NOVEL ANTI VI RAL COVPOUNDS FI ELD OF THE | NVENTI ON The present invention
relates to a series of novel conpounds having 5 antiviral activity, nore
speci fi cavbyoHl¥e{ssuman | nmunodefi ci ency Virus) repli catricempredoiohizdé ng
activity. The invention also relates to nethods for the preparation of such
conmpounds, as well as to novel internediates useful in one or nore steps of
such syntheses. The invention also relates to pharmaceutical conpositions
conprising an effective anobunt of such conpounds as active 10 ingredients.
This invention further relates to the conpounds for use as a nedicine and
to use of such conpounds NOMVEE ANTUNARAL COMPOQEUNDSent, nore in
particul ar useful for the prevention or treatnent of subjects suffering
fromviral infections, in particular H'V infection. This invention further

relates to nﬁﬂqﬂgﬁﬂquﬁ@Emwntl on or treatnment of viral infections in
animals by the adm nistration a 15therapeutically effective ambunt of such
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(ribonucleic acid) consis WO Ssin strand Coexl sting w
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reverse transcr ibitors suc
azi dot hyhb di rﬂter@m@m;allyaefépqtlmnavmnh@f §®crcyompouns|1@| eplianally cembined with

transcript asgnbhhRid Sther S8 hadng BivirdPictliyri ted to, tenofovir (R-PMPA),
non- nucl eosi de reverse transcriptase inhibitors such as, but not limted

to, nevirapine, efavirenz, etravirine and lersivirine, 5-protease
i nhibitors such as, but not limted to, nelfinavir, saquinavir, ritonavir,

atazanavir, GHNCKGROUNDOFATHE INVBNTION fusion inhibitors such as
enfuvirtide, CCR5 antagonists such as maraviroc, and integrase inhibitors
such as paltegraviA retroxmfbyidaggmvddr hu&ﬁﬁemmcmdeﬁciemfy vines H(HikBN is the
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regi mes can reduce viral low th etection
types of HIV, HIV- 1 and HIV-2, the latter producing a less severe disease than

25 the former. Being a retrovirus, its genetic material is in the form of RNA
(ribonucleic acid) consisting of two single RNA strands. Coexisting with RNA are
reverse transcriptase (having polymerase and ribonuclease activity), integrase, a
protease and other proteins.

It is known in the art that some antiviral compounds which act as inhibitors

30 of HIV replication are effective agents in the treatment of AIDS and similar
diseases. Drugs that are known and approved for the treatment of HIV-infected

patients belong to one of the following classes:
- nucleoside reverse transcriptase (RT) inhibitors such as, but not limited to,

azidothymidine (AZT), and lamivudine (3TC),



15 limt of the nobst sensitive tests. Nevertheless |ow | evel ongoing
replication has been shown to occur, possibly in sanctuary sites, |eading
to the emwogenoeemb drug-resistant strains, according teciPapedsomsesal . in
Nature (1997) 387:123-124. Furthernore the selectivity of many antiviral
agents is rather |ow, possibly making themresponsible for side-effects and
toxicity. Moreover, HV can develop 20 resistance to nost, if not all,
currently approved antiviral drugs, according to Schmt et al. in J.
Infect. Dis. (1996) 174:962-968. It is well documented that the ability of
HV to rapidky reuniﬂqviéedwgrseaﬁa@scamaée nbipdernsesueti tas. tlusti oot ympedbicens
resul ting from kpowo, % requi res the devel opnent of additional classes
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treat ment of reé RYi eeig b)@ s%%h%@?naré\ﬂro@aéﬁd cular lentiviral infections,
and nore partl cu arI y Infectrons, 1n mammuals and nore specifically in
humans. It is ahtegrasedniribitass sieh ascialtearavit er elvitegeavir. t hat t he physi cocheni cal
properties of known drugs as well as their ADME-Tox (adm nistration,
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\) /1(-NR4 R7 wherein, each dotted line represents an optional double
bond whereby two dotted lines of the 5 dotted |ines constitute a double
bond and wbesa/2e¢weubl e bonds are non-1Q@adj acent; eachpofi/EX2@o@d70é0@r e

i ndependently selected fromC or N, whereby at |east one of X and Y is N,
R1 is independently selected fromcycl oal kyl; cycl oal kenyl; cycl oal kynyl ;
aryl; heterocycle; arylal kyl; arylal kenyl; arylal kynyl; aryl heteroal kyl ;
aryl het eroal kenyl ; 15aryl het er oal kynyl ; heterocycl e-al kyl ;

het er ocycl e- al kenyl ; heterocycl e-al kynyl ; heterocycl e-heteroal kyl ;

het er ocycl e- lgirer daMeegd  @dnirdsteatiooy ctlistrihetian, o meatgholibm, apxcreline eand sai d

cycl oal kyl, ?%{r?%ﬂ?ﬁytg@ﬂerﬁeg%@%fﬂh 't<¥rnr¥ oalbﬁrtlé(élr uﬁ%e{ﬁg@ﬁé%l{fant af éﬁg@éé@él d

aryl al kenyl , het er oal et eroa
aryl het er oal Kyesgforehe pebtany ef @usilanIrUQsHba@a@daecdver@Imeewm themﬂmouc@szl e-

20al kynyl, hero?'fl’%cl)[lg% o) ‘?lrt%‘g%&teg'%ﬁ{sg%s &r l?ﬁﬁgci%é ?ﬁ%&goecgémjca or

heterocycle het er oal kynyl can be unsubstituted one or
nmore R10;5  ADMEdhx profReiesasithREDs¢lbilitydleqodh ¥R inhibitine depaticf stabiityy dr ogen;

cyano; al kyl Iﬁ%hﬁeﬁﬂ)lhtya% ﬁ'%lothepseh?\;ﬁo% |ake|l1“ﬁ$t ae@tl’dﬁ?q?/t(h)?l é@‘igﬂ% kynyl';

aryl ; aryIaIk ary aryl a aryl hetero ;
aryl het er oal mwnthwwph@pmqwﬁy of theepr@semye\r@tlom;elflaﬂ@crv@neeaaoubw

heterocycle-%baﬁﬁqx%pﬁﬁﬁﬁ{ﬁ Egﬂgiéko%FB_enieﬂgﬁ QﬁMFQQgP&%g{QR%EYRZb can

het er ocycl e- et er oal keny erocycl e-heteroa kyny a an
be taken tog#taethat dhe deﬁult\vrigqydrumrcombrﬁwm ks ; Imm\cedv\,ﬁehrveth/norsamrom&yl :

| k I, 18l k Ky | al k |,
o om0 bl SRR ooty b o gy, v ol Ty

arylheteroalk ken et eroa cycl e-al kyl
het er ocycl e- al kenyl , heterocyclealkynyl het er ocycl e- het er oal kyl

het erocycl e- @Qjmﬁﬁlyl@ﬁth INVENTIORL er ocycl e- het eroal kynyl can be
unsubstituted or substituted with one or nore independently sel ected al kyl,

al kenyl , al kynyl , Thepessal iRyentionds kasesl dedhy Lnexpecteddiadiegrihat at lnpat ongyl | =0,

hal ogen, - SHof i atoléfldhAb e BYlems @R 53 soﬁlﬁa'ﬁg a ervBr&ass &QQ%@B‘J&HS NH2
R3 is independently sel ected from hydrogen; al kenyl ; al kynyl ;

het eroal K§1 ; 10hetTBEoBIER@HyY INVETHIONe POAIdRS NYEW aélﬁlylral aanés: orsperialy it al kyl
aryl al kenyl ; raraolirad deé?ﬂsl anaw&rla%aef&@dr@yém. @wédh%&]heélﬁ%xloompounds

arylheteroalkyny het erocycl e-al kyl ; heterocycl e-al ken

het er ocycl e- Qlak%/r@yFtqutig?eﬁSOGW”ée%é*ﬂm&eI@m aﬂﬁ’eW@r%‘@Wc%éh&eé’r@%ﬁSR%yl or
het erocycl e- Bahigrpakkiniy! ; %erﬁe'alﬂééﬂlyd a’ﬁaiﬁét Ahkenite, aﬁrléé’éﬁfl lm%h%rpal kyI

het er oal kenyl , 15 heteroalkyny , aryl, heterocycle, ary
aryl al kenyl , dgmpparagsjnat thege @U@Pé&q’%?ﬁ'c'%‘ﬂyl'%P'bﬁ'@%lrﬁﬁﬁ?l'on of HIV.
aryl het eQQal kY:BMrore N&eRE AR as I&)Shstlttmgtéarugémplc%s@dfw potent antiviral

het erocycl e-al kynyl , heterocycl e- het eroal k

het er ocycl e- ﬁem@faweqsweﬂwandmaeérl@tf;ectr@rﬁe@tea*@éﬂrwna@mafewral infections

in animals, mammals and humans, more specifically for the treatment and/or
prevention of HIV in humans.
The present invention furthermore relates to the use of such compounds
25 as medicines, more specifically as antiviral agents, and to their use for the
manufacture of medicaments for treating and/or preventing viral infections, in
particular retroviral infections such as, but not limited to HIV in a subject such as
humans. The invention also relates to methods for the preparation of all such
compounds and to pharmaceutical compositions comprising them in an antiviral
30  effective amount.
The present invention also relates to a method of treatment or prevention
of viral infections, in particular retroviral infections such as, but not limited to HIV

in humans or animals by the administration of one or more such compounds,



unsubstituted or substituted with one or nore one or nore independently 20
sel ected al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl,

het er oal kwoybiu/hydsoxyl , =0, hal ogen, -3H, =S, trifl uor ecetEryd10/07@03,
cyano, nitro, - C(0)OH or NH2; R4 is independently selected from hydrogen;
al kyl; al kenyl or al kynyl; wherein said al kyl, al kenyl or al kynyl can be
unsubstituted or substituted with one or nore 25 independently sel ected
al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl,

hydr oxyl, =0, halogen, -SH, =S, trifluoromethyl, -0CF3, cyano, nitro,

- C(0) OH or Neptional® in sombinatnrewdimpneor impre ethee taativifal agemigdioc eatientlirky| ;

al kenyl ; alkmgé q§%eroalkyl het er oal kenyl ; and het eroal kynyl ; 30wherein
sai d al kyl enyl, al kynyl, heteroal kyl, heteroal kenyl, and heteroal kynyl
can be unsubstit Ut(ﬁ‘% é%r e§t'~’c9~°tlt1é E)Féts@ﬁit |H4/érm09rheth@rpr8@?§|8n Qf‘ﬁoﬁf | cHRp&unds,

i ndependent |y selecte aIkyI al kenyl , kynyl,  heteroal kyl, heteroal kenyl,
het er oal k%/nylsa' dHRpPAISKYS ha*’df‘g #alredeR, aCQ@iﬂf”Q-t@thetfPf”f“l"ﬁ&?‘bnet hyl , -0CF3,
cyano, C(0)OH or NH2; - R6 is selected from hydrogen; al kyl;

al kenyl ; al kynyl ; heteroalkyl heteroalhenyl Cﬁﬁb groal kynyl ; aryl;

het erocycl e; aryl al kyl ; aryIaIRényI ar IaIkyn ; arylheteroalkyl
arylheteroalkenyl;arylheteroalk?nyl het ¢rocycle- a kyl ; het erocycl e- alkenyl;
het er ocycl e- al kynyl ; het erocycl e- the I e cycle het er oal kenyl ,
Shet er ocycl e- het er oal kynyl : sWheréi n-sai d allkyl, aRR%nyI al kynyl , heteroalkyl
het er oal kenyl , heteroalkyﬁ ryl; het er cycle aryIaIkyI arylalkenyl

aryl al kynyl , arylheteroalkyl 0 ¥¥p arylheteroalkynyl,
het er ocycl e- al kyl / N

het er ocycl e- alkenyl het erocycl egal kynyl, het erocycl e- hgt er oal kyl , 10
het er ocycl e- heteroalkenyl or heterocycle het er oal kynyl can be

unsubstltute@ﬁ@nmmubstltuted Wi th one or nore |ndependently sel ected aIkyI

al kenyl, al kynyl .~ het eroal kyl et er oal k et .0X

el ogon. il 2o 4B il Fentesenit o ooRest Bin BohEhP R Repiselbe PG, 1.
R7 is sel ect @dtrfer&dmtmﬂilmgs mohstmteaemubleft)cdlﬂ@gﬂnhedma:t d@ﬂﬂe behdeydre nahkenyl

al kynyl ; 18eteroal het er oal kenyl ; heteroal kynyl; aryl; heterocycle;
aryl al kylY aAJlRSPY enyl aryl al kynyl ; aryl heteroal kyl ; aryl heteroal kenyl ;

aryl het er oal kwaylh of Nestner\oesecmée[@dnlﬁyhﬂy seededyol @ oaNkengleby at least one

het er ocycl e- a ﬁ\' terocycle het er oal kyl , heterocycl e- het eroal kenyl, or
het er ocycl e- ﬁ al R 20wherein said al kyl, alkenyl,

al kynyl , het ercrll isyhdemelﬂem@akédecﬂydi fronhey@dsallqjl keyaydalkeayly eyclibatkyeryocrd| e,
aryIaIkyI al keny | al kyn Ihe er gal kyl arylh ter enyl ,

aryl het er oaI ké (Fcycl?.? 1C?’¥f(ﬁﬁ ﬁY/It kyny qﬁete?’oalkyﬁl Ihgteroa enh

het er ocydbe- aw{l&nyﬂoahgmﬁr dm;@beycaé hlyyiyl hétetoeycesntdeaylhehete aalydylalkynyl;

heterocycl e- rrllee eer"orc(g/%llem rt]tQ/roéﬂi%yl heterocf/: elh teroaﬁl%rnopor%télrocyc% -heteroalkynyl;
and wherein said cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocycle,
arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl, arylheteroalkenyl,
arylheteroalkynyl, heterocycle-alkyl, heterocycle-alkenyl, heterocycle-
20 alkynyl, heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or
heterocycle-heteroalkynyl can be unsubstituted or substituted with one or

more R';

- each of R* and R® is independently selected from hydrogen; cyano; alkyl;
alkenyl; alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl;
25 arylalkenyl; arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl;
heterocycle;  heterocycle-alkyl; heterocycle-alkenyl;  heterocycle-alkynyl,
heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;

or R*® and R? can be taken together to form vinyl or vinylalkyl;



25 unsubstituted or substituted with one or nore independently sel ected
al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl,

hydr oxyl ,weQpiiabmgen, -SH, =S, trifl uoronmethyl, -0CF3, pcyareo1007ine,
-C(0)OH or NH2; - each Rl is independently selected fromthe group

consi sting of hal ogen; -OR11l; 30 =0; -SR11l; =S; -S(0)R12; -S(0)2R12;
-S(0) 2NR13R14; trifluoronethyl; nitro; - NRL3R14; -NR11S(0)2R12; cyano;
-C(0)0OR11; -C(0)NR13R14; -C(0)R12; al kyl; al kenyl; alkynyl; heteroal kyl;
het er oal kenyl ; heteroal kynyl; aryl; heterocycle; arylal kyl; aryl al kenyl;
aryl al kynyl ; aryl hed ewbereky isaidapikyhealkenyal Rléwwl apil.y helereayolal layyiglkyl,

het erocycl e-al kyl cycl al k X

het er ocycl e- het eroﬁ&ﬁq{yphet ergaliaeJ ilc/})ﬂglyhet eglg (Fé{aﬁd(ﬁ or Wll]eteroalkenyl,

het er ocycl e- het er @mlh@malkywﬁd rm@peone 8lsyld bdetlesplcyclaIaI&‘@nyII , hetekaengle;

het er oal kyl, hete enyl , ar 1 ryl al kyl,
aryl al kenyl , aryl gﬁ@m hzﬁ%ﬁ%ﬁegﬁ%g%é%@l H%tﬁrﬁgélgggﬁeg%;%nyﬁ iy

aryl het er dal kynyl hemcyplgdmrgalbywypan be unsubstltuted or substituted with one or

5het er ocycl e- al ke h r I er

het er ocycl e- het er ?ﬁaq ?{em pgﬁé{ IZt ?F?cé%l eg elt e?lgg ynyﬁ;n?‘ arLéfé/rbalkyl
unsubstituted or bal@sqalkamwbd hﬂthhalbeellorhYﬂmfme'll ndepemdipgeny selece&d al kyl
al kenyl , al kynyl i e n al kynyl , hydroxyl, =0,
hal ogen, -SH, =S, t@@?ﬁ%% bCi]Fh éﬁhgg@@ &%)r(li(}%ﬁlﬁﬁro -C(O)OH or 10NH2 -
each R' is In&’ep%ﬁwén@mcgenﬂbrs@l@cféd fITOI‘TDhYdW@ﬁm@H‘NI atderylt alkmmmroaléylkynyl

het er oal kyl ; r.pal r Y. enyl ;
aryl ol kymol | "SRR S R R PR g M R A

het er ocycl e; andheaterosiyl e- aarklyeterqwteevbcyoarmlhaﬂemmyl hethateregysdlesalsylkynyl ;
het er ocycl e- 5 I et

het er ocycl e- ﬁgﬁegé%é‘:egl%eqyﬂ i ere?ﬁgs%zlikslag rﬁé@%kﬁ%ﬁ%ﬁer& yny?te['nocty g?oal kyl ,
het er oal kenyIhetelﬁ@alleefwhpkpﬁyrocydeﬂ;hleterfaalwnal kyl, aryl al kenyl, aryl al kynyl,
ﬁgu‘giigfg' Q’Lyl Ahtdiet ehpral KRAY! an@hy! h%IR%&Ia' R¥RYSanfet eﬁéIS%%Ik%nyl

het er ocydfe- al kenVBtem”@Iany@nér ahitgiogiclaet aylatyt| arylelkenybal &ylalkyny,

het er ocycl e- het er an e 1y

unsubstituted or % I@Q%%Itkgd %my{h%{e%éméfﬂ rrgtr:@;e%@gikg'ydenheﬁ@reg)}é}l?ee%l{(eld al kyl,
al kenyl, al kynyl, hh@r@yglafaﬂsﬂnyl het deteaddyeieyalkyniiet er Ijalektwyle hettgraalsdly | , =0,
hal ogen, -SH, =S, r 0CE3, 0) or H2 25-
each IR12 is i ndeB%%Bid ) %F@g‘%n (Ii frg;m HS%%Egdeme%re?lk&rﬁ Qﬂ bé\l

al kenyl ; al kynyl ; Uh%tt@tltuéﬁokqﬂ sublytititedowittkensy pr miee efreoal imrwlndemryilently
aryIaIky aryIaI Y. r I enyl ;

aryl het erboal kynyl Eglﬁgtiegrag@}' ?MWE alng ; Yllef?e%aglf;}i%é‘ié!ﬁgltkgﬁ%(:ﬁ&%gofaa bgnyl

het er ocycl e- al kyniﬂvdroh)ét e@odyfﬂlﬂgéhet%ﬂ oa$kVIﬂU0fI¢€teémd)c3Q¢|év Wé@m,ddlr%eﬂyl and
het er ocycl e- het er @gbﬁ H30wher ein said al kyl, alkenyl, alkynyl,

het eroal kyl , het er eny [\I het er oal kynyl, aryl, aryl al kyI aryl al kenyl ,

aryl al kynyl , -a¥'yis m@ie@et)@mtlylsele&tqﬂlIﬁ@néwdmgeenglkyl alkenyl or ‘alkynyl; wherein

aryl het er oal V.

het er ocycl e- g?@é&@)ﬁ% lrc%lrf:ayl/@ngm%l%kyn ﬁhgltt@%) !g)(éL (S:llijtIIIuéet)de\Fvgh Ioﬂe pr more

het er ocyébe- Héieéemmﬂtlén)%ﬁlect@ﬁd e eradj@wll, ealhmsér dwtergasyl, c'@ﬁie@@'kenyl
unsubstit ut ed QoS F"@/"f@I vuc?] hé?@é‘en? qur_% 'tﬁfﬂ%?@rﬂ?tﬁugl gd al kyl,

al kenyl, al kynyl, et eroal kenyl , "heteroa ﬁy roxyI =0,
hal ogen, -SHnltEGS C(IQ)DHI QrcNHmet hyI - OCF3, cyano nitro, C(O)OH or NH2: 5:

each R13 and_ e it srdingeendsp éysa@dtﬁgtfﬁo%f draqaaﬁnalkehﬁy'aiwlkeny'

al kynyl ; heteroa eteroa kenyl teroa ‘aryl; aryla

aryl al kenyl hateytpammperoalhmml I?é'ﬂéleéﬂmidwnyl aryI het er oal kenyl ;
aryl het e@?a' kynyl thF‘éur?IQa?d’Cél PC I@rﬁn ahEtIéIoanb tﬁé
het er ocycl e- al kyn het er ocy ehete etero - het er nyI and
het er ocycl e- het er égﬂep@qﬂwnyl can be unsubstltuted or substituted Wlth one or more one or
more independently selected alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, hydroxyl, =0, halogen, -SH, =S,

trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or NH,;



10and wherein said al kyl, alkenyl, alkynyl, heteroal kyl, heteroal kenyl,

het eroal kynyl, aryl, arylal kyl, arylal kenyl, aryl al kynyl, aryl heteroal kyl,
aryl het erwel2kammybiesar yl het er oal kynyl , heteer ocycl e, het er ecyapeoidlokoshe

het er ocycl e- al kenyl , het erocycl e- al kynyl , het erocycl e- het er oal kyl ,

het er ocycl e- het eroal kenyl, and het erocycl e- het eroal kynyl can be 15
unsubstituted or substituted with one or nore independently selected al kyl,
al kenyl , al kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl, hydroxyl, =0,
hal ogen, -SH, =S, trlfluoronethyl -0CF3, cyano, nitro, -C(0)OH or NH2 and
wherei n' R13 amd Imale@taﬁ figen hyttegen bt ialkenyli alhyrmhélelterp@ikxﬂhheiﬁroaﬂréyylzo are

attached in /3 e [ ch can

be unsubstltﬁ%feégéa(%% s)ﬂ: ‘% Cle6tahy|§)1rr(1yeI gl Q%A@“ : Qﬁl)‘rfe't é\(ﬁelct ed

al kyl, al ken@rylheien@wkymyl h@t&éh&t@noawnylheh@hemklem}ﬁyl hmtemmlkyfkynyl

2{8; 8)If|yl),r E %@%%IWa%c%eﬁﬁog lr]Ht%Fce tgﬁ %tegc% éiheﬁééreo?nyw Lee -I n a

particul ab eﬂﬂbmmi&them@alkﬁ%el ect ed fromaryl or heterocycle, and yet in

a nore partlcularmmgpﬂg et 5§|se%ﬁ%hgd A1 HMphﬂ ¥ho heﬁaéggm%h wherein
C )

said aryl, heterocy het'er oar Yl henyl" can e nsubstitute
substituted, in abgterediyuyar awfbomtmvdg,ub@fwlatk{ﬁ emrylﬁkﬁnwneawialk;myle R10 .

30l n yet anot her hydr ogen.
I n anot her partlcg é%hen%@gln%?ﬁgkgﬁﬂ&”WpRggm; g%ggﬁﬂﬁ 3%%3?062%5% hd t he
ot her of R2a and Relerdoycledlemyed f heteredykietalkyaykeny hetespdygleyieterhelkdr oal kyl ,

het or oal kgnyl of helkRQebitiibaidi2 ¥R FBRRdBbLbak RO e, one of

R2a and b is hydrogen e ot’her I's selected from al kyl
and het eroal kyl . ungubgéituteshot hsebstrblatedl\wm ane e9rbo@rarintepemBently gelected I n

yet anot her partlgm_@r Hﬂ ?mﬁgptmﬂg%ama ﬁ eﬁﬁﬂﬁgvfbgﬁggﬂgﬁ@ggpwégg aIkyI

nore in particul ar I'n yet a er par R5 is
sel ected from bei /. rﬁl@togsrles%ht 7S htyiﬂwg@ﬁthyhn@céb kgyano, nitro, -C()H pr

anot her parti cul a\wﬂ Hembodi ment, R6 is selected from hydrogen, alkyl, aryl,
and heterocycle érein said al kyl, aryl, and heterocycle can be

unsubst i 18t ed Riis saknied frgmé@mglrmt@r%@ﬂt Aydronen; h@h}gpncal wraleariyb@ikyeylt, R7 is

sel ected 1 opLbel g, n@étergamg@zthe@%g SRRy HeRAGG ol Skt 28 e
al

het er ocycl e, erei'n sal M% etero be’unsubstit ut ed
or substitut @lalkynyl; aryheseroallid aswbelerapsireny!; tﬁé"h@tﬁﬁmjwls betetasgclenvent i on

have a structpjrp ageRsdbpie-biRedy® Mhéeldd)ele BRGH RpeldbGcle-heteroalkyl,
heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;

20 wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, heterocycle, arylalkyl, arylalkenyl, arylalkynyl,
arylheteroalkyl, arylheteroalkenyl, arylheteroalkynyl, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl can be

25 unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;

- each R"is independently selected from the group consisting of halogen; -OR"";

30 =0; -SR'; =S; -S(O)R'™%; -S(O)R"™; -S(O)NR™RM; trifluoromethyl; nitro; -

NR™R™; -NR"S(O),R'%; cyano; -C(O)OR'; -C(O)NR®RM; -C(O)R'; alkyl;
alkenyl; alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; heterocycle;
arylalkyl; arylalkenyl; arylalkynyl; arylheteroalkyl, arylheteroalkenyl,

arylheteroalkynyl; heterocycle-alkyl; heterocycle-alkenyl; heterocycle-alkynyl;



<NI,
R2a, R2b, Ra, R5, -6,
descri bedwbensaiare765 |

i nvention have a structure according to formula (CG1) or (CG11),

R6 -J-
the dotted |i nes,

\ D2a N-.,
of X, Y,

(A) and the enbodi nents descri bed herein.

enmbodi nent ,

x\' RRb R6 < "1(-NR4 / R7 wherein each of X Y,

the dotted lines, Ri1,

K and R7 are as in formula (A) and the enbodi nents

n anot her enbodi nent, the conmpowmP¥zo0f7dshe

R1COOH R5
IN R7 R5R1ICOOR3 D2a R6R2b R7(C-11) wherein each
Rl, R2a, R2b, R3, R5, Kand R7 are as in fornula

| n anot her

t he conpounds of the invention have a structure 5according to

formul a (D), heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;

10
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and wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,

aryl, arylalkynyl,
arylheteroalkenyl, heterocycle-alkyl,

heteroalkynyl, heterocycle, arylalkyl, arylalkenyl,

arylheteroalkyl, arylheteroalkynyl,

heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,

heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;

- each R" is independently selected from hydrogen; alkyl; alkenyl; alkynyl;

heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl; arylalkynyl;

arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle; heterocycle-

alkyl; heterocycle-alkenyl;

heterocycle-alkynyl; heterocycle-heteroalkyl;

heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl;

wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,

heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,

heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;

- each R"™ is independently selected from hydrogen; hydroxyl; alkyl; alkenyl;

alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl;

arylalkynyl;

heterocycle-alkyl;

arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle;

heterocycle-alkenyl; heterocycle-alkynyl; heterocycle-

heteroalkyl; heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl,

wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,

heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,

heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be



R6 RS\ i i N(-N N _.z)(/\ COOHR2b (D) ( .i </ R7 wherein each of

X, Y, the dotted |i nes,

Rl, R2b, R5, Kand R7 are as in formula (A) and the

enbodi menwe 20asr6168ed her ei n. g8 |In anot her emowdirp®Ew7030H€
conmpounds of the invention have a structure 10according to fornula (E),

whi ch consist of formulas (E-1), (E-I11), (E-1Il), or (E-1V), (E-111)
wherein each of Rl, R2a, R2b, R3, R4, R5,

10
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unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
- each R™ and R is independently selected from hydrogen; alkyl; alkenyl;
alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl;
arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle;
heterocycle-alkyl;  heterocycle-alkenyl;  heterocycle-alkynyl;  heterocycle-
heteroalkyl; heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl;
and wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
and wherein R™ and R™ can be taken together with the N to which they
are attached in order to form a (5-, 6-, or 7-membered) heterocycle which
can be unsubstituted or substituted with one or more independently
selected alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
hydroxyl, =0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -
C(O)OH or NHy;

and pharmaceutically acceptable salts thereof.

In a particular embodiment, R' is selected from aryl or heterocycle, and
yet in a more particular embodiment is selected from phenyl or heteroaryl,
wherein said aryl, heterocycle, heteroaryl or phenyl can be unsubstituted or
substituted, in a particular embodiment substituted with one or more R.

In yet another particular embodiment, one of R* and R? is not hydrogen.
In another particular embodiment, one of R® and R® is hydrogen and the other
of R® and R?® is selected from alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl
or heteroalkynyl. In a yet more particular embodiment, one of R*® and R® is
hydrogen and the other of R and R* is selected from alkyl and heteroalkyl.



Kand R7 are as in fornula (A) and the 15enbodi nents descri bed herein.
Particul ar enbodi nents of this aspect are described in the clains and

rel ate t owveubiypemsof the conpounds of tdhe invention. | rcpartiiowhans
enbodi ments, the ternms al kyl, al kenyl or al kynyl can be restricted to refer
to their cyclic or acyclic subgroups (such as the acyclic al kyl or

cycl oal kyl for alkyl). 5In a particular enbodi nent, the conpounds of the
present invention are selected fromthe |ist of: Et hyl
2-(7-((R)-3-(4-chl orophenyl sul f onam do) pi peri di n-1-yl)-5-

met hyl pyrazol o[ 1, jy @dtR¥binG} FhrlcRaddnRsithamort &:H Et hyl

2-(7-((S)-3-(4- chI or ophenyl sul f onam do) pi peri di n-1-yl) - 5-

10met hyl pyrazol o[ 1, 5-a] pyri m di n- 6-yl ) pent anoat e,

2-(7-((R) -3-(4- chlrbV%tp?ﬂé’ﬁyﬂrﬁﬂ”fC&}?érﬁ”&?f’WWtoRl Vi ?ﬁ"?ﬁtW frog‘ hydroge” and

et hy) pyr azobgl oferalipriiliatiainéryl.) pent anoat e; By
2-(7-((S)-3-(4-chl orophenyl sul f onam do%ﬁ(%(mrollcyn 1l-y

net hyl pyr azol o[ 1, 5! FpyPPHeHi PR tisuiAr) §5a B2l & @SWP‘H?@ from being not

2- (5- net hyl - ?T@I@ﬁmﬁymg@,;cgng[alk a] pyr| m di n- 6-yl )pent anoate; Methyl
2-(5-nethyl-7-p-tol yl pyrazol o g yrim di n-6-yl)pent anoat e, Met hyl
2-(2-tert-butyl - S'Wrﬁtt”rﬂﬂo"h)erﬁﬁg'ﬁy'ﬁb9m %F@[‘&RS'%]"%?‘F"?‘HFHWFY@WW) pk¥t anoat e;
Met hyl  2- (2- gt -hdt yabre%dyerbhmare.a tsaldy layr, 2a@), 0bAd ShabryélE ehi- s

20yl ) pent anoate;

2- (5- net hyl - E‘H&HWth?Qrp3“¥’6‘l'tyieﬁyr azol o[ 1, 5-a] pyri m di n-6- yl)pentanoat e;

Met hyl 10 et another particular embodiment, R’ is selected from being not

2-(2-tert-butyl - (h hydr oxypheny1) - 5- net hyl pyr azol o[ 1, 5- a] pyr.i m di n6-yl ) pe
nt anoat e: 25@56{8@9‘ ydrogen ha ogen alkyl, aryl, and’hetérocycle, wherein said’alkyl, aryl,

2-(2-tert- bUTaMHh@te@&y@l@%h%)é'%sﬁbélﬁlt@d’bpwb%mtéa[1 5-a] pyrim din-6-

yl ) pent anoat e;

2-(2-tert-butyl - 717 ?Jll‘Pth‘?fd?f‘ib@ PENt BISRAMRAUAYT Q7 BredMEMoRBYS PRS-

yl) pent anoat %ccd\@%?% formula (BZS

2-(2-tert-butyl 1H i ndol-6-yl)-5- et h}/l pyrazol o[ 1, 5-a] pyri m di n- 6-

30yl ) pent anoat e; Met hyl COO

2-(2-tert-butyl-7-(1- benzofura'ﬁ\S y1) - 5¢ net hyl pyrazol o[ 1, 5-a] pyri m di n6-yl)
pent anoat e; Met hyl R22

2-(2-tert-butyl-7-(1-benzot h| opi;arr\S(yl)

th Isza,yr azol o[ 1, 5-
a] pyri m di n- 6-yl ) pent anoatR®

J
h N R4
15 R’ (B)
wherein each of X, Y, the dotted lines, R', R®?, R?, R*, R®, R®, and R’ are as in
formula (A) and the embodiments described herein.
In another embodiment, the compounds of the invention have a structure
according to formula (C-I) or (C-II),

R5 R’ COOH

R2a

N
6 \~IX \ R2b
R J\
R7

20 (C-1)



35Met hyl

2-(2-tert-butyl-7-(2, 3-di hydrobenzof uran-5-y1) - 5- net hyl pyrazol o[ 1, 5-
al pyri m dvo-26ty7geent anoat e; Met hyl 10 PCT/EP2010/070306
2-(2-tert-butyl-7-(4-chl orophenyl)-5-net hyl pyrazol o[ 1, 5-a] pyri m di n- 6-
yl ) pent anoat e; Met hyl

2-(2-tert-butyl-7-(3, 4-di net hyl phenyl) - 5- net hyl pyrazol o[ 1, 5-

5a] pyri m di n- 6-yl ) pent anoat e; Met hyl
2-(2-tert-butyl-7-(4-ethyl phenyl) - 5- net hyI pyr azol o[ 1, 5-a] pyri m di n-6-
yl ) pent anoat e; Met hyl R’ COOR3

] di oxepi n-7-y1) - 5-

—RAMEt hyl
2-(2-tert-butyl-7-(2-(7-(4-met hyl-<83x4- R%penzo[b][lA]oxazi n-7-
y1) - 5- net hyl pyr azol 0[1 5- p;LL{Z(m iim- 6-yl)|pent ahoat e; Et hyl

2- (3- brono- 5-net hyl - ptoly %1} ] pyri m di n-6-yl) pent anoat e;

Et hyl

2- (5- net hyl - 3- phenyl - 7- p-t ol yl p%razol oP‘l 5-a] pyri m di n- 6- yI ) pent anoat e;
Et hyl 2-(5-methyl-3,7-di-p-tolRlpyrazol o[ 1, 5-a] pyri qtdiyn- 6-yl ) pent anoat e;

%5?/? DY - 2.Wherain 6aER PL X WethRycttod inesRy| By'r Rzofof B R appy R #iph -

yl') pent anoat ésrmula (Mgtahy lthe embod_lments described herein.
§| §§e;$;;0252¥| > nngﬁ%?rhéﬁgoﬁ%eﬁt lélorgp}/oru% 0 P{he mverJt erhla\r/g g sl:[]ructure
2- (5- et hyl - 2ceureipy to oridulaqbyl pyrazol o[ 1, 5-a] pyri mi di n- 6-yl ) pent anoat e;
20Met hyl 2-(2-(furan-2-y1)-5-nethyl-7-p- tonI pa(razol o[ 1, 5-a] pyri m di n- 6-
yl ) pent anoat e; Met hyl R
2-(2-tert-butyl-7-(4-chloro-2- ﬁ or ophenyl) - 5-
a] pyri mdin-6-yl)pentanoate; Methyl
2-(2-tert-butyl -7-(2-fluoro-4- hyr%heny
25a] pyri mi di n- 6-yl ) pent anod&® Vet hyl
2-(2-tert-butyl-7-p-tolyl-5-ne th1— zol
trifluor ohexanoat e; Met hyl / N
2-(2-tert-butyl-7-p-tolyl-5- rreth | pyrazol o[ 1, 5-a] pyri m di n-6-y1) - 3-
phenyl pr opanoate 30Met hyl (D)
2-(2-tert- bulpbeels AcTBE AYY| m%b%ué?mgs KRR P 42101 e 2ish BRI di -
6-y1) - 3- phenyl propanoat €;
2-(2-tert-but4l afBiﬂTetehWOdWE(nlsd@Cth hefelni n- 5-yl ) pyrazol o[ 1, 5-
a] pyri mdin-6-yl) ‘?‘aé[ﬁ y
2-(2-tert-butyl - IPr?QrtlcﬁH i _lzold_}{ﬁgm {qe colmpougd? o%the |51vent|on hF\ T T séructure

10 according to formula (E), which conS|st of formulas (E 1), (E-11), (E-1T), or (E-IV),

2-(2-tert-butyl-7-(3, 4-di hydr Bo2H benzd[ b] [ 1,
met hyl pyrazol o[ 1, 5-a] pyri m di n-§;yl ) pe

t hyl pyrazol o[ 1, 5-

| pyrazol o[ 1, 5-
5-a] pyri mdin-6-yl)-6, 6, 6-

R'" COOR3 R' COOR3
2a R2a
- N
AN N g o | Ny R
AR ) -
N~ ~R? N™ °N7 “R4
R’ (E-1) R’ (E-I1)
rR5 R' COOR’ R' COOR®
\ 2a 2a
N R N~ R
R6—<\ | AN R2b R6—</ N~ sz
A, 2L
N™ N7 "R N™ N7 R4
(E-Ii) (E-IV)

wherein each of R', R??, R®, R?, R*, R®, R®, and R’ are as in formula (A) and the

15 embodiments described herein.



35a] pyri m di n- 6-yl ) pent anoat e; Met hyl
2-(2-tert-butyl-7-(chroman-6-yl)-5-nethyl pyrazol o[ 1, 5-a] pyri m di n- 6-

yl ) pent anwet2e11/076768kt hyl 11 PCT/EP2010/070306
2-(2-tert-butyl-7-p-tolyl-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-y1l) - 3-
met hyl pent anoat e; 5Met hyl

2-(2-tert-butyl-3-chloro-7-p-tol yl-5-nethyl pyrazol o[ 1, 5-a] pyri m di n- 6-
yl ) pent anoat e; Met hyl

2-(2-tert-butyl-7-p-tolyl-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-y1l)-4-
met hoxybut anoat e; Particular embggiirngnts of this aspect are described in the claims and

2-(2-tert- b“?&%{eﬁb@?%%‘ & th&dortBo R &P RE GREhAEY IRBAHiBlidr amBRMER di n106-

yl ) pent anoat €;
2-(2-tert-buthd tBsmsealkyl alkeryl-arrdlkynyb camibehiesivictedylo) ieferateothelr cyslic or

Yo e b Bt BABIA0AR fich as Ao alkylor pyqoaliolforaliyl). ¢ 0 4 e

) pent anoate; 15\ érbgrtlcular embodlment the co founds of the present jnvention are
2-(2-tert-buty or o- 4- et hyl pheny1) met hyl pyrazol o[ 1, 5-

a] pyri midi n- GQVPtFS&WFéWSé'%O Met hyl
2] (7-(2- S‘m no- 4||5um§rtzly;| @hpm@,};h|3rdpaéhy|§1ufbmém@owérwirpwyamI o[1,5-

a] pyri mdi n- 6- _

2-(2-tert- bulmﬁ#hgg %?%Oajgyrﬁm 'HT EW)?T’)G-’ 5- met hyl pyrazol o[ 1, 5-
20a] pyrim di n- 6Ety|yl)23€n¢(a)‘-13)iﬁ4-ehloMphlaWIsuIfonamldo)plperldln 1-yl)-5-

R N
2-(2-tert- butyIE ylr?eﬁhgﬂR)3(f&shlqmp}{igmylﬁéfppgmwpaﬂyapndI5 A7 i mi di n-6-

yl') pent anoat %et@ﬁ%& 6[1 5- a]pyrlmldln -6- )(I)pentanoate
2-(2-tert-butyl net_h 4{ Rgrazolo aJp%/rlmdln 6-
yl ) pent anoat e; Ethyll%g?héﬁs) 3-( chlorophenylsul ohamido)pyr Ildln 1 -

Zi (2-t e_rt_-butgydthﬂp}(razdo[db@ml’rw@.hgﬁqyl)@en&nﬂaﬂehy| pyrazol o[ 1, 5-

al pyrimdrn-6-y, oat.e

o 05 er 02 but yi PSS FRRBG T ¥R eNersrol SAparicE Sy eriReach.- o-
30yl ) pent anoat eMethyl 2/-mgthyl-7-p-tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate;

2- (2 tert - but yl gy byl I Poh SRR bl gy | m di -

yl ) pent anoat e;
2-(2, 3, 5- trerQPW?ﬁoﬂieﬁ) tol y1- 3Hi m dazo[ 4, 5- b] pyri di n-6-yl )acetate; Met hyl
2- (

2, 3, 5-tri met gthyir2-p-tepl ity SEmb iy A3 b1 IpPrabbByT 3-HipPri@idi-6pent anoat e;
20  yl)pentanoate;
Methyl 2-(5-methyl-2-phenyl-7-p-tolylpyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
Methyl 2-(2-tert-butyl-7-(3-hydroxyphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl)pentanoate;
25 Methyl 2-(2-tert-butyl-7-(2-naphthyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
Methyl 2-(2-tert-butyl-7-(1H-indol-5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
Methyl 2-(2-tert-butyl-7-(1H-indol-6-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
30  yl)pentanoate;
Methyl 2-(2-tert-butyl-7-(1-benzofuran-5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl)pentanoate;
Methyl 2-(2-tert-butyl-7-(1-benzothiophen-5-yl}-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate;
35 Methyl 2-(2-tert-butyl-7-(2,3-dihydrobenzofuran-5-yl)-5-methylpyrazolo[1,5-



35Et hyl

2-(1,2,5-trimethyl-7-p-tol yl-1H i m dazo[ 4, 5- b] pyri di n- 6-yl ) pent anoat e;

Et hyl 2- (Wo2edioTetehy1- 2- propyl- 7- p-t ol y12 3Hi mi dazo[ 4, 5Pojrmpee1dions36e

yl ) pent anoat e; Et hyl

2-(3,5-di nethyl-2-isopropyl-7-p-tol yl-3Him dazo[ 4, 5-b] pyri di n- 6-

yl ) pent anoat e;

52-(7-((R)-3-(4-chl orophenyl sul f onam do) pi peri di n-1-y1)-5-net hyl pyrazol o[ 1,
5- a] pyrimdin-6-yl)pentanoic acid;

2-(7-((9)-3- (a gﬁm,@ﬁgm%mgﬁégtgonam do) pi peri d| n-1-y1l)-5-net hyl pyrazol o[ 1,5
- al pyrimdin-6- noi ¢ ac (4-chl or ophenyl su | f onam

ido)pyrrolid i nMchy% (%telﬁtEQLHXJVp(ﬂr%PEﬂei‘y&E’ rﬁ@@}"ﬁ%’lﬁa??ﬂpﬁl alpYYnidHsPit anoi ¢
aci d; yl)pentanoate;

2T T BB Ro enes 5o bl 1 2ol of 1.
2- (5- met h§l - Aigynievdih-pyy Jpzotboddie5- a] pyri m di n- 6-yl ) pent anoi ¢ aci d;

2- (5- net hyl - i [izdi t ' ci d;

15(2 (rzre t e)r/t thytf-P]gV{_ L I })9{)7#;1 IW%@Q}SSHF‘Q[&@@%%@?P# aﬁkﬁ’é‘%ﬁ pent anoi ¢
aci d; ylhpentanoate,

2-(2-tert- butylmémm bzl{eﬂzb |I70d3y4l &Mj}(ﬁé@l—plﬁénzéttﬁ[hpqdlbi@pﬂi nyf=s¢! ) pent anoi c
acid; 2-(3-brono-2 % F\)/ }/ p-tol yl'pyrazol o[ 1, 5-a] pyri m di n-6-
yl ) pent anoi ¢ rré&{hﬂpyrazoloﬂ -a| yr|m|d|n 6 -yl pentanoate

2- (5- et hgl - 2- plblemylz@-tbrtt-mltyﬁl‘fp&F(aZ(MmﬂtﬁyIB-a]j|pyd1rbm'deéhz@{t}]ﬂﬂén@mzmnbi c acid;

) saizmani ¢ _aci
202 (2-ter - Bk oS AR5 31 BB Ny 2201 of 1, 5-al pyrim di

2-(2-tert-butyl Eiﬁylr%(%lyrbmb-?( Mettyphtrhtplytpyrazol bh-blBrialigy-Oimipdntan@atgl) pent ano
ic acid,

2-(2-tert-butyl - P (TR TRAST 3&"0;’”‘3' i tr?éy%’[y?zﬁg"’ LAl of TR & R 6-

25yl ) pent anoi ¢ %@yldz (5-methyi-3,7-di-p-tolylpyrazolo[ 1,5-a]pyrimidin-6- yI)pentanoate
2-(2-tergsbutyl Mzthwidts Bioa-Dtatldutpl=31Rc Myl-PY L BR Ry RIzbIobt, ShpyFimMislen- 6-

yl ) pent anoi c ﬁ
2- ( 7- (benzof YPBHI %”%?1‘3 2-tert-butyl -5-nethyl pyrazol o[ 1, 5-a] pyri mi di n- 6-
yl ) pent anoi ¢ aciMdthyl 2-(2-tert-butyl-5-methyl-3,7-di-p- tonIpyrazoIo[1 5-a]pyrimidin-6-

302-(7-(benz§3g‘lr{.tgrlI oatP‘_pen 5-y1)-2-tert-butyl-5-nethyl pyrazol o[ 1, 5-a] pyri m di
n-6- yl)pent iC ac
2-(2-tert- butylMeth&leSidememtB{pdpbtm&zytpﬁ S-alpytiydipprydpentafdats.-

a]py“méb”GYMZ;fPum U@n8CV195-methyl-7-p-tolyl lo[1,5- idin-6-
2-(2-tert- but ?4 %ﬁorgp %ﬁylnge 5y rrep r?yy%y§??zoo[ apy”malt]lgyrl m di n- 6-

35yl ) pent anoi p%?@Pa e,
2- (2- tert - but yl Méthf/B2-(o-gbirtmitfIyi- @hgind p=fhrorahbiy ps-hastyIgfrdzdo[alspyr i m di n- 6-
a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-7-(2-fluoro-4-methylphenyl)-5-methylpyrazolo[1,5-
25  a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-7-p-tolyl-5-methylpyrazolo[1,5-a]pyrimidin-6-y1)-6,6,6-
trifluorohexanoate;
Methyl 2-(2-tert-butyl-7-p-tolyl-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)-3-
phenylpropanoate;
30 Methyl 2-(2-tert-butyl-7-(1-methylindol-5-yI)-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl}-3-phenylpropanoate;
Methyl 2-(2-tert-butyl-5-methyl-7-(1-methylindolin-5-yl)pyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-5-methyl-7-(1-methyl-1H-indol-6-yl)pyrazolo[1,5-
35  a]pyrimidin-6-yl)pentanoate;



yl ) pent anoi ¢ aci d;

2-(2-tert-butyl-7-(4-ethyl phenyl)-5-net hyl pyrazol o[ 1, 5-a] pyri m di n- 6-

yl ) pent arnw0DQoapI761765 13 PCT/EP2010/070306
52-(2-tert-butyl-7-(3, 4-di hydro-2H benzo[ b] [ 1, 4] di oxepin-7-y1)-5-

met hyl pyrazol o[ 1, 5-a] pyri m di n- 6-yl ) pent anoi ¢ aci d;
2-(2-tert-butyl-7-(4-methyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-7-y1)-5-

met hyl pyrazol o[ 1, 5-a] pyri m di n- 6-yl ) pent anoi ¢ aci d;

2- (5- net hyl - 3- phenyl - 7-p-tol yl pyrazol o[ 1, 5- a] pyri m di n- 6-yl) pent anoi ¢ aci d;
102- (3, 7-di - p- th%%rﬁ(ﬂ%thﬂtﬂﬂ§E@n%{n16 ?n@lrﬁéftﬁyl r@kdﬂoﬁ% Slia]}){}’t‘?rﬂbﬁ‘ﬂ@-' c acid;

2-(2-tert-but t ol y1-5-net hyl pyrazol o pyrim din- yl)pentan
oi ¢ aci d; ylpentanoate;

2- (5- net hyl - 2- priepyl2- ?2t@frttmjtwmyroag@méthy@y@]zwni,mmym@jryﬁ-»pemt anoi ¢ aci d,
55;(2” ((jf ur an- 2- éfhl Ipentanoa?(—yl -7-p-tolyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoi c
2- (2- t er t 5 but yl M@thfA2-(hieormty-3-¢ip oyl mBthyipy ey bip Ralply oiibireé-a] pyr i mi di
n-6- yl)pent

2-(2-tert- bu?m[%rg r?c%{il uor o- 4- met hyl pheny1) - 5- net hyl pyr azol okl 5-a] pyri m di
n-6- yl)pent anol}/l@thgbz -(2-tert-butyl-7-p-tolyl-5-methylpyrazolo[1,5-a]pyrimidin-6-y

202- (2-tert - badtidxyBotndsby 1- 5- net hyl pyrazol o[ 1, 5- a] pyri mi di n-6-y1) -6, 6, 6-
trifluorohexanojc a

2- (2-tert-butyl Methyl %‘g?f'ﬁﬁ:[t it RGNS K 5P AT ARG IRV 3RO h S gRy{inidin-

phenyl pr opaneig)pastadoate;

§5§/|2) fog;nt aﬁgfé" iy thglli"zi R s b iy PR AL B &R ety 5, A Y B di - 6-

2- (2- t ert - buteidysiBHdiebhylpemaidateret hyl i ndol i n-5-yl ) pyrazol o[ 1, 5-a] pyri m di n-6

- yl)pentanoic } NN

2. {2 Fort -but y1 e e T o PP e Pt e SV v i
-6- yl) pent afoillpeaigneat e

302-(2-tept- butmbmzri PRy G- 2 1o dro AErhEy Iphérmdd-Alethyipypd Ao 1,51 di n- 6-

yl ) pent anoi c

2-(2-tert- bura%y”'?’“%”'?d’il)ﬁmgn‘ﬁ%?hyl pyrazol o[ 1, 5-a] pyri m di n-6-y1) - 3-

met hyl pent anoi cMathiy2-(7-(2-amino-4-methylphenyl)-2-tert-butyl-5-methylpyrazolo[1,5-

2-(2-tert-butyl-3-chl.qro- 7-p-t.0l y1- 5- met hyl pyrazol o[ 1, 5- a] pyri mi di n- 6-
35yl ) pent ano}aidygg}'éﬁIGCy")Ber?taRoétQ,

Methyl 2-(2-tert-butyl-7-(2-methoxy-4-chlorophenyl)-5-methylpyrazolo[1,5-
20  a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-7-(2-fluoro-4-methoxyphenyl)-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-5-methyl-7-(5-quinoline)pyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
25 Methyl 2-(2-tert-butyl-5-methyl-7-(8-quinoline )pyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
Methyl 2-(2-tert-butyl-7-(2,4-dimethylphenyl)-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate;
Methyl 2-(2-tert-butyl-3,5-dimethyl-7-p-tolylpyrazolo[1,5-a]pyrimidin-6-
30  yl)pentanoate;
Methyl 2-(2-tert-butyl-5-methyl-3-phenyl-7-p-tolylpyrazolo[1,5-a]pyrimidin-6-
yhpentanoate;
Methyl 2-(2,3,5-trimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-yl)acetate;
Methyl 2-(2,3,5-trimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-yl)pentanoate;
35 Ethyl 2-(1,2,5-trimethyl-7-p-tolyl-1H-imidazo[4,5-b]pyridin-6-yl)pentanoate;



2-(2-tert-butyl-7-p-tolyl-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-y1l)-4-

nmet hoxybut anoi ¢ aci d;

2- (2- t er twbubylo76re8et hyl - 7- (4-1 so- propyliehenyl ) pyr azol optrarajoprizng di n- 6-
yl ) pent anoi ¢ aci d;
52-(2-tert-butyl-5-nmethyl-7-(4-trifluoronethyl phenyl)pyrazol o[ 1, 5-a] pyrimd
i n-6- yl)pentanoi c acid;
2-(2-tert-butyl-7-(2, 4-difl uorophenyl)-5-net hyl pyrazol o[ 1, 5- a] pyri m di n- 6-
yl ) pent anoi ¢ aci d;

2-(2-tert-butylegy l(z?(scélh%é?ihﬁw%ﬁw?p&w@rr.%.d%bth\’é, B AdiRleol 1, 5-a] pyri ni di

n- 106-yl )pent an0| c acid
2-(7-(2-am nd)ﬁewm phenyl) 2-tert-butyl-5-nethyl pyrazol o[ 1, 5-a] pyrimdin

6-yl ) pent anoi c amyldz -(3,5-dimethyl-2-isopropyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-
2-(2-tert- butBI- é met hoxy- 4- chl orophenyl) - 5- net hyl pyrazol o[ 1, 5-
al pyri mdin- ¢ W%noi c aci d;

152-(2-teft- butéﬂ] AR(-3- (#4cbbrm}hénwsmlfmmmmmamyér)dﬂ54{yda)tﬂqmlewrpambb[ﬂti{) alpyrim
idin- 6-yl)p

2-(2-tert- but%wyﬁﬁﬁdlﬁaﬁﬁrggangc aﬁl hol i ne)J) razol og 5-a] pyri mdin-6-yl)penta
noi ¢ acid: 2-(7-((S)-3- (4 chlorophenylsulfonaml X iperidin- -yI) -5-methylpyrazolo[1,5-

2- (2-tert - bupyyriridi®biNberftah&c @eignol i ne) pyrazol o[ 1, 5-a] pyri m di n-6-yl ) penta
noi ¢ 20aci d;

2- (2- tert - but yl 2B )3-EnchiortRreprewiphemidiRsriitipyr Ui aimethy Beratoll Sni di n- 6-

yl ) pent amoi c aggrichidin-6-yl)pentanoic acid;

2-(2-t ert- but y| 2-?7-&‘85’-5-*(?-tcﬂ%%o‘pﬁéﬁg|EL%Y] I%YJO?Zy?rlo Rbif 15ylf% Fr)ﬁlertrllyri?)yrazoloq1 %l ) pent ano

ic acid,

252-(2-tert- lainyyihﬂ@n-ﬁaﬂ)hyrhtaeoiplaeidyl -7-p-tolyl pyrazol o[ 1, 5-a] pyri m di n- 6-

yl ) pent anoi ¢ ac

2-(2,3,5-Tri mat% m%thgl 7g|henyl%\i_ezolo[1 2 %Fy”mldm o 2 egltar?OIGC %/CI% pent anoi ¢ aci d;
2-(1,2,5-trinet Uvﬂmﬂ?d*WWkWHHPHﬂHQ@Bpﬂ”EﬂQ )PP@?HWBB9@)pentan0|c aci d:
2- (2-propyl- 3, S34b- f@i‘l‘—tﬁl)fﬂl'SszmB/DJi’ Re yréﬂmig[ m&ﬁwylybeﬁta@om%)cment anoi ¢

30acid, 2-(2-1 SZ%& %;P,rﬁy utﬁ-émelh@& yt IyIpyr%zoIohy& yrlmrgl BLentanméA\gg“ din-6-

yl)pentanoate
2- (2-i sopr opyl - B{3vbtomyd-2-Terpbtitpl-3-ifelnyR7 4} totyipyeazzolopf , 3-afpyaidin-6m di n- 6-
%Egcﬁgafgbprgag?m%pmc?%d]- -p-tolyl[1,2,4]-triazol o[ 1, 5-a] pyri mdin-6-ypace
tic acid; Mt hdH5-2fethvi- éfphebyjﬁymowlmyra@kd“lﬁyaipy:rmélneﬁawmwt@nwom) 5-
TeL 1Y) 212820 oLl gl o SRR Beprorolt SeriTn . o1 o
y pentan0|c acid;
2-(2-tert-butyl-5-methyl-7-(2-naphthyl)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoic
acid,;
2-(2-tert-butyl-7-(1H-indol-5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
25  ylypentanoic acid;
2-(2-tert-butyl-7-(1H-indol-6-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoic acid;
2-(7-(benzofuran-5-yl)-2-tert-butyl-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoic acid;
30 2-(7-(benzol[b]thiophen-5-yl)-2-tert-butyl-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoic acid;
2-(2-tert-butyl-7-(2,3-dihydrobenzofuran-5-yl)-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoic acid;
2-(2-tert-butyl-7-(4-chlorophenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-
35  yl)pentanoic acid;



5a] pyrim di n-6-yl]acetic acid; Methyl

2[ 2-tert-butyl-7-(2-nmet hoxy-4-net hyl phenyl) - 5- net hyl pyrazol o[ 1, 5-

a] pyri m dvo-26ty7fmset at e; 15 PCT/EP2010/070306

2[ 2-tert-butyl-7-(2-nmethoxy-4-nethyl phenyl)-5-net hyl pyrazol o[ 1, 5-

a] pyrimdin-6-yl]acetic acid;

102[ 2-tert-butyl-7-(2-hydroxy-4-nethyl phenyl)-5-net hyl pyrazol o[ 1, 5-

al pyrimdin-6-yl]acetic acid; Methyl

2-(2-isopropyl -5-methyl -7-p-tolyl[1,2,4]-triazol o[ 1, 5-a] pyri m din-6-

yl) pentanoat e; -
2-(2-1sopr opyl 25(2n§rth?ﬁt¥| 7— (p:)3-4 gllmyetrﬁyiphze nylf StT?tzg%IngaZOIO[S 5aa]8¥rrlrplr?‘:nd? n- 6-yl ) pent
anoi ¢ 15aci dY)egHgmoic acid

2- (2-benzyl-5- np{hydrt ﬂmw-ﬁ @latAfI3héhynl5-inethgmotebib] 55-ajoyimidm-gi n- 6-

Apent anoat e; snd tEt he/l -

2-(2-benzyl- g Pr%rm@ﬁ'-%‘-"%- tolyl[1,2,4]-triazol o[ 1, 5-a] pyrimdin-6-

Apent anoab e; ZO&Mtarmn}dWa(tSrmmdamrbe%d bsnzafhdld ptldibxepirsalyt)S-t her eof .

According toa, ates to the conpounds as
descri bed her e| rmr e&ﬁ%‘%gﬁ”rﬁ Blﬂ 5 ?ﬁ%ﬁ{énﬁm%gfnul ae (A, (B, (O, (D),
and (E), enbodi#rEhtest-Ruidr’ maﬁhml S gliygraein-senzolblot. 4A)gsazizg-yh-redi cament  or

a medi ci ne, %tlﬁmpﬁﬁaidb[ﬁl%fé]bﬁ%&h éﬂb’peHﬁa%oﬁsacﬂﬁ antiviral nmedicanment and
Vi I infectjon jn a

for the use in prev ion_or tre
subj ect (ani mal¥ (iﬁ}?ﬁtﬁ/ é’ﬁ‘eﬂﬂﬂﬁ% O'V'pyraﬁo[fﬁea]wrﬁ@g'ﬁ% YIRPBIAPG S so rel at es
to the uge of C@@Mhﬂ%olﬂfﬁ tnl@myfpyrdmlo@’QS-(aI}Byrlnﬁcﬁ)-ﬁ yipentatdd aciand ( E)

2 conpounds act1oEraIN el CPE R bbb Rsepll SRR e e e o st

H V. The invenidion also relates to the use of the conpounds of the

nvent i on [ or UAgs RRIHE 9479 1o SR RITE Rn Aidi.o% PRAERBE sk oal |y

active ingredient cia rus repincation for
i nstance for th%@rﬁH@f‘e?cY'h?énQilﬁyli W'@éﬁ@‘ﬁ“@ra]MW'Wﬁ@eﬂiﬁe@Hﬂno@orrpo& tion

havi ng angi VIaE;@l activity for the prevention and/or treatnment of viral

infections in ni mal s eper al rese { nvention
fur ther rel at es (ot i oR- QYo Beberesnv bbb fernog o-Spurrgn-

i nfection, pybpertaldiyaedretroviral infection in an animal, including

mammal s, inclu i 0, | in
need of such t%%@n@ﬁ%e@%ﬁ%&tﬁ%@ﬁ? ngﬁlf'gé@% %\%glgﬁ 52‘1"69gr%cn]lo'{’rrrgound of
t he i nventi onl)pentampiaatidlve i ngredi ent, preferably in adnixture with at

| east a ppar macgyy. le?tatgdtM ﬁﬁ@cﬁﬂlﬁgbﬁ’lyﬁ?ﬂzbﬁﬁ 5-a]pyrimidfM16hf)&y 6 8spect of the
invention further relates to nethod or t pr epar at 1 on of conpounds  of
for mul ae and MElUQraRS*RGiePHd: Al so t he |nterrred| ates 10 wused in the
preparation net@@&ndﬁﬁqu @-ﬁﬂyllﬁh@lh?lp@fa@ol@ﬁ]%@}p?nmfdﬁ -bgly-esent invention.
One enbodi nen Efl ates.to 9 met hod tor the preparation of the conpounds
accordi ng t o PPRAYRROAIRG 8H%conpri sing the steps of: Preparing a
substituted or @htesuingyliA-(1teiddallGeyl)-52ndtypyrdzao(y Pyalppohidindg-5- 15

al pyri m? n- % éér?té‘r? i&: derivative or a substituted or non-substituted

al kyl 2- 9 Cﬁ ,4]triazolo[1,5-a]pyrimdin-6-yl)acetate froma
substituted or M%HMYH etyl- ?:’“(‘Ermeﬁb’“@%Q"&@Y'EY@ZOM%%E‘MFW@”@ triazole
and a 2-substy béﬁt%@g@gl nate der| vati ve, Converting the 7-hydroxy
group fromtheogrew ous iate in an hal ogen 20such as Chl oro, brono

or iodo; Optiofifd eytbtft)é'a%fE”PWy' ?ﬁk”@&%éﬁd@f’%ﬁf Piedoloh TARYENENT-Bus st ep

W th a conpoyhpehandicigci@ structure of the fornula R2a-I1eaving group and/ or
R2bl eavi 99 ar Ouﬁ(é-perﬂ%ﬂﬂ-ﬁ(cﬂyo%a% é‘) hI') I5I rﬁetﬁ?lB?rtalzglgf Q]’pyrlmldln 6-
yl)pentanoic acid;
2-(2-tert-butyl-7-p-tolyl-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)-3-
methylpentanoic acid;
2-(2-tert-butyl-3-chloro-7-p-tolyl-5-methylpyrazolo[1,5-a]pyrimidin-6-
35  yl)pentanoic acid;



Substituting the 7-hal ogen atomfromthe previously obtained conpound in a
25specific manner (am nation, al kylation, arylation) with suitable chem cal
reagent s wo 20bxexsmsst he desired conpoundsg Hydrol yzi ng he/rpsten7aospounds
obtained in the previous step to obtain the desired free carboxylic acid
derivati ves. Alternatively, the nethod for preparation of the
conpounds conprises the 30 followi ng steps: Converting a substituted or
non substituted 5-am no-1H i m dazol e-4-carbonitrile or
4- am no- 1H-i mi dazol e-5-carbonitrile derivative in a substituted or non
substituted 1-(arAEulHbRidazabmgpylakef058]p9fimkid-§AmH.no- 1H-i m dazol - 5-
yl ) ket one; Reacting the previously Obtained Internediate with a conpound
of fornul a RAOYERPERPOGERE or RAC(0) CH2CR2aR2bCOOR3 in the presence of
trimethyl chl orpg-teaisutyF-megl-A(4-RRIPEDIPHROLNBREZ0M[ 1 8-d]ByTPRdiAter € bet ween
50C and 200C'I ¢ %)ti aonal Iy, reacting the conpound obtained in the
previ ous steB)Wr{ﬂn éC%(f‘fg’rrpound havi ng a structure of the formula
R2a- | eavi iig gr o24R-temetwyl-5RPbthly e &4-trijlugromethyi fheoyigpty razomit, b edmymintidio-6-
substitution; Rpﬁsgﬁcﬁég&bng t he ester conpounds obtained in the previous

e

step to obt aiy esired free carboxylic acid derivatives. Yet another

aspect of the p#€statbutivie@i4-difiuerepkany-a-mehtyregellt d-elyrimeitc-nposi ti ons
conpri si ng t hgp&namasags, of the invention according to fornulae,

enbodi nents thereof and cj ai herein jp adm xture with | east a

phar maceuti cal 15 %tee@mtﬂfﬂ-@-%w‘ém?thﬁfﬁeaefagﬁwthy F%Z(Ti'oéﬂ%"%?yé%‘?'ﬁbl y being
in a cong¢ent cafl)pentaheid@eidpf about 0.1 to 100% by weight, and to the use of
t hese derivativ, nel S _drugs ful for-th r eat f subjects
suffering f rom aviBornine{ B PEm P E i Il R PR D b ct § on.

The i nventi of-Y)pettaseicragidat es to the use of a conposition conprising (a)

one or nore con@_@y_Eégﬁgblﬁﬂﬁ_{?ﬁmgmggﬁhjcﬁpgf&fen;lE?ﬁgtgﬁ%ﬁggol5[I1,esi_m; herei n), and

(b) one or nore vir tors ‘as ogi ¢ ctlve agents in
respective pRUYEIMiditRySaRANRIS aEiE: provi de a synergistic effect against a
viral infiecti omintet-spiE@tfluct®s-rddindyphemges-hidtiyisrd-erdn ,8fa) @ rigfdiii ned
preparation for sinultaneous, separate or sequential use in viral infection
t herapy. Wt Bi¥)PERENPICEGnwor k of this embodi ment of the invention, the
viral enzyne i nHbidrisigylismethgs7-85-thieolapgyiramid[i B-aotrimidinieag)pediaanics ( b)
may bel ong tg I(aategori es already known in the art. In a particul ar

enbodi nent, the’conpounds of the present invention can be conbined with the
25f ol | owi ng conprtedisbutylrfumethykT-(eavisolinedryrazaiol . ordlpiradin ORT)Pentanpisi t or s
such as, pfut sp@t limted to, azidothym dine (AZT), and | am vudine (3TC),
nucl eoti de reverse transcriptase inhibitors such as, but not |imted to,

tenof ovir (R- PNPRS-tersty o heisiedadrhesyl-eveeBuryazeleld - PP HdBidimeri bi t or s
such as, but yneénthidid b&d; t o, nevirapine, efavirenz, etravirine and
lersivirine, p e . inhihitor uch as nQt limted. to, nelfinavir,
Saqui navi 1 ri oo R ks SR P on
i nhibitors sacid;as enfuvirtide, CCR5 ant agoni sts such as maraviroc, or
I ntegrasgsi nhi bh {DLs SHGL A% RS LRI LY-toRfipyFh26id £ 8 i rimidin-6-
yl)pentanoic acid;
2-(2,3,5-Trimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-yl)pentanoic acid,;
2-(1,2,5-trimethyl-7-p-tolyl-1H-imidazo[4,5-b]pyridin-6-yl)pentanoic acid;
2-(2-propyl-3,5-dimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-yl)pentanoic
30  acid;
2-(2-isopropyl-3,5-dimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-
yhpentanoate;
Methyl 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]-triazolo[1,5-a]pyrimidin-6-
yhacetate;

35 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)}acetic



More generally, the invention relates to the conpounds of fornul ae,

enbodi nents and cl ai ns herein being useful as agents having bi ol ogi cal
activity woaniiagewsagnosti ¢ agents. Any1pf the uses nentcomedoniotdsos espect
to the present invention may be restricted to a non-nedical use, a

non-t herapeuti c use, a non-di agnostic use, or exclusively an in vitro use,
or a use related to cells renote froman animl. 10 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The present invention will be described with respect to
particul ar enbodi nents but the invention is not limted thereto.

It is to be notaadd that the term "conprising", used in the clainms, should
15 not be inter BEANS listed ther eafter

it does not exc@%@g%jﬁ ﬂbcg{t)gﬁe% Io¥d}6%ntashth98n Ref er ence t hr oughout
thi s specifi catinethylpgrazoie, @abwdnnmbrnﬁ yl]metatgn enbodi ment" means that a
particul ar featsl Gt T i \Gy_£l onnection
with the enbodi n\Lften?éLﬁ*,rﬁ:qdu%gﬁ&?rﬁg%{n%P '%J ﬁgsn)g) ggﬁ%rybpg}ggzdl %%of t he
present i Avent i alpyrimidse-ykgnsbascidces of the phrases "in one enbodi nent" or
"in an enbodi r | n are not
necessarily alrrFMBth%l 'é]ﬁ/%gl Wtﬂbqﬁ%ﬁn@%};& ng/l%%éﬂgw% héér nore, the
particul ar featalpwénidintg-vdacarates or char act er| stl cs may be conbl ned in any
sui t abl e manner ALK | Il in 25 the
art fromthis d%? osurelq @ﬁngﬂgﬂégm%ﬁygp@@gg IE%\E/\%I E‘? an i ndefl n| te
or definite art@]@]/rénldm Gﬂliﬂmetmaﬁdref erring to a 5| ngul ar noun e.g. "a" or

"an" es 1s] thlngelsels
speC| fi caﬁl y st al ewl}m%(za@mw mg{“y?hgﬁ%ﬂﬁﬁw ppre@?g}?ed that in the

descri ption of @Rﬂﬁp‘ﬁmr@ryliﬂmb@lﬁﬁénts of the invention, various features of
the invention ageys0sTps| OGRS tbRPAIIS b bidh SApirmigiRtedi ment
figure, or descripti fﬁg’?@g‘f fo?H/t ﬁg pfgr osg 8? sﬁr eaﬂ?)l}rnllnlg t he

di scl osure and )d)P@hW@Oﬁtﬁ t he understandi ng of one or nore of the various

i nventive aspec g 5-RBAS - Bly-HEal bl Y B BT B AftenidnBfe nurber
of carbon atons eiSPBrsOSK h@a IB ]n@er %Y}] J\ onI gto general ly
opti mal | ySprese#idiin the substl tuent or linker; it is under stood t hat
wher e ot herw seEtlh bh_eA X _n{etﬂg);qpr 2R, RRPLEAHM HaphitRigMusroer of carbon
atons represents heE:Z(B)l|E.5‘f§]|(%ryraﬁ§I |rrul5ren rrberpg? car aFl]pgltolrrv4su§d(;r t hat
particul ar subs!')pleﬂt?ﬂpaf@ramd nker. The term "l eaving group"” or "LG' as used
herein means a ehgrm.paber ypne‘%w? ,Mazy ZUpeERYbAIRabhRiE Pl aced by a
nucl eophile or ¢ ed’ aS|c or ‘acidic conditions. In
a parti cuI ar enﬁl@@htﬁ@ﬁ@te a |l eaving gr oup |s sel ected froma hal ogen atom
(eg, Br, 1) or a sulfonate ( E%[ﬁ rresylate tosylate, triflate). The
term"pr 8@ec@ﬂﬁ@egmﬁﬁ'ﬁi"ac?léﬁé”%aqcéptéb als {heprofa conpound that masks 10 or
alters the properties of a functional group or the properties of the

conpound as a Wholpgcorhil}g t6RESEcERY a§bl$b’§tthé’%v\éhf?orpifelaieﬁooﬁwé%hfbgur%soé’so varies
wi dely. One function of "a protecting group is to serve as internediates in

t he synt hesi glegribedehapin dAos indpargcsemal tandermutire e 48). g btBotaMy(Br oups
and strat egi @pmpoRimdMiLinerddr 8R4 @%ﬂﬁé)ﬁ@r%?d)%} u%easVﬁnledﬂéQM\éﬁt drh hBEicREL - See:
"Protective Groups in 15 Organic Chem str Theodora W G eene (J John Wl ey
& Sons, Phc. MaeW RsFlicular o UsepEgt At entidra gﬂmﬁ@”@é apfltfen tha vee Jedha o mask
the reactivi byeRhtiGe ol AeBtrh&iCel HRAL| HFEUBE . intH sBBRLS tarifall *F@ar%él' gt ency of
desired chem cal reactions, e.g. making and breaki’ng chem cal bonds in an
ordered and PMEWAEd fashion. Protection of functional groups of a conpound
alters other physigal prBéé}ﬁelh‘é/érﬁ%nZQIs@e@a‘i’@ss tc§ hﬁ’e rRachi %b%)éo@rfdst Be tiy ot ect ed
functional group, such as the polarity |C|ty@é ydr ophobicity), and
ot her pr opertffi’ré%l"aﬂnﬁpdh(edaﬁ@)b@)néﬁ%&Ek@"h@'@@ﬁﬁdher&ﬁ%ﬂ Flaians @%GF%V%"
Chem cal by PrefBelRst, imbr PRt AR a%rﬂd&%ﬁ@@'a\éﬁ\% Bgasola@raddsy yaetive or
i nactive. Protected conpounds may also exhibit altered, and in sone cases,
opti mi zed pr GiREe tiN ariiGylayi againsartdVi 0 hei pyentioncHsadelpiessiagiiesssa R diggh
cel lul ar rremabﬁqpsmpsnef rtﬁesnr%ﬁﬂ&e féptr%nmfdcﬁjréiecgraadﬁéd.%&ﬂ or as a
sequestration his role, protected conpounds with intended therapeutic
ef fects may @BaWC@HF@HY@Gt'%'”&QS’éﬁﬂBg%SPeﬂﬁ Re@ Yilusdepinatien inhigieptiett i ng
group is 1o GamRetfol Mt RENERACRIe & ‘égm'eafcﬁm@nipbpgﬁé’r@lac\é@lﬁraﬁQMmbBﬁthfir ent al
drug is rel eased upon conversion of the prodrug I n vivo. Because active
prodrugs nmay be 30 absorbed nore effectively than the parental drug,
prodrugs may possess greater potency in vivo than the parental drug.
Protecting groups are renoved either in vitro, in the instance of chem cal
internediates, or in vivo, in the case of prodrugs. Wth chem cal
internediates, it is not particularly inportant that the resulting
products after deprotection, e.g. alcohols, be physiologically acceptable,



5 unsaturated or saturated, non-aromatic, acyclic or cyclic, hydrocarbons
and conbi nations thereof. This termtherefore conprises al kyl, alkenyl,

al kynyl , woebhpal7kypk, cycl oal kenyl and cygl oal kynyl . PCT/EP2010/070306

Thet er m nol ogy" het er ohydr ocar byl ", "het ero01_18hydr ocar byl ",

"het er ohydr ocar byl group”, "hetero 01 _18 hydrocarbyl group” or "hydrocar byl
group 10 which optionally includes one or nore heteroatons, said

het er oat ons being sel ected fromthe atons consisting of 0, S, and N' as
used herein, refers to a hyrdocarbyl group where one or nore carbon atons
ar e repl aced hpyingrangyitay eativityi for mepremnt@ulqmmr te&atm(e@t)ofaﬁral infegtionshidl udes
hot or 02 kY. 1 SOREAL AALKAIRM and 2 FRAh o) 3 MECrRi RERfG FRLALARAE!
This term therefore conprises as an exanp oxy, al kenyl oxy,

Qwal kyl - O- Cmisvalksthod Q}‘/\pr@h/krdwloromalmwt of@\/wnakyﬁeqtlmrawr&émlretrmhg

ot hers, wher I n Rt r e The
term’ aIkyI %Hgﬂ%%l_léﬁ ?ﬁﬁﬁﬂ EEBH% erelﬁ H@@EE@ % %fg&g &ﬁnanng
secondary; omdmdnstearg/to ﬂhemanalom n@y@IOf suchpireaimieatia drerspeudicgyt effegtiveocar bon

with no 20 si S I

(n-propyl), hgwgpyrg bl&ﬁ%?quPEXﬁﬂgh %jﬁl%a%gﬁpge? gdyeéﬁﬂgymy

(s-Bu), 2-di raémwwezwtﬂ?raiﬁgﬁstephamacequq.@éy]awep(ablq;@aftlgﬂ) 2-pentyl,

2 et by ISR Koo RPEBY, Ko R, il or e

r2nSat hy1|-2 pentpyepa;r}:tiltomfwynfpgurp@nl f;fprmtaaewe?myllam b@fﬁmyNSOZhﬁmtﬁmedBﬂ?ﬁantyl,
cycl oppop ;

3.3t ety 13 %ﬁ%‘?mﬁ?‘ﬁégﬁ%‘ﬁ%‘tﬁh@%é@ﬁf,bgﬁ%nef%“ Ry b A ekent

n- dodecyl , ndinven yl, ntetradecyl, n-pentadecyl, n- hexadecyl

e ept adecyl v OBRdEAHpink RORRIEE Yo MR 1o Y6 e %*'?%?%2"'“%?“”'

refers to 010912|phyrms(ﬁ,0§@rt§!mto theinverdios domppaing ithaustaps ofo 3001_6 hydrocar bons

as further def Pl%%%g&ﬁrae's'ﬁ SRS or. non-subSRutk8" Hky Iaﬁl(f'hk&roi‘yd&gézolo@ﬁ5used

herei n neans 01 orna secondary, or tertiary, ear ied or
strai ght 15 hy @trysimidiof- yhae¢tatecdativetiveodr aiaubatitited pbnon-amwt@t allfyé 2rfét hyl |

(ets flét) L Pr Oy _gj pr 9.&%o|§rt1%%}fyﬂm@g$ew?c% qIE ot 1 | BugRithé hibd B++) ngf- but y|
pentyl, 2-mesH tmzew—gmmqwmznw op- ?oaltnwo 1$£r#.ftaﬁ9lle BbA y2 ' dostituted

2- et hyl - 1 b 2- hexyl, 3-hexyl, 2-nethyl-2- pentyl

3- et hyl - léL&Lmﬂ&gehﬁﬁ%l- -pentyl, 3-nethy|-3-penty|, 2-nethy|-3-penty|,
2, 3-di net hyI Ecmuestmg tize 3- mdrpéwwqupzfr@mttye prigMtsyintermedisteyin, amhalogsi |,

n- decyl , u tridecyl, n-tetradecyl, n- 5pentadecyl,

n- hexadeggl @99ﬁ§%c2 ggyﬁﬁﬁ%bggggdecyl n-nonadecyl and n-icosyl. The
term"cycl oat k§ptionafly," oRctirgy dp@l@mnqahd eRfaing@dnhtheepreviond siap ewkh ¢ her wi se
stated means rabi Aofla y dhOGEP 8N P RAALERD rléﬂ).rggaw VLol FOFLS Lo 18
carbon atoms consistin or conprising a ic or 07

pol ycyclic séﬂﬁﬂ@t%@lum%ml@@a@rlmmlﬁopbueﬁu%ltlﬂ'@ﬂ i nstance cycl opropyl,

cycl obutyl, 1% h@r?@ﬁeyjr Cfi)é&rh% rf?FP Fﬁéyﬂar%o%usly%wﬁefdy&l)rﬁ&goﬂyuheﬁe

cycl ohexyl, cyclo octz ooctyl ne ene rnyl

f enchyl , 26ri seediid muaneegro(lamfr@@pyl al sd@t@at Bwﬂﬁtlon)aw&fmawtasble ehrinieal geagets

The term' a'%?BMEmtﬁéde§§m%§ﬂ{ EH&Q as used herein is 02-018 nornmal,
secondary or tertiar near or cyclic, branched or straight hydrocarbon
with at 15 |eawtdr@we%tfteees’(tersmn)qpnﬂstqbtasraeqomem@rmﬁ\riguq;te@ftouqbﬁém tfeat i on,
nanely a car opd. Exanpl es include, but are not
limted to: %Qﬁj%ﬂﬁ§9%¥b§@ﬁc?8??%ﬁg%& Loally! %—CHZCH:CHZ), cycl opent enyl
(- C6H7), cycl ohexéﬁ?'lna(l\lelm methogddpoprenaretion pf iop\coameunds comprises the
nethylcygbohﬁﬁgkaﬁﬂgh@nd 5- hexenyl (- CH2CH2CH2CH2CH=CH2). The doubl e bond
may be in the cisor trans 20 configuration. In a particular enbodi nent,

t he term al ke®pnverding pssubsfitgted pp nply Ghibsiitted Amige( Hrgidazplg-fearppritiilear to
01_6 hydrocarpogs nﬁr%oleer%&olg%féaﬂg&m%r eaé?.vaqun a_sybstititdt BF MigrAcyclic
al kenyl " as used erein refers normal , secondary or tertiary,

| i near, branéHeslityed st r(@iaghno-ftidmisiezelorbmn)Ketane 2r | edsamigad HemidazokS( usual | y
l1to 3, prefg by .1) of unsaturation, nanely a carbon-carbon, sp2 double
bond. Exanpl g I ncl'ude, but are not linited to: et hyl ene or vinyl (-
CH=CH2), ally! (- CH2CH=0H2) and 5- hexenyl (-CH2CH2CH2CH2CH=0H2). The doubl e
bond may be in the cis or trans configuration. The term "cycl oal kenyl" as
used herein refers to a non-aromati c 30 hydrocarbon radi cal having from4
to 18 carbon atons with at | east one site (usually 1 to 3, preferably 1) of
unsaturation, nanely a carbon-carbon, sp2 double bond and consisting of or
conpr|5|ng a 04 10 nDnocycllc or 07 18 polycycllc hydrocarbon Exanpl es

L 1 e ~N A



5 triple bond. Exanples include, but are not limted to: ethynyl (-CCH),
3-et hyl cycl ohept - 1-ynyl ene, 4-cycl ohept- 1-yn-nethyl ene and 1-propynyl
(propar gywWwo 2011@#RGEH) . In a particul ar egbodi ment, the trermpradikemabs r ef er s
to 01-12 hydrocarbons, yet nore in particular to 01_6 hydrocarbons as
further defined herein above. 10The term "acyclic al kynyl" as used herein
refers to 02-018 normal, secondary, tertiary, linear, branched or straight
hydrocarbon with at | east one site (usually 1 to 3, preferably 1) of
unsaturation, nanely a carbon-carbon, sp triple bond. Exanples include, but
are not |ini teteacdng dohypnguioyslyCopipingd dnterpedipienyith (copargyd of fTrRECH) .
15The term" 2af~edf, i
hydr ocar bon rag @gm%%dﬁ%oﬁ? ]r%]@(g((%}g chr tg?négt @&Bﬁe\?m%ﬁﬁéé)mgg@h%ne site
(usually 1 t@htgroqﬂar@f l@raamlqr ap)rotbrrsmgbatm@mwmtumm%@%§rmm£bon sp
triple bond an yS r (ﬁﬁ{m S 0 C 18
pol ycyclic hyd? car Péa@ngﬂs‘]gscl chi btﬂ%ﬂt@d arﬁ ﬂ»,@ W%%g Ltgﬁ \%h -
cycl ohept 51- yﬁ@powncéhmwgazmugtunedﬁém formylayR eﬂ@vm-gryu:w ahed/pt RY- |9&Mﬂ'ﬂ3t hyl ene
and et hyl ene I term "al kyl ene” as used herein each
refer to a sgtF Jﬁgﬁ@hg:ﬂé%%ﬁgﬂ“%?llbgtlt;ﬁg%ht chai n hydrocarbon radi cal of
1- 18 carbon atHWJEOWZtm thei estgracampayinds obtained iorthe Ipreviews blen tatabiain theand
havi ng two maggr Jr@&gﬁ@gcﬁ%ﬁ\%tl%e erived by the renpval of two

s fromth

hydr ogen ato or two different carbon atons of a 25parent
al kane. Typl cal alY'éV'aﬁBfﬁeF %@%@rﬁlé‘? th@cﬂrb'%t iRkEntiBk ereﬂﬂats {d ghérﬁ%cé@tlcal
nmet hyl ene (-CH2-) 1, 2- et hyl 3-propyl (-0 butyl (-

CHZCHZCHiQ:HZ cympgﬁgortsh@rmqr@glg the Comp‘PH%dSt orthe ‘%’I%E‘PWP%‘?%‘”'”%\%O {rs@dlager ei n

each refer t@nmobrnmwememofsbml glbtmschaeramhyrdr Q@rarth@ natdi aal leabt ?a18
carbon atons (nore |{1?€@art c a]r 02-12, or

| east one si PEAIRGHITRY POFP %bepcraérfeé*r%@f'iﬁ’ 'rbgrre?)ﬁ% ?rﬁPeF%tEqY %ﬁ'”)gnﬁr?el y a
car bon- car borpnegmratiou drgebainahoua Bd! kat00lg Byweeigbh andl terthe rusdi afahesent er s

derived by t @gs;lvaefl@é/%mg s‘@ru@é’fjéqul%r %%qmsatrfnéﬁ’trgftslﬁ%@@%ﬁ@ﬁn YI\ded f ferent

carbon atons o | ene
herein edéh wéﬁlemfe@mpnalrmm@ rgtroyeal |fepien.chai n hydr ocar bon radl cal of

2-18 carbon at ons THEQkRenkiBN mﬂr{ﬁe'r%'lht%% tQQné%SQrof Q%o@nﬁa%rt@ﬂrboﬁ%p%ﬁb( th at

| east one site (usually 1 to 3, preferably 1) unsaturation, nanely a
car bon- car bo®Ne §p More EPEPYHE,Of énﬁjmh%mondoftfmnma%mgtﬁms heraingandgbbnt er s

derived by t *&ﬁero?%Y@l\/lréqflnm%ri‘éigbfa%fba Q@fﬁ/efa{g‘émstlﬁ‘?es?féﬂﬁleoﬁroba\Qor% fferent

carbon atons of a parent al kyne rm "het eroal kyl™ as used
herei n ref er $Ugtbagro REMIS @ Séll‘%ﬁﬁ“@\ﬁﬁ?@lﬁﬁaﬁﬁé agfiraprisyection b GrsubiestrsOfr e

repl aced>fy &xtHeEGRNhe bk %9%”cc9ﬁbu§éﬁ BFEHareﬁFoﬁ%r IhsuitbResls, Repsarabkenyl
as used herein refers to an acyclic al 10wherei n one or nore carbon

atons are reﬁpaw@abgﬁeanVtsady@feﬁtlonﬁh@na@géﬁlt@n thg irgneworktab this embodimeRt ¢ er m

"het er oal kyny ih@$n/éafsh, NRE Qi eBLRRS ikiAbifs 3RKE | dsC aathkpp¥litcerRiive one or
nore car bon atoms are replaced by an oxygen, nitrogen or sul phur atom

15The t er m " fregiens ko) reaebelgag t%@aie@@teé@rea@y krawn i the ag! loyd eadicylaer ei n

one or nore %ﬁffb%@f?néiﬁot% c@ﬁﬁoﬂﬁ‘d@ é\’ctﬁg pFBéeﬁf‘mQérYt%‘ﬁrbaanetéd?ﬁ’&ﬁ'ed){}vutﬁltﬂ&hur
atom he term "het eroal kenyl ene" as used herein refers to an

al kenyl eRé \Mffé'roé’iw @APYPdsior e carbon atons are replaced by an oxygen,
ni trogen or SUlrmHHosf%Jreor@/er%Q-lf%sEr?ﬁtége (ret)&hRBHdTY RYER RS, b@SndtSRtledabel N
refers to an al kynyl ene
azidothymidine (AZT), and lamivudine (3TC),
- nucleotide reverse transcriptase inhibitors such as, but not limited to,
tenofovir (R-PMPA),
30 - non-nucleoside reverse transcriptase inhibitors such as, but not limited to,
nevirapine, efavirenz, etravirine and lersivirine,
- protease inhibitors such as, but not limited to, nelfinavir, saquinavir, ritonavir,
atazanavir, darunavir and amprenavir,

- fusion inhibitors such as enfuvirtide,



wherein one or nore carbon atons are replaced by an oxygen, nitrogen or

sul phur atom The term"aryl" as used herein neans an aromatic

hydr ocar bwo 20adi76mks of 6-20 carbon atongoderived by thepcempe@b/oodzohydr ogen
froma carbon atomof a 25 parent aromatic ring system A "parent aromatic
ring system means a nonocyclic aromatic ring systemor a bi- or tricyclic

ring systemof which at |east one ring is aromatic. Typical aryl groups

i nclude, but are not limted to 1 ring, or 2 or 3 rings fused together and

i ncludes radicals derived from benzene, naphthal ene, anthracene, biphenyl,

2,3-dihydro-1F+CGBé@Gw99nBBﬁWehBﬁmeﬂa@ﬁenv1 30is a particular exanple of an
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The term " ar yliaghkstivuise, oreXchusivell doeinyltro’usasornes esk tetated to ced$ esrsote droam
acyclic 5 al kenyl radical in which one of the hydrogen atoms bonded to a
carbon atom 1's replaced with an aryl radical. The aryl al kenyl group
conprises 6 to 20 carbon atonms, e.g. the al kenyl noiety of the arylal kenyl
group islf to 6 carbon at ons and the aryl noiety is 6 to 14 carbon atons.
The term "ar . L herein refers to an
acyclic 10 aﬂyny acI:RﬁJnﬂm! Qﬁ'ﬁé I%&ﬁ@%dr ogen atons bonded to a
car bon atom is rerpbapedemi lifveatiorarwill nseaoknesahbedThﬁtrarryéchkwaybagbmup
onprises 6 to 20 carbon atons noi ety of the aryl al kynyl

group is 1 t &MEOLINEHP ﬁ@ﬁ@vgﬁﬁnt%BOHVWF%ﬁ@¥8 is 6 to 14 carbon atomns.
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benzotriazol yl, benzi soxazolyl, oxindolyl, benzoxazolinyl, benzothienyl,

benzot hi azolyl and isatinoyl. 25The term "heteroaryl” nmeans an aronmatic
ring systwonofi/Getse 18 atons including at | east one N, @crEpr2@n/oR3aand thus

refers to aromati c heterocycles. Exanples of heteroaryl include but are not
limted to pyridyl, dihydropyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

s-triazinyl, oxazolyl, imdazolyl, thiazolyl, isoxazolyl, pyrazolyl,

i sothiazolyl, furyl, thienyl, and pyrrolyl. 30The term "non-aromatic

het er ocycl e" as used herein means a saturated or unsaturated non-aronatic
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"het eroaryl -al kynyl -" as used herein refers to an acyclic al kynyl radical

in which one of the hydrogen atons bonded to a carbon atom is replaced
with a heteroaryl radical. The heteroaryl-al kynyl group conprises 6 to 20
atons, e.g. the alkynyl noiety of the heteroaryl-al kynyl group is



151 to 6 carbon atons and the heteroaryl noiety is 5 to 14 atons. The
term "heteroaryl -heteroal kyl" or "heteroaryl -heteroal kyl -" as used herein
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bonded heterocyclic rings are bonded at position 2, 3, 4, 5, or 6 of a
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15 8 of an isoquinoline. Still nore typically, carbon bonded heterocycles
i nclude 2- pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl,
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whi ch opti ongllan Lgsleudes one or nore heteroatons, said heteroatons being
selected fromt e atons consisting of 0, S, and N' therefore refers to

het er oal kyl , rreaanhg t@rrnaTa@yq:hc\A,ﬁtk@wlc@spmbéleme referg donbr-&1dr@pen@at ons i n
t he hydrocar i tYY“é@“ R84t Paf RO LPRed: t he
begi nni ng of lgtgﬁb %?”oga on % arﬂ)ﬁa%ﬁw ﬁ@ rﬁaﬁr ocar(%on C a.'ﬁ‘ %(ragagﬁet he end
of the hydrosHe leavatihaitn 3, Ek%fﬁli?bb’sﬂcﬁf ute@@raj@nwampluca oaeonsaIPORy SP2

nmet hyl t hi o, DO¥Y [ QRO I T ardtidt gﬂ%‘l' PR CH3-
NH-,  (CHB) 2- N- i ﬂ%ctﬁ%'@z & r‘?ﬁq@ﬁ&?ﬂ%, arong ”ﬂé‘g D et eg?go gg Cas an 25
exanpl e, the Ql'erGHznoalb'@y C"‘&ﬁ%-@l"@la@ﬁém@h' [y aF He@ﬂtgﬁHzﬁRH-@dfe)s bree or
nmore heteroa [ Ky k r%ng eroat ons bei ng sel ect ed
fromthe at Otggﬂﬁlgr?gpgﬁﬁx‘ﬂe 0, S,Sm C@ﬁ?ﬁe@'ore refers to .

aryl het er oal kyl ené'hent%frﬁll n@/cmll@nyll adk ysede hefsiie retasrpiol SenoprgomatiGior e

het er oat gfys ih)qfoREHBY FHGEAT RRAhE RBN4 HN@T EBor RRMELRRoA RIS SRY
positioned at 9t he begi nni ng o %CE w‘@r oca?bon rﬁfg@n in the hf/lyocar bon
chain or at tufuabnd @8, rtrnfererwmbn‘am@inraﬂnarnametﬁaparbeﬂeaamnkw?ewblq hus

i ncl udes aryl,gx r Yof X ikidecand es are
phenyl oxy, bebgzg aon)"t:iy%r?é éﬁﬁé ¥ érr%mg & é d\l ggnbbﬁ gof C718 pWZ anong
many ot her e%aﬁ@pe@onTﬁéargal Ae iRedud sbtrt@re n@éthertealtneﬁwl@ee’tenyl (-CsHy),
"het er oal kyny, AoRIAR], B itted BndVag8lond@har Ledy5. orhenhi ch
optionally mgﬁudes neo%{}rl m’)re reT'tgyeroateWi sarlld ge?eroa?ogsq-!)sel ng
selected fromthe atons consisting of 0, S, and N'. The term nol ogy
regarding a chem cal group "wherein optionally two or nore hydrogen atons
on a carbon atom or heteroatom of said group can be 5 taken together to
forma =0 or =S" as used herein, refers to a group where two or nore
hydrogen atons on a carbon atom or heteroatom of said group are taken
together to form 0 or —S As an exarrple the term noI ogy refers to an

o, T o,y



20As used herein with respect to a substituting group, and unl ess otherw se
stated, the terns "substituted" such as in "substituted al kyl",

"substit wedoaldemwygl ", substituted al kypyl", "substitut edTaPydrb70306
"substituted heterocycle”, "substituted arylal kyl", "substituted

het erocycl e-al kyl" and the like refer to the chem cal structures defined
herein, and wherein the said hydrocarbyl, heterohydrocarbyl 25 group
and/or the said aryl or heterocycle nay be optionally substituted with one
or nore substituents (preferable 1, 2, 3, 4, 5 or 6), neaning that one or
mor e hydr ogeldoubleiendmaydegdh thenele petreismaniigurefitraced with a substituent.
Typi cal substitue Iy i ol L. cul ar
enbodi nent said sﬂﬁ§€$ﬁﬁeﬁ?§wa9gt%eﬁﬁ H? d%hgkgﬁg bqese eé%é%g ?gﬁéthe
group consi stseeqndefy, Qtiariainegeer, cyshd, rboanChgdipbs(tyalghtiwlfonyr@pyIWIthaalt kst

al koxy, al ke oal kenyl ,
cycl )(;;I kynyl , he{tgk&%?w f%@’%ﬁ%f?%%?ﬁ)k‘gno?:Lrhyﬂgtagé%é}%ﬁ@rfﬁ‘lzgrérbn Icg%%ht rocy%:ll e,
aryl al kyl 5 artrydlelbbecdryEExarwlgéo aicwiﬁybut aret mytdioyieddoabtyhyl (Het@oSyathg- al kenyl

irrxlrczi, hgf\reegfy%@%ﬁ‘l(plm% IopEs i "OhG@hyrﬁet%%ne éé% &%G‘y? (prorlﬁg@b N Erzzgé_s

-NO, - N2, =KH,C=0B). IMNZC(ricularN2e(Syifent NZE CeOn , aIkeMG(eﬁBré)Zto -MZL(S) 0Z,

PO NI, N N e NNt ) 1 o g 5 g?r%ebsrea'r%@g)zf >

-P(0) (02) 2, +e(e) &fove2, -P(0)(02)(0), - 5 P(O)(OH)2, -C(0)Z, -C(0)X,

-C(9) Z, 0) 0Z, 0)0-,.-C(S)07, -C(0)SZ,, - C.S) SZ, S) NZZ,
- C(N\D) Nzig( 0C(0) Z,%-%E(‘sff}/ "-%6%8’336%3- U 5’)‘360“’&” r-eéff( é?o%‘%@%? "each X
is i ndependelsed:qndarwaérﬁ@?nrr@ef ecdretied boe’ﬂreﬁght(ﬁydrdaarboﬁrwrilh at daecht em:brteZ is

i ndependent | het er oa er oal ,

ot of oal kyny Husuahy 6 e OOV L o s Hitatons FRER ST0RYERPEE S0 PiRD: et y,
while two Z b@ﬁ@leﬁkdn@plés rmlctuﬁegemt 4t ot Ganed @: tet@pl t-0g€Hhand igrbpyinye
nitrogen atomto which t are bondend to forma heterocycle. Al kyl(ene),
al kenyl (ene) (PraRRf ¥k l@"r‘%ﬁ‘d’ﬁe) groups may al so be simlarly substituted.

Any subsfstuent depkgpahl @éycrdam@ynr{)rs dOUREd! RefB Eretdi@NtoORe nvhlfomAtid
conmpound of this invention shall be independentl ¥ sel ected. 15Substituents
a

optional I'y an¥d@egipghdpdiaavinavingo o ¢ Heuld sRshers algwey At @s'sagt onsofite

i ndi cations, (iduafly Sub%, 'ptréa‘@r%bly' P dalnsurrfrh, (HASQE Btbbh-Saeai §p @pid N the
structure referred to), then any and all possiblé orrentatlons of the

substituent &pgd |q’ﬂdeﬁQfe'3dPt'”92e‘?fePreﬁ€@§”ﬁ'é9él st MBRPEIIAY Bf-18t PRYGYSI®nt i on

are also int %F)@'r%@ar‘b@n 2BxarfREOTHRARS, B 3ralRE Irﬁfte@%%y@l@ﬁé&kﬂﬂﬂ% 3Aghysed
herein and unless otherwi se stated, the term "solvate" includes any

t
conbi nat #8n \%M‘F'%*FPWVY”M@”PO‘} ﬁﬂPWt EY yﬂér“i’tmﬂ?'i“?/@”Q)?tht’lﬁf‘%'c}’ﬂw&t'ﬂd/r'i‘ew th a

sui tabl e inorgani ng@MeRikylcPeBas D¥EH RdrEH)eRh réfeORN SatdRhateBEancht¢Br as but
not limted to al cohols, kétones, esters, ethers, nitriles and the |ike.

25The compoufH3I9Bt chaiehydioeatbro R PoirdBIcprbonctema@oronaasiniay Gioe an
i nsol ubl e Ak O ; BaBon B d) CanchvinY Mo HBRGVERINP AN ke RERA R O BY ihe

depending on the nature of the groups of the conpounds, for exanp
conpounds wi feMPEHGENC AdRgeraions &rm the ﬁa'ﬁ'ﬁ’d)rré‘ﬁ%éﬁﬁte”éﬁ“bﬁﬂ ?ﬁPr%%?fa?r ations.

The conpogndgafint TaiRQné n%r&bl ARylgherRmalsanaddd, Hut bRendt liRRbERN My
prophylaxis of viral infections, nore partrcularly retroviral |nfect|ons

in particul at-Gil2v i h2eRtPYlon&6CHeRn) usl SPree o CHeTRChbnpounftsult the

invention angtH %@ezd@}mh@q—]eaﬁ(edefr ned herein: - the conpound(s) may be
adm nistered to the aninmal or mammal (including a human) to be treated by

any means wel | kndtA 1§ EHenyepe” as yseddiesgin wach elertg pyanghed or straight
subcut aneousIcMamler@arb%ﬁ%ar&éryof 3-N8 CaHBH MHRbhY (b I AERINRAUF | Ors or Cog

intra-arterially, "parenterally by catheterrzatron the therapeutically
ef fectivel anﬁﬁ?ﬁonﬁtor’f‘ﬁé""ﬁ‘r@6%3&10%1%“%{“3[“?]@/ t POy 1efpEsplrationt or t he
treatment of ndiefl a icBfRALdaRIER, lSPZ ke BIBHoARd afd RBYin ShovRleRf RidRARDl Y 1S
aretroviral replication inhibi anount of the fornmul ae as defi ned

herein and c&PPEEDEPHEIRY B BRAYAL OWAY RYERSEN atoms Brasthe S88ikeP” BO bet ween
1pg/ ml and 1QefHt ¥hrboRRidrRNS] d Yarght shkrgn/ M . The present invention
further relates to a nethod for preventing or treating a viral infections
in a subject or patient by adm nistering to the patient in need 10 thereof
a therapeutically effective anount of the conmpounds of the present
invention. The therapeutically effective anount of the conmpound(s),
especially for the treatnent of viral infections in humans and ot her

manmal s, preferably is a retroviral replication inhibiting anount. The

sui tabl e dosage is usually in the range of 0.001 ng to 60 ng, optionally
0.01 ng to 10 ny, optionally O0.1ng to 1 ng per



15 day per kg bodywei ght for humans. Dependi ng upon the pathol ogic
condition to be treated and the patient's condition, the said effective
amount mayohke1dizgisded i nto several sub-pfits per day or pomgErb@oadizuai st er ed
at nore than one day intervals. As is conventional in the art, the

eval uation of a synergistic effect in a 20 drug conbi nati on may be nade by
anal yzing the quantification of the interactions between individual drugs,
usi ng the nedi an effect principle described by Chou et al. in Adv. Enzyne
Reg. (1984) 22:27. Briefly, this principle states that interactions
(synergi sm addit iThetsrm ‘atityagene'sas) usedthaeein eagibreferig$ anched ajsiaight i ed
usi ng the conpi: I i Cherej natter r I - fd ne t he

25f ol | owi ng gﬁ%g?pgﬁgah@gqé%$aégﬁ%?yé%&PPéﬁ%ﬁgUE%?%Eﬁgdkwgﬁé%ﬁzg&ﬁx?s t he
dose of the fcRrbon atems)eniieaitl¢astionpe sie Gratalty Utp dsdfesaing) ¢flungatugation, or i n
conbi nati on w e ) ti-wal i d ) jchis
needed to prggﬁggxg ﬁ?@%ﬁ&ﬂP?@C%fqﬁﬁg*%ﬁ?u¥P§J§?h ngﬁgg%é§VI§@u6mﬁ%Le
syner gi st fc 3I0otersadefivedviey the emaxgbf ttd bydsegerc etomiependhagansoar ®o < 1, Cl
=1, or C >d%@m&ﬁ§§ﬁﬁhiﬁﬁﬁ¥of Q@ﬁﬂﬁﬁﬁkc activity of the pharmaceuti cal
conpositions or co ineg preparations of this invention against viral

i nffection may al sdhbdemmeauitérpalipt @s dsaednersin mefarsstoodn eekeliorlkybwberedst s such
as, but not | g i I ; i ri bed by
2 on et al . o0 g EarobiRion 0 AR I qu T HIRGRY P UapHLERSR | OF
Anti m crob. Agent dhehtermt heterogikengli)ass uged fierein Igferuided rap BQBUC falikeny!

cal cul at ifpg - i i nhihit cgonc i i ; referred
as FIO. l%ewgﬁgelﬁ %ﬁ?i %fﬁoﬁ %gfbﬁgegtgﬁ]gr%s%@%%gﬁ?gﬁt g&%{}gﬁ.fé@e&s i ned
conpounds (esglPhurRtan. + FICy) is equal to 1.0, the conbination is said to
be additive; whentil 45,0 ; ' [ LS { ned as
subsynergi stic, ar-{t]&v&?zn ﬁ%w?%“fy@%gr%?ﬂg% %@g%l#?ﬁ%?ﬁ%%gwbg% ?Igﬁﬁ@/
defined as 1@heteierogieser morangerponhatomsnanguiepiiced ibydex dxygeretniksegen100 and
2.0, the congh@ﬁhgggm[s defined as subantagoni stic and, when it is higher
than 2.0, the conbination is defined as antagoni stic. Thi s

princi pl éSmay be dpplterat “hatergalkpate nag Hearl beret fefers datanaaikylene whewinugs of
the inventio r i [ INRERl L invention
W th 150 her oa¢ opERrReTBIR RS A0 ritladqe AR GBED mfdetr e Wb BT
thus rel ates to aTphateracdetarealkerytemposist isad deregoridferfedd @nepleatiensn havi ng

synergi stic gfrat 98 ek Johakiohy fﬁr%tri ,qltd';(:', L NOhitr&ddNEF: A
20(a) a conbi nfgﬁoﬁongf&{tm %r%apr?grgégf rg't e 8@%6%@%£90f Eée ’prlergdeér?t 5
i nvention, aasdlpiw)atemti onal |y one or nore pharnaceutical excipients or

phar macegf)i cal ly Qﬂﬁet@l?rﬁblh%te‘?@aﬁwn lefie” Q" usldTHELAN¢ORRs té%‘ﬁaéﬁgﬁyl e ..
aé 1 nfection

sequential use in the treatnment ‘or prevention of a retrovirid
250r wherein one or more carbon atoms are replaced by an oxygen, nitrogen or

sulphur atom.
The term "aryl" as used herein means an aromatic hydrocarbon radical of
6-20 carbon atoms derived by the removal of hydrogen from a carbon atom of a
25 parent aromatic ring system. A “parent aromatic ring system” means a
monocyclic aromatic ring system or a bi- or tricyclic ring system of which at least
one ring is aromatic. Typical aryl groups include, but are not limited to 1 ring, or 2
or 3 rings fused together and includes radicals derived from benzene,
naphthalene, anthracene, biphenyl, 2,3-dihydro-1H-indene, and the like. Phenyl
30 is a particular example of an aryl group.
The term "arylalkyl" or “arylalkyl-“ as used herein refers to an acyclic alkyl
radical in which one of the hydrogen atoms bonded to a carbon atom, typically a
terminal or sp3 carbon atom, is replaced with an aryl radical. Typical arylalkyl

groups include, but are not limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-



B) (c) one or nore antiviral agents, and (d) at |east one of the
conpounds of the present invention, and (e) optionally one or nore
phar macewvoeal1/@swspi ent s or phar maceut peal | y 30accept alplce/Brasmioersse f or

si mul t aneous, separate or sequential use in the treatnment or prevention of
a retroviridae infection. The agents that may be used in conbination
with the conpounds of the present invention include, but are not limted
to, those useful as H'V protease inhibitors, H 'V reverse transcriptase

i nhi bitors, non-nucleoside H V reverse transcriptase inhibitors, HV

i nt egrase i nHiinaphtyInGaRg, 2-naphihylethyl, arl theflikei dre Bl gwup composerer

i nhi bitors of; ;H t erturb
H V capsid m?lt?lzyec%?i%r%/?tgﬁgo‘?b%%;é{ky‘c@p‘eews%@[géIwﬁgﬁﬂtcﬁr%)ggﬁ g%i%érrg%rﬁ ng 5
host pr ot ei ngtaresyand e andmajéty & 6 foelAd ¢arben atemsr i mmune evasi on (such as but
not limted to PS ' JSe 4 AL, ds that
inhibit the HV vﬁﬁ‘ééer %gﬂglﬁﬂﬂ@o#msg (I:lﬁ%m sm co%ﬁhggﬁﬁtgf é’@gwt he

t r eat ment 5 of ah@mdergdlvalrluy\éﬂph on@idbe dydiggen atongsbensed-tp @f eacboryatom, énd

others as dem%&ﬁg‘k@m %%QBHP%B%KIH%F%O% %%pﬁ%et@%QO' Qb tors

t hat may be use At ioon Wit h e Cco present 1nvention
i ncl ude, but aianes, et the Were/dirrto@ty ofthe Apdalkenypgrennid T Jo 6 CaPoT 38ATs and

CGP- 61755, nnz i I vir, ritonavir, saquinavir
(invirase), | op.rggﬁ‘é'rg%$@1%arb§ﬁa%%ﬂ§w r, palinavir, GS-3333, KN 1-413,
KNI - 272, LG 71350 Thete'engakymts arsaryEkyeps, asiset11gs refers tp?caeemycliqu
178392 14 2 4

179392, W4 QR3Ry AR S b ad g e e BT T
(Lexiva), bemréa@ﬁuwntfoﬁarﬁrwerad@al VidE] wlglkdmdcgr@mdomnrlsm ©30284GBHorR- 944,

A 148, b6 38T 1o SRABENPHER) oo SRy qPte B o Frandls™ A5,

LP- 130, RS- 34 argEmoigty,is Bitc194aos atoyhs. 19038, A- 77003, BMS- 182193

BMS- 186318, SM 30 Q i 2185
BS, DG 17, PPL- 1035&% égp'étésoagg ZOQ %’%Phte%%a% 3330%9%%3}%]:9 %Aa and
CGP- 534375 Chaisoesis rads@ﬂ in whigh pnﬁpbihtectwérqgfen etpmns-pandedie psartonzaieor i pt ase
enzynme 25 i i t pr esent
invention i ngﬁﬁﬂ?%%ﬁmgﬁggﬁg 3%‘%#158n trg?s %%%%&?Itﬁgﬁtpwgﬁoﬁl n-lg%( FTO) ,
GS- 840 (adef @wlhie)teroakmhgrg@n pRMpris@e6dei2P carheinedans,, e. dehe heterralky! maiaty

zal ci t abi ne, i V.
di sopr oxi | fufntar%a ﬁbt@% o@)gwg IglSI?’IZJ[}O ?5%%%@@&32 i ne?w‘ FnB qugcg BrL{I vir,
reverset (DP@aavpmatonw V-210 (FLG, beta-L- 30 Fd4C (ACH 126443,

el vuci t abpne), L 340,

st anpi di ge d4FXh%}i& Pé%{tgtidt%ﬁ(ﬁg E)F)Laégﬁgai%rzolaﬁéﬁﬁf Oa%”%/u ﬁééél{]lr%)rg , and
f osal vudi ne ﬂ¢ @oketleroalkenyl rad@@hﬁbuﬁw orefofl theydhydogen ripras dtodded npisoi t or s
of the HV r e, C ion
W th the comoud AP he ’egﬁééim'ﬁ?%‘égﬁ&y? e AT e
to, efavi renzomHBS\eSOW tonavi eatppmeatotigpi &1 itire fQﬂW&Q(D&)' NPty 19f5 the
etravirine, r 678248,
GW 695634, é'?néé 'rogfke %DE)‘:’E’V%??A%%(P%N%’; 8 %Sﬁg?edgwﬁnd{%r’??eto%o 442)
DPC- 963, 2M vnw@n aBINR 355 BS, VRX- 5 840773 | ersivirine (UK-453061),

00, 2" 1 CYfb iGmPY) b dRgRy IEF 1 hokRRIGR S St emailb U

03062238. npoun usef ul s that may be used in

conbi nat i on m ahetelwll@@wb@dﬁal infwhidheonerad Srenhydregasatoon bpﬂ@ﬂdﬁé@ cappen are not

limted to, and

AW 575140 10° revpﬁ%gg%ﬂé%gv 4 d'QaA'Kﬂg%%fJ eéoélg?{%@ é'lorugﬁo mp\?%%)%ﬁpsm D),

| NCB- 9471, | @@Ba&mmomﬂ' BRY- ZQQhQWMWBW)mOIGN%tWIO&ter@ kyay! Q,f@w?)@uhds

usef ul - asy O BfHoR di s aldte Iy 156 b 141c4iBBPLRARISL On W th the compound

of the present invention inc , but “are not |mte

(N-{(1S)-343- | sopﬁb@WrnB'h@ach@ |s ysed herein means a saturated unsaturated or
 A-triazol e-drapldicexnqy 8y ﬁambéﬁ%% tgmél.ﬁa&a.ﬁg Yok higakt RAEMNN OP/SORYIR.- 4. 4- 15

di f 1 uor ocycl oﬁexanecar boxam

1- endo- { 8- ( mjergcy(cgt@yy]ra;}ﬁdﬁdyelegoqrngroups Heterocycle as used herein includes

1 uor opheny| el Briieihs No| it WA ncleidjods Bloba f Padlcle! ot rahyd

ro-1H m dazo -c]py ridin e-5-carb oxylate , an

N-{(1S)-343-endo- (5-1sobutyryl-2-

met hyl -4,5,6, 7-tetrahydro- 1Hi m dazo[ 4, 5-c] pyri di n-1-y1)-8-azabicycl o[ 3. 2.1

]oct-8- y1]-1-(3-fluorophenyl)propyl }acetam de). 20Conpounds useful as

inhibitors of H'V integrase enzyne that nay be used in conbination with the

conmpound of the present invention include, but are not limted to,

raltegravir, elvi tegr aV| r (GS- 9137 JTK- 303) GSK— 364735, MK-2048,

R A = N\ N N N A PN PNA NN A NN A NN A NN A — e A O ~NA A



25 conpounds disclosed in WD 03047564, conpounds di sclosed in WO 03049690,
5- hydr oxypyri m di ne- 4- car boxam de derivatives disclosed in WO 03035076, and
L- 000810840.2011/076765 Fusi on i nhibitors foy the treatnent pofi/Bebddotohesbe may be
used in conbination with the conpound of the present invention include, but
are not limted to 30 enfuvirtide (T-20), T-1249, AMD 3100, sifuvirtide,
FB- 006M TRI-1144, PRO 2000 and fused tricyclic conpounds disclosed in JP
2003171381. Maturation inhibitors for the treatnent of H V that may
be used in conmbination with the conpound of the present invention include,
but are not ILeaiA édrinciplesesfiModeain HetrtogclieEbemistry” (W.A. Benjemin, NNeav Yerlig

combi nat | ons 1685 bRCHEARCHERE0f, 414/ & hatndey -t SR8fskD of pRRIAGICN v th

t he conpound o esent venti'on I'ntlude, but are n

conbivir, at thmmpunm i isetigs, oft Monegtaphsk dd@tnr Wilend 3gns, dlem York, 1950 to CXCR4
inhibitors f t t rp@bl_(?gson W th
t he corrpound%‘?swﬁe%dr es d;ﬁét? \{oﬂ.{/rré% y%n{h?ﬁgrﬁ%’e%b%?%gggrf % t

AMD- 070. C.W. Eand yBarivén.bFt ofontpeehenhiwet Hetgronyalic dthertisiryt’ hdiergayorne used
in corrblnatl t e e [ on,i gc ut are
not limted ?c?)eé@ P#%élél a‘i@ %g ftfrzlrﬂl‘%rﬁl tsg{cs g§0)t %\g%{?&?gatq rr‘n&*%t ‘Dg@gﬂ?e t hat
may be used iembedimsintat then texﬁnu h meaas c pypdyinddibydroyieyrigyle s éattahydrepyridybn

i ncl ude, but t e 4 %9’3 G6PD
and NADH- oxi éﬁé@mﬁ trLéiH 1, rraﬂydrﬁl}{%tp‘fﬁggﬁng%lﬁﬂg? ?(ﬁl%ﬂ?drothl hen Ied i
conbi nat i on irenylt h&llwhpdwm@wd)f myiezqtylesémdazquenta‘traaolvlncIbad@furﬁmzl are 15
not limfy n r G n r

i nhi bi tors o? t atﬁylramdt?gl ulsngg%rq@c%%l I’tjl %Eq%\n@hy?hgei%ﬁﬂcd%orw of the
present i nvemne@dlnvlnémm'domt pyradidingk 2mymotl@uwt @yrr%yubefeafwzpfuramm 542,

i bal i zumab ( , conpoun in JP nmpounds
useful in thguﬁregg@r%or{ta%g' mnageﬂgtﬁ%@ﬁiﬁktl on frztg%{%[ﬂa?% égy%'ﬁ er than
H V that may tefehydeduinplinybnbi nat tetrahydreiRoguirolioginpound defahyseoguinadiaylt
invention in o] it BaY- Y }

penci cl ovi r, %Héﬂ/géo@kiﬁtg@ﬁ QI %zdér{ﬂ ‘ﬂ'ga?n‘}l cl goﬁ%\gl:ﬂlr“édlg%/'ﬂ?rre%iiéggl ? as i Mmune
gl obin, d§t o@éﬁézmylonim@ahr@nwl owranyk afgeibenenfinenylf ostremesyl, s santhenyll si s

T e LB AT T SRR NIRRT
VGX- 410, KD- IplizinWe- GSBIoNGY T 369009, 221 -nbesho- 025rlnyBAY4HmumD%nyllva-01o

(i pilinumab), 0 f l _
( PF- 00868554, @Z}% 3?“%@?'%’&{ as |%%o E'%’it%?@qﬂ be‘r'Q'Hﬁleaﬁ'ged in 30
conbi nat i on \Eﬁltd@z@lwe comporlvid Bfcattpdnylr epframenthnidiant i earidimd) Lmaslmlfdmyl are not

limted b 51 I n AS- rop

acemannan %E%@ﬁg%rgﬁ%u %Dhe@éBH?SQ bﬁé@ﬁmﬁgﬂqurllter%g%zgﬂg grg'ra]‘!ﬁ ())((Q;é{“él

nacrophage cmmhsowanwhmhmmwlflaud@phdlmb zmdaaﬂimyiepgﬂa@@lmwiyh P@Z0¥nous,

| MREG- 1, i I t hi ma eron,

met hi oni ne- eﬁ@eﬁm Imjﬁ/lﬁ-l’ld §°h§r"21 tIJ e} @?@@g?lonb%sr?@#ﬁ?at ?ﬁégiaggg Ior,

r emune, CD4beﬂ@émﬂ@lyihantbeQ@SW@Whunaﬂn@d; i rangpxazolityl.al fogn2othisk®F106528,

soluble T4 y , ecrosis factor (TNF), tucaresol, reconbi nant

human i nt erf@%gﬁﬂﬁg%%ﬂ anﬁgﬂﬁﬁ?ygrfer on alfa n-3. S5Anti-infectives that may

be used 2h conbi ndhedermwiheieropey!’ doegysuar agimatiering exdern daf dvienid @tpnisncl ude,

but are not i4hr | g

trimethopri m|dcon‘i®d?{ %Q%ﬁ%mwﬁm?@gﬂ%nﬁemu%gﬁ%a %bl gr{ﬁmqﬁynd rry0| n wth

pri maqui ne, [FE8Mples, ofohﬁnemaryl |@¢Ip@¢ iUt mrwopé«mﬂsm tai psicyt; i dibusicenyrdyl,

splrany0|n a 2 i te o] , |oqui ne,
eron] nan Rk, PRI ﬂ’fm""%' 3 e R T i

negest r ol acM@@Mt@%@ﬁﬁﬁéﬁ igrely Bl thienyleard pyrealyli t i on.

Anti funggps that mt{}ﬁh %ﬁ%rarﬂatmére d@%s 35%5% ﬁqgu a?'@QtuPéfte& BP

present 1nvention Inc but are not Tinmte , ani ungi n
caspof ungi n, uDgatQ@ged mmer@ﬁ@&@lrl@g systeac@nateol eatorst ineloding et @aSTm)rlfa'Nungl n,
15posaconazo|da vori conazol e. Q her conpounds that may be used

i n conbi nation vvlt "the conpound of the present i nvention include, but are

not limted to, a&'éﬁﬁﬁﬁarhet%fﬁgmlﬁrélk&‘i" oL iefergcychralizyl-" aE\EsepITEEoB, refers
BVE- 2344751lgc%)aﬂ-géy%llc‘éhkgﬂjaéﬂaaﬁHWh%heq ctﬁmerr‘m %dé'eptl sb%&%%ﬁ:ﬂdr@

hyperi cin, ucavir vapren, peptl T oct



20sequence, trisodi um phosphonof ormate, probucol, and RBC- CD4. In
addition, the conpound of the present invention may be used in conbination
wi th antiwpnrolidersati ve agents for the pgeatnent of conectriEppsosushe as
Kaposi's sarcoma. Such agents include, but are not limted to, inhibitors
of nmetallo-matrix proteases, A-007, bevaci zumab, BMsS-275291, hal of ugi none,
25i nterl eukin-12, rituximab, paclitaxel, porfinmer sodium rebimstat, and
COL- 3. According to a particul ar enbodi nent of the invention, the
conpounds of the invention nmay be enployed in conbination wth other
t her apeuti c atpamt typicelly ehlerminelapinspd carbopr afony |iaxeglaedd mithrahieteapcyle
i nfections, 2 phef 1.V [a\V) i here : t he use
of a conposiF%%%ﬂbgﬁﬁ§%@ﬁ%%f#%bbg%ngyggéﬁa&éﬁguiEﬁ%gﬁﬂg@rﬁghgﬁgéfﬁﬁaulae
herein, and (leregyslecaikyingreupr eempridesah teZByatemisnRridhitie ekyamoiatplobdieal |y
active agent s . I t { SYF | Sstic
ef fect agai nZ]te legocfyi@%geff l%%l ?@85 ig‘ gﬁ?%pdgﬁ@caaﬁgrgla@ﬁéﬁéﬁ%@%@é?gglw@%n”éﬁ :&!on in a
mamal , for ilAstemee in the formof a conbined preparation for
si mul t aneous, sep t o i 8e, i« ir i ful such
as of HV. %k/grtgmgerr]l%rsg):é?@% lat e.g)l"i %\r/eﬁ?tgilc?rcl%eélagegg t%‘ntu %%e@%%}/pnounds of
formul ae (A) refes)to ap@cyclickenyEadicaFn vveh enthefdherbydregerhatomstbandedip usef ul
as agents havyi i i Vi i arl ! ) Vity) or
25 di'agnost & aanch, ol RokfhceB i ah KeleRRybladhiBis g Belotbefle Ayt Ll et
i nventi on magréw gosyrisee b del 20 atamns erinditl alkenyliswietnohiva -heteseeypletalkenylise, a
non- di agr@st i l-ug { J < Qr l%%%n elated to
cells rerlrgt eg??%%ggﬁggﬁlgﬁln%#ﬁgébe{d f)h][é HSeE?rFWclﬁéng%@ Ig(r%tto\?rm"ll al’'so recogni ze
t hat the conpounddheftetthéhateracuslentkyoy!” wayheigiosyclealkyayly afi fses bearein
pr ot onati on , I =T ) ; thl [ r
i ronment . R B TS Sy ap RN ALY of % Dpab TAoRS Sndb ¥R
conpounds i naogdrhopatenbfis gemaced Wit sshetewcyeleotradiaali dhe detareeycleralkyiyl | be
under st ood t t : yghyr. &y ithd YRUARF oY h¥%oh bV
i nvention is@ﬁ%wf?ﬁﬁﬁFE%%tg gﬁﬁﬁggﬁf'cd%gr§8€ofﬁﬁégf%§ gggggkgﬁgﬁgwand al
prot onat éd f grewp isfl ta SrcABODGHBE AT theretéraeyairmdienos B I14witarhs.n t he scope
of Lhe invention. no torm -HAErcAIEhoRAMMACE oAb LiAAEBIRAL S Bbde " as
used herein neans the therapeutically active non-toxic salt”forns which the
conpounds of hewimigfere themetatoalikd radical in whichome of ther yfdsegen atpras bongeslinds  of
this inventign ophi tny S8 | t AR NS | Qiit
especial ly pﬁgﬁﬁgﬁgﬂ??égfl@ﬁgggg%tg@ﬁtiggqﬁgﬁgﬁgﬁ?c sdlgseggﬁﬁginpﬁb, for
exanpl e, Nat helerecylekradiagh 2Hhediiempeae-hgattallyhbrosprapriaes Gde 0hasesder i ved
by combi ngti oty Mo ABRIEKA Alofer? B i iSEIIAReldsMy| aRlld il talel BfpsAr th
metal ions or “ammoni um and quaternary amno Ions wWth ah acid anion noiety,
typical ly a efampsyd the hetdrecyciermaoigtyripdimds atsims he i nventi on may bear
mul tiple positiverL {Be9ak. I R IrN&t Helid 12 et IkéRvISosgPounds
of the invention na% Ee eb%%g¥§§g£?$?$%‘gﬁ n@%ativé&ﬁﬁﬁyegggogﬁéte count er
ions are typiuged hgretii refess éala hpteromkanyhtadios] i vénel) one PKIOF dyiiogeneideds by
whi ch the compRunsoase-aBb@l et LY RikRkdCRIR! & hlRc)de! MdRa) Ditle are not
limted to ammoni um sodium potaSS|u%_I|t rum halides, acetate,
trifl uor dacethatesocyglecheteraalemil graupespmmiisee 6to 20tateins.| e pethagtarealicrny! t hat
the identity of I.at [y d QNG t Lid ure of
the inventi orrﬁBc '%%23”? ﬁ%th@ﬁﬂﬁv%ﬁ?rggﬁéﬁgﬁ%é alsssgé@? hceaﬂ?:%ﬁn%:é)dlﬁén(? ﬁ%
associ at i on Weteroeyale rgigly i9d te bdiatosrs.i on. Mreover, as the conpounds can
exist in a variet foo i fo C i ' i Shd ot

g tefth Mol cbMelBoalk | B ARABE dSneBIRAIRA. { &

enconpass not onl orns o npounds ‘that are 1'n association wth
count er i ons uged pereirdiefers 4 a dipterealkyny| wdicebinnwhictheme aftae hydrogan ataseci at i on
Wi th cougher Qi % r%o@%ﬁmé_sreﬁl%cﬁ(f Wbﬁe?ﬁ&%}de%gocal. ﬁ’ﬁ%ﬂéte Lig-
typically are prepare y reacting the netal hydroxide wth a conpound of

t hi s inventi datergaligmyl aroup Fomprises 6sial 20xatomp.chy dhe hpieegalityasll meiebyifshenay ar e
salts cont ai pj o d es
precipitatedm%?%%#?%éméagg$ﬂﬂ?éﬁb%ﬁﬁgqn%rgqgﬂphﬁﬁgﬁgikPégbéa |??§ﬁaof t he
sui t abl e net aoiety ifpdintt atpisaddi tion, salts may be formed fromacid

addi tion of cert airfoqeqARicterBR-LRA AN cforBAlyHEINIO RAN iEBHGERrs tyPi cal ly
am nes, or to acidic groups. Exanples of such appropriate acids iInclude,
for instance, inorganic acids such as hydrohal ogen acids, e.g. hydrochloric
or hydrobromc acid, sulfuric acid, nitric acid, phosphoric 10 acid and the
| i ke; or organic acids such as, for exanple, acetic, propanoic,

hydr oxyaceti c, 2-hydroxypropanoi c, 2-oxopropanoic, lactic, pyruvic, oxalic
(i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic,
fumaric, malic, tartaric, citric, nethanesul fonic, ethanesulfonic,

o - . a . o o o I Y L - o



30 netal (for exanple, sodium, an alkaline earth (for exanple, magnesiun),
ammoni um and NX4+ (wherein X is Crat alkyl). Physiologically acceptable

sal ts of w0 2bpdirewen at om or an am no gp@up i ncl ude sal PsTEHP200YAINE
carboxylic acids such as acetic, benzoic, lactic, fumaric, tartaric,

mal eic, malonic, malic, isethionic, |actobionic and succinic acids; organic
sul foni c acids, such as nethanesul fonic, ethanesul fonic, benzenesul fonic
and p-tol uenesul fonic acids; and inorganic acids, such as hydrochloric,

sul furic, phosphoric and sulfam c acids. Physiologically acceptable salts
of a conpouna@ne@sieligi alkpigadichlyidvgish greoipthe mytipgen rlemabensieddd asedrdorconpound

i n conbi nati i Lt & i - - in X
typically i s%librﬁé\fﬁet%@?ﬂlgrslaﬂebﬁgé&er%?g39;!)?@%? 3‘? rgpl%e;at\ﬁ]g]dib%%garrgﬁ%@wmmver,
salts of aci d& ernie e anhetetvant-alkiogrophys iZapyoidylonéthyleae cBpa hbtleroamdy al so
find use, for I i rg. £ i )
physi ol ogi cala{k??(%gégtoggﬂséé{%F%%ﬁ%g{ﬂ?ilef%st@% %ﬂg{?’l %‘g@ﬁagrtﬁ%P&fﬁgt%r%gﬁy{/ed from
a physi ol ogi g&dupyis dde € gativheaters andthewpieroaryt moigiyt inidriotIA@tam®pe of t he

present 100nvent qfle term_neidiSatieARer 6 PnaBfhalags, Ot Derege i od. the

term "enantioner” neans each I ndividdal optic act ormof a conpound
of the i nventéfers, tolzadchgficaatkenyt iadighl ipurtiichyonsy ofdherhydroaen atomsxapeded (s

goterm ned by BELOOGRr! RABIHel Wil en Hddiodly) Mdicdf2Phe Hikrs 'r%%lkéﬂyl | east

90% of one enantl oner an nost er enanti o

pref erably agreuwaeammees &rid 20mtempr @fethalslkenyt mbietsef thgdreteroaryl-alkeniye t er m
"I soners'ipas i aa{ﬂoﬁp j | i i ncl udi ng
tautomaril((): arglJ ﬂ%?gggﬁgﬁa %%h%?%mt%hng@B@r%g}%gg%m#ormJI ae herein
may possess, but nbe tmclhatdrer]yigdieinyl” on Meigrelykalkyrypi aabised harkie refersict ur es
Shoun et el b EPSTRYbI/aRIY (B VFWHRIEEAS oPnd FRABARC SR Birea 1B 20

conpounds, but the“corres Ing alternative confi tions are
cont enpl at ed carbonedtom, isneplased i anheterogtyhrasdtical.t e beterpapddalkgedigierit i on of

conpounds de%Bh?ﬁsés*@to@'d(étHﬁE, é’.E.a rﬂe'ag@f;?ﬁ%&%tg oﬂh%rﬁ’eﬁ%gﬁrwgﬂﬂr%%iogﬁ?@ | c

forms, said m xtures contal ning rastereoners a si nce
t he conpdéindd tof deshamateres hed dienhaierpatyhmeiedt is|Setadl ajeres.chi ral center) of

the basic nol ecul EﬁleSfeFMCtHéﬁtﬁoa@Fh&?ro‘éﬁgIl' &S “AdiGrosyBREBRIAATI-C ! Ysqir e or

enriched conpounds. Mre particualarly, Stereogenic’centers may have either
the R or S- dersin tpieratte armeterpalkyhigdicdl lirewhish @se oh{henkygeogsintdtens dpgdecpr
trans-config ti t tvoi ) nk |l [Wol y have
a chiral cen:&?% %ég?%%gnotm’t gpltyﬂg/ %a%@ﬁg%u%&s%rﬁﬁgﬁc%r{%@éﬁﬁ V\ﬁllegﬁ do
not al so exhiheterodEaradigeal-sbree heternarddetarddlied dreupeerapdkesal Ito 28] @ens, may

exi st as,pwo

S obet Ph e T RRIER rerf o RO AR By UG ] YL €
atoms and the heteroaryl moiety is 5 to 14 atoms.

The term "heteroaryl-heteroalkenyl" or “heteroaryl-heteroalkenyl-“ as used
herein refers to a heteroalkenyl radical in which one of the hydrogen atoms
bonded to a carbon atom, is replaced with an heteroaryl radical. The heteroaryl-

25  heteroalkenyl group comprises 6 to 20 atoms, e.g. the heteroalkenyl moiety of the
heteroaryl-heteroalkenyl group is 1 to 6 carbon atoms and the heteroaryl moiety
is 5 to 14 atoms.

The term "heteroaryl-heteroalkynyl" or “heteroaryl-heteroalkynyl-“ as used
herein refers to a heteroalkynyl radical in which one of the hydrogen atoms

30  bonded to a carbon atom, is replaced with a heteroaryl radical. The heteroaryl-
heteroalkynyl group comprises 6 to 20 atoms, e.g. the heteroalkynyl moiety of the
heteroaryl-heteroalkynyl group is 1 to 6 carbon atoms and the heteroaryl moiety
is 5 to 14 atoms.

The term “non-aromatic heterocycle-alkyl" or “non-aromatic heterocycle-



R5R2a .. \ N R6<1 YNR40 When the 4-substituent is not
symmetrical about the plane of the bond at the 4-position, atropisonerism
may al so wDi288/076Ts5S | S because the aropmtic ring of thecdaroishirdsuent and
t he pyridine/pyrimdine portion of the fused bicyclic ring 5 1ie nore or
| ess orthogonal to one another and rotation about the bond at the 4-
position of the 2,3,4-substituted bicyclic conpounds of the present
invention may be restricted. Such conpounds nay therefore exist as four
stereoi soners (i.e. diastereoisoners). For exanple: - Pure isoneric
forms of thealdl-dagomedurisinareéerdelpi aredcydici dytwedicsluiswaishi end ¢f thee of
ot her enanti I r ul ar
Structur e, | nBeRer Siors B RTE caoa Dol pe ARt 563, ARVl
pure" rel at egtann sorgptagad svithai meN-arostadie disiteronyatd catbcs@ie§be dfon@trometust about
80% (i .e. %R0 ndohe ossi bl e
i soners), pre% era |'§?"Oaz§ P E%Ob%&gg%%?dgg%?%@éi?l §’II/']Q}aét”%{leastyglt /oan nost
pr ef er abl § atardreztict hadgwcycidrelkylegiosp ieriatet § catdoniping andribe nencramatic
diastereonehbﬁg&%Mpr&gwI§§gyhgagﬁ1 understood in a simlar way, having
regard to the enantionerrc excess respectively the diastereoneric excess,
of the m xture inThaestermon. "non- -aromatic ISdgracyae-aifed” stasr edgiosciemsti¢ s
acconpl i shedy, i r tiomer
of a conpoundQ%¥&%ﬁ%q@%€gﬂf%%ﬁg%%ﬁage &ge%ggggg%mggﬁspgﬁ%Pg%nﬁ\Qﬁgg of its
opposi ng enalwng eirdhe bydragemtal@w sangledde o earhen piom. d¢ refilecedevioAemonusi ng
optical l ypac £ ( e t %gg? nds, "
(1062 by'E oLoraler SPHARBREIRRRR, ¢ T cRabrione hieRoy B G R
Chr omat ogr ., COMBriges)6 M%@mﬁ esetbaraéhehl#rm@etyl@meem@ ammatieh)teracgclean be
acconpl i shed g t I i oni c,
dlastereonerlg¥ggquaﬁkt |raFH%gﬁ%%%ﬁ%ggéﬂ%E%é%é?i?%%ﬁﬂ%&égﬂmgyﬁgna
crystalllzatﬁdﬁ16@k5ﬂ%er nethods (2) formation of diastereoneric conpounds
with chiral derivahbzi pomreagentdmatier éal%ﬂoerblé)glkgﬁ@ di st LAUIENStic and
conversion to the pure enantioners, or hanti rs can be separated
di r ect | y land&etesonyclgraliomnti 23 osrd hesaitierefare tharl acyqlic adﬁyastltr@ﬂ@@mr\ﬁ/mcfsm ts
can be 10 for Hs%ftﬂé(e hg@%fgé%td?ﬁs BORYd BB bF‘tf%'n'é{ Ufs rheg Fﬁ s gpnsuch as
bruci ne, quinine, strychni ne, a- é ylanlne
(anphet am ne)aroraam: tH@terp%@lmr@W%{syTM%mpn@rmtﬁo@ﬁtegoqyé ralkygyhreninc
functionalit H t Y& LCihaG I r&ofhat R le-
dlastereoner¥cw@a tggﬁﬁy %gﬂ%ngg %“%nggggggt gﬁgﬁ%racﬁPd%a eroeyee
crystal li zat ipsyngrgrowmiscl ©Hy mor@gm@nd Ihérnosléi}jaﬁﬂatl(? betetsicydls mdiety dpt i cal
i somers 6f a@H8q4gmﬂp§unds addition of chiral carboxylic or sulfonic
aci ds, such as canphorsul fonic acid, tartaric acid, mandelic acid, or
lactic acid can rabel e frenmeomelic oheterrsydedstase@lyter pt Swntasomatic

Al ternativel Yletep ok riy?éjroélﬁ% ef§1ﬁ’se%ulj?(§r5 %Fer% % Qerlertﬁﬁgl‘(%ergdi@iyin%i&?ac'[ ed

w th one enanti o corrpoun orma stereoneric pair
(Eliel, E a@de\mf@hyd@ge(nlajgmny bRodsst Er @ gatheniatarnytypifaltr g smimnatongisinds,

John W ey & 3¥3f:atdSs re ngs fi ﬁ}l%é[%?ﬁ?é?%l fqﬁc«%ﬁ)&‘d%ﬁ ﬁ@t@{&?dgormd by

reacting asymetric conpou I omerica ﬁ Ure ChiTa

deri vat i 2p ng heteagrt groupuesmersesehihyd alembyvesi theshetewalkyhewidly oédisar at i on
of the di astgfpe R ik {? 1t d gal ly
enri ched xant %e%g&ﬁ%cﬁegﬁwﬁE% %Erg? n%ﬂr?% Igptﬂlaé%;a Jr Bﬁ)ﬁ%’?éy O?t%oioves
maki ng chi r alaresatisr Betergytle aiely irshiohlA ateriser or Nbsher ester,

amet hoxy-a- (trifl gggopethyhd B ica | m dvir 619 Chem
47:4165), of the ra%egﬁc nbétgre a EQ%ﬁ§?§%ﬂ% é W %épgé%fﬁ%T§¥§ t he
presence of ﬁlﬁ@ﬂ@%leaherterpalkmwéﬂa@ @ﬁ%ﬂsh@ﬁ@o"r@éﬁrrg toa agﬂe@a&ieaylt @dicehit s can
be separ ghed ang 6r§e0$ﬁh§%s/9a6389%[8?1‘1s b?rib%drtS‘éeéa'?SorPQt%ﬁ? |§E—:rp%5%fha£h

foll owing 30 netho for ration of atropisoneric na | -i soqul nolines
(Hoye, T., \A@owqraqtmﬁetem@le rmqltCﬁbde(espon-arcrra@@nh@tefﬁcx@amétmal*sewyl
asymmet [i ¢ eupnll firiSel 6 15 9P AIRILY P UOBEIRAN ARy PIrBGoR L
stationary p% Swrte ﬁlral ségy}onary pﬁgies a ?or exarrp'l?‘l

pol ysacchari @é?roqyﬁleﬁmmrpelbew ateund il bde Qrarkaly|abees @@ﬂutvgtnmégomatlc
CbnnerC|aIthg&96 Rl & |§§%&?E§&hﬁ? based chiral stationary phases are
Chiral Cel TM EReTesyeesfiae8 OF, 0G @ and OK, and Chiral pakTM AD,
AS, OP(+) and OT(+) Approprlate el uents or nobile phases for use in

conmbi nation wth said pol ysaccharide chiral stationary phases are hexane
and the like, nodified with an al cohol such as ethanol, isopropanol and 5
the like. ("Chiral Liquid Chronatography" (1989) W J. Lough, Ed. Chapman
and Hall, New York; Ckanpto, (1990) "Optical resolution of dihydropyridine
enantloners by ngh perfornance I|qU|d chronatography u5|ng
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Abstracts nonencl ature and include reference to the position of the
substituents on a ring noiety. The absol ute stereochem cal configuration of
t he conpowodsiiafefesr mul a (1) may easil y3be detern ned bycrmrs@oshkishé ed in
the art while using well-known nethods such as, for exanple, X-ray
diffraction. 15The compounds of the invention may be formulated with
conventional carriers and excipients, which will be selected in accordance
with standard practice. Tablets will contain excipients, glidants, fillers,
bi nders and the |ike. Aqueous fornulations are prepared in sterile form
and when i nt ended Ther tefel i"ven- 9r0ltryati©t heteradyale-heterpalsyi'niost meniasemgiiher al | y

wll be isot t I t h as
those set forple sy ERTHBRl R 28 o AAOR oterc 10 # BRABLRVCRIRABHE) 2
i ncl ude ascomich ens df thadydrdgen aé@ms drhdethtosa cethonaatpmgisagelaced sibra as
EDTA, carboh uc 2

hydr oxyal Kyl Yrr]gb %{r/ cell urlﬁbg%écgcg‘%(tééadrl{%c zﬁgd%%%#&ﬁél{(?ﬁc?@ﬁt;rseéer%%%qyl Y,

t er m " phab nageaupi eoanriges 6 de go atsines, ear: thechetergglkyryd thadsy ofideeaion- arrerants;c any
material or R r for in
order to fac?#ﬁ%@ggme\é\érgglkwl ‘g%%go?q%rasg%%aﬁaaﬁ%ﬁ%d tﬁﬁ rgncgcl%@gﬁ% be
treated, for het%tvca/nbémm?ty@ dsoll4ptems. di spersing or diffusing the said
conposi ti on, and/ f5 t g p

W thout 1 npai 11 ng Yt MALEF Splrb R Satdon BRIGEReickdcpHRERNGs, ke BRTE AE
carrier may Ipesitosdl3.dh Ororb bl ypyrdiBo pO@iﬂOfa3g‘h§ @hP oha pyEdazinen pegiligir essed
to form ggliguids drﬁeofarﬁ})ﬁnﬁd?ﬁ@%%ﬁ HQS3C§ o?%'o?alﬂ?/Ya’éﬂé gsrﬁcﬂﬁz%uut gply be
used as concentrates I 'si ons u i ons ranul’at es usts, sprays,

aer osol s, su§p§rﬁst®ﬁ!Ts tetehyeraduren, thiopsanss, pyrratﬂ @ttctrarp@lmmr@leorpogbomar S.

Sui t abl e phar, r i r

Sul abl o PhaUTBES e eebgsBR! S0t Y4 ipiRoRdl 4. BhaRRMSRL |
art, and thempgrazglener jsefiazelg, apsities 2rarct ploan earidinei posiiionestd, on 4wftafl n t he
present i nvenbfhe EBS¥oW1BY3,3, 00! NGk 4R Aflflidihy BFpoURh S, USk1d AdoRgENt S,
di spersi ng agents, t1CK ers, hesrves I'sifying agent's, solvents,

coat i ngsl>anti of e 'é@qlamOlléJﬁdSEﬂl Bore fyl@h?gl:by cagant @omdﬁdme@ramleé ip¢ledR; sorbic
acid, chloro 10k) 0 12g ( hkori de)
and the | kewi';?ﬂ’;v? fpa e aaghay SHRRe SHiRaaR, 43RS
practice, i.®yridazin, &@yr@ﬁanﬂd&wnm@mm @rrlrrd@nyioﬁ pyrimiginy|, Sepyrandny!l, danmage
to mam"rals %}gr it t S n may be
prepared in a% lng%gh%‘er&ﬁ ?ﬁﬁwm?t adn@gé.%ﬁ;‘;l 2Hﬁ|a96| Ieﬁd;{ghdszewppn&x?ng,

coat i ng and/ diazplylny M@ytqrﬁ@xamplwcltroggm @Qh@fﬂi Beteragyglicoingssare popded at

mul ti-steps r t ke
appropri gtﬁe Btbﬁg&gthgranadédnﬁ%ga?%cﬁ @gmg% gg[adng%ﬁ%?dgaggﬁ ’)Pn@@ al so be
prepared by ihigegeiesimifderelidiner 2iimidezelie. r&ﬁlmrti!@nﬁlmea ezl pyiezaling he form
of m cr 0SPNeLGs BaHAl 4 ¥ dAMhB pheAUARC Her@ind DAt idRidd. AMindi38RI Y f Or
the 15 manuf cture ¥ncroca l'es f r contro e " or sustaine reI ease of
the active i mgsiten &mof 8 isoindole, or aqlnrdahnee pesitiorad of acarvieolingeandsposiiosd known
as_emul gent gf a&Hlzsbld BF o-cafhdifio USifdnbit (fEaIRNABBES BbAGA ndigiBAged [ ons of
the present invention are nonionic, cati anionic nmate

havi ng gééd ermrrdﬂ f1yamrgiyldr1s€r¥@|t%iyhg1mrr9ryﬂl drimiggzelyhg 1pymselvt.i e8d Suit abl e
ani oni c surf? anl i ncl ude both wat er-sol ubl e soaps and wat er-sol ubl e

synt hetic su ctive agents. Suitable soaps are al kaline or

al kal i ne-earth ”E"A@' us%@'ﬂéernm%ﬁéésté{héﬁnﬁ statdas tid thed “arBRRi Wisal ts of
hi gher fatty acids (010-0 &?’%{?'klt’lgﬂt e sodi um or potassiumsalts of oleic

or stearic adk®Y or 2% at y  RRIPRCYSISY esa”inF'Sr nSWFIRAIKYIBYR coconut
o:c | olr tall omraﬁnr@rd I aryfrimttrhret laAd suétfemz:yaamgla i refdr L6 esupettuenits ﬁmheﬁah%rum salts
of polya ci ds at nd s ona

benzi n adlol aiEsiela eoee ity SBRPRRIC Pl BrEkuPad ool BERNRL RS o

sul phat es ar sudsaatiéfinedrerdir), Bor attashedtdarl oweoratcam kah rsnlmr@mm throeghal

salts, unsubsti I a t th an
al kyl or acy % élr’] egqrﬁgg\gm%}?%nﬁog I%teg’ car oh{hg%%r@%bbw b%p%gl sodi um
or cal cium séh"@etBYl thigrretsul Wﬁ@W'@XYadiedZ)d@XYdd@l@é@ﬂt@@ﬁrﬁhbﬁ”‘c t%ﬁ:r'lﬁe ofhey

m xture of fahig RAFE6E wil bbphadresket MRyl RdcatiHsRhd bRbkyl, aci ds,

al kaline or alkaline-earth netal salts of sulphuric or sul phonic aci d
esters (such as sodium | auryl sul phate) and sul phonic acids of fatty

al cohol / et hyl ene oxi de adducts. Suitable sul phonated benzi m dazol e
derivatives preferably contain 8 to 22 carbon atons. Exanpl es of

al kyl aryl sul phonates are the sodium calcium or al coholam ne salts of
dodecyl benzene sul phoni ¢ acid or dibutyl-napht hal enesul phonic acid or a
napht haI ene- sul phonr c acr d/ f or mal dehyde condensatr on pr oduct Al so suitable

o " D N 1 .



30Suitabl e cationic surfactants include quaternary amoni um salts,

particul arly halides, having 4 hydrocarbon radicals optionally substituted
wi t h hal owopbhamybiessubsti t ut ed phenyl og2hydroxy; for i pstrare@oqguesbver nary
amoni um salts containing as N-substituent at |east one 08022 al kyl radical
(e.g. cetyl, lauryl, palmtyl, nyristyl, leyl and the like) and, as further
substituents, unsubstituted or hal ogenated | ower al kyl, benzyl and/or

hydr oxy- 1 ower al kyl radicals. A nore detail ed description of
surface active agents suitable for this purpose may be found for instance

in "MCutcheon's R%tt‘?sfeaermrémasﬁﬂ Lﬁﬂé&ssbthéﬁxhs?e étateﬁnwlerm( NQoEé'rb' ﬂn%Qﬁé’g

Crop., Ridgewood, New Jersey , "Tensi dTaschenbucw |, (Hanser
Verl ag, VienR&y a@%i?'e%{ﬁﬁlfr@@ﬁE?@F%ﬁB&”@ﬂP'ﬁ“QﬁOfé'éu'P'I"%&@n‘f*’%o””@c(:ﬁ@n'i’r@éﬂ'”e
Publ i shi ng CQBmahewmmﬁg¢) 1981). Conpounds of the invention and

t hei hysi ol ogi t abl | t h ft f dt
s the auti ve. | ngn BBl GATES Dy LT R A M e CHO%0 VRSN ROV B opr i at o

to the condi ibherort mohe hbfee@étads saiutraebér@afdmﬂ esing Nediatied@rofl #e atdd al ,
nasal , topical %IHC| qggg ocC ar bu caI %blin ual ), vagi nal and

par ent er al ( °REY! %}mgréi c’ﬂ‘td e%%%se EEFPQ %rﬁl 92 SPHR EnhQilfsOr more

[ gt rader mal , camohaétbméadreaaﬁaeéd guraal bxyg@henllﬂbgérel’of edlphouta@nofand thus

a ﬁlnIStratIO W t or ex condi tion reci pl ent.
e ot ot IR, el A b B gt GBS RSB e Rroeer By o one.
;t i sI prefer &bie@oéll%npr esiroblR@EM alétdgdiaikél‘ﬁrﬁeuﬁétér@blkf/m][Yubﬁdldﬁ@i‘éroal'ﬂlﬁ

ormul ati ot 0 teri nar an unma use t he res t

i nventi on co a?@ge%@&P%gst off&c! QPE&YWGredlgﬂF“E%% abo@@”E$§8?¥Hed,
toget her vmltllhewﬂ@ahrgalkmpL awqméraam@wgamﬁj I mrwwd er@b&bhﬁ C aietdredrylatkeaylef or eII
and optiona ot he t her apeutic ients. The carf ier ptimally
TR L S S O e 8 01 N KM RS

i ngredi ents obtdrdw@ylbmyigl atierarghsterdalkyoyd) ehdingootdetsO Tt teraCittiirefdte
t hereof. The fornul ati ons |ncI§d thoz%1 %yltabeﬁ for ora nasal

G Mk El

|
topi cal (i noCAAPHIEHERRENg QN o, Bl X 2 SR ARk domar adl ng
subcut angsus alkenyloRYTUS 8kYRYioxy| NtdllaN-©rglk@end, Nt BRGSO bIkylend,r abh@ladxyand

epidural) 25 admni a 0 | ations conveni ently be
oresent et | n bEROPHoIEORERH Gy Mactor e KRV, oo SRt hods
wel | known i I@xérhﬁlearﬂheOfterphMGSQEyCYalkﬁUQ\Vhldl‘Etdmdﬁallynﬁﬂldlld%st e s oepmofe
bringing int ssqci ation the active |n redi the carrie i ch
conadi 10 o' SrBTORS, wtncBGelil? Soing B9PaRY FOM Ho alhred GriHihs BEORa! ot ons
are prepar ed aby Nirthérefone yefarsdoinetdromkyg) iyedring@hragkyl Which3dmpaseoona@br on t he
active i redlen uid carriers finely divided solid carriers or
ot h S andd! patere meléealaws e BRAGHARSy Rhaiy BitrbeS e REE e il S me of
the present Ipbv&dﬂﬁdd)a"t tisalbégimhieg bbthe Giyalocathah ehaih| iatthe® Rydrayarben ﬁﬁmeﬂt ed as
ot Siesor i medt o oo Rar SRS St BB EoRBarol Al oe:
sol uti onI or mammm&:tmw pro@@xﬁqoagwscm quzl SCHg, lr(mg @qugm:lrsz Jl Otrgd d; ﬁr
as an oil-in t ul n wat er -1 n- ol Ul mul si on. The
active ingr eﬁr’% fé ﬂa|(§5| )g]@% '\Z"sl 2e(§"2a’sa'30rt’)%lnl?§y oéheerq? JFs gRES ARkt e, A
tabl et may b@xﬂfg_ﬁl@ lthe mmmo&sﬁl ngl@kyg@ﬁd dihitd, op‘tt@hawl&icluydewdnb eneoy 5 nore
accessory 1 ngr |l ents. se ta | et repare ressing In
e Tobl e naBReOnRdn BT RIS Rl sl Pt S e Selacte S i S Le
powder or gr atmnhesonsmmhg @ﬂf@l ISy and X\Edhemefok%wf@*sndarylhdtetbalkylamé rgeagmg o

ace active or | ed tabl ets

di | uent, preserv syr. rsi agen Vb

mmy be. e B9 SO Ehe Ritict” S nentinHE BeRGHRIPS ToiHe, RET AR e
corrpounfl 10br<ma|st &mﬁﬁbawl this l@étceilola&:frﬁs |rr||eq/Ubd shsltioaed . aéThe Begiinirigs ofm)ed |
opti ona oat or _scor an ornmul gt e S rovi de sl ow
oF ! contr ot eviirubba thary it e Biler o Srardal & Al € B htibiberhnsof
the eye or oftchain. exylaeredalkylael@suseinglude® atyhoxg@ndrytditaxy, aiytalkgNmH atd ons ar e
optionally applied as a topical ointnent or cream tainj ng t tive
PPor e ent ( < THe BRGRE sBaliBRs e rBpPURR e8G9 P8 L O S oottt uel ng
active ingrediHnt @8)-NHICH, angagbeianmgeother 184amnsles2 0¥he nsa'arn@r eammst Soof 0. 1%
w w such as Q. @6 0. 7% W w, _etc refera 2 to nd nost

b of arabl y 0 RS AIBtNIL, OREoTuRHERS: GG A, e nieeT TPHN AT o

i ngredients may be enployed with either a paraffinic or a water-m scible

oi ntment base. Alternatively, the active ingredients may be fornulated in a

cream 20 with an oil-in-water cream base. |f desired, the aqueous phase of
the cream base may include, for exanple, at |east 30% w w of a pol yhydric
al cohol, i.e. an al cohol having two or nore hydroxyl groups such as

propyl ene egcoI butane 1 3 dIO| nannltol sorbltol glycerol and

B r\l—ﬂnr\r\\ o M Y —— M T



10 nyristate, decyl oleate, isopropyl palmtate, butyl stearate,

2-ethyl hexyl palmtate or a blend of branched chain esters known as
Crodanol wWéRBommyetse used, the | ast threg3bei ng preferresdcesress/o7Bhese nmay
be used al one or in conbination depending on the properties required.
Alternatively, high nelting point |ipids such as white soft paraffin and/or
liquid paraffin or other mneral oils can be used. 15 Fornul ations
suitable for topical adm nistration to the eye also include eye drops
wherein the active ingredient is dissolved or suspended in a suitable
carrier, espeefeapd o amichqpsiondlygotivdastonear mare hatereatems rgicliktersatonThe

active ingre teql | I i C Frmul ations in a
concentrati O%’e@ sg!egtet%ng%@% A&%{fvg%t&}gge}%solrﬁﬁg’g (ég 10% particul arly about
1.5% w w. For mul affherisrmzgologyregainieg faoehanypdl caipuradwiereist orfionally we che mout h
oct e | 0zengss (8FRh o dhea ASkioeabhobeRL Bt A SolAYRLE LA
usual | y sucrose a cacla or tragacanth; pastilles co e act|ve

i ngredi end i rhak@n togriner th farmsa 30 —§s agdbert herelantefeysye aigreup wirere e ose and
acaci a; and P i |l e
liquid carrier. 2@@% ﬁﬁﬁatlo%gé%%gbéﬂgmgfggﬁﬁfﬁﬁgﬁfg%%ﬂ%dr &ﬁ%qu&%gented
as a supposi tegejhanite Hormn s @raBSeAb@@eempdmtbe rigfnfiaglogyk eaigrs do car @ékybut t er
or a salicyl ghg euFBFx’Eﬂaﬂ& WRSr bt %Oitorﬂé%ﬁla @ém&rr'ét%ﬁ{frlﬁé?&o% ein the
carrier is a so Id I'nclude a coars aving a particle size tor

exanpl e in t loéspidraiieyl 2an g BREN tﬂget’nenéo fdrmca 6 ag= §”aﬁmqllmee amengsothar a range
bet ween a 30 S m c

m crons, ¥§5 %?@?QQs”bﬁ&Q?é)gﬁkchcr%Qggﬁln?b Cgé)éﬁﬁ t H nﬁgﬂiln ﬁﬁich
snuff i s také@ts)-Cél-UQ)-CabiGHarnhal ati on t hrough the nasal passage from a
contai ner of the pgud S o) i ons
wherein the carrier |§6g9ﬁgmxpég ?é#&g%ﬁWﬁPgt a?ﬁ%l%th?@%?@éaﬁb gﬂ% nasa
spray or as mhatesdatememsaid hﬁeuaaaen%bﬁje@aeleeﬁd gomythe glams enmtsising Phe. Bcti ve

i ngredi ent |_atyi t

pr epar ed accoﬁgwﬁémPow@%ﬁ@EAﬁ?gﬁg oégﬁg&g ﬁ%éf%F%@P %mps ot her
t her apeutldc Agtaneaiomms said|gERURERS @Jﬁakebtoeeﬁ@r tovfagh @aiO auh$ rﬁa@tqomhlrcm may be
presented asyp, ﬂ\‘r;‘oséﬁf %Sdeskgt%noﬁ'éremcét%@%’ndgﬁél@despﬁstﬁgéﬁ)u QafErel'to P Y

formnul ati ons cont al tion to the active I ngr nt such carriers

as are known aikyl, t #raorg toth‘lﬁd pxarapies dpld-Qi@O-, CHs-C(OI?@TGMeI-aQFbﬁﬂ" S{Prabl e for
arent er al At u agye | eyinjection
p @ﬂ]r&r@)hﬁ% @HS-'N'FPb;tSB Scigd! %N@%e}r"éﬂz- (5’ -G efNH L€n)ni

sol uti ons whi contain an ox1 dant’s ers lostats and
sol ut es mhlcﬁ*héﬁdé%obheﬂiGHwﬂﬂhﬁﬂﬁm“WEGHenlc with the bl ood of the

| ntended,peci pi enta, ARG HAAUCOMS r %ﬁ@ﬁ%% &%ﬁf&ﬂﬁgeﬁk%' %ﬁj é@or -0 bH\F?s?e whi ch

may i nclude suspendi ng agents an I ckeni ng ag ati ons nmay
be present ed statedithie tegios esubstittedt puchoseincswhstitubed alkylf, osubsiituigsl alkeywll ed
anpoul es and Y « n - Y0 )

condi tion ream)%tlﬁgdaé] rmi’y %{ﬁosﬁﬁ%ﬁ%{%n %Pﬁgftﬁgégt%téﬁ%gyﬁqé nglgs(lt:lg%%ier for
exanpl e wat e@nflakyl], njselstitywed | hdterpexileralkyly and dre tike uster ©xt e@itébus

i njection solg si N o] ers,
o anul o and °§ Suaeoafled MR RO bR PIFRASSLLIC RIS HIRARYIED, o
unit dosdge REuRAEYerGhe saidearylhudwieronuc miam dezondansly sibséuied vaith ent t dai | y
sub- dose, as qr »a p i i f, of
an active i n%p dﬁé %uﬂ@tﬁﬁ(&]té %&JQFQ?Q% ul 3 geauﬁ(@?@t @%gmfn%atﬁétl ﬁ%agﬂﬁ?f\%n to

t he i ngredi emydrogenm tat@rms are eagerindensadentyotaplacee Wit gusieastivnst. ofypidal s

| nvention M, bARlHCIRAAB! bARERL GRRYEH LABH o ShrdifardiripdiibfiG£oar d to
t he type of formulation in question, exanp e those suita or oral
adnmi ni st r at i GHbstiYenth@reideind mﬂ@pﬁrﬁ@er@igesml@ted from thmwmmes'etfngt Rk

i nventi ogpca S 0 d &he hay;

fornulat?ons%g% tglﬁﬂﬁs ) &g%ﬁlggﬁgﬂ [edhEQmK eaggnﬂn?ggﬁgﬁﬁéun swof t he

i nvention (" @Mﬂylewqua@wba%cl@@keﬁy atayelpslkynyl.n hetgrealkylhehgtetoalkeaylof t he

active i ngre%{f‘erpgau%ﬁa?l bg IC(PIBEerr&l,y'c%d Qk |eng|é=HEé%@| t @'kgr‘m’ h@t%?oc?Qel le of a

frequency dosin rove the'p neti'c o Xicity

gi ven invent Ia&y?dﬂ@tﬁﬁ@ﬁm@ -alkgvyt ard heférqcecle@éi@nvloerZatQ orfaZ, a-dézptsgd -$or oral
adm ni strati Qg i_QzWh\eh. dingCT. u S e cepounds  of
t he |nventlon@%aﬂz%eNe?epg%gd%gggo?g$n8§€gﬁ@%ﬁggﬁyﬂ Q?Nngﬁgods Addi ti onal
ingredients may be included in order to control the duration of action of
the active ingredient in the conposition. Control rel ease conpositions may
t hus be achi eved by sel ecting appropriate polyner carriers such as for
exanpl e pol yesters, polyanm no acids, polyvinyl pyrrolidone, ethylene-vinyl
acet ate copol yners, methyl cellul ose, carboxynethyl cellul ose, protam ne
sulfate 5 and the I|ke The rate of drug reIease and duratlon of actlon - may

o o . . - = o



25f orm of an anpoul e for intravenous injection or an aerosol. Anot her
enbodi nent of this invention relates to various precursor or "prod rug"
forns of wbeonwrrpwands of the present igyention. |t nayprog/mbesivnadshe to
formul ate t he conmpounds of the present invention in the formof a chem cal
species which itself is not significantly biologically-active, but which
when 30 delivered to the animal will undergo a chem cal reaction catal yzed
by the normal function of the body of the animal, inter alia, enzynes
present in the stomach or in blood serum said chem cal reaction having the

ef fect of relNs&SIGg-NeESpOldhd-NL, dela nbld FENZ, TECEREMNEEBE).ug" t hus
lates to t . Leh . : ) ) .
ot Lo, IpETOREChon WS S GCHBY N HAaNAEs iR v

phar maceut i cal 1'ngredi ent présent i nvention
can have any G(NZ)A, sth(PrbY.e-3(0)10% Ol aOS(0O):08; -©&dApKe -O8PROs ar e

non-limting n ru 2 1 N es se,_ 5z the
pro-drug may Sgg 2es’sair;§|(le)92|’ex—ig)s|:{(6§(r@&2’f o?@%@%’ei ?@)(gi%ial g@‘f@%ﬁg )i s cl eaved
by the acbi oP(GH(Ohhe, eftYie HHEPENC(GIZ t KOYRL get(Q)Oc uE(SEZ, F6HOeSanpl e, a

C- C coval ent N el el ﬁ%d il ( e_ s_at said
target |ocus ngg&%’mggﬁée,cﬁgmpzr%-ﬁ(ﬁg I'n'a @c():r(%t gje(r:@% n§g ggsi |y

hydr ol ysabl e QH(ERQZsRC(S)PLewhgrdaimeach ¥43 Bdependenity dbdalogen seleetetifios) may be
used. The co f . oA i ( i [y Ts) i i e

br o dr ug. can ayerart; apdERth 2R e BRRRIREE AE RechPBRIENetoBak), oo
structure, alhkigroalkeiiyhshete@aikyay!, ranylethetesoeist, opretacinasgrkwiovel Predrkge art .
For the rp f ki i d t t . i ui tabl e
prodrug"” @P‘s grzc??tz’e\gﬁlﬁgtrvg %S%@Hﬁg@%gnmﬁ% (5] gr;tts)réll ﬁr{er(bje F%&@ﬁt@ﬁé{géﬁgw )eflhsesto be

t ransf or med inArogepcatem tohwhichethapeie ikvadend detfowe of beterooxbiet Adwyl(ene)way of a
single or by el l l | ; | ntact with the
ti ssues of tﬁeméhg[éﬁgﬁiaﬁg%\!ﬂ@ﬂng@&)bg@ﬂ%%%dﬁ@mﬂ{nﬁ#ﬂf%eﬂsgyg@dr ug has been
admi ni stered, andAWtsvbatituemiddesignatipgithyt, isi found dni ware thanapnesige dnraesponse,
and achi evin i ; - i ’ More specifically
the term"pr %8&93”'{'&%@9%?@3%@ %%ﬂfbterle?@tégg% Saeinecltler(ljétcti ve or si &ni ficantly
| ess actilye deri v&ubstuaits apiiawiv ardderi@tatets witle or véfbentdndy. fReaardess
structural fafguha iddidatiohd] iF%yéUb‘iﬁ—‘trugﬁte% SRR 042 0n RODYERA Gn the

transformation wthin the bo In order to release the R macol ogi cal | y
active form éfruethee retameddntl theranyand@iinoshiblesirigatations efdhe sebsiiteanterd s nade
to Rautio J. 8t g@dg. ("Prodrugs: design and clinical applications” Nature
Revi ews Drug Discovery, 2008, doi: 10.1038/ nrd2468). 25The compounds of the
invention can be Refgrancas herpinetoucrinmpuads &f itess inyentidre atec alsorietgodedis wel |
known t 026h0§§c§rjﬁbé§seé%l\}a@e§ Qﬁs&ﬁtcon?dohﬂ@t;&heﬂ%ééfﬁér%ﬂeé@rGrh@ssoétﬂg s for

preparing sai d conpounds and exenplified furth . ocesses descri bed
further are G6Hitgd Heammasobrtamineylesmnybsontinatioanshict eayeentormed byrd t t he

scope of the dBﬁ\?a?ﬁQtofiJHM‘%H\t/érfﬁtBHe\ﬁ&g?%uﬁQHBq SnifsolVat g%g.sﬁ%tr%ﬂgg)" gntion

can be prepared according to | ow ng general proc res I cted
hereunder: \WRaNF1 $9l09187 6566 RETHUEPTY 107187 0R0BIcSlidi ntetanes, Bsighwnethars, al | R,

R2a, R2b, R3if#ds 4nd the like. R and LG are as
described for the conpounds of the present invention and its enbodinents
and fornmédfae. The copmgendaof dre diventige apiianelhy Be Penctovaielyab dror mul a

'l (commer ci gldo¥,pRVRLIR SYURER! 46 r n At
skilled in theéoarb'%‘) \?\}rt %ngn&%s %{'ﬂét er %}%}?%%%I%pﬁgg%rgﬁﬂgl ?%ﬁgr giél’.]pr is an
est er prot ecthengptaiecuphg grogps oitbe kgmpowndsy for gkamplagomprends with pendsnksence

of an apol ar L GREH M iaffini gond Ol uene, xylene and the |ike)
at a terrperatafyr?é%%sfesllﬁng @%%{Og)bcgat (Ijrfli%%%é?&p?%%}i des the desired

i nternmedi ates of flGenedraPQUIds Tofethieningemindi ateesmployar efof Hae itatvent ed i n

| nt er medigl ey 9B RalinfeiHORALTBRIK AN Qirbietlibld, Gl phifictie art or
as 15 set forth in the exanples below, an erein LGIis a leavi nghgroup
only sel ect edllY ifastivas odan uaingyangt eragnoref canposine@ af tredsvestion @nehef hey, by
procedures KpoWwlideoad iis; ééfin!?rleth inthe art or as set forth in the exanples
bel ow, provides corrpoun(r:]s of tformula VI. Coupling of internmediates VI with
a suitabl e Rt pihecemperndis) meydeddniyskrasihie the aniel skmanwdali(incluligeat or as
set forth in examphfstPBL Opeatdd My OUhHGRARMRRINGBWAT inf Bk i ¥l loraiyi ch can
be converted inm{fﬁerﬁdes?r ed acorrpc\{un s of formula I ug]i ng stérll arocrjé{w’
hydr ol ysi s conditi ons.



Al ternatively, conpounds of general fornula | can al so be prepared as

out | i ned heERs2 bel ow. WD 2011/ 07676557PCT/ EP2010 2:
5Schene 2W62§1p' 5R2a R2b, R4, 7 35 /P%%%O/%%ﬁﬁd LG

are as descri bed for t he conpounds of the present invention and its
enbodi nents and fornul ae. Condensation of a 3-am nopyrazol e of
general fornmula Il (commercially avail able or synthesized by procedures
known to the skilled in the art) with an 10 internediate of forrmula VIII
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quantlfled using the combination index (hereinafter referred as Cl) defined by the

25  following equation:

E 1c ED2C
cr, =0 20
* T ED" " ED?

wherein ED,is the dose of the first or respectively second drug used alone (1a,

2a), or in combination with the second or respectively first drug (1c, 2c), which is

needed to produce a given effect. The said first and second drug have synergistic

30 or additive or antagonistic effects depending upon CI < 1, Cl = 1, or ClI > 1,
respectively.

Synergistic activity of the pharmaceutical compositions or combined
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Part A represents the preparation o onpounds (1 nter iates and fi nal
conpounds) wiir epdionglyr tonB e sterehazharmacewicaly iexeibieatst iovi phargacedtisablonpounds
of 5the inventi eP{ggfglc%”qérs,Structur es of exanpl e conpounds of the

invention and theit respective codes. 10 R6
for simultaneous, separate or sequential use in the treatment or prevention of a

retroviridae infection
25 or

B)

(c) one or more antiviral agents, and

(d) at least one of the compounds of the present invention, and

(e) optionally one or more pharmaceutical excipients or pharmaceutically
30 acceptable carriers,

for simultaneous, separate or sequential use in the treatment or prevention of a

retroviridae infection.

The agents that may be used in combination with the compounds of the

present invention include, but are not limited to, those useful as HIV protease
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inhibitors, HIV reverse transcriptase inhibitors, non-nucleoside HIV reverse
transcriptase inhibitors, HIV integrase inhibitors, CCR5 inhibitors, HIV fusion
inhibitors or other inhibitors of HIV entry, maturation inhibitors, agents that act to
perturb HIV capsid multimerisation or viral core stability, compounds targeting

5 host proteins required for viral replication or immune evasion (such as but not
limited to PSIP1), compounds useful as immunomodulators, compounds that
inhibit the HIV virus by an unknown mechanism, compounds useful for the
treatment of herpes viruses, compounds useful as anti-infectives, and others as
described below.

10 Compounds useful as HIV protease inhibitors that may be used in
combination with the compound of the present invention include, but are not
limited to, 141 W94 (amprenavir), CGP-73547, CGP-61755, DMP-450
(mozenavir), nelfinavir, ritonavir, saquinavir (invirase), lopinavir, TMC-126,
atazanavir, palinavir, GS-3333, KN 1-413, KNI-272, LG-71350, CGP-61755, PD

15 173606, PD 177298, PD 178390, PD 178392, U-140690, ABT-378, DMP-450,
AG-1776, MK-944, VX-478, indinavir, tipranavir, TMC-114 (darunavir), DPC-681,
DPC-684, fosamprenavir calcium (Lexiva), benzenesulfonamide derivatives
disclosed in WO 03053435, R-944, Ro-03-34649, VX-385 (brecanavir), GS-
224338, OPT-TL3, PL-100, SM-309515, AG-148, DG-35-VIll, DMP-850, GW-

20  5950X, KNI-1039, L-756423, LB-71262, LP-130, RS-344, SE-063, UIC-94-003,
Vb-19038, A-77003, BMS-182193, BMS-186318, SM-309515, JE-2147, GS-
9005, telinavir (SC-52151), BILA-2185 BS, DG-17, PPL-100, A-80987, GS-8374,
DMP-323, U-103017, CGP-57813, and CGP-53437.

Compounds useful as inhibitors of the HIV reverse transcriptase enzyme

25 that may be used in combination with the compound of the present invention
include, but are not limited to, abacavir, emtricitabine (FTC), GS-840 (adefovir),
lamivudine, adefovir dipivoxil, beta-fluoro-ddA, zalcitabine, didanosine, stavudine,
zidovudine, tenofovir, tenofovir disoproxil fumarate, amdoxovir, SPD-754
(apricitabine), SPD-756, racivir, reverset (DPC-817), MIV-210 (FLG), beta-L-

30 Fd4C (ACH-126443, elvucitabine), MIV-310 (alovudine, FLT), dOTC, DAPD,
entecavir, GS-7340, stampidine, D-d4FC (dexelvucitabine), phospahzide,
fozivudine tidoxil, and fosalvudine tidoxil.

Compounds useful as non-nucleoside inhibitors of the HIV reverse

transcriptase enzyme that may be used in combination with the compound of the
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present invention include, but are not limited to, efavirenz, HBY-097, nevirapine,
dapivirine (TMC-120), TMC-125, etravirine, delavirdine, DPC-083, DPC-961,
TMC-120, capravirine, GW-678248, GW-695634, calanolide, rilpivirine (TMC-
278), loviride, emivirine (MKC-442), DPC-963, MIV-150, BILR 355 BS, VRX-
840773, lersivirine (UK-453061), RDEA80G, and tricyclic pyrimidinone derivatives
as disclosed in WO 03062238.

Compounds useful as CCRS5 inhibitors that may be used in combination
with the compound of the present invention include, but are not limited to, TAK-
779, SC-351125, SCH-D, UK-427857 (maraviroc), PRO-140, and GW-873140
(aplaviroc, Ono-4128, AK-602), SCH-417690 (viciviroc, SCH-D), INCB-9471,
INCB-15050, TBR-220 (TAK-220), CCR5 mADbOO4. Other compounds useful as
CCRS5 inhibitors that may be used in combination with the compound of the
present invention include, but are not limited to, (N-{(1S)-3-[3-isopropyl-5-methyl-
4H-1,2,4-triazole-4-yl]-exo-8-azabicyclo[3.2.1]oct-8-yl}-1-phenylpropyl}-4,4-
difluorocyclohexanecarboxamide), methyl 1-endo-{8-[(3S)-3-(acetylamino)-3-(3-
fluorophenyl)propyl]-8-azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridine-5-carboxylate, and  N-{(1S)-3-[3-endo-(5-Isobutyryl-2-
methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-
yl]-1-(3-fluorophenyl)propyl}acetamide).

Compounds useful as inhibitors of HIV integrase enzyme that may be
used in combination with the compound of the present invention include, but are
not limited to, raltegravir, elvitegravir (GS-9137, JTK-303), GSK-364735, MK-
2048, BMS-707035, S-1360 (GW-810781), L-870810, L-870812, AR-177, BA-
011, 1,5-naphthyridine-3-carboxamide derivatives disclosed in WO 03062204,
compounds disclosed in WO 03047564, compounds disclosed in WO 03049690,
5-hydroxypyrimidine-4-carboxamide derivatives disclosed in WO 03035076, and
L-000810810.

Fusion inhibitors for the treatment of HIV that may be used in combination
with the compound of the present invention include, but are not limited to
enfuvirtide (T-20), T-1249, AMD-3100, sifuvirtide, FB-006M, TRI-1144, PRO-
2000 and fused tricyclic compounds disclosed in JP 2003171381.

Maturation inhibitors for the treatment of HIV that may be used in
combination with the compound of the present invention include, but are not

limited to bevirimat and vivecon.
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HIV fixed drug combinations for the treatment of HIV that may be used in
combination with the compound of the present invention include, but are not
limited to, combivir, atripla, trizivir, truvada, kaletra and epzicom.

CXCR4 inhibitors for the treatment of HIV that may be used in

5  combination with the compound of the present invention include, but are not
limited to, AMD-070.

Entry inhibitors for the treatment of HIV that may be used in combination
with the compound of the present invention include, but are not limited to, SP-
01A.

10 Gp 120 inhibitors for the treatment of HIV that may be used in
combination with the compound of the present invention include, but are not
limited to, BMS-488043 and BMS-378806.

G6PD and NADH-oxidase inhibitors for the treatment of HIV that may be
used in combination with the compound of the present invention include, but are

15 not limited to, immunitin.

Other compounds that are useful inhibitors of HIV that may be used in
combination with the compound of the present invention include, but are not
limited to, Soluble CD4, PRO-542, ibalizumab (TNX-355), and compounds
disclosed in JP 2003119137.

20 Compounds useful in the treatment or management of infection from
viruses other than HIV that may be used in combination with the compound of the
present invention include, but are not limited to, acyclovir, fomivirsen, penciclovir,
HPMPC, oxetanocin G, AL-721, cidofovir, cytomegalovirus immune globin,
cytovene, fomivganciclovir, famciclovir, foscarnet sodium, Isis 2922, KNI-272,

25  valacyclovir, virazole ribavirin, valganciclovir, ME-609, PCL-016, DES6, ODN-93,
ODN-112, VGV-1, ampligen, HRG-214, cytolin, VGX-410, KD-247, AMZ-0026,
CYT-99007A-221, DEBIO-025, BAY 50-4798, MDX-010 (ipilimumab), PBS-119,
ALG-889, PA-1050040 (PA-040) and filibuvir (PF-00868554).

Compounds that act as immunomodulators and may be used in

30  combination with the compound of the present invention include, but are not
limited to, AD-439, AD-519, Alpha Interferon, AS-101, bropirimine, acemannan,
CL246,738, EL10, FP-21399, gamma interferon, granulocyte macrophage colony
stimulating factor, IL-2, immune globulin intravenous, IMREG-1, IMREG-2,

imuthiol diethyl dithio carbamate, alpha-2 interferon, methionine-enkephalin,
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MTP-PE, granulocyte colony stimulating sactor, remune, rCD4, recombinant
soluble human CD4, interferon alfa-2, SK&F106528, soluble T4 yhymopentin,
tumor necrosis factor (TNF), tucaresol, recombinant human interferon beta, and
interferon alfa n-3.

5 Anti-infectives that may be used in combination with the compound of the
present invention include, but are not limited to, atovaquone, azithromycin,
clarithromycin, trimethoprim, trovafloxacin, pyrimethamine, daunorubicin,
clindamycin with primaquine, pastill, ornidyl, eflornithine pentamidine, rifabutin,
spiramycin, intraconazole-R51211, trimetrexate, daunorubicin, chloroquine,

10 recombinant human erythropoietin, recombinant human growth hormone,
megestrol acetate, testerone, and total enteral nutrition.

Antifungals that may be used in combination with the compound of the
present invention include, but are not limited to, anidulafungin, C31G,
caspofungin, DB-289, fluconzaole, itraconazole, ketoconazole, micafungin,

15  posaconazole, and voriconazole.

Other compounds that may be used in combination with the compound of
the present invention include, but are not limited to, acemannan, ansamycin, LM
427, AR177, BMS-232623, BMS-234475, CI-1012, curdlan sulfate, dextran
sulfate, STOCRINE EL10, hypericin, lobucavir, novapren, peptide T octabpeptide

20  sequence, trisodium phosphonoformate, probucol, and RBC-CD4.

In addition, the compound of the present invention may be used in
combination with anti-proliferative agents for the treatment of conditions such as
Kaposi’'s sarcoma. Such agents include, but are not limited to, inhibitors of
metallo-matrix proteases, A-007, bevacizumab, BMS-275291, halofuginone,

25  interleukin-12, rituximab, paclitaxel, porfimer sodium, rebimastat, and COL-3.

According to a particular embodiment of the invention, the compounds of
the invention may be employed in combination with other therapeutic agents for
the treatment or prophylaxis of retroviral infections, more preferably HIV. The
invention therefore relates to the use of a composition comprising:

30  (a) one or more compounds of the formulae herein, and
(b) one or more retroviral enzyme inhibitors as biologically active agents in
respective proportions such as to provide a synergistic effect against a viral

infection, particularly a retroviral infection in a mammal, for instance in the
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form of a combined preparation for simultaneous, separate or sequential use
in viral infection therapy, such as of HIV.

More generally, the invention relates to the compounds of formulae (A),
(B), (C), (D), (E), (F} and embodiments thereof being useful as agents having

5  Dbiological activity (particularly antiviral activity) or as diagnostic agents. Any of the
uses mentioned with respect to the present invention may be restricted to a non-
medical use, a non-therapeutic use, a non-diagnostic use, or exclusively an in
vitro use, or a use related to cells remote from an animal.

Those of skill in the art will also recognize that the compounds of the

10 invention may exist in many different protonation states, depending on, among
other things, the pH of their environment. While the structural formulae provided
herein depict the compounds in only one of several possible protonation states, it
will be understood that these structures are illustrative only, and that the invention
is not limited to any particular protonation state - any and all protonated forms of

15  the compounds are intended to fall within the scope of the invention.

The term "pharmaceutically acceptable salts" as used herein means the
therapeutically active non-toxic salt forms which the compounds of formulae
herein are able to form. Therefore, the compounds of this invention optionally
comprise salts of the compounds herein, especially pharmaceutically acceptable

20  non-toxic salts containing, for example, Na*, Li*, K*, Ca** and Mg*. Such salts
may include those derived by combination of appropriate cations such as alkali
and alkaline earth metal ions or ammonium and quaternary amino ions with an
acid anion moiety, typically a carboxylic acid. The compounds of the invention
may bear multiple positive or negative charges. The net charge of the

25  compounds of the invention may be either positive or negative. Any associated
counter ions are typically dictated by the synthesis and/or isolation methods by
which the compounds are obtained. Typical counter ions include, but are not
limited to ammonium, sodium, potassium, lithium, halides, acetate,
trifluoroacetate, etc., and mixtures thereof. It will be understood that the identity of

30 any associated counter ion is not a critical feature of the invention, and that the
invention encompasses the compounds in association with any type of counter
ion. Moreover, as the compounds can exist in a variety of different forms, the
invention is intended to encompass not only forms of the compounds that are in

association with counter ions (e.g., dry salts), but also forms that are not in
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association with counter ions (e.g., aqueous or organic solutions). Metal salts
typically are prepared by reacting the metal hydroxide with a compound of this
invention. Examples of metal salts which are prepared in this way are salts
containing Li*, Na*, and K". A less soluble metal salt can be precipitated from the
5  solution of a more soluble salt by addition of the suitable metal compound. In
addition, salts may be formed from acid addition of certain organic and inorganic
acids to basic centers, typically amines, or to acidic groups. Examples of such
appropriate acids include, for instance, inorganic acids such as hydrohalogen
acids, e.g. hydrochloric or hydrobromic acid, sulfuric acid, nitric acid, phosphoric
10 acid and the like; or organic acids such as, for example, acetic, propanoic,
hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, lactic, pyruvic, oxalic (i.e.
ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic,
tartaric, citric,c methanesulfonic, ethanesulfonic, benzenesulfonic, p-
toluenesulfonic, cyclohexanesulfamic, salicylic (i.e. 2-hydroxybenzoic), p-
15 aminosalicylic and the like. Furthermore, this term also includes the solvates
which the compounds of formulae herein as well as their salts are able to form,
such as for example hydrates, alcoholates and the like. Finally, it is to be
understood that the compositions herein comprise compounds of the invention in
their unionized, as well as zwitterionic form, and combinations with stoichiometric

20  amounts of water as in hydrates.

Also included within the scope of this invention are the salts of the
parental compounds with one or more amino acids, especially the naturally-
occurring amino acids found as protein components. The amino acid typically is
one bearing a side chain with a basic or acidic group, e.g., lysine, arginine or

25 glutamic acid, or a neutral group such as glycine, serine, threonine, alanine,
isoleucine, or leucine.

The compounds of the invention also include physiologically acceptable
salts thereof. Examples of physiologically acceptable salts of the compounds of
the invention include salts derived from an appropriate base, such as an alkali

30 metal (for example, sodium), an alkaline earth (for example, magnesium),
ammonium and NX," (wherein X is C4-C4 alkyl). Physiologically acceptable salts
of an hydrogen atom or an amino group include salts of organic carboxylic acids
such as acetic, benzoic, lactic, fumaric, tartaric, maleic, malonic, malic, isethionic,

lactobionic and succinic acids; organic sulfonic acids, such as methanesulfonic,
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ethanesulfonic, benzenesulfonic and p-toluenesulfonic acids; and inorganic
acids, such as hydrochloric, sulfuric, phosphoric and sulfamic acids.
Physiologically acceptable salts of a compound containing a hydroxy group
include the anion of said compound in combination with a suitable cation such as
5 Na' and NX;* (wherein X typically is independently selected from H or a C4-C,4
alkyl group). However, salts of acids or bases which are not physiologically
acceptable may also find use, for example, in the preparation or purification of a
physiologically acceptable compound. All salts, whether or not derived from a
physiologically acceptable acid or base, are within the scope of the present
10 invention.

As used herein and unless otherwise stated, the term “enantiomer” means
each individual optically active form of a compound of the invention, having an
optical purity or enantiomeric excess (as determined by methods standard in the
art) of at least 80% (i.e. at least 90% of one enantiomer and at most 10% of the

15  other enantiomer), preferably at least 90% and more preferably at least 98%.

The term "isomers" as used herein means all possible isomeric forms,
including tautomeric and stereochemical forms, which the compounds of
formulae herein may possess, but not including position isomers. Typically, the
structures shown herein exemplify only one tautomeric or resonance form of the

20  compounds, but the corresponding alternative configurations are contemplated
as well. Unless otherwise stated, the chemical designation of compounds
denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers (since the compounds of formulae
herein may have at least one chiral center) of the basic molecular structure, as

25 well as the stereochemically pure or enriched compounds. More particularly,
stereogenic centers may have either the R- or S-configuration, and multiple
bonds may have either cis- or trans-configuration.

The compounds of the present invention may have a chiral centre
adjacent to the carboxyl group. Thus, compounds which do not also exhibit

30 atropisomerism (described in more detail below), may exist as two sterecisomers

(i.e. enantiomers). For example:
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symmetrical 4-substituent |

When the 4-substituent is not symmetrical about the plane of the bond at
the 4-position, atropisomerism may also arise. This is because the aromatic ring
of the 4-substituent and the pyridine/pyrimidine portion of the fused bicyclic ring

5 lie more or less orthogonal to one another and rotation about the bond at the 4-
position of the 2,3,4-substituted bicyclic compounds of the present invention may
be restricted. Such compounds may therefore exist as four stereoisomers (i.e.

diastereocisomers). For example:
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Pure isomeric forms of the said compounds are defined as isomers

substantially free of other enantiomeric or diastereomeric forms of the same basic
5 molecular structure. In particular, the term "stereoisomerically pure" or "chirally
pure" relates to compounds having a stereoisomeric excess of at least about
80% (i.e. at least 90% of one isomer and at most 10% of the other possible
isomers), preferably at least 90%, more preferably at least 94% and most
preferably at least 97%. The terms ‘"enantiomerically pure" and
10  "diastereomerically pure" should be understood in a similar way, having regard to
the enantiomeric excess, respectively the diastereomeric excess, of the mixture

in question.
Separation of stereoisomers is accomplished by standard methods known
to those in the art. One enantiomer of a compound of the invention can be

15 separated substantially free of its opposing enantiomer by a method such as
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formation of diastereomers using optically active resolving agents
("Stereochemistry of Carbon Compounds,” (1962) by E. L. Eliel, McGraw Hill;
Lochmuller, C. H., (1975) J. Chromatogr., 113:(3) 283-302). Separation of
isomers in a mixture can be accomplished by any suitable method, including: (1)

5 formation of ionic, diastereomeric salts with chiral compounds and separation by
fractional crystallization or other methods, (2) formation of diastereomeric
compounds with chiral derivatizing reagents, separation of the diastereomers,

and conversion to the pure enantiomers, or (3) enantiomers can be separated
directly under chiral conditions. Under method (1), diastereomeric salts can be

10 formed by reaction of enantiomerically pure chiral bases such as brucine,
quinine, ephedrine, strychnine, a-methyl-b-phenylethylamine (amphetamine), and

the like with asymmetric compounds bearing acidic functionality, such as
carboxylic acid and sulfonic acid. The diastereomeric salts may be induced to
separate by fractional crystallization or ionic chromatography. For separation of

15  the optical isomers of amino compounds, addition of chiral carboxylic or sulfonic
acids, such as camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid

can result in formation of the diastereomeric salts. Alternatively, by method (2),

the substrate to be resolved may be reacted with one enantiomer of a chiral
compound to form a diastereomeric pair (Eliel, E. and Wilen, S. (1994)

20  Stereochemistry of Organic Compounds, John Wiley & Sons, Inc., p. 322).
Diastereomeric compounds can be formed by reacting asymmetric compounds

with enantiomerically pure chiral derivatizing reagents, such as menthyl
derivatives, followed by separation of the diastereomers and hydrolysis to yield

the free, enantiomerically enriched xanthene. A method of determining optical

25  purity involves making chiral esters, such as a menthyl ester or Mosher ester, a-
methoxy-a-(trifluoromethyl)phenyl acetate (Jacob Ill. (1982) J. Org. Chem.
47:4165), of the racemic mixture, and analyzing the NMR spectrum for the
presence of the two atropisomeric diastereomers. Stable diastereomers can be
separated and isolated by normal- and reverse-phase chromatography following

30 methods for separation of atropisomeric naphthyl-isoquinolines (Hoye, T., WO
96/15111). Under method (3), a racemic mixture of two asymmetric enantiomers

is separated by chromatography using a chiral stationary phase. Suitable chiral
stationary phases are, for example, polysaccharides, in particular cellulose or

amylose derivatives. Commercially available polysaccharide based chiral
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stationary phases are ChiralCel™ CA, OA, OB5, OC5, OD, OF, OG, 0J and OK,
and Chiralpak™ AD, AS, OP(+) and OT(+). Appropriate eluents or mobile phases
for use in combination with said polysaccharide chiral stationary phases are
hexane and the like, modified with an alcohol such as ethanol, isopropanol and
the like. ("Chiral Liquid Chromatography" (1989) W. J. Lough, Ed. Chapman and
Hall, New York; Okamoto, (1990) "Optical resolution of dihydropyridine
enantiomers by High-performance liquid chromatography using
phenylcarbamates of polysaccharides as a chiral stationary phase", J. of
Chromatogr. 513:375-378).

The terms cis and trans are used herein in accordance with Chemical
Abstracts nomenclature and include reference to the position of the substituents
on a ring moiety. The absolute stereochemical configuration of the compounds of
formula (1) may easily be determined by those skilled in the art while using well-
known methods such as, for example, X-ray diffraction.

The compounds of the invention may be formulated with conventional
carriers and excipients, which will be selected in accordance with standard
practice. Tablets will contain excipients, glidants, fillers, binders and the like.
Aqueous formulations are prepared in sterile form, and when intended for
delivery by other than oral administration generally will be isotonic. Formulations
optionally contain excipients such as those set forth in the "Handbook of
Pharmaceutical Excipients" (1986) and include ascorbic acid and other
antioxidants, chelating agents such as EDTA, carbohydrates such as dextrin,
hydroxyalkylcellulose, hydroxyalkylmethylcellulose, stearic acid and the like.

Subsequently, the term "pharmaceutically acceptable carrier" as used
herein means any material or substance with which the active ingredient is
formulated in order to facilitate its application or dissemination to the locus to be
treated, for instance by dissolving, dispersing or diffusing the said composition,
and/or to facilitate its storage, transport or handling without impairing its
effectiveness. The pharmaceutically acceptable carrier may be a solid or a liquid
or a gas which has been compressed to form a liquid, i.e. the compositions of this
invention can suitably be used as concentrates, emulsions, solutions, granulates,
dusts, sprays, aerosols, suspensions, ointments, creams, tablets, pellets or
powders.

Suitable pharmaceutical carriers for use in the said pharmaceutical
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compositions and their formulation are well known to those skilled in the art, and
there is no particular restriction to their selection within the present invention.
They may also include additives such as wetting agents, dispersing agents,
stickers, adhesives, emulsifying agents, solvents, coatings, antibacterial and
antifungal agents (for example phenol, sorbic acid, chlorobutanol), isotonic
agents (such as sugars or sodium chloride) and the like, provided the same are
consistent with pharmaceutical practice, i.e. carriers and additives which do not
create permanent damage to mammals. The pharmaceutical compositions of the
present invention may be prepared in any known manner, for instance by
homogeneously mixing, coating and/or grinding the active ingredients, in a one-
step or multi-steps procedure, with the selected carrier material and, where
appropriate, the other additives such as surface-active agents may also be
prepared by micronisation, for instance in view to obtain them in the form of
microspheres usually having a diameter of about 1 to 10 gm, namely for the
manufacture of microcapsules for controlled or sustained release of the active
ingredients.

Suitable surface-active agents, also known as emulgent or emulsifier, to
be used in the pharmaceutical compositions of the present invention are non-
ionic, cationic and/or anionic materials having good emulsifying, dispersing
and/or wetting properties. Suitable anionic surfactants include both water-soluble
soaps and water-soluble synthetic surface-active agents. Suitable soaps are
alkaline or alkaline-earth metal salts, unsubstituted or substituted ammonium
salts of higher fatty acids (C10-C»2), e.g. the sodium or potassium salts of oleic or
stearic acid, or of natural fatty acid mixtures obtainable from coconut oil or tallow
oil. Synthetic surfactants include sodium or calcium salts of polyacrylic acids; fatty
sulphonates and sulphates; sulphonated benzimidazole derivatives and
alkylarylsulphonates. Fatty sulphonates or sulphates are usually in the form of
alkaline or alkaline-earth metal salts, unsubstituted ammonium salts or
ammonium salts substituted with an alkyl or acyl radical having from 8 to 22
carbon atoms, e.g. the sodium or calcium salt of lignosulphonic acid or
dodecylsulphonic acid or a mixture of fatty alcohol sulphates obtained from
natural fatty acids, alkaline or alkaline-earth metal salts of sulphuric or sulphonic
acid esters (such as sodium lauryl sulphate) and sulphonic acids of fatty

alcohol/ethylene oxide adducts. Suitable sulphonated benzimidazole derivatives

H Me
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preferably contain 8 to 22 carbon atoms. Examples of alkylarylsulphonates are
the sodium, calcium or alcoholamine salts of dodecylbenzene sulphonic acid or
dibutyl-naphthalenesulphonic acid or a naphthalene-sulphonic acid/formaldehyde
condensation product. Also suitable are the corresponding phosphates, e.g. salts
5  of phosphoric acid ester and an adduct of p-nonylphenol with ethylene and/or
propylene oxide, or phospholipids. Suitable phospholipids for this purpose are the
natural (originating from animal or plant cells) or synthetic phospholipids of the
cephalin or lecithin type such as e.g. phosphatidylethanolamine,
phosphatidylserine, phosphatidylglycerine, lysolecithin, cardiolipin,

10 dioctanylphosphatidyl-choline, dipalmitoylphoshatidyl -choline and their mixtures.

Suitable  non-ionic  surfactants include  polyethoxylated and
polypropoxylated derivatives of alkylphenols, fatty alcohols, fatty acids, aliphatic
amines or amides containing at least 12 carbon atoms in the molecule,
alkylarenesulphonates and dialkylsulphosuccinates, such as polyglycol ether

15  derivatives of aliphatic and cycloaliphatic alcohols, saturated and unsaturated
fatty acids and alkylphenols, said derivatives preferably containing 3 to 10 glycol
ether groups and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon moiety and
6 to 18 carbon atoms in the alkyl moiety of the alkylphenol. Further suitable non-
ionic surfactants are water-soluble adducts of polyethylene oxide with

20  poylypropylene glycol, ethylenediaminopolypropylene glycol containing 1 to 10
carbon atoms in the alkyl chain, which adducts contain 20 to 250 ethyleneglycol
ether groups and/or 10 to 100 propyleneglycol ether groups. Such compounds
usually contain from 1 to 5 ethyleneglycol units per propyleneglycol unit.
Representative examples of non-ionic surfactants are nonylphenol -

25  polyethoxyethanol, castor oil polyglycolic ethers, polypropylene/polyethylene
oxide adducts, ftributylphenoxypolyethoxyethanol, polyethyleneglycol and
octylphenoxypolyethoxyethanol. Fatty acid esters of polyethylene sorbitan (such
as polyoxyethylene sorbitan trioleate), glycerol, sorbitan, sucrose and
pentaerythritol are also suitable non-ionic surfactants.

30 Suitable cationic surfactants include quaternary ammonium salts,
particularly halides, having 4 hydrocarbon radicals optionally substituted with
halo, phenyl, substituted phenyl or hydroxy; for instance quaternary ammonium
salts containing as N-substituent at least one C8C22 alkyl radical (e.g. cetyl,

lauryl, palmityl, myristyl, oleyl and the like) and, as further substituents,
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unsubstituted or halogenated lower alkyl, benzyl and/or hydroxy-lower alkyl
radicals.
A more detailed description of surface-active agents suitable for this
purpose may be found for instance in "McCutcheon's Detergents and Emulsifiers
5 Annual" (MC Publishing Crop., Ridgewood, New Jersey, 1981), "Tensid-
Taschenbucw', 2 d ed. (Hanser Verlag, Vienna, 1981) and "Encyclopaedia of
Surfactants, (Chemical Publishing Co., New York, 1981).
Compounds of the invention and their physiologically acceptable salts
(hereafter collectively referred to as the active ingredients) may be administered

10 by any route appropriate to the condition to be treated, suitable routes including
oral, rectal, nasal, topical (including ocular, buccal and sublingual), vaginal and
parenteral (including subcutaneous, intramuscular, intravenous, intradermal,
intrathecal and epidural). The preferred route of administration may vary with for
example the condition of the recipient.

15 While it is possible for the active ingredients to be administered alone, it is
preferable to present them as pharmaceutical formulations. The formulations,
both for veterinary and for human use, of the present invention comprise at least
one active ingredient, as above described, together with one or more
pharmaceutically acceptable carriers therefore and optionally other. therapeutic

20 ingredients. The carrier(s) optimally are "acceptable" in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof. The formulations include those suitable for oral, rectal, nasal,
topical (including buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural)

25 administration. The formulations may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known in the art of
pharmacy. Such methods include the step of bringing into association the active
ingredient with the carrier which constitutes one or more accessory ingredients.
In general the formulations are prepared by uniformly and intimately bringing into

30 association the active ingredient with liquid carriers or finely divided solid carriers
or both, and then, if necessary, shaping the product.

Formulations of the present invention suitable for oral administration may
be presented as discrete units such as capsules, cachets or tablets each

containing a predetermined amount of the active ingredient; as a powder or
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granules; as solution or a suspension in an aqueous liquid or a non-aqueous
liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The
active ingredient may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or granules, optionally mixed with a binder, lubricant, inert
diluent, preservative, surface active or dispersing agent. Molded tablets may be
made by molding in a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets may optionally be coated or
scored and may be formulated so as to provide slow or controlled release of the
active ingredient therein. For infections of the eye or other external tissues e.g.
mouth and skin, the formulations are optionally applied as a topical ointment or
cream containing the active ingredient(s) in an amount of, for example, 0.075 to
20% wi/w (including active ingredient(s) in a range between 0.1% and 20% in
increments of 0.1% w/w such as 0.6% w/w, 0.7% wi/w, etc), preferably 0.2 to 15%
w/w and most preferably 0.5 to 10% w/w. When formulated in an ointment, the
active ingredients may be employed with either a paraffinic or a water-miscible
ointment base. Alternatively, the active ingredients may be formulated in a cream
with an oil-in-water cream base. If desired, the aqueous phase of the cream base
may include, for example, at least 30% w/w of a polyhydric alcohol, i.e. an alcohol
having two or more hydroxyl groups such as propylene glycol, butane 1,3-diol,
mannitol, sorbitol, glycerol and polyethylene glycol (including PEG400) and
mixtures thereof. The topical formulations may desirably include a compound
which enhances absorption or penetration of the active ingredient through the
skin or other affected areas. Examples of such dermal penetration enhancers
include dimethylsulfoxide and related analogs.

The oily phase of the emulsions of this invention may be constituted from
known ingredients in a known manner. While the phase may comprise merely an
emulsifier (otherwise known as an emulgent), it desirably comprises a mixture of
at least one emulsifier with a fat or an oil or with both a fat and an oil. Optionally,
a hydrophilic emulsifier is included together with a lipophilic emulsifier which acts
as a stabilizer. It is also preferred to include both an oil and a fat. Together, the

emulsifier(s) with or without stabilizer(s) make up the so-called emulsifying wax,

H Me
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and the wax together with the oil and fat make up the so-called emulsifying
ointment base which forms the oily dispersed phase of the cream formulations.

The choice of suitable oils or fats for the formulation is based on achieving
the desired cosmetic properties, since the solubility of the active compound in
most oils likely to be used in pharmaceutical emulsion formulations is very low.
Thus the cream should optionally be a non-greasy, non-staining and washable
product with suitable consistency to avoid leakage from tubes or other containers.
Straight or branched chain, mono- or dibasic alkyl esters such as di-isoadipate,
isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl
myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate
or a blend of branched chain esters known as Crodamol CAP may be used, the
last three being preferred esters. These may be used alone or in combination
depending on the properties required. Alternatively, high melting point lipids such
as white soft paraffin and/or liquid paraffin or other mineral oils can be used.

Formulations suitable for topical administration to the eye also include eye
drops wherein the active ingredient is dissolved or suspended in a suitable
carrier, especially an aqueous solvent for the active ingredient. The active
ingredient is optionally present in such formulations in a concentration of 0.5 to
20%, advantageously 0.5 to 10% particularly about 1.5% w/w. Formulations
suitable for topical administration in the mouth include lozenges comprising the
active ingredient in a flavored basis, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert basis such as gelatin and
glycerin, or sucrose and acacia; and mouthwashes comprising the active
ingredient in a suitable liquid carrier.

Formulations for rectal administration may be presented as a suppository
with a suitable base comprising for example cocoa butter or a salicylate.
Formulations suitable for nasal administration wherein the carrier is a solid
include a coarse powder having a particle size for example in the range 20 to 500
microns (including particle sizes in a range between 20 and 500 microns in
increments of 5 microns such as 30 microns, 35 microns, etc), which is
administered in the manner in which snuff is taken, i.e. by rapid inhalation
through the nasal passage from a container of the powder held close up to the
nose. Suitable formulations wherein the carrier is a liquid, for administration as for

example a nasal spray or as nasal drops, include aqueous or oily solutions of the
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active ingredient. Formulations suitable for aerosol administration may be
prepared according to conventional methods and may be delivered with other
therapeutic agents.

Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or spray formulations
containing in addition to the active ingredient such carriers as are known in the
art to be appropriate.

Formulations suitable for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of
the intended recipient; and aqueous and non-aqueous sterile suspensions which
may include suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed ampoules
and vials, and may be stored in a freeze-dried (lyophilized) condition requiring
only the addition of the sterile liquid carrier, for example water for injections,
immediately prior to use. Extemporaneous injection solutions and suspensions
may be prepared from sterile powders, granules and tablets of the kind previously
described.

Preferred unit dosage formulations are those containing a daily dose or
unit daily sub-dose, as herein above recited, or an appropriate fraction thereof, of
an active ingredient.

It should be understood that in addition to the ingredients particularly
mentioned above the formulations of this invention may include other agents
conventional in the art having regard to the type of formulation in question, for
example those suitable for oral administration may include flavoring agents.

Compounds of the invention can be used to provide controlled release
pharmaceutical formulations containing as active ingredient one or more
compounds of the invention ("controlled release formulations") in which the
release of the active ingredient can be controlled and regulated to allow less
frequency dosing or to improve the pharmacokinetic or toxicity profile of a given
invention compound. Controlled release formulations adapted for oral
administration in which discrete units comprising one or more compounds of the
invention can be prepared according to conventional methods.

Additional ingredients may be included in order to control the duration of

H M M
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action of the active ingredient in the composition. Control release compositions
may thus be achieved by selecting appropriate polymer carriers such as for
example polyesters, polyamino acids, polyvinyl pyrrolidone, ethylene-vinyl
acetate copolymers, methylcellulose, carboxymethylcellulose, protamine sulfate
and the like. The rate of drug release and duration of action may also be
controlled by incorporating the active ingredient into particles, e.g. microcapsules,
of a polymeric substance such as hydrogels, polylactic acid,
hydroxymethylcellulose, polymethyl methacrylate and the other above-described
polymers. Such methods include colloid drug delivery systems like liposomes,
microspheres, microemulsions, nanoparticles, nanocapsules and so on.
Depending on the route of administration, the pharmaceutical composition may
require protective coatings. Pharmaceutical forms suitable for injectionable use
include sterile aqueous solutions or dispersions and sterile powders for the
extemporaneous preparation thereof. Typical carriers for this purpose therefore
include biocompatible aqueous buffers, ethanol, glycerol, propylene glycol,
polyethylene glycol and the like and mixtures thereof.

In view of the fact that, when several active ingredients are used in
combination, they do not necessarily bring out their joint therapeutic effect directly
at the same time in the mammal to be treated, the corresponding composition
may also be in the form of a medical kit or package containing the two ingredients
in separate but adjacent repositories or compartments. In the latter context, each
active ingredient may therefore be formulated in a way suitable for an
administration route different from that of the other ingredient, e.g. one of them
may be in the form of an oral or parenteral formulation whereas the other is in the
form of an ampoule for intravenous injection or an aerosol.

Another embodiment of this invention relates to various precursor or
“‘prodrug” forms of the compounds of the present invention. It may be desirable to
formulate the compounds of the present invention in the form of a chemical
species which itself is not significantly biologically-active, but which when
delivered to the animal will undergo a chemical reaction catalyzed by the normal
function of the body of the animal, inter alia, enzymes present in the stomach or
in blood serum, said chemical reaction having the effect of releasing a compound
as defined herein. The term “pro-drug” thus relates to these species which are

converted in vivo into the active pharmaceutical ingredient.
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The prodrugs of the present invention can have any form suitable to the
formulator, for example, esters are non-limiting common pro-drug forms. In the
present case, however, the pro-drug may necessarily exist in a form wherein a
covalent bond is cleaved by the action of an enzyme present at the target locus.

5  For example, a C-C covalent bond may be selectively cleaved by one or more
enzymes at said target locus and, therefore, a pro-drug in a form other than an
easily hydrolysable precursor, inter alia an ester, an amide, and the like, may be
used. The counterpart of the active pharmaceutical ingredient in the pro-drug can
have different structures such as an amino acid or peptide structure, alkyl chains,

10 sugar moieties and others as known in the art.

For the purpose of the present invention the term “therapeutically suitable
prodrug” is defined herein as “a compound modified in such a way as to be
transformed in vivo to the therapeutically active form, whether by way of a single
or by multiple biological transformations, when in contact with the tissues of the

15 animal, mammal or human to which the pro-drug has been administered, and
without undue toxicity, irritation, or allergic response, and achieving the intended
therapeutic outcome ”.

More specifically the term “prodrug”, as used herein, relates to an inactive
or significantly less active derivative of a compound such as represented by the

20  structural formula (I), which undergoes spontaneous or enzymatic transformation
within the body in order to release the pharmacologically active form of the
compound. For a comprehensive review, reference is made to Rautio J. et al.
(“Prodrugs: design and clinical applications” Nature Reviews Drug Discovery,
2008, doi: 10.1038/nrd2468).

25 The compounds of the invention can be prepared while using a series of
chemical reactions well known to those skilled in the art, altogether making up the
process for preparing said compounds and exemplified further. The processes
described further are only meant as examples and by no means are meant to
limit the scope of the present invention.

30 The compounds of the present invention can be prepared according to the

following general procedures depicted hereunder:
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5 Scheme 1: all R, R® R®, R*, R*, R®, R’ and LG are as described for the compounds of
the present invention and its embodiments and formulae.

Condensation of a 3-aminopyrazole of general formula Il (commercially
available or synthesized by procedures known to the skilled in the art) with an
10 intermediate of formula Ill, wherein R is an ester protecting group (e.g., methyl,
ethyl and the like) in the presence of an apolar aprotic solvent (e.g., benzene,
toluene, xylene and the like) at a temperature raising from 80 to 140°C, provides
the desired intermediates of formula IV. The intermediates IV are then converted
in intermediates of formula V by procedures known to the skilled in the art or as
15  setforth in the examples below, and wherein LG is a leaving group only selected
from halogen. Alkylation of intermediates of formula V, by procedures known to
the skilled in the art or as set forth in the examples below, provides compounds of
formula VI. Coupling of intermediates VI with a suitable R' precursor by
procedures known to the skilled in the art or as set forth in examples below,
20  provides compounds of formula VII which can be converted in the desired
compounds of formula | using standard hydrolysis conditions.
Alternatively, compounds of general formula | can also be prepared as
outlined in Scheme 2 below.



n- propyl
n- pr opyl

HHM HHCPD57 p-tolyl n-propyl HH Me H H CPD-58 phenyl
HHM tBu HCPD59 p-tolyl n-propyl
WO 2011/076765 57 PCT/EP2010/070306

10

15

20

Scheme 2:

HN-N Q92 R2

N\N ™ /N‘N x*

R’ 2 COOR? R’ R’
1} Vil IX VI

R7 R’

1 VIl

OH COOR® LG COOR?

R2a

p 2b 2b
6 4 6_¢ 6 R
R /S)\NHQ + R OR — R V)Ii — R V)I‘t
R N7 TR* N7 TR*

R' COOH R'" COOR®

2a
N~ R N~
= 2 - P
N R4 N™ "R

Scheme 2: all R, R® R®, R*, R®, R” and LG are as described for the compounds of the
present invention and its embodiments and formulae.

Condensation of a 3-aminopyrazole of general formula Il (commercially
available or synthesized by procedures known to the skilled in the art) with an
intermediate of formula VIII (commercially available or synthesized by procedures
known to the skilled in the art), wherein R is an ester protecting group (e.g.,
methyl, ethyl and the like} in the presence of an apolar aprotic solvent (e.g.,
benzene, toluene, xylene and the like) at a temperature raising from 80 to 140°C,
provides the desired intermediates of formula IV. The intermediates IX are then
converted in intermediates of formula VI by procedures known to the skilled in the
art or as set forth in the examples below, and wherein LG is a leaving group only
selected from halogen. Coupling of intermediates VI with a suitable R precursor
by procedures known to the skilled in the art or as set forth in examples below,
provides compounds of formula VIl which can be converted in the desired
compounds of formula | using standard hydrolysis conditions.

In another embodiment, compounds of general formula la can be

prepared as outlined in Scheme 3 below.




HHM tBu H CPD-60 p-tolyl n-propyl HH Me tBu Br CPD-61 p-tolyl n-propyl
HH M phenyl HCPD-62 IS n-propyl H
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5 Scheme 3: all R, R®, R®, R*, R® and LG are as described for the compounds of the
present invention and its embodiments and formulae.

Condensation of a 3-amino-1,2,4-triazole of general formula X

(commercially available or synthesized by procedures known to the skilled in the

10 art) with an intermediate of formula Ill, wherein R is an ester protecting group

(e.g., methyl, ethyl and the like} in the presence of an apolar aprotic solvent (e.g.,

benzene, toluene, xylene and the like) at a temperature raising from 80 to 140°C,

provides the desired intermediates of formula Xl. The intermediates Xl are then

converted in intermediates of formula XIlI by procedures known to the skilled in

15  the art or as set forth in the examples below, and wherein LG is a leaving group

only selected from halogen. Coupling of intermediates Xll with a suitable R’

precursor by procedures known to the skilled in the art (amination, Suzuki

coupling, Negishi coupling, Stille coupling and the like) or as set forth in examples

below, provides compounds of formula XIIl. Alkylation of intermediates of formula

20  XIll, by procedures known to the skilled in the art or as set forth in the examples

below, provides compounds of formula XIV which can be converted in the desired
compounds of formula la using standard hydrolysis conditions.

In another embodiment, compounds of general formula la can be

prepared as outlined in Scheme 4 below.



H M tBu H CPD- 63 S 01 n-propyl HH Me tBu HCPD-64 NH O n-propyl HH M
tBu H CPD-65 HN 1101 n- propyl
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5 Scheme 4: all R, R® R®, R* R® R’ and LG are as described for the compounds of the

present invention and its embodiments and formulae.

The condensation of a primary amine of formula XV with an orthoester of

formula XVI, wherein R is an alkyl group (methyl or ethyl) with aminomalonirile, in

10 the presence of a strong base (e.g., triethylamine, diisopropylethylamine and the
like) in a polar solvent (e.g., acetonitrile, THF, and the like) at a temperature
raising from 0°C to 80°C provides the desired intermediates of formula XVII.
More detailed information can be found in the following reference (US
2006/0094706 A1). The intermediates of formula XVII are then reacted with a
15  Grignard reagent to provide intermediates of formula XVIII which can the be
condensed with intermediates of formula Ill in the presence of trimethylsilyl
chloride to provide intermediates of formula XIX. Alkylation of intermediates of
formula XIX, by procedures known to the skilled in the art or as set forth in the
examples below, provides compounds of formula XX which can be converted in
20  the desired compounds of formula Ib using standard hydrolysis conditions.
Alternatively, intermediates of formula XX can also be obtained from the

condensation of intermediates of formula XVIIl with intermediates of formula VIiI



HHM tBu HCPD-66 I.
Me tBu H CPD- 68
WO 2011/076765

1110 n- propyl

HHM tBu H

60

CPD-67 101 n- propyl

PCT/EP2010/070306

wherein R is an ester protecting group (e.g., methyl, ethyl and the like).
In another embodiment, compounds of general formula la can be
prepared as outlined in Scheme 5 below.

5  Scheme5:
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1
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Scheme 5: all R', R?, R®, R*, R®, R® and LG are as described for the compounds of the
present invention and its embodiments and formulae.

The condensation of intermediates of formula XXI (commercially available
or synthesized by procedures known to the skilled in the art or as set forth in the
examples below) with a Grignard reagent provides intermediates of formula XXII
which can the be condensed with intermediates of formula Ill in the presence of
trimethylsilyl chloride to provide intermediates of formula XXIII. Alkylation of
intermediates of formula XXIlIl, by procedures known to the skilled in the art or as
set forth in the examples below, provides compounds of formula XXIV which can
be converted in the desired compounds of formula Ic using standard hydrolysis
conditions. Alternatively, intermediates of formula XXIV can also be obtained
from the condensation of intermediates of formula XXII with intermediates of
formula VIIl wherein R is an ester protecting group (e.g., methyl, ethyl and the
like).

Examples

The following examples are provided for the purpose of illustrating the

H H



1101 n- propyl

HHM tBu HCPD-69 CI 1101 n-propyl HH Me tBu H CPD-70 1101

n-propyl HH Me tBu H
WO 2011/076765 61 PCT/EP2010/070306

10

present invention and by no means should be interpreted to limit the scope of the
present invention.

Part A represents the preparation of the compounds (intermediates and final
compounds) whereas Part B describes the antiviral activity of the compounds of

the invention.

Table 1: Structures of example compounds of the invention and their respective

codes.
R'" COOR?
2a
N R
R6 /4 N o~ R2b
— — 4
N R
R7
de Code R1 R2a R2b RS R4 R6 R7

CPD-01 (j» H n-propyl H | Et | Me H H
N

CPD-02 O * n-propyl H Et | Me H H
N

CPD-03 NH n-propyl H Et | Me H H

—Z




CPD-71 1.001 n-propyl

1.1 n-propyl HH Me tBu H
WO 2011/076765 62 PCT/EP2010/070306
Tl
L
O%\
CPD-04 NH n-propyl H Et | Me H H
N
CPD-05 phenyl n-propyl H Me | Me H H
CPD-06 p-tolyl n-propyl H Me | Me H H
CPD-07 phenyl n-propyl H Me | Me tBu H
CPD-08 p-tolyl n-propyl H Me | Me tBu H
CPD-09 - p-tolyl n-propyl H Me | Me | phenyl H
CPD-10 \© n-propyl H Me | Me tBu H
CPD-11 n-propyl H Me | Me tBu H
J NH
CPD-12 %j n-propyl H Me | Me tBu H
HN B
CPD-13 n-propyl H Me | Me tBu H
4
CPD-14 n-propyl H Me | Me tBu H
4
CPD-15 n-propyl H Me | Me tBu H
CPD-16 % n-propyl H Me | Me tBu H
CI
CPD-17 @ n-propyl H Me | Me tBu H
CPD-18 ©/ n-propyl H Me | Me tBu H

HHM tBu HCPD-72 01 n-propyl

HHM tBu H CPD-73




CPD-74 p-tolyl n-propyl HH Me H phenyl CPD-75 p-tolyl n-propyl HH M H
p-tolyl CPD-76 p-tolyl n-propyl HH Me tBu p-tolyl CPD 77
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CPD-19 ED n-propyl H Me | Me tBu H
cpp-20  |° n-propyl H | Me|Me| tBu H
(\N/
O.
CPD-21 n-propyl H Me | Me tBu H
CPD-22 p-tolyl n-propyl H Et | Me H Br
CPD-23 p-tolyl n-propyl H Et | Me H phenyl
CPD-24 p-tolyl n-propyl H Et | Me H p-tolyl
CPD-25 p-tolyl n-propyl H Me | Me tBu Br
CPD-26 p-tolyl n-propyl H Me | Me tBu p-tolyl
CPD-27 p-tolyl n-propyl H Me | Me | n-propyl H
CPD-28 p-tolyl n-propyl H Me | Me | 2-furanyl H
CI
CPD-29 F/© n-propyl H Me | Me tBu H
CPD-30 F/© n-propyl H Me | Me tBu H
x’\/\ﬁ':
CPD-31 p-tolyl el H |Me|Me| Bu H
CPD-32 p-tolyl benzyl H Me | Me tBu H
7
/ N
CPD-33 n-propyl H Me | Me tBu H
7
N
CPD-34 %; n-propyl H Me | Me tBu H
/N_
CPD-35 n-propyl H Me | Me tBu H




p_
H

tol yl

n-propyl HH Me n-propyl H CPD-78 p-tolyl n-propyl
CPD-79 a 11101 n-propyl HH Me tBu H CPD- 80
WO 2011/076765 64 PCT/EP2010/070306
o]
CPD-36 n-propyl Me | Me tBu H
S
CPD-37 p-tolyl : Me | Me tBu H
CPD-38 p-tolyl n-propyl Me | Me tBu Cl
S~ ~0"
CPD-39 p-tolyl Me | Me tBu H
CPD-40 5 n-propyl Me | Me tBu H
Er
CPD-41 é n-propyl Me | Me tBu H
F
CPD-42 F/© n-propyl Me | Me tBu H
CPD-43 Cl/© n-propyl Me | Me tBu H
CPD-44 H2N/© n-propyl Me | Me tBu H
1
CPD-45 \o/é n-propyl Me | Me tBu H
CPD-46 /© n-propyl Me | Me tBu H
F
N\
I =
CPD-47 7 n-propyl Me | Me tBu H
| =
CPD-48 NE n-propyl Me | Me | tBu H
CPD-49 /© n-propyl Me | Me tBu H
CPD-50 p-tolyl n-propyl Me | Me tBu Me
CPD-51 p-tolyl n-propyl Me | Me tBu phenyl

HH M 2-furanyl




11101 n- propyl

p-tolyl

benzyl HH Me tBu H CPD- 83
WO 2011/076765 65 PCT/EP2010/070306
Tl
@]
Oii:@/
CPD-52 (j» n-propyl H H | Me H H
N
Tl
OQ(IS)|/©/
NH
CPD-53 O n-propyl H H | Me H H
N
Tl
K&
O%\
CPD-54 NH n-propyl H H Me H H
N
Cl
K&
0\4\
CPD-55 NH n-propyl H H Me H H
N
CPD-56 phenyl n-propyl H H Me H H
CPD-57 p-tolyl n-propyl H H Me H H
CPD-58 phenyl n-propyl H H Me tBu H
CPD-59 p-tolyl n-propyl H H Me tBu H
CPD-60 p-tolyl n-propyl H H Me tBu Br
CPD-61 p-tolyl n-propyl H H Me phenyl H
=Ee]
CPD-62 \© n-propyl H H Me tBu H
CPD-63 I n-propyl H H Me tBu H
1
J NH
CPD-64 b n-propyl H H Me tBu H
HN~
CPD-65 n-propyl H H Me tBu H
4
CPD-66 n-propyl H H Me tBu H

HHM tBu H CPD-81 p-tolyl

--i <l -

FFHHM tBu HCPD 82




401 n-propyl HH M tBu H CPD-84 0O n-propyl HH Me tBu H CPD-85 110
n-propyl HH Me tBu H

WO 2011/076765 66 PCT/EP2010/070306
4
CPD-67 n-propyl H H Me tBu H
CPD-68 n-propyl H H Me tBu H
CI
CPD-69 I n-propyl H H Me tBu H
CPD-70 I n-propyl H H Me tBu H

cpo-71 |l

S
=
H
O
CPD-72 \é n-propyl H H | Me tBu H

n-propyl H H Me tBu H

CPD-73 n-propyl H H Me tBu H

i
CPD-74 p-tolyl n-propyl H H Me H phenyl
CPD-75 p-tolyl n-propyl H H Me H p-tolyl
CPD-76 p-tolyl n-propyl H H Me tBu p-tolyl
CPD-77 p-tolyl n-propyl H H Me | n-propyl H
CPD-78 p-tolyl n-propyl H H Me | 2-furanyl H

Bee

CPD-79 n-propyl H H Me tBu H
CPD-80 F n-propyl H H Me tBu H
i
_,\/\FF
CPD-81 p-tolyl g F H H | Me tBu H
CPD-82 p-tolyl benzyl H H Me tBu H

CPD-83 n-propyl H H Me tBu H




CPD- 86 p-tolyl

p-tolyl

. HH Me tBu H CPD-87 p-tolyl
--0 HH Me tBu H CPD-89

ni or opyl

HHM tBu C

WO 2011/076765 67 PCT/EP2010/070306
LN -
CPD-84 n-propyl H | Me tBu H
e}
CPD-85 n-propyl H | Me tBu H
\/\
CPD-86 p-tolyl L H | Me tBu H
CPD-87 p-tolyl n-propyl Me tBu Cl
o ~0"
CPD-88 p-tolyl Me tBu H
x
croso I n-propyl H me| tBu H
T
CPD-90 é n-propyl H | Me tBu H
CPD-91 F/© n-propyl H | Me tBu H
CPD-92 CI/© n-propyl H | Me tBu H
CPD-93 H2N/© n-propyl H | Me tBu H
CI
CPD-94 \o/© n-propyl H | Me tBu H
~
CPD-95 /© n-propyl H | Me tBu H
F
N
-
L
CPD-96 / n-propyl H | Me tBu H

CPD- 88



.1 n-propyl HH Me tBu HCPD-90 1- FF (101 n-propyl HH Me tBu H CPD-91 101
n-propyl HH Me tBu H
WO 2011/076765 68 PCT/EP2010/070306

| x

CPD-97 [“NTN n-propyl H|H|Me| tBu H
CPD-98 /© n-propyl H H | Me tBu H
CPD-99 p-tolyl n-propyl H H Me tBu Me
CPD-100 p-tolyl n-propyl H H | Me tBu phenyl
CPD-110 OO n-propyl H Me | Me tBu H
CPD-111 OO n-propyl H H | Me tBu H
CPD-112 OO n-propyl H H Me tBu H
CPD-113 ©\O/ n-propyl H Me | Me tBu H
CPD-114 ©\O/ n-propyl H Me | Me tBu H
CPD-115 ©\O/ n-propyl H H | Me tBu H
CPD-116 ©\O/ n-propyl H H | Me tBu H




CPD-92 1101 ci

CPD- 94 ci

n-propyl HH Me tBu H CPD-93 101 H2N n-propyl HH Me tBu H
01 n-propyl HH Me tBu
WO 2011/076765 69 PCT/EP2010/070306
CPD-117 oH n-propyl H H | Me tBu H
Table 2: Structures of example compounds of the invention and their respective
codes.
5
R’ COOR?
R5
\ 2a
N R
/ N R2b
6 - a
R b ‘
AY
/
N N R4
/
R7
Cpd code |Example| a b R’ R% R* | R® | R R® R® R’
CPD-101 52 bond - p-tolyl H H Me | Me - Me Me
CPD-102 53 bond - p-tolyl | n-propyl H Me | Me - Me Me
CPD-103 55 bond - p-tolyl | n-propyl H Et | Me - n-propyl Me
CPD-104 56 bond - p-tolyl | n-propyl H Et | Me - i-propyl Me
CPD-105 107 bond - p-tolyl | n-propyl H H | Me - Me Me
CPD-106 109 bond - p-tolyl | n-propyl H H | Me - n-propyl Me
CPD-107 110 bond - p-tolyl | n-propyl H H | Me - i-propyl Me
CPD-108 54 - bond | p-tolyl | n-propyl H Et | Me Me Me -
CPD-109 108 - bond | p-tolyl | n-propyl H H | Me Me Me -
10  Table 3: Structures of example compounds of the invention and their respective

codes.

R' COOR®
2a
N R
N™
R6_</ ék _ R2b
N™ >N ~R*



H CPD-95 (10 n-propyl HH Me tBu H CPD-96 01 n-propyl HH Me tBu H CPD- 97
N O n-propyl HH M

WO 2011/076765 70 PCT/EP2010/070306
Cpd code R' R% R* R® R* R®
CPD-118 p-tolyl H H Me Me iPr
CPD-119 p-tolyl H H H Me iPr
CPD-120 p-tolyl n-propyl H Me Me iPr
CPD-121 p-tolyl n-propyl H H Me iPr
CPD-122 p-tolyl n-propyl H Et Me benzyl
CPD-123 p-tolyl n-propyl H H Me benzyl

EXAMPLE DESCRIBING THE MATERIALS USED, GENERAL PREPARATION
5 METHODS AND SYNTHESIS OF INTERMEDIATES

All the preparative HPLC purifications mentioned in this experimental part have
been carried out with the following system: a Waters 2489 UV/Visible Detector, a
Waters 2545 Binary Gradient Module, a Waters Fraction Collector Ill and a
10 Waters Dual Flex Injector.
The separations were performed with a SunFire Prep C18 ODB column (5 pm;
19 x 100 mm) equipped with a SunFire C18 guard column (5 pm; 19 x 10 mm).
Elutions were carried out with the methods described in the following tables, and
detection wavelengths were fixed at 210 and 254 nm.
15
HPLC method 1

Time Flow Rate | Solvent A | SolventB
(min) {mL/min) (%) (%)

0 20 80 20
2.00 20 80 20
8.00 20 10 90

10.80 20 10 90
11.00 20 80 20
16.00 20 80 20

Solvent A: Formic Acid LC-MS grade 0.1% in milliQ water
Solvent B: Acetonitrile HPLC grade.



tBu H CPD-98 1101 n-propyl HH Me tBu H CPD-99 p-tolyl n-propyl HH M tBu
Me CPD-100 ,p-tolyl ,n-propyl, HH M , tBu
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HPLC method 2

Time Flow Rate | Solvent A | SolventB
(min) {mL/min) (%) (%)

0 20 50 50
2.00 20 50 50
9.00 20 10 90

11.00 20 10 90
11.20 20 50 50
16.00 20 50 50

Solvent A: Formic Acid LC-MS grade 0.1% in milliQ water
Solvent B: Acetonitrile HPLC grade.

General procedure A :

A mixture of a 3-aminopyrazole (1 equivalent) and a dialkyl
acetylsuccinate (1.1 equivalent) in toluene (1 mL/mmol of default reagent) was
heated to reflux under with Dean Stark system until the theoric volume of water

10  distilled in the trap. The precipitate was filtered-off, washed with toluene and
diethylether to afford the expected alkyl 2-(7-hydroxy-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)acetate, which was used for the next step without any further
purification.

15 General procedure B :

The alkyl 2-(7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate was

suspended in phosphorus oxychloride (1mL/mmol) and dimethylaniline (0.2 to

0.25 mL/mmol) was added under nitrogen atmosphere. The well-stirred reaction

mixture was heated (temperature from 30 to 60°C) until disappearance of starting

20  material. Phosphorus oxychloride in excess was removed under reduced

pressure and the remaining oil was placed in an ice-bath. A cold saturated

sodium hydrogenocarbonate solution was carefully added until neutralization.

The aqueous layer was extracted with ethyl acetate, the organics were combined,

dried over sodium sulfate, concentrated under reduced pressure. The residue

25  was purified by flash chromatography on silica gel to afford the expected alkyl 2-
(7-chloropyrazolo[1,5-a]pyrimidin-6-yl}acetate.



phenyl CPD-110 MIWN n-propyl H Me Me tBu H CPD-111 M I WN n-propyl HH M
tBu H CPD-112 M IWN n-propyl HH
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General procedure C :

To a solution of alkyl 2-(7-chloropyrazolo[1,5-a]pyrimidin-6-yl)acetate (1
equivalent) in dry DMF at -10°C was slowly added a 1N solution of LHMDS in
tetrahydrofurane (1.1 to 2 equivalents). Then, the halide derivative (1.5 to 2

5 equivalents) was added and the reaction mixture was stirred at room temperature
until disappearance of default compound. The reaction mixture was quenched by
addition of a saturated solution of ammonium chloride and the mixture was
extracted with ethyl acetate. The organic layer was washed with water, brine,
dried over sodium sulfate and concentrated under reduced pressure. The residue

10 was purified by flash chromatography on silica gel to afford the expected product.

General procedure D :

To a sonicated solution of alkyl 2-(7-chloropyrazolo[1,5-a]pyrimidin-6-yl)-
2-alkyl-acetate (1 equivalent) and arylboronic acid (1.5 to 3 equivalents) in a
15  mixture of water/DME (1/3) were added palladiumtetrakistriphenylphosphine (0.1
to 0.2 equivalent) and diisopropylethylamine (2 to 4 equivalents). The solution
was stirred for 20 min at 140°C under microwave irradiation. Ethyl acetate was
added to the reaction mixture and the solution was washed with a 1N
hydrochloric acid solution, a 1N sodium hydrogenocarbonate and brine. The
20  organic phase was dried over magnesium sulfate, filtered and concentrated
under reduced pressure. The residue was purified by flash chromatography on

silica gel to afford the expected product.

General procedure E :

25 To a sonicated solution of alkyl 2-(7-chloropyrazolo[1,5-a]pyrimidin-6-yl)-
2-alkyl-acetate (1 equivalent) and arylboronic acid (1.5 to 3 equivalents) in a
mixture of water/DME (1/3) were added palladiumtetrakistriphenylphosphine (0.1
to 0.2 equivalent) and diisopropylethylamine (3 to 4 equivalents). The reaction
mixture was heated at a temperature between 80 and 140°C under inert

30 atmosphere until disappearance of default compound. Ethyl acetate was added
to the reaction mixture and the solution was washed with a 1N hydrochloric acid
solution, a 1N sodium hydrogenocarbonate and brine. The organic phase was
dried over magnesium sulfate, filtered and concentrated under reduced pressure.
The residue was purified by flash chromatography on silica gel to afford the

35  expected product.



Me tBu H CPD- 113 1101 n-propyl HMe Me tBu H CPD-114 1101 n-propyl H Me Me
tBu H CPD-115 1101 n-propyl HH M
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INTERMEDIATE 1 : PREPARATION OF Methyl 2-(7-hydroxy-5-

methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure A from dimethyl

acetylsuccinate (4.1 g; 22 mmol) and 3-aminopyrazole (1.66 g; 20 mmol) in
5  toluene (20 mL) for 18 h. The 4.2 g of the title compound (95%) was obtained as

a white solid. ESI/APCI(+): 222 (M+H).

INTERMEDIATE 2 : PREPARATION OF  Ethyl  2-(7-hydroxy-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

10  This intermediate was prepared according to the procedure A from diethyl
acetylsuccinate (22 mL; 110 mmol) and 3-aminopyrazole (8.3 g; 100 mmol) in
toluene (100 mL) for 18 h. The 20.2 g of the title compound (86%) was obtained
as a white solid. ESI/APCI(+): 236 (M+H).

15 INTERMEDIATE 3 : PREPARATION OF Methyl 2-(2-tert-butyl-7-hydroxy-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate
This intermediate was prepared according to the procedure A from dimethyl
acetylsuccinate (3 g; 15.9 mmol) and 3-Amino-5-tert-butyl-1H-pyrazole (2.01 g;
14.4 mmol) in toluene (25 mL) for 18 h. The 3.32 g of the title compound (83%)
20 was obtained as a white solid. ESI/APCI(+): 278 (M+H). "H-NMR (DMSO-ds) &
12.08 (1H, bs); 5.96 (1H, s); 3.60 (3H, s); 3.52 (2H, s); 2.28 (3H, s); 1.30 (9H, s).

INTERMEDIATE 4 : PREPARATION OF Methyl 2-(7-hydroxy-5-methyl-2-
phenylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

25  This intermediate was prepared according to the procedure A from dimethyl
acetylsuccinate (3.92 g; 20.8 mmol) and 3-Amino-5-phenyl-1H-pyrazole (3 g;
18.9 mmol) in toluene (40 mL) for 18 h. The 5.33 g of the title compound (95%)
was obtained as a white solid. ESI/APCI(+): 298 (M+H). ESI/APCI(-): 296 (M-H).
'H-NMR (DMSO-ds) (ppm) & 12.38 (1H, bs); 7.98 (2H, d, J=6.82 Hz); 7.41-7.50

30  (3H, M); 6.58 (1H, s); 3.62 (3H, s); 3.57 (2H, s), 2.32 (3H, s).

INTERMEDIATE 5 : PREPARATION OF Methyl 2-(7-hydroxy-5-methyl-2-

propylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure A from dimethyl
35 acetylsuccinate (1.65 g; 8.8 mmol) and 3-Amino-5- n-propyl |-1H-pyrazole (1 g; 8



tBu H CPD-116 1101 n-propyl HH Me tBu H WD 2011/ 07676569PCT/ EP2010/ 070306
CPD- 117 101 OH n-propyl HH Me tBu H Table 2: Structures of exanple
conpoundswof2otingsisavent i on and their regpective codes. pCogkremda7@yanpl e

mmol) in toluene (8 mL) for 20 h. The 1.79 g of the title compound (85%) was
obtained as a white solid. ESI/APCI(+): 264 (M+H).

INTERMEDIATE 6 : PREPARATION OF Methyl 2-(2-(furan-2-yl)-7-hydroxy-5-
5  methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate
This intermediate was prepared according to the procedure A from dimethyl
acetylsuccinate (1.4 g; 7.4 mmol) and 5-(furan-2-yl)-1H-pyrazol-3-amine (1 g; 6.7
mmol) in toluene (7 mL) for 20 h. The 1.76 g of the title compound (92%) was
obtained as a white solid. ESI/APCI(+): 287 (M+H).
10
INTERMEDIATE 7 : PREPARATION OF Methyl 2-(7-hydroxy-2-isopropyl-5-
methyl-[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)acetate
A mixture of 3-amino-5-isopropyl-1H-1,2,4-triazole (1.00 g; 7.93 mmol) and
dimethylacetylsuccinate (1.85 g; 9.83 mmol) in toluene (35 mL) was heated to
15  reflux under a Dean Stark system for 24 h. After cooling, the volatiles were
removed under reduced pressure and the remaining oily residue was
coevaporated several times with methanol and then crystallized in methanol. The
white solid was filtered and washed with methanol to furnish 0.396 g. The filtrate
was evaporated under reduced pressure, acetic acid (3 mL) was added and the
20  solution was allowed to cristallize a second time to furnish 0.187 g of white solid.
Purification of the concentrated filtrate by flash-chromatography on silica using a
gradient of ethyl acetate (10 - 100%) in heptane furnished another 0.72 g of a
white solid. Global yield of this step is 62%. '"H-NMR (400 MHz, DMSO-dj) (ppm)
o: 13.11 (1 H, bs); 3.61 (3H, s); 3.55 (2H,s); 3.05 (1 H, h, J = 6.9 Hz); 2.31 (3 H,
25 s);1.28 (6 H,d, J=6.9 Hz).

INTERMEDIATE 8 : PREPARATION OF Methyl  2-(7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate
This intermediate was prepared according to the procedure B from methyl 2-(7-
30  hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (4.4 g; 20 mmol),
phosphorus oxychloride (20 mL) and dimethylaniline (4 mL) for 3 days.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (5 - 40%) in dichloromethane furnished 2.4 g (50%) of the title compound
as a white solid.
35  ESIAPCI(+): 240 (M+H).
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INTERMEDIATE 9 : PREPARATION OF Ethyl 2-(7-chloro-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure B from ethyl 2-(7-
hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (11.75 g; 50 mmol),
phosphorus oxychloride (50 mL) and dimethylaniline (10 mL) for 3 days.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (5 - 40%) in dichloromethane furnished 8.2 g (64 %) of the title compound
as a white solid. ESI/APCI(+): 240 (M+H).

INTERMEDIATE 10 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure B from methyl 2-(2-
tert-butyl-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (2.00 g; 7.21
mmol), phosphorus oxychloride (8 mL) and dimethylaniline (1.6 mL) for 3 days.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (0 - 15%) in dichloromethane furnished 1.45 g (68%) of the title
compound as a yellow solid. ESI/APCI(+): 296-298 (M+H).

INTERMEDIATE 11 : PREPARATION OF Methyl 2-(7-chloro-5-methyl-2-
phenylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure B from methyl 2-(7-
hydroxy-5-methyl-2-phenylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (3.00 g; 10.09
mmol), phosphorus oxychloride (12 mL) and dimethylaniline (3 mL) for 3 days.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (0 - 25%) in dichloromethane furnished 2.07 g (65%) of the title
compound as a white solid. ESI/APCI(+): 317-319 (M+H).

INTERMEDIATE 12 : PREPARATION OF  Methyl 2-(7-chloro-5-methyl-2-
propylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure B from methyl 2-(7-
hydroxy-5-methyl-2-propylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (1.79 g; 6.8
mmol), phosphorus oxychloride (6.8 mL} and dimethylaniline (1.4 mL) for 3 days.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (1 - 20%) in dichloromethane furnished 0.573 g (30%) of the title
compound as a solid. ESI/APCI(+): 282 (M+H).

Me Me
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INTERMEDIATE 13 : PREPARATION OF Methyl 2-(7-chloro-2-(furan-2-yl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate

This intermediate was prepared according to the procedure B from methyl 2-(2-
(furan-2-yl)-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (2.75 g;
9.61 mmol), phosphorus oxychloride (10 mL) and dimethylaniline (2 mL) for 3
days. Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (1 - 20%) in dichloromethane furnished 2.12 g (73%) of the title
compound as a light yellow solid. ESI/APCI(+): 305 (M+H).

INTERMEDIATE 14 : PREPARATION OF Methyl 2-(7-chloro-2-isopropyl-5-
methyl-[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)acetate

A solution of methyl 2-(7-hydroxy-2-isopropyl-5-methyl-[1,2,4]-triazolo[1,5-
a]pyrimidin-6-yl)acetate (0.58 g; 2.19 mmol) in phosphorus oxychloride (5 mL)
was heated 100°C for 24 h. Phosphorus oxychloride in excess was removed
under reduced pressure and the remaining oil was placed in an ice-bath. A cold
saturated sodium hydrogenocarbonate solution was carefully added until
neutralization. The aqueous layer was extracted with ethyl acetate, the organics
were combined, dried over sodium sulfate, concentrated under reduced pressure.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate 10 — 60 %) in heptane furnished 0.403 g (65%) of the title compound as a
yellow solid. ESI/APCI (+): 283 - 285 (M+H)

INTERMEDIATE 15 : PREPARATION OF Methyl 2-(7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate

This intermediate was prepared according to the procedure C from methyl 2-(7-
hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (1.8 g ; 7.8 mmol), LHMDS
(8.3 mL; 8.3 mmol), 1-iodopropane (1.1 mL; 11.25 mmol) in DMF (22 mL) for 3 h.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (5 - 20%) in dichloromethane furnished 1.8 g (85%) of the title compound
as a brown oil. ESI/APCI(+): 282-284 (M+H).

INTERMEDIATE 16 : PREPARATION OF Ethyl 2-(7-chloro-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure C from ethyl 2-(7-

H Et
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hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (2.53 g; 10 mmol),

LHMDS (11 mL; 11 mmol), 1-iodopropane (1.45 mL; 15 mmol) in DMF (30 mL)

for 3 h. Purification by flash chromatography on silica gel using a gradient of ethyl

acetate (5 - 20%) in dichloromethane furnished 2.4 g (81%) of the title compound
5 asabrown oil. ESI/APCI(+): 296-298 (M+H).

INTERMEDIATE 17 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure C from methyl 2-(2-
10 tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (1 g; 3.38
mmol), LHMDS (4 mL; 4 mmol), 1-iodopropane (0.50 mL; 5.12 mmol) in DMF (10
mL} for 3.5 h. Purification by flash chromatography on silica gel using a gradient
of acetone (0 - 10%) in heptane furnished 0.90 g (79%) of the title compound as
a yellow oil. ESI/APCI(+): 338-340 (M+H).
15
INTERMEDIATE 18 : PREPARATION OF Methyl 2-(7-chloro-5-methyl-2-
phenylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure C from methyl 2-(7-
chloro-5-methyl-2-phenylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (1.50 g; 4.75
20 mmol), LHMDS (5.25 mL; 5.25 mmol), 1-iodopropane (0.70 mL; 7.17 mmol) in
DMF (15 mL) for 3.5 h. Purification by flash chromatography on silica gel using a
gradient of acetone (0 - 20%) in heptane furnished 0.90 g (41%) of the title
compound as an orange oil. ESI/APCI(+): 358-360 (M+H).

25 INTERMEDIATE 19 : PREPARATION OF Methyl 2-(7-chloro-5-methyl-2-
propylpyrazolo[1,5-a]pyrimidin-6-yl}pentanoate
This intermediate was prepared according to the procedure C from methyl 2-(7-
chloro-5-methyl-2-propylpyrazolo[1,5-a]pyrimidin-6-yl)acetate (0.281 g ; 1 mmol),
LHMDS (1.1 mL; 1.1 mmol), 1-iodopropane (0.146 mL; 1.5 mmol) in DMF (4 mL)

30 for 20 h. Purification by flash chromatography on silica gel using a gradient of
ethyl acetate (2 - 20%) in dichloromethane furnished 0.229 g (70%) of the title
compound as an orange oil. ESI/APCI(+): 324-326 (M+H).

INTERMEDIATE 20 : PREPARATION OF Methyl 2-(7-chloro-5-methyl-2-(furan-2-
35  yl)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
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This intermediate was prepared according to the procedure C from methyl 2-(7-
chloro-5-methyl-2-(furan-2-yl)pyrazolo[1,5-a]pyrimidin-6-yl)acetate (0.305 g; 1
mmol), LHMDS (1.1 mL; 1.1 mmol), 1-iodopropane (0.146 mL; 1.5 mmol) in DMF
(4 mL) for 20 h. Purification by flash chromatography on silica gel using a

5 gradient of ethyl acetate (2 - 20%) in dichloromethane furnished 0.229 g (52%) of
the title compound as an oil. ESI/APCI(+): 348-350 (M+H).

INTERMEDIATE 21 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl}-6,6,6-trifluorohexanoate

10 This intermediate was prepared according to the procedure C from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrimido[1,2-blindazol-3-yl)acetate (0.303 g; 1.02
mmol}, LHMDS (1.1 mL; 1.1 mmol), 1,1,1-trifluoro-4-iodobutane (0.210 mL; 1.62
mmol) in DMF (3 mL) for 20 h. Purification by flash chromatography on silica gel
using a gradient of ethyl acetate (2 - 25%) in dichloromethane furnished 0.175 g

15 (42%) of the title compound as an oil. ESI/APCI(+): 406-408 (M+H).

INTERMEDIATE 22 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl}-3-phenylpropanoate
This intermediate was prepared according to the procedure C from methyl 2-(2-
20  tert-butyl-7-chloro-5-methylpyrimido[1,2-blindazol-3-yl)acetate (0.504 g; 1.70
mmol), LHMDS (2 mL; 2 mmol), benzylbromide (0.300 mL; 2.53 mmol) in DMF
(5 mL}) for 20 h. Potassium iodide (0.420 g; 2.53 mmol} was added in the mixture
after adding benzylbromide. Purification by flash chromatography on silica gel
using a gradient of ethyl acetate (2 - 25%) in dichloromethane furnished 0.551 g
25  (84%) of the title compound as an orange solid. ESI/APCI(+): 368-370 (M+H).
ESI/APCI(-): 366-368 (M-H).

INTERMEDIATE 23 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)-3-methylpentanoate

30  This intermediate was prepared according to the procedure C from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrimido[1,2-blindazol-3-yl}acetate (0.401 g; 1.36
mmol), LHMDS (1.5 mL; 1.5 mmol), 2-iodobutane (0.250 mL; 2.17 mmol) in DMF
(4 mL) for 20 h. Purification by flash chromatography on silica gel using a
gradient of ethyl acetate (2 - 15%) in dichloromethane furnished 0.057 g (12%) of

35  the title compound as an orange solid. ESI/APCI(+): 338-340 (M+H).
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INTERMEDIATE 24 : PREPARATION OF Methyl 2-(2-tert-butyl-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl}-4-methoxybutanoate

This intermediate was prepared according to the procedure C from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrimido[1,2-blindazol-3-yl)acetate (0.500 g; 1.70
mmol), LHMDS (2 mL; 2 mmol), bromoethyl methylether (0.300 mL; 2.53 mmol)
in DMF (5 mL) for 20 h. Purification by flash chromatography on silica gel using a
gradient of ethyl acetate (2 - 35%) in dichloromethane furnished 0.220 g (36%) of
the title compound as an orange solid. ESIJAPCI(+): 354-356 (M+H).

INTERMEDIATE 25 : PREPARATION OF Ethyl 2-(3-bromo-7-chloro-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate

To a cooled solution of ethyl 2-(7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoate (0.100 g; 0.338 mmol) in dichloromethane (1.3 mL) was added N-
bromosuccinimide (0.085 g; 0.478 mmol) and the reaction mixture was stirred at
room temperature for 1 h. The solution was diluted with ethyl acetate (10 mL) and
the resulting solution was washed with a saturated sodium hydrogenosulfate
solution (10 mL), a 1M sodium hydrogenocarbonate solution (10 mL) and brine
(10 mL), dried over MgSOQ;,, filtered and concentrated under reduced pressure.
The 0.127 g of the crude remaining residue (98%) was used in the next step
without any further purification. ESI/APCI(+): 374-376-378 (M+H).

INTERMEDIATE 26 : PREPARATION OF Methyl 2-(3-bromo-2-tert-butyl-7-
chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate

To a cooled solution of methyl 2-(2-tert-butyl-7-chloro-5-methylpyrazolo[1,5-
alpyrimidin-6-yl)pentanoate (0.162 g; 0.480 mmol) in dichloromethane (2 mL)
was added N-bromosuccinimide (0.122 g; 0.685 mmol) and the reaction mixture
was stirred at room temperature for 1 h. The solution was diluted with ethyl
acetate (10 mL) and the resulting solution was washed with a saturated sodium
hydrogenosulfate solution (2 x 10 mL), a 1M sodium hydrogenocarbonate
solution (10 mL) and brine (10 mL), dried over MgSQs,, filtered and concentrated
under reduced pressure. The 0.182 g of the crude remaining orange oil (91%)
was used in the next step without any further purification. ESI/APCI(+): 416-418-
420 (M+H).
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INTERMEDIATE 27 : PREPARATION OF Ethyl 3-(2-methyl-1,3-dioxolan-2-
yhpropanoate
In a flask equipped by a Dean-Stark trap, a mixture of ethyl levulinate (28.83 g;
200 mmol}, ethylene glycol (37.24 g; 600 mmol} and a catalytic amount of
5  pyridinium para-toluenesulfonic acid in toluene (200 mL) was heated to reflux .
The trap was purged 3 times until the expected volume of water distilled. After
cooling, the mixture was washed with a saturated sodium hydrogenocarbonate
solution. The basic layer was extracted with diethylether and the organics were
combined, then washed with brine and water. The organic layer was dried over
10  sodium sulfate and concentrated under reduced pressure to afford a colorless oil.
ESI/APCI(+): 189 (M+H).

INTERMEDIATE 28 : PREPARATION OF Ethyl 2-((2-methyl-1,3-dioxolan-2-
yl)methyl)pentanoate

15 To a cooled (-78°C) solution of lithium diisopropylamide 2N in tetrahydrofurane
(30 mL, 60 mmol) in THF (8 mL) was added hexamethylphosphoramide (12 mL)
and the solution was stirred for 30 min. A solution of ethyl 3-(2-methyl-1,3-
dioxolan-2-yl)propanoate (9.4 g; 50 mmol), in tetrahydrofurane (9 mL), was
added over 30 min and stirring was continued for 1 h. Propyl iodide (6.84 mL; 70

20  mmol) was slowly added and the solution was allowed to warm to room
temperature for 4 h. the reaction was quenched by adding a saturated
ammonium chloride solution and water. The two phases were separated and the
aqueous layer was extracted with ethyl acetate (50 mL) and the combined
organic layers were sodium sulfate, filtered and concentrated under reduced

25  pressure. Purification of the remaining orange oil by flash-chromatography on
silica gel using a gradient of ethyl acetate (0 - 40%) in heptane furnished 9.8 g
(85%) of an oil. ESI/APCI(+): 231 (M+H).

INTERMEDIATE 29 : PREPARATION OF Ethyl 4-oxo-2-propylpentanoate
30 To a solution of ethyl 2-((2-methyl-1,3-dioxolan-2-yl)methyl)pentanoate (9.8 g;
42.55 mmol) in hexane (106 mL) at -78°C under nitrogen atmosphere was added
borontribromide (1M in dichloromethane) (65 mL; 55 mmol) and the reaction
mixture was stirred at -20°C for 2 h. Water (50 mL) and ethyl acetate (50 mL)
were added to the reaction mixture and both phases were separated. The
35 aqueous layer was extracted with ethyl acetate and organics were combined,
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dried over sodium sulphate, filtered and concentrated under reduced pressure.
Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (1 - 40%) in heptane furnished 6.41 g (81%) of the title compound as a
light yellow oil. ESI/APCI(+): 187 (M+H).

INTERMEDIATE 30 : PREPARATION OF 5-Amino-1,2-dimethyl-1H-imidazole-4-
carbonitrile
To a suspension of aminomalonitrile p-toluenesulfonate salt (0.5 g; 1.974 mmol)
in acetonitrile (9 mL) was added a 0.5M ammonia solution in tetrahydrofurane (4
10 mL; 2 mmol). The reaction mixture was stirred at room temperature for 2.5 h. The
solids were filtered and washed with tetrahydrofurane. The filtrate was
concentrated to a volume of 10 mL. Triethylorthoacetate (0.361 mL; 1.969 mmol)
was added and the reaction mixture was refluxed for 1h. After cooling to 0°C,
triethylamine (0.330 mL; 2.368 mmol) and a 2M methylamine solution in
15  tetrahydrofurane (1.2 mL; 2.400 mmol) were added. The reaction mixture was
allowed to warm to room temperature and was stirred for 18 h at room
temperature. The solvents were evaporated and the residue was purified by flash
chromatography on silica gel using a gradient of methanol (5 - 10%) in
dichloromethane to give 0.090 g (33%) of title compound as a yellow solid.
20  ESIAPCI (+): 137 (M+H). ESI/APCI (-): 135 (M-H).

INTERMEDIATE 31 : PREPARATION OF (5-Amino-1,2-dimethyl-1H-imidazol-4-
yl)(p-tolyl)methanone
To a solution of 5-amino-1,2-dimethyl-1H-imidazole-4-carbonitrile (0.090 g; 0.661
25  mmol) in tetrahydrofurane (27 mL) was added a 1M p-methylphenylmagnesium
bromide solution in tetrahydrofurane (3.3 mL; 3.300 mmol). After 2 h stirring at
room temperature, a 3 M hydrochloric acid solution (27 mL) was added and the
reaction mixture was stirred at room temperature for 18 h and 1 h more at 80 °C.
The reaction mixture was then cooled to 0°C, basified with a 6 M sodium
30  hydroxide solution (pH = 9) and extracted twice with ethyl acetate. The organic
phases were combined, washed with water and brine, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The remaining residue was
purified by flash chromatography on silica gel using a gradient of methanol (2 -
30%) in dichloromethane to give 0.077 mg (51%) of title compound as a yellow
35  solid. ESI/APCI (+): 230 (M+H); 252 (M+Na); 481 (2M+Na).
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15 HPLC nethod_1 Tinme (M- /mn) Solvent A ¥0/ 0) Solvent B
(0/0) 0 20 sENDERMEGA 3%0PREPARATION OF Ethyl N-cyanoacetimidate

To a solution of 1,1,1-triethoxyethane (3.66 mL; 20 mmol) in acetonitrile (40 mL)
was add cyanamide (0.882 g; 21 mmol) and the reaction mixture was stirred at
5  room temperature for 21 h. No reaction so the mixture was heated to reflux for
18 h. The volatiles were removed under reduced pressure and the 2.24 g (100%)
of the crude white solid were dried and used without further purification.
ESI/APCI(+): 113 (M+H). NMR ('H) : DMSO-d6 4.24 (q, 2H, CH,), 2.37 (s, 3H,
CHj3), 1.27 (t, 3H, CHy).
10
INTERMEDIATE 33 : PREPARATION OF N'-cyano-N-(cyanomethyl)-N-
methylacetimidamide
To a solution of ethyl N-cyanoacetimidate (1.12 g; 10 mmol) in ethanol (20 mL)
was add 2-(methylamino)acetonitrile (0.736 g; 10.5 mmol} and the reaction
15  mixture was stirred at room temperature for 24 h. The volatiles were removed
under reduced pressure and the 1.36 g (100%) of the crude white solid were
dried and used without further purification. ESI/APCI(+): 137 (M+H).

INTERMEDIATE 34 : PREPARATION OF 4-amino-1,2-dimethyl-1H-imidazole-5-
20  carbonitrile
To a solution of N'-cyano-N-(cyanomethyl)-N-methylacetimidamide (1.36 g; 10
mmol) in dry ethanol (50 mL) under nitrogen atmosphere was added sodium
ethanolate (4.85 mL; 13 mmol) and the reaction mixture was stirred at room
temperature for 18 h. After cooling, the volatiles were removed under reduced
25  pressure and the remaining crude was purified by flash-chromatography on silica
gel using a gradient of methanol (0 — 20%) in dichloromethane to afford 1.23 g
(61%) of the title compound as a light beige solid. ESI/APCI(+): 137 (M+H).

INTERMEDIATE 35 : PREPARATION OF (4-amino-1,2-dimethyl-1H-imidazol-5-
30  yl)(p-tolyl)methanone

To a solution of 4-amino-1,2-dimethyl-1H-imidazole-5-carbonitrile (0.272 g; 2

mmol) in dry tetrahydrofurane (60 mL) under nitrogen atmosphere was slowly

added a 1M p-tolylmagnesium bromide solution in tetrahydrofurane (10 mL; 10

mmol). The resulting solution was stirred at room temperature for 21 h. A 3N
35  hydrochloric acid solution (40 mL) was added to hydrolyse the intermediate imine
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and the reaction mixture was heated to reflux for 2 h. The volatiles were removed
under reduced pressure and the crude residue was dissolved in ethyl acetate.
The well-stirred mixture was basified by adding a 3N sodium hydroxide solution.
Purification by flash-chromatography on silica gel using a gradient of methanol (1

5 = 20%) in dichloromethane furnished 0.172 g (37 %) of the title compound as a
deep yellow oil. ESI/APCI(+): 230 (M+H)

INTERMEDIATE 36 : PREPARATION OF 5-amino-1-methyl-2-propyl-1H-
imidazole-4-carbonitrile

10 To a suspension of aminomalonitrile p-toluenesulfonate (1.26 g; 5 mmol) in
acetonitrile was added a 0.5M solution of ammonia in tetrahydrofurane (12 mL; 6
mmol) and the reaction mixture was stirred at room temperature for 2.5 h. The
suspension was filtered, washed with acetonitrile and the filtrate was
concentrated until approximatively 20 mL. Trimethylorthobutyrate was added and

15 the reaction mixture was heated to reflux for 5 h.
After cooling at 0°C, triethylamine (1.69 mL; 6 mmol) and methyl amine (2M in
tetrahydrofurane) (3 mL; 6 mmol) were added. The solution was stirred at room
temperature for 21 h. The volatiles were removed under reduced pressure and
the crude residue was purified by flash-chromatography on silica gel using a

20  gradient of methanol (1 — 20%) in dichloromethane to afford 0.351 g (42%) of the
titte compound as a brownish solid. ESI/APCI(+): 164 (M+H)

INTERMEDIATE 37 : PREPARATION OF (5-amino-1-methyl-2-propyl-1H-
imidazol-4-yl)(p-tolyl)methanone

25 To a solution of 5-amino-1-methyl-2-n-propyl-1H-imidazole-4-carbonitrile (0.328
g; 2 mmol) in dry tetrahydrofurane (20 mL) under nitrogen atmosphere was
slowly added a 1M p-tolylmagnesium bromide solution in tetrahydrofurane (10
mL; 10 mmol). The resulting solution was stirred at room temperature for 2 h. A
3N hydrochloric acid solution (20 mL) was added to hydrolyse the intermediate

30 imine and the reaction mixture was heated to reflux for 1 h and at room
temperature for 18 h. After cooling at 0°C, the reaction mixture was basified with
a 6N sodium hydroxide solution. The product was extracted with ethyl acetate (80
mL) and the organics were dried over sodium sulfate, filtered and concentrated
under reduced pressure. Purification by flash-chromatography on silica gel using

35  agradient of methanol (1 — 20%) in dichloromethane furnished 0.180 g (35 %) of
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the title compound as a deep yellow oil. ESI/JAPCI(+): 258 (M+H)

INTERMEDIATE 38 : PREPARATION OF 5-amino-1-methyl-2-iso-propyl-1H-
imidazole-4-carbonitrile
5 To a suspension of aminomalonitrile p-toluenesulfonate (2.53 g; 10 mmol) in
acetonitrile (40 mL) was added a 0.5M solution of ammonia in tetrahydrofurane
(24 mL; 12 mmol) and the reaction mixture was stirred at room temperature for
2.5 h. The suspension was filtered, washed with acetonitrile and tetrahydrofurane
and the filtrate was concentrated until approximatively 40 mL.
10 Trimethylorthobutyrate was added and the reaction mixture was heated to reflux
for 21 h. After cooling at 0°C, triethylamine (3.4 mL; 12 mmol) and methyl amine
(2M in tetrahydrofurane) (6 mL; 12 mmol) were added. The solution was stirred at
room temperature for 21 h. The volatiles were removed under reduced pressure
and the crude residue was purified by flash-chromatography on silica gel using a
15  gradient of methanol (1 — 20%) in dichloromethane to afford 0.901 g (65 %) of the
titte compound as a brown solid. ESI/APCI(+): 164 (M+H)

INTERMEDIATE 39 : PREPARATION OF (5-amino-1-methyl-2-iso-propyl-1H-
imidazol-4-yl)(p-tolyl)methanone

20  To a solution of 5-amino-1-methyl-2-isopropyl-1H-imidazole-4-carbonitrile (0.328
g; 2 mmol) in dry tetrahydrofurane (20 mL) under nitrogen atmosphere was
slowly added a 1M p-tolylmagnesium bromide solution in tetrahydrofurane (10
mL; 10 mmol). The resulting solution was stirred at room temperature for 2 h. A
3N hydrochloric acid solution (20 mL) was added to hydrolyse the intermediate

25 imine and the reaction mixture was heated to reflux for 2 h and at room
temperature for 18 h. After cooling at 0°C, the reaction mixture was basified with
a 6N sodium hydroxide solution. The product was extracted with ethyl acetate (80
mL) and the organics were dried over sodium sulfate, filtered and concentrated
under reduced pressure. Purification by flash-chromatography on silica gel using

30  a gradient of methanol (1 — 20%) in dichloromethane furnished 0.304 g (59 %) of
the title compound as a deep yellow oil. ESI/JAPCI(+): 258 (M+H)

INTERMEDIATE 40 : PREPARATION OF Methyl 2-(7-hydroxy-2-isopropyl-5-
methyl-[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)acetate
35 A mixture of 3-amino-5-isopropyl-1H-1,2,4-triazole (1 g; 7.93 mmol) and dimethyl
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25  Purification by flash chromatography on silica gel using a gradient of ethyl
acetate (10 — 60%) in heptane furnished 0.325 g (61%) of the title compound as

a beige solid. ESI/APCI (+): 283 - 285 (M+H).

to

INTERMEDIATE 42 : PREPARATION OF 2-methoxy-4-methylaniline

30  To a solution of 2-methoxy-4-methyl-1-nitrobenzene (5 g; 29.9 mmol) in methanol
(200 mL) was added tin(ll)chloride dihydrate (33.7 g; 150 mmol) and the mixture
was heated under reflux for 3 hours. The solvent was removed under reduced
pressure, the residue was dissolved in ethyl acetate and a saturated solution of

sodium hydrogenocarbonate was added until a basic pH was reached. The



2-al kyl -acetate (1 equivalent) and aryl boronic acid (1.5 to 3 equival ents)
in a mxture of water/DVE (1/3) were added
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di i sopropyl ethylamne (3 to 4 equivalents). The reaction m xture was heated
at a tenperature between 80 and 140C under inert 30 atnosphere until
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m xture and the solution was washed with a 1N hydrochloric acid solution, a
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e oty 1 neftens itfisfed 232 (BTR) br AR ARG RIGAY (adbinhy SBELE (5 9
(95% was obt(pimed 6:63-@60ft 3H sk HaronESI3.39E) BHY) OCPIgR 22k 3H, EBIs).APCI (- ) :
296 (M H). 1H NWR (DVBO-d6) (ppm) 6 12.38 (1H, bs); 7.98 (2H, d, J=6.82

Hz); 7.41-7.50 30(3H, M; 6.58 (1H, s); 3.62 (3H, s); 3.57 (2H, s), 2.32
(3H, s). INTERMEDIATE 44 : PREPARATION OF 2-methoxy-4-methylphenylboronic acid

20 To a cooled (-78°C) solution of 1-bromo-2-methoxy-4-methylbenzene (1.67 g;
8.31 mmol) in dry THF (40 mL) under argon atmosphere, was added dropwise a
tert-butyllithium solution 1.5M in pentane (12.18 ml; 18,27 mmol). After 10 min,
trimethyl borate (1.415 mL; 12.46 mmol) was added dropwise as a neat liquid
and the reaction was stirred at -78°C for 1 hour. The reaction mixture was

25 allowed to warm up to room temperature and stirring was carried on for an
additional hour. The mixture was quenched with a saturated solution of
ammonium chloride and the organic volatiles were removed under reduced
pressure. The residue was acidified with a 2N solution of hydrochloric acid and
the mixture was extracted with dichloromethane. The extract was washed with

30  brine, dried over magnesium sulphate, filtered and concentrated under reduced
pressure. The crude product was precipitated out off a DCM/heptane solution,
washed with heptane and dried under high vacuum to give 0.2 g (14.5%) of the
title compound as a off-white solid. "H-NMR (300 MHz, CDCls) (ppm) §&: 7.57 (d, J
= 8.1 Hz, 1H, H®); 6.86 (s, 1H, H%); 6.79 (d, J = 8.1 Hz, 1H, H%); 3.99 (s, 3H,



| NTERVEDI ATE 5 : PREPARATI ON OF Met hyl 2-(7-hydroxy-5-net hyl - 2-

propyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) acetate This internedi ate was

pr epar ed woeordi7zewst o t he procedure A fgpm di net hyl 35aeetryprsmoorizas e (1. 65
g; 8.8 mmol) and 3- Ami no-5- n-propyl I|-1Hpyrazole (1 g; 8 nmmol) in
toluene (8 nL) for 20 h. The 1.79 g of the title conpound (85% was
obtained as a white solid. ESI/APCI (+): 264 (MH). | NTERMVEDI ATE 6 :
PREPARATI ON OF Met hyl 2-(2-(furan-2-yl)-7-hydroxy-5-

5met hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl )acetate This internedi ate was prepared
accor di ng t o QGis)pd- 4L sddHeCls) r om di net hyl acetyl succinate (1.4 g; 7.4
mml ) and 5-(furan-2-yl)-1H pyrazol-3-amne (1 g; 6.7 nmmol) in toluene (7
m.) for 20 h. The 1.76 g of the title conpound (92% was obtai ned as a
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PREPARATHEN %Iaﬁ%ﬁ%erg rerfiof & Ah@srredBLLY bREsGEOY ﬂesgfuea\llzﬁ’sy Hlsg&bé’d in

i n-6-yl)acetate i's Internedi ate was prgpare according t e procedure B

from ethyl 28yl ah%mmeﬁmlmB oW} setiof of syeloshletieriagidnars? Prizeckhat e
11.75 g ; 5 0 |
( g %d{?g’ﬂ ver m&goérﬁghobb@ r%%ﬁﬁ %ﬁ‘pr&tr’eo ﬁﬁe}e ?[Ffd diHE %rmgt@dﬂ i ne

(10 m) for ication b omat' ograp on silica gel
using a gradlueﬁ@r F@HU@anyﬂeS%w@tt@W@l 8. 133@%1%)rpfdhe;mle)p@mwfm1@s fllpal shed

8.2 g (64% Hyd. ESI/APCI (+): 240 (MtH).
101 NTERMEDI A E 1%%ﬁ%F$E§’RgA¥MQHp%—S} P%y? 265@9 rt butyl - 7-chl or o- 5-

met hyl pyRazol o[ 1, 5-a] pyri mi di n-6-yl )acet ate Th| s internmedi ate was prepared
according to IN'F@RQIE@(I\',@@"@G B bReBABATION OH %\ﬂethyl 2-(7-chloro-2-isopropyl-5-

methyl-[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)pentanoate

To a solution of methyl 2-(7-hydroxy-2-isopropyl-5-methyl-[1,2,4]triazolo[1,5-

a]pyrimidin-6-yl)pentanoate (0.133 g; 0.434 mmol) in phosphorus oxychloride (2
30 mL) was added dimethylaniline (0.050 mL; 0.394 mmol) and the solution was

stirred at 45°C for 3 days and at 110°C for an additional 24 hours. After cooling,

the solvent was evaporated and a 1N solution of sodium hydroxide was added to

the residue. The product was extracted with ethyl acetate and the combined

organics were washed with a 1N solution of hydrochloric acid, brine, dried over



tert-butyl-7-hydroxy-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-yl)acetate (2.00 g
; 7.21 mol ), phosphorus oxychloride (8 nL) and dinethylaniline (1.6 nl)
for 3 daywo 20f/0Pemesf i cati on by flash chggmat ography on ecChiEpaoigelosusi ng a
gradient of ethyl acetate (0 - 15% in dichloronethane furnished 1.45 g
(68% of the title conmpound as a yellow solid. ESI/APCI (+): 296-298 (MH).
| NTERVEDI ATE 11 : PREPARATI ON OF Met hyl 2-(7-chl oro-5-nethyl -2-

20phenyl pyrazol o[ 1, 5-a] pyri m di n-6-yl )acetate This internmedi ate was
prepared according to the procedure B from nethyl 2-(7-

hydr oxy- 5- rretrnﬁdnes'ummmhaﬁwﬁiaereri@[ngi cenegniigtadningien regiugeq ateeslaleeTl(I@tim

10. 09 mmol ), ) i n ) for
3 days. Puri fi Cgtl on(dL?zoqéés:?h/l)glkérsglrgr%tg%%réy%b%gﬂlsgl E@Y/A?P\ Ql %é_gzgr_adl ent
of ethyl 25aéMtHie (0 - 25% in dichloronethane furni shed 2.07 g (65% of
the title conpound as a white solid. ESI/APC (+): 317-319 (MH).

| NTERVEDI ATE 12 : PREPARATI ON OF Met hyl 2-(7-chl oro-5- et hyl - 2-

propyl pyr azollB[EREERINTE B cﬁF#EFGWMIQé\bQEt hgPr(z- %erlzutell“m@remﬁén%)é

prepared accef §'4ﬁ19|at29|o 1@3]&9%%@“@?)&!‘&5%@'[ hyl 2-(7-

hydr oxy- 5- et hyl - 2 -propy{) fazol o 7bgyrlmdln 6-yl)acetate (1.79 g; 6.8

mol ), phospRANEOSBEATEY IoYH-de; ‘tE'aBdﬁﬂp o di-Oetmalaand digdhyl 2-age-$- for 3

days. Purifi e%dy%@chuatfel(a%b Y TRIAAY RSV ih GGl zeﬁinnszaﬁd gadi ent
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accordi ng toflgge Cbmtaéwaehxeon redieRngal Hipingpa (gadignt of methanol (0 — 3%) in

(fur an-2-y1) d?chibY&lh@%Xnéfuﬁﬁ%Wd @5?@§3b%ioﬁﬁ]tm¥rcbmp@hﬁ‘d s ¥lWiaesbahe (2.75
:9.61 mMmmol phosphor us oxychl ori and dinethylaniline (2 n)

for 3 days. APF(E&TM%@PM’*H)I ash chrorrat ography on silica gel using a

gradient of ethyl acetate (1 - 20% in dichloronethane furni shed 2.12 g

(73% of the title con;Pound as a li yel | ow sol i d. ESI/APCIg 305
(MeH) . 1051 NTRERVEYERA B 418: Eﬁﬁﬁm&gﬁl@\h ©F ByhgA(2-benzyl-7-chlor methyl-

2-(7-chl oro- iT D AR08 1- 53-a]pyr|m|d|n 6- y&pentanoate
met hyl -[ 1, 2, _Ijtrlazolo yrim di n- 6- I%acetate A sol ution of nethyl

2- (7- hydr oxy- -|%0|§P on - 5>fmﬁtfpw|2[(12tzen4ylﬁ yt-ametn-[1,2,4]triazolo[1,5-
a] pyri m di n- Gk éﬂ)ge.ﬁtgnéa‘ieqo 521Jg9 mmh)mdm.rp H&%HQFUHSOX%MGM@U de (5

m.) 15 was heat ed 100 or 24 h. Eoorus 0X oride in éxcess was

removed undeimly)ed@f @ddgst es“@dhuéaramf {heé0G i hﬁ%gnraplv ad sthp | spddigni Wasan

i ce-bathogA gy gef 1retisds ﬁ@t‘ijr'sUWﬁ@l‘/gdcﬂ’iggr‘tﬁ@@%&@fbtf%h§§ﬂh‘éf=dsoc§ky$ﬁ§r|§@r efully
added until neutralization. e){t‘gueous ayer was extracted wth ethyl

acetate, the\§8g@RIed \Rrcethyntnatala, Wak AddEch o e ersiduy Jhpfspiion was

concentrat ed Wy3Aed Wigddced ﬁl&%ﬁubﬁsoégmpwdrhkleét TRE béﬁufeb@sshayer was
chr omat ogr aphy on silica g usi “r)l)g gradient of ethyl acetate 10 - 60 %

in heptane f@xhrciedwitp eyBacptqtesog ths Saeined proanisdamssunarea¥asieg it sol i d.
ESI/APCI (+) 1NZQutuonZ&%&iMdﬁ)onU\JEﬁ?MﬁPéAJr%dléver'?%Dréé‘fﬁﬂ b e Matehud

2-(7-chloro-5- 25nmeth e@)(;razo 0 a] pyri mdin-6-yl)pentanoate This
inter rred?éte%@ﬁ‘?@b@? URGEE 67 Cﬁ@ Presstiffe Ryritcatignmy fash chmmaesrsphy- ( 7-

hyd 5- 1 |
L%I\/Ir:)gxx(/8 3”En17?hYSl|II%\ér§e4QJs§?b 2 %Ir%dd%;dg@élﬂgrhic@tayé X@C-e&?%}am( ﬂepﬁargb furﬁlsﬁed“(m ) )

for 3 h. PuriOf%A (7)sf the H%%C@HPW Hy# &B‘ﬁg)eﬁﬁwo"sl ES%P% ) ¥ g%

gradi ent of QMHJM? 30acetate (5 - 20% in dichloromethane furnished 1.8 g
(85% of the title conmpound as a brown oil. ESI/APCI (+): 282-284 (MtH).

30
EXAMPLE 1: PREPARATION OF Ethyl 2-(7-((R)-3-(4-
chlorophenylsulfonamido)piperidin-1-yl)-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl)pentanoate
To a suspension of ethyl 2-(7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-



| NTERVEDI ATE 16: PREPARATI ON OF Et hyl 2-(7-chl oro-5-nethyl pyrazol o[ 1, 5-

al pyri mdin-6-yl)pentanoate 35This internedi ate was prepared according to

t he procewore1i@76tedm et hyl 2-(7- 89 PCT/EP2010/070306

hydr oxy- 5- met hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl )acetate (2.53 g; 10 nmol),

LHVDS (11 m; 11 mmol ), 1-iodopropane (1.45 ni; 15 mmol) in DVF (30 nL) for

3 h. Purification by flash chromatography on silica gel using a gradient of

ethyl acetate (5 - 20% in dichloromethane furnished 2.4 g (81% of the

title conpound 5as a brown oil. ESI/APCI (+): 296-298 (MtH). | NTERMVEDI ATE 17
PREPARATI Oy Eé;ntéﬁ‘éé?é’ |(0§9§§g ter an%!)tw dfy Q&]héﬁ@(ﬁ ‘mL) were added (R)-3-

nmet hyl pyr azol 0[1 5-a] pyr.i m di n- 6- pent @noate This internedi ate was
pr epar ed acc&oﬂf’”ﬁb‘of’@ef"i’i@e 69- 6&-&@0@ f’F%ﬂW?ﬁé’!%‘W'a@'”FéQ 33 mL ; 2 mmol)

tert-butyl - 7a68!the ebetivit ﬂ?njodttpyr\ﬂz@lh@{atdeatagw rcmda h- - yls)eacwtbat afted g ;
3.38 mmol ) in DMF

1000t b 508G, s Tirsucs TR teisoce JEFBE RRBAEG bR i Pl BB Usin

a gradi enp ofesidiet oae pllfied bYIpsh nhm;mwapﬁworrms&he@ewgﬁg@ ¢ragdint of t he

Lt e pcomounthfedaitSbL Al goRRtdARRL b AR (M) ol IFRVEDI ATE

PREPARA
pheny! pyr azol(&})-8- @FHPWWYCﬁfﬁQHWiaﬁU @)plp?r}ﬂérr‘rﬂ thyysazorp] bpradryriatidinwas

e e ﬁ‘ﬁ’ @g‘a‘”gﬁbﬁg a%qumw@swmym e et 2t

V4 | |
4.75 20 mmol )" eLHlv%é L ym_ 25(7 z(é%rﬁ%%bu?xw?% %@H%)PR?” 1n¥_|) 87 17
mTF!) InllDIVFn(eIEyIm:ézdld[ﬂ %]@rmuduﬁmylfpeo&tnbng(? J7sasd) mgarrmpﬁg)r a pd;yh dog 00
SIl1Cca e uslt n [ C on .Nn an ur ni .
o (ason S0 ¢ RsRvEs B BhERimaha OB PIT hd rinpfodeeld pRERI 206 WL ALIREY Vi)
25| NTERVEDI A‘ﬂEpBQ/ISe PREPRIRATTH SN thivems (5 @W)(Wascadded @n-the voiglilegwere
pr opy! Py azolahduct Shauiolhelid's B 38RB e iRt TRoRL s

prepared according to the procedure rom net
chl or o- 5- met WYXUR prddpy Highloergtapne-tielylaming di1hl 6- 9| )a&ét aged (oPrB1 g ; 1

mol ), LHB/DScﬁl%ro'beﬁkensLIfénW'ﬁlﬂbﬁde 21qcb3ﬂrrﬁm@l)$va€%d@ié@ 'ITHe redctonmiRiule ' n DVF
(4 nmL) 30 for chromato silica

20 ri f i at i o
Cai e & or aqieRiiged o faam fdmenyr e{ff o0 WX vt Sholeoen hEck iR Shed
0.229 ¢ (70tyasamjf-atedn@mimdsrhuemcdrlqmiensblatmmnh@raqugcmsolah/er &3k / AfGtted ) witi324- 326

gm'vth)yl ;h'( > R ATRENERE SRBNRNEPANFSL BSHERhHLRY AT thEFeREQE GAY HRrifired T OM

chl of o- 5- et hylflash chromategrantty) asysitcacded Lsing-2egrpgientofditiyl acstalea@et 33%) (0. 305
9, 1 mmbb) lrrHNQﬁa&étolfd?Hushbelsd@f%?%) %f hﬂ’-?—ﬂ@&h ad G 16 mdyaARcip )l ) in

(4 . Purification by flash chronmat ography on si ca gel
u5| ng a 59ra§f36‘r§?’6(§M+5? hyl acetate (2 - 20% in dichloronethane furnished
0.229 g (52% of the title conmpound as an oil. ESI/APCI(+): 348-350 (M+H).

ot by pyr azoESPMREE D G BREBARATIGN T I | PRl | 2t
i nt er medi atechmrophemdsldtbrmrmdommqldm 1t-yib51sme1hgt|hyrazo®[ﬂr5edpmtﬁuyh 2-(2-

tert-but % 7-63*318% ?af% ggt hyl pyrim do[ 1, 2- b] i ndazol - 3- ypacet ate (0.303 g;
1.02 mmo fm_ 1.1 mol), 1,1,1-trifluoro-4-iodobutane (0.210

m.; 1.62 mrmlTp i @we(nglqm)off At Z(7-Fierpfs- wathypyragglot 1. elpyamichntit ogr aphy
on silica gel)ysishate q0@d5?t 103N dRFebIabR (2 mL)25ve’f}e ia@ded (S)-3-

di chl or onet hane furnj shed 0 15(142/2 of the title conpound as an oil.
ESI / APCI ( +) : gmmglp(awll& (0.4 g; Zmmol), diisopropylethylamine (0 331 mL; 2 mmol)

and the reaction mixture was heated at 90°C for 3 h in a seal-tube. After cooling,
30 the volatiles were removed under reduced pressure and the remaining residue
was purified by flash chromatography on silica gel using a gradient of ethyl
acetate (2 - 50%) in dichloromethane to furnish 0.401 g (87%) of ethyl 2-(7-((S)-
3-(tert-butoxycarbonylamino)piperidin-1-yl}-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoate as a yellow oil. ESI/APCI(+): 460 (M+H).
35 The last ethyl 2-(7-((S)-3-(tert-butoxycarbonylamino)piperidin-1-yl)-5-



| NTERVEDI ATE 22 : PREPARATI ON OF Met hyl 2-(2-tert-butyl-7-chl oro-5-

nmet hyl pyrazol o[ 1, 5-a] pyri m di n-6-y1) - 3- phenyl propanoat e Thi s

i nt er rediwoeowagepsepar ed accordi ng to vhe procedure C Prompowbhyd3ol- ( 2-
20t ert-butyl -7-chl oro-5-met hyl pyri m do[ 1, 2- b] i ndazol - 3-ypacetate (0.504 g;
1.70 mmol ), LHVDS (2 nlL; 2 mmol ), benzyl bromde (0.300 nL; 2.53 mmol) in
DVF (5 m.) for 20 h. Potassiumiodide (0.420 g; 2.53 mmpl) was added in the
m xture after addi ng benzyl brom de. Purification by flash chromatography on
silica gel using a gradient of ethyl acetate (2 - 25% in dichloronethane
furni shed 0. - inid- u g i

ESI / APCI ( +) : %@%&%ﬁ%ﬁ%ﬁ%@/&ﬂgé 'Bp?e)”fa‘“é'fg%. ggsa%fmaq}p VRS s 5
PREPARATI ON @issiéedhj dishioforpethane (f (i) Ang Arigogeasetic acid (1 mL) was added

met hyl pyr aZg'dﬁiprEse?]Nﬁw Bmhﬂi Qﬁrﬁngﬁjtbaluanéfg iﬁwlmwﬁaﬁtng tﬁéz)ﬂilbﬁleé Wees medi at e
was prepared according to the procedu rom etk - (2= .

Lort Pbutyl - 7rpEbUESke Bubetdt PSR The ropeRine i, fat disselred o1 o
1.36 Mol §, bHkDS (lof5 dichlofortetnand-ieth@lanoaebutiahe 60. 280 nhnd 2. gatarmol ) in
DVF (4 nL) f if] i fl. 1\ Aol e HSYRRY gel
using a gr adi%élr?t?&gpz%tsﬁ%wég@%gﬁ(o% 1d?§ﬁ5]8p2\%g%?ﬁ€%r oné?ﬁglr?g rJT]Ihtr%?\el shed
0.057 g (12%vasfstiged lgeraam feanpesptgsulied 1ds Taa nuxtdreywas grensheg sy /aapog(a)

338- 340 ( MrHkaturd bl ERYRENiAhEcridride SORARARATE QuéFusMRYBY Was extracted with
2-(2-tert-butyl-7-chl oro-5-

7-C . . -
met hy!| pyr azoldQNEreNeage-| (HAgNis-'8Yef 142U SoRERGRGS ANdBaresidyf Wap RUEfStdi at e
was p[)epa?ed b@tﬂleghi dlhmmatdlgrr]éw ¢ siicadas @sibg fargrguiﬁﬁtltdiﬂdthyia(:&ateaZ - 50%)
tert-butyl-7-c ro-5-net. i m = bl indazol - 3- ypacet 00 g;
1570 ot ). EEERes bk M0 8@y ol LORBRR & HERT B2 &
mmol ) in DVMF53%-536YMfb). 20 h. Purification by flash chromatography on

silica gel using a gradient of ethyl acetate (2 - 35% in dichloronethane

furni shed 0.220 (36% of the title conpound as an_orange solid.
ESI / APCI (+): EM\?%'S% (MH) . 110 PREBARADIGNE 2HOF  pHESHXRATI 247 -6R)Be(fy |

2- (3- br omw- 7cﬁmre?ﬁe@|smﬁayﬁia5{]@mﬁahﬂ-n@)ﬁ-mmmwaao@ms gt e To a
cool ed sol uti on 0 ethyl 2-(7-chloro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n- 6-

yl ) pent anoat &Y PN 0 338 mmol ) in dichl oronethane (1.3 nl) was added
N 15 bronosUociani sustensn08d ggthy). L7F -chiarb)5-mpthylplimzolefich-aipyrimidii-ar e was

stirred at r or. | O i]u i Lhoet hyl
acetate (10 &ﬁg@%@%ﬁégbgggﬁ t i%é"@% EFP?JQEIQ%%AGV\EEY]@@ %et%taggesﬁ(ﬁpgt ed
sodi um hydr oferesinopuTaidingl (%37Ong ( 20mmo)), dissoprpyisdhylaming dPddérokadonat e
sol uti on( 10 yirke)) aRd Y iedetidnl Rixied wall H R PHES0MISPS h thid L&l ebeafter .
concentrated under reduced pressure. 20The 0.127 g of the crude renaining
resi due (98%FONRY, hsevplaties Werehesnoved 4nogr fadyged RrFsHig IMkineggManingt i on.
53|( g AEQ (+) 2 résldue3viBs Piffiddvisyifiash MR radhy 86 silicEiFePARAJ l-bfatfenivet hy|
-(3-brono-2-tert-hutyl-7- .. , 0
chi or o- 5 met FIbS7ABI8T 0% g orareRtRens: iy mish i &8 e ea
sol ution of EHylterbtBxyoartonglamimo)@yrodidior bylp-6medthylpypgraed|%] 1, 5-
25  a]pyrimidin-6-yl)pentanoate as a yellow oil. ESI/APCI(+): 446 (M+H).
The last ethyl 2-(7-((R)-3-(tert-butoxycarbonylamino)pyrrolidin-1-yl}-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.394 g, 0.92 mmol) was
dissolved in dichloromethane (4 mL) and trifluoroacetic acid (1 mL) was added
dropewise. After 30 min stirring, toluene (5 ml) was added and the volatiles were
30 removed under reduced pressure. The remaining residue was dissolved in a
mixture of dichloromethane-triethylamine (1:1, 6 mL) and para-
chlorobenzensulfonyl chloride (0.211 g; 1 mmol) was added. The reaction mixture
was stirred at room temperature for 1 h. The mixture was quenched by adding a
saturated ammonium chloride solution, the aqueous layer was extracted with

35 dichloromethane. Organic layer was concentrated and the residue was purified



a] pyri mdin-6-yl)pentanoate (0.162 g; 0.480 mol) in dichloronethane (2 nl)
was added N-bronosuccinimde (0.122 g; 0.685 nmol) and the reaction m xture
was stirrwgatyomemm t enperature for 1 h9l The sol uti on wesTdirba@d30é t h
ethyl acetate (10 nL) and the resulting solution was washed with a

sat urated sodi um 30 hydrogenosul fate solution (2 x 10 nL), a 1M sodium
hydr ogenocar bonate solution (10 nL) and brine (10 nL), dried over MgSO4,
filtered and concentrated under reduced pressure. The 0.182 g of the crude
remai ning orange oil (91% was used in the next step wthout any further
purificationy 5}1]5,60 I%lﬁl,\gf: 7 %)
PREPARATI ON o&ﬁ%wﬁ)@%wfra fé&a g sl dragie II1tN;E) roggﬁﬁgtg T20%) | ask
equi pped by & b@%tﬁ”%tt%\rflkr”lsha{b3 6, 9P Yoo tigle C@FWP”‘]’ @\?Lﬂri Akt ESIARCIER: g; 200
mrol ), et hyl epe-sgbyweH).(37.24 g; 600 nmol) and a catal ytic amount of 5

pyri di ni um para-toluenesul fonic acid in toluene (200 nL) was heated to
reflux . The trap was purged 3 tines until the expected vol ume of water
distilledS ABXAMRIID! i ng, the nPRERARATRGONwasFd w Ethyh sa«(f-fS¢d-(4odi um

et byl ot her QQ%B?R%WA%‘EB%&%M@E@D“ TP R PYERRA i,

wat er. The ogdineptanpate was dried over 10sodi um sul fate and concentrat ed
under reducedoprﬁs%ugﬁanfs%nafctforah C’@{?%HI&%% Mb{hylpgs%fb}’éﬂ% élﬁj{lmmgéi( MtH) .
- di ox0l an-2-

| NTERVEDI ATE 28 : PREPARATI ON ?: g
yl') met hyl ) peMVRHE3IR 1 F654 ¢o ‘EJP‘EH% k) Mﬁef%aaﬂ? (S)-3-
di i sopropy! arBodemﬁthynroIH&w @ir 9f armmbl)( aﬁ)sdptopy(ﬂﬂhmmdnb (O14HhL ( &.51L) was

dded h th h h d he f 30
min. A so ut TOHOBARLER (38 Smebi e Rted APt ST ESestiitish Bl 6. 4 7:
50 mmol ), in cD@tngalﬂymlv@aujeawere( @&nmved ngr metideed omsuwarrd theanethagtiig r i ng
was continued.di@fe \Jvag'gu ﬁéb‘%& fIerq'cHR)rr(a@o%’ﬁ %r?g‘on éﬁ}cg%emh% V‘@%df}ehp%y added

and the solution wa warmto ture

reacti on was elrbacaielg (By SQudiimeichlormeihaiete f%r‘fﬁbrﬂ‘&ﬁﬂ g Pr) et Rdft on and
wa% ﬁr tgmls TG @t %‘ﬁ§utﬂ@fo@rtﬁﬁ9l@€rﬁicﬁ@rﬁﬁﬂgmthﬂ) -BOhRYISyrh2YSTN Sas  ext {j act ed
Wi e acet at e an e'c nicc |a wer e sodi um
Sl Tare, 111 ERVAIE WBRLERtTErE et P ot aeHsr 8B 6 Pur T cat i on
of the remui fhag ofaahge athyl by2f(7¢(§|’)—3e(lmrrt9hwtbqgﬂaa:m|nylaaﬂncﬁ)pyrrahaung‘eyl)-ﬁsi ng a
di ent of - 40048 | f i sh . 0 f
o120 ent of Sl BEAL SRn R DIERLE S TE N By o o
4- ox0- 2- pr opylisselmed irpdicblogonethane KoMl iaod tiffuogeaegtic acid (1 mL) was added
2- ((2-mebpyl dﬂop%mﬁiéeoﬁﬁblaﬁb ?mﬁ’lsﬁrﬂﬁé hbflhérﬁ’@gg ﬁﬁﬂ%’éseac(d%d%ng théaolgﬁemw in

hexane (106 nlL) under nitrogen a here was ad borontri brom de
(1IMin dichl 6‘?%%’@(dharr‘@r r@FJBC%LPre%UFMP? r&ﬁ@'”ﬂrfgeref%@t WB?I qlﬁs?ivﬂid dNvilas

stirred at - 20Gufor o hdicHbtcieth&®-mthynenet hyik1, acet ake)( Sena'L) paes e added
to the reactl

t L 35 |
was. oxtr act o R et IIONetaie B o Aoy N AR e oD Tl over
sodi um sul phatas,stifred taé raeeh mmubematnceefnt l dt e umixtare wesiqumbhpd bysaddmg a

Purifi |

cthyl | acdt ar STl SRS AHANGHuR, Yhe 6Redll ol MBs BueBl Dl P
conmpound as dianjogeinetpang. cﬁrg@mc Iar;eslwmr(ceytrat%?anémﬂ)re&@q WEFRIVE(DMATE 30:
PREPARATI ON %flﬁsﬁ@hﬂaﬁfalog%aﬂiyf@{ Sivder éérFu'sfﬁlgdaﬁér%H%nﬂof é&ﬁ&l%@ia‘ié (2 BSJ"}Q) amml )

suspen5| on of "am nomal onitri tolouenesu onate salt” (0Q SqI

in acet oni t r il 8eRENEY TyFRish :%%%fig 4506/ BRI BN ROWY 3 ?'?9r?"| F /APC'(+)

t et r ahydr of usa0&2p4Mm0).nL; 2 Mol ). The reaction m xture was stirred at
roomterrBQrature for 2.5 h. The solids were filtered and washed with
tetrahydrofurane. The filtrate was concentrated to a volunme of 10 nL.

Tri et hyl or t hOBXAMBLE § 0 PREPARATIONOGE metbly) 24Bemettivletiphenylpyrazolo§t;5: on

m xture was Leflixiath-6Qpehtandhier cooling to 0C, triethylamne (0.330 ni;
2.368 mmol ) aﬁé})r @ m%r)ﬁ Pgm ne solution in 15 tetr%v\édrofurane (1.2 m;

2. 400 mol) %I’Se'”@mi@@ate'l‘ﬁ@i PeRatedArcRidicohfasocedy drand meditn2t(é- r oom

t enper ature @g@trd’l@-'ine&ﬁw{jztgﬂ%nf/@?ra%&op d]pg@rﬂ]lcarrt-gi‘yfnsérﬂérwa@e (UT!BQS Veﬂtls wer e
evapor a an e residue wa e as 0 silica
gor s nga. gEel cRESBISHR YRS (P05 Tigay 31 Mt HEGRORERTEHBRDE Wive 0. 090
g (33% of title conpound as a yellow solid. 20ESI/APCI (+): 137 (MtH).
ESI/APCI (-): 135 (M H).



| NTERVEDI ATE 31 : PREPARATI ON OF (5- Amino-1, 2-di met hyl- 1Hi m dazol - 4-
yl)(p-tol yl)met hanone To a sol ution of

5- am no- wd-2dimestegl- 1H- i m dazol e-4-carbpnitrile (0.090pgI/EP26160H7@66 NI )
in tetrahydrofurane (27 nL) was added a 1M p-net hyl phenyl magnesi um br om de
solution in tetrahydrofurane (3.3 nL; 3.300 mmol ). After 2 h stirring at
roomtenperature, a 3 Mhydrochloric acid solution (27 nL.) was added and
the reaction mxture was stirred at roomtenperature for 18 h and 1 h nore
at 80 C. The reaction m xture was then cooled to OC, basified with a 6 M

sodi um 30 hydepxdids (@thgono £ Rhing1) Shd fal%p%yie%}lé‘rﬁmb\’(b 863 WLt ha &irrl

acetate. The Or'ﬂ%g—l c phases were conbi ned wat er and _bri ne,
dri ed over sHti Wateat@ 1fi4 tekbPtahel goﬁ@%r?cor é‘i"@d Fﬂﬁt&e@t'%@ucﬁae

pressure. Thehfoaimbdrapity besdikbaegalagsimgial §ia@énbyr fditas iceito MRt-o§18phy on
silica gel usin i chl or onet hanF to

a gradi ent . of
i ve 0. 077 o Prandlat WinisReq BoRA 482 %)ty s SOMPRUES ARG (4
230 (MrH) 5 2s2ntaiiiidgd widlBan (rapdrita ESIARTHRVERUAVEH32: PREPARATI ON OF Et hyl
N-cyanoacetim date To a solution of 1,1,1-triethoxyet hane (3.66 nmL; 20
mol ) in acetonitrile (40 nL) was add cyanam de (0.882 g; 21 mmol) and the
reacti on m xEXAMRIEE 65t PREEARATION @5nmnethyh 2-&tmedy}-éo- tgjylnyramlo,[ action so
the m xture rhﬁiairgdyq)geﬁ@i,bm@ for 18 h. The volatiles were renoved under

0

fnd used w ¢ f{ﬁ[ﬁemﬁaeﬂ%?%ﬁe i PrePatat RO oAPESSPIUTEn B TG R TR 11y
PN@?RS/ED?%‘ZI% chigro- thetﬁyﬂ@)pheﬁylﬁ?ra(zsloﬂl%ﬂa]p(ﬂ'lﬁildm 8-yBer(tdnoadd, (0C243) .g 101
N - oyano- N (&b RYCE e BT a8 iak dE™9 LBHRFPISTYSORSA

N- cyanoacet i walidiem ((0.262 gig 1012nnm10)) and eillh@molbylétmami_r)e 414 ddl- ; 2 5
2-(met hyl am w%a &1 P Laks (t(”o“ 736nfl) akO14p°ARY hoarﬂﬁ]etﬁ?ﬁl E8R twrﬂaéf?

m xture was stir ed at room errperaturefor 24 es wer e
removed undechfosiaieEapipr e8stlic@ a¢ldusing a19radiegt Ol sty 3§?tatt€hé2 cr2e) Vi t e

?R/L id wene dlrd;\l@%)r@ﬁ@ltlhu_ﬁr@dfum@hl@euo 38w f}f{sjz%pttrfl frieCc gild @@mpbhd ARChA+oil 137
4- ani no- 1, 2- &PW@F}W’? @Y‘-’I’- ?WHH%F% 6:3;'? %&(Wﬁpe To a sol ution of

N -cyano- N- (cyanonet hyl ) - N-net hyl aceti m dam de (1.36 g; 10 mmol) in dry
ethanol (50 'E)()Aé\hllglh r 7”'“9&%3@%@‘?%“%? Wh?ﬂﬁfg?[ ?MbHWl%ﬂﬂé‘{i&gt gle (4.85

m.; 13 mmol) an reaction mxture was st room’tenpéerature for
18 h. After ebenylpyrazoledlpcalnytimidineylipentannatel under reduced 25 pressure

and the pgmaiTRigaterhEdsie\Rss Br‘érgbiféd%cgbﬂurfd %Sthecdﬂééé%l;eogff%‘?mhe@rm sibica gel
usi ng a gradi ent of di chl'aoronet hane to aff ord 1.23 g

(8195 ot %t he Pyl LoNBBLT o4y Ry N5 SEpyGEdpicrdPergnPalec: (1402 197 (MHH) .
| NTERVEDI ATE03®8.  PRERARAT! Rénglbofohicani meidl, 2(ali@t hygl- 1H boi danelot)s-

30yl t ol th | ut

4 o 1.2, AR re R RinBol EabeRuPhofo%R 1 €950, 992%; oI 37 n ary

t et r ahydr of udasmprémBetmlamined@:35ainl pgemmal) moBidRertemtds: 1s|206MnJL) adde® a 1M
p-tolyl magnegjiurg pr 9m|ﬁ’c%t|§r9'bg§fa8ﬁ' ch%rﬁaq%%%gﬁé}jmfsﬂircgrb%l (J%iag @-grgﬁ%ﬁF‘BP' ). The

resul ting solution

35hydr ochl or ieaepetateol2ut P&h) udichipomeianediyedsited hjdt 61 () tohéne title

i nt er medi at e chfpBghPEal B cERARINRI RN HRPUNES EBﬁRP@ﬂ+%}@80 @lhkyx for 2 h.
The volatiles were renoved under reduced pressure and the crude resi due was

di ssolved in ethyl acetate. The well-stirred m xture was basified by adding
a 3N sodi um rEy@mmlLEIessol PREPARATION | ORt iMethyly 2-(2a@h-ndtySraictylampy on

silica g u i£ent aof .aet o) 0% in dichloronethane
furni shegbo. ﬁaar?%}oa]ﬂ § yf'ﬁ' d'{'lél}%gp érpoeitr}ﬁd as a deep yellow oil.

ESI/ APCI (+): TZ&On(emme{)|aﬂel\W'@?NEDB¢Q'ﬂB®6rdeDI§EﬁAWde@Me$ from methyl 2-(2-

5-am no- 1-ne 1e_ @u@e i on of
am nomnal oni t?‘gﬂ’“ rfgmgﬁ%yﬁt%ﬂ@éﬂ@ s agﬂ)'r|m@h%1p%nt%93§tget nitri ?e was
added a 0. 5MO%sB0ut i BYINQVK an?ri?r'ﬂ”%PrPWCtet?%ydr(Bf@@aneg(120&33 6 mmsl)) and
the reacti on éftakistighe@phssphineed p@IIad”@rﬁm t@oBer agur eofoed 2nfmdly Thed

R L Y N A AR P T e LAl o

and



15t he reaction m xture was heated to reflux for 5 h. After cooling at 0C
triethylamne (1.69 nL; 6 nmol) and nethyl amne (2Min tetrahydrofurane)
(3 nL; 6 worbj)r/omeree added. The sol uti on9svas stirred at powmre@opaysas ure for
21 h. The vol atiles were renoved under reduced pressure and the crude
residue was purified by flash-chromatography on silica gel using a
20gradi ent of nethanol (1 - 209% in dichloronmethane to afford 0.351 g (42%
of the title conmpound as a brownish solid. ESI/APCI (+): 164 (MH)

| NTERVEDI ATE 37 : PREPARATI ON OF

(5-am no- 1- myubyd 13 abqpyﬂauafwa%r%zjo%|as41 ¥ihbhTdPhotyTBh NNANGoI2adiA

sol ution of 5-am no-1-net -2-N- azol'e-4-carhb onltrlglJe(O 328
g; 2 mmol) i 9rasignt obethyAAg ¥%ﬂ9aﬁ /o @01 mt)romﬁH@PemrNSB@%H 126 9déphePe was

sl ow y added ttee §iéd laombworragraasouuaorlnammatw @ith Wni iedpurity. ESIA@EnIE).08e ane (10
m.; 10 nmol). +P§ resulting solution was stirred at roomtenperature for 2
h. A 3N hydrélxlh ric acid solution (20 nm.) was added to hydrol yse the

internedi &ate 30 imne and the reaction mxture was heated to reflux for 1 h
and at room u fo er ago a i m xture
was basified wt IgéGIeIeso Fﬁmﬁﬁ&ﬁ@rldeogoﬁﬂﬁﬂgl E'I"ﬁgn%bg Eﬁgﬁgspéxtract ed
wi th ethyl aé@VW@{%@i"rﬁj]P&ﬁﬂ“%ﬁeﬁ -YhRgmareateer e dri ed over SOdI um suI fate,

filtered and Trhmﬁ@%éah@%mar%rpare%dé&sm.rrg @)Stﬁérpﬁocelawé Eifdt hidthyp

f I ash- chr omat ogr aph on SI i ent noI 1 - 209
o T oy R el Sthsn By agol Tt S8vim st Sbeendte (LMo Ss o

deep yel llow mhmon Eﬁhdlﬁﬁ’@bﬁrt) aci@ 5@.075H ) 0lIYPERIMD), A@Ealaiﬁruphdﬂlylﬁﬁéﬁmmeﬂ\l OF
5-am no-1-nethyl-2-is0-.Aro H m dazo 4car W tri a, syspensi on
ot o ol oRAlR Y] QRYst T4 ikgREL R e o0 AL SR T
(40 m) was audded im OMEMaten (i ilan1 ohLa@hddi02C i far 468t haRydiicstion dne flésd ni; 12
mol ) and th%hFo‘ﬁ'f’a‘%ég‘grQ,FhW‘oﬁtéﬂ?c% é@s dﬁ@\g)\i Br f‘éd%"nt P UMy %@%’E@t((&”%(?] B irf: O h.

The suspensi on was ered acetonitrile and tetra ydrofurane
and the filt dighioremethanm dumishat cet109t9 I(%6[))erxihﬁat”ﬂG/éPWP@B”qn_aS 2p oil

Tri met hylior t heRdiniiAéewitRan agslerly. IW) AP +):.eaqtviep)m Xt ure was heated to
reflux for 21 h. After cooling at 0OC, triethylamne (3.4 nL; 12 mmol) and

met hyl amine (2Min tetrahydrofurane) (6 nL; 12 mmol) were added. The
sol uti on was EXAMPIEE at0r oom PREPARATION f @F 2IMéthylThe2«teat-butyd-74B+ e

d d fied b
[ ache chr omaYAFSAEREnR SaTth o RREE SARORRTaR CYfpdiinalte LLOT Y 500
i n di chl or on8tisan @rm@dlaifef\masjp@pg@ﬂ aycow@@o tbe pregedure E dropo meduha- (as a
brown sobjpd. t@ﬁbﬂt@fﬁblﬁlé?o—S %ﬂ%@gdg%@%ﬂﬂ% ﬁ)%entaﬁBEBA%ﬂﬁ\'zgfro

(5-am no-1-net hyl-2-iso-pro Y azol %g t ol ypmet hanone
sol ution of %- nomf-‘%t hy#- OiWi’%rB'EiPopy‘ﬁFC'd_LI—I-|(Pr10 zol ¥- 4- 8aphoni PAP)e (0 328

gl \?\A mﬂoldéI Id rfetrymtrtpﬁbhﬂbrydbrpafn@r arpanécmnma)(o omlder ghi tocmgten anels pharce vvas(10
SIO added a e SO on, 1 ane
10 mory sl R R A AL TR e ST 2 B PR e, (2
h. A 3N hydr éwi¥ daysc Padficatisn by tfiasim chathatdgraptesorasideigelaismgdr glaylat bhe

t diat d t $ g for 2 h
e oSt e B WELBR, @abs i ARRLIARAIL! MRS DERLEAN o Bfd e Tor 2 D

was basi fi ed cainppurd W%@MPWMWP&QM'H@%@WﬂW@ﬁSl/ﬁTH@'(p} 886 tM+ihs extract ed
with ethyl acetate (80 nL) and the organics were dried over sodium sulfate,

filtered and rate ress .. Purification. b

F1 ash. ohr o3OS Bn: SRHEARAEON GHn FeIBE” 1 Gitpaon Renarliai 1 - 200

i n di chl or onetdthyipyfazolo[$/5e]pPridithn $-yijentdnaite t he ti t | e conpound as a deep

yel | ow oi,}. | /. APCl (+). 258 (Mt | NTEF TE 40 PARATI ON Met hyl

2-(7- hydngy}:@_sl |§§6m%%l§?_\ggs pr(epa@d ?cco%ﬁll\éEt% the procedure rom methyl 2?5

met hyl -[ 1, 2, 44r+-butylaz-ohlofor5-5redt] yimyraaviali A-agpyyim)idioérdipen@batei x(A.1e ob;

3-am no- 5-1 spiRPYlmibn 1. 25 AabhthABbhic( 1 &id 7- @3108M!g; ans @ ML),
tetrakistriphenylphosphine  palladium  (0.042 g; 0.039 mmol} and
diisopropylethylamine (0.220 mL ; 1.26 mmol) in DME-water (3:1; 2.5 mL) at

35 90°C for 48 h. Purification by flash chromatography on silica gel using a gradient



acetyl succinate (1.85 g; 9.83 mmol) in toluene (35 nL) was heated for 24
hours under reflux in a flask equi pped with a Dean-Stark apparatus. The

sol vent wae 2eviapeteat ed under reduced pregsure and the regwiePng/oress due was
coevaporated in nethanol before crystallizing in nethanol to furnish 0.396
g of 5the title conpound as a white solid. The filtrate was evaporated,
acetic acid (3 nL) was added and the solution was allowed to crystallize a
second time to furnish 0.187 g of the title conpound. The filtrate was
concentrated under reduced pressure and the residue was purified by flash

chromat ogr aphy @) a°de|tdt§?0 Q@d%Hﬁ'(ﬂ%lcﬁoﬂéﬁﬁgh@mrnlgﬁec?é h% g$638} & thefhie 1009
in heptane to furnish 0. he tit ite solid (62%

overal | vyiel d?mPQWWTQ'b@PW'”aWW'WﬂM NEVAR@'(’M“?%QVH'TH oH); 3.61
(s, 3H OCH3): 3.55 (s, 2H, CH2): 3.05 (m 1H, CH(CH3)2): 2.31 (s, 3H,

PREPARAT ON M%'gﬂ% ('3'—5'5&‘6?@5@&% %F%ﬂ(.zs{ewguwl(ﬁl"E“d4°J"5:'y')'5'

15net hyl [ 1, 2 ngthylipyeazolaj(l .5;dpwiimidin6-yl)pentangedect ate A stirred sol ution of
thyl 2-(7- |z
met ny ( grlﬂﬁmgdlbﬁqgégg% %]dr%gm ozmé]pr%crédaﬁeofiq;oqn et rml 2- (I de (5

a] pyri mdi n-6-ypacet a orus ox

mL; 53. 6 nmolfgt-griyl- TTé@iP@d5 -ethyiycazo! 1 @@]mm@n WIW@ﬂWPaﬁM Oh@ﬁ( 19nL; 7.89

ol ) was th@m@dd&ﬁhaﬂyd tirLingoL3LYIbeBneas asidl rr(@doéor 3 @95@ ahmbH5C.
After coolin e volati|l es were rermveg %%:Eder r ressure and the

resi due was g‘?t?é‘&triPé‘S”Y'HhQﬁpEWPor HREHYRe )9 Th ga olsol #9 on was
successi vel ydwaﬁiﬂ@ﬁj/lmyzldimmel(ﬂ 220! mti; dma)fnrmﬂlmm\/lﬁlﬁlat@xl(idm (25xmlPatrl), a

IN solutlon h c.acid nd_brine (2 X organic
Fayer was dr S0 BB EG R SFoR Moty edhLar s S tRuld ardiinas:
reduced presshetyl taer(0 f Bo%) irodichigromedisinedhmishet Ayt28ud 983k fithé tite gel
using a gradi nn d 325 ¢
(619 of the ?‘%’P@;dcg%rp%gke' g‘g't‘soggpﬁéé'ﬂtg@m?gy%'th 28, %@vg %'[A -4{%)85
(MH) . | NTERVBOHATE 42: PREPARATI ON OF 2- net hoxy- 4- et hyl ani | | ne 30 To a
solutionief 2-nmethoxy-4-nmethyl-1-nitrobenzene (5 g; 29.9 mmol) in nethanol

mxture vae: FRANALE 1dc PREPARATHEY OF Histha 2 el el uncter
reduced pr essmetbylpytezotaf$5eh]pyriaidiniésydidentghaate et hyl acetate and a

sat ur at ed okl ARy 8Eq s8R AT AORIGRALPANAL 5, HASLAIESH i Bidkl 3 25T © PH

was reached. suspensi on over "a of Ce
or gani c phaséem\aéetylsE*p@P@t@dﬂetfwéIMﬁ@?@'QM 5+a]ra/n§afﬂlmﬁaxl)@ént§@pdtﬁ of. 410 sedi um

hydr ogenegar fposvat eq’mel‘)' ed 1OKEbI- Wg%ﬁfcuma%ldﬂ ph@ﬁgz ang caneent r@qff, under
reduced pressure, The fesidue was used as such In the next reaction, 5

| NTERVEDI ATE tefrpkistsinbensptiasphiner  paliadivs- 2.0t hox§- 4- ROBARY| FERIENeaRD a

sol ut Id gndof oSyl sthpaamede.226. @b ; o, 2628rm4o|mbMB-WateeQ3 onj pi5i e) 625 nl)
was adde ter Y, ur,e S
heated at 65€ ngé 48rﬂtr%'B%ﬁ'ogl%ﬁf%%ﬁ%Pré’ma/&o%ﬁ*t}i?%ﬁ'?%afge' “S'”gagrad'e”wa

2- met hoxy- 4- weethyl ostdte 1@ - 38%gn dﬂﬂzhlemnmlanmduomshled%mnm(aBz4@rt)mﬂtlhe tilee was
added cagef ul T sol vent
e r ooy chiheBAit B0% Tttt Sl Elw e Pt g ARciThfy °
acetate and wWdshed W|th a 5% sol uti on of ammoni a, wat er, a solution of
EDTA, water and brine. The organic |l ayer was dried over sodi um sul phate,

chr onat ogr ApKANP G [1ccPBEPARATION:G Mo d-hfort il 4L Bengerupdn5- Sa0p 1 n

gerCT gne fur niygkﬁaﬁe&)ﬂﬁyrgzéﬁBP/G?ﬂiyrgmﬂm Btyll)peﬁ@mgetségd lHZ?,HNR ( 300- M2-|226

St oy BB\ Risis e bieARiedadrl BB the Aokl r S8 PR BiBa i &
acid 20 To aterbbltgds (3h|¢®€§ medhivlpyirarelap . Sejyriondin B-yhipehiexgate- ngt 10 benzene
(1.67 g; 8.3 f%orjn}n ?{]X S%trfaﬁﬁgtlm- f%ﬁﬂ@%ab@?&é’r@?@”@?ﬁgﬁan Y@?E;S?dded

dropw se a tert buty i um sol uti ent a
mol ). After 916-688 ﬁnmw |tﬁfé@h4ﬁtmp*mylahesr(ﬂ1ne4r1%laﬁﬂﬂm (9203@60 nor8B4 niea) antbied
dropwi se as @uﬁﬁﬁépwétﬁ}ﬂérﬂméﬂd 2bbenlr engs h@ﬁbly\iﬁﬁal\m‘:ﬂv\fa&&%ai 27rﬁ_c)3af 96°cL hour.

EEERATILE T B R A

with a saturat ed sol ution of amoni um chl oride and the organic volatiles
were renoved under reduced pressure. The residue was acidified with a 2N
solution of hydrochloric acid and the m xture was extracted with

di chl oronet hane. The extract was washed with 30 brine, dried over magnesi um
sul phate, filtered and concentrated under reduced pressure. The crude
product was precipitated out off a DCM heptane sol ution, washed with
heptane and dried under hi gh vacuumto gl ve 0 2 g (14. 5°/c) of the t|tIe

o o o o M. o NSNS OOR PN S ¥ — g —



10 filtered and then dissolved in THF (3.75 nL). A 5% solution of sodium
hydroxide (1.25 nm_; 1.56 mmol) was added and the reaction m xture was
stirred avornopm7smeperature for 24 hourgs Solid sodi um lrgdmrrede7d30s 100 g;
2.50 mmol) was added and the reaction m xture was heated to 75C for 18
hours. The sol vent was evaporated and a 1N solution of hydrochloric
solution was added to the 15 residue. The aqueous sol ution was extracted
with ethyl acetate and the conbi ned organi c phases were washed with brine,
dried over magnesi um sul phate, filtered and concentrated under reduced

pressure. They n1_ al@a@e-r 1A W@§|clqbl%$r§?JtrYeﬁ‘@ quhlé’F%Tdr@ﬁ‘m g(@29h )or A tiihi onyl

chloride (0.05 ) mol ) was ad . The solution was stirred at room
t enper at ur e £BMPRYIthGSr 3. Yetpw %bC%)tP%ﬂrlait@s WHEr @ IR d ERHAEF! 8 atreed
pressure, themeesi due was dissolved in ethyl acetate, washed with a 1IN
solution of hydrochloric acid and brine. The organic |ayer was dried over
magnesi um sul phate, filtered and concentrated under reduced pressure to
yield 0.133 EXAMPAE of 15 he: t i PREPABATIONd &F a Methyl oi 2-(2-ES-bWREr-(1-+) : 307

(M) ESI T Aphanlopih (st et MRS A5 fain ESHARATLEY O Nethy

2-(7-chloro I SO
met hyl - [ 1, 2, 4pistip eém@qﬂ@[elwgﬁ BlepgredracePidie o the dneceduea B froon snedfoll dt(Pon of

met hyl  2- (7- hyepepy7-2nibiosy | zra?ahslag@n&udﬁhietyl)%éﬂia%éteEJ (0.83

a ri mdin-6-yl)pentanga p%/‘ia orus g.chlorlde
L0 T vl %%Ban el be st a5 b et me IR A kRS G ol i | o
was stirned .126G; f(D4613 netayly mndklﬁthpﬁér%hbémhlﬁm p@dﬁthmO@maBQZé hD@(MS Aft er

cooling, the solven S _evapoar at ed Iut| odlu y.dy oxi de
nes. added 1 omine FRE R HRERIANGE @ 20a et PACRATh BhecHRct Bt and
t he conbi ned ndr) @4I90Ls fw&hmﬁwﬁ@dtm bhﬂ@shlomrsmrawgremwofn mWrg&Hmlsmgla: aci d,
b dried | t 6o

rine, dried oygln %ﬂéﬂ?ﬁa‘q LR PEAL & aidHidr %%ﬁ%n%%’m%ﬂé‘&ﬁ%?% (QQA)ZBFjer

reduced presgure rrpound (0.12 was | so

br owni sh oi | theetiflg agppoynd) as 52)6’“3‘@P"(CMPH)”"”@PWEFQI\EDFWE'M?ESVPFFF@F’ARATI ON
OF Et hyl 12- (23bemzpi- 7- hydr oxy- 5- net hyl -

[1,2,4]-triazol 0[1, -a] pyri m di n-6-yl) pent anoat e

3-am no-5-benzyl-1H 1, 2,4-triazole (0.700 g; 4.02 mml) and di et hyl
2-acetyl-3- [EXAMPIECcithat:e PREFARATIONS1 Ol Methyt e Zi(2stect-netgll-74(2,801 uene

20 nmL d | ask
<(aqU| ppZada\r/]\A ttﬁr}ﬁ’d&e ig'? aﬁﬁﬁgﬁbgﬁ‘ﬂ SrazAb]lﬁgly528 S’giﬁ{'dirneé g%ﬂt(g)rr‘g?t%daznder
reduced presé'lmSeintePuedilfaiec\aaa Dn@pbsedfaoazgrdingﬂodhatm@peeiperdwrrsma‘tfwé2gé+ usi ng
a gradi en OfterFrBLtjtpla'ﬂ%lofoOS me@n@py}r&o@g[?Bla?ﬁlﬁﬁélhﬁs'%ﬁgpfewaﬂb%ed Qadr71g9 (399

of the title conmpound as a whi'te foam
151 NTERVEDI A?QSZsmmqﬁR@ﬁkﬁﬂWr@@@ZOﬁ_ﬂW{yﬁ ytbO(@'Cbéﬁ@y(P GA6c a1 Bro§> 5TRebhy | -
[1, 2, 4] - tri az&taRiskripheny|phdspRingi npaﬂa/du)rpent(@omat egTo 8.036l utiras) of af hyl

2-(-2b 1- d th 4]t
2, 2benayt b S e TP Wb 80 14 Rl OVl et 370 2 Bkl ors de
(7 rrL) was a@d&dfcm%m murlacationm@rf(aehZﬁamdiograprﬁBonrmbtta)gestmﬂm’gl’aagradieut| on was

20 stirred aty é%?&ée%t%?o hgg‘% @Eﬁlgrrorr%?ﬁalder\‘grm d%@ﬁ%quﬁe 1) &R rus

oxychl oride enove acetate was a resi ue

sol ution was caaphet st & yellawm dorortpamagid y&bi amimpdiityx ESYAPTHe): aﬁ%?eous

| ayer was exymaas. ed with ethyl acetate and the conbined organic |ayers were
washed with a 1N solution of hydrochloric acid, brine, dried over nagnesium
sul phate, filtered 25 and concentrated under reduced pressure. Purification
by flash chr mmxgmphy RREPARATEDN)GF Methyl 292 geadiutylt7-@cldolopheaght ate (0

oo 0 LB AN Bl i |11 oo o
EXAVPLEL: PREPARAMeONSIHEehy a2 plepaledRyceBrding to the procedure E from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate  (0.104 g;
0.302 mmol), 4-chlorophenylboronic acid (0.105 g; 0.671 mmol),
tetrakistriphenylphosphine  palladium (0.066 g; 0.057 mmol} and

35  diisopropylethylamine (0.220 mL ; 1.26 mmol) in DME-water (3 :1; 2.5 mL) at



chl or ophenyl sul f onam do) pi peri di n-1-y1)-5-net hyl pyrazol o[ 1, 5-a] pyri m di n6-y
| ) pent anoate To a suspensi on of ethyl

2- (7- chl owo-2btwatteyl pyrazol o[ 1, 5-a] pyri g6 di n-6- yl) pentremeeb@o(@3B®5 g; 1
mmol) in dry toluene (1 nL) were added (R)-3- Bocam nopiperidine (0.4 g; 2
mol ), diisopropylethylamne (0.331 nL ; 2 mmol) and the reaction m xture
was heated at 90C for 18 h in a seal -tube. After cooling, the volatiles
were removed under reduced pressure and the remaining 5 residue was
purified by flash chromat ography on silica gel using a gradient of ethyl

acetate (2 - op@3%ori 13 i A &UQ@HMV\E\Q uszHrHmr%xﬂét%pgmﬁ'%ﬁ%impfurtﬁﬁem"
2-(7- ((R-3-(tert-butoxycar onﬁ/4pam no |per|

i n- 1-y1) - 5- meUATAAH9N- AT A (8- Ai4pY e MdNi n6- yI ) pent anoate as a yel low oil .
ESI/ APCl (+): 460 (M-H)

methy! pyr avoF aéw“ E T i AP AT TION, aiar dHBVE, BEE - o
di ssol ved5i nddneﬂiymlmwt)I‘ﬁanneti(ydpyra;olahtﬁ-a]pyfrimldrm&wb)pentaaoatie (1 nmL) was
added dr opewigf. i Ef; afé%é@ Breggferdrédfégrdn’isgoio“t%% cdllle EWRM Af ot pd the

vol atil es were rermveof e remaining r ue was

di ssol ved i nfet thkhﬁ@OGX-&m%ﬂWRWM[ aradryrimidintopypenigeogte: 1(0. @%}J and

pare- 15 chl @r:;d@e%mul Bany et PehfBoroRic21dcid®: (do7oly) wassoadgr@), The
reaction mxtur?( stirre at ro mte z@aﬁjrefor 1 The mxture was

quenched by &JRKSYIPRCEYPRASRIBE a [ ¢ de9sol B%48n, Mme) ag¥ous
layer wasoexdisupresisthylimisieciol2200mEt, MazmmnwgmnDMEl-water (3\/&5 26neEpkt at ed

and the resi urified. b fla h.chrao i u5|ng a
aradi et of SO et Uk SRR SRR Vel huok! §RuBBhs! 575,
of title conpotimtias. %&i/PcHGI(ﬂE@&’(AP(EI)( +): 534 536 (MtH).

EXAMPLE2: PREPARATI ONOFEt hyI 2-(7-((S)-3-(4-

chl or ophenyl sul f onam do) eridin-1- razo o[ 1, 5-a] pyrim di n256
-yl ) pent anoaEXAMPLE 38 %Ayprbpﬁﬁethylz(z Yerth utyl-7-(4-ethylphenyl)-5-

2-(7-chl gs0- %aﬁyllpyfmlqmmwrnﬁmhwl pan@arfbafie yl)pentanoate (0.295 g; 1
nmml ) in dry_toluene rrL%ﬁ)were ddeddgsgzZ Bocam no lperl din 2]4 g, 2
o) i o B DR R e W Pl Bressateprandbion e TN BT bBNGA @i xt o o
was heat ed atterBb@yForhidroRd-metteyleadold] Ubea]pyhftidin-ceydjpentagpatsOt (m)emsol giiles

were r ermved er rﬁ'ﬁﬁ'}’ceq & Er?e%ﬁ)ofdﬁgc t haecdr eggggbng resd g(ﬁy @uri fied

by fl ash chroma ograp on silica’gel using a rent tate (2
- 509 in di ¢etrakistinsehdpleospbineur mialddign4010.66¢ 8795 of. Oé?hylmmolﬁ Qr(dS)

3- (tert-byt OxysH: r@@/%ﬁéﬂ]m@)ﬁ@'mrmé '1“261/ APC{ B If)"ﬁ/FEhMéﬂéW(@Z@ 9blmpy &l pyrimd

i n-6- yl)pentanoate as ow oil . f

35Thel ast et hyPX for-1§ fS)Tft? ¢rHde MaRriah A A58 iy f@nﬁ%fﬁpﬁ@moat Aoy et 5.
met hyl pyr azolpfiflcatio®] ESITAPTGIcH )48 dHHpent anoat e (0. 368 g, 0.80 mmol) was
di ssol ved in dichloronethane (4 nL) and trifluoroacetic acid (1 nL) was
added dropew se. After 30 min stirring, toluene (5 m) was added and the
vol ati | es weEXAMPIE 20 URREPARAJIQGNJOP Meatbyl 2+(2 Téné-bubjlﬁ-(ﬁmglhydsj-ﬂﬂe was

di ssol veds! 1 bangolBiiatixEbind-fHlSOn g RRRRG LMY, (L1 L. 0 L) and

par echl or obenzens was added. The reaction
m xture was sy!)penf@aoate roomtenperature for 1 h. The mixture was quenched

oxtract ed ?‘ﬁkﬁﬁ%*’ﬁg?%ﬁw eI o Phocd R B . e

resi due was pRIF P‘Ftiy chigr 'é‘”ﬁqywr%%?‘ghét%‘@%{ﬁ%%o\ﬂ JPeNiangate e Qr%i né a

gradi ent of etdepl mmeg), &8,4-d(Wdro-2@%enidib]epitiorepib-T-fi-bortingh a6|d2@1)123 665% of
E;(fé\k/gLEg. ORlé %m%%&glétmﬂs |p/(1'§‘r|:1)3(cl:l Il'(gss)pgmgfp%llag’um( M-d_:% g; 0.029 mmol) and

15chl or ophenyiiim,drtbpyﬂmmmmylpy(ﬂﬁdol Ml n-1126/ Mmd) meDME-wgtea£dt o] 2.55mk] pyri m di n
- 6-yl)pent ag ﬁ]% i Fﬁh‘lﬁﬁ?ﬁ ﬁ'bgrﬂ h cﬁEorf‘r}'a{éog?{a%hy oq §I|I gel using a rgdlfgl

2-(7-chloro yrazo anoa
mmol) in dryof gyhule@f@té(tq_ (Qrt)15v’géprédlg g@@le(tl]@ne;jurmshed 0 114 g (87%) of the title

compound as a yellow oil contaminated with an impurity. ESI/APCI(+): 452
35  (M+H).



Bocam nopyrrolidine (0.370 g; 2 mol ), diisopropylethylamne (0.414 nL ;
2.5 20 mmol ) and the reaction m xture was heated at 90C for 3 hin a

seal -t ubewoAbti@rremsol i ng, the vol atil esonwere renobved unden/precivoedopr essur e
and the remaining residue was purified by flash chromatography on silica
gel using a gradient of ethyl acetate (2 - 50% in dichloronethane to
furnish 0.394 g (92% of ethyl 2-(7- ((R)-3-(tert-butoxycarbonyl am
ino)pyrrolid in-1-y1)-5-methyl pyrazol o[ 1, 5- 25a] pyri m di n-6-yl ) pent anoat e
as a yellowoil. ESI/APCI (+): 446 (MtH). The | ast et hyl

2-(7-((R) - 3- @)@WP@E‘%WWMWA’@I@W@W%&MlzitziteltN&t)yt 512 (T-(4-methyl-

methylpyrazol%lSa] rimd yl ) pent angat e (0. mml’) was

di ssol ved i n3dt-efydres tt}?ﬁﬁe[b(m ﬂﬂ)‘azé'ha X'I’f"l"‘l“ﬂBY'Bé(EaéPf‘g" é(ﬁ]By"('T'qﬂl‘) was
added dr opewest)peptdrdat0 mn stirring, toluene (5 m) was added and the
vol atil es were. 30renoyed under reduced press The r i nin l due was
i seol ved | nTHS TIPS VAR BiePBFShARCRATE B BRI e TP TETy! A17- and

par echl or dbererehstyl-T-onyio-gmednyilmyeazoln| 255 pyrimidimbey| jpenasoatdded.06Bhegr eact i on
m xture was %tzowrﬁmo@u Fn%ﬂﬁﬂ I&M@{ﬂ& I?neft |1%é‘d.ol£k§or6"a?§t2§ﬂ M‘@ﬁ gyenched

by adding a saturate ori d ous er was

extracted wi 2h-BBaPEH Hlogeinpafe ! 12}@arﬂ 4,07I W@P')Mgtr%@ﬂﬁmwwéﬁpfmﬁj t he
resi due was @Hfé&lurﬁqol@34% @bs@hﬁmanta%r@ebyroeﬂ e%hIIamqeg(@lzzgsmng eogr adi ent

of ethyl acetate heptane to furn of title
conmpound as éTHnQJM'n %Ef |((3r)1 2o fily 3 ?(h]/lg_ofor 8 guﬁflc(atlon by flash

EXAVPL E4 1 PRERARATEH NGBSt byl tica’gdl(Sing-a( dradiht of emivenycbsitd fonassup)myr rol i d

in-I -yl)-5- | | 5 T
0L )5 TR ks DY LD XD RE gk oo piogers on
(0.281 g; 1 wmolaininatediwih aoireiiy. ESIAEC (werdd 1dbided (S) - 3- 10

Bocam nopyrrolidine (0.370 g; 2 mol), d| i sopropyl et hyl am ne (0. 414 m.
2.5 mol) and the reaction mxture was heated at 90C for 3 in

seal -tube. ABXAMRIR)| 22, : t RREPARATIONS GIEr eEthyho eld- hfﬁﬂ@r517&!hﬂe7dppr essur e
and the qgmaltaly rémbﬁ@awﬁnﬁmme‘ymmhéd@sh chr omat ogr aphy on 5| I ica

I t,. of di t.h
]93r muzlhng 20 g (%?E‘d o(r)1 [R{(l/ aéet(rgmo 7(02hloro“:’50methy,2>yraz(ozlghoé -a yrlm(FHq
15((S) - 3- (telyt)péruarmaye:eo 51@913@ amempyyinalry ttrzhjdrpiirare (ﬂﬁtr’ny wys adddd|[ 1, 5-

di I
‘?']th/;Is'[n et Ihgl t%ét/ n%‘(%@)%@@%ﬂ% t%@)'?ég onyPgnEﬁﬁa{)ﬁ)A\gger%; 'X%jl Qfg %J)ngs
met hyl pyr azoluofir, rﬁtr@qepjya’tﬁnn‘&maﬁe gt pbindemparade dor(Dh.3w gygardc sAlutinnolys was
di ssol vedgin pEIhI%'E!'\MTIPg%%hL@éI@d %f‘nrﬁér)uurﬁ%lotnﬁbfslowbr‘?%@?ﬂﬁ aA8ivihtérl(5mh) ) Was

added 20 dropew se. After mn stirring, toluene (5 mM) was added and the

vol atil es weM@Sradesdde tr&ﬁ]ﬁ@?“@éﬂ%@ﬂ %?%M@é exirAgief v ‘HI‘YIg”‘CPI@é"F #AR was

di ssol ved in rrﬂ_)n‘l'DKé Ufg%n@pr@bQMdﬁr\@é&lbb&ﬂﬂh BrineetDyhigNtifed 6vernadhegium and
par achl or obenz hl or e reaction

P e v SER LR b RoRiartSd et rfoucpareadud TRy o e pd Teifbnched

by addi ng a 2brozattegrapted oansiimai geh wdimgai dadzot wf iethy| atchmteacqmleouﬁ%) &yer was

extract egswi t n doif he
resi due \%as %gpébgggﬁg&@?@gﬁﬁgh@% bfctﬂeaﬁtﬁer é Lﬁ{yc]ggrg rlllewamgr adi ent
of et hyl acetcaiﬂté"ﬂ@ted‘!g@h/@nirﬁpmé)pt@i/é\ (f)uﬁ%ﬁs%ﬁ%(l\&ﬂ@ g (64°/c) of title
conpound as an oil. ESI/APCI (+): 520-522 (MtH). 30 EXAI\/PLE 5 : PREPARATI ON

Thi o1 0t er e EXARP RS 25 b0 aPEEPARATION, G0F BHEY pedbaeaimui-FohBor et ny!
(20( ZSngl or otSlyipyirdndie[d; aabﬂwpihwim&yll)m[rﬁaﬁoakpyrl m di n- 6-yl ) pent anoat e

t et r aki s? 9| pﬁiﬁ‘yl Hﬁ@?gﬁ? @ag%ﬁ%@%&%aﬁ%gf%d%&%g@e ﬂﬁé@mﬁﬁrgrgnﬁhyl 2(3-
di i sopropy| ethgmefimethyley-668ypyrazold[1rbralpyrimidinEve)peatanca(ed(0.Ar0 g h1§3 at 130C
for 20 mn. R %Brdfh{c faI;r’eISgJ /ngsr % I%%r gIrI’I'i(;b)I C’Iﬁnélhét# &?eng@lho%?d D6 6

gradi ent of et y}’ acetate ane furni

(829 of t he Pelladiem (BAB3hid0-830 armel) land ctiperiAPYiathWamine: (0. HIO M 514,
ESI/ APCI (+) : ndidl) (lrM*EbI{)IE \A@@‘N@—E 615 IBBEBA%TCQ&% AePyfication by flash

2- (5-met ggl chrpoma?oa/rag%/r %%Osl,ll gg usnléj ar brrgdl%ln o? e¥h))l paecg a(?en%l 10%) in




This internedi ate was prepared according to the procedure D from net hyl
2-(7- 10 chl oro-5-nethyl-2-phenyl pyrazol o[ 1, 5-a] pyri m di n- 6-yl ) pent anoat e
(0. 281 g;wbd 20mmi7§765p-t ol yl boronic acid 99,268 g; 2 mmol PCT/EP2010/070306

t etraki stri phenyl phosphi ne palladium (0.231 ng ; 0.2 mmol) and

dii sopropyl ethylamne (0.414 nL ; 2.5 mol) in DVE-water (3 :1; 4 nL) at
140C for 40 mn. Purification by flash chromatography on silica gel using a
gradient of ethyl acetate (2 - 50% in 15di chl oronet hane furni shed 0.337 g
(82% of the title conpound as an oil contaminated with an inpurity.

ESI / APCI (+): h%ﬁénéMbmishe%x@MﬁOEg? (726 REPARBTHEN Img¥ehdYhs a_ yellow oil
2-(2-tert-butyl-5-nethyl -7- phenyl pyrazol o[ 1, 5- agpyrl m di n- 6-'yl ) pent anoat e
20Thi s i nt er FRUPHINSGHYIUH PR BPEW - &V6FEIHG 428 MiE)procedure E from net hyl
2-(2- tert-butyl-7-chloro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pent anoat e

0.202 g; O. 1], nyl bo I L .1 X Opm, .

'Eet r aki gt ri pﬁ%ﬁ%ﬁ%sﬁ??ngpal FQEF&MQZQ%&% é%éWmI #'&%H‘ethym’rd"p'

di i soprop§! etolylpynazedo[( (5-glpgrimidin-@yhpesitaneate DVE- wat er (3 @ 1; 2.5 ni) at
qradi ont of ol s, EmelafEhiS brelig B5EbrgHE ICRERRNNCOP R e 933, 7' 09
(629 of t he bfeme-€-colrigromesyipyrazelap] .p-arynmigin -G eanianea €h133meurG-338
58|(/2Arec:§+%3:t I g(%&%blorogic 20t 0 'IIOE rg;aob?:%gEl 5 T't%l&ﬁiﬁ@:@ ho?ghineent anoat e
-(2- -buty] - 5- -7- yrazol. , 5- i i n-6- P

Thi's | nt er edPRBITHL P e P elsh G NS PR ioghAEaa @ 20 b T by
2-(2- teno- buigdy Tn MNBMWaRtE- (EBHhy1.pymay et d0tC5foa]2ay hi Pudiication yby) pesit anoat e
(0.152 g; O. 4ﬁpr’r?’rqu;§) -1 q| yI.Igi;ror]i caci 5(0. %209; g ﬁrﬁ@mnl)]{ﬁié Ioﬂ 23(/)0/ :
tetrakistripfemyiP r%‘%‘ﬁ‘u REpA P UR'F Ged§IeRT G5 G IcaRy (© - 20%) in

35di i sopr opylheptapk atwrmished) 02B® gl (§1°%) £4 theolife iqonDvENda@era (Y8llow; oill. 7 nl)
at 140C for ; { i k r raphy on silica gel using
a gradi ent O]fégrét?w;/rfdt%dc\‘;ev![ﬂgtﬁﬁe'ir%br@’.ﬁ)é(@ﬁ@:rll&zi4@2}%@/&%. t hane furnished 0.126 g
(71% of the title conpound as an oil contaminated with an inpurity.

55|( /5 APC{ gil) : E3@6MI6|M{‘|1175-: IleéF(ﬁNRh?E)IQPF[ W%M%E-Wn%zwghfl?%tyl-s?ethyl-t Thi
-(5-ne -2- nyl - 7- r.az - ri m din-6- ent anoate This
i nt er nedi th e%\762'23}5%@;‘%89{?’%%Bg'l'a'i“ffgni%é‘%m?é‘?%ﬁ%’e%dure E f)r/ompmat hyl 2-(7-
chl or o- 5- met Apla2cpdiedydqhytivaz of ohethd- 2](Ryert-butgi-Hreond-5-peittivépyosdo[(,6- 100 g;
0.279 10 I n- 1. i i . _—s -

Cetraki st 1 primgdiEenBanaRkdic 38 dlalel s fambh 47 i bkpinane (5 mL)

di i sopr opyl etwapl adtied eN-poone@rQicainimide (A.814ngnl1)2 minehVeEngdine reqcgon mixturer) at

140C for 240 RyasRiidehi fabbneMpefdidefof AIORBTRILBRAN VasHiliednv@tkiypi Ny a
gradient of ethyl acetate (0 - 40% in dichloronethane furnished 0.109 g

(949 of the aP?t@Fee(ZQdﬁlpb thgJegting solutiroMam WAtk yithe s tuated r?BQi“l;m[ y.

§S|( /2 APCI ("‘%33 thAagérM!sH)fateE%%Mﬁ’irE (4 0x :20PREBABATVONo&amMelyBilgenocarbonate
-(2-tert-pbutyl - 7-(a- . . )

yciroxy pheny By UEOHEATHDL g 0MI 20, BLL gt PHETdIaSRe J1ST5e A pogeentated
under reduced pressure. The 0.369 g of the crude remaining brown sticky solid
25  (99%) was used in the next step without any further purification. ESI/APCI(+):
472-474 (M+H). "H-NMR (400 MHz, DMSO-ds) (ppm) &: 7.36 (4 H, m); 3.72 (1 H,
t, J = 6.6 Hz); 3.64 (3 H, s); 2.48 (3 H, s); 2.42 (3 H, s); 2.01 (1 H, m); 1.60 (1 H,

m); 1.33 (9 H, s); 1.01 (2 H, m), 0.63 (3 H, t, J = 7.2 Hz).

30 EXAMPLE 26 : PREPARATION OF Methyl 2-(2-tert-butyl-5-methyl-3,7-di-p-
tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure E from methyl 2-(3-
bromo-2-tert-butyl-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate  (0.047 g;
0.112 mmol), p-tolylboronic acid (0.065 g; 0.479 mmol),
35  tetrakistriphenylphosphine  palladium (0.017 g; 0.016 mmol) and



This internedi ate was prepared according to the procedure E from net hyl
2-(2-

20t er t - buwol201A707bd6er 0- 5- et hyl pyr azol o[ 49 5- a] pyri m di n- @cylEppania3oat e
(0.171g; 0.506mmmol ), p-tolyl boronicacid(0.075g;0.552nmmmol ),

tetraki stri phenyl phosphi nepal | adi um( 0. 067g ; 0. 058l ) and

dii sopropylethylamne (0.300 nL ; 1.72 mmol) in DVE-water (3 :1; 2 nL) at
80C for 4 days. Purification by flash chromatography on silica gel using a
gradi ent of 25ethyl acetate (0 - 40% in dichloronethane furnished 0.172 g

869 f th I
(8 //()APCC)JI (+)e dfié éJr@pﬁeQﬁm&Hm@ I\gﬁg@gr{@: o@gmhﬁm T{u# gﬂae&w@;rqg 1 MRURLY %t

2-(2-tert- but@p C7f?r22ﬂalbhFH5yf|gath1 by flash chromatography on S|I|ca gel using a
met hyl pyr azolgeéonerﬁoa]amyrad@taie 6 64 2%) Wﬂﬁﬁp@élﬁaﬁjmls'}@(ﬂm &14 Q{5 REsfithd Btleras

d d
Pert-buty 1. 7 cenpors SsravRiriyasenarnasih, MimfhiE FsypeR ot
(0.111g; 6. 328mhpl ), 2- napht hyl bor oni caci d(0. 106g; 0. 616mmol ),
t etraki stri phenyl phosphi nepal | adi un(O 042g ;0. 039mMmmol ) and

di i sopropyl etﬁ% am ne %0 220 ; 26 mmrr&lpl n DVE- wat er &3 1; 5 nm) at
3590C for 48 EXAMREE f 24 atj &R%@Aﬁﬁﬁm c [@Foniletyt aZrip-athyi- TREapﬂél'Pum ng a

gr adi ent of Q&?wyr@mé[a,taea]bgnm.ag%.y|9|5b,qhﬁ$gtgronet hane furni shed 0.143 ¢
(1009 of th itle c ound as an ol l contam nated w hanl 1]

ESI / APCI (+) : F‘é)'a e was prRRRASCEACEOrdiNgpIRHPA REGEENS
2-(2-tertd bUTcyIOfoZS(rﬁd'thyHIQﬁbpﬁpwéjoidﬂ-'l 5-a]pyrimidin-6- yI)pentanoate (0.229 g; 0.7

5nmet hyl pyrazaql o 5- riom din- 6- )pent ano Th| s | nte di at e S
pr epar ed accg}ra% ?119 t%]”f%@"@r%x@ai?ﬁ‘ E from tﬁgy - 147 mmOYy?
tert-butyl- 7itdkistriphgnyipdsphimer apellasfium 5- &) 182r i nrmgall n (151@6 ) pemblanoand (0. 106
?et (r)aﬁllgml hjen I ;ﬂfg&ﬂ% nelebﬂ%: ﬁﬁqu(zom (ﬁgmgg@ﬁm)i 52&%”1;02'8 m) at
di i sopropyl gt 1Y Qamrn (rwnzgerlfﬂﬁ@tlon by lipshmerymatoo vy veqt eicq get ¥sing & i) at
90Cdf Ort4§f h grddirit fof ét?ylftédétdgé((flg@% mmmbﬁhgﬂ@ﬁémrﬁ@héc%bHQQg@K@b% of ng a
gradient o acetate romet han
0585 “of e 144 He SEORAUTS 20 A SumPBIIHShHE Gk BHCAG: &P RPEC St rpur ty.
ESI / APCI (+) : (MIELH)(MH—!) 15 EXAI\/PLE 13 : PREPARATI ON OF Met hyl
2-(2-tert-butyl-7-(1Hindol -6-y1l)-5-
nmet hyl pyr azol o[ 1,5-a] pyri mdin-6-yl)pentanoate

XAMPLE 28 : PREPARATION OF Methyl 2-(2-(furan-2-yl)-5-methyl-7-p-

20  tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure D from methyl 2-(7-
chloro-2-(furan-2-yl}-5-methylpyrazolo[1,5-a]pyrimidin-6-yl}pentanoate (0.182 g;
0.52 mmol), 4-methylphenylboronic acid (0.142 mg; 1.04 mmol),
tetrakistriphenylphosphine  palladium (0.090 mg; 0.078 mmol) and

25  diisopropylethylamine (0.260 mL; 1.57 mmol) in DME-water (3:1; 2.1 mL) at
140°C for 20 min. Purification by flash chromatography on silica gel using a
gradient of ethyl acetate (1 - 40%) in dichloromethane furnished 0.123 g (58%) of
the title compound as an oil. ESI/APCI(+): 404 (M+H).

30 EXAMPLE 29 : PREPARATION OF Methyl 2-(2-tert-butyl-7-(4-chloro-2-
fluorophenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure E from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate  (0.097 g;
0.287 mmol), 4-chloro-2-fluorophenylboronic acid (0.096 g; 0.551 mmol),
35 tetrakistriphenylphosphine  palladium (0.033 g; 0.029 mmol) and



This internedi ate was prepared according to the procedure E from net hyl
2-(2- tert-butyl-7-chloro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pent anoat e
(0. 100 g;wdQ0112@6ms0l ), 1H i ndol- 6-yl bormwi caci d( 0. 102g; @cédpommloyq306

t etraki stri phenyl phosphi ne pall adium (0.041 g ; 0.035 nmol) and

di i sopropyl ethylamne (0.220 nL ; 1.26 nmmol) in DME-water (3 :1; 2.5 nlL) at
90C for 48 h. Purification by flash chronmatography on silica gel using a
gradient of ethyl acetate (0 - 35% in dichloronethane furnished 0.104 g
(849 of the title 25conpound as a yel |l ow foam contaninated with an

i npurity. ESlf ﬁ%%p(yféthylé‘r%%e((wﬂdb mEXAME-Einddl) in BRIESARATISN O sMaLhyt

2-(2-tert-butyl -7-(1-benzof uran- 5-

y1) - 5- net hyl r%i@q 8[ qays. é:]%‘{)ﬁth’i”d'% flgsly |onpRspRtagiaBMe o80Hfias 9FntEPeeti at e
was prepar ed gaidnt &f Byl scetdie (cn)r Qs%giwreep&rferfqmumafwioﬁg (82r%) of the title

;erg lZ)SEychS%ergtrjr?d gs rare}engwpé{l &h aml g’teg W|Jhp3/nr !mnp])u%tyn E%I%Q&&Ttwﬁf (0. 100
5-(4, 4,5, 5t étMrlhpet hyl- 1, 3, 2- di oxaborol an- 2-y1) - 1- benzofuran (0. 152 g;
0.623 mmuol ), tet raki stri phenyl phosphi ne pal I adl um (0.039 g ; O. 034 mml )
and dii sopropyl eth | am necéo. 220 nL ; 1.2 in DVE-water (3 :1; 2 nl)
at 90C 35f or MPLEP,30 f | CAREBARDY IQN o OF d‘ﬂ?tbﬁ’at%@’@ﬁh?utb!huﬁﬂl‘e&) Qel usi ng

a gradient ofmah?mheaﬂf-sam@thwbyrazﬂo'i&ﬁh 55!p9hﬁhdhﬂ[619%élﬂﬂﬁoeftérm shed 0.114 ¢

(929% of the eco oun as a ow oi | contan nat with anlrrpurlty
ESI / APCl (+): latecw s RigppEEd %CCOFWWQA&Q'PF@Q deye %é’i% methyl 2-(2-
2-(2-terto butteyi’t bl?ty('ll—ehloro 5- methylpyrazolo[1 5-a]pyrimidin-6- yI)pentanoate (0 100

benzot hi ophe yl a r - 8- anoat é Thi s
i nt er medi at e%\/\%g e%&??cﬁa‘éroq ﬁ%&{e&yﬁ)ﬁec}”g%/occéd&p%agg % thm )2 (2-
tert-butyl - 7ieirakmtrmh5nyiph¢sphmr amllaqulmS 0.9t i mpdi n0OB2yI )p&n@lhnomds(o 83¢;

0. 244 mol),

2- (1- benzot hldgs%mpyletr%?mme (0 208 t et r1a15 mr?l% In1DMEW tle(r) abor(2)l5arr%) ]630 (0.120
g; 0.461 mol°P, th@rt Paldst r'j%'ﬁ@ﬁwr‘p%@ﬁ?h arghaategaPmopositicso 9gk UEN® I nmol )
atndgglC i fscwrzgyécﬁ»émbka yNgecetfle 22026%) in HeptdheMiRisheldrD. %W"/@)rof(tﬁehtje 2 m)
a or .

|f|cat|onb flash to o} g using a
o adi ent of - GPRPPUELEt JYH-O g%tamwa&%m St Rt BsTP SR F205 o
(96% of the(MiHhe conmpound as a yellow oil contam nated with an inpurity.
ESI / APCI (+) : 15436 (M+H) EXAVPLE 16 : PREPARATI ON OF Met hyl
2-(2-tert-butyl-7-(2
di hydrobenzofElMPEEyﬁ)l 5- IRRERARATION | §F1, Metlivby 2r(Bitartrpuylyl-pielyl-noat e

-2”“(2 ' %QO e Ghhéth I pYPuz o[ $ BAHIBFrimidiR 61116, el etrifRoronSamdate E from net hyl

tert-butyl - 7-1815 iBlegnediaier Wg prRPAES| NGO PR FaH LYo alRtah 8= (0. 097
g; 0.287 mltgrt-bidtyR7-dhibycs-measaediidn s rlhﬁdlﬁ-@-ﬁ) &6]6ckrifl (brOdxagoatd. 585

mml ), tetra hepyl phos ne IIadlum mmol ) .and
di i sopropyl e@ﬁ %mB 0: BP EUR@{ .%?% "I )a qﬁ)l\égv\é?ge %3%3 "%I)S n) at
90C for 48 htett%lkrstrfpheaylplmspbylef I awﬂadxhnorm@ 060 apby o00.04Bl i a:ran@bl agd ng a

di ent ,25 59 f 0. 096
(709 “of 20 e s frPMleriigh ol mE 72 InFloBOhPORERAAB B oy BRCPRL L Ty,
ESI / APCl (+) : 149°C (o2 min. PurleﬂAWPm figsh: cmﬂlﬂpmmplhmroslhmtgﬁyusmg a

?,oé 2- tﬂ]t | bU"gYém{mMefFM éhre@d?téwy%% in heptane furnlshted 0.135 g (68%) of the t|tIe
ot par ed’ acoGRAPRGI & ¢ M&%ﬁ%L“ga{é‘r‘em?@yefﬂm&”w%?ﬁ%seaswcu+> I © e
tert-butyl-7-chl oro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate (0.104

19;et (r)éﬁ?g?golpheny“ﬁﬁh ggrﬁgpaﬁﬁgﬁhfmso%o wg 5827%“(2 1%|t‘}|"7-l)-t°|yl-5-

35di i sopr opy Ineethylpairazebo[( S-d1pgrimidin-61ylp8- nlmoyuoromm water (3 :1; 2.5 nl)
t 90C f 1 | t t
?urt her grurl f8r| Ic%atl one&é%qh\%%tf se% 4&%’?&1@%@%%&&%%‘35 fromh e tzr*(gu an

tert-butyl-7-chloro-5-methylpyrazolo[1,5- a]pyrlmldln -6-yl}-3-phenylpropanoate
(0.150 g; 0.287 mmol), p-tolylboronic acid (0.100 mg; 0.500 mmol),
35 tetrakistriphenylphosphine  palladium (0.045 g; 0.039 mmol) and



EXAMPLE 18 : PREPARATI ON OF Methyl 2-(2-tert-butyl-7-(3, 4-

5di net hyl phenyl) - 5- net hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate This

i nt er rediwbeowagepsepar ed accordi ng to tohe procedure E fcompoebhydzod- ( 2-
tert-butyl-7-chl oro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate (0.104
g; 0.308 mmol ), 3, 4-di net hyl phenyl boronic acid (0.087 g; 0.580 mmol),

t et raki st ri phenyl phosphi nepal | adi um( 0. 057g ; 0. 049mmol )and 10

di i sopropyl ethyl am ne (0.220 nL ; 1.26 mmol) in DME-water (3 :1; 2.5 nlL) at
90C for 18 h. The crude material was used in the next step w thout any
further puri fdhé‘cﬁ:tréﬁfbthﬁaﬁh(né%b(m)mﬁoﬁsd Mh'ﬂ')l in DME-F&aMch-5 ;19 5 mPREPARATI ON
OF Methyl 2-(2-tert-butyl-7-(4-ethyl phenyl)-

15net hyl pyr aZéP ¢ i°r52%]”fd9f PH’f'fdﬁaHQrG b}’l fﬁ?@n‘t"ﬁﬂ@é@éraﬂ'wsorl Alied 9ebrsine anas

prepar ed acce@rsidrd of ethlyhecapite (@ dus%) ln hidptmemairigHed 2. {3 g (69%) of the title

b e FoReB R, P AT Y A B 3 LB OBl P e (0. 208
tetraki stfi phenyl phosphl nepal | adi um( 0. 066g ; 0. 057mol )ana 20
di i sopropyl e‘é%ﬁ] (qaliéﬁAﬁleor\lo?ﬁM@EWl)z (‘tz”te%t Sfl'ém@ﬁnylﬂ?dol?SS m) at

90C for 18 h. ecruemaerla was used he nex p wthout any
further puri ¥camednipyaeelaPch-alpyrinidn (SMI)H) phenylprogeppgteo - PREPARATI ON

OF Met hyl ThIS intermediate was prepared accordin to the procedure E from methyl 2-(2-

2-(2-tert-Dbut 2H25 1d - 5-net hyl
et oL b AR Reom A RechblLudldoxe 584619 a?ed yipyra

accordi ngot o otdee pfmmpdumetrlsll 5¥(¢m5m-tdflrsa|m£h3(l-2-3 2-dioxaborolan-2-yl)-1H-indole

0" 0 260° mrol§- 18 Cos BB oA ot BIPRRI e A Y D GETGAIEESE, (- 0%
(0.121 g; 30 non@panddisiopropylethytaaiise (0.pHembl; Ji6spimoh é PWIE-eateu(d (102084 g ;
0.029 nmol ) aqd aq“9k9) H’c?rfiplyh eﬁ’tﬁ}ﬂcgu“ ?{ fl&@&qo%top{%phﬁ%n@ma) di NsflyEr vat er

(3 :1; 2.5 ) catlon chr oma hy on

silica gel u$rasierd ofethiul agetata (0 e20%p) 'naw%teer(rmshedps@/%Wh??&émﬁm Weet hane
furni sheds0. kdfpBudBd9B yerfovt fo@mt Esl/ﬁpganpqgg%l\}lba yel | ow oi | contam nated
with an inpurity. ESI/APC (+): 452 35(MtH) LE 21 : PREPARATI ON OF

Met hyl

2- (2-tert- buBNANPLR- 34 - ( FRERARAT ION! - OF hiietiod 22HDeerz-bub){5iméihyxaAin- 7- y1) -

o epar vd acedinGRLEhbTadott £o MR FRLHIES Berbnats' or ol at € was
tert-butyl - 7-Tolsl iotleomediatet Wgs prepares] QS{CSDFQB’@!IOptVemﬁfi)QﬂdHEGGE)ﬂO)'fpmﬁfwh@e(ﬂe (0. 068

g; O. 2012mm|tén‘-butyl 7-chloro-5- methylpyrazoloy ,5-a]pyrimidin-6-yl)pentanoate (0 079
4-met hyl -7-(4,4,5'5-tetrameth oxXabor ol an-2-y1) -3, 4di hy droZH—benzo

[b] [ 1, 4] oxaz 04 0™NG). g: 1- G‘GHU'T51(747615)5 teEr@meHm $53- %‘H@Rﬂ“ﬂﬁ'@)‘gwm‘i’@'”ﬁal | adi um

E(I\J/E 034t9 ;(g(@?@g e Q.38 ehnhil ), &@tﬁdkﬁwdheayl Mbs?}mn@tepéllad&ao(omzs gl.@62amol ) in
-wat er ; ri atio

et e 3 o Ba Piec gty o Jon e e POl PR 0 2 3s0p 1

di chl or onet hamsg at G010 fdnédja@s G?Lﬂrlflgat(omﬂash chhematography ompiticendelasing ayel | ow

oil cont Lot ¥eo ES () 0 FXAVPLE 22

. PREP AR%? O%?%gerﬁ‘ E‘]Q h?lnaéertmé' (5 %5 A)¥§ ﬁé%lt:‘age fu msh%ﬁjo {M(EQR %) of th

2- ( 3- br ono- 5cA@pPAyNd ?Spasztedjwl@Waatamu{aiecsmaq]pwumpuﬂtm ESVAPRmiah¥at e To a

sol ution of Whmb 2- (3-brono-7-chl oro- 5- net hyl pyrazol o[ 1, 5-a] pyri m di n- 6-

yl ) pentanoate (0.509 g; 1.36 mmol) in dry tetrahydrofurane (15 nL) was

added p-tol yl magnesium bromde (3.2 nL ; 2.36 mmvl). The reaction mxture

was stirred MPmtwgemmmmm QF Méﬂmlt eAPResrabutyd-5tmethyla-(1The

organi c I ut| oured_w at.ur ni um chl oride sol ution

(50 ) ﬁd IV\?'E rf%l'%'q yr?jz(fl‘aﬂt O] ”m f!ﬂy@p 8"??18 product was

extracted wi tﬂhlselmwrhed!e@t\aasep(ewarerdu)ccom torthamirecedheesk figas medinhed2wi t h

b 40 mL f st ted
rine ( YertBH gr%PﬂCHKﬁS-W 20) OTELS aﬁ‘;fﬁlnhélh gt ﬁf %HtaﬁBQteCOW e

under reduced sure. Puri a on silica gel
bt A N7 RS L A WAL IS RS
(65% of the¢.hddeng UBPURENAS tatrdddtGpnealbR¥sphide palladium (0.028 g ; 0.024

35  mmol) and diisopropylethylamine (0.220 mL ; 1.26 mmol) in DME-water (3 :1; 2




contamnated with an inpurity. ESI/APCI (+): 430 - 432 (M+H) EXAMPLE 23 :
PREPARATI ON OF Et hyl

2- ( 5- met hwb-28tphersyl - 7- pt ol yl pyrazol o[ 1,08- a] pyri m di n- 6 P¢ir)rreniamnsas e
30This internedi ate was prepared according to the procedure E from et hyl
2(3- brono-5-nethyl-7-p-tolyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pent anoat e
(0.070 g; 0.163 nmmol ), phenyl boronic acid (0.045 g; 0.372 nmol ),

t etraki stri phenyl phosphi ne pal |l adium (0.023 g ; 0.020 nmol) and

di i sopropyl et hyl am ne (0.100 nL ; 0.574 nmol) in DVE-water (3 :1 ; 1.5 nl)

at 90C for 1gyh atBwofdr@aotapyerpmmcéﬁoﬁlﬁﬁyf%%ﬁ%%t Q%aWanemcaSgémmg%l using
a gradient of ethyl ace ur ni sh 9(72% of

0%
the title coSfsliel Oégtha' %ﬁ@ltqt%\i@ o?@%wﬂ%ﬂ%@r}?afyguﬁhﬁﬂt%oa%gﬁf}%emfﬁ@e Itle
ESI / APCI (+): cé%onﬁrﬁd’rld)s a yellolXNVEbitarrhate PRERARA TIEINitOF EBI/APLI(+): 433
2- (5- net hyl - % i - p5tolylpyrazol o[ 1, 5-a] pyri m di n-6-yl)pentanoate This
i nternedi ate Ma'é' ‘prepared according to the procedure E fromethyl 2-(3-
br ono- 7- chl or o- Snet hyl pyrazol o[ 1, 5- a] pyri m di n-6-yl ) pentanoat (0.123 g;

0.328 mmol ), W&%ﬁ% OTBREPKRATION B l\%ﬁ%ﬁ 53(90@'8?27%&% chroH1an -6-

tetrakistri pheng osphl ne palladjum (0
di i sopr opy| ethyP-smethyipyrazete[iS 'a]PJY"HB'dIO pentanoate- water (3 :1 ; 1.5

) r]at aSOrCaL mh.saﬂtelﬁne&’afel \Lgﬁéﬁépgfédbé/cc“ ocméw@é%agpegehbbpgmew lzg(@ ggl
usi | e fu |
(o108 ot O ne by T et el by e b A R B PRE BB RIS | B Ly
ESI | APCI (6) : 0442 (anrbi) 21(5hrEXAMF6_ﬁ)ZE455EREHMMJ1Q\Q%xb{B¢rthe (0120
2- (3-bromo- 2.4 elr(}é%f?l rrffrlllﬁqs %tr E)k?s)frlj%h[ hylpﬁoé’phpryer Saq%dlunnl’(&ogé Byrd S%dj mmo) yI ) pent

anoate To a C6b
2-(2-tert- butawdd‘ﬁsmmomeﬁhﬁammler(gllaag)rralzon@plmﬁol)aj pWE-watgr (3 8-;2 nbeat anoat e

(0.312 g; 0.6 )dé?fé quﬁltﬂ&é}foﬂgﬁ%rﬁﬁ ((] r‘éﬁﬁy ldgta gel usm a_

N- br onmosucci ni m eactl on m Xture

stirred at r @fﬁﬁ'@ﬂé etnyt t%@ 15%)1 Hﬂ heﬂﬁ@esfémﬁheérp YRbs9 éﬁa"/e:)t@dhwltﬂ% et hyl

acetate (20 rbmpail taBea nRAGNt diNGomaiHateN V\)Nﬂsa NP@myvletshyAaeCﬂay uszg ed
sodi um hydrog@ﬁgful fate solution (2 x 20 nL), sodi um

hydr ogenocar e solution (20 nmL) and brine (20 m.), dried over MySO4,
filtered and concentrated under reduced pressure. The 0.369 g of the crude

b i€k I h
further puri EXRNBLE 47 o?) BRESARRIIN U5 Mgl 2 (%E@f%&f‘%hww SNVEO- do)
(ppm 6: 7.36n¢thyipynagolellsralp yrlrmdm -6-yl)3-meghylpentaneate(3 H s); 2.48 (3
E ﬁ% 2262 (T%lante?%edlgte%s( ére'ﬁare@%ccéroﬁ%P{o]{hggrmeduge I§3froﬁ'r$rr{évtra‘§)2 I\%l 01 (2
2: tert bu§‘§/1 bBtyh%owo %”‘P”M'F’yﬁ%?&'%ﬂ BAREBIG-B- 865 Sytrllyaranexapogte) pent ano

2- (

gt (eBThL S | ntwomdl al eowes Mrﬁ@ﬂ,r tho@mnmlsm ngcutjo](oloe5prn@ecd1é883 Emfiopm net hyl
r ono- t hy zol o al pyri n- pent noat e

(0 0a7 00, TR Bt o RIS, 0GRy 2084 oy e PR

35tetrakistr |dp$tmrr@ﬂyﬂﬂ1ms@hlnae(}®aﬂI20amILurE(®7mmmol) (h Obarwele)y dBcl ; 1 mL) at

ol i SOP" OBy CUBYICATNS, (finl B0ufon Gy SRR ERLNaloBDM IRLRES 31 o b M) ot

120C for rifrcation roma on SI u5| ng

gr adi ent of @tmnt@é@that@eeaje(o 125% )lnrherpéq\ﬁeafnm:‘rh@ﬂrﬂ %ﬂe@j(U‘V@)laft@e(Itzzs% of

the title cogpRpbhdss & y¥iR &%&ﬂém.ﬁ%a@mhnﬁqbam.één Eéu/&pﬂcl(npuog IVM+H).
ESI/APCI (+): 484 5(M+H). EXAMPLE 27 : PREPARATI ON OF Me

2- (5-met hyl - 2- propyl-7-ptol yl pyrazol o[ 1, 5- a] pyri m di n- 6 yI )pent anoat e
Thi s i nt er me @EXAMPLES38 1 ePREPARATIONJORg Methyl h2-(R+tectelouutyd-3Echivooa7apt hyl

(0. 229 9200, JSNRIReIVIBST I SHBe A Sy pRpsfibatel 5 Py 2ot ®
To a solution of methyl 2(2-tert-butyl-5-methyl-7-p-tolylpyrazolo[1,5- a]pyrlmldln-6-
yl)pentanoate (0.097 g; 0.246 mmol) in dichloromethane (1.5 mL) was added N-
Chlorosuccinimide (0.050 g; 0.374 mmol) and the solution was stirred at room
temperature for 4 h. Ethyl acetate (10 mL) was added to the reaction mixture and
35  the solution was washed with a 5% sodium hydrogenosulfate solution (10 mL), a



tetraki stri phenyl phosphi nepal | adi un( 0. 122ng ; 0. 106nmol ) and

di i sopropylethylamne (0.351 ni; 2.12 mol) in DMVE-water (3 :1; 2.8 nlL) at
140C for WO 2im7ef8ari ficati on by flash w@hronmat ogr aphy omrcsidp2@@/ogsbe usi ng a
15 gradi ent of ethyl acetate (1 - 30% in dichloromethane furnished 0.105 g
(39% of the title conpound as an oil contamnated with an inpurity.

ESI/ APCI (+): 380 (M+H). EXAMPLE 28 : PREPARATI ON OF Met hyl
2-(2-(furan-2-yl)-5-nethyl-7-p20tol yl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pent anoa
te This internmedi ate was prepared according to the procedure D from net hyl

2-(7- 1N sodlum hydrogenocarbonate solutlon (10 mL) and brme (10 mL% The organic
chl oro-2-(furan-2-yl)-5-net hyl pyrazol of yrimd )pentanoate

(0.182 g; 0. HPashI3s dﬁ@(i’ré%vﬁ’ylrﬁwwﬁbr%ﬁﬁf@ af@?@d( 6”‘1492”95”“316%41”%{)
tetraki stri pheqjkp hasssura epaitication sy O30 e 4o §raBRy@n) sifdid gébusing a

di i sopropyl eth nL) at
Ta0e For5o° araictibef Sy Caceign T 2rver b P PP A 6 e dape B e o
gradi ent b6f ebtmpburatﬁaVelloMshoME%/AP@l (it )caror4n0erde furni shed 0.123 ¢
(58% of the title conpound as an oil. ESI/APCI (+) 404 (I\/H—I) 30 EXAMPLE
29 : PREPARATI ON OF Met hyl 2-tert-butyl-7-(4-c¢c

f 1 uor opheny 1 EXAMBLE By T aEBEéf*BA@lQJ]‘ p r‘r\ﬂ‘ﬂhhl 62'92 f?féMMbETRetQ*Ml 8-

i nternedi at enﬁ%ylﬁdiﬁl@%bﬁﬁhéﬂlﬁmﬁhﬁwlhlﬁ gbm ﬁfe(tﬁeséybetaﬁcfat@m et hyl 2-(2-
tert-butyl - hl oro-5 rimdin- entan e (0.097

g/ P/r azol o[ 1, Es)p g%ﬁ

g; 0.287 rrrml Is 'ﬂte&fﬂﬁ%l?t? Wag BI?B? st %‘é Pé%‘%eéiuteo ge r@" “mol ),
35t etrakilgtr |t¢)hb|ntyl-pbmsnh5 mepi@llﬂy@zﬁhoﬂnﬂ 8- d}@&l@lldlﬁ-mpmﬁdthmdutanoate

i1 SOPr oY1 e\ dbATNS (0,200 o BRI oD EMERYEr (3 1S )

90C for ur f| cation ogr Sil'ica gel”’using a
gr adi ent of éetrgklstrmenﬂpleos(pﬁmez5921)allad1umept(&ﬂ@1fugm sﬂ@d30 monoly (¥PY of
the title co I C i ATpur jp t

S1 1 APCI (+) ¢ HSBReRRaTi! CUER) il Ra8 TR PE R (TR L) =
2-(2-tert- but1§p G fqr239 nmak%uaﬂcatlon by flash chromatography on silica ge usmg a

net hyl phepy 1)yr&tidr b ¥ihpyaceint b 12§%§ilrnyeratéﬁ@mﬂn§mw®mr%@5m)t@ tAd e

Lort - butyi - 7CERPORTS B matgy fyfansaiop ey BpRiReaF SUBRSI LA IEk o (0. 100

g; 0.296 mmol), 2-fluoro-4-nethyl phenyl boronic acid (0.086 g; 0.559 mmol),

tetraki st 0

dlel ggplr zp;: gt amIEn)ZtR’hL Wﬁﬂﬁdﬁ“éﬁ’ "Wéf‘ 92 (2[5\/]‘%?&1 %rbﬁﬁgl 7545 m) at
90C for 3 day§° PIDQIE’VHQ'@&M'WFQED|P[’b§I'ﬁ]l?MF@Hdt'b@ﬂdlﬂﬁnt@hogtq ica gel using a
15 gradi gpt Cﬁ1|SQHélene@§Fet\ﬁé@pl(eQarean%&rdlrﬁq f&etﬂé%'ﬂ@cefdufenbsfw it 3- (9 (879

of the title corrpoun ol |l contamnated wth an i ur|t

ESI / APC ( +): EUWMH)"OFO £ met@@(mﬂ_ﬂ[@?-a PYBREPARATHS0 @0l 205
30( 2t Lelrt bU‘O}G(}77 ﬁnﬁ@iyh-&opopylphenylboromc acid f? 186 g; 1. 13t m%?_l),
met hyl pyra ri rifluo xanoa i
i nt er nedi at e%%\{)é?%[% pZ‘SB %o F@Sr pr?ﬂg‘{ %Bmt hgogpgcegur 66%E$r om’ﬂ‘éfhy?”‘g- (2-
tert-butyl- 7d0$ﬂpmmy4e3hy‘mmhnyzl @y4r1z§)eriLq[2.35 rainph rinnDMErv&ery 13 16, 6,r6L) at f | uor oh

exanoat e 0 ]115 %r 3(5]'3?1:Imn159 atlgn tb% %%hg@gghgtoagdpgx(& éﬁ% @gf Hgaéaas mol ),

t et r aki s |ph p h| ne pa adi

di i sopr opyl etgl‘@iy%[moﬁ@ hytacstege .- 25%) mzh&nme)furwf@mm@ﬁ /@) ofthe fitlar ) at
140C for 20 gbhihp oEﬁHésfé?@ﬂdeébhEy ESiapl ¢hr esmivegraphy on silica gel using a
gradi ent of ethyl aceta i n heptane furnl shed 0.135 g (68% of
the title conmpound as a yeIIow 0|I contam nated with inpurities.

ESI / APCI ( +) : BXMRLE H)1. : FREPARRTIONDF NRREPARARHEK-BEtyAS-mdthyl-7-(4-

2-(2-t b

ma'g hyl S;tr’)gzgﬁ%tIEZ%%ﬂﬁhgayﬂpgraﬁlog %ﬁépn)f/ﬁ'%]r'%'ga?ﬂa)lpe '?%al nt er nedi at e
was prepar ed Thsciotedghadjateovasprepeedeahep i for tbenpnaxteldyte R-fiioka methyl 2-(2-
tert-butyl- 7751%15 Qyer g éﬁlﬂ'@@‘r{e‘ﬂ'ﬁf@?ﬁﬂ 6508t &.hr@ﬂ &rﬁaryola}e S@B@sﬁyp?r opanoa

te (0.150 ni ¢ “acl 100
35t et r aki st r |0gﬁilé?nwrp%sﬂr{trnﬂéar@meérmlmmwlmggc @P‘@S@rﬂ?@l paan964 mmol),

tetrakistriphenylphosphine  palladium  (0.079 g; 0.069 mmol} and
35  diisopropylethylamine (0.410 mL; 2.35 mmol) in DME-water (3:1; 4 mL) at



di i sopropyl ethylamne (0.270 nL ; 1.55 nmmol) in DME-water (3 :1; 3.5 nlL) at
120C for 20 mn. Purification by flash chromatography on silica gel using a
gradi ent wb 2etihybresacetate (0 - 25% in ipapt ane furni shedc®EP2B8097¢360%) of
the title conpound as a yellow oil contam nated with inpurities.
ESI/APCL(+): 442 (MtH). 5 EXAMPLE 33 : PREPARATI ON OF Met hyl
2-(2-tert-butyl-7-(1-methylindol-5-

y1) - 5- net hyl pyrazol o[ 1, 5-a] pyri m di n- 6-y1) - 3- phenyl propanoate This

i nternedi ate was prepared according to the procedure E from nethyl 2-(2-

;ertlobgt %27'1%4(9%} 20 Weh MPLRNAER 19 flash- GlrBEidgEbng -G ¥lidP¢Rl asagte (0. 099

ol
1- met hy1- 5- (@raﬁ'@tgf?@ﬁ/lr%%é‘itﬁ&q 20%) b RARBNSYBINGA-523019 (7% ofdieg Btlg 0. 143
g; 0.556 molchmpbeid aka sélldvpsaiaykshasehi+nerapahi+agi um (0. 038 g; 0.033 mol )
and diisopropylethylamne (0.220 nL ; 1.26 mol) in DME-water (3 :1; 2.5
m.) at 90C for 21 h. Purification by flash chromatography on silica gel
usi ng a gb adiEXAMBEE et42y| : aRRERARADION 2008 iMethybt 2r(@-fert-hutH (24097 g

779 of the i [ Mt
ExavpLe 3 - SRRl BRCBIorag)o s afiffimidih:é Yhpehtandyis (M-
met hyl i ndol i Ah&-iplerpediateoray Qreya@]dpaﬂcmﬁlrm - tee;ﬂrqq@éht%ladm methyl 2-(Zhj s

i nt er medi atetmsutpmemb@ﬁsmm réﬂ)ld[gSIé]‘;%/rlﬁf@ﬁ%d}!f@erﬁaﬁda@én (®isy! g2- (2-

(28t 8r7t9 gm %l rm%r OoI n‘ei d&{ugl%r aezn(g/llbo onic ac% ' z1r1n4dI rrrllg lT) Benrtn%% ?t €
1- met hy146- (%tl%.k&i@hbﬁylpmhiml PaBadudli oxalepol gn- 29}095 ndedrmale (éhd)99 ny;

0.382 mml ), tetraki i n osphi aII d| . 002 ) and
di i sopropyl ethﬁﬁpé?ﬁyle%h%IﬁR d%rﬁ%a g 1 4P“ ﬁiﬂﬁ(\%a %?1 ’(35: ran)ﬂ_) at
90C for 3 dayld0°CPder 40 caiti Bnrlﬂwﬁtlom doslhflashr@nama@gsqwhy @ skcad |gelaugeg alsing a
25 gradi ent ( Y % (73%
of the title E%ﬁ%ﬂgﬁgﬂgﬁﬁéétﬁte @ovgog?)/ﬁ]cr{o %a{;‘%ﬁ%a e Eldﬁgsgz%d)/ér%?t%

ESI / APCL( +) : tilgsompaynd as a yelIwwpeéawatedeﬁbmmpm\tyoﬁs%?ﬁ (+): i1

2- (2- tery5butmhkHp- et hyl - 7- (1-

30net hyl - 1H i ndol- 6-yl ) pyrazol o[ 1, 5-a] pyri m di n-6-y1l) pentanoate Thi s

i nternedi ate was prepared according to the procedure E from nethyl 2-(2-
tert-butyl- 7EO@NMRI:EEA-&mtI?ﬁEMRAI[0M[QE5Maﬂmyr2 (2-tent-bertyl-7f2chdommade (0. 077
g; 0.227 nmol -6-

1 met hy1- 6- ( thgl;gu%%\{ an'é‘teh'%'pXr%z°i°E'| %)?;%% 'glldmgyy)ﬂ F—“?—?a ndol e (0. 102
my; 0.397 rmﬂ'lh}s integmedirieswas pieparedprassistrionte thalpreagidura PdrooR sethyl 6:(024
35mol ) apd %HtEQtQLP-ENIb%L@Yr{e?rWIHWaZ(O%[?g%]ﬁvﬂmldlﬁ@zﬁ)hﬁgm&)oa‘t@ Vsager (3 11

, 2 nm) at 90C % Pur’ifi cation romat ogr aphy on silica
gel using a @ridi EHPOlbf é%hfﬂ?‘l"“a[ﬁ%tf‘ﬂf"ée"(y@oro%%c"i’ n“ﬂ@pf‘“ﬁneof3 nmg}%)d 0. 079
g (80% of EtS h‘@rAalglgtltri phefiyl grgx%ps?mas p’éllé{(ﬁbﬂnOW(Olog%COQt aggoase?rmmdl |
inmpurity. y
2-(2-tert- bu io_pyop%yl%?% WeG(_M% mE EI>%%\/Pmol) in D Ifwa(A‘RAg 1O\|3g:mM3 p

y1) - 5- met hyl p¢odZ ddrof A ,ndina Ppsifidatiom iby- Gasyl ()mfenmata)g(mxhe orhsiica gebousmgdiat e was

PPt e SC gL B MORPONR 6 BB D B 0 om0

g; 10 0.222 gawPpundag @meaemml@oyt@)mrzatad It amemnpaﬁﬁyt Ryt E“LC (12-4R%4%&bor ol ane
(0.120 ny; O, (KB, nmmol ), tetrakistriphenyl phosphl ne pal | adi um (0. 035 g;

0. 030 mmol) and dllsopropyl ethylam ne (0.220 nL ; 1.26 mml) in DVE-water
(3 :1; 2 m) at 90C for 2 days. Purification by flash chromatography on
silica gel uEXAMPLEX4dIRREPARATION DFavethyl 2-(792-arhftd-4imetigyiphenyl)ur ni shed

mpuri £y espy byt idiny RRFRSHY a3 RO Ran B MipaaRkAR. " 1 "
2- (2-t ert - buthyns- intepmedibiglwds prepared according to the procedure D from methyl 2-(2-

et 1 Py a2k B AR, Shfliyrblr SSIERS i AR AN S 2T 5160 g medt at e

was prepared accordin roce

tert - but y1- 79e496gn&08- %ﬂqﬂwlﬂﬂéﬁﬁﬂﬁt@n@tmlﬁﬁm%p rebyi%ylbnélneimqﬂ uor oh
exanoate (0. QRyf @42@«%@@ Wﬁﬁéﬂlstn&éﬂ?'pﬁbbﬂfr@bﬁlla@%ﬁi (()@4@{15 mm5 m&;s mol ),

t et Ki h [ 1 0.
W1 Sont on5 1 PaR g y%&“ﬁ P B2 T 61 B gmton i BRESWERER (132700 gt ) a



25 140C for 20 mn. Purification by flash chromat ography on silica gel
using a gradient of ethyl acetate (0 - 25% in heptane furnished 0.051 g
(77% of wbeotidtrbmsconmpound as a yel |l owosi | cont ami nat e@cwigpbotiopsé t i es.
ESI/ APCI (+): 408 (M+H). EXAMPLE 38 : PREPARATI ON OF Met hyl
2-(2-tert-butyl-3-chloro-7-p30tol yl-5-nethyl pyrazol o[ 1, 5-a] pyri mdin-6-yl)p
entanoate To a solution of nethyl

2(2-tert-butyl-5-methyl-7-p-tolylpyrazol o[ 1, 5-a] pyri m di n-6- yl)pentanoate
(0.097 g; 0.246 mmol) in dichloromethane (1.5 nL) was added

NChl or osucci ﬂhm@%r(@o Qﬁﬁ gur.ﬁbaaaﬁl By Rdsh é’rﬂgmhf&@ra%‘%%ri Ql'ﬂcé(‘%r%I §§|h§ rd at

roomtenperature for acefate { reaction

m xture and @ﬁqﬁ%“t@fﬁtﬁﬁ Qﬂ‘i’t%ﬁ) wehbig Nep aﬁ‘%f“@‘%‘%@r%ﬁ]%@ér‘ye)g‘@cﬁ'ﬂ)%ﬁtl'ef ate

sol ution (10 cBimpourd BN & gdilewndilychnggainaear wighaheingpotitt IE8VAPE @) 4end bri ne
(10 nL). The I@ngni c phase was dried over magnesiumsulfate, filtered and
concentr at ed( r reduced pressure. Purification by flash-chromatography
on silica5Sgel using a gradient of ethyl acetate (0 - 25% in heptane

123; ni Z ggd_ 4%&\{\&: I_?Q% ﬂﬁEFRRAgr'Iélll %ﬁﬁ%@o@gnhmgwqw iRBtHYAy-4ES! / APCI

2- ( 2- t er t - butcjorephienyl)yg-methylpyrazolo[1,5-a]pyrimidin- 6-yl)pentanoate
et hyl pyr azohgslinfr@bMyte \%éjbr%pﬁre\dléccér t&omg %&;@g@t © fiomh eyl erpedi at e

was repared accor oce
Bt ert oot o1 SR Batcma B P b ETeyr Aoy B ) (410t Boxybut an
oate (0.2@0 @ 2% ﬁﬁﬁolmmbhlor@QWthd@Qm@mtmrm chc(d0(0.860 n@y; 0.426 Tmman)| ) ,

G 1 sopr opy| SCITRAHPIE Y oreag ey -pAlgyy oo P BTTREBEY oty gndy) o
140C for 30 MImprwetmylwmeo@m fﬂLash2¢hnmn‘étlog|BMﬁhlyatem (3i1i gangekt usi ng a
15gr adi ent 0f148‘td‘¥$r %’%lﬂt ﬁi%ahor? g)fldsﬂ aﬁg%ﬁgﬁrdcpﬂkrﬂrﬁgﬁga %e?agmg 483% of

the title conpound as a OWOI ont am nat e

ESI / APCI (+) : gmstent of-efy! @%ﬁ@t@@z 4Yr) inprREEARATNERESE- W@tgh@p %) of the titl

2- (2- t er § 5 butcyhpbuitehd ¥ ellow 4il contaminated Wlth an impurity. ESI/APCI (+): 444-446
i so- propyl ph pyrazol o[1,5-a] pyrimdin-6-yl)pentanoate 20 This

i nt er medi ate prepar ed according to the procedure D from nmethyl 2-(2-
tert-butyl-7- chI oro- 5- et hyl pyrazol o 1, 5- a] pyr| m di n- 6-yl) - pent anoat e

0.205 g; 0. 6QH b . |
'Eet r aki gt ri phen “Fp% 46h| n%ﬁEF g%jb‘ll.rljwn@(r)% 68{ ' gﬁltgft(l&lté?? (Q fidorb2a!™™ )
iF 1 ot ony| S PRethasyRBaNE]) Eeonatny Py aaalath. b3 ]PyRNEEn ey dpentanoate 4 ) at

25 140C bHer ?fﬂ|S”HérmgéﬁéfefW&@bﬁe%grelayad(cbﬁﬁgoﬁﬂﬁ@%&@ﬁﬁpmﬁdﬁ?m%trlly)l ogo9el
using a gradl ent of h acetate (0O %) eptane furnished 0.180 g

(70% of the terf-pytyl %6%%&‘%'%@?&'9%@%%@'H@Sf')“w@nqai% (G2 (QirH) .
EXAMPLE 41 OH%EPAW Cﬂflwommhﬂox?pr(e%yﬂb@fdmcblab)dl((51(DIBtdWGGGG(rﬁmoBO
trlfluororreth h gqéraz lo[1,5 p%rlgbg)‘l@ 6- yl)8§%anoa Thi s

i nternedi ate! %?%18 Yiglp E'Sr dlpr?ﬂa h cefure r oA hy?D- ( 2-
tert-butyl - 7d0$ﬂpmmy4e3hy‘mmhnyzl 328z oiLg[ 185-rainphrinnDEEv&ery 13 :1peBtrahpat e

0. 209 0.

0. 964 mal) . oG ok 49 rtar PLbicatGh SEEhGLK. pRORR g <5 et Asd 2

35di i sopr opylgéadv@nts?ﬁﬂlwl qetala (0 n25%) ip, f@Qtamﬁﬂmmlahﬁd DME’4\m&9é’r%)(@‘ thqtltlm m) at

140C for 40 Rbmpolid laki £ ki@n o‘iWCJnlt&ﬁlhat‘éBr\ﬁ)thaﬂglhﬁﬂhw ®BIRAdIC@ )98 using a
gradi ent of et hél acetate (0 - 25% in heptane furnished 0.220 g (79% of

the title co hd as a yel low solid. ESI/APCI (+): 448 (MH). 5 EXAVMPLE 42
PREPARATI ON OF Methyl 2-(2-tert-butyl-7-(2,4-

30 EXAMPLE 47 : PREPARATION OF Methyl 2-(2-tert-butyl-5-methyl-7-(5-
quinoline)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoate
This intermediate was prepared according to the procedure D from methyl 2-(2-
tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)-pentanoate (0.149 g;
0.449 mmol), quinoline-5-boronic acid (0.115 g; 0.655 mmol),
35  tetrakistriphenylphosphine  palladium (0.040 g; 0.035 mmol) and



di f | uoropheny1) - 5- met hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate Thi s

i nternmedi ate was prepared according to the procedure D from net hyl 2-(2-
tert - but wesetil7eres- 5- met hyl pyrazol o[ 1, ®6a] pyri m di n- 6- pCrmpentansas e
(0.152 g; 0.450 nmol ), 2, 4-difluorophenyl boronic acid (114 ng; 0.722 mol),
10 tetrakistriphenyl phosphi ne pal | adi um (0.052 g; 0.045 nmol) and

dii sopropylethylamne (0.320 nL ; 1.84 mol) in DVE-water (3 :1; 3.5 nL) at
140C for 40 min. Purification by flash chromatography on silica gel using a
gradient of ethyl acetate (0 - 20% in heptane furnished 0.188 g (100 % of
the title conp gﬁ&rﬁﬁb' @V‘BZ@' hLCOFE@%%O_}elH MMEhNa'%Br '(éfPIUVBtML) ESl / APCI

(+): 416 15(M+ LE 43 ¥|
2-(2-tert- but1§9. C7f(€r24Q:pp|1|5,r Buqflcatlon by flash chromatograp y on silica gel using a

met hyl pheny 1)gf@1émbhyﬂhwaro@mé (o] 15(’5%P4}lmébtdmbdumrsﬁe& 0) ey @608 ¢ tHditke

i nternedi ate was repare ceor to the procedure 2- 20
Lort-butyl - 7 SRPBI. B moRpy sy Babl ol AR riuine SRS dat e
(0.152 g;50. 486Hpmol ), 2- chloro 4- nethylphenylboronlc acid (110 ng; O0.646
mmol ), tetrakistriphenyl phosphine pal I adl um (0 052 g, 0 045 mml ) and

di i sopropyl e | am ne (0.320 nlL 5 nm) at
140C for 40 rﬁ)&r\ MRE 48 eﬁRWMﬂQ"hs@F d\ﬂﬁtbﬁ'a?d&rt&ﬁﬁpum %mqtbﬁl 6‘43 using a

25 gradi ent quuﬁbrwé)p@esiabﬁ th]pyaﬂ%lm B-yIjpdrtaRohty ni shed 0.188 g (93 %

of the title ound asa | ow 0i |l contaminated with an inpuri
ESI/APCl (+):T %L?z'ng eﬂ@@"'?ﬁ%‘f@ pr@kﬁi\‘?ﬁ@"ﬁﬁ"”ﬁ?ﬁé REGEENTeR Tiger mthy! 2- (¥
2-(7-(2-ae n(Der#blmt?t-hyhlpiwﬁ-yde)hylpyrazolo[1 5-a]pyrimidin-6-yl)-pentanoate (0.139 g

302-tert-butyl nmet h pyrazoo yrim,di | ) pen te

i nt er medi at e)év\%g pr epéllr) Oaéno(l)n%i I'Joé)t h%c'%r ocz,bg q/e % &mt'ﬂ II)2 (2-

tert-butyl - 7ieirakmtrmh5nyi'9h¢whpryar amllar[ltlmS dDP¢8i mgdi n0.63§ 1) npeael) anwut e

S-mothyl - (2- 5 Eietemine, (0,320, mb ;)14 ol i DMEveter, @18 gt g

0. 429 mml ), 181G dwi 49 mbhé’Hﬁlq@H@%;bm fashperematograrhy. aueilieg og! osi8g rﬁml )

ﬁf?ndt dl1 I}lggp fg%bf%r%bh&ﬂh?lrﬂdéfhté 7 24@%% hepﬂanakumbas olos5gMB2WaY SFithd Btls 1; 2
a or

. ificati flahchroma. ca gel
1St ng. a gr acempodt @b iy Vel torigntdisBof T AtnERLaNe BSIARGIHEY g %
(34 %9 of theMtH).l e conpound as a yellow oil contam nated with an inpurity.
ESI/APCI (+): 409 (MtH). 5 EXAMPLE 45 : PREPARATI ON OF Met hyl

2-(2-tert-butyl-7-(2-nmethoxy- 4-

chl or ophenyl)%g\l\ﬂl%lt-lﬁylﬁr azd?RﬁﬁABA'ﬁ!QN'r i diMetbyly | Pr@nteatbutyd-7r(d.4-

i nter medbgt ediﬁ%thﬁH@h?ﬁ @-ﬁf&h?lﬂ&ak@l&é*ﬂ% -SoyrRains-ey i pentaidaby | 2- (2-
tert-butyl-7-chloro-5- hyl pyrazol o rimdin-6-yl)-pentanoate
(0.100 g; 100dhizoBtermpdipte WQ%HWGB?E?dZGQ%E%EPp‘%%MQ%HE%PJF%m?”(&ﬂ)21(60

8 429 mmll), tirﬁbﬂt@k?-&lﬁlbtop@mﬁyﬂm@@ﬂm[ﬂe mrumhmlx&ma@( 6)4343 mnrﬁl)) and
i i sopropyl e am ne at
1408 For 40" 26 KPR CameByor 20 RoRRPs et Bl Uiy o A TI% 788D ubi g a
gr adi ent of é&t@lstrmenﬁphaos(oﬁme ZQ%Iadmmhepw@né fagrni 8/08d OnOid) g D % of

c5 e 0 SN B S8 ARt T =
2-(2-tert- but1§‘0 C/_fqrzél(i IQjBy Budfication by flash chromatography on silica gel using a

met hOXypheny&ao@er{r%F Qﬂ‘lg/lpéﬁe?a}@ k(pl do%By |?1] dn@'f&#’n%h@d vl %@%G?@W}%f&h@@tle-rhl S
i ntermedi ate was prepared according \]w&/oce ure D from et hyl 2-
a

tert-butyl - 7°ERPEYRL @Sn%tyﬁkﬁ"bﬂla%‘l%["ﬁla@d @ niMRUAYS '%ﬁ&“ﬂ?én(t*émi‘)%ﬁe
(0.142 g; 0. 4@0Hmnol ), 2-fluoro-4-nethoxyphenyl boronic acid (0.103 g; 0.606
nmmol ), tegrakistriphenyl phosphi ne pal |l adium (0.040 g; 0.035 nmol) and

di i sopropyl ethylamne (0.320 nL ; 1.84 mml) in DVE-water (3 :1; 3 nlL) at
25 140C for HEXANPLE Rl | ARERARATION QFadtetiofir 22 tartbutyir, Sodinsthyleapgel
using a gr ad't@l?‘p{y%zcﬁ&ﬂ%ﬁ-a gﬁhﬁ&,ﬁ d_p, rren?t?r@ertb” hept ane furnished 0.174 g

(97 %9 of the ow ol |l contaminated with an inpurity.
ESI/ APCl (+) In 428 serlripe  were placed methyl 2-(3-bromo-2-tert-butyl-5-methyl-7-p-

tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.050 g; 0,106 mmol), potassium
35  carbonate (0.0449 g; 0,318 mmol), trimethylboroxin (0.080 g; 0,635 mmol) and




30 EXAMPLE 47 : PREPARATI ON OF Methyl 2-(2-tert-butyl-5-nmethyl-7-(5-

qui nol i ne) pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate This internedi ate was

pr epar ed woeordi7ewst o t he procedure D frogm net hyl 2-(2- PCT/EP2010/070306
tert-butyl-7-chl oro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-6-y1l) - pent anoat e
(0.149 g; 0.449mmol ), qui nol i ne-5-boroni caci d(0. 115g; 0. 655mml ),

35t et raki st ri phenyl phosphi nepal | adi un{ 0. 040g; 0. 035nmol ) and

di i sopropyl ethylamne (0.320 nL ; 1.84 mml) in DVE-water (3 :1; 3 nlL) at
140C for 40 min. Purification by flash chromatography on silica gel using a

gradi ent of ef H'yléls@n‘r‘&ﬁeﬁﬁﬁh&%hmo%@r@)cén@% B@H%?Jb%llé&ﬁrﬂ%ﬁhedc@nﬂiéﬁ i N of

the title conpoun ow 0i |l cont am_nat an i1 npurit ESI [ APCI

0y hs1 5 Mo ERaRpRE G0 SHREAARTP N BN jamaid (0550 mLY. The
2-(2-tert- bUtré’abﬂEn m‘iﬁi(thbéles p8rged with nitrogen, sealed and stirred under microwave

nol i ne [ nt ano er nedi at e
Ts o epe DR R TePLRY for Hertolhe A0 st iPh SARRLE np parifira SRELT
10t ert - bub yI dVJNdnd)roeibaﬁe nendyd pyataatdd [ sbdbna] gyonide daohH@ny]f)temdntoaaoat e

(0 130, 9 D ekl Qa0 chfi e n(agguoggs;érdﬂegjgéén%(%s@%fsrﬁm.'f.zat.on by

di i sopr opyl etﬂﬁ§ﬂ gfrlfpﬁ@tqgmam@mhea gelg@mmﬁ)gr)adwﬁt piviethweacetate & - 80%3imi) at

140C for 40 rmbptané’wrha‘shé@bloqs 0088 fol, Bt ih € i eOEBM RAMBRAY: Rilowidill E8I/AREI USI Ng a
15 gradi ent ? m cetate (gO - 409 in heptane furnished 0.065 g (32 %
Eo%% ik

of the title s a yellow 0|I contam nated with an inpurity.
ESI/ APCl 10+): 431 (M+H). EXAMPLE 49 : PREPARATI ON OF Met hyl

2-(2-tert-bu (2

di ot hyl pheni P MPHESH FRFEABATION OF Moyl 2-Gterbulyimethl-kphe

i nter [)T’Edl Ftt (737wa-|§°|)o|lp&m0t§t[1éeaipvdmrtyniﬁeylmwtémQﬁedure D from met hyl t2 (2-

tert-but | e
y ‘r‘ﬁfé iAfePmaaidle \Dé(édpér(?rgéﬁe‘al %[ane PHE é@dﬂr@Eﬁﬁ&n 8%&1%@@8%

(0.144 g; 0.426 nmo oro ic acid 700

mol ), tetr a@r%fl@%ﬂ'éﬁwybﬁmqswlﬁe?;wm@aa b-5cgind '0@73(17}?@[‘53@%"825

?4 b SéoPr onget(dmsagbne?@m faﬁ’n : beazeﬁﬁbmﬁalc) ddit w:‘eh &r o(:libo 1mnn3>|| L) at
or m.n. Purificati ash chr ogr ap sili gel , using a

gradi ent of d&RKstiRlEPYPROsPHINe SG@éla(?Hmhergﬁ'ﬁﬁ% f 9 ni éﬁig ”I@‘g?g T oy of

the title conjisapnebyéethyaniiael @781 inL¢dMd Smmedlpth DiViERwater i(Bpur ntml) ESI / APCI

(2+% 2- ?g?t ( E)/}JP%}P gQﬁthPﬁﬁfyatlgol yﬁ?é;q;ézﬂy?'%tfg?pw Or]r |S'r|1"(|:a gel Sm?) pent anoa

te In a sgaamenj@éemlr@etﬂt@&dﬁf}éi |||1y1eptane furnished 0. 041 g (73 %) of the title
2- (13- br onpp- 2+ cbﬁlrpBuﬁHr”aXl a @ef@% ! softdhiRhisk Py 20 .ﬁ%{pjdn(ﬁ/oadéiwpdﬂ (‘12)”4')@) yl') pent

anoate (0.050 mol ), potassi um 35car bonate 0449 q; 318 mmol ),
trlrrethylboré%H(O 0809 0,635 mml) and WD
2011/ 076765107PCT/ EP2010/ 070306

i chi or omet nERBMAUE o g PRFUTA N 10% MR ety o ORI -6 Wb i) | The
reacti on m xtimidazepsS-pipyyilin-Giyl)acefate ogen, seal ed and stirred under
g‘aﬂ ?;’"?:’gn'eaﬁ%d' At gant.d’# PO 5GhiRb-122diMthyI-T PEmidEBGEA- O bR HMER aHBIR
(0. 077 g; 0 336 mmol) and methyl levunilate (0.080 mL; 0.646 mmol) in DMF (2
mL) placed in a safety pressure tube was slowly added chlorotrimethylsilane
(0.340 mL; 2.679 mmol). The tube was sealed and heated to 110 °C for 24 h.
Extra volumes of methyl levulinate (0.040 mL; 0.323 mmol) and
30  chlorotrimethylsilane (0.170 mL; 1.339 mmol) were added the stirring at 110 °C
was maintained for 23 h. After cooling to room temperature, the reaction mixture
was diluted with ethyl acetate and washed with a saturated sodium
hydrogenocarbonate solution, water and brine. The organic phase was dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue
35 was purified by flash chromatography on silica gel using a gradient of methanol



5 dichl oronethane and a saturated sodiumchloride solution, filtered over
magnesi um sul fate and concentrated under reduced pressure. Purification by
flash chrworbogrzemhy on silica gel usingga gradi ent of etmyra0et@ie (5 -
3099 in heptane furnished 0.025 g (58 %9 of the title conpound as a yell ow
oil. ESI/APCI (+): 408 (MtH). 10 EXAMPLE 51: PREPARATI ON OF Met hyl
2-(2-tert-butyl-5-nethyl -3-phenyl 7-p-tol yl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pen
tanoate This internedi ate was prepared according to the procedure E from
met hyl 2-(3- bronp-2-tert-butyl-5-nmethyl-7-p-tolylpyrazolo[1,5-a]pyri md

i n-6-yl) pent gnoaiy) we@h@%ahar%t% ermh bﬁﬂ?&ﬁﬁ@%Bﬁ’leGn@géQb(cQNrp36 of

0. 300 mmol), tetrakl stri osp I ne pa I"adi um ( 3 mmol ) and
di i sopropyl elsﬂ OPOQI%‘%/@E 0.431 mmol) in DIVE vvater (3 1 1 ) at
140C for 40 mn. Pur|f| cation by flash chromat ography on silica gel using a

The title 20EsBifcone ERFRARATION & MRBNce i R e et by 7

ESI/ APCl §+) lmmomw-bl]pyrm&m!)@eﬁﬁmoaRREPARATl ON OF Met hyl

2-(2,3,5-tri toéoﬂt@ b ﬁ%@ﬁ%??ﬁtﬂ% 121000 %?mﬁra%[g%cn@@ fidhn-g=To 2

sol ution of am no- anone (0.077

g; 0.336 mmIYB)a%ﬁ@ier@f)ﬁillg Dé@&mmai@qrm D(b@(?nﬁim aBzﬂ@ ervtﬂS)slcrwiy pfed 2 i)

placed in a %afw&aaumrﬁaa_wm@,mmHmms’vw Y. @dﬁﬁhoghA@r%rm.ﬂatelmtsm ane
(0.340 nm; 2 d and heated to 110 C for 24 h.

Bt s 8 vol umasCof *GOBFAAENg d0ART Rils 476 GRS A SHOpSSranaE Fediian Soire

chl or ot riloet MSS&II‘I’@@G’[ (o@rrﬂt%ﬁlp@taturb f8r3&5 rmtmshé remn@n ankded wasequehtiied g at 110
C was malntal cool.in ure, .the reaction

mxture was &l &'u?%c?f ﬁn’é%tﬁd SOlIER A'e? aﬁ‘ i ﬁe&”v&taﬁ‘d tth%art"B‘F“r?eV&a Sodi um
hydr ogenocar lestatted ;wﬂhmthydracevm: efheaptapici Iaeer Wage wasgedhinithpMatee bwas, dri ed

over _sodi um sj4bd 81 schiur! s;g@e Aol AnE B A ANEE I RAUPELRTBSTR e The

resi due 35was puri chronatograp y on silica usi n
gradi ent of m%w@s F(Lm e tyolfashnchip@Riosranhyt o sHica cgeguuwgogrezwngot 43% of
title COIprourrwbtlaénoa(QDLQW%)S@wcmorcEﬁéthé\l?&to ive 0.0324 (B4))of title cofmsalml € 53 :

55 B (11 PoAAEIOY ol ESHARCIAE 365 MsE) 28 MFNGki di n- 6-y1 ) pent anoate To a

solution of nethyl 2-(2,3,5-trimethyl-7-p-tolyl-3Him dazo[4, 5-b]pyridin-6-

Sabied = 1N SSPORPAE’ 5" { RREPRRATIGN'0F, By %21 Zsfletn Fopdltar-fuc ™ ¥
m nutes at - imidazo.$-bivysidipand)peotayaterl : 0. 277 nmol ) was added and t he

reacti onpi Xtrgr 190Mﬁ’c§1 Shi r{4‘f‘eqn|ﬁ5 1r2)9imettmﬁrlﬁﬁdérzgl 5.00(pBol9N)iethhhénd €act i on
m xture was %uenc ion of “a saturated sol ution of amonium

chl oride and@-A& & 9?@&@%&3@%&&@@ -SWPERYIPERPNOAELP A1 R 9 TRENBPY N ¢
llayer was waghedmMp (& i@t @rﬁderbfllr@fan étrmcggha*ée\n/a§@duudnoﬁwrétam@thyfsnérﬁeered and
concentrat ed ger reduc ressure. si due fi e J(ash

Chr ot ogr apil T 9 MEgdhe FERHE WenaT e ot Saidianbhestss 18 Yec

di chl or onet hdare 72 oh.gAlter @odﬁﬁ@ ghé¢ 6ABgurefwas tdoererdonmibuwdteaaarai jmel Inow 0| | .

ESI / APCI , +) R

2-(1, 2, 5 ri #8?@9? 'gbrtm@ﬁﬁ ﬁwg@cﬁazo re1§4ipllnleﬁE éﬁfé)-g anoa e 20To a
sol ution of (extrmwmdwmezwmh redihy yacetiate edaﬁgﬂmos yene( gom In%nétlﬁhmyﬂre (0.172

g; 0.750 mm|sbd|§Hﬂ3tﬂﬁaté/bnd1c&¥déhﬁraﬂé6QPMBP%HU@@@%F&sG:% P(Bfihtion - b'§ fgapl) in
dry DMF (3 ntﬁh{ﬂlrj]jnaQer ni trogen atnpsphere was  added hIorotrlne | sil ane

(1 15 rrL 9 Ogl"ﬁ%hymok‘t GHeA i8S SING Pedradiend @‘eﬁle”}%‘ﬁb @ng akéfbl to
100C for 72 I‘clhchl%frérﬁéthéﬁ)@bs Rent Renished 0220 \Wa©4 oMb e WxbBctaaicempainst t he
non- no ous ni I go stirred for 10 mn. The aqueous

| ayer vva 8 F‘g rggnp%%%h%(}’lhﬁé@;@)l%@et ate, the organics were conbined,
dried over SOdI um sul fate and concentrated under reduced pressure.

Pur {1 cat ! on Bignidieab: oK OF EfyI {3 SAfiethyHe hGo RV ES. O

nmet hanol (0O - In dic rorre ane as e
t he expected '@tﬂ?&e%bwﬁi“&ﬁm’mt%ﬁ%te ESI/ APCI (+): 380 (M+H).
To a solution of (5-amino-2-propyl-1-methyl-1H-imidazol-4-yl)(p-tolyl)methanone

35  (0.180 g; 0.700 mmol) and ethyl 4-oxo-2-propylpentanoate (0.260 g; 1.4 mmol) in



Exanpl e 55 : PREPARATI ON OF Et hyl

2-(3,5-di methyl-2-propyl-7-p-tol yl-3H m dazo[ 4, 5- b] pyri di n-6-yl ) pent anoat e
To a sol uwwoQn11af76765 109 PCT/EP2010/070306

(5-am no- 2- propyl- 1- net hyl- 1H i m dazol - 4-y1) (p-tol yprmet hanone 35(0. 180 g;
0. 700 mml ) and et hyl 4-oxo-2-propyl pentanoate (0.260 g; 1.4 mml) in dry
DVMF (2.8 nlL) under nitrogen atnosphere was added chl orotri nmethyl sil ane
(1.07 nL; 8.4 mol). The m xture was stirred in a seal-tube and heated to
100C for 72 h. After cooling, the mxture was poured with water and the

non- honogenegys Dmszst %L\ol m&wﬁﬂo@eﬁtdtrhe%efr@waéoadaba chU?@mﬁﬂw%uéné ayer
was 5 extracted tw et hyl "acetate, the organics were

ed
dried over séﬂ%ﬁ?'-s@i“f %?f@')a-ﬁﬂe Eb?ﬂ'ér@ﬁ‘t’ﬁ‘sa%tér@dd'haéea wheeed hﬁ?t@gé‘&lq@o C

Pur i |h fi c?tl onfcnynél rashft@mrc@amgpgh@p’ﬁyt@@ waé lp@@r@iekmtuswa@r aar@ir mb @oh- of
et hano

h /% | or oet hane as ef ue urni shed é 66 % of
t he expect ed 89‘89 %eoé‘Sn‘BBiH{S Vé%oraa%i editer @éT‘P E%F(@Sueo% AR 10
Eﬁa_np! S 56[ 4 eRIREFERAWIcENWIDR @wiydlcezate:ﬂrﬁe- dorgaptchywe?- cempinegy Hrigd pveol y1-

I mdadazo
Toasol ut i onoF§%' Jé‘ﬁ]*wg@ QT‘SS*’&%‘?@@? ialiis ﬁ“’lduﬁiﬂ PragaTor - 4isRpipp by flash-
t ol yl ) met han6h@ntaiographyy: onlsliﬁa rﬁ%lt)smn@ gtagjant zoforetimngl é@)yr p?é}%)aﬁbat e
(0.429 15 giichloforBMbe id3 EL¥ntDMmitHed onloh gr(dsr%?lo&rtﬁ@e&pa&tae%%ﬁ‘de vas

added trinethyl sil chl ori . The m xture was
Stirred i acbmapuidpes B ahESUAPGITbABB (B HEa b A ter cooling. the

m xture Wwas poured wi th water and the non-honogeneous mxture vi gor ousl y

stirred for h r

acet at e, thejE%?g é- \%ere @g&ﬁggﬁné% tﬁ@?%ﬁ%dﬁ@%@ |E mwgr ?Pett iwand
concentrat ed 3hlnmdazcdél,§ddnylpdla@mlr)mntmate| cation by fI ash chr omat ogr aphy
on silica gelausingg as&ﬁtr% | enty Of ﬁﬁh%@lsoéjr@g y-RRGny- H‘H%Rﬁ&@ %ﬁbhane as

el uent furnlshed 0. 367 789 e expec ound as a

ESI / APCI (+) : tdﬁﬁn%tlwmne @@%)@AN/I‘-‘!@EBWIPREPARMMI @Q@Pg"lo prepYlpgytarnate (0.429

chl or ophegyl @U|j@ﬂﬁﬁﬁb90i)1pdrl9€Dl\/¢l pté m@ updérehivh By raazettete Sval BYdddM di n6-y
| ) pent anoi ¢

2 07 (R 5. EmerShERBHYR S07% Bitarbdt) Bripd: Toe it yesstired in a seal-

et hyl pyr azoltuifelarst bgqiyd itoril @0°C- ©or Y2 )rpeititan cadlieg( e 3BRtuge was pooreaal with n
ethanol (7 e ind s FRASHRoBNSRMAY L7 SRkH!EPA Ayftnnd L e

reaction mxture was s extra vol une
of a 6N sodi @aveésusr dayetevaslaxtragad (twige )WImagtmuw@ataéﬁ]dtfteh@rgﬁnmuwerewas

stirred 3 hO‘éB%bfﬁ%HedneW&/eY%ahH §Afa¥hkd E&F&Hﬁgtebl%%r Fe%ﬂHé‘@Hre@Eﬁ%SUf e,
t he pH was aFJHuste o 2 by adding of a col hydrochl ori c acid sol ution

and the preci r'f'%t@n\haélaﬁh-rsfﬂr@ﬂ@épgrmﬁn %'E'Q?aﬁeﬂ Hﬁ'”w‘ gragiemt Qfﬁﬁ‘%fh%t%éj} aphy on
f5| i _Cahggl OUgJG%@/oﬁmgduardb@ptetthfnenﬁ BBl futiistfed 0.889 ¢ mgsgb)thltlfaé gn@édwe

ur nli sne 0 |te SOolld.
ESI / APCI (+) : T /%/P[%"Y” %%ME@#&EB%&W&O@ (7-((S)-3-(4-

5chl or ophenyl sul f onam do) pi peri di n-1-yl ) 5 nmet hyl pyrazol o[ 1, 5-a] pyri m di n-

6-yl ) pentanoi To aggol uti.on ofp
2-(7-((9)- 3 -(%-cﬁl%‘?opheg?/l sulfonam 0 ﬁé-ll‘-llol n- 1- oIF) 5- 2A7-(R)-3-4-
met hyl pyr azowb[oroehg]sﬂwlfqnwﬁommqueﬁrﬂ 5&?@*‘(/@)’2@9"@{1 Sealpyrimiging i n

et hanol (5. 26@ypem@gggq a 2N SOdI um hydrOX| de solution (5.2 nL) and the
reaction 10 nmi xture was roo rg‘gerature for 18 h. An extra

vol ume of a 6R %o%ﬂ'Lﬂ'ﬁPh?/deEHsYI 3e(7§6?)u°t 40?11' BersyIfoRamidetpiRgIdiRd! Yl mi xt ur e

was stirred %mmups;&azmus[es ém&mmha yl}p%ﬁtaweae (0S3BOVL . mnﬂeﬂ) me;ﬂmbmdw
pressure,,the a co rochlorlc aci d

o ut on®dnd MRS ReRHA 2 SoRAB PerbieBei Mot FLid G Ph kR

chr omat ogr apwasostireid| atcepoge teropsratyrea fggr &&lihe itn extralﬁfn’strmqfola gND.sediunB% i n
di chl or onet hfﬁ?@ro&ﬂd%@oﬁfﬂ@ﬁi (png)l:l?vag a(d%oé@ a‘ﬂfj tﬁ@?ﬂiﬁthrtel Was stirred 3 hours more.
The volatiles were removed under reduced pressure, the pH was adjusted to 2 by
adding of a cold 2N hydrochloric acid solution and the precipitate was filtered.
35  Purification by flash chromatography on silica gel using a gradient of methanol



compound as a white solid. ESI/APCI(+): 506-508 (M+H).

EXAMPLES9PREPARATI ONOF2- (74(R) - 3- (4-

chl or ophewgl2suld7eeam do) pyrrol i di n-1-yl)105- net hyl pyr azolpofrZEp2e1@jopysné m di n20
6-yl ) pentanoic acid To a solution of Ethyl

2-(7-((R)-3-(4-chl orophenyl sul f onam do) pyrrolidin-1-yl)-5-

nmet hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate (0.316 g; 0.61 mol) in

et hanol (6.1 nL) was added a 2N sodi um hydroxi de solution (6.1 nmL) and the
reaction mxture was stirred at roomtenperature for 18 h. An extra vol une

of a 6N 25 S?@B“@@Mﬁﬂ%ﬁ!oﬁﬁnéﬁéhafuﬂnsr(é& Soét § (1’@%) SGdRedi@tshnpdimddsd ure was

stirred 3 hours |l es were renbved under reduced pressure,
t he pH was ad‘jhdglsek'ﬂ tE(?Vﬁ‘PW*acﬁ@iahi?SdM*a')col d 2N hydrochl oric acid sol ution
and the precipitate was filtered. Purification by flash chromatography on

silica gel ug rad| t of nmeth 8% iy dich ne
f urni shed 0. W %W o gt he titl e%"% ﬁpcfl as aqx:/ni te ‘Jégf'?(g?%qi
ESI / APCI (%) : chitopBenylsddfgnantide)ympei&in ARARSRAGhENGFEzolaTA (5¢lpy Bmidin-

chl or ophenyl gﬁ]oq rrolidin-1-yl)-5-nethyl pyrazol o[ 1, 5-a] pyri m di n6-
yl ) pent anoi c%a&} fp%“ gl'wgol ution of Ethyl

2-(7-((S)-3- (8- @rﬁqﬂrt@ph@fnﬂfyh|2f6r(é$ﬁr%&@v¢rpam@rdflwlfqnqm}iomlperldm 1-y1)-5-

net hyl pyrazolmﬂtﬂyl&nai ﬁ'SEH]Q}rfﬂmém)ﬁ glﬁfamaaeg@t@z(d@) g°>0@59 mfol fiMEahol N
utlon .7 nL) and the

et hanol (5.7 SO r ox| ]

et on mxt(mnwavgasseé’qeqdea2ytsqdw$we%af»apw'an 2T S esor vol une
of a 6ld\| godi trr]mtb;edmmsdu&eécﬂtublbmntelﬁ@e&tmfe) fonets ade\ad@gmdvcblhgenwatm\e was
stirre 35 0 Ll e were,re \ un r reduc r£ssur e,
The. pht vias adniure D §isd BGlG Hb' BD WL BdeDRNE e Bk d RN SEMBLET T o
and the pr ec|hpuItsameraxva'@efvollat@seuerepwmdvedamdemrd@ljacéd! amsurher drapdoragphy on
silica gel u%'dgjgteﬁ tQ"Qw a%'faanF]Bcé‘ a%‘c{@@ﬂgdrgghlérlc aét%solv\ﬂbrpém%p% ifagne

furnished 0 (14 npound as a
ESI / APCI (+) : wmi ared. Pivifigation by fiasingrematpgrapprepAftisg geising a gradient of

2- I(5t met myfl hdt@rhhbﬁrbyl (D% 239) Oh%d@hloﬂinﬁ@ﬂ:‘iad’é ﬂjrﬁlsﬁed’|0)03|ﬂi'lba(flf%)c%faﬂ1egt|ﬂé) a
solution of ne - a rrmadin-o-
y| ) pent anoat gom&fgﬁaba Wgﬁ%sﬁlf‘?orz-)swﬁﬁgﬁ %%Qg@é(z%% V\/a!t[))e/r (8 m./0.8 nL) was

15 added a 10N sodi um hydroxi de solution (0.8 nL) and the m xture was

stirred at 6% drOChour Vater (154 AN ﬁded @?_-d the, 'Eﬁg(mméid] ust ed

to 1 with a hl oric aci'd solutlon an he aqueous pha

extracted wi mhlcurphwn)d%'dfcmmmahoy@rcg@m t-wh)brmethydpy razalofhb radpwrimidinter
reduced Qoes%%fpemgdd,cgémness and vvat er was added to the crude material .
The white precipitate was d wth cold water and dried

under reduced Op? SS41iipa QfoEtf‘Yﬂr%‘I(E'HRﬂﬁe(“tqh{qr‘éor@BWﬁWfﬂﬁ‘&"WQ)F’Y[W'6'”(1IY|) % as a
\évhl( 1;3 e S?Ihl Icl r@‘ahylpg:?é}dldt)l 5- aiaﬁm?m;k&ylgiéx%b@ @)2316 REBA\I%%W @Fhanol2 -

me a pent a |c aci oa
sol vt on ot AGTIO) A SR AN s sPox S Sobich ToRP L) PF et
yl) pent anoat enixt0re3@ag; stitre®8atnooin) tenpenatiteaftol 1 ﬂ]OAm_extwasolaMdemf a 6DON

sodi um h?ﬁ” o}, ﬁmsﬁyc#&g&g' s(oljutugﬁ )%g“rﬁl) ( %%{%d’%ﬁd"ﬁﬁi nﬂ%ﬁFee(}!/aE%tuﬁQEH e 18

h. An extra vo actiron mxtur
stirred 24 hhadisemorst tlée \@&ﬁjlllqsmyeret tegnoref andee sedpeed pr@ﬁrbﬂee@mnuewa& educed

pressure, t h%dﬂﬁe@%‘éﬁ@ a%‘aln'ésclf%ckotoOZN- hp&'roéiqgl'@ﬁcl@fs,ol@tl&par@ t%B‘pPé/dﬂflféﬁéﬂ 0“ c

acid solution and the_acid er was extracted hyl acetate.
or gani cs wer é"aécﬁ'l'tPré’é’t BH”f'C\?\‘/B% f'%WWrW?WSFaPHV|°8§'“89€P' ‘r‘%%%gf%’r'ﬁ”é Gf f at e
and concentr arﬁeilﬁbrwﬂdeﬁ r gducieddiphriessugteanel Renishedl® .18 gd(79@sofcthestitid | 1 zed

s apa 1) - Sompndes o sl ERTARRIEAR M 7 el Cbut ya- - oty 7

EXAMPLE 60 : PREPARATION OF 2-(7-((S)-3-(4-
chlorophenylsulfonamido)pyrrolidin-1-yl)-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl)pentanoic acid

35 To a solution of Ethyl 2-(7-((S)-3-(4-chlorophenylsulfonamido)pyrrolidin-1-yl)-5-



phenyl pyrazol o[ 1, 5-a] pyri m di n-6-yl )pentanoic acid To a sol ution of nethyl
2-(2-tert-butyl -5-nethyl - 7-phenyl pyrazol o[ 1, 5-a] pyri m di n- 6-yl)pentanoate
(0. 141 g,w0.281nd76mel ) in a m xture nethanol /water (8 nipQrAPRLID/OZ3MES added
a 10N sodi um hydroxi de solution (0.400 m; 4.00 mmol) and the solution was
stirred at 65 C for 18 h. The volatiles were evaporated, a 5%citric acid
solution (15 nL) was added to the residue and the product was extracted
with ethyl acetate (15 nmL). The organic |ayer was washed with brine (15
m.), dried over magnesi um sul fate and concentrated under reduced pressure.

10 Puri 11 cat ikl AR oclis ATRUALT ARBY AR .90 G20 81RiRG) &r GACEnt of

nmet hanol (O - | or'onmet hane furni shed of the title

compound as & ;éleOWSo?qide%PE'rﬁongydr%P?&PM“% (5€ST",‘-SxP@<F the, feactiess ( MH) .
ESI/ APCI (-) midGre (b Htirrd8 ﬁ%MﬁLlénﬁﬂeratuBREPA@A\m @N &¥tra volume of a 6N

aC|( 5 El-gr; ggltsé%*l%nﬁeéro%é? ﬁ?tﬂ ion yb Byr Bzv%\sogédgd Lé’%rﬁé rrnnlx Iu'r’]e \flsvag s)tiPrthanI ¢

2- (2- t ert 5 buthplirsSmoet Ayke-vidigitasovgieprenawet afntieSreaupgd iprasdire; g pH)want anoat e

(0.126 g, O. added a
10N sodi um hégﬁo@gb)zd Indl?taf %LUO nbp&gayémﬁ Sélgtdﬁmé{gj tgce)l ut |I%%§620 was
stirred at 65V3@f'ﬂ@'iedlgumflcambwﬁﬁisét¢hr@”§akﬂ§f3@hé\¢3|§dlﬁa@éwsm sysagiant ot aci d
sol ution (15 pdihare 0%dﬂ@%)t|ﬁ dl&]ﬂorbﬁ}%'trﬁa% faRfsHdaeo. Dﬂ@d}'?ﬂ%\fi& el fict ed

with ethyl acetate s washed with brine (15
nm.), dried ofeMPRY %%?‘L’i’ t%ﬁ?'fdaﬁg'/gﬁg'(ébrﬁ‘gérﬁgﬁmﬁé'ﬁ')under reduced pressure.

Purificattbon by flash-chromat ography on silica gel using a gradient of

i, (¢ Pl 7 BTN e bl
ESI/ APCl (-) alyr EEAAPD PREPARATI ON OF
2- ( 3- br orm- Zg%erg Bt ©- get '%ﬂ% Pt(@rMétHWﬁﬁﬁ%ln‘}[p%a%ol%hpy"a]pmlﬁll'iofh@ yl') pent

anoic acid 3 sol uti on
2- ( 3- br ono- 2 Ytegntamats, (Q. %66«@{ <Pr§|mmobm 8InyiKise BMbIQvates (8 mL/0.8 mL) was
a] pyrim gsn- Goyéd aarowmrﬁ hg/@ro%a BlutiBn J«:L@ rﬁmyoér)d tlh@ rﬁ'ﬁtumwab sfifedrb) was

e P o e S NGl (P8 il wo ot 2nlistie L ot Toected T 2R D580 "

mL; 0.250 nmmsN) hymscrmmbeabmlsdlumbn and nige wasedusnifaseenhsf entraztedhwitthethgkt r a

vol ume of ba%g%}%%hﬂghga/ghica%yép%MB%ce‘P@rgteﬁdgﬁéjeda%%u%\fi [fﬂar SChIOH ¢ aci d

conti nued for Wer e evapor a
sol uti on (10 dminessvasd adkierdwas atded me@ecnredeamatetrlaé TPreowbite pmwltetﬁtwas:t ed

with ethyh agriay ewéélf%d%)h coT&‘%a?Hr%B'o@ueb%M@ér %ﬁcéﬂf br%@s&&% fJFﬁiQH@r% um

sul fate and concentrated under_r re ficatio
fl ash- chrorratt'B‘@]P%{BH?/UQS’rp9|"’?|9c,(57d@I33L?sYVWEF %P"ar%%'i/%%@'(b\f 3!39rﬂ\('ﬂého| (0 - 20%
i n di chl oronmet hane furni shed 0.041 g (81% of the t|tIe conmpound as a

L0 o Bl WY S ObRALRHOS G0 el 955 b 5

t ol yl pyr azol ajdyrovidjreéyil)peoianots adiipent anoi ¢ acid 10To a sol ution of nethyl
(0. 100 9200, 384 mayt RS Y RAB QR heiy B MO By B s YV B0, G e
a 10N sodl umthrt@ma@%(%%ﬁ a1 9-8% mroelpip metharml 510 mkdWps aﬁ@led adOyslodiumon was

stirred at 6%yrokidk sbRitibn irhﬂ) A bl rhiRRIrdVRES h%M@BQB@be@'foraéﬁr/OM bxtt£ acid
solution (15 nmL) was adde t he residue and the product was extracted 15

with ethyl ad8d e°f(tia§er?t€j3 ael‘i’f‘é’ @r%éﬂh @”Pé{)%rre%@” \KﬁétHéedW\ﬂP SATeY LA (15
m.), dried owegre Mytoanty, canesiatieaivect whiteed ruﬁdérﬂ%du@stcEﬁr%BﬁLﬁe fRergH i cati on

byflash hr omat ogr sil.ica eI | a ient of nethanol .(0 - 7%
"1 di ohl 3 o i Ehe GG 58 Soi T Mo R o pa o BURE 2 & wai (e
solid. ESI/ARGer (va} exut@ded MithlpthyESteta#PCT he oiganiB9 &vefavedlfected, washed with

brine, dried over magnesium sulfate and concentrated under reduced pressure.

The crude solid was crystallized in a mixture ethyl acetate-heptane to give 0.106
g (33%) of title compound. ESI/APCI(+): 324 (M+H).



20 EXAMPLE 67 : PREPARATION OF 2-(2-tert-butyl-7-(3-hydroxyphenyl)-5-

nmet hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoic acid To a solution of nethyl
2- (2-t er twbubylo7¢766 3- hydr oxypheny1) - 5- mahyl pyr azol o[ 1, P€T/EP2010/070306

a] pyri mdin-6-yl)pentanoate (0.176 g, 0.445 mmol) in a m xture

met hanol /water (9 25 nL/0.5 nL) was added a 10N sodi um hydroxi de sol ution
(0.450 mM; 4.50 nmmmol ) and the solution was stirred at 65 C for 18 h. The

vol atiles were evaporated, a 5%citric acid solution (15 nL) was added to
the residue and the product was extracted with ethyl acetate (3 x 15 nL).

The organi c |yaipMEsS \mshed WPRERNRARONLS OF) . 922 -Bus)i-siiehy-and
concentrated under reduced pressure. 30 Purification b

y
fl ash- chromPB&P&'ﬁM?ZGFP[iﬁre}]E&r'@é"l'“w')&?"?'ﬁ?‘%af"@nt of nethanol (0 - 10%
i n di chl or ongbhaséufidi of mbRG D(Dei-t51t1400thgE7-bhenyipyird I} 0 SRapiichidis- a

Yoo (w0 nioiBRyR a0 300 bod 7S i it Jemsifukl @aviod 4675 ()
sol ution bf Nmshayddeﬁ 4 2-0Ne s dibut ydrdxidee sbiytiorny {{. QOmarpihmOjDI Dnmqi)aarmd difel, 5-

2 pyri m 0 v GldpgaLanoat & 69843 1 BT e ARANRCL, o) s

added a 5N s roxi de sol ution fhe sol ution
was 5 sti rre@ClﬂtSOJ}O'O(l‘ (florml)gvas adynsl @oﬂhatr?ﬁé@ﬁ #ad éhQapa}%?taW@%j extgaoted citric

acid sol uti om.tﬁle‘ihmacew@ (@ﬁﬁg iR b#@%nrce@yr&uﬁa@wésmé&ﬁwnﬁ QFHE {(15R5L)

extracted with acet at e he organi c er was washed with
brine (15 niLyre r‘? W@Pe%@oﬁ“'?ﬁﬁd %ﬁn&@ﬂ‘f‘%"é&a?@ YREST f?é&ﬁeeareawssur e.
Purificattpon Pbmfucfdtnaa fby&lbélﬂﬁ‘ﬁrbﬁ@t@:ﬂﬁg’nyodm silidal g ugial augadigntaof gicticlraint{o of

met hanol (O - 10d| r onet ha h 2 of the

[Tt e compounid” BLin BapETERs B AT §apB Pl or) g Tke RoiniptAedh 4pey

(-): 414 (M Melovaaid whighodomy seldiidel ESBAPCI CREFSERNFHINESFAPCI (-): 364 (M-
2-(2-tert-butyl-7-(1Hindol-5-yl)-5-

met hyl pyrazol [1,5-a] pyri m din-6-yl)pentanoic acid 15To a sol ution of

nmet hyl 2-(2-tert-butyl-7-(1Hindol-5-y1)-5-nethylpyrazol o[ 1, 5-

a] pyrim dbn- ExAnNipent aamate (@R%MT@»BO80FWI2> 2Lt@rmjt?ﬁ51ﬁ{etﬁ yi-mp) was
added a 5N sg |%€(§%ﬁ>g1 q(;nl é‘O t70(1 50 mmol) and the sol ution
was stirred a@v pW' 7Y ']?'é%'c\ﬁﬁlde evaporated, a 5%citric
aci d sol uti ofo(d 8olatign mﬁme&d&ﬂedzttm-bhm b-estioe - pamywmqmmawc}myrmsm-

extract ed W Lho20 (§958 B @atd frllhlin STHB AL BRIl AMET B0 RRDEd Vi th

brine (10 nl) concen res
Puri fi cati onweg added B-1Oh snekno ydipkige solution (Oc32 r@bl3 ijmw@ @dgh@ablemn of

met hanol >0 Wa%OS'(QTeHnatcb§;% %rof@hhﬁﬂé’ vBlértllé%S\p@rg Q/aEaQr]atéli (375‘9/‘) cifik a‘cjﬁd3 titlhe

conmpound as a brown foam 3 (MH);

359 (M 000H) SoltignaivrE) 7\@3 aqdﬁgﬁg\mr@@ugzand the product was extrac?ed with

2-(2-tert- bUfe}hM 4cétdfd- (18d0Ll)y: Ghy brganic layer was washed W|th brine (15 mL), drled
acid

t hyl I t t hyl
2 (2t or 1 bueyPC g a0 1) CsREHEY e iget BsSie. Piaton T 1
al pyri mdin- @y);fla}slp}«-:hrcoammgrepr(wod@dicggeDuQm@argmdhyanu of methheridD { B%rin) was

dded 30 5 t h
a0l ut i on’yes pRRHENINE BEASL BRE'Y RRApLAY oo poelhd IO eheOl AE° . 50
citric acid ydidnsiemy codifind) ERHAPEHHaBIOIMHTE. FRARNE-)aAt (M) pr oduct was

extracted with ethyl acetate (10 nL). The organic | ayer was washed with
brine (10 nL e e_r t ed nder red ced pressure.
Purificati on)%%%*'agh 8&&3’%@'@5 @[_902 isrqrea '%I&th '@Y'a7ceipent of
met hanol (0 1o|9ﬁi?¢)razdlo[d;5;51]b9rnaﬁdihkaa déntanoigaeit O. 058 (58% of the title

?&mﬁl;)undggs( M-O\(I)\%btiﬁ tlso%l Io me":fl%l/ll ﬁ‘PgL)ro(nTc} 2- téllggutg/l'}@tlr_r'?ethy'1:§ fA‘F%yrézo}oH §03

a]pyrimidin-6-yl)pentanoate (0.052 g, 0.110 mmol) in methanol (5 mL) was added
a 1N lithium hydroxide solution (0.15 ml; 0.15 mmol) and the solution was stirred
at room temperature for 18 h. An extra volume of base (0.250 mL; 0.250 mmol)
was added and stirring was continued for 24 h. An extra volume of base (0.400
35 mL; 0.400 mmol) was added and stirring was continued for 48 h. The volatiles



EXAMPLE 71 : PREPARATI ON OF 2-(7-(benzofuran-5-y1)-2-tert-butyl-5-

5net hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl )pentanoic acid To a solution of nethyl
2- (7- (benxofarianme®syl ) - 2-tert - but yl - 5- neshyl pyr azol o[ 1, PCT/EP2010/070306

a] pyri mdin-6-yl)pentanoate (0.114 g, 0.272 mmol) in a m xture

met hanol /water (5.5 nL/0.55 nL) was added a 5N sodi um hydroxi de sol ution
(0.550 mM; 2.50 nmmol) and the solution was stirred at 50 C for 18 h. The
vol atiles were 10 evaporated, a 5%citric acid solution (10 nL) was added
to the residue and the product was extracted with ethyl acetate (10 ni).

The organi c Lyeley¥Rsalbas QemVHyHdeHro‘nBeac(dlgoI%n (1:’(5 'rrﬂ_q WYL HIMBE! trand

concentrated under reduced pressure. Purificatio | ash- chr omat ogr aphy

on silica geleX&yeng % ther RIQF Gt wast extackpshwitn el agej%a (|1H o )e RS o6 hane
furni shed 0. Q84r gvds/ @fffed Obvdrhmabhddign cgmrawraddaw&emﬁw@ut encﬁs;al rerduc&fsl | APCI

brEPARATI OGSy FORTRSB e el AogrAp s Ol oyt NG & Gradent of

5- met hyl p§r arwdtiogrib) L’QOai R9vd) im diichi Goplejaant farmisheda@.Dd1 g (81%) of the title

et hyl pyr azol By Lo Ea 5 YRRVl YRR POl EOrRBhy e vt ) 11

m xture mnet hanol/vvater (5 m./0.5 nm.) was added a 5N sodi um hydr oxi de
sol ution (0. EXNMPQE% gsmol ) awe#mmbtnlomwvaszs(mmémglr héRyI7-por 18 h.

o the resi ARV Y Em QS -UIRFUEIRA A5 i ot hyl acetate (10 M.
The orgamdc 2% 4 aylatiomas rrWﬂQdSvméthyltﬂ pheey(-2-- thyraﬂbbﬁ%-@}WﬂmWﬁGﬂ and

on 5111 ca 3& R e U 26k GrEoet Rt Ao 8 bR o e e
furni shed 0 &/?8 @pqeﬁg%ﬂm sbdigmt hydrexidergeduind @s25amyieRHBwnoiol), anvthiteh sl owl y
28' b §<'A ]r\/:af% : 7§§|'u4 @P@é %Ar)_lr_ed %12%%66%#)18 SRR tiIds WeretBpbidtdd) a 534 Birfd 000H)
2- (2-t er t - buigig-splytion I ginply)avahadgast ior Brgesidye sngdie Progyelayads 6Facked] pyri mi

di n- 6-yl l&enmn%tﬁylaé‘cletéte (15T€hL§1 i uﬁgaﬁré |af/errméshWashed with brine (15 mL),
2-(2-tert- but - 2, dr obenz

et hyl pyr azoUpd B84] B ORCT T PlRhRaRRAER RS BsEse: FUSERO i n a
35m xture rreh‘lbemoﬂrr/omtc@rap(r& ori_/sOicd gl Jusingsa @d@lﬁdqtaomedethadolu(ﬁ hythLpii de

sol ution (0. 4 t or 18 h.
The vol atil %'C\W/edr%r%eet\ﬁ/gn%%%rﬁ]gog c(?j?r/“ll)ltzo‘r %crél ’fr{ 53%5 %Owﬁ%gg\/l\'/gs added
to the resi dLEéSl/Arl?@l(ﬁe4Qﬁ (GYoso) s Eﬁdépékt)’éﬁﬁélﬂ hii t h et hyI acetate (10 niL).

The orgapphc | ayer was washed with brine (10 nlL), dried over MySO4 and
concentrated under 5 reduced pressure. Purifi catr on $/ f | ash- chr opat ogr aphy
on silica geEXANRE ae-{graafegﬁ&'?ﬁﬂﬁé‘( (R (% tert-butybg -3 -hydreupBeryhsbhane
furni shed 0. GfdthglpyPo[05-d]prifnidih G- mﬁmﬂmcamda vvhl te soI id. ESI/APC

I(DE)EPA;SC?'I &/Hgﬁ’ azs?qﬂ('?”e% méhr%/&/%@'??A b%t!ﬂ)? 3?6%2%’&%@ ey zoil 8-

met hyl pyr azoladﬂyirrrﬁdrm]ﬁg&)pemrtadmate@@ §y79 pe@r%&rmnmlbrmadn'ﬁmra nmethanol/wateo{9 net hyl

2-(2-t
2 pyrim .n-%f?“? Iy, t@%‘%%@e‘?’“%’*r%foﬁ LABhILRYE SERNE 10250, i 450 TS ) s
added a 1IN | |aﬂﬁ|tLﬁrﬁ¢JytbFrerﬁ%létlr§Qﬂ aitﬁi nC(fQT B W Thevdatippwpreagdporedd ut i on

was 15 sti ”%d/o ditrid @&&T‘sb%ﬂ&@ éﬁé H{Lf? V\'Faf%rad'%féd*‘to tﬁé‘ r@Qf&JéiaNd)ltHHrﬁrogﬁcthﬁése (0.900
mL; 0.900 mol 85 was ad stir (rgrﬂ_)vvas contj nued .. An extra

vol ume of 5N® %ﬁt‘%ﬁﬂ"ﬁ%quﬁatg& iﬁﬂ? ( ONSPEARE 'ayfrB’a?rr‘?@Fb‘e%é(gh adfed and
the reaction(m xiUy,edies deat Mgsat, 30€ Earcerdatbd lihderv eddiiced epresetre.

evapor at 1 dro hor c acid sol uti 8 n) wa dded .t o

ool due aha THENEARITR e Sa R A A e ol SBEe RS [P 11
organi c | ayer 1) inedittdaromietiranbriumished ®.089 g (40%pdf thediteMyBPdPURGES a
concentrat ed RREIYC ﬁd?l?g raph
on silica gerHIlr}ssjA??rlég a grsg%?llz deES gﬁg 49353 %J%Y} Egﬁﬁﬁﬁmgg@n&@%ang gnd
by preparati ¥8 HPLC according to descrl bed rret hod 1furni shed 0.062 g (51%
of the trtIe conmpound as a white solid. 25ESI/APCI (+): 400-402 (MtH).

£ ARG () AQiA00 Gl ML BRSO (MO00) EXANELE, 15 s PEGERGATI ON OF

nethylpyrazolo[l 5- a]pyrlnldrn 6-yl ) pentanoic acid

Toasol uti onof met hyl 2- (2-tert-butyl-7-(3, 4-di net hyl phenyl)-5- 30

met hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoate (0.125 g, 0.302 mol) in
nmet hanol (10 nlL) was added a 1IN lithium hydroxide solution (0.6 m; 0.6
mol ) and the solution was stirred at roomtenperature for 24 h. An extra
vol une of base (0.900 ni; 0.900 nmol) was added and stirring was continued
for 24 h An extra volune of 5N sodrunrhydroxrde solutron (0. 300 nL 1 5

o o ~re —~ o~



evaporated, a 1N hydrochloric acid solution (10 nL) was added to the

resi due and the product was extracted with ethyl acetate (2 x 10 nL). The
organi ¢ lwpenivasiepashed with brine (1011aL), dried over pig@Pdo@nd306
concentrated under reduced pressure. Purification by flash-chromatography
on silica gel using a 5 gradient of nethanol (0 - 20% in dichloronethane
and by preparative HPLC according to described nethod 2 furnished 0.057 g
(48 %9 of the title conmpound as a white solid. ESI/APCI (+): 394 (M+H).
ESI/APCI (-): 392 (MH; 348 (MCOOH) 10 EXAMPLE 76 : PREPARATI ON OF
2-(2-tert- bUtnﬁfalﬂ?‘)ﬂ F‘ézm’d[ﬁ’l?ﬁdw%ﬁmﬁin6yl)pentan0|c acid

nmet hyl pyrazol_o rimdin- pentanoic acid T | uti on of nethyl
2-(2-tert - butyl -27- S(OAUt@f‘hﬂpr@HVi) ﬁ%ﬂ% Wiy bresm 6[@ ”Sphthy')loyrazo'oﬂ 5
a] pyrim din- ngylrl)rﬁtﬁﬂﬂ-ﬁé}m)ﬁaﬁt@nééie 1(36)4cgg 0383 hniB1ph )mdtRarde (hanplvaé 28ded-) was

added a IN |it sol i 0 t he sol ution
et PR P Tl o i c R (e R N R e g
1 nmol) was atidedabdhdl” thorr1r8| mgThma&Iaimstwmawab@'ateZMalﬁ% Aifriceadid aolutidrune of

rSEazgfhoﬁmmhigté)@%gﬁ?gg@%og%aérpe?g%qng_arédlTﬁe %@ER/O %@gg@ag&.g] %\@ﬁpor at ed,
a 1N hydr ochlaeetate @c§ th ®b). Jthie@mgs(nl@law)waﬁa\yaﬁt@de/ﬂthtbsmpr{& frbg digd o¥AY t he

product was g Clpd %ﬁébn?rgte%t hHerrGBE @R s)éuaeo Plafical®ye B GRRhe | ayer
was washed V\nh bri ne

a! dried,. over I\ég1 concen rate under
reduced pres§ 'ioé“at‘l’-gI?PW @Qt?‘ P 187! 1YS{h Ac AF heé"tto% HiAngh ( |T|?cpa( g& using
a gradi end ofdiohkirdrastbné QurnisRE). 1I14l gdBQ%l) of mmttlhmmndd by appapgelain ve HPLC

conpound as. A LPRGTE 480 pbEDAPER b (ko Buchipd* ) So

(MH); 348 (M COOH) EXAMPLE 77 : PREPARATIO\I OF
2-(2-tert-bulpyly a\lplﬁé %90“ hyﬂhﬁpﬁmﬁ%g[ bohEL, 2412% gmgmiaaoﬁsrms Byl pyrazo

lo[1,5-a] pyrim Qent anol ¢ _acid 30To a ut |
2- (2-t ert - butgthy veazsplqj Ryalpyimi %@n\ﬂlf{%rﬂrlo'q?eidoxepu n- 7-
y1) - 5- net byl myr azebiafidn %faﬂn@yﬂ o-@rtbuy-r R e Atigaunat e(ﬂmelréﬂ;ygazo%m?& nmol )

o AL AR a0 % D ol S RS, o, s

C for 18 h. &h&Nwaldaim Ihgdrowee esatimpoi0ato8dml; a3.506nambl) iandaibe dschudiontwasn (10

™) was added, kg, Lhey SotESIEher AR REAUSTMRS S BECL b

acetate (10 organi c
over MgSO4 anftd cdncees add@bl tm%remthmm@tﬂ thar @mmewapmﬁtrﬁpf@dtwﬁn ety

flash- ChQQ”maQQt%?eohb A0). Sl'h'e' &gar%"lay}é?'v@g ga@]@agm.ﬁmmr%f (1'f§ErtnD)"‘rb<Piled (Her 209

i n di chl oronet hane urnls ed he tit ound as a white
solid. ESI/ABESQs)2nd48gnqepiraied ESﬂ?CAFB@UC(ed) Prepsgres Rﬂmcam agh-
PREPARATI ON Ghromatography on silica gel using a gradient of methanol (0 — 20%) in

2-(2-tert-but 4- et 14oxaz 1 5- et hy
oyr azol of 1. SiHiopyPr e fvwsned 9. 3uhE LHaRLonEr £ SRR PEh Fater

2- (2- tert - butBAIAPC] 81)44@h thret)oESHABEhED 403 [(I8;H] 659)@&@09%

y1) - 5-methyl pyrazol o[ 1, 5- a] pyri m di n- 6-yl) pentanoate (0.097 g, 0.224 nmol)

in a mxture nethanol /wat er &3 5 nm/0.35 nL) was added a 5N sodi um

hydr oxi de solEXAMIALE 0.795 i PREPARARIGN) QRd 2-Reteshuty|-brhil rdrdad6i-yl}-8d at 50

rcr:L; or 18 gd m@hy?kpgzlfgcqsﬁ 5\1@{,%,@,@9@ @ﬁtarﬂ),é%m tric acid soluti ont E}l?
was adde e residue a ct s e e
acetate (10 (erE) a $pllig g?én'inéq]ybfe& “\%géf{i}gf QV\% $< a}(yi@@ﬂ_ Ot[rérl eé
?Yer hNgﬁOfl a;a@byﬂﬁftﬂﬁ-ﬁtW)ﬁélﬁlandw 104£dLE.248 pfn&ﬁﬁuurn&;thﬁtm (3 :nﬁmvb@ad@e)ﬂ

ash-c mat_ogy, a ilica ien a -
0" ohl & omé Arnwoind MuopioB e i, 2 448, B2 88 iy e e cRiBRd it hod 2
furni shed 21 stimed 21504C &dr 18 Mriihghtolatitds wave sybparate@i) ESI% Aﬁr@i ac(d)soluﬂlow (M+H) .

E)S(,IA{V'I?’\EE;Q( P??IQDA@'F(\%\%E ;Eg%o Q%Q&%&? ﬁnd trle Product was extracted with ethyl

t ol yl pyr azol ératats: &Pppk)- |¢f960'9llé)YGér‘i‘t3éﬁ%@Sé‘eﬁd’V'H‘ brinea(19ombit idsigd Siveket hyl
2- (5- et hyl - {4g¥ENWNd 7 cBndeitriiteRy iAds! qbdudedalppsssufd. dPiriffeation by flash-

35 chromatography on silica gel using a gradient of methanol (0 - 20%) in



25 yl ) pentanoate (0.050 g, 0.117 mml) in ethanol (2.5 nL) was added a 5N
sodi um hydr oxi de solution (0.25 m; 1.25 mmol) and the solution was stirred
at 70 C fwo 281idayss The vol atil es were |gaporated, a 5%pcCrTiEPRE10ACHI3d6
solution (10 nL) was added to the residue and the product was extracted
with ethyl acetate (10 nL). The organic |ayer was washed with brine (10
m.), dried over MgSO4 and 30 concentrated under reduced pressure.
Purification by flash-chromat ography on silica gel using a gradient of

met hanol (0 - 7% in dichloromethane and by preparative HPLC according

described me R‘Hﬁ)r&néﬁéﬁ‘é ﬁnﬁgh&i 8.088 g((fé% onheatltWHdT?po%ﬁb lad-a JASld &gl () :

400 ( M+ ESl / APCI - dT
Sorut i on o T BSHAPCH (5406 . ESIAPCEL RUDR b3S N GHET vr i oy dt - 6.

yl ) pentanoate (0.086 ng; 0.195 nmol) in a m xture nethanol/water (4 nlL/0.2

m.) was adde S t d the
re)sul ting 5 %’Q’t"@?@g ngl gﬁé#péﬂétrﬁmoﬁfug%@gpg%cﬁgrarﬁy@%-%h&tgﬁ rring,
t he sol ut b on metbylpyeazotb[45-ajp@imidin $-ylipentandie aviol ati | es were renoved under
reduced pre r n
re5|udue pThZSrgo S?@g%ﬁ\t?giﬁﬁg}g%gtﬁeﬁ%& ﬁ%@%r ocﬁ@glr‘? @eﬁt@ﬁ‘pﬁ%ﬁd&??og (2 x
10 nL) and belryemidiocibpentaneatg (BVdf avigsR mmaly ieradidhe eemesalwaieed under
gradh et of e RHOL (0 o LN oF SRRt a%ﬁ“%"’ﬁ%"’“@ﬂé@m%' L
of the title ¥BAPp&AIAd 853%{“@'1%‘? Kied ot’ﬁg‘ﬁ Ca ﬁl‘ﬁaé'gessb"’{}ﬁ
ESI/ APCI 1¢+) evdﬁc#al(eM*'h'l)S% ESId dkﬁ%ﬁ:bolﬁh()ri (OLALY Wtat-l)add&EféNHBLrEsuBae andPIREPARATI ON
ot byl oyt azoPGiEeids SHciRibah ¥y Pacsiale SHOML) JoePTeRis RYsT P YRS

yl pyrazol o(f Syrl di'n- y 3 nol ¢’ acl u met hyl
2-(2-tert- butv\yth-tglné’(m mpb.).tdsieg over Neﬁ@ylapshcamﬂrmpted&nder reduced pressure
a] pyr i m din- Mhééf%ﬂ@g@@éﬁ %h&ﬂla@agf%a&wy & G2, qOTBbih o'l ot bR Hethdndlld was

added a 5N so |um h oxi d ut’l

was stirred at2®) G@'@'?@Fﬂeﬁlacﬂ'&@r”'shﬁé Q/Qﬁ“aQu(Y%é) fethe té'@afﬁmp&ﬁl@@l asg@ 1N
hydr ochl 95 ¢ watk dofRIESIAPTI (H0408- WS EsfAlRdI LP 4bbevressstianambiihe product

was extracted with ethyl acetate %Nio m.). The organic | ayer was washed with
brine (10 m.), dried over MgSH and concentrat ed under reduced pressure to
furnish 14 ijX(MﬂD/ﬁE G2 :aPREPARATION\OF QK7 dberiZsl[ b(WGhhér-6:y 14 Z-Qerft-lolity)l -

ESI/ APCl (- 5- met hy1- 2- 1-7-p-
tol yl pyrazol o['ﬁgélywrggmrgﬁdf%ﬁ%hﬁ?pen?ﬁﬁ%ﬁ%%o(a ggl u%ll on 81[ O%t hyl P
2- (5- et hyl - Zopr apy 1sqlufipnt ol 9l pymethil o[ 2-(Gthengolbltmprhan-Byl)-Zippdntyhhoat e
(0.105 gp(0. %Ye?hﬁw?éﬁolé[ﬁ' 5%];99%.&.&56 ﬂﬁ}eh%%reetd?%?' gl Zb 434 (rﬁm%) imQ Was

added a 5% sodi um hydr oxi de sol ution” (6 and the reaction

m xture was RESHE W%h%@@‘"’?@lr (pgmk/0- EI'HBLbN\@én?‘E‘:d%IaaﬁNI ediyfar ydreriied
under reducedolpti&s §0.5 enlaRg0traol) %ﬁaltﬂi‘é Bgultsses Strratl 1050 v@Jorard Hi Theed til |

pH 2 with a 6 drochl oric Cld t.ion. t he ous er S
Prtracted w CheUERyeracsphiarty 1Skt aien g RnRERRs dhtid B35
magnesi um sulrésidues anrﬂt%p:rodmﬂnﬂasa@ﬂrbctﬂdd\&nth ethgLisedatpr(é8 sulr)e Th@wrgdnicat i on

by flash,eh d 1 -
209 i A chidEbAGE Ragt g R Bhhe £ BE), Bk BT o for SRR g

met hod 2 fur rediised messuTe. gF’wz‘ Iorbfoytﬂeéhtthqr@at@@r@pbnrm sik®l paPasing)a 366
(MtH) . ESI /AFg’Faerr)t ‘of 3thard @ 20%) in dichloromethane furnished 0.078 g (79%) of

the title compound as a yellow oil, which slowly solidified. ESI/APCI (+): 422
(M+H). ESI/APCI (-): 420 (M-H); 346 (M-COOH)
30
EXAMPLE 73 : PREPARATION OF 2-(2-tert-butyl-7-(2,3-dihydrobenzofuran-
5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-7-(2,3-dihydrobenzofuran-5-yl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.096 g, 0.228 mmol) in a
35  mixture methanol/water (5 mL/0.5 mL) was added a 5N sodium hydroxide



5 EXAMPLE 83 : PREPARATI ON OF
2-(2-(furan-2-yl)-5-nmethyl-7-ptolyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pent anoi c
acid To aweebuvizerssof net hyl 116 PCT/EP2010/070306
2-(2-(furan-2-yl)-5-nmethyl -7-p-tolyl pyrazol o[ 1, 5-

a] pyri mdin-6-yl)pentanoate (0.123 g; 0.3 mml) in a m xture

nmet hanol - et hanol 10 (2:1) (9 nL) was added a 5% sodi um hydroxi de sol ution
(7.3 nL; 9.1 mmol) and the reaction m xture was heated to 60C for 18 h. The
organic vol atiles were renoved under reduced pressure and the remai ning

basi ¢ sol uti qpuy&s (@6 ndli 256%nhbl) 'an@*fhe?séﬂ'ln‘ic?h @a@%‘tlrrﬂé’cﬂétogd”’@ﬁ‘érQ@H' Fhesol ution

and t he aqueous Iayer was extracted acet at e. he organl CS were

et
conbi ned, dr iVe@lil§y reragyARYR R §L§%d~’t‘t€0 f@'da?RiUt&f’(B‘n@Qnrf‘FhWéﬂ agreeé o thejuced
pressure. Purresfuculmémcpmebyroﬁbas/bascébftmaidagma@wl acetstel (|1oanlg)errhy$rgmu@

di t of th t HPLC
St angt o el RAR et fed wiB Bt Pt ik Lio2R8 BVe B8 of 354 S nnfiRBE e
conpound. 5 ESIrédieed (pressuB@OP(riterlion B$I fladR@h(omato@@phy MnHyilica2 Qe EXSMPLEE 84

T vor opheny P BRI oy APe i anginene fmshes G076 @ (8220 o
Toasol ut i onoﬂhﬁehtfﬂ/wzme%mﬂe'nﬁta w[JttG}/rsollﬂl- leRCH(b- 20 KMbepﬁ&/mﬂqua 406

net hyl pyr azollHh; Bs2Modhdi n- 6-yl ) pentanoate (0.101 g; 0.234 mmol) in
met hanol (10 nL) was added a 5N sodi um hydroxide solution (0.5 niL; 2.5
mml ) 25 and the reaction m xture was heated to 70C for 3 days. Ethyl

acetate (00 EXANRIE adldled PREPARATIONt IGM 2d2-tert-buid-(divhlceophénylp5was

washed with Qr ti ) and brine (10 nL). The
organic phas?éh{éﬁ%rl ec1‘41 é;r]8 Léeig%dﬁﬁseﬁ'%}“i"}g @LI tered and concentrated
under reducedo @rspittiahl ofsmeihgh 2f(2¢¢11 butylyT-(xclompbémdp-aethvinywazow( 1,bur ni shed

0. 034 35 E I 418
Thery gE(SI /A/\%ER/} nﬁ&]ﬁg%@p%htﬁhﬁtgo@ﬁ%@ 5382 moﬁ)elnsﬁilelé‘%nol ?d 'ﬁ‘ﬁg \X/é{l% o (1
H, bs); 7.762addeqd adiN fithisng hggrokide - Solptlsn (-5 mi; Oy mngplisan mehsollét)on was4 (1H,
B, 9; ( 5 a 163 |§lﬁ|)red? aﬁﬁbo(‘rBteHIpe‘ﬁétureroQ% h1 AR extrh volin€Déflbdde (0¥000 MBI SodH, )
met hyl phenyl Wrﬁo'hﬁi(aﬁﬁldﬂﬁg é’i‘él% rt[‘gé“’%ﬁ é?l}tinH?%l -2 1 Y PeREhgREmg ST PN
Toasol ut i onofkoaitimy hyir¢2dé eplutibmt(§.800 nfL2-£.5 wamobh Maseadfqddpmw‘e) reaction

met hyl pyr azo'ﬁ@r%@k%&%{ﬁ G B Yt BEN. 2A02LBf R ele Jevdipfitds, TN, "

nmet hanol (10 i Uum Rydroxi e 2ol
mol ) 5 and thiéroclelade agid spivfien (s m)a)swa@ad@cwl todhey Gsidugrang tt!‘apBDdUWwaSorganl c

vol ati | e§owere§tré&@a>mﬂ é{ﬁsﬁ%rcefa?éjw%eﬁm?r'ﬁﬁs&%gm@%&ér Neas WESHeQ! With BAS C

solution was acidified til %roc oric acid solution and
t he agueous IH%/erF‘LiAagr'%(t‘P‘%i’ét MgSH«t ANt ARNCcerERiedt BNdern EeCEANPESSYEr e

conbi ned, driredfieation bwgaleahn@mmgré@ty%ra@nhacw@gngraeg,r@dientrtdemetrﬁ@mu d
pressure. Crys% /5 %t nfr meth 10 ace atef_g% t ane e) furJnshed
D Goa o (6008 oeh b AehRrarm e am s PPl T Gty PABc? seiijed 30g
(MrH) . ESI / AR@ithdd ifurBi8bed NLO§2 gl ESIRNRO{ 480 tieizcorIVBOdd8y & paitp $alid12. 9 (1
H b 30 8 (3 H,
oy ") aaly3° EStefe [hysth-g0z Ikl eSliand, of goddootuy-tl 3pBaps lcogHES (3 1
m, 0.63 (3 H, t, J—73Hz) 15

EXAMPLES6: PR@WEL@#@ZZPh%ﬁmAﬂbwm Z- ﬂtér%mﬂyﬁ *(3,4-dimethylphenyl)-5-

rsrg][ B%/: gxr gfzolqéétﬁw“%y@zo}lor[!l Igl qpyrlmlc}/n 6 y%pentargorulz fal:lléor ohexan0| ¢ acl d To a

2_(2;1t ert - butnyl - S?ggtéwthtroﬁ p- bol yIrrpayhiﬁZOu)[?lte'ﬁt tﬂx]t;mgn(lsm dm&ryjph)enﬁésa&tgil\lfl
t t
ot e e SRzt 3By TR ok AEn olo 125 500082 Al E o

heated to 70@dtoancd (ays) wasaddegariifclithiomabydreddewesletiane(@d et Q,ﬁhdenoI) educed
pressure and ffgng %Hﬁh&& Wés%gb& a%%c%'tém ﬁjré‘%rdﬁéf heﬂntéx rL\ nfe W t h a IN

hydrochl oric acid solution an he aq ueou yer was extracte vmth

acetate. The béﬁ%)@i?QosmheQ 80¢ geRl heas a@ﬁqdeaﬁ%ﬁ@#nqm%%tluw%tﬂrﬁéﬁe Aa{hd 25
concentrat ed euméi@6|uﬁ@d¢fcaﬂsw|@ﬁwa@xthgdldﬂoﬁqo 1300 nfy 1by nﬁrﬁcﬂp@réﬁbu&@j HPLC
accordi n to descri bed, et hod 2 av ? g I\ﬁ(?460 I—L e solid.

ESI 1 APCl S t+) ang Jge ('TTREoN pftirgpps (hepled, 7 7% 2D nlRe (ARSI OV O d6)
(ppm) 6: 12.9(1 H, bs) 7.37(4 H m; 6.49(1 H, s); 357(1H t, J= 7.0

Hz); 2.47(3 H, s); 2.45(3 H s); 2.03(3 H M; 1.68(1 H m; 1.23(9 H s);
1.18(2 H, nm). 30 EXAMPLE87: PREPARATI ONOF2- (2-tert-butyl-7-p-tol yl-5-



met hyl pyrazol o[ 1, 5- a] pyri m di n-6-y1) - 3- phenyl propanoi ¢ acid To a

sol ution of nethyl

2- (2- t er twburoylo76reset hyl - 7- p-t ol yl pyrazalyo[ 1, 5- a] pyri m @cmGepydipoIesphenyl pro
panoate (0.118g; 0.293 mml) in nethanol (6 nL) was added a 355N sodi um
hydroxi de solution (0.6 nL; 3 mmol) and the reaction mxture was heated to
95C for 16 h. The organic volatiles were renoved under reduced pressure and
the remai ning basic solution was acidified till pH 2 with a 1N hydrochloric
acid solution and the aqueous | ayer was extracted with ethyl acetate. The
or gani cs Wer @ygosicaed. 1|\P|F1y<ﬁ€cr98r‘?cr aaagsembfem@mtf HB MR REGENGGAL ed

under reduced pressure. ystallisation from et yI acet at e/ hept ane

furni shed 0. 69t E’W%t ‘%‘?S ?ﬁ@cﬁdt‘{"'éh ebpRRsiRIe 4% Xal Ot e-rh§d?r9%f"c [B%F7 APCl

(2+% A t428t ( l|\)/|+|vt)as \E%Hﬁpﬂth (brine @B6m(J\rdlled over MESBMRIRE EhcentPREPARAEH ON OF
-(2-tert-bu

Tormet hyl pyr ast1Ed eSSBS PiaeRen B fashihiammsieaeiny ofosiieas SPLEFRR bt

met hyl 2- § 2- eadiert udf yrhetfiarfd HO1-n @0%) 6r yt]c}ttctj'semethbyde @nd dzopreparaiive HPLC

P o IR AR et BRI

m.) was adde |um dI‘OXI de so

reacti on ni x@8reWhde s9btt 'é@%'?ﬁ'S@@ Bt (M+dhyESUARR GF g Mol
removed 15 ur@;@@ljeduced pressure and the remai ning basic solution was
acidified till 2 with a 1IN hydrochloric acid solution and the aqueous

| ayer was extract ed with ethyl acetate. The organics were conbi ned, washed
with a 1mDsokaMmUEIrGgenoda{mAaAEl0NbriOFG,zqz-iteml-buw-(nmghﬁphuml);ﬂlfate

Secording t o AR ERRIGE LRI S enliGe B8RO0 17% Pof Pehe 1 tl e
conpound as dowhi s@utgwl iofl. m&syl/ At-'é@:tter( bityl-Z-1Bethiiphipny| ES<ReM VY88 0lo[1,5-
PREPARATI ON gf rrf(% e;[ )Eol OFaét%%rt%bhg ! o§| blmmo{) in_methanol (10 mi) was

met hyl i ndol i n- n- 6- yl’) pent anoi ¢ aci
25Toasol uti 0@6 Iﬁh'emyétfttM%tq}mttog (RooHYk 0ﬁ5(mmﬁataﬁ9|th6h§qutusas

yl) pyr aszO[ %tlﬁe@bpwolméimsmﬁme jopent @nabgird Qoldfé & ba@e]@QnI[m’D'rr)md;lﬁ

met hanol s ad 5N sodi.um hydroxi de sol uti
e and ¢ e S0 ey g e, S HRY i 29 s veliins, O SNsB0iypk
vol ati | es wehgdrogidoseltiom ((E300 @ut.6nmolewas bddethand the reaatiah mixtgrebass ¢

| ut I i | pt
ot he aquedRgtefa BBCIE 44 by TREGeatlbl el AU T R i S dicamd O
conbi ned, dr |setcltl@rvét0 g @si adged do fte eesitve m&t@mrpdw@dvaﬁn@étacteéldutted

pressur ey PUfe'tH‘éA %éétbfé” Dy 1@ :%E?Vﬁ{e' H@aHE’héi/@% %E’rgeot %tﬁ%ﬁﬁé'(b@q’n thod 2
furnished 0.0 /8 he titl onpound | ow solid, ESI /APCI

(+): 421 (Mm-dyied IPSPY Mi@toét( 35‘d C@T@?"(“i%qﬁb U”dW@ QCPSSU’lﬁRIﬁU,Elf-WF'IO
2- ( 2- t ert - butigdh-brrioriakygtaphy(dn @mbéngbr &th@braﬁlre}‘lt )opymeatzaﬂo@[(a,-Sw%PWI m di n-
g 3(”2) fgpi agatdﬁhﬁogéd t-{tr%gﬁ? a%gl l%} Rge[wtlv%ﬁtl I%(éoaf_c%r_ding to described method 2

yl ) pyr azol o[ Iyrbish¢gpYrasi gj(4f> %))pi)ttpmnﬂeanmapmr(d)aﬂagmgte i 8BSHABLC) (4)n

met hanol ,£4 e solution (0.4 nL; 2 mmuol)
and the rgacté?gkm %?ﬁfé@&g heat@gp| %ﬂ?@h@d(; days. The organic

vol atiles were renpved under reduced pressure and the remaining basic

tsﬁl ution waslmmtbLE echtlt Il qﬂﬂn&mﬁbm oK hy 2@@%9 1yu? -@4-dingardipHon and
€ aqueous ayer S_extrac e e nics were
conbi ned, driP& Z%’ﬁ? ﬂ‘i‘&ﬁ%&'ﬁfrﬁ%gﬂrmawi@%%ﬂ? “ég Hf'}"g'f‘e‘{igﬁl?n%r&?“?'éduced

pressure. PUI’ak:fd cation by preparative HPLC according to described nethod 2

(5 21650 mip = Raliphs Rty 5 4 e Gy RGBS b s P P Rba o\ o
2- (é tert- buWﬁ-r?tem(ylpytazalpHG‘é -plpyrididin-6-yl)pentanoate (0.114 g, 0.252 mmol) in a

15met hyl pyr azglg elnénfat Byl 455 rﬁ%/)_é'f)lspr_%% ) 401 1l 4 P sya WO

met hyl 2-(2-tert-but -rreth yrazo
a] pyri m di n- 8o4tiomeh %Hﬂ)a’%@ UU“Q))Q@OQ eGOM'Q” m?él%tlrrpﬁ aftref harfen 1§ B- 9 was

added a SN s@gjaties Wéié@@bg@rafe‘@l' 'é%%ﬂ:ltﬁ@ aeid"b6lutnd(10AL) waddbbé té @act i on
m xture s hea edé(gSOCfor a

The. or i c vol S re renoved
Under reddiced R @OHi WaseoT et iG edercede) (b WAS e 11 ed
till pH2 with a 1N hydrochl ori ¢ acid solution and the aqueous | ayer was
extracted with ethyl acetate. The organics were conbined, dried over
magnesi um sul fate and concentrated under reduced pressure. Purification by
fl ash-chromat ography on silica using a gradient of nethanol (0 - 20% in
di chl oronet hane gave the 25 expected conmpound, contam nated with an
inmpurity. Purification by preparative HPLC according to described nethod 2
furnlshed 0 054 g (589@ of the t|tIe conpound as a ye||OM/SO|Id ESI/APCI

AT O™ NN NN A S A ST R N

8 (s were



30net hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl)-3-nmet hyl pentanoic acid To a sol ution
of nmethyl 2-(2-tert-butyl-7-p-tolyl-5-nethylpyrazolo[l, 5-

a] pyri m dvo-26ty3763- et hyl pent anoate (011855 g; 0.135 nmplcx/EPRo1eh@nel (6
m.), water (1 nL) was added a 5N sodi um hydroxide solution (0.6 nL; 3.0
mol ) and the solution was heated at 140C for 2 h under m crowave
irradiation. The 35organic volatiles were renoved under reduced pressure
and the renaining basic solution was acidified till pH2 wth a 1IN

hydrochl oric acid solution and the aqueous |ayer was extracted w th ethyl
acetate. The | 8l0qaL GasHed Gith BRE PRAmL )RFBE v Mhs@, ARt S85tehfated under

hydr ogenocar bonate sol ution, brine, dried over magnesi um sul fate and
concent r at ed refges W@%ﬁ&’é‘%dpﬁrﬂf@é‘g‘m &y fiﬂif‘rclhf%r't‘tPGfﬁPBX/ of §ilicgs §el HFIBER ogr aphy

on silica USIg@l@ltgif&hﬁhtﬁaﬁolm rmi%l)annoducr(l@romea% funighiea )08 gEREORRNST gave

t he expected,c ound nt am ith i I a nin
hept ane furnltr%Eh 8 Wiﬁ %180 /ﬁ?ﬁé(%%%m Hb?@%'t@ ngqo
ESI / APCl §+) (M394 (l\/H—l) ESI/APCI (-): 392 (MH). 10 EXAMPLE 93 :
PREPARATI ON OF 2 (2 tert butyl-3-chloro-7-p-tolyl-

met hyl pyrazol o 7;()g/rl m di n- 6- I ) pent anoi ¢ aci d To a solution of nethyl
2-(2-tert-bu '\@P'eEn 6- @WR@TOINFPE&@M%M -bft4-mpthyl-3,4-dihydro-

a] pyri m di n- Qmﬁém 8zih Or-{Iy8-rHeth Ip?élz |9- rRdifagol (6 nl) was
added a 5N sodi um hg?gﬂ? EZISO 8' |one : dl@[l?l a]'pS)rl nmol ) Iand t he solution
was heated 1¥VRENABRIGAGA 18 1, The or ganl ¢ vol at| | es were renoved under
redﬁced pmﬁssuraesanﬁbrt beme iR (2- nagfhaglm;(asobmwmmmasnz@@b]psz]dleﬁbmn i pHd2
with a 1IN hyd ric _aci u a ANaS xtracte
A L s LR A R T i
hydr ogenocar hmxtateerr@mampll\@aier 103. BrreL/Odifn edl ) a\weradd@gn@ﬁNm@@umf lwokeomm
concentrated | gpt il
crystallized Sg{ﬁgﬁ §/d%”g%7e§%&)s§w §1'88S-§<!1m Smreglagsgo%%%ﬁ%hoﬁséi)/ APCI
(+): 414-416 veﬁqpllﬁ§ ‘werx QVppgrated, a E;ﬂ;\mﬂdgs\qﬂ@nn (10 mL) was added to the

2- 'Eﬁ Iter s bUfrysldLFG' and Heypro 5uct Was extracted Wltth ethyl acetate (10 mL)dTge5 or anlc
e razo rimd 0X noi ¢ aci

Sol Ui on of H?é}FWPSZJa(%e‘i it b (0L e preemtaBhang gosesbiraes ged:

a] pyri m di n- Gedutpd aareﬁtulney1Pdmfmatndsro>bybflﬁs&rcxh&dmat(>@raaﬁ;1 of; silceb 3Bl o )a | n

met hanol (1lgpg'd) ntest rﬁ‘&qgrgol eat 2@93{#%)’0?&95@%3%%%#;%} gﬂéggr]a“u%e ey

nml ) and th TUtT on Was ani c volalles

wer e renpved agerfding te daswsidep matied 2 finigheha! men@il i nef eoleright yellswusdlidn was
aci di fi edy30 Etsl/'A'Pd@H)wa G\}M@) ENApEl ey:fabgr(m%aggﬂ(m@obmpn and the aqueous
layer was extracted with ethyl acetate. The organics were combined, washed
with a 1N sodi um hydr ogenocar bonat e sol ut| on, brine, dried over nagnesi um

sul fate and EXAMPLE at 9 under lesﬁmf ]?qsirﬁétﬁgtaipnebw-p-( 2 of
preparative HPLC accordi ed . .net.ho urni shed 0.111 g (55% o
Phe i 11 e cotpbimirsai Sk AriRELITEnBRIP A8 ()" 366 (NirH) . Bl /ARG
(-): 394 (M Hp. aBOMNBDECD Bthyl PREPAGIAIIIPhaDlyl-7-p-tolylpyrazolo[1,5-a]pyrimidin-6-

2- (2-1erby b”&M%érﬁéﬁB%tté‘k’o]ﬂgdé b A FPRRRM BREAY LR EFRAObducr 2bRWGLETLAT n- 6- V!

) pentanoi c a

Toasol ut i onofh@ronide Zofution 9-25 ikt 125 md) prbtheregbitiopivasstiyred-at 70 °C for

met hyl pyr aZO|30cﬁa'1ys5Tﬂ]3Rbb[dtllBsd\l\/@r'eGe\)é%bra@&ﬁt@B%aEi@nc( ché%@ltﬂon 8161%1)% ) in5
met hanol (5 nL) ‘was ad a 5N sod |umt5\éarOX| de sol ution 15

nmol ) and t hé g%‘i‘ i ihSrf eﬁiége REd gy Peodu § grtrasied Wit glvbAeRiAP 10 8ildt i | es

wer e renoved med@ganueduwdwps egsdhed witd trine (menmml mgaobasercl\/@esmtam was
acidifie t|||

N hydr ochl d
Maver wadl ex PRI Ol mOt e LB ES R Y e R R s he
with a 1IN sodilioanged ukingr @ geadiersr dfomathanslo(QUti &h) ibdiaherordethede andrby
I b
maggﬁsizmnori; F%%tﬁ?%@%%@%r&ﬁggﬁs%%rméﬁGHCze%ms%%él&%mﬁ;ﬁb/f)' c?faa“ on by

hept ane furnl"\é‘H@éO W%OQ)WTWeEﬁ/AP@Yszﬁ%Wd")aS a white soI id.
ESI/ APCl (+): 408 (MH). ESI/APCI ): 406 (M H). 15 EXAMPLE 96 :

FrEt 1 vor St EXNANREE 60,57 EEE?%F?\'T&BQ] Bk 5o sty ssmptyazsiel o a

sol ution of nethyl

2-(2-tert-butyl - 5 met hyl - 7-(4-trifluorophenyl)pyrazol o[ 1, 5-

a] pyri mdin-6-yl)-pentanoate (0.220 g; 0.427 mmol) in nethanol (5 nL) was
20 added a 5N sodi um hydroxi de solution (0.5 nL; 2.5 mml) and the sol ution
was heated at 75C for 24 h. The organic volatiles were renoved under
reduced pressure and the remaining basic solution was acidified till pH 2
with a 1IN hydrochloric acid solution and the aqueous | ayer was extracted



25 hydr ogenocar bonate solution, brine, dried over nmagnesium sul fate and
concentrated under reduced pressure. Purification by flash-chromatography
usi ng a gvedvemt7zews et hyl acetate (0 -269% in heptane Pormpshed’@od51 ¢
(71% of the title conpound as a pale yellow solid. ESI/APCI (+): 434
(MtH). ESI/APCI (-): 432 (MH). 30 EXAMPLE 97 : PREPARATI ON OF
2-(2-tert-butyl-7-(2, 4-difluorophenyl)-

5- et hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoi c acid

Toasol uti onof met hyl 2- (2-tert-butyl-7-(2, 4-difl uorophenyl)-5-

met hyl pyr azo'a%yl'm'éi'dﬂi -BYA bghglnmcﬁaa@) pent anoat e (0 188 g; 0.433 mmol) in
35net hanol n) wa c} N sodi um hydr oxi de sol ution

mmol ) and tﬂ_é’ sol ﬁ?'%‘ﬂ‘ wa% ‘ﬁtBé't et (S f-di7alylymsinyipyrazaiol oy @fiﬁf”@'%ﬁatl | es
vverg ][errgvedl Ppa&anda@@lpmmb PYHES 396 mmﬂntahﬁuxnmérmd emal’rhgll\b@tér@l rﬁD/ﬁLZ MR was
acidiflied ti rrc aclid s utl ang tne ueous
faver was extaigdefia N B MERRR sl B Burf b Sl e Biasrrul Rashed
wi t h a 1NSsodixintebwhy ditioge rad caorbdraiperasoke uAiten 24 br sin'reng dhheexbltdmerwaﬁagnem um

L2, and SEBRAT TR Cundals MROUSEAIRNASEL ol IS Batfleid 5% of
ESI/ APCl (-) andethy m:qi@te (1@ M aye addeg to theremARIY ERidge. The solution was

2-(2-tert- bUTV\)éJsheZd {vén %W'I\Pﬁﬁj‘réchlorlc acid solutjon (2 x 10 mL? and brine (10 mL), dried
met hyl phenyl) - i n-6 pentanoic acid To a

r azol rim
sol ution of ﬁ’r‘é?rh 959 Btegeef g (Lu’iﬁ‘f”tf IF(% L@H%Fe&uae%a%%WﬁhEHma fign by
met hyl pyﬂaZOfﬂééﬁLclﬁom]amgraﬂﬁydbﬁ ﬁhqel)uspgnba@mateﬁt (. h8thago!l O 45G9mmid ) in

net hanol ds, 0x | ut| an
15 and the sQrieBReRALE udistbo JPOLLE @85 pr ife e Csrbud Fof dtiofLs were
renoved undewemmgltwlqi‘r%m@ﬂe@slawd/ EBHAPéhm)mwg(l\bﬁl ESEAP AL (oA 1 AHY-
acidified ti II) pH 2 with a 1IN hydrochloric acid solution and the agueous

a

| ayer was extracted with ethyl acetate. The organics were combined, washed
wi th a 1IN sodi um hydrogenocar bonate sol ution, brine, dried over nagnesium

sul fate apd ZEyowmeEE!t red ed: urrdmpmdvmd POPS S BL(2-t6A-buty13, 5-8i-p-14GB59 (939
(I%;(A}\/EﬁEt |9E9| e%ound @1,%-93pynm¥de 6%pse%lténd°|c§c|J APClI (+): 413-415 (MtH).
2-(7-(2-am nGo4- arreisblythnhenﬁ/lpneﬂryl ept(Budnbutyl-Br@idipholyraretofdyrdzobd pg+ | m di n-
6-yl ) pent ano ' i met hyl
o %’7) ?2 i n:) ﬁ bﬁtaﬂ%ﬁi?f {@g@p%&&&ﬁﬁ%&%@ 2} Whs 9B y
met hyl pyr azolacﬁl\ls@illesl]1 mdﬁowidmsnmwiq 1 pdrl-anunelparidthesdlugon vag sorredet ) i n
met hanol 22 gp)- cweﬁs%%%drr?e »ﬁ%tmg@ é%g&%od% ﬁ@hwrbaﬂor(@a&d @Hutlén mol )

and the solution was heated at 75 organic vol atiles were 30

removed undef1® 88ucues great (R éheaﬁ%ﬁ'qur‘i’ea"r“éﬁ%ﬁ ﬁf‘?ﬁ’g‘cb&@?c@‘é@fﬁﬁgl‘%‘ﬁ‘ R
acidified tilatetatd @lomeh Tat]elchdgmdnay@hm@l\@amudmﬁpbmw o ranpl dribe cygueous

| ayer was ex etate. The organics washed
wih a N soMdron beeokatn oREEL efed PlssbEr Bl I e B i phoss am
sul fate and ealkoeiiowablit BSYASC] (Qd4itedgt)eESUARCI PuBb8i(ddt) on by
preparat hye HPLC 35according to described nethod 2 furnished 0.003 g (7 %
of the 2- % - am no-

4- met hyl phenyXAMPLE, t -82ut yF - 5-RRERARATIAN o 1, 5-2Pppethyi-dinropy!-7-p-

yl ) pent anoi ¢ tggi r&z%lénvyaa]b nﬁﬁa.hctsyl e rtARSit acidd © 395 (MrH). EXAMPLE 100 :
PREPARATI ON %@t er

Sohl o onhony T9-6 ShiiRg| wem?o{sl SR Pra GrroinyTezalek SABYEME& To a
sol ution of yBpénthncitd 20.165 §r DAVY Imrfol{ A awiiktoreyméthahblastiegroe (31 ) (BmL)

nmet hyl zol o i .m,di n- 6- t.ano, 0,075 g, 0,17 mmol.) in

ot ol 305w el Bk s Rl SRR mhos B sl e BRRldn | "1 s
mmol ) and t henisiotervapheated thEAG i 48 t 5Q@efapgariid volatilgh eveor gaamivedwoidat i | es
were renoved [a on was
hot i f1ed ¢ [TUHRRERAURE feRERRHHNELAR 0 o GERBLAG T2 S OF

| ayer was extﬁlNaEY@@IChAﬁ’rtCha‘é@ WIUt'aﬁétnéttée IAYEOBY ¢j9élﬁr &\@Sv@ﬁ*@c@én\ﬁliméwyl washed

with a 1N SO@bé‘tﬁlé“Yﬂié)gﬁM@sr RRRAt @nfsiad, | @ibd lébéﬂ%ag@lbku@!% @MﬁteWeSI um
sul fate d concent %t ed under reduced % E'sure
¢ e

rificati
£l ash. ohe O tBgeIA Ta et G cgt AT DR IoraR HeSPUATGISRANA (2- 98)
as eluent gave a yellow oil. Purification by preparative HPLC according to
described nethod 2 furnished 0.034 g (47% of the title conpound as a
yel low solid. ESI/APCI (+): 430-432 (MtH). 20 EXAMPLE 101 : PREPARATI ON OF
2-(2-tert-butyl-7-(2-fl uoro-4-
met hoxypheny1) - 5- met hyl pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoic acid To a
solution of nethyl 2-(2-tert-butyl-7-(2-fluoro-4-nethoxyphenyl)-5-
nethylpyrazolo[l 5- a]pyrlnldln 6 yI)pentanoate (0 174 g 0 407 nnDI) in

o S "~ N~ N



30concentrated under reduced pressure to furnish 0.148 g (88% of the title
conpound as a beige powder. ESI/APCI (+): 414 (M+H). EXAMPLE 102 :
PREPARATIVON 20H /26 168- t er t - but y1- 5- net hy 1R0- ( 5- PCT/EP2010/070306

qui nol i ne) pyrazol o[ 1, 5-a] pyri m di n-6-yl ) pentanoi c acid 35To a sol ution of
met hyl 2-(2-tert-butyl-5-nmethyl-7-(5-quinoline)pyrazol o[ 1, 5-

al pyri mdin-6-yl)pentanoate (0.141 g; 0.327 mmol) in nethanol (3.5 nL) was
added a 5N sodi um hydroxi de solution (0.350 nL; 1.75 nmol) and the sol ution
was heated at 75C for 48 h. The organic volatiles were renoved under

reduced presgies @NAshhe GRITHMI R ndRshdl ($01 'Qb%(?rin %I&Sﬂn@ihfahé%nb' by PH 2
with a IN 5 hydrochloric acid solution _and the a | ayer was extracted

with ethyl afErg@iveTi-Goagerifing iseacrisayneiaed D JHETRhe i 871 & @Rt um

hydr ogenocar gn@ieecopfouhdon, brine, dried over nmagnesium sul fate and

trated h 0.118 879 f the titl
conpound as ﬁ@?’&é@gﬁ%ﬁ%ﬁfﬁé’{?@Ei)%ﬂz@ﬁcM+H) 10 EXAPLE 108
PREPARATI 8N OF 2- (2-tert-butyl-5- met hyl-7- (8-
oty | oc{ oY EHMRLE, Peg] Py R AR i ﬁﬁ??ﬁ”?ﬁyr‘?ﬁ%ﬁéﬁ@ Eridthifl7 B0 ©!
a] pyri m di n- @WlWM%Iﬂ&a@]@WU"@B@ﬁ -y)pentangic ) in methanol (2 nL) was

added 15 a SMesodi ugmuhmroesﬂ den (fiirn2oA)- mmetrQ/I ﬁ; BYyra R bhe

|ut2 gn
sol uti on was heate at 75C he organic volatiles were renpved
under reducedRyF uPé/')BﬁBFaE“P?éer( Hﬁ?rﬁ g3 B%ESP'& i & MPYR Melbaneianced til |
pH 2 withoa 12\11maimu):¢vbgad@eoa@|5% saiuth ihgaroaiad §one|oacqneonls d amoly\mﬁ

extracted w th eth tate r S rrblne W|tha1N
sod! um 20 hydFogaten BSHE Bas SRS L Mot B bl c WIRME WAL Fac o
and concent r a¢radvashaeier r@ﬂmeé@rqﬁsamndethe@emammgsbasw Mlog vqa;za@ldlﬁﬁd t he
title conpound ﬁ% Riths! &Pn dhfbrlc%@d/s%? %_ %ﬁb mé%&&'b(&@yer was extracted

EXAVPLEL04: PREPARATI “Tert
25di met hyl phafi19toy ewetartgu erganies wese SPYINPR dias.- By ImassesibsWRiRi d To a

sol ution1ef rRYRBhcettlated @ider Patiuckd és%uflar %ﬁﬁéa{wh Qgefréféﬂ)chr'i_bmatography

nmet hyl razol o rimdi
et hannl " (5 gt ek B b B By é‘%?ﬁ A kLS bogR e . 1 75
mml ) and t h@rmkmwedwumacmah@db absc?ﬂié‘d frmthdt82 hfurnisteedod.géhyq12%) af i | es

et ai 1ied 1 1T L SR pREESRI B NFURID. EPAPEIP BTG Lo aqueons

| ayer was extracted with ethyl acetate. The organics were combined, washed

with a 1bjsogExNmpyegr oggnocar Wmﬁﬂbﬁ' ofF bl Qﬁl‘ertfﬁdtﬂ(# W&‘iloﬁ?—ﬂnes' um
sul fate and concentrated under reduced pressure, Pur| ication
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was heated to 6 in a seal ed tube ter coolln the vaolatil es

were 10 rerm\siée uﬂ\éf‘ér MagAGS B ﬁPE%tgurf@eEfﬁ’d aﬁﬁe%%an&ra@dmagg%n J8WHSPEd in
wat er, the mCtystslisatan flohreathgicaddidte/dptaye gidibien quraisRedNO lDBdr@BAIGf cherci d
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conpound as 3HINNR(4§EMHaWDMSIQ-ds) (E}Shi AP ¢) H, BY4A7.TRKH). d,15= BXAVRE 106:

PREPARATI O\l
2-(2-tert- butyl e e ot kS Ry I 4T F?Gy6r3al—zlz T (3Hj)p§r°|° & V5. y1) pen
tanoic acid 'ff@5a(1dﬂ)lrﬂl)t"§ﬁ @H. ﬁétOh‘V ¥ H m) 0.66 (3H,t, J=7.12

2-(3-brono-2-tert-butyl-5-methyl-7-p-tolyl pyrazol o[ 1, 5-
35 EXAMPLE 85 : PREPARATION OF 2-(2-tert-butyl-7-(2-fluoro-4-



a] pyri mdin-6-yl)pentanoate (0.041 g; 0.087 mmol) in methanol (4 nlL) was
added 20 a 5 N sodi um hydroxide solution (0.200 nL; 1 mmol) and the m xture
was heat ewlot2011/0@6%65f or 72 h. After coolixig, the vol ati | esTwrR@on20308 ed
under reduced pressure and the residue was dissolved in water. Tthe m xture
was then acidified by adding a 1 N hydrochloric acid solution until pH 2
and the aqueous | ayer was extracted with ethyl acetate. The organics were
conbi ned, washed with a 1N 25 sodi um hydr ogenocarbonate sol ution, brine,
dried over magnesi um sul fate and concentrated under reduced pressure.
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et hano 3§t %RI sodium hydroxide solution (0.6 mL; 3 mmol} and the reaction mixture was



5 (2:1) (30 nL) was added a 5% sodi um hydroxi de solution (27.02 mmol; 21.6
m.) and the reaction m xture was heated to 60C for 18 h. The organic

vol ati | eswoana/a7eweved under reduced prigsure and the r egmipP2og/obEssé C
solution was acidified till pH 2 with a hydrochloric solution (1 N) and
extracted with ethyl acetate tw ce. The organics were conbined, dried over
sodi um sul phat e and concentrated 10 under reduced pressure. Purification by
preparative HPLC according to described nethod 1 0.030 g (9% of the title
conmpound as a beige solid. ESI/APCI(+): 380 (MtH). EXAMPLE 111:
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25acid To a solution . . .

2- (2-t er t - buggsarding fo esgriped maetbeh 2 dutnishrd §.G2q (145) of the fitle compound

net hyl pyr azolag[alyefodkBid. IESIAPT @w@rm@pesa}\m(@w% (M), 0. 202 mmol ) i n
met hanol (3 nL) was added a 5N sol ution of sodi um hydroxide (0.200 ni; 1.00
nmmol ) and the solution was heated at 75C for 5 days. The volatiles were 30
evaporated and a 1IN solution of hydrochloric acid was added to the residue.
The precipitate was filtered and washed with water. Purification by
preparative HPLC according to described nethod 2 furnished 2 peaks with the
sanme mass. The first peak was eluted at RR=8.20 mn (0.0079 g, 9% and the
second peak was eluted at Rt=8.58 min (0.0187 g, 21%.



ESI/APCI (+): 442 (M+H). EXAVPLE 115 : PREPARATI ON OF Met hyl
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met hyl phewpprizremshyl pyrazol o[ 1, 5- a] pyra3m di n- 6- yl ] acetratrapr20io/o2038©! ut i on
of methyl 2-(2-tert-butyl-7-chloro-5-nethyl pyrazol o[ 1, 5-a] pyri m di n-

6-yl) - pentanoate (0.120 g; 0.355 mmol) and 2-net hoxy- 4- net hyl phenyl bor oni c
acid (0.085 g; 0.512 mmol) in a mxture of water/DVE (1/3) (3 nL) were
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25as a pale yellowoil. ESI/APC (+): 381 (MtH). EXAMPLE 119 : PREPARATI ON
OF 2-(2-isopropyl -5-nmethyl-7-p-tolyl-[1,2,4]-
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sol ution was heated under reflux for 3 hours. The solvent was evaporat ed
and a 1IN solution of hydrochloric acid was added to the residue. The
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T4-cel | bineMT-4. WihiGh WRS RGN B ¥ert-butyl-7-p-tolyl-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)-3-methyl-4-methoxybutanoate (0.211 g; 0.515 mmol) in
methanol (11 mL) was added a 5N sodium hydroxide solution (1.1 mL; 5.5 mmol)
and the solution was heated at 70°C for 24 h. The organic volatiles were
removed under reduced pressure and the remaining basic solution was acidified
30 till pH 2 with a 1N hydrochloric acid solution and the aqueous layer was extracted
with ethyl acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by preparative HPLC
according to described method 2 furnished 0.111 g (565%) of the title compound
35 as ayellow solid. ESI/APCI (+): 396 (M+H). ESI/APCI (-): 394 (M-H).
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obtained fromt onal Institutes of alth
H V-2(ROD) @R&lM:H)si noussi et al., 1983) stock was obt ai ned from cul ture
supernat apt of HI V-2 infected cell lines. References: Adachi, A,

Gendel man, - Hey 361K 996> . FBREPARATION' ' bF* 2R2-tefPBER:5-MethY7-(4-
trifluoromethylphenyl)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-5-methyl-7-(4-trifluorophenyl)pyrazolo[1,5-
alpyrimidin-6-yl)-pentanoate (0.220 g; 0.427 mmol) in methanol (5 mL) was
20  added a 5N sodium hydroxide solution (0.5 mL; 2.5 mmol) and the solution was
heated at 75°C for 24 h. The organic volatiles were removed under reduced
pressure and the remaining basic solution was acidified till pH 2 with a 1N
hydrochloric acid solution and the aqueous layer was extracted with ethyl
acetate. The organics were combined, washed with a 1N sodium
25  hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by flash-chromatography
using a gradient of ethyl acetate (0 — 25 %) in heptane furnished 0.151 g (71%)
of the title compound as a pale yellow solid. ESIVAPCI (+): 434 (M+H). ESI/APCI
(-): 432 (M-H).
30
EXAMPLE 97 : PREPARATION OF 2-(2-tert-butyl-7-(2,4-difluorophenyl)-
5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-7-(2,4-difluorophenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)}-pentanoate (0.188 g; 0.433 mmol) in
35  methanol (5 mL) was added a 5N sodium hydroxide solution (0.5 mL; 2.5 mmol)
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To a solution of methyl 2-(7-(2-amino-4-methylphenyl)-2-tert-butyl-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)}-pentanoate (0.041 g; 0.010 mmol) in
methanol (2 mL) was added a 5N sodium hydroxide solution (0.2 mL; 1 mmol)
and the solution was heated at 75°C for 20 h. The organic volatiles were
30 removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a 1N hydrochloric acid solution and the aqueous layer was extracted
with ethyl acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by preparative HPLC
35  according to described method 2 furnished 0.003 g (7 %) of the 2-(7-(2-amino-
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4-methylphenyl)-2-tert-butyl-5-methylpyrazolo[1,5-a]pyrimidin-6-
yl)pentanoic acid as a white solid. ESI/APCI (+): 395 (M+H).

EXAMPLE 100 : PREPARATION OF 2-(2-tert-butyl-7-(2-methoxy-4-

5 chlorophenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-7-(2-methoxy-4-chlorophenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.075 g; 0.17 mmol) in methanol
(3.5 mL) was added a 5N sodium hydroxide solution (0.350 mL; 1.75 mmol) and
the solution was heated at 75°C for 24 h. The organic volatiles were removed

10 under reduced pressure and the remaining basic solution was acidified till pH 2
with a 1N hydrochloric acid solution and the aqueous layer was extracted with
ethyl acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by flash-chromatography

15  using a mixture acetic acid —dichloromethane (2-98) as eluent gave a yellow oil.
Purification by preparative HPLC according to described method 2 furnished
0.034 g (47%) of the title compound as a yellow solid. ESI/APCI (+): 430-432
(M+H).

20 EXAMPLE 101 : PREPARATION OF 2-(2-tert-butyl-7-(2-fluoro-4-
methoxyphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-7-(2-fluoro-4-methoxyphenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.174 g; 0.407 mmol) in
methanol (4 mL) was added a 5N sodium hydroxide solution (0.410 mL; 2.05

25 mmol) and the solution was heated at 75°C for 18 h. The organic volatiles were
removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a 1N hydrochloric acid solution and the aqueous layer was extracted
with ethyl acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and

30  concentrated under reduced pressure to furnish 0.148 g (88%) of the title
compound as a beige powder. ESI/APCI (+): 414 (M+H).

EXAMPLE 102 : PREPARATION OF 2-(2-tert-butyl-5-methyl-7-(5-
quinoline)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
35 To a solution of methyl 2-(2-tert-butyl-5-methyl-7-(5-quinoline)pyrazolo[1,5-
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a]pyrimidin-6-yl)pentanoate (0.141 g; 0.327 mmol) in methanol (3.5 mL) was
added a 5N sodium hydroxide solution (0.350 mL; 1.75 mmol) and the solution
was heated at 75°C for 48 h. The organic volatiles were removed under reduced
pressure and the remaining basic solution was acidified till pH 2 with a 1N
hydrochloric acid solution and the aqueous layer was extracted with ethyl
acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure to furnish 0.118 g (87%) of the title
compound as a beige solid. ESI/APCI (+): 417 (M+H).

EXAMPLE 103 : PREPARATION OF 2-(2-tert-butyl-5-methyl-7-(8-
quinoline)pyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid

To a solution of methyl 2-(2-tert-butyl-5-methyl-7-(8-quinoline)pyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate (0.059 g; 0.137 mmol) in methanol (2 mL) was added
a 5N sodium hydroxide solution (0.150 mL; 0.75 mmol) and the solution was
heated at 75°C for 48 h. The organic volatiles were removed under reduced
pressure and the remaining basic solution was acidified till pH 2 with a 1N
hydrochloric acid solution and the aqueous layer was extracted with ethyl
acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure to furnish 0.047 g (82%) of the title
compound as a beige solid. ESI/APCI (+): 417 (M+H).

EXAMPLE 104 : PREPARATION OF 2-(2-tert-butyl-7-(2,4-
dimethylphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-7-(2,4-dimethylphenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.138 g; 0.339 mmol) in
methanol (3.5 mL) was added a 5N sodium hydroxide solution (0.350 mL; 1.75
mmol) and the solution was heated at 75°C for 48 h. The organic volatiles were
removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a 1N hydrochloric acid solution and the aqueous layer was extracted
with ethyl acetate. The organics were combined, washed with a 1N sodium
hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by flash-chromatography
using a gradient of methanol (0 -7%) in dichloromethane as eluent furnished

7 1,95 23 CPD-61
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0.064 g (48%) of the title compound as a white solid. ESI/APCI (+): 394 (M+H).
ESI/APCI (-): 392 (M-H).

EXAMPLE 105 : PREPARATION OF 2-(2-tert-butyl-3,5-dimethyl-7-p-
5 tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(2-tert-butyl-3,5-dimethyl-7-p-tolylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate (0.025 g; 0.061 mmol) in methanol (1 mL) was added
a 10 N sodium hydroxide solution (0.100 mL; 1 mmol) and the mixture was
heated to 60 °C in a sealed tube for 20 h. After cooling, the volatiles were
10  removed under reduced pressure and the residue was dissolved in water, the
mixture was then acidified by adding a 2 N hydrochloric acid solution until pH 2.
The precipitate was filtered, washed with water and dried under reduced
pressure. To furnish 0.014g (56 %) of the title compound as a light yellow solid.
ESI/APCI(+): 394 (M+H).
15
EXAMPLE 106 : PREPARATION OF 2-(2-tert-butyl-5-methyl-3-phenyl-7-p-
tolylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoic acid
To a solution of methyl 2-(3-bromo-2-tert-butyl-5-methyl-7-p-tolylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate (0.041 g; 0.087 mmol) in methanol (4 mL) was added
20 a5 N sodium hydroxide solution (0.200 mL; 1 mmol) and the mixture was heated
to 70 °C for 72 h. After cooling, the volatiles were removed under reduced
pressure and the residue was dissolved in water. Tthe mixture was then acidified
by adding a 1 N hydrochloric acid solution until pH 2 and the aqueous layer was
extracted with ethyl acetate. The organics were combined, washed with a 1N
25  sodium hydrogenocarbonate solution, brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by preparative according to
describted method 2 furnished 0.023g (58 %) of the title compound as a light
yellow solid. ESI/APCI (+): 456 (M+H). ESI/APCI (-): 454 (M-H).

30 Example 107 : PREPARATION OF 2-(2,3,5-Trimethyl-7-p-tolyl-3H-
imidazo[4,5-b]pyridin-6-yl)pentanoic acid
To a solution of methyl 2-(2,3,5-trimethyl-7-p-tolyl-3H-imidazo[4,5-b]pyridin-6-
yl)pentanoate (0.037 g; 0.101 mmol) in a mixture methanol-ethanol (2:1, 3 mL)
was added a 5% sodium hydroxide solution (2.7 mL; 3.375 mmol). The reaction
35 mixture was heated to reflux for 4 h. The solvents were evaporated and the
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residue was taken up with water, acidified with a 1N hydrochloric acid solution
and extracted with ethyl acetate. The organic phase was washed with water and
brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel using a
5  gradient of methanol (3 — 20%) in dichloromethane to give 0.019 g (53%) of title

compound as a beige solid. ESI/APCI (+): 352 (M+H); 374 (M+Na). ESI/APCI (-):
350 (M+H). 1H NMR (dmso-dg) © 0.58 (3H, t); 0.87 (2H, m); 1.52 (1H, m); 1.96
(1H, m); 2.39 (3H, s); 2.46 (3H, s); 2.50 (3H, s); 3.70 (3H, s); 3.85 (1H, m); 7.26
(4H, m).

10
Example 108 : PREPARATION OF 2-(1,2,5-trimethyl-7-p-tolyl-1H-
imidazo[4,5-b]pyridin-6-yl)pentanoic acid
To a suspension of ethyl 2-(1,2,5-trimethyl-7-p-tolyl-1H-imidazo[4,5-b]pyridin-6-
yl)pentanoate (0.270 g; 0.711 mmol) in a mixture methanol-ethanol (2:1) (24 mL)

15 was added a 5% sodium hydroxide solution (21.34 mmol; 17 mL) and the
reaction mixture was heated to 60°C for 18 h. The organic volatiles were
removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a hydrochloric solution (1 N) and extracted with ethyl acetate twice.
The organics were combined, dried over sodium sulphate and concentrated

20  under reduced pressure. Purification by preparative HPLC according to described
method 1 furnished 0.021 g (8%) of the title compound as a beige solid.
ESI/APCI(+): 352 (M+H).

Example 109 : PREPARATION OF 2-(2-propyl-3,5-dimethyl-7-p-tolyl-3H-
25 imidazo[4,5-b]pyridin-6-yl)pentanoic acid
To a suspension of ethyl 2-(2-propyl-3,5-dimethyl-7-p-tolyl-3H-imidazo[4,5-
b]pyridin-6-yl)pentanoate (0.190 g; 0.466 mmol) in a mixture methanol-ethanol
(2:1) (15 mL) was added a 5% sodium hydroxide solution (14 mmol; 11.2 mL)
and the reaction mixture was heated to 60°C for 18 h. The organic volatiles were
30 removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a hydrochloric solution (1 N) and extracted with ethyl acetate twice.
The organics were combined, dried over sodium sulphate and concentrated
under reduced pressure. Purification by preparative HPLC according to described
method 1 furnished 0.014 g (8%) of the title compound as a beige solid.
35  ESI/APCI(+): 380 (M+H).
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Example 110 : PREPARATION OF 2-(2-isopropyl-3,5-dimethyl-7-p-tolyl-3H-
imidazo[4,5-b]pyridin-6-yl)pentanoate
To a suspension of ethyl 2-(2-isopropyl-3,5-dimethyl-7-p-tolyl-3H-imidazo[4,5-
b]pyridin-6-yl)pentanoate (0.367 g; 0.900 mmol) in a mixture methanol-ethanol
5 (2:1) (30 mL) was added a 5% sodium hydroxide solution (27.02 mmol; 21.6 mL)
and the reaction mixture was heated to 60°C for 18 h. The organic volatiles were
removed under reduced pressure and the remaining basic solution was acidified
till pH 2 with a hydrochloric solution (1 N) and extracted with ethyl acetate twice.
The organics were combined, dried over sodium sulphate and concentrated
10 under reduced pressure. Purification by preparative HPLC according to described
method 1 0.030 g (9%) of the title compound as a beige solid. ESI/APCI(+): 380
(M+H).

EXAMPLE 111 : PREPARATION OF Methyl 2-(2-isopropyl-5-methyl-7-p-tolyl-
15 [1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)acetate
To a sonicated solution of methyl 2-(7-chloro-2-isopropyl-5-methyl-
[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)-acetate (0.150 g; 0.531 mmol) and 4-
tolylboronic acid (0.114 g; 0.839 mmol) in a mixture of water/DME (1/3) (4 mL)
were added palladiumtetrakistriphenylphosphine (0.056 g; 0.049 mmol) and
20  diisopropylethylamine (0.500 mL; 1.84 mmol). The solution was stirred for 40 min
at 140°C under microwave irradiation. Ethyl acetate (20 mL) was added to the
reaction mixture and the solution was washed with a 1N solution of hydrochloric
acid, a 1N solution of sodium hydrogenocarbonate and brine. The organic layer
was dried over magnesium sulphate, filtered and concentrated under reduced
25  pressure. Purification by flash chromatography on silica gel using a gradient of
ethyl acetate (20 — 70%) in heptane furnished 0.089 g (50%) of the title
compound as a white solid. ESI/APCI (+): 339 (M+H).

EXAMPLE 112 : PREPARATION OF 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]-
30 triazolo[1,5-a]pyrimidin-6-yl)acetic acid

To a solution of methyl 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]triazolo[1,5-

a]pyrimidin-6-yl)acetate (0.089 g; 0.263 mmol) in methanol (5 mL) was added a

5N solution of sodium hydroxide (0.550 mL; 2.75 mmol) and the reaction mixture

was heated at 75°C for 6 hours. After cooling, a 1N solution of hydrochloric acid
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was added to the reaction mixture and the organics were removed under reduced
pressure. The aqueous layer was extracted with ethyl acetate, washed with brine,
dried over magnesium sulphate, filtered and concentrated under reduced
pressure. Crystallization from a mixture ethyl acetate-heptane furnished 0.044 g

5  (52%) of the title compound as a white solid. ESI/APCI (+): 325 (M+H). ESI/APCI
(-): 323 (M-H).

EXAMPLE 113 : PREPARATION OF Methyl 2-[2-tert-butyl-7-(1,2-
dihydroacenaphthylen-5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl]Jacetate

10  To a solution of methyl 2-(2-tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl}-pentanoate (0.080 g; 0.237 mmol) and 2-(1,2-dihydroacenaphthylen-5-yl}-
4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.095 g; 0.339 mmol) in a mixture of
water/DME (1/3) (1.5 mL) were added palladiumtetrakistriphenylphosphine (0.015
g; 0.013 mmol) and diisopropylethylamine (0.170 mL; 0.976 mmol). The solution

15  was stirred for 40 min at 140°C under microwave irradiation. Ethyl acetate was
added to the reaction mixture and the solution was successively washed with a
1N solution of hydrochloric acid, a 1N solution of sodium hydrogenocarbonate
and brine. The organic layer was dried over magnesium sulphate, filtered and
concentrated under reduced pressure. Purification by flash chromatography on

20  silica gel using a gradient of ethyl acetate (0 — 20%) in heptane furnished 0.092 g
(85%) of the title compound as a bright yellow solid. ESI/APCI (+): 408 (M+H).

EXAMPLE 114 : PREPARATION OF 2-[2-tert-butyl-7-(1,2-
dihydroacenaphthylen-5-yl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl]acetic
25 acid

To a solution of methyl 2-(2-fert-butyl-7-(1,2-dihydroacenaphthylen-5-yl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)}-pentanoate (0.092 mg; 0.202 mmol) in
methanol (3 mL) was added a 5N solution of sodium hydroxide (0.200 mL; 1.00
mmol) and the solution was heated at 75°C for 5 days. The volatiles were

30 evaporated and a 1N solution of hydrochloric acid was added to the residue. The
precipitate was filtered and washed with water. Purification by preparative HPLC
according to described method 2 furnished 2 peaks with the same mass. The first
peak was eluted at Rt=8.20 min (0.0079 g, 9%) and the second peak was eluted
at Rt=8.58 min (0.0187 g, 21%).
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ESI/APCI (+): 442 (M+H).

EXAMPLE 115 : PREPARATION OF Methyl 2-[2-tert-butyl-7-(2-methoxy-4-
methylphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl]Jacetate

5 To a solution of methyl 2-(2-tert-butyl-7-chloro-5-methylpyrazolo[1,5-a]pyrimidin-
6-yl)-pentanoate (0.120 g; 0.355 mmol) and 2-methoxy-4-methylphenylboronic
acid (0.085 g; 0.512 mmol) in a mixture of water/DME (1/3) (3 mL) were added
palladiumtetrakistriphenylphosphine (0.043 g; 0.038 mmol) and
diisopropylethylamine (0.3 mL; 1.72 mmol). The solution was stirred for 1 hour at

10 140°C under microwave irradiation. Ethyl acetate was added to the reaction
mixture and the solution was successively washed with a 1N solution
hydrochloric acid, a 1N sodium hydrogenocarbonate and brine. The organic layer
was dried over magnesium sulphate, filtered and concentrated under reduced
pressure. Purification by flash chromatography on silica gel using a gradient of

15  ethyl acetate (0 — 20%) in heptane furnished 0.168 g of the title compound as a
bright yellow oil, contaminated with methyl 2-(2-tert-butyl-5-methylpyrazolo[1,5-
a]pyrimidin-6-yl)pentanoate. ESI/APCI (+): 423 (M+H).

EXAMPLE 116 : PREPARATION OF 2-[2-tert-butyl-7-(2-methoxy-4-
20  methylphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl]acetic acid
To a solution of methyl 2-(2-tert-butyl-7-(2-methoxy-4-methylphenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanoate (0.128 g; 0.3 mmol) in methanol
(3 mL) was added a 5N solution of sodium hydroxide (0.300 mL; 1.50 mmol) and
the reaction mixture was heated at 75°C for 24 hours. The mixture was acidified
25  with a 1N solution of hydrochloric acid and the product was extracted with ethyl
acetate. The organic layer was washed with a saturated solution of sodium
hydrogenocarbonate and brine, dried over magnesium sulphate, filtered and
concentrated under reduced pressure. Purification by preparative HPLC
according to described method 2 furnished 2 peaks with the same mass. The first
30 peak was eluted at Rt=6.37 min (0.0207 g, 17%) and the second peak was eluted
at Rt=6.80 min (0.0074 g, 6%). ESI/APCI (+): 410 (M+H).

EXAMPLE 117 : PREPARATION OF 2-[2-tert-butyl-7-(2-hydroxy-4-
methylphenyl)-5-methylpyrazolo[1,5-a]pyrimidin-6-yl]acetic acid
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To a solution of 2-(2-tert-butyl-7-(2-methoxy-4-methylphenyl)-5-
methylpyrazolo[1,5-a]pyrimidin-6-yl)pentanocic acid (0.080 g; 0.195 mmol) in
pyridine (0.75 mL) was added lithium iodide (0.135 g; 1.01 mmol) and the
solution was heated at 170°C for 90 min. under microwave irradiation. Ethyl
5 acetate was added to the reaction mixture and it was washed with a 1N solution
of hydrochloric acid. The aqueous layer was extracted with ethyl acetate, the
combined organic layers were washed with brine, dried over magnesium
sulphate, filtered and concentrated under reduced pressure. Purification by
preparative HPLC according to described method 2 furnished 0.018 g (23%) of
10 the title compound as a white solid. ESI/APCI (+): 396 (M+H).

EXAMPLE 118 : PREPARATION OF Methyl 2-(2-isopropyl-5-methyl-7-p-tolyl-
[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)pentanoate
To a solution of methyl 2-(7-chloro-2-isopropyl-5-methyl-[1,2,4]triazolo[1,5-
15  a]pyrimidin-6-yl)pentanoate (0.122 g; 0.376 mmol) in water/DME (1/3, 3 mL) were
added 4-tolylboronic acid (0.100 g; 0.736 mmol),
palladiumtetrakistriphenylphosphine (0.045 g; 0.039 mmol) and
diisopropylethylamine (0.265 mL; 1.52 mmol}. The solution was heated for 40 min
at 140°C under microwave irradiation. A 1N solution of hydrochloric acid was
20  added to the reaction mixture and the product was extracted with ethyl acetate.
The organic layer was washed with a 1N solution of sodium hydrogenocabonate,
brine, dried over magnesium sulphate, filtered and concentrated under reduced
pressure. Purification by flash chromatography on silica gel using a gradient of
ethyl acetate (0 — 40%) in heptane furnished 0.103 g (72%) of the title compound
25  as a pale yellow oil. ESI/APCI (+): 381 (M+H).

EXAMPLE 119 : PREPARATION OF 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]-

triazolo[1,5-a]pyrimidin-6-yl)pentanoic acid

To a solution of methyl 2-(2-isopropyl-5-methyl-7-p-tolyl-[1,2,4]triazolo[1,5-
30  a]pyrimidin-6-yl)pentanoate (0.103 g; 0.271 mmol) in methanol (2.5 mL) was

added a 5N solution of sodium hydroxide (0.300 mL; 1.50 mmol) and the solution

was heated under reflux for 3 hours. The solvent was evaporated and a 1N

solution of hydrochloric acid was added to the residue. The mixture was

sonicated for 5 min and the precipitate was filtered, washed with water and dried
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under high vacuum to furnish 0.082 g (83%) of the title compound as a white
solid. ESI/APCI (+): 367 (M+H). ESI/APCI (-): 365 (M-H).

EXAMPLE 120 : PREPARATION OF Ethyl 2-(2-benzyl-5-methyl-7-p-tolyl-
[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)pentanoate

To a solution of ethyl 2-(2-benzyl-7-chloro-5-methyl-[1,2,4]triazolo[1,5-
a]pyrimidin-6-yl}-pentanoate (0.134 g; 0.346 mmol) and 4-tolylboronic acid (0.091
g; 0.669 mmol) in a mixture of water/DME (1/3) (3 mL) were added
palladiumtetrakistriphenylphosphine (0.038 g; 0.033 mmol) and
diisopropylethylamine (0.250 mL; 1.44 mmol}. The solution was heated for 40 min
at 140°C under microwave irradiation. A 1N solution of hydrochloric acid was
added to the reaction mixture and the product was extracted with ethyl acetate.
The organic layer was washed with a 1N solution of sodium hydrogenocarbonate,
brine, dried over magnesium sulphate, filtered and concentrated under reduced
pressure. Purification by flash chromatography on silica gel using a gradient of
ethyl acetate (0 — 50%) in heptane furnished 0.152 g (99%) of the title compound
as a sticky white solid. ESI/APCI (+): 443 (M+H).

EXAMPLE 121 : PREPARATION OF Ethyl 2-(2-benzyl-5-methyl-7-p-tolyl-
[1,2,4]-triazolo[1,5-a]pyrimidin-6-yl)pentanoate

To a solution of ethyl 2-(2-benzyl-5-methyl-7-p-tolyl-[1,2,4]triazolo[1,5-
alpyrimidin-6-yl)}-pentanoate (0.152 mg; 0.344 mmol) in methanol (7 mL) was
added a 5N solution of sodium hydroxide (0.350 mL; 1.75 mmol) and the solution
was heated at reflux for 24 hours. The volatiles were evaporated and a 1N
solution of hydrochloric acid was added to the residue. The product was
extracted with ethyl acetate and the combined organic fractions were washed
with a 1N solution of hydrochloric acid, brine, dried over magnesium sulphate,
filtered and concentrated under reduced pressure. Purification by preparative
HPLC according to described method 1 furnished 0.077 g (54%) of the title
compound as a white solid. ESI/APCI (+): 415 (M+H). ESI/APCI (-): 413 (M-H).

PART B: ANTIVIRAL ACTIVITY OF THE COMPOUNDS

EXAMPLE 122 : EVALUATION OF THE ANTI-HIV ACTIVITY OF THE

23, 23
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COMPOUNDS OF THE INVENTION
A rapid and automated assay procedure was used for the in vitro evaluation of
anti-HIV agents. An HTLV-1 transformed T4-cell line MT-4, which was previously
shown to be highly susceptible to and permissive for HIV infection, served as the
5 target cell line. Inhibition of the HIV-induced cytopathogenic effect was used as
the end point. The viabitlity of both HIV-and mock-infected cells was assessed
spectrophotometrically via in situ reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT). The 50 % cytotoxic concentration (CCgQ in
pg/ml}) was defined as the concentration of compound that reduced the
10  absorbance of the mock-infected control sample by 50%. The percent protection
achieved by the compound in HIV-infected cells was calculated by the following

formula:
(ODT)HIV - (ODC)HIV

expressed in %

15 (ODC)MOCK - (ODC)HIV
whereby (ODT)HIV is the optical density measured with a given concentration of
the test compound in HIV-infected cells; (ODC)HIv is the optical density
measured for the control untreated HIV-infected cells; (ODC)MOCK is the optical
density measured for the control untreated mock-infected cells; all optical density

20  values were determined at 540 nm. The dose achieving 50% protection

according to the above formula was defined as the 50% inhibitory concentration
(EC50 in pg/ml or uM). The ratio of CCgq to ECgg was defined as the selectivity

index (Sl). Examples of ECg(, CCgq and Sl values for inhibition of proliferation of

HIV by particular compounds of the invention are listed in table 3 herein below.
25 Examples of inhibition of cell proliferation by particular compounds of the

invention can be found by looking at the respective CCgq values in the MT-4 cell

line.

Cells: MT-4 cells (Miyoshi et al., 1982) were grown and maintained in RPMI

1640medium supplemented with 10% heat-inactivated fetal calf serum, 2 mM I-
30  glutamine, 0.1% sodium bicarbonate, and 20zeg of gentamicin per ml.

Viruses: The HIV-1(NL4.3) strain (Adachi et al, 1986) is a molecular clone

obtained from the National Institutes of Health (Bethesda, MD). The HIV-2(ROD)
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15 EXAMPLE 123: ALPHASCREEN ASSAY TO MEASURE THE LEDGF-
INTEGRASE INTERACTION INHIBITORY ACTIVITY OF COMPOUNDS OF
THE INVENTION

The AlphaScreen assay was performed according to the manufacturer's protocol
20  (Perkin Elmer, Benelux). Reactions were performed in 25 pl final volume in 384-
well Optiwell™ microtiter plates (Perkin Elmer). The reaction buffer contained
25 mM Tris—HCI (pH 7.4), 150 mM NaCl, 1 mM MgCl,, 0.01% (v/v) Tween-20
and 0.1% (w/v) bovine serum albumin. Hisec-tagged integrase (300nM final
concentration) was incubated with the compounds for 30 min at 4°C. The
25 compounds were added at varying concentrations spanning a wide range from
0.1 up to 100 pM. Afterwards 100 nM flag-LEDGF/p75 was added and incubation
was prolonged for an additional hour at 4°C. Subsequently 5 pl of Ni-chelate —
coated acceptor beads and 5 pl anti-flag donor beads were added to a final
concentration of 20 pyg/ml of both beads. Proteins and beads were incubated for
30 1 h at 30°C in order to allow association to occur. Exposure of the reaction to
direct light was omitted as much as possible and the emission of light from the
acceptor beads was measured in the EnVision plate reader (Perkin Elmer,
Benelux) and analyzed using the EnVision manager software. IN/DNA binding

was analyzed in a similar setting using Hises-tagged integrase (1 uM final
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5 heterocycl e- het eroal kenyl, or heterocycl e-heteroal kynyl can be
unsubstituted or substituted with one or nore independently selected al kyl,
al kenyl , wbkynyl7s7ébet er oal kyl , het er oal kenyl , het er oal kyoylEp2éngarasy! , =0,
hal ogen, -SH, =S, trifluoronethyl, -0CF3, cyano, nitro, -C(0)OH or NH2; 10-
each R' is independently selected from hydrogen; al kyl; al kenyl; alkynyl;
het er oal kyl ; het eroal kenyl ; heteroal kynyl; aryl; arylal kyl; aryl al kenyl;
aryl al kynyl ; aryl heteroal kyl; aryl het eroal kenyl ; aryl het eroal kynyl ;

het erocycl e; heterocycle-al kyl: heterocycle-al kenyl: heterocycle-al kynyl;

heterocycle-heterqabhyt het exlsocy ¢ Iezheteroabmenyl; angls 57
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arylheteroalkynyl heterocycl e, heterocycle-al KyT,

het er ocycl e- al kenyl, dﬂu@tn@t.@ﬁygh@p@tmrabbl;daﬂb@s" aucedch@emeér@ruﬁ@drbdrbted by
het er ocycl e- heteroal |, eterocycle het er oal k can be
unsubst it ut ed® 8?9”§%b@t| ‘%Jtsé‘a‘%eﬂ?”&r?é & eash e'”&ﬁ'&é%eﬁblé‘f?ﬁ?/” sl BE*FQH al kyl ,

al kenyl , al kypplicatibetvaisoapédricalleingr palvickany indieited qalﬂfe/nworpdwtdaoaﬂwl =0,
hal ogen, -SH, =S, trifluor -0CF3, C ano nl%& or NH2; -

nmet hyl ,
each | R12 |sr?fﬁ??é'ﬁ‘énﬁe?ff'?%?ﬂ%éﬁ'tggtsé’ﬂt'qqsoﬁ’i R§ soagﬁhe BY‘?)ﬂ%‘? gre
al kenyl ; 25 w&Jch)Uﬁé‘tbd H?%ﬁfr@r&iek\yllth sb’&ﬁﬁt?ﬁﬂ@ﬁb&bntldﬂﬁﬁﬁ B@érkﬁéﬁblrlbe@rrw

RNt TR R AT S A A e e
het er ocycl e- aLijgenthattdresf iedRy6NiBE Enecerhéts., MBGE BbaEY St o ed gb@@dlgenyl . and

het er ocycl e- het er oal reinsajd al keny|

 kynyl et ool SroAbEds oaliathy HObRHML  ta haley SALHINGS | inoregh Al gyeh

aryl al kenyl , najdiflcatidnsrk intéidddliebeepabripdsseaiythimahe cRahkeryé invention.

aryl het eroal kynyl , het erocycl e, heterocycl e-al kyl,

het er ocycl e- al kenyl , het erocycl e- al kynyl , het erocycl e- het er oal kyl ,

het er ocycl e- het er oal kenyl, and het erocycl e- het er oal kynyl can be
unsubstituted or substituted with one or nore independently sel ected

al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl,

hydr oxyl, =0, halogen, -SH, =S, trifluoromethyl, -0CF3, cyano, nitro,
-C(0)OH or NH2; - each R13 and R14 is independently sel ected from hydrogen;
al kyl; alkenyl; 5 alkynyl; heteroal kyl; heteroal kenyl; heteroal kynyl;
aryl; arylal kyl; aryl al kenyl; aryl al kynyl; aryl heteroal kyl ;

aryl het eroal kenyl ; aryl het eroal kynyl ; heterocycl e; heterocycl e-al kyl;

het er ocycl e- al kenyl ; heterocycl e-al kynyl ; heterocycl ehet er oal kyl ;

het erocycl e- het eroal kenyl ; and heterocycl e- het eroal kynyl ; and wherein said
al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl, 10heteroal kynyl, aryl,
aryl al kyl , aryl al kenyl, aryl al kynyl, aryl heteroal kyl, aryl het eroal kenyl ,
aryl het eroal kynyl , heterocycl e, heterocycl e-al kyl,

het erocycl e- al kenyl , het erocycl e- al kynyl , het er ocycl e- het er oal kyl ,



het er ocycl e- het er oal kenyl, and het erocycl e- het er oal kynyl can be
unsubstituted or substituted with one or nore independently selected 15

al kyl, alwenylio7aiskynyl , heteroal kyl, hetier oal kenyl, hetreraebkgnydspe

hydr oxyl, =0, halogen, -SH, =S, trifluoromethyl, -0CF3, cyano, nitro,
-C(0)0OH or NH2; and wherein R13 and R14 can be taken together with the Nto
whi ch they are attached in order to forma (5-, 6-, or 7-nenbered)

het er ocycl e which 20 can be unsubstituted or substituted with one or nore
i ndependently sel ected al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl,
het er oal kynyl, hydroxyl, =0, hal ogen, gctRMs=S, trifluoronethyl, -0CF3,
cyano, nitro, - C(0)OH or NH2; or a pharnaceutically acceptable salt

t hereof. 25 2. The conpound according to claim 1, wherein R3 is H

3. The conpound cafpoutd Beording tcathedmtla A): Wwherein Rl is selected fromaryl
or heteroaryl, wherein said aryl or heteroaryl can be unsubstituted or
substituted 30with one or nore R10 . 4.1The conEP%nd according to clains 1
to 3, wherein one of R2a and R2b i s hydRogen, dd@R’he other of R2a and R2b
is selected from hydrogen; cya & al kyl ; al kynyl ; heteroal kyl ;

het er oal kenyl ; heteroal kynyl; ary_, ar ; Ryf al kenyl ; aryl al kynyl ;
aryl het eroal kyl ; aryl het er oal ke "FEXry roa ﬁymyl; het er ocycl e;

het er ocycl e- al kyl ; heterocR@%e%%?ken ; het|erocycl e- al kynyl ;

het erocycl e- het eroal kyl , het er ocyci-e\het ercal kenyl, or

het er ocycl e- het eroal kynyl ; or R2d and canpfdde taken together to form
vinyl or vinylalkyl; 5and whereifn said al kyl, al kenyl, al kynyl, aryl,

het erocycbe, arylal kyl, arylal ®hyl, arylal kynyl, ar{Aheteroal kyl,

aryl heteroal k %KQn aryl heteroal kynyl, heterocycl e-al kyl,

het er ocycl e- al Kenyl, heterocycl eal kynyl, heterocycl e- het eroal kyl ,

het er ocycl e- hedaeh dattée fiyd repoesenést an optiaiak dbdile boad kyeydbyden dodted lines

unsubsti tut e e SUIRE L E8hcitle sia IS ATRRNASLRE AU ohd:Cu BhTS 1 T

4, wherein the conpoun ure accor ding or fmu
(G 11), R5R1@G@keNt; 0.12a ' ' <2b R6R <' 1(-N/
10 - each of Xand Y are independently selected from C or N, whereby at least one
of Xand Yis N;

- R' is independently selected from cycloalkyl; cycloalkenyl; cycloalkynyl; aryl;
heterocycle; arylalkyl; arylalkenyl; arylalkynyl; arylheteroalkyl; arylheteroalkenyl;
arylheteroalkynyl; heterocycle-alkyl; heterocycle-alkenyl; heterocycle-alkynyl;

15 heterocycle-heteroalkyl; heterocycle-heteroalkenyl or heterocycle-heteroalkynyl;
and wherein said cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocycle,
arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl, arylheteroalkenyl,

arylheteroalkynyl, heterocycle-alkyl, heterocycle-alkenyl, heterocycle-

alkynyl, heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or
20 heterocycle-heteroalkynyl can be unsubstituted or substituted with one or
more R';

- each of R* and R® is independently selected from hydrogen; cyano; alkyl;
alkenyl; alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl;
arylalkenyl; arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl;

25 heterocycle;  heterocycle-alkyl; heterocycle-alkenyl;  heterocycle-alkynyl,
heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;
or R*® and R? can be taken together to form vinyl or vinylalkyl;

and wherein said alkyl, alkenyl, alkynyl, aryl, heterocycle, arylalkyl,



R7 R\ RRa N.::..,x/:-...... R6 R2b < (--'" .% Ys -N/ R7(C11) 15wherein
each of X, Y, the dotted lines, Rl, Rka, R2b, R5, R6, and R7 are as in
clainms 1 wo02611/0767656. The conpound accor4di ng to cl ai ns Pcr@®p2o100h@oei n t he
conpound has a structure according to formula (E), which consist of
formulas (E-1), (E-I1), (E-I1l1l), or 20(E-1V), (E-111) wherein each of Ri1,
R2a, R2b, R3, R4, R5, 1-.6, Kand Fe are as in 1 to 4. 7. The conpounds
according to clainms 1 to 6 for use as a nedicine. 8. The conpounds
according to claim7, for use as a nedicine for the prevention or treatnent
of a viral infectirotelkenyhn anbmidlkyngl, Theawyteteoealdd, acc@rdheigroatkenylai m 8,

s scow o Sy IASERAPL! SRoLPEB ALk h¥ncld, Weriageel
for the preventi onlkynylt r edtetaracycts-heterpialksl, | nheterdcyeiehatesealkanyhal . or
heterocycle-heteroalkynyl can be unsubstituted or substituted with one or
5 more independently selected alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, hydroxyl, =0, halogen, -SH, =S,
trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or NH,;
- R® is independently selected from hydrogen; alkyl; alkenyl; alkynyl; heteroalkyl;
heteroalkenyl; heteroalkynyl; aryl; heterocycle; arylalkyl; arylalkenyl; arylalkynyl;
10 arylheteroalkyl; arylheteroalkenyl, arylheteroalkynyl, heterocycle-alkyl;
heterocycle-alkenyl; heterocycle-alkynyl; heterocycle-heteroalkyl, heterocycle-
heteroalkenyl, or heterocycle-heteroalkynyl;
wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, heterocycle, arylalkyl, arylalkenyl, arylalkynyl,
15 arylheteroalkyl, arylheteroalkenyl, arylheteroalkynyl, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more one or more independently
selected alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
20 hydroxyl, =0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -
C(O)OH or NHy;
- R* is independently selected from hydrogen; alkyl; alkenyl or alkynyl; wherein
said alkyl, alkenyl or alkynyl can be unsubstituted or substituted with one or more
independently selected alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
25  heteroalkynyl, hydroxyl, =O, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano,
nitro, -C(O)OH or NH,;
- R® is not present or is selected from hydrogen; alkyl; alkenyl; alkynyl;
heteroalkyl; heteroalkenyl; and heteroalkynyl;
wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, and
30 heteroalkynyl can be unsubstituted or substituted with one or more one or
more independently selected alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, hydroxyl, =0, halogen, -SH, =S,
trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or NH,;

- R® is selected from hydrogen; alkyl; alkenyl; alkynyl; heteroalkyl; heteroalkenyl;
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heteroalkynyl; aryl; heterocycle; arylalkyl; arylalkenyl; arylalkynyl; arylheteroalkyl;

arylheteroalkenyl; arylheteroalkynyl; heterocycle-alkyl; heterocycle-alkenyl;

heterocycle-alkynyl;  heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or

heterocycle-heteroalkynyl;
said

wherein alkyl,

aryl,
arylheteroalkenyl,

alkenyl, alkynyl, heteroalkyl, heteroalkenyl,

arylalkynyl,
heterocycle-alkyl,

heteroalkynyl, heterocycle, arylalkyl, arylalkenyl,

arylheteroalkyl, arylheteroalkynyl,

heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
be

unsubstituted or substituted with one or more independently selected

heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl  can

alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NHy;
- R" is selected from being not present; hydrogen; halogen; alkyl; alkenyl; alkynyl;
heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; heterocycle; arylalkyl; arylalkenyl;
arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle-

alkyl, heterocycle-alkenyl, heterocycle-alkynyl; heterocycle-heteroalkyl,

heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;
wherein  said alkyl,
aryl,

arylheteroalkenyl,

alkenyl, alkynyl, heteroalkyl, heteroalkenyl,

arylalkynyl,
heterocycle-alkyl,

heteroalkynyl, heterocycle, arylalkyl, arylalkenyl,

arylheteroalkyl, arylheteroalkynyl,

heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
be

unsubstituted or substituted with one or more independently selected

heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl  can
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
- each R"is independently selected from the group consisting of halogen; -OR’;
=0; -SR'; =S; -S(O)R™; -S(O)R"™; -S(O)NR™R"; trifluoromethyl; nitro; -
NR™R™; -NR"S(O),R'%; cyano; -C(O)OR'; -C(O)NR®RM; -C(O)R'; alkyl;
alkenyl; alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; heterocycle;
arylalkynyl;
heterocycle-alkyl;

arylalkyl; arylalkenyl; arylheteroalkyl; arylheteroalkenyl;

arylheteroalkynyl; heterocycle-alkenyl; heterocycle-alkynyl;

heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;



WO 2011/076765 144 PCT/EP2010/070306

10

15

20

25

30

and wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, heterocycle, arylalkyl, arylalkenyl, arylalkynyl,
arylheteroalkyl, arylheteroalkenyl, arylheteroalkynyl, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
- each R" is independently selected from hydrogen; alkyl; alkenyl; alkynyl;
heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl; arylalkynyl;
arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle; heterocycle-
alkyl, heterocycle-alkenyl, heterocycle-alkynyl; heterocycle-heteroalkyl;
heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl;
wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
- each R"™ is independently selected from hydrogen; hydroxyl; alkyl; alkenyl;
alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl;
arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle;
heterocycle-alkyl; heterocycle-alkenyl; heterocycle-alkynyl; heterocycle-
heteroalkyl; heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl,
wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be

unsubstituted or substituted with one or more independently selected
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alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;;
- each R™ and R is independently selected from hydrogen; alkyl; alkenyl;
alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl; arylalkenyl;
arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl; heterocycle;
heterocycle-alkyl;  heterocycle-alkenyl;  heterocycle-alkynyl;  heterocycle-
heteroalkyl; heterocycle-heteroalkenyl; and heterocycle-heteroalkynyl;
and wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, arylheteroalkyl,
arylheteroalkenyl, arylheteroalkynyl, heterocycle, heterocycle-alkyl,
heterocycle-alkenyl, heterocycle-alkynyl, heterocycle-heteroalkyl,
heterocycle-heteroalkenyl, and heterocycle-heteroalkynyl can be
unsubstituted or substituted with one or more independently selected
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, hydroxyl,
=0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -C(O)OH or
NH;
and wherein R™ and R™ can be taken together with the N to which they
are attached in order to form a (5-, 6-, or 7-membered) heterocycle which
can be unsubstituted or substituted with one or more independently
selected alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
hydroxyl, =0, halogen, -SH, =S, trifluoromethyl, -OCF3, cyano, nitro, -
C(O)OH or NHy;

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein R® is H.

3. The compound according to claim 1 or 2, wherein R' is selected from aryl or
heteroaryl, wherein said aryl or heteroaryl can be unsubstituted or substituted

with one or more R,

4. The compound according to claims 1 to 3, wherein one of R*® and R® is
hydrogen, and the other of R* and R? is selected from hydrogen; cyano; alkyl;

alkenyl; alkynyl; heteroalkyl; heteroalkenyl; heteroalkynyl; aryl; arylalkyl;
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arylalkenyl; arylalkynyl; arylheteroalkyl; arylheteroalkenyl; arylheteroalkynyl;
heterocycle;  heterocycle-alkyl; heterocycle-alkenyl;  heterocycle-alkynyl,
heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or heterocycle-heteroalkynyl;
or R*® and R? can be taken together to form vinyl or vinylalkyl;

5 and wherein said alkyl, alkenyl, alkynyl, aryl, heterocycle, arylalkyl,
arylalkenyl, arylalkynyl, arylheteroalkyl, arylheteroalkenyl,
arylheteroalkynyl, heterocycle-alkyl, heterocycle-alkenyl, heterocycle-
alkynyl, heterocycle-heteroalkyl, heterocycle-heteroalkenyl, or

heterocycle-heteroalkynyl can be unsubstituted or substituted;

10
5. The compound according to claims 1 to 4, wherein the compound has a
structure according to formula (C-I) or (C-Il),
1
RS R COOH
\N R2a
/' \F‘IX \ R2b
RO—
YN
/
R (C-)
1 3
RS R COOR
\N R2a
/' \F‘IX \ R2b
RO—
YN
/
R7
(C-I)
15  wherein each of X, Y, the dotted lines, R', R®, R®, R® R®% and R’ are as in

claims 1 to 4.

6. The compound according to claims 1 to 5, wherein the compound has a
structure according to formula (E), which consist of formulas (E-I), (E-Il), (E-1ll), or
20 (E-IV),
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R!" COOR3 R' COOR3
R2a Rza
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wherein each of R', R?, R®, R®, R*, R®, R®, and R”are as in 1 to 4.

7. The compounds according to claims 1 to 6 for use as a medicine.

8. The compounds according to claim 7, for use as a medicine for the prevention

or treatment of a viral infection in an animal.

9. The compounds according to claim 8, wherein said viral infection is an
infection with HIV.

10. The use of compounds according to claims 1 to 6 for the manufacture of a

medicament for the prevention or treatment of a viral infection in an animal.

11. The use according to claim 10, wherein the viral infection is an infection with
HIV.

12. A pharmaceutical composition comprising the compounds according to claims
1 to 6 as an active ingredient in admixture with at least a pharmaceutically
acceptable carrier.

13. The pharmaceutical composition according to claim 12, further comprising at

least one other compound with antiviral activity.
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14. A method of treatment or prevention of a viral infection in an animal or
mammal, comprising administering to the animal or mammal in need of such
treatment a therapeutically effective amount of a compound according to any of

the claims 1 to 6.



