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Act 132A 5,6, 7, 8-Tetrahydro-i m dazo[ 1l , 5-a] pyrazi ne
derivatives The present invention relates to novel
WG 208078391 et r ahydr o-i m dazo[ 1, 5- a] pyrazi ne der PUBIB20E#055245
of formula (1) and their use as pharnaceuticals. The
i nvention also concerns rel ated aspects including
processes for the preparation of the conpounds,
phar maceuti cal conpositions containing one or nore
compounds of fornula (1), and especially their use as
orexi n receptor antagonists. Orexins (orexin A or OX-A
AC;@ioreXi n B or OX-B) are novel neuropeptides found in
by two research groups, orexin Ais a 33 am no
acid peptide and orexin Bis a 28 am no acid peptide
( Sakurai B,6,2/8-Hdtrahy@ed-imidb26[,5-Ppyrdznde &Wativesexi ns
are produced in discrete neurons of the |ateral

Th(?y Pés{gg{r SW%@J%CI %‘I%%Zt ?oef:g ;%’bmi$ tgtrgr?})ggc}-ﬁrﬂqazoﬂ,5-a]pyrazine

derivabeqﬁt ofrfo(rﬁ)){a)(l)laldstbblewtse\a@ ﬁharm@)eumalanﬁlet Ingemtiopxalse 2oncerns

rel%ggagﬁe%ﬁs |¢19§d|)n c%@?@sbllofthtegqrgbé}?tl %ﬁhég rWEn no%sPhaornmaceutical

exi ns und te foo sunpti
compositans coutgést mnegoran@h;cgmborgd&:dlfonnmlaa(li @nd ehpagally their use as

meQﬁH%&%ﬁ&wﬁﬁ Qﬁgtors in the central feedback

smt regul ates feedi ng behavi our (Sakurai T.
et al., Cell, 1998, 92, 573-585). On the other hand,
Orgxinsweexii Aor EP%6éransdorekiatB or OXithisare eguelatesirenestides fofind in 1998

by Rk ?é%egr[?:ﬂ %@ﬁ eg@ﬁﬁ |§’Qeﬁ &glneogc?dléépﬁadlayanﬂ%gim B is a 28 amino

erapeutl es to narcol epsy as wel
acifl pepiine @akndi bt bleal., Hlelef98, 981 oET-83%) CREmwIs| dre Rroduced in discrete

net?rbns oﬁﬁgllatﬁrjapﬁaj r%%mlfé%rod'éﬁd )(o the% @&n-&%ﬁﬁ@& Qéc%gﬁfrg (OX4 and

ound 1 nt an aln and may have n
OXp rrptenters).ohke iorexpat hecerjpe$OXs lI%n%ﬁAWtWE dav teA, and the orexin-2

recbbio?é@f(:j |§Cabgﬁi<é % BRAY0R A% LVQWaQ%)@%UlO%xM@bQJ‘]‘ound to stimulate

S are kKnown naving a potentla t o ant agoni se
f00é|oph@trm|@p@on fate aliggestingia @hym)tgglcaj rolp derithesscrgptides aaimnediators in

heg gllirﬁ t} é%n@%ﬂ’/&?ﬁ%@%&%%@%ﬁg?@ %k%“ﬁ et al., Cell,

tetr olrsoqul no erivatl ves
1998, 9er 57&@8@)n0n é@e@h@rrh%ndt égf@maﬁoyb%wnd &at eeexéls regulate states of

<o SAAGERERECE oA KB Lot O3B RO ey o
welt ag Bsomniazandaionisiaep digasdgrn dWernelb .M &1 Celk 5999, 98, 437-451).

Orexin receptors are found in the mammalian brain and may have numerous implications

in pathologies as known from the literature.

Up to now, some low molecular weight compounds are known having a potential to
antagonise either specifically OX; or OX,, or both receptors at the same time. In
WO01/85693, Banyu Pharmaceuticals claimed N-acyltetrahydroisoquinoline derivatives.
Other orexin receptor antagonists such as novel benzazepine derivatives are disclosed in
WO002/051838. Pyrazolo-tetrahydropyridine derivatives as orexin receptor antagonists are
known from WO07/122591.

Furthermore, the use of solution-phase chemistry for the lead optimization of 1,2,3,4-
tetrahydroisoquinoline derivatives as potential orexin receptor antagonists has been
reported (Chimia, 2003, 57, 270-275).
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Furthernore, the use of sol ution-phase chem stry for
the lead optim zation of 1, 2,3, 4-

WO 2a08arszelr oi soqui nol i ne derivatives as potenti BCT/B2061/055245
receptor antagoni sts has been reported (Chima, 2003,
57, 270-275).The present invention provi des novel
substituted 5,6,7,8-tetrahydro-im dazo[1 , 5-a] pyrazi ne
derivatives, which are non-peptide antagonists of
human orexin OX1 and/or OX2 keceptors. These conpounds
are in particular of potential use in the treatnent of
e.g. eating disorders, drinking disorders, sleep
di sorders, or cognitive dysfunctions in psychiatric
and neurol ogi c disorders. Various enbodi nents of the

Thé Phé%@ﬁt' IVENAbE pRIVRREE MO0l diBsRaleti e 6,7 BlteatyidFSimidsRRL b-alpyrazine
the invention relates to

derﬁ’ agves, $ihicBrara APRrPERYAR IMM3ANISIS T YHATIFHB QterangliariQisgeceptors.

Théa‘e E@mayurws( hie iF@arelRr (df)po@smraeluaexnr PRI eegiient Gfi%e.g. eating
Rl represents a phenyl group, which

rou
d'SPWS@pQHH‘@W P?OFﬁ?ﬁfb S'eeald'sor s ¢rj CogNive |dV%ft'g?} Owgé‘r By¢hiatric and
nelhb@g@uﬁgﬂr(ﬂéryent s are independently selected fromthe

group consisting of (Cl-4)alkyl, (G -4)alkoxy,

hal oge cyano triflyoromethox nd trifluoronethyl;
Ve ReUES of b et aRprorae PRty | hal ogon
cyano, hydroxynethyl, trifluoronethyl, C( O) NR5R6 or

i) Aym’som'sp@(yl of B ﬁr&@h&@r&ﬁbl&te(sao -546,a,|8|¢9m3hydﬁi-lﬂr)wam1,5-a]pyrazine
q b %gg R4 rﬁfresents RS represents hydrogen or R6
ervaliyeEd ferd ogen or | n another enbodinent of the
i nventi on, conpounds of formula (I) and (I1; see
bel ow) al so enconpass gure enantionmers, m xtures of
enantioners, pure diasfer somers, m xturesof
di ast er eoi soners, aﬁ}\ egTb BY i ¢ racemat es,
m xt ures of dlastere0| ' <~ﬁnﬁ es,
pharmaceutically acce ltsand solvatlon
conpl exes thereof. |n prefereeth enbodi mrent of the
i nvention, conpounds of &or (1) and (I1) also
enconpass

Formula (1)

wherein

X represents CH; or O;

R' represents a phenyl group, which group is independently mono-, di-, or tri-substituted
wherein the substituents are independently selected from the group consisting of
(Ci.a)alkyl, (Cq4)alkoxy, halogen, cyano, trifluoromethoxy and trifluoromethyl;

R? represents (Cis)alkyl, (Ci4)alkoxy, (C..)alkenyl, halogen, cyano, hydroxymethyl,
trifluoromethyl, C(O)NR’R® or cyclopropyl;

R® represents (Cy4)alkyl, (C1.4)alkoxy-methyl or halogen;

R* represents (Cy)alkyl;

R® represents hydrogen or (C14)alkyl;

R® represents hydrogen or (C14)alkyl.

In another embodiment of the invention, compounds of formula (I) and (Il; see below) also

encompass pure enantiomers, mixtures of enantiomers, pure diasterecisomers, mixtures
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pharmaceutically acceptable salts thereof. As
above-nenti oned, the present invention enconpasses
wWa@k®s/nabvati on conpl exes of conpounds of for NRCHIE20)7/055245
and (11). The solvation can be effected in the course
of the manufacturing process or can take place
separately, e.g. as a consequence of hygroscopic
properties of an initially anhydrous conpound of
formula (1) and (I1). In thegpresent description the
term "hal ogen" neans fluorine, chlorine, brom ne or
i odi ne. For the substituent Rl, the term "hal ogen"
nmeans fluorine, chlorine, or brom ne, and preferably
fluorine or chlorine. More preferred the term

of " fiadte@VRomERANHiddiarebisBrerid-OFackhatedy D&liktlike8Ntof Raliastdioisomeric
term "hal ogen" neans fluorine, chlorine, brom ne or

raceBgiase, Phaviapr Wiraascgeriae sills. apdr selkrliogusempieyeht thereof. In

pref¥redt dHbddRrhBnt’ dTah® BRBNtIONE 8BrH pdUrd_Idf Atmue{l PAADEL) also encompass
br om ne or i odi ne, and preferably chlorine. The term

phaymareutisally acceptablesalts ditreqfeans a strai ght-chain or

branched-chain al kyl group with 1 to 4 carbon atons.
As @b@ﬂ@n@h@fﬁe@ﬁﬁ@ﬁﬁeﬁn@ imhbon enediyissep raiey kolvation complexes of

0 o utyl, sec-butyl or te/t-but
corphaMIarah orga-biaria | - The Setaloreempt ofecisch ingr epse of the
ma%@ﬁ?ﬂh@?pr@b@wh&én aEk:b abl&od - seBQrfatsftlﬁee':‘glubééléu@ﬂisequence of
e er neans re er r
Y GBRPPI TR e B P A ALY B oo apeia ThanehS

nmet hyl . For the substituent R2, the term " (Cl-4)alkyl"
In te presept ddseriptiainyth éredrimy*halogerétrigdns flaoring, lealosind Hrommertr iodine.
R3, the tern1"(C1 4) al kyl " means preferably nethyl,

I I i SO referr d.the term.
rort I sunfRD . 4 T RgHen G, ST FARp e e Bgine, anc
prefdrably @uonne( dCichlofing alérgl preferradh theete iy Fhafagent heans fluorine.
substituent R4, the tern1"(Ci -4)a|ky|" nmeans

For?%%%ﬁﬁ%@be{nt 'I?i?,tlﬁéltemf% hﬁ” r%rggnc’st fIL{chlfJﬁ rﬁk?rlne El%nli &8 iodine, and

ans pre P&F &b
prefarblly ichlogmg. R6, the term " (Cl-4) al kyI " means
preferably nmethyl. The term"(C2-4)al kenyl", alone or

ForJ tﬂe%ﬂﬁaé tt'R@nth aﬁ)lgﬁﬁ’rmagﬁ%ﬂ@h?bn%%rme bromine or |od|ne and

a| n a kenyl oup wt carbon ato
prefarablg chlbfige.vi nyl and aI lyl.

The term “(Cq4)alkyl”, alone or in combination, means a straight-chain or branched-chain
alkyl group with 1 to 4 carbon atoms. Examples of (Ci4)alkyl groups are methyl, ethyl,
propyl, isopropyl, n-butyl, isobutyl, sec.-butyl or fert.-butyl; the term “(C.;)alkyl” means a
methyl or ethyl group. Preferred are methyl and ethyl.

For the substituent R', the term “(Cq4)alkyl’” means preferably methyl or ethyl. More

preferred the term “(C44)alkyl” means methyl.
For the substituent R?, the term “(Cy)alkyl” means preferably methyl or ethyl.

For the substituent R?, the term “(Cy4)alkyl” means preferably methyl, ethyl, n-propyl or
isopropyl. More preferred the term “(Ci.4)alkyl” means methyl or ethyl. Most preferred the

term “(Cq4)alkyl” means ethyl.
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The term " (G -4)al koxy", alone or in conbination,
means a group of the formula (G -4)alkyl-O in which
wo b@soaem " (G -4 )al kyl" has the previously gP@EIB2007/055245
signi ficance, such as nethoxy, ethoxy, n-propoxy,
I sopropoxy, n-butoxy, isobutoxy, sec.-butoxy or
te/t-butoxy. Preferred are nethoxy and et hoxy. For the
substituent R1L, the term"(C -4)al koxy" neans
preferably nethoxy. For the gubstituent R2, the term
"(CG -4)al koxy" neans preferably nmethoxy. The term
"(G -4)al koxy-nethyl", alone or in conbination, neans
a group of the fornmula (C -4)al koxy-CH 2- in which
the term"”(C -4)al koxy" has the previously given

ForSth8 BUbS M &?, ti‘?@téi‘?ha(m | Saliky® MBApryRddyhethr t he
substituent R1, the term phenyl group is preferably

depe r trisubstitut wherein

Foi i SCERLEEN Borbe Care Criditpd meas O GAtLET e T orm t he
group consisting of (G -4 )BIkOXy, hal ogen, cyano,

Fort thie SLibsaitueme RA.aKy teumd (C £ )dikwanedrst grgferabixasiplyes ar e
trifluoronethyl phenyl (e.qg. 4- trifluoronethyl phenyl ,
3-trifluor uor onet hox

g 2ért R pRERYo il RO, bombhglisr HiE: § HeRbF og branched-

chdln alkboyl gpn@n/ylth, 2 B4 tdrbowaphenpiefanbly 4inghdrar @lyphenyl ) |
nethyl phenyl (e.g. 2- nethyl phenyl , 3- nethyl-phenyl,

Th% t%rb h)d: Qﬁl (E)yl )(a Cn)éang g gnrﬁélpét?crrg mg%ﬁ%/aan gr lﬁ]pen(%l ?h’e formula
(C12)atkeytHOmirt vhich plhmatwlm (G- 448|K}j| hmsmnb méwo‘l;sllw given significance, such as
5 505 5 GfosBe R TRAL RO RRR M-yt o ottty
Préierfédmemnethoxyairidcetlyowhenyl ).

fluoro-trifluoronethyl-phenyl (e.g.

Forstpfa lsHQé't@Je%t R 'tﬁé Ha(?r[naﬁé :jylkci'qxghr%gwws pr%’ferably methoxy.

trifluorome
4-f| uoro- 3- trlfluoronethyl phenyl), di chl or o- phenyl
For(the gubstitupnt &.dhé taro- (Eredalkoxy” diedhsipieterpibie methqke. g.
3, 4-di fluoro-phenyl), fluoro-nethyl-phenyl (e.g. 3-

Thé |té’r9{ G{Cﬁ'u)gﬁ’(t)@(heﬁhyﬁnyo%e &hhq,ro%t}g)ﬁdtlf)h U@%Q%%hgrlouﬂfb?%(é formula

tri UOf onet h
(C1di)q1kqggg51(_‘d-12n§1t\mlylph Breetagm | (@94@Ikoxy has the previously given significance. An

exé”née% %{et‘ﬁ@ﬁﬁné‘th\'ﬂm hyl - phenyl,

uoro- 3-net hyl phenyl ), difl uoro-net hoxy-phenyl

(e.g. 3,5-difluoro-4-nmethoxy-phenyl, 2,5-difluoro-4-
Forige ﬁé?%ﬁmﬂﬁ'fé ﬁi/al te tQrn¥ PheswbIreHP 9 RIB WPD?JW@HW MOBO di-, or tri-

sut%tlﬁ’.ftéii \fvhé‘rgrnol‘hé shibdtfhdHes thaéldenﬁgﬁﬂbféelected from the group consisting
| uoro-4-trifluoromethyl-p

of &wmwww&w halegen, cyano, éﬂfﬂtrqr?ma%%v R Hifiorogiethyb_Examples
aret r&ﬁfiu@%@etn@gh ghg &l Cmtr‘ﬁ’ﬁfér&ihéthyl%h@nfhe@ﬂrlfllﬁ@ro&ethyl phenyl),
trlﬂfj‘rorome?hrogy%hgnﬁ ! Ee glgj or40tr|P uorome?h'oxy -phe enCyII)a ch¥oro -phenyl (e.g. 2-chloro-
phenyl, 3-chloro-phenyl and 4-chloro-phenyl), methyl-phenyl (e.g. 2-methyl-phenyl, 3-
methyl-phenyl, 4-methyl-phenyl), cyano-phenyl (e.g. 4-cyano-phenyl), dimethyl-phenyl
(e.g. 2,3-dimethyl-phenyl, 2.4-dimethyl-phenyl, 3,4-dimethyl-phenyl), dimethoxy-phenyl
(e.g. 2,5-dimethoxy-phenyl, 2,4-dimethoxy-phenyl), fluoro-methoxy-phenyl (e.g. 3-fluoro-4-
methoxy-phenyl), fluoro-trifluoromethyl-phenyl (e.g. 3-fluoro-4-trifluoromethyl-phenyl, 2-
fluoro-4-trifluoromethyl-phenyl, 4-fluoro-3-trifluoromethyl-phenyl), dichloro-phenyl (e.g. 2,4-
dichloro-phenyl), difluoro-phenyl (e.g. 3,4-difluoro-phenyl), fluoro-methyl-phenyl (e.g. 3-
fluoro-4-methyl-phenyl), chloro-trifluoromethyl-phenyl (e.g. 3-chloro-4-trifluoromethyl-
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exanpl es are trifluoronethyl-phenyl (e.g
4-trifluoronethyl-phenyl), chloro- phenyl (e 2-
wektosnozs2phenyl , 3-chl or o- phenyl and 4-chl oro- ph@rrmzpm/ossms
met hyl - phenyl (e.g. 2-nethyl-phenyl, 3-nethyl-phenyl,
4- et hyl - phenyl ), di net hyl - phenyl (e.g.
2, 3-di net hyl - phenyl, 2, 4- di nethyl -phenyl,
3, 4-di et hyl - phenyl ), di met hoxy-phenyl (e.qg.
2, 5-di net hoxy- phenyl, 2, 4- digmet hoxy-phenyl),
fluoro-nethoxy-phenyl (e.q.
3-fl uoro-4-net hoxy- phenyl ), dichlorophenyl (e.gqg.
2, 4-di chl oro- phenyl ), difl uoro-phenyl (e.g.
3, 4-di fl uoro-phenyl), fluoro-nethylphenyl (e.g.
phemyf)l wru@rcflme’ﬂiyhyﬂmer@hqaagl )3,5- Giﬂﬁbr‘éﬂf Rret§-pdmyRh2aMifluoro-3-methyl-

-di f| uor o- 4- net hyl pheny

phéqyuor glﬂpq)rpfmﬂaﬁ;)@/n@}efw| mny’q 5- (jglugro -4-methoxy-phenyl, 2,5-difluoro-4-

me&ro&%%ﬁé@l)drd’iﬂubfd Mlﬂﬂ&ﬁﬁkhw l@é’iﬁ/ﬂYé @ @Bdﬂlfluoro 4-trifluoromethyl-phenyl,
di.fluorotrifl uorone

2.5gimioge-fritiosemetpyly RWGU%P oH&'{UHSﬂ DWWP)Q ?.8-24ABiqsgwhenyl. 3.4.5-

tnﬂa@r#@qmeﬁﬁmtawmﬂoecﬁflwr@Fhém (&I areRtdayB; aomurwb pﬁ@n;ﬂ) Especially
4-trifluoroneth tr |quoronethI

exgnples ey Hﬂg@q@&g&yﬁg@?ﬂm}( (? 8- étrlﬂuoromethyl phenylp chIoro )phenyl (e.g. 2-

chléroltngeH/IUgf(ﬂml?é BRI @H@ﬂyéfﬂoro%b@flp'r‘rﬁgﬂ%ﬂéﬂheﬁ)r (Qﬁ QTTethyI phenyl,
chl ar o- phen en
DRy 1-riet i Dhatily BGOSR die et -y Phenyl 24-

dln{eﬂaﬁphan}iﬁ Siklf@ﬁﬁétﬁill areany,| dlmat%x%mWXész%fwhethoxy phenyl, 2,4-

AR b JUBRATS P PG ot RN GRopeRtgny).  dichioro-

phé?rrylC kéJQr%M‘ljg(frﬂB?blbﬂéb(ylphﬁmMH-phen | (e.g. 3,4-difluoro-phenyl), fluoro-methyl-
ro-trifluorone

pheg\_w &8y d=f4oror4-metiy Bﬁ%}yﬂy pﬁ%ggqrsr)p%ybphenyl (e.g. 3,5-difluoro-4-methyl-

phér{yl)ofl@oré tgﬂUOfrérHi@thy’If&ﬁaH}’" (e@e.‘ﬁﬂuoro 4- trlﬂuoromethyl phenyl) and difluoro-
trifluqro or o-

tnflEJ%rO@etr;_yI Qherafl é?rgm?’ols %ﬂ@{éﬁ)tnﬂt&?rgmgt@yborw%ﬁy ?réotagr embodiment

exa?mﬂeéjl éﬂeUQFlﬂlrdﬁdS}ﬁé‘Ml/l)phefn_l/IUq&@- ”&ItMm&ﬁﬁHMLph@ﬂylg 3%1fluoromethyl-
| uor 0- 4- neth heng(%% chloro-trjfluoroneth
r

phe(ryl)g trlf@og}m%p rte,ny 6ﬁgpﬁmrm{gwghenyl) ci¥|oro phen}/ll (e.g. 3-

chIQﬂoféHéﬂ?I uﬂ?%?%dhgo@?lﬁ(@)d 4t@eMyl-phenyl), cyano-phenyl (e.g. 4-cyano-phenyl),

aingg Bheoroo 3 HEeRT BRI, 2 rdei-R SN HERGY-Pheny),
dinfe@hdky-phehyld(d. %; UQrndifiretRIxP@x¥n P) eMidro- n?etﬁm}lﬁh'ehﬂf @e.§- 3-fluoro-4-

meg%;%ﬁ% )8)0 Oﬁg rp‘lﬂ%c:);cl UOWEB%T%JI u%{eg% luoro- 4 rlfluo%me{hyl 8henyl 2-

fIuc?oﬂftﬁflﬁdr@mémyﬂpﬁdng Mﬁ@bWﬁfbﬁlbrdﬁrﬁtﬁﬁWJpﬁenﬂ) dichloro- phenyl (e.g. 2,4-
ri uor eny

rifluor
dlcplpfqpr@%yg Hﬁlé‘ﬂ%’rﬁh ”&In@ %h%ér%f Ure- Pﬂ%ﬂg E'H%rrﬁvr‘et(‘é' @henyl (e.g. 3-
qu&thh@th?l phedylli fbm@rthrlﬂlﬂﬁWbt}lyl JH%ﬁyIt e(d'@ c1‘3-@)1IUF@’ﬁJR@rlfIuoromethyl-

ans for exa

ha Do fiTBf- B BYRBRITL THS. ChoRLOPERaTa P Yhr A giiuoresy-methy-

phe’mq pblﬂﬂmﬂ‘rﬁéthb%HehyaC@QEt ®$-ﬂlflaéﬂot4infehﬁfx§f—@ﬁeﬂ')he 2 grdfuoro-4-
maceut | cal | %Hacc le salts"

to
memy-tpaﬁnyvl) d'fWSFQJ verogiethyt- ai&qﬂy& (&8 %1,5 dlfluoro 4- trlfluoromethyl phenyl,
2,5-difluoro-4-trifluoromethyl-phenyl), ftrifluoro-phenyl (e.g. 2,3,5-trifluoro-phenyl, 3,4,5-

trifluoro-phenyl), and chloro-difluoro-phenyl (e.g. 4-chloro-3,5-difluoro-phenyl).

The term “C(O)NR°R®* means for example C(O)N(CHz),.
Also part of the invention are compounds of the formula (1) and/or (la) and

pharmaceutically acceptable salts thereof.



and/ or base addition salts. Reference can be made to
"Salt selection for basic drugs", Int. J. Pharm

W@ 1380782983, 201-217. The conpounds of gener al PEDIBRO755245
(1) and (I'l1) may contain two or nore stereogenic or
asymmetric centers, such as two or nore asymetric
carbon atons. Substituents at a double bond or a ring
may be present in cis- or trans-formunless indicated
ot herwi se. The conpounds of formula (1) and (11) may
thus be present as m xtures of stereoisonmers or
preferably as pure stereoi soners. M xtures of
stereoi somers nay be separated in a nmanner known to a
person skilled in the art. ii) A further enbodi nent of

Thé Remi "BHSMdcetidaRY atesptdtle 5&@9&@@&0%#@(@%& i or organic acid
accordi ng to enbodinent i),

whe
and/grhasseatitiopyalts (Referspes Fai Qe@aﬂ?@.t@u%'f ?%Jﬁctlog fpipgsiqdrugs”, Int.

J. fé@rm_Snge) B6R12217.(R) -8]; or, in case X represents O
the absolute conflguratlon is [(R-Z (S)-S] or [(R-2

A further e nment of .the invention .
Thg gpapadidsoo st faendt (4 &nnﬁﬂﬂkntaw)coamm 95 "ase stereogenic or
5 as;?ﬂ’ﬁ@tﬁlb r@(ﬂfelrst ,)sueh dd jwonbi ﬁi@r@@@yrfl(ﬂnémcc@mﬂuatﬂm@fswstituents at a
r ), rein, in case represents , the
do%g%gﬁrﬂf?%r %B%ﬁ F@M gtqrgmant in (ﬁ F%r tr@ns?(g' TSS |B$(;a|2tpﬂ o?mlse. The
confpdLaE & gdrintuldd(1) bhe (RPmal ubhes BODréd@ut at indiRtutes Of( Spredisomers or
gR-S]: Formula (lI1). i Afuther enbodi nent of the
Pré; ‘?{%@}ﬁﬁsoﬁurreefs{&(eé’gsqr%?r%o WREsOT ot teresISmes (1 (1 be' separated in a
mafR&ndini o bPerstyr skiMed @f therodi ments i) to iii),
wherei nR1 represents a phenyl group, which is

10 i) A REEBEBEEPbRT B e dnariitn Siatkh s SORB U o {1 Bocording to

empodithent a)swhéremy af cadel - )raplegbnts (CH» 4Ma kebsylute configuration is

[(Rpgjpgg)ggln?rg[fl%%u %)gﬁérgy?ﬁ( %ﬂ%ﬁ dtgh}efslgéjtgkgr%t? h%lséluéz configuration is
[(R$-21; {3800 [(R)-2Y (R)-8Ind R3 represents (Cl-4)al kyl or
hal ogen v) A further enbodi nent of the i nvention

i) Bt SR Al 1 SR e e pamRoR o ks L ¥epording to
15  empbdimght g)r oufii) witicrclare salsondemppoutest bfy formota- (Il)diwheren, in case X
represen?su(?ﬁt Itﬁeuébes%lu\{\ggcr)n%fgﬂration is [(R)-2’; (S)-8]; or, in case X represents O, the

absolute configuration is [(R)-2’; (R)-8]:

(R)

R3
2N/ Nﬁ o) \
=8 N._2 R
7 N7
2 H
X = CHa: (S) >|<1
X=0 :(R) R
Formula (II).

20 iv) A further embodiment of the invention relates to compounds of formula (I) according to

any one of embodiments i) to iii), wherein
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the substituents are independently selected fromthe
group consisting of (G -4)al kyl, hal ogen and

wao eooBlozgaeoet hyl . vi) A further enbodi nent of PBEEIB2007/055245
invention relates to conpounds of formula (1)
according to any one of enbodinents i) to iv), wherein
R1 represents a phenyl group, which is independently
di-, or tri-substituted wherein the substituents are
I ndependent |y sel ected from tthe group consisting of
met hyl, met hoxy, fluorine, chlorine and
trifluoronmethyl. vii) A further enbodi nent of the
invention relates to conpounds of formula (1)
according to any one of enbodinents i) to vi), wherein

R’ Fébrés%ﬂfse§ BRéry| gradPeRNich & indébendBhthhmbgo-i Bidependensttited wherein
di-, or tri-substituted wherein the substituents are

thej hgisdivgaist | 9res elndeperylenib mselgstedr ofipmcolhgi sIPwy ensisting  of
(CATRAKY(C I)blld@)fy‘ ﬁﬁlogé'rd tifffof dréth &yRArTMtifludfombthyA f urt her

,enbodi nent o the invention relates to conpounds of
R F%Wﬁﬂ”é? (Ery)alexnialasgnt yaangr bieosmelibdiiment s i) to

R® Wpresentteos, RIkRRortRgeaent s ( CL- 4) al koxy, hal ogen,
cyano or trifluoronethyl. ix) A further enbodi ment of

e i nvention re es t conpounds of fo

v) é\?‘&g}e&eﬂﬁm{j@‘%‘ﬁ? @‘ﬁé”\éﬁ” 'afh ﬁeﬁé%P%mPﬁ?“'}‘%r%uf?m}%g(') according to
anW@ﬂdﬂnmum@ﬂmwmwmé.hoxy, chlori ne, Cyano or

Jtriflu @ further enb di nrent of the

T%R/%%‘?Pf nﬁ %s@gptw e RoBoERANdERUY gPRQyH di-(Qntri-substituted wherein
theaC&@stiuagtst Oa@nylnﬂ?@ermfetnﬁwb%élemﬁlﬂt Sfroth tt@el Xgroup c_o)n&iung of

r |n ent s oxy, chlorine or cyano. Xi

(C$@ﬁ9ﬁéﬁ BFﬁEWP“%? ¥le |¥vent|on relatesyto

conmpounds of formula (1) according to any one of

vi) Arfbaiekrremicglirhgntiod the) invartien eelateR2o Icompeseist & fediuld (IN&ccording to
rﬁsnt of the invention relates to

th
a”%%%%%d%ﬂ%“%?g%%%ggpg‘f‘?aﬁccordlng to any one of
R' egfroshnt®at ghenyl oup) \)VthWh&rr&ie@eﬁ&ﬂtl?pf-&@&lﬁrﬁ-%ulmtltuted wherein the
oSN e SR T B TR, maors

fluorine, chlorine and trifluoromethyl.

vii) A further embodiment of the invention relates to compounds of formula (1) according to
any one of embodiments i) to vi), wherein

R' represents a phenyl group, which is independently di-, or tri-substituted wherein the
substituents are independently selected from the group consisting of methyl, fluorine and

trifluoromethyl.

viii) A further embodiment of the invention relates to compounds of formula (I) according to
any one of embodiments i) to vi), wherein

R? represents (Cq)alkoxy, halogen, cyano or trifluoromethyl.

ix) A further embodiment of the invention relates to compounds of formula (I) according to
any one of embodiments i) to viii), wherein

R? represents methoxy, chlorine, cyano or trifluoromethyl.

x) A further embodiment of the invention relates to compounds of formula (I) according to

any one of embodiments i) to ix), wherein
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any one of enbodinents i) to xii), wherein R3
represents nethyl, ethyl, n-propyl, isopropyl or

w@hiosniaer xiv) A further enbodi nent of the i nNRENTB2007/055245
relates to conpounds of fornmula (I) according to any
one of enbodinments i) to xiii), wherein R3 represents
met hyl or ethyl. xv) A further enbodi nent of the
invention relates to conpounds of formula (1)
according to any one of enbodinents i) to xiv),
wherein R3 represents ethyl. xvi) A further enbodi nent
of the invention relates to conpounds of fornmula (I)
according to any one of enbodinments i) to xv), wherein
R4 represents nethyl. xvii) A further enbodi nent of

R? tdpPedenianbiheRy, lchloAh&@sr &yaneonpounds of formula (1)
according to any one of enbodinents i) to xvi),

in R5 hyd hyl : d
) P DR SEE BreTiEn Rap s o epTposd faRia () according t
anyeoieh aretidiraénts Neo k) wetdiPR? Feréde@®s dHiorepounds of
formula (I) according to any one of enbodinents i) to

XV wherein X represents Lo Xix) A further .
i Syt rREo S Op i SRR eleli sp S peliuts iidtifida g according to
anyf oigdfl eant{dd)merts el kingvhieveiany one of enbodi ments i) to
XVii), erejn X represents O xx) |n another
R’ Eer%%%ﬁ” \A({(l]:tM)@P(y't(ﬂé‘aﬁ%\‘?@nti on conpounds of formula (1)
according to enbodinent i) are selected fromthe group
xiii cA Igthet emgodifrient of the invention relates to compounds of formula (1) according to
R -2 -{1-chlqra-3-ethyl-(S)-8-[2-(4-trifluoronethyl-p
amb gl Sy e s 00y GRS i darol 1
R® répredepiar mathil; @thyl, h-pragyd, iedpngdyl 8t chpdrizey | - acet ami de;
(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(3,5-difluoro-4-trif
. r | - - ] - - dj - -/ i .
wav) BSURT bR RORTN he hBHId e o lin i o g 7 Becbraing o
any( e & enfldodirhérds 04 )i}, 8heeif 2, 4- di f | uor o- 3- net hyl - pheny
L) -ethyl]-3-et -5, 6-di hydro- 8H m dazo[ 1
R° ,r%)-r%ﬁeggsr%ﬂ%tlﬁﬁﬁof%'{ﬁl'- L/ - met hyl - 2' - phenyl - acet am de;
(R -2"-{1-chloro-(S)-8-[2-(3,5-difluoro-4-nethyl - pheny
xv)|A fugthhy ¢hb&dimehiydf-the BvdntopcetedHiordodwroids of formula (I) according to

any one of embodiments i) to xiv), wherein

R® represents ethyl.

xvi) A further embodiment of the invention relates to compounds of formula (I) according to

any one of embodiments i) to xv), wherein R* represents methyl.

xvii) A further embodiment of the invention relates to compounds of formula (I) according
to any one of embodiments i) to xvi), wherein
R® represents hydrogen or methyl; and

R® represents hydrogen or methyl.

xviii) A further embodiment of the invention relates to compounds of formula (1) according

to any one of embodiments i) to xvii), wherein X represents CH,.

xix) A further embodiment of the invention relates to compounds of formula (I) according to

any one of embodiments i) to xvii), wherein X represents O.



10

15

20

25

30

1 ,5-a]pyrazin-7-yl}- L/-nmethyl-2'-phenyl-acetam de;
(R -2"-{1-chloro-(R)-8-[2-(3,5-difluoro-4-net hyl - pheny
WO 2008078201 - 3- et hyl - 5, 6-di hydro-8Hi mi dazo[ 1  PCT/IB2007/055245

, b-a]pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;
(R-2"-{1-chloro-3-ethyl-(S)-8-[2-(3-fluoro-4-trifluor
onet hyl - phenyl ) -et hyl ] -5, 6-di hydro-8H m dazo[ 1

, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;
(R-2'-{1-chloro-8-[2-(3, 4-digmet hyl - phenyl ) -ethyl]-3-e
t hyl -5, 6-di hydro-8H-i m dazo[1 ,5- a]pyrazin-7-yl}-

L/ - met hyl - 2' - phenyl - acet am de;

(R -2"-{1-chloro-3-ethyl-(R)-8-[2-(3-fluoro-4-trifluor
onet hyl - phenyl ) - et hyl ] -5, 6-di hydr o- 8H m dazo[ 1

xx): frr ahBMEAZhbodmydnt - oth’hefTﬁW@MancorﬁF&mdls S &Irmiad@) according to
1-chl oro-3-eth uor o- 4- net hyl - pheny

emE’?d'@Pﬁﬁ/B ]aresseéecé%m 6“%9#0}1%108%52%{‘9 of'5.
(R)ad -I?Y-E:ﬁléfdls thyl-{s)- 8L[/2 ﬂﬂﬁlﬂlhdrorﬂethﬂt}ﬂiéﬁglj 8691 -36- d.ﬂydro 8H-

chloro eth R) -8 fluoro-4-nethyl-p
i) 5 AR T kY oA e
(R) ﬂw}:ﬁw@@emﬂcsolam (B/5 mmm taﬂud@aaathk(r SRl BUtH8-5,6-dihydro-

chl'ora uoro-4-trifl uor
8H6’H§j@ﬁ9{l1 {%ﬂ@Yfﬁ‘F'j‘ 7e¥'h9’r']‘et§y'e? @hﬁ’ﬂ/ﬂ'@@etgllﬁ'(?ﬁ dazo[ 1
(R)- éimbmw@(e)r& [B=(¥ |4}d|f|ddromﬁétwl éﬂnenml@!hfy/l] 3248} 308-6ifydro-8 H-
) j | or g- ¥ [2-(2-fluoro-4-trifluor
'm'é?@l[h%a WVWJéY ﬁ&ﬂtr]y 5, @‘ecﬂ‘iyh%ﬁt%mgﬁ - imdazo[ 1
(R)- zambﬁnzsr@(zs)% [2- (S |5}d|ﬂddroﬂ&ﬁémyl pﬁ]enﬂyl@lhﬁl] Saéiﬁjl%ra difydro- 8H—
1-chlo [ 2- g -di fluoro enyl ) - et hyl Y
'm'é?ﬁﬂ“ ga yaﬁmary& '\émelthﬁ aa&rtﬂnil aag] a'ﬁ'}jﬁyr azin-7-yl}-

R)LZ’{ 1ehIByd-(R3-8-[2h8 ey diifl s 6 4B SI- ph thyl]-3-ethyl-5,6-dihydro-8H-
(R) A TR SRR HAMb S phonyiothy] 3 oty 6,6-dinydro-8

S
T L WO R A e AR
(R)- ﬂw}:ﬁw@@emﬂcsolam (Blfmwmmfmzrmmehemﬁémﬂ] g@d.hydro 8H-
é 2 1 chl'o y§”§ di f | uor o- 4- net hyl - pheny
imig§Zogt. ﬁy’ﬂ Ayragingg tyH- - ”6’" 'Wiﬁd‘wba%tﬂrﬂ'ﬂaazo[ 1
(R)- zambﬁw@gi[m(sﬁ wrﬁethwlphgmtmyth IR3-elye 86l di b@m-lﬁﬁ?dazoﬂ 5-
(R) E -chl oro-8 %& dlnEthyI phenyl) et hyl ] -
alpé@ﬁ_\pr? ¥ aety e cphs ﬂ‘r‘?f?é%?
(R py-LRIBHd3-éthyl-{R)Ld- fzn(etfhuwo-é’—tnfmbwéthﬁ?pﬁbam—éimyl;]5 ,6-dihydro-8H-

chl or g- 2-(4-trifluoronet - phen
e S AT AR SN Rt
(R RY-LRIBFII3-Ethyl-8-12-{ 3- ﬂ(ﬁirawmathymﬁﬂylb-eﬂ@%mm@d ro-8H-imidazo[1,5-

alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(R)-8-[2-(3-fluoro-4-methyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(R)-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-8-[2-(3,4-difluoro-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(R)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
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(R -2"-{1-chloro-3-isopropyl-(S)-8-[2-(4-trifluoroneth
yl - phenyl)-ethyl]-5, 6-di hydro-8/-/- imdazo[1l
WQ 2008pp82p8BZi n- 7-yl } - L/ - met hyl - 2' - phenyl - acet anP@BIB2007/055245
(R -2"-{1-chloro-3-isopropyl-(R)-8-[2-(4-trifluoroneth
yl - phenyl ) -ethyl]-5, 6-di hydro-8H m dazo[ 1
, b-a] pyrazin-7-yl}-L/-nmethyl-2'-phenyl - acet am de;
(R)-2'"-{3-isopropyl - 1- net hoxy-(S)-8-[2-(4-trifluoronet
hyl - phenyl ) -et hyl ] -5, 6-di hydyg- 8H m dazo[ 1
, 5-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acetam de;
(R-2"-{(S)-8-[2-(3, 4-di net hyl - phenyl ) - et hyl ] - 3- et hyl -
1- met hoxy- 5, 6- di hydro- 8Hi m dazo[ 1 , 5-
a] pyrazin-7-yl}-L/-methyl-2'-phenyl - acet am de;
(R)(zR)n%hlo{d & 2-?4 am(e’ihﬁpﬂbﬁgﬂ}émw BJh%IWI-)S abiRydb-H-rhidxdo]1,5-

ro-8H 1 m dazo[ 1

a]péi']aﬁ% a!'ﬁ%\’ ’?eﬂﬂykz L%eﬁié'teﬁﬂanﬁ d& phenyl - acet am de;

(R)(ﬂ)n%hlo{o?smelﬁw 8g21(41@ﬂm8rc{rﬁeu6ﬁg>hémﬂ -aayIpsBtdinydrB8enidazo[1,5-
% ro-8H 1 m dazo

a]péi']aﬁ% 2] 'M\”’?‘GSW!F heRgiasgiamde phenyl - acet ani de;

(R)(Z?){'r%hlo{ols |sopro gl (S)- 8 [2 (4- trlfluoromethyl phenyl) -ethyl]-5,6-dih dro 8H-
[p i ] uoromnet hyl - phenyl ~et hyl , 6

|m|d@ﬁq[ﬂ,a-la&p_ygq4_|q Fﬁya?;& 8‘[e1hyl- g-phenyl- acetamlde

(R)ad Qﬁ:ﬁléfdﬂs 7so Fc}pyl—(R)fB?%t()ﬂtnfﬁlm&ﬁ?tgwipl@??? ?tlngl?gs n(élth (i/rlo 8Fl)-l-

mé@qﬂ §- aﬁﬁ}’ﬁ@q' ¥yl}d\/ mqfﬂyif?op@nwh?%%f’

(R)- ﬁ-‘{@-]é@)bfc%?l nm%twdxkl(gr glﬂzgé-ggtgtlu@ron@h%ﬂﬂ}éher%%tm}gswdlhydro -8H-

|m|((1%zo&ﬂ Fﬁ/ﬁzwsg%.}d]/ﬂ}%h gipsn %%fé%["ﬂe 5- a] pyr azi n- 7-

(R)yi }{csbl& ['ZE{B hydumaihypb}féwl)eﬂwtca@mﬁlet m(eﬁ%x?—5 d-dihydro-8H-imidazo[1,5-
[)-5, 6-di hydro-8/-/-imda

cIoy - BB s PO C L !

(R)22 '{@9@&'-(3310@Ir@fﬁgd§henyl) ethyl]-3- ethyl 1- methox?/ -5,6-dihydro-8H-imidazo[1,5-
l$ r[nz di met %iﬂlé)heny et hyl ]

a]py@zlﬂ‘uw W e%‘ybz hhspdrase % dazo[ 1 , 5-

(R P3-E8&1-Niokoyd-jo- Mitr.ﬂmirbmbrhar prrawmélthyﬁ@ea Glﬁy&@r8H-|m|dazo[1 5-

R 2- 4-di net h h I t hyl
alp(y@)zm Mﬁﬂv[ﬂe@yk# d%hﬁb{ﬂrf émg%egﬁzé[i L I

(R Py, Bafdhéthyl= &%2}-('4|-thﬁd’&brhﬁihyﬂphdhb%ﬁyﬂ%ﬂih?dt@ESH-lmldaon 5-

(R - 2,.4-di met ho henyl ) - et hyl
aIny By Tl ABYE2 AU HSS BRI darol 1 . 5

(R)H R3-e8%/1- Nt XS -8 {Zrﬁttfﬁlﬂuorameﬂ{yﬁﬁbfényﬁ)feﬁﬂtﬁ,Si-@ihyd ro-8H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(3-chloro-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8H-imidazo[1,5-a]pyrazin-7-
yl}-N-methyl-2’-phenyl-acetamide;

(R)-2’-[1,3-dimethyl-8-(2-p-tolyl-ethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazin-7-yl]-N-methyl-
2’-phenyl-acetamide;

(R)-2’-{8-[2-(2,3-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(2,4-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(2,4-dimethoxy-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
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(R -2"-{8-[2-(3-fluoro-4-nethoxy-phenyl)-ethyl]-1
, 3-di met hyl -5, 6-di hydro-8Hi m dazo[ 1l , 5-
W@ R@snzedn- 7-yl } - L/ - met hyl - 2' - phenyl - acet ani dePCT/IB2007/055245
(R-2"-{8-[2-(2, 4-dichl oro-phenyl)-ethyl]-1
, 3-di net hyl -5, 6-di hydro-8H-i m dazo[ 1 , 5-a] pyrazi n-
7-yl }-L/-methyl -2'-phenyl - acet am de;
(R-2"-{(S)-8-[2-(3, 4-di fluoro-phenyl)-ethyl]-1
, 3-di net hyl -5, 6-di hydro-8H-i 44 dazo[ 1 , 5-
a] pyrazin-7-yl}-L/-methyl-2'-phenyl - acet am de;
(R -2"-{3-ethyl-(S)-8-[2-(4-trifluoronethyl-phenyl)-et
hyl]-1-vinyl -5, 6-di hydro-8Hi m dazo[1 , 5-
a] pyrazin-7-yl}-L/-methyl-2'-phenyl - acet am de;
(R)(zR){SJ?é (ziid%w@rmpﬁ%er@t)fé\ﬂhw](ﬁé fndtRyl(506 Hihyarloum pRehA 5Rfbyrazin-

ydro- 8H m dazo[

7- yl}é\yﬁ]eﬁw gzﬁ’rﬁa”’?' ?He}f‘arﬂ'}jeﬂet hyl -2 phenyl acet am de;

(R)(zR){TsE; &[{21(3 qycﬂmjbr&pﬁé ethyR)-1,8- dlrﬂetﬁ?i =8, 6dfHyd - @FErhid¥ko[PB-
% - di hydr o- 8Hi i dazo| 1

alpyr@zarw} égm thyl: %/TF}heE)" aeetanife 2 - phenyl - acet ani de;

(R)(zl?){s%thy{ &)@%y(maﬁ%y&gawapﬁ@hw -e&y[]z \ﬁrgnisre %hwmmﬂﬂ%zom 5-
- azo
alpy@zmw} é&mﬁth’?’"%ﬂ}heﬂ)" Aestamjie: 2 phenyl acet am de;
(R)(ﬂ){‘r%yar{c;’e @fhlwgS‘)-'B' [Ef(ﬂftﬂlﬂ!!éf&ﬁ&hﬁﬁiheﬁﬁ?_'eﬁyﬂ% ddnhydrbfslmor
ro-8H m azo[

'm'd@FOé] éﬂpé{ 5371 ?Ni}T’Y ”Le/thyllf‘gt Wfiﬂ”ybac%?f@'ﬁﬂ acet ani de
(R)(ZR){‘r-%yar{ogs @fhlng)-’B' %r(ufthm&ﬁahinzfi g%e&y[]% d- d1h§/drbf8HJ0f

pheny] di h i m dazo|

'm'd%zoé‘] %ﬂ@{ﬁzﬂﬂ - ”Le/thyﬂr%t mﬂ”ybace&f@' §1 - acet am de
(R)(zR){s%thy{ Lhy‘aﬂosayrﬁeta IE@[Zh@XtMﬂ(ﬁir&Mbth?l- ;Br?eng/r}etrryl]fd 818 QaBLIH-

%) et hy di_hydr o- 8/ i m dazo|
'm'd?szogj f’)y'i'{ 5330 77-VW¥ ”Le/thyrlrgt'gﬂﬂ”ybac SHBIHG - acet am de;
(R %J@myrﬁ’ 1r{frratdhyétﬁ5§u(9;amp}q{4r @llﬂﬁd%hTeW pivényt&etih A4, 6-iHydfo-8 H-

'm'%%%%[gg?ﬁﬂ%q”ﬁ"?ﬂﬁﬁﬂ‘fthy& Wyb%ertfé“'fecar boxylic acid

(R)r@qﬁlﬁtr@m%;uo(oﬂ)et yI-(I{Q§|-8 ﬁ l(J4otrng°)|Hrcértorr?ethyl ﬁré%r;/yll))etrgl 533/ |6]d|h dro-8H-

|m|d%qqﬂi,§-25p?yg%_lq -hi ae{\g HIetihryll -8 -phenyl-acet mlde
(R)ad PYLRBFII3- ﬁTeyrh&xyHetHyEBJ[w k4- &.ﬂu@rlaﬁféyﬂw BE&GTABNAT-5,6-dihydro-8 H-

et h (.S) 34 -trifluoro-phe
R et EA R AT T el S
3- eaiwnyr(métnwcarbdn}oyl-bhér@/t mélthyg 8- gt(aﬁmﬂluoa@fﬁéta?rlt;dﬁnyl) ethyl]-5,6,7,8-

tetr%ﬁ@fﬁh '}"détzq(’:{ﬁfil“}?a]@yr%@%‘ﬁ;?r %b%gb‘% ?F;VEF’% fg' atr&" de; oretivl-
(R)-2’-{1,3-dichloro-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(3,4,5-trifluoro-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(4-chloro-3,5-difluoro-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3-chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
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I mdazo[1
, b-a] pyrazin-7-yl}-L/-nmethyl-2'-phenyl - acet am de;
w@ R)08A78291L- chl or o- (S) - 8- [ 2- (3, 5-di f | uor o- 4- net POKIB2PITIF5245
yl)-ethyl]-3-ethyl -5, 6-di hydro-8/-/- imdazo[1l
, 5-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acet am de;
(R -2"-{1-chloro-(S)-8-[2-(4-chl oro-3, 5-difl uoro-pheny
| )-ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1
, 5-a] pyrazin-7-yl}-L/-nethyl,2'-phenyl -acet ani de;
(R-2"-{1-chloro-(S)-8-[2-(3-chloro-4-trifluoronethyl -
phenyl ) -ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1
, b-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acet am de;
(R -2"-{1-chloro-(S)-8-[2-(2,5-difluoro-4-trifluoronet
(R)twl{1@n|@rw 9)ﬂe|t7zlm|51d.fﬁ:cﬁct>iaw|ﬁ@r&n@lﬂhpyﬂfeﬂrl)J%fhyl] Gl-éﬂwﬂ%z@[jﬂaydro-

acet am de;

8H("P)daz§®[}1/{51a181‘ﬂa6'f‘c7 2:la é’trﬂ?/tf‘y'(ZS)OhQ”X'ﬁc?tﬂmﬂq‘% f 1 uor onmet hoxy-
(R)DZ‘-‘%ﬂhShlbrcﬁ@JéWy] (S, 85[2d(|4hb(ﬂifo@orﬁéméxy bHEngB&Rlyl-5,6-dihydro-8H-
g yrazin- ﬁl% henyl - acet am de;
'm'?%ol “ajoyragil-6v E)et@" szr(eﬁyk?‘%ﬁrt%'” dRenyl ) - et hyl | - 3- et
(R)tB/J{‘r-@hI@rdj %Wqﬂf%bbhdrbﬁ’@%@{elhyl]% -efhly/PY bafyaroL8 Mlithidazo[1,5-

acet am ade

alp(/r@)zmz? v'ﬁ' @9% )ﬁsﬂwﬁce@)'d% [2-(3-fluoro-4-trifluoro
(R)r@qhzyarmh@ewyucsgrdn[zt(h ﬂﬁo@rﬂtrhlmswo%e%wlphemm@laﬂpﬁ -dihydro-8H-

yrazin- phenyl - acet am de;

migea0] BB e B WL SRS 1 £ 1 s oot hyl - p
(R)@-@Wc)arﬁi—@%l[?fismﬁbﬁéﬂ trﬂu&omelﬂ%/dbﬁer% =dthyl}- mzynbls ~dihydro-8H-

JZE yrazin- ﬁl% phenyl -acet am d

'm'@%ol “ajoyragil-6wl- Wﬁ.‘%% pf(egy' %Ce[taém(jﬂht rifluor orret hyl -

(R)pil%mthlbrcﬁ?,iﬁydp}?yr &) [Ql(mtﬁhl@r&hlétﬁyl%éﬁ{n) -dthyl]-5,6-dihydro-8H-
henyl acet am de;

'm'?’%oflzg “ajoyragil-6w ﬁ"%‘@)e”g’l szf(eéwk? BIG ¢ ri f 1 uor onmet hyl -
(R)pil%ﬂ%hlbrcﬁ@)éd-[b (3flﬂbwkrﬁlﬁol@nﬁtﬁw-@h@nﬁ)‘-‘étﬁyl}j%ﬂ{pyﬂﬁ 6-dihydro-8H-

ng yrazin-7- I%, enyl - acet am de;

'm'?%ol aipyr%?y“cwé mﬂthyﬁn@i%‘y\ qeéfs)m'ée{z (4-trifluorone

(R)tilxi-cpdfl@mbyl 36h B ﬂ-(SE8ﬁ2Q4M@6ﬂJTMWpﬂ§ﬁ}Qi ethyl]-5,6-dihydro-8H-
ng yrazin- 7% %r]}en | -acet ani de;

'm'@ﬁol “ajyragi-6B=rsmetivre - @he[ngl EtANIEet 1§ f | uor o- phenyl )

(Ry Ei{hkéhﬂ)r&?,-@trm sLyzi(zos Sfthﬂldaﬂr@-@ﬁéﬂyl) otyl]-S\b RYHYAZ-BHImidako[1,5-

g %] -gcet am de;
a]pYrFQ)Z'”27 yl¥fl ’@ﬁih Fo-rRepy! pta(@(jes [ 2- (3-fl uor o-4- met hoxy-
(R)Pil%ﬂ)thlbrcﬁ?)iélﬂy] (- @&qehwéfm-&idtm@%%yl?‘-ethyl] -5,6-dihydro-8H-
J yrazin- A}I ey é)hen acet am de;
|m|dazo a]pyrazm 7-y}£- -methyl 2 ph nyl-acetamide
(R)-2’-{1-chloro-(S)-8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-3-ethyl-(R)-8-(4-fluoro-3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-3-ethyl-(R)-8-(4-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-(R)-8-(3,4-dimethyl-phenoxymethyl)-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;and
(R)-2’-[1-chloro-3-ethyl-(R)-8-(3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;

wherein the first 42 compounds of the above list are especially preferred.
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(R-2"-{1-chloro-(S)-8-[2-(2,5-difluoro-4-net hoxy-phen
yl)-ethyl]-3-ethyl-5, 6-di hydro-8H m dazo[ 1

WQ 2008pp82p8BZi n- 7-yl } - L/ -nethyl -2' - phenyl - acet aPCTiEB2007/055245
(R -2"-[1-chloro-3-ethyl-(R)-8-(4-fluoro-3-trifluorone
t hyl - phenoxynet hyl ) -5, 6-di hydro-8/-/- imdazo[1
, b-a] pyrazin-7-yl]- L/-methyl-2'-phenyl -acetam de;
(R -2"-[1-chloro-3-ethyl-(R)-8-(4-trifluoromethyl -phen
oxymet hyl) -5, 6-di hydro-8/-/-44 m dazo[ 1
, 5-a] pyrazin-7-yl]- L/-methyl-2'"-phenyl-acetam de;
(R -2"-[1-chloro-(R)-8-(3, 4-di net hyl - phenoxynet hyl ) - 3-
et hyl -5, 6-di hydro-8/-/-imdazo[1 ,5- a]pyrazin-7-yl]-
L/ - met hyl - 2' - phenyl - acet am de; and

xxd R) a121o’rr{eiL éhbddirRert- 6t e irlvBMtidhr Cembbiiddsuer esmuly (1) Ritesrding to
nmet h 5,6-di hydro-8/-/- imdazog[1l

embg 'Q‘FBS/XQE‘% ??'eﬁt‘iﬂ ﬁ'om the Q@HWP”%S“”Er?ényI acet am de;

(R)W’f-@hl@rd—f%l%tﬁyl @Is 5%2(4Q@ma>%m@|tﬁqu5hehiﬁ|§ieﬂ$9qv6€6 HihpdroBre
especi a erred. xxi) In another enbodi nent of the

imi ?f&éﬁ?la&J%ﬁﬂﬂr{\&g‘e&yl Porhan5aqeigmidecor di ng to

(R)ezriwdhlaﬁm ethyI-68)8B-RaBECdiftbrb4ammidNemethoHsheaOnetSi1ig dihydro-

8Hvrrfe)daé®L1 Oralewrgpd-gr MmsthyZpheny-acetamyds; £ | uor onet hyl - p
(R)MY%WOQT—@@-[%E{QQ diﬂdw&e%&hl{/lrﬁr@ayl Bthd]-3-ethyl-5,6-dihydro-8H-

,]Zg razin ﬁl‘}é yl - acet am de;

'm'@%ol ~ajoyragil-6B-"s ML Qrgnygaqeéar(nge;s difluoro-4-trif

(R)mematdlod)@gfwﬂam Lﬁir&wriwetﬁ?fl%fﬁhhﬁefhgr] -38dthyl-5 g pdra ek
n

razi enyl - acet am de;

'”“@%01428 ~ajoyragil-6w ﬁ"%‘@)e”g’l szr(e?yha‘%ﬁt‘?m'%fo 3- net hyl - pheny
(R)LQ) H ekhstd-F8- 83F2t’(}3|5 @ﬂlﬁar@lmhﬁéith &Jéhw%dﬂtw[s -ekhyl-5,6-dihydro-8H-

£E yrazin- ﬁl% enyl - acet am de;
'm'?%ol “aloyragil-6wh- '@)etrg’l szr(eé‘ylsa‘iﬁt ’T"G%fo 4- et hyl - pheny
(R)L2 '{%HMH—B-%&@H’BN& R- (@f@bf@tﬂ{rﬁmswmtmwénﬂ) -ethyl]-5,6-dihydro-8H-

ng yrazin- r;%l% henyl - acet am de:
'm'?%ol “ajyragi)-6vb- -ﬁ&)etfa" ?zpf(@y'sa%t 'QBfo 4- et hyl - pheny
(R)l-2 '{%HMH—S—@Z GHhﬁ'méh)ﬁ-]ﬁbﬂ){ﬂétﬂyl?ﬂleﬁﬂém|hy'1dro 8H-imidazo[1,5-

ﬂj/r azin % F%bg phenyl - acet am de;
a]pyrﬁ)z'”z -reRiyFa-rherylRe &8-[2-(3-fluoro-4-trifluor
(R)ozmhmbrcpﬁl@myl 35'[2(3’115Yudro-5f rﬁetﬂkl%fﬁ;h?l BitlyIyisckagialdrd-8H-imidazo[1,5-

a]p(/@)zmzﬂlq f’z'%@gihglr%'%‘e[‘ﬁ afgtaﬁm rrét hIO Sohenty . ot bt

yl - phenyl)-ethyl]-3-e
(R)ti’l-){’l-cﬁloﬁy @hehwdﬁg 83{% (Bmudﬁimhiethﬁ-phé&ﬂyétﬁ%] B;6/dit¥dro-8H-
|m||d_ézo[1 5- a){pyrazm 9y nl%/ meth ?2 phenyf—acetamlde
(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(R)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{3-isopropyl-1-methoxy-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
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(R -2"-{1-chloro-3-ethyl -8-[2-(3-fl uoro-4-nethyl -pheny
[ )-ethyl]-5, 6-di hydro-8Hi m dazo[1l , 5-

W@ Rpsozedn- 7-yl } - L/ -met hyl -2' - phenyl - acet anm deCT/IB2007/055245
(R -2"-{1-chloro-3-ethyl-(R)-8-[2-(3-fluoro-4-nethyl-p
henyl ) -et hyl ] -5, 6-di hydro- 8H m dazo[ 1
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acetam de;

(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(2-fluoro-4-trifluor
onet hyl - phenyl ) -et hyl ] -5, 6-djfiydro- 8H m dazo[ 1
, 5-a] pyrazin-7-yl}- L/-methyl-2'"-phenyl-acetam de;
(R -2"-{1-chloro-(S)-8-[2-(3,5-difluoro-4-net hyl - pheny
|)-ethyl]-3-methyl -5, 6-di hydro-8Hi m dazo[ 1

, 5-a] pyrazin-7-yl}- L/-nmethyl-2'-phenyl -acet am de;

(R)(ZR){@ &[l{zl(s qtduméfhy( ;Eﬁmgr){ W13B- éthglLf @Ry -4;678ih atb-gphiedidazo[1,5-
di hydro H m dazo[ 1
alpy@za}w} ﬁ’zmﬁth’?' %rr}henxracm -2' - phenyl - acet ami de;

B I I 18l i
e B (M o v
Ay ipet Wy T @et%h%ﬁyhﬁn
(R)(zl?)n%yar{ols @WyD(S)'83[2§EItrrﬂUor(§nét3yl(pﬂﬂehijl )-Ehys@@hYrb-gphen

ro-8H i mdazo[ 1

midads) SRy T YN eHO-Ry PO AT et am de:
(R) (zR){s%thy{ &Tﬂlfﬁgﬂfn%bﬂfl §é7 8%2; htm#Mu&r&ne&[y[ Bhéry)tdthyfl]l-slefdﬂ%?o -8H-

'm'd@z%fé;@ﬂpdﬁw 7Y T’% mehyl- RE@WIV' 3eeiHRdRY | - acet ami de;
(R)(ZR){‘r-%hIo{c( §)ﬂe8ndx§'m(aanyﬂ8 (EfriﬂMbroﬁ’(é@rW}LEher@‘l)tétwl]' -S6efityilo-8H-

- met hoxy dro-8H i m daz

'm'gﬁ%’ﬂ Vs HYraF'W}V-}L’y mMesihg - pf?”yb?@&ﬁ}?'dﬁcet am de;
(R)(ﬁ){1%h|o{o33%tHyV{R (ESVZ ©@=fludrd: 41ﬁfrubfdnh@mmmbhw etAIEBYLdihRiro-8H-

dro-8Him dazo%l ,
'm'%%zﬁh 5A qyr% IR Y- "Wé}%ﬁl rRhenyheERMidgcet ani de;
(R)(?){‘r-%hIo{018-“f21§ﬁ41dﬁu%%ﬁen&lgbtryr]{%tﬁﬂ'ﬂ6’ “Hihl srorsHmbiBy o[ Db-

% i m dazo
a]py@ztﬂ V'}'ékzlm thyk- ZALY eEY' {ade2 - phenyl - acet ami de;

(R)(?){*t-%hlt){cﬁs-@obw rl(s)reaL lw@rrfmasairhmh yHphend)-bBy. 6ﬁduh§dru@w-
6- di h dro 8Hi m dazo|

ol S )Y
imi %Zoé] Vil al ?-Vi}T'Y ef ylltgt FPﬂﬂ”yb CEHBIAG] - acet ani de
(R)(?){‘t-%hlo{ols-@&)bﬂfp?r @graepr(axmwémﬁ ;{h%nyliLewﬂfsl | 181h ATB 18-
(\j/ pJ di_h 8/-/- imdazo[1
imi %Zoéﬁ Jrysin- TNM "thyhét-ﬁgﬂnybace&mlﬁw acet ani de;
(R)(z?){s%ihy{ 1icdol e 20('43tr|ﬁijd”r'&rinefhﬁ)pr%nﬂlg—e(r§'1]f5 ,8181hQd =8 H-irhibiske 1,5-
onet h%/ th %I eth [ hydro H m dazo[
alpyrazin- yI} -2’-phe
(R)-2’-{3-ethyl-1-methyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(3-chloro-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[ 1,5-alpyrazin-7-
yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1,3-dimethyl-8-(2-p-tolyl-ethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazin-7-yl]-N-methyl-
2'-phenyl-acetamide;
(R)-2’-{8-[2-(2,4-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{(R)-8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-ethyl-1-methoxy-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;

Xyl acefaml
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1 ,5-a]pyrazin-7-yl}-L/-methyl-2"-phenyl -acetam de;

(R -2"-{1-chloro-8-[2-(3,4-difluoro-phenyl)-ethyl]-3-e
w0 o826t di hydr o- 8H 1 m dazo[ 1l , 5- PCT/IB2007/055245

a] pyrazin-7-yl}-L/-methyl-2'-phenyl - acet am de;

(R -2"-{1-chloro-3-isopropyl-(S)-8-[2-(4-trifluoroneth

yl - phenyl ) -ethyl ]-5, 6-di hydro-8H m dazo[ 1

, b-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acet am de;

(R-2"-{1-chloro-3-isopropyl 1§ R) -8-[2-(4-trifluorometh

yl - phenyl ) -ethyl]-5, 6-di hydro-8H m dazo[ 1

, b-a] pyrazin-7-yl}-L/-nmethyl-2'-phenyl - acet am de;

(R -2'-{3-ethyl-1-io0do-8-[2-(4-trifluoronethyl-phenyl)

-ethyl]-5, 6-di hydro-8Hi m dazo[ 1 , 5-

(et b k Al ucAG R -
3- eﬂ]lyzmy (2 r’g’rcﬁrbéln}oy bt;%ﬂ Ayl n&)& pt& b Ilﬁ Sl f u%?gﬂ% te’glgl/l] 5p6 7.8

tetrﬁBYﬂfP)'m@?ﬁ?,[ﬂ 5y @plﬁaﬂf‘ﬁﬂo‘i%b%%"%ﬁ %’[t yymide;

(R)- 25-1@%48)1[22(8 l40diffucYd- Ehédw)r@hﬁyi 32imeiRgIy 6 'dﬁrf‘yGF@SWiﬂﬁldaon 5-
| oro phen |)-ethyl]-

a]py@ztgml lg-ﬁg,q[ne@be AeDYraseBImdeH dazof 1 5 a] pyrazi n-7-
(R))d 3{1 BlmdmrmsL[224 1@@@Metﬁ3ﬂ@haﬁ%lﬂ6&1yl 8)6 &hydr&SH-.m.dazom 5-

di hydro-8/-/-im da
a]py@ggp -1 5'} Q%’B?'ih&? rPh?”VTﬂcetam'd‘?ret hyl -

(R)22 whﬁlaw 3@&@L§§1481[3| (r'o;ét5 trlfluoroepnh;n 1)- ethyl] 5]6 (ilhydro 8H-imidazo[1,5-

2!
a]pgl@)zm liﬁ\g,metj;\ybé mhﬁpﬂra&eéﬂll %y dazo[ 1 :

(R QY-&ﬁléfdJ(S?*Sy[b}(Skmom “Bitilod e pYEmyRCcs hﬂFB%thyl 5,6-dihydro-8H-
uor o- nethoxy phenyl) ethyl]-1

i M B A 2R ST g
(R QY-&ﬁléfdﬂ 3'8)1[*2}(3 létduﬂ(ﬁir&lwmé’thoﬁh@rmh I'%‘Fr@‘l]aﬁétﬂ +5,6-dihydro-8H-

di_net hyl - phenyl ) - et hyl | - 3- et Ayl -
imigs %M@ia& LTy aietuke arbadamg) TS ety
(R w&:mérdl(s?&/[b}(ﬂehrof@e @dlﬁ%ro-ﬁh@rﬁ}ﬂ)‘—et ;ﬂr-s@mgﬂsﬁ dlrzle/dro -8H-

| car bamoyl - pen trif
mifagol DA RO et O Ly Eacp e
(R)tze-f{’(-@l’ﬂl)zﬂﬂj" (8)18n[2ctaz:ﬂ[olo 45nf&ﬂoﬂ)fﬁélﬁyl%eﬂ\ylj et PaXathy15,R8ih¢dro-8H-

'mlmolﬁﬁ 2 §Z'rs7{yﬁ N-g1evR rPREWHRGRRIAYRY - et hyl ] - 1
(R)- ﬁ{d{:ﬁl@tdﬂ(&d '85[|2Q2 @L&Wr@zt&hﬁudﬂ@rﬁam?lidnen% -ethyl]-3-ethyl-5,6-dihydro-

oy ry met h ﬁhen -acet am de;
8H-(| ;)an[J {51a]py azin-7- yI} N—methglll 2. phe l-ac tamlde
(R)- 28L1dbﬁ|b+d33@t t-{B-aL - (ﬂfttlffddd@ﬁétﬁBNﬂMeTﬂh%ﬂWI])5 &4hybdo=&+6

I m dazo - lgglram n-7-yl}-

mqj_gzqh%?%yragm EW&TN’_ é?aﬁ’ﬁ etamide;
(R)-2’-{1-chloro-(S)-8-[2-(4-cyano-phenyl)- ethyl] -3-ethyl-5,6-dihydro-8H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-cyano-3-ethyl-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-cyano-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-3-propyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-propyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-cyclopropyl-3-methyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
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(R-2"-{1-chloro-3-ethyl-(S)-8-[2-(3,4,5-trifluoro-phe
nyl)-ethyl]-5, 6-di hydro-8H i m dazo[1 , 5-

W@ Rpsozedn- 7-yl } - L/ -met hyl -2' - phenyl - acet anm deCT/IB2007/055245
(R-2"-{1-chloro-(S)-8-[2-(3-fluoro-4-trifluoronethyl -
phenyl ) -ethyl]-3-nmethyl -5, 6-di hydro-8/-/- im dazo[1
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acetam de;

(R -2"-{1-chloro-(S)-8-[2-(3,5-difluoro-4-nethoxy-phen
yl)-ethyl]-3-ethyl -5, 6-di hydj®-8H m dazo[ 1
, 5-a] pyrazin-7-yl}- L/-methyl-2'"-phenyl-acetam de;
(R -2"-{1-chloro-(S)-8-[2-(4-chl oro-3, 5-difl uoro-pheny
|)-ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1
, 5-a] pyrazin-7-yl}- L/-nmethyl-2'-phenyl -acet am de;
(R)(ﬂ)n%hlo{olsiémyosgz @sarumL%r& §h&ﬁ) C&tl@yl]ﬁ Brduﬁyhktpsﬂmﬂtdlayéﬁ 5-

hen i m dazo]
alpy@za}w} ﬁ’zmﬁth’?' %TF}he”YUaCﬁ'@l’TH% - 2 - phenyl - acet ami de
(R)(ﬁ){‘r-%hloiol:%-@nyQLS) =g @)(sﬂmb% 4-3:1e5hcgdyfdh@ﬁylpe$}/ﬂ] 6lef dibireusBL

hen 2% 6- di hydr o- /-imdazo[1
m@%zoéfﬁﬂp{y - ?yif‘T’% meLW' ﬁe@r??ﬂy' geel iﬂ%‘gﬁyl acet am de;
(R)(ﬂ)n%hlo{olgs;f@ir(gﬁ?mmdwig rﬁ@!g%)%r ;Bt?en@ld;'eitﬂf/ll]fﬂ -SAYIBTBIN -8 H-
-e ro- 8Hi'm dazo

.m.d@zoé{ g)a,]pgﬁqm Y- meLf}yY%e@WM @Geti‘m@ﬁw acet ani de;

(R)(ZRIT 8h|o{ol3 @hhlyp(Fg -8 @) ffdrd- 31rﬁfﬂmﬁdfﬁétﬁ mih@rmy}neeﬁﬂyfb 13 -fimy@to-8H-
6- di hydr o-8H i m dazo[ %pyrazm 7-yl}

|m|qj_§zq{,1e§ﬁ§gyrq,_zm Bﬂgﬁ\{,-megblé?éqﬁealél acetamlde

(R t-2hlofol3-edngnar)3B- @tthﬂuorérﬁ)athﬁl' J)l?en@ﬁyrﬁétbl% 9'64d|F13Vdr6J8WPr o
methi/ henyl%eth I -di hydro-8/-/-"imdazo[ 1

imidazobd, Byaloysa4n-7-yitN- me{W"?@QWV a0eiPMERy| - acet am de;

3 i
(R)(ZRXT ahloiolfxqmat éuﬁbeﬂ%d bRer(o&%l E%ypgr %‘tpyu/fs_é Piruﬁ9g§;?[7 iviba#d[1,5

a]pyr@zguﬂpyl} ﬁlz’%ﬁ ¥k %ﬂ@enwcr@@m@ﬁ a9d_ phenyl - acet ami de;
(R)(zR)n 3h|o:[013 @nyD(Fg @@nrumwbmég}/r &dn%xyrﬂethyl? Bleu@nireihy | -

)-eth % - imdazo[ 1
imi @%{ﬁﬂ@{ﬁ -FJIN- mefy!-fek hepy-aseiqiiddy | - acet ani de;

whéRm Bi-fitsk 38 kRbepearide) of $hd 3bdv§ lib1 ér@re@pélcuély préfepe@net hyl -
phenyl ) - et hyl ] - 3-propyl -5, 6-di hydro 8/-/- im dazo[l

razin-7- hen acet
Th BodbBuNds rdetardl bipPo4Daemiil] Sncdhog roireSeebRiay Sheepiable salts
cart b(y |usélh@§)’de)dtc%h’@yﬁs] ey. i themghi of Bharmacktficdpesrgositions for enteral
arEPaY €Z| nt7 %n L/ - met hyl - 2' - phenyl - acet am de;
or paRgNtSIEl AMINRIGHON-3_ ot hyl - 8-12- (2, 3, 5-tri f | uor o- phenyl )
-ethyl]-5, 6-di hydro-8H i m dazo[ 1 , 5-
A further aspect of the invention is a pharmaceutical composition containing at least one

compound according to formula (I) and/or (la), or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier material.

The production of the pharmaceutical compositions can be effected in a manner which will
be familiar to any person skilled in the art (see for example Remington, The Science and
Practice of Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical Manufacturing”
[published by Lippincott Williams & Wilkins]) by bringing the described compounds of
Formula (1) and (Il) or their pharmaceutically acceptable salts, optionally in combination
with other therapeutically valuable substances, into a galenical administration form
together with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier

materials and, if desired, usual pharmaceutical adjuvants.
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a] pyrazin-7-yl}- L/-nmethyl-2'-phenyl -acetam de;
(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(3-fl uoro-4-net hoxy-
w@b@spreeoet hyl ] -5, 6-di hydro-8/-/- imdazo[1l  PCT/IB2007/055245
, b-a]pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;
(R-2"-{1-chloro-(S)-8-[2-(2,5-difluoro-4-nethoxy-phen
yl)-ethyl]-3-ethyl-5,6-di hydro-8/-/- imdazo[1l
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;
(R-2"-[1-chloro-3-ethyl-(R)t8-(4-fluoro-3-trifluorone
t hyl - phenoxynet hyl ) -5, 6-di hydro-8/-/- im dazo[1
, b-a] pyrazin-7-yl]- L/-methyl-2'-phenyl -acetam de;
(R -2"-[1-chloro-3-ethyl-(R)-8-(4-trifluoronethyl -phen
oxynet hyl ) -5, 6-di hydro-8/-/- imdazo[1
The Emﬂ]éﬁ))ahﬁld‘ﬂ den)éHl fohﬁulﬁeﬂﬁﬁhd 2(11y phenydeflacl and Ciﬁaatment and/or
1-chl or o- e@}lor)eqm 4- di met hyl - phenoxynet hyl ) -

preggrhtmn Lr@ @?W&PH‘ hg'8i8zo[ 1 , 5- a] pyrazin-7- yI]
L/ - met hyl - 2' - phenyl - acet am de; and

Wh(eF@ 1R - ;ilaraphbramsﬁ:s@tjhwldo/ﬂ)po&n% balist | prafmagsutiyal- phepositions,

dlse eé]o&)}i%/ed%em’ﬂ'ys ﬁl P(/angtfd Iinﬁﬁn ag] apﬂ%é{%corgeg&l%sa% disease or the

||kevvhere| n the first 34 conmpounds of the above list are
especially preferred. The conpounds of general formula

) and (11) . .and their arnmaceut i t
in &g o8B Ciren 1R BueEn reRiadiereiod Ty te AeaREeT g fiop prevention
of mhadumes:tnhmbn@conpmi,wammefmfd (fmﬂip&rs&ig admipateRiny &b al subject a
dm ni stration. t her asp 5; t} venti is a
eh R Ral 3P ctpbi KRR e G ye ALend
compound according to fornmula (1) and/or (la), or a
Thepbampwmstaccaddirw taqeeptah fdrenuka(l )t artdh@l) eciy, bealmbda‘or the preparation

h
of P RATRT Rt ore bu R iR feiioh S iRt Bt disbfs gglocted from
theegjrbep:t:eldslstlmga)flmmhglmld/\dhs@’dew ihtlutieg fnaajor dep‘restsmnazmd cyclothymia,
arrdiiE Bendiis, o pep ot Harih bereiug felE Refi i RSt disorders,
scf(ﬂibﬁ&)ma fatatorfic sbl‘ﬁ%ttmh_ rmu‘aelﬂeliuls_&inal\/baim& Wla{(@musl@ént disorders and all
. tt, WLIians,. I ns. ) . .
cluBr el REPRdty St S e eRBE” sPordaismaey Hégigrs inoluding
ger(drdal)zedrankle&y fobpbssiveacretulsed Hyso@ecqxdsatﬂumalalstress disorder, panic
tiQ i na on Wt

ot D Pleed c drEREe™ i, 8 g lptis capo B RREEhS ] ghvenoactive

sulfstare use, abuse, seeking and reinstatement; all types of psychological or physical
addictions, dissociative disorders including multiple personality syndromes and
psychogenic amnesias; sexual and reproductive dysfunction; psychosexual dysfunction
and addiction; tolerance to narcotics or withdrawal from narcotics; increased anaesthetic
risk, anaesthetic responsiveness; hypothalamic-adrenal dysfunctions; disturbed biological
and circadian rhythms; sleep disturbances associated with diseases such as neurological
disorders including neuropathic pain and restless leg syndrome; sleep apnea; narcolepsy;
chronic fatigue syndrome; insomnias related to psychiatric disorders; all types of idiopathic
insomnias and  parasomnias; sleep-wake schedule disorders including jet-lag; all
dementias and cognitive dysfunctions in the healthy population and in psychiatric and
neurological disorders; mental dysfunctions of aging; all types of amnesia; severe mental
retardation; dyskinesias and muscular diseases; muscle spasticity, tremors, movement
disorders; spontaneous and medication-induced dyskinesias; neurodegenerative disorders

including Huntington’s, Creutzfeld-Jacob’s, Alzheimer’s diseases and Tourette syndrome;
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together with suitable, non-toxic, inert,
therapeutically conpatible solid or liquid carrier
woredosnie&bs and, if desired, usual pharnmaceuti cBCT/IB2007/055245
adj uvant s. The conpounds of general fornula (1) and
(I'l') are useful for the treatnent and/or prevention of
t he di seases nentioned herein. Wiere the plural form
is used for conpounds, salts, pharmaceutica
conposi tions, diseases or thgglike, this is intended
to mean al so a single conpound, salt, disease or the
like. I'n one enbodi nent, the invention relates to a
nmet hod for the treatnent and/or prevention of the
di seases nenti oned herein, said nethod conprising

An@@%@’ﬂl@hﬁirél%lefr&lﬁ P%H@msﬁ‘ﬁts disdd3ar oBsHY'd %dkdfn@QFaluW%tlc lesions;
anount of a conpound of gener al forrrulaq ) and

) .
Sp'ﬁ?{éo‘%ﬁﬁgmﬁdge Eayye; n@ertngtaégﬁg(m@ ffe@flﬂgl|%§s( pnynltgﬁddemyelmatlng
diséddes; sval R d YRkl hefvel dieadBESRRURY HOMagé; ratintpdityasBiRbsy; seizure

and are suitable for the prevention or treatnent of
disgderss SB8ENGE| SEAURP | FYRPIEN @aa&abaﬁd gBnRRPigEdRpigHres; Lennox-Gastaut

syr@u/@ﬁ@yrmgﬁawb 88 Hesdach8Chainl dRErdsrd; %haé‘ﬁﬁéﬁé%h@@nﬂ@é‘sla enhanced
cyclothym a, affective neurosis, pes of

o BEAGOBLE BRI dePan B 35 nmerﬂg%ﬁo@q%a'@ws@paeaﬂlgdyma acute

paifChlirAQRIN; &Jijgﬁcalcfé’éléﬁtm %e%%ﬁaﬂﬁ@'béﬁmbaek F@ihu%rﬁﬂlék regional pain
par anoi a ust nrent di sorders and usters of

Sy’]@é‘?’ﬁ%h%’i“i’ HyarHirite paiar SO INUY PRI ééﬁtﬁ‘{/féa"&i;l Rad} gted to infection e.g.

by aIHPV eb&stdﬂhé@ubﬂﬁfﬁ)yl %Inudpmsgs@er@lm Z@fstadper Y, pain; neuralgia;
obsessi ve conpul sive di sorde posttraumatj ¢ stress

ostgp Byl CO"SH‘HP% agEQeARS W'tHIW'Scﬁﬂﬁéé@'”owcﬁh%"oir@a%'ﬁ)@oéﬂ syndrome;

eatﬁi@ddlgé!r@bﬁéal’d%eté%eﬂ@(@tah@rhy%ﬁ?éta%byc dilotdeiPS YENRREY c¥@bral anoxia,
subst ance use, abuse, seek and rei nst at enent

1
diapgse eHIOPBEEh ANBAIENOTSR: ARpEHEaltosipdPeldond, drinking disorders:

sorflh Rl didoydersli ﬁ\@fu@ﬁigs Hyagéndﬂun@s.gmIvbmning/rﬁagéaanametsns gastric
syndrones and enlc amesi as; sexual an
%‘5%1‘ tSﬁ'

dyskEY5E G 9@ G & 3 SYPLPERBREI): dmﬁetgwssﬁelemce

intedEeAIGhbtMEy; d}sﬂlln@élaﬁqubﬂla%ﬁ@ @t%@%@h&%ﬁwgéaﬂ@aséi : }fyperthermia
nar cotics; i ncreased anaesthetjc risk, anaesthetic

syNdEABEh RN sELriRy SR dffPeathisr wRWi d5igeneyt PWadism; gigantism;

acréim@balybeshsBplil OfehdmadNgrofdctinaiei;amyp&ykdiaaiinediL€Brain  tumors
di sturbances associated with di seases such as

adeNofmast SNSRI PSEYF dRIPSTTAREY u BTIRPIR ANGRat TNAOMEHiah Aregst, colon

carfcest |aﬂ’S§/Pb§90f5)(éﬁ|b@I€E dy%hfh@@or%pn@ﬂlllty’l%ﬁ@bleﬂ‘éwroductlve hormone
chrioni c ndrone:; i.nsomi as r.el ated

ati gu
a %W@Pﬁeétncﬁ ﬂ? J}VQOthglqmlfy@g@ggtﬁaqlﬂpoﬁmqﬁlpeal or psychogenic
ameRGeB: @ﬁn@v%mweamﬁﬁm@me%lsm KR s BR8Med of dermatitis, acne

anéjlcsf/gtrsdesre aée%%lsugllarqg éys%u_nlcﬁlgns cardiovascular disorders; heart and lung
diseases, acute and congestive heart failure; hypotension; hypertension; dyslipidemias,
hyperlipidemias, insulin resistance; urinary retention; osteoporosis; angina pectoris;
myocardial infarction; arrhythmias, coronary diseases, left ventricular hypertrophy;
ischemic or haemorrhagic stroke; all types of cerebrovascular disorders including
subarachnoid haemorrhage, ischemic and hemorrhagic stroke and vascular dementia;
chronic renal failure and other renal diseases; gout; kidney cancer; urinary incontinence;

and other diseases related to general orexin system dysfunctions.

Compounds of general formula (I) and (ll) are particularly suitable for the treatment of

diseases or disorders selected from the group consisting of all types of sleep disorders, of
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denmentias and cognitive dysfunctions in the healthy
popul ation and in psychiatric and neurol ogi ca
waele@sndees; nmental dysfunctions of aging; all PYPEBROT055245
amesi a; severe nental retardation; dyskinesias and
nmuscul ar di seases; nuscle spasticity, trenors,
nmovenent di sorders; spontaneous and nedi cation-i nduced
dyski nesi as; neurodegenerative di sorders including
Huntington's, Creutzfeld-Jacpp's, Al zheiner's diseases
and Tourette syndrone; Anyotrophic | ateral sclerosis;
Par ki nson' s di sease; Cushing' s syndrone; traunmatic
| esions; spinal cord trauma; head trauma; perinatal
hypoxi a; hearing | oss; tinnitus; denyelinating

stréﬂs&@%ﬁe@&syﬁ&bﬁ@k fwdp@%ﬁéﬁﬁbe nﬁlb\é%naésﬁi@és%ﬁd ABUear of cognitive
damage; .retinopathy; epil egrﬂfgm sei zure di sorders;

dysé%ﬂ'&% in; dhe, fipaldhy p%%ﬂ%tlo@x PaYchialdc addiearglogg disorders, of

eatﬁ@' 6N6l¢fﬂ@|nd—§@,6@ér@a§dﬂﬁg‘tdl§yd‘&50ﬁ§y bgl db‘ﬁﬁé@%sacfdﬂnprlsmg metabolic
ache; |,%al n di sorders; anaesthesia and analg

dysé‘t‘ﬂ%lﬂ'&edjy% guRisdgPRElE Sl icpMPyisive ﬁ&?ﬂt'%cﬁmg? -bulimia - or

andrmsrr@hgﬁgl aath@@g@aiwm@dma@%@l i@ tha re%@lﬂtﬂ%npallsfﬂjrbed appetite
bur n pal |ca f aci al pal n; neuro at hi c

n;
(atipRedipn ﬁé?\ﬁers'QBﬁ%f@Qd)r é'é‘?rﬁ?\ﬁl‘er@éilbﬁ'aé‘(}‘ﬁélf‘ 8 V- %i‘ﬁ&”‘i" ture) disturbed

per@ééthfn' bﬂ fooB adUlityS gH Fati dil éHrb!or@/@kaﬂes degh dalaRadiiny); Rdtitbed food
|ated to infection e.g { V; post-chenot he

av%lgplhty (H@@gtrlgtteg(meé %éipﬁrlvary@g orocﬁgp@tlep\y@t?;at?qllance Drlrﬁ)lzng disorders

inclig pRlydipias AR tRQEHiALAE ididobders @Rdi I @RS S 6T akR@sve tillid intake.
visceral pain such as irritable bowel syndrone; eating

Slegpsdiperdets; ngiusBetlbdyPasoRl PARPMUASTEISNPS BRTseIPRRY §”d other

disbrdiesUush B@esaVE Bledbindst) sledp-rdiatdielystoriai reNRES IR syHdtbme; sleep
al coholism appetite, taste, eati n%‘?' or dri nkin

AP oNRIdPS : OB T BN SHARIORS nd#acngr advanced sleep phase

syrf@y@ﬁ@h@ndfsbaﬁﬂa% rel XU t 10N YRR, dlﬁjﬁ@&bsln%ﬁdé @re defined as
skinesia; gastric ulcers; Kallna
cor@ér

FRygrisipep PWBQW%CP%P%@S%W%I@'%c@ter%m‘a@%ttf‘%@%e”t of chronic

msUMhid bﬁl)étl@b@lHfdﬁ@féhﬂﬁ]sorhﬁﬁo(hawWr@nrﬁér&eﬁ@lgé) or short term insomnia
hysi s di seases; gert her m a syndr ones,

dug ég treéss@T'%furpég‘ o d'm‘?ﬁ HisemgiroRtsh H‘éW%l%Wég felated $yndromes

mcFﬂn%@Mcﬁ%Eﬁra@hgﬁﬂéﬁéﬁl digsriSraRgalyll adagrphydesaditNQiBlypes of anxiety
rol acti noma; P prol actjnem a; brajn tunors
eé% zsg é

disgr (gig%ﬁﬁtg asogﬁn g{(lgttyr Qb?ﬁfﬁté(?tcloﬂ}ﬂﬂ?'vepq"%fj% Qanlc attacks and

all %@gw,phéﬁlﬂmfely ahd absieasde; P@ydh@ﬁctﬁ/@r@ﬁbéian@é lusé y@&ifse, seeking
testicul ar sfunctj ons, contro

ertilit
ang esiRigRen e HST\‘/%%%S alhBeHal F?Stfoé%Og'%/ﬂhorPT‘Médd'C“O”S and their

reld¥@ edl&ahedThRd QY psraRAas ceMpoddits: tCaive @Wsﬂ@ﬁ&tﬁiﬁ@gmd“e deficits in
amenorrhea; urinary bl adder jncontinence asthna;

all pp PhRitRNtoR 'PWW%‘WW@%@P?%% ocglirHeg LapsieRtlyrq chronically in

theSRRAGE HeltBY, aRingy sdnet bR ;popalatdibrvarICalb@loccurring transiently or
di sorders; heart and | u

chronically in psychiatric, neurologic, cgrdlovascular and immune disorders.

In a further preferred embodiment of the invention compounds of general formula (l) and
(I) are particularly suitable for the treatment of diseases or disorders selected from the
group consisting of sleep disorders that comprises all types of insomnias, narcolepsy and
other disorders of excessive sleepiness, sleep-related dystonias, restless leg syndrome,
sleep apneas, jet-lag syndrome, shift-work syndrome, delayed or advanced sleep phase

syndrome or insomnias related to psychiatric disorders.
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di seases, acute and congestive heart failure;
hypot ensi on; hypertension; dyslipidem as,

wheera2pi dem as, insulin resistance; urinary PCT/IB2007/055245
retention; osteoporosis; angina pectoris; nyocardi a
infarction; arrhythm as, coronary diseases, |eft
ventricul ar hypertrophy; ischem c or haenorrhagic
stroke; all types of cerebrovascul ar disorders
i ncl udi ng subarachnoi d haenogg hage, ischem ¢ and
henorrhagi ¢ stroke and vascul ar denentia; chronic
renal failure and other renal diseases; gout; kidney
cancer; urinary incontinence; and other diseases
related to general orexin system dysfunctions.

In SARD Wrsterred erﬂ@&ﬁﬁ@ht drandmvant{dn)coripdubdd of gnBral formula (1) and (1I)

particularly suitable for the treatnment of di seases or
areow%%%{aétwug%qﬂ@&réae freaimant &f §iseRRes b Hiscetar gelggted from the group

cortsysmﬁg of bogrlitReniydiupetidherthat @hﬁ.&@@éﬁ&@h@b@@f@ r@ﬂbﬁ@m@n learning
hoacti ve substance use and abuse cogni ti

an%m“ﬁgtﬂﬂft?ﬁgnﬁf RCGUREN h BRI ERIY RS I A K 1 ep P?l"ma' hea'thy young,

aduIs YE Rigitlgr p&pdtdnN @HE CAISE |o@c@|+|ﬁ@ rtﬁiﬁéi%ntl;ﬂfor ekdriGhllPrin psychiatric,
dri nking di sorders. Eatlna di sorders may be defined as

”elHB'l"?ﬁ'tCr %@rH'QVWQBSW ENAyag diseqdetn; dysregul at ed

appetite control; conpul sive obeS| ties; enmeto-bulima
In ﬁotf&ﬁ@f@éﬂr@d 8Rbydis@nt &rah@mk/@mcmaioh)potm@k bl Reefad@imula (1) and (1)

a result fromdi rbed appetit attra
aregparli a5 SR forrtBb PO of WaC SisacE plsgesm aelopipiraRuine aroup
cor\éﬁstmﬁ@@amg diséndersdihat cwrb@qtepraéﬁaalwl %flgfcfléfQ?l/sfégalaltéoyappetlte

alatabi ity

or car.boh
ool ampals PR e s YT CLAPBR P Er G g 21 or
deprivation) or disrupted water bal ance. Drinking
In ﬂioﬂﬁr@%fsrrémednbdﬁmﬁﬁi ofdh@Bivastidnrcoppahdadiden el fpmder (8 and (II)

and.. al | r s.of excessive fluid i tak Sl ee
aregrsthary Sl (RS PR ET Spdhee st ot s SFhredifipRute aroup
consistiag! el’pwyaﬂﬂlcm&ﬁubdbﬁw deses aad ammssmatecompnse all types of
sl eepi ness ee ted d ni as; ess
psy&bﬂ'&B@?ﬂe OFSP%\@WE %fg‘lécgon? e quSarEe'gyr lﬂl Oeéfmcfft agrﬂependence
coraysrdhee, del ayed or advanced sl eep phase syndrone or
I nsomi as related to psychiatric disorders. Insonnias

CoRp e TR |20 L a0 OB oIl proar

acoonmgn’no aevesal swﬁmejlnabutesamsbmﬁd belswn(iscizenewew to 13). All chemical

va i uLRBE P R RERrB) Pl ® PRLBARME BrE8R himpggrooies o

deszfrlbedifn- ﬂhelllmretdrSymaisr dexsibed ¢l mdlmgcerdusis-tﬁm(ammi‘tmg materials are
ers as_we

comrlznerch%(ly & val?%)l 38 B .rglpgregu%c'gfgfz’%nm g) H%P%(%/dﬁjge:sd ng sublhg FP{serature or as
|Iluﬂbﬂa$$1lem1 cBompal «fi the @aﬁmlei;emaypmmmrmrtra@dmachbgd manipulation of

substituents to result in additional examples. These manipulations may include, but are not
limited to, reduction, oxidation, alkylation, acylation, and hydrolysis reactions which are
commonly known to those skilled in the art. The order of carrying out the foregoing

reaction schemes may be varied to facilitate the reaction or to avoid side-products.

An overview of the general synthetic route is presented in scheme 1. Tri-substituted-
imidazole derivatives represented key intermediates in this synthesis and therefore their
regioselective preparation was envisaged. Thus, the issue of tautomerism associated with

imidazoles (and leading to isomeric mixtures) was circumvented in this approach through
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all types of phobic anxiety and avoi dance;
psychoactive substance use, abuse, seeking and

w0 2i0set®RPEeent are defined as all types of PCT/IB2007/055245
psychol ogi cal or physical addictions and their rel ated
tol erance and dependence conponents. Cognitive
dysfunctions include deficits in all types of
attention, learning and nmenory functions occurring
transiently or chronically iy the normal, healthy,
young, adult or aging popul ation, and al so occurring
transiently or chronically in psychiatric, neurologic,
cardi ovascul ar and i mmune di sorders. In a further
preferred enbodi nent of the invention conpounds of

the%@%f@%etﬁdlfs%h@tr(dl) 5aNeddimldaz e eRedtivbs UDiRddIngtiSM [15/RBIGD,) of 2-
for the treat ment of di seases or disorders sel ect ed

subsfipied iRIdgARRACHRTT SYITMETARA soHEep AiMont sraieselaelye syntheses as

dePBBd irﬁ@éhe?ﬂel 5)t gHB & ColrdsRRBing S4,5- Biﬂid%ﬁhlaﬁ’ﬂesaBdD@brI&ﬁfnatlon of
di sorders of excessive sleeglness sl eep-rel ate

PSQORETMERIC. BedNPRIIMY by APHBS s NGB alsie AU (2-bromo-cthy)-

carb&iid & ﬁawﬁlﬂfty]l&ter?plhhfshed\@kdﬂuéi\)ﬁl';dﬂ\@fﬁ?odlﬂﬁ|Cﬁ)/'|3r‘ib QIK/otaI step of this
advanced sl eep phase syndrone or insomias rel ated

SYMiRSfCHPYEr Was mes%fﬂfa%rﬂtsorpwram er'ihepﬁoé’ieéﬁ)(?@df‘gem%ﬁ%o'es D by

usi é rﬂ@glbw&ﬁ‘lﬁ/é QdkcR MO BN dBe B-iodeNAbdty @ MdBR (ENIgBHTIHF/-40°C)
( particularly suitable for the treatnent

of
fo”@‘f"% é@’ega%?'”gj|C§otF‘%Iéiaébag@rbt‘,“t't@dwfittebmﬂﬂ'ﬁepr@i;%ﬁpproved to be highly

regiiRBRcHid A @ﬁl?/ @rﬂé}]é‘kﬁéc’té@ ﬂbﬂ%%@éio@&eﬂd&ﬂ@escir&ﬁlld% detected (as
deficits, | pes of attention, |earning

eviglelagH Pyt L'IhHMFﬁnMOE%’HErr trhl'sn@thrP%ﬁ'i‘s?f@rﬁ@‘F({/a%Ppﬁ'i?lt'%rr‘ﬁ"c%‘rr]‘@”'e”t and

raplld’lsytriﬂﬂas@éﬂﬂése Wédﬂ%&fateﬁ%ﬂ%ou@d&% boddmAShétDon a multigram-scale
| ati on, and_al so occurri nﬂ transiently

or
(Seérﬁxeﬁ”'ﬁ%”tﬁvpffrﬁ BegasRraterien ol sk rageEly te e pevessendiag primary

amﬂféd E mmfhewdtesgwcﬁ@rdsm deactaWQm hedehpd&f RF»(engcbl@ﬁwﬁ MHhicrowave-
i nvention. co neral fornul a

the ) e ) and
assﬁt?‘i A Astet-pranglee Jkare t@ﬂl tSHB?%l%PBtr Bf’ﬁérqt‘?%'é?f‘r?é\‘?t p‘Jff'C?‘t'O” gave
thed&qRB&RS50!7, @teﬁ@h?@bﬁmﬁﬁ'z@[ﬂtseﬁhpfn’fa@lﬁbtd@lvgf VR4PE with good to high
consj stin ating disorders that conprise netaboli

OVeIFL ¥iGIeSt iTHR; Veé%'r”té | 1E dedospihst ‘“@Bt elradoine %“&ﬁﬁ%l"% |av\é"‘”ety of

derﬂ)éﬂﬁési l@f(seéi‘rﬁé‘hé}nb% /] Qh@rlnt?dmlbﬁ?@ﬂ df rtﬁﬁéf@é&undti@nal groups and
not her preferred. enbodi nent of i nvent

sus0mcBoReRaRaIa of & fipued ity Nitofatef it electophies H (see

scHeMdsl £ahAT 3)Yurblshb@ Heecdnffouh B ot foedilaeNan®{l1)di seases or
di sorders selected fromthe group conS|st|ng of

RS R S B B RO R B e some
spddifei donfppuader foeh@s anaed dndodepanpeimee RE aupamesitsSwhich would be
too sensitive and therefore incompatible with the quite harsh reaction conditions of the
microwave-assisted Pictet-Spengler like reaction or containing specific R%/R® combinations
which would not be conveniently incorporated by application of the general synthesis
depicted in scheme 1. lodination of imidazole J (1,/Na,CQOj3) led smoothly to 2,4,5-triiodo-
1H-imidazole K which was N-alkylated (NaH/BrCH,CH,NHBoc) giving compound L.
Regioselective one-pot removal of two iodo-substituents with ethylmagnesium bromide
(first on position-2, and secondly on position-5) furnished exclusively the expected 4-
iodoimidazole derivative M which was Boc-deprotected (HCI in dioxane). The obtained
primary amine N was then allowed to react with aldehydes R'-X-CH,-CHO in a microwave-

assisted Pictet-Spengler like reaction. Subsequent Boc-protection and purification afforded



Compounds of general formula (1) and (I1) belonging to
this invention could be prepared according to severa
waBhe2drt routes descri bed bel ow (schenes 1 tRCI/B32007/055245
Al'l chem cal transformati ons can be perforned
according to well-known standard net hodol ogi es as
described in the literature or as described in the
procedures below. Starting materials are comercially
avai | abl e or prepared accordjppng to procedures known in
the literature or as illustrated herein. Sonme of the
exanpl es may be further nodified by mani pul ati on of
substituents to result in additional exanples. These
mani pul ati ons may include, but are not limted to,

therfﬁgl?(g-ie@rﬁhyd?&nﬁ@bté{mﬁ Abyrariné 'd@ﬂvatﬁéykﬁtwm\ ,thléllbdlldlng bIock QO in
ha@i drol ysis reactions which are cal m known t
[

t ho
{1 BTN FECHF (COMATBGPRGH T c HASyIURG SogRUIq g MiToduced by

|odfn@7rﬁé19l N ch&fet 'aﬁﬂ Sl%lbglﬂigs offeheb @eyAirige GaktshnforCivitht 34 ropriate
he reacti on or d si de-products. An overview

eletstﬁ%pr@%et;yajrawmnh@ﬂaé C?tél)!?%d ic?sﬁrcééféﬁ‘@er&a?tf?%dﬁ@%y ft’”e Cross-

couplihg $ét¥bﬁbh§)uélﬁ9cﬂ bWaﬂﬂﬁQlceelél&fdeﬂib IsVBStitlitRIAN 8 EHBNE hekiBdned on the
internmediates in this synthesis and therefore their

'm'?@gﬂ'%w'%t(?q@”ﬁ ébaT%\% iSYAthGRG e iveasgeyticurlis appreariate for the

preb&ftien of cdnipbuPaE bf BfMEIE 30 aha{iedvie R1rebrasEai Y Rfodeand
| eading to isoneric mixtures) was circunvented in this
approach throught he use of pseudosymetric
4, 5-di i odoi m dazol e derivatives. Diiodination (
12/ Na2CO3) of 2- substituted im dazoles A (from
commercial sources or fromregiosel ective syntheses as
descri bed in schenme 5) gave the correspondi ng
4, 5-di i odoi m dazol es B. Deprotonation of
pseudosymetric B (NaH DMF) and subsequent
L/ -al kylation with (2-brono-ethyl)- carbamc acid
terf-butyl ester furnished exclusively the product C.
The pivotal step of this synthetic route was the
efficient preparation of the correspondi ng
4-1i odoi m dazol es D by using a regi osel ecti ve exchange
of the 5-iodo noiety for MyBr (Et MgBr/ THF/ - 40C)
foll owed by trapping of the carbanion with water. This
process proved to be highly regioselective and only
t he expected 4-iodoi mi dazol e derivatives D could be
detected (as evidenced by 1H NVR). Moreover this
approach afforded an operational, convenient and rapid
synthesis of these key substrates and coul d be
acconplished on a nultigramscal e (see experinental
part). Boc-deprotection of D led snmoothly to the
corresponding primary am nes E which were allowed to
react with al dehydes R1-X-CH2-CHO in a
m cr owaveassi st ed



Pictet-Spengler |ike reaction. Subsequent
Boc- protection and purification gave the expected

WG 208078391 et r ahydro-i m dazo[ 1 , 5-a] pyrazi ne dePCTEB20WRG55245
F with good to high overall yields. The versatility of
the iodo-substituent allowed the access to a variety
of derivatives G (see schene 6 for the introduction of
di verse functional groups and substituents).
Boc-deprotection of G followeg by L/-alkylation with
el ectrophiles H (see schenes 4 and 13) furnished the
conpounds of fornmula (1) and (11). The additiona
bui | di ng bl ock O was synt hesi zed {schene 2) in order
to prepare sone specific conmpounds of fornmula (1) and

(I'l') containing ei,ther R3 substituents which | d be
too sensitive antK'therefore inconpatible mﬁth the
qui te harsh ion conditions of the

nicromave-a35|\\ W Pictet=Spengrer like re gn or
cont ai ni ng specific R2/R3 conbi nations whilch ul d not
be convenientl yai ncorporated by application gf the
general synthesis depicted in schene 1. |odi®ation of
imdazole J ( !'2/Na2CO8) led snmoothly to
2,4, 5-triiodo- 1/-/-inmidazole K which was L/ial kyl at ed
(NaHZBrCHQCHQNHBoC) 4 vi ng conpound L. Regi osel ective
one- pot nD al of t§D i odo- substituents mﬁth 3
et hyl (first on position-# and R
secon p03|t| ) f Ur ni shed exﬁﬁistﬁw
expected 4 i odoi m d zoIe derivative h was
Boc- deprot ected (HC b n di oxane). The obtQi ned P}Fﬁéry
amne t was then allowed to react with al dehydes |
RL- X- CH2- CHO i nBa ni cr owaveassi st ed Pi ct et - Spgngl er
i ke reaction. Subsequent Boc-protection and —
purification affordedthe 5,6, 7, 8-tetrahydro-im dazo[1
, b-a] pyrazi ne derivatives O Wth this building block
Oin hand, the pl anned specific conbi naRf ons of R2/R3
substltuents couk@ be introduced by IC)M)L t al
exchand& _nglng of the resulting gﬁjon MAth
approprlate el cfﬂophllesr_by_LLan3|t|o
net al -catal yze ross-coupling reaction |n{gf Ve
crosscoupling reactions), and by aromatic x
el ectrophilic substitution reactions perquMed onlthe
i m dazol e noi et¥ (schene 2). This synthetic route was
particularly appropriate for the preparatipn of
conpounds of fornmula (1) and (I1) with R3 representing
hal ogen. wherein X, R, R, R, R are as described
above, a8l Z is Br or OIs. Schene 1: CGeneral synthetic
route all anahthe preparation of comp@inds of fornula

(1) and \1TY . wher €Pn X Rl, R2, R3 and B4 as
descri be : N Nﬁ\N
R2 H O = N\(O
z _R* R? O
Y-

N
H R1
H G

wherein X, R', R?, R®, R* are as described above, and Z is Br or OTs.

Scheme 1: General synthetic route allowing the preparation of compounds of formula (1)
and (I1).



Schene 2: Preparation of building block O allow ng

i ntroduction of specific R2/R3 substituents. As shown
W0 poogoreae 3, specific R2-substituents coul d bRCEIB007/055245

advant ageously introduced at the earlier stage of

i m dazol e derivative Din order to avoid

si de-reactions susceptible to occur in the remaining

steps (e.g. aromati c nucl eophilic substitution

reactions with sone specificgfly substituted Rl

resi dues). Renmmi ning steps affordi ng conmpounds of

general fornmula (1) and (Il) were as previously

described in schene 1.wherein X, R, R, Rand R are

as descri bed above. Schene 3: Earlier introduction of

sonme specific R2-substijtuents. In a sllghtuy dlfferent

syn {C route, secondary anmine Qc
L/-gﬁiithed—mffh '/g nderivative R e\H/ATNa
derivative H) affon |nterned|ate S ch capls.
eitherybe directly 'transformed into target conpoungs \
(by reaction with anm®he R4-NH2) or which can be flir'st
hydrol yzed to the correspondi ng carboxylic acid T
foll owed by coupling with am ne R4-NH2 {schene 4).|
wherein X, Rl, R2, R3 and R4 are as descri bed ab

y L/ -al kylati gonof
8-§ptr@hydro-inidé?ﬁfiNf&:a]pyggzl
of /usefjul Z-substituted inidi;{ s A wer Egznlent
obt aiped eDtHer from commercial\ sources or from
regi dsel ecti V& synthesis (schemk 5). Treatnent of
1-triRyl-1 /-/- imidazole W tR n-butyllithium all,owed
the aPstraction of the nost acidic H 2 hydrogen d
t he generation of the corresponding carbanion. In a
next step, this carbanion can react with el ectrophiles
to forlm1l-trityl-2-E-imdazoles. The triphenyl net hyl
group'ycoul d be snoothly renoved by acid hydrol ysis
(AROH MeOH) to give the expgtted 2-substituted
i m aratjons are exenplified

}%ﬁ t Hgse exanples. All

|n9dqﬁah§s A . Sel ected prepar
i méfﬁ%i}y 5 but are_not, |i Rj’t
T H

th d functional g s _8nd i tuents
cow?d He used for further i v tizhti gh (el aboration
of RX’subs F?uents). Thus, i e tituted a useful
elect&pphile for the efficient] sy si s of

2-iodqi m dazol e derivati ves. reovef 2-iodo-1-

trity®™1 /-/-imdazole representbd_a versatile
whlefl X 29 RTBREL| ke 418Tas da8aRicGRBLAL on of additional

Scheme 2: Preparation of building block O allowing introduction of specific R%R®

substituents.

As shown in scheme 3, specific R>substituents could be also advantageously introduced
at the earlier stage of imidazole derivative D in order to avoid side-reactions susceptible to
occur in the remaining steps (e.g. aromatic nucleophilic substitution reactions with some
specifically substituted R' residues). Remaining steps affording compounds of general

formula (1) and (ll) were as previously described in scheme 1.



2-substituted i mdazoles via palladiumcatal yzed
cross-coupling reactions (mainly StMe cross-coupling

WO @sviaans) . 1-Trityl-1 Him dazol e- 2- car bal dePgHEB2007/055245
coul d be al so obtainedregi osel ectively and efficiently
(after trapping with DVF) allow ng further functiona
group i nterconversions and therefore access to
2- al koxynmethyl -1 /-/-im dazole (after reduction of the
al dehyde noiety and subsequept O al kyl ation). wherein
R3 is as descri bed above, Ris Cralkyl and R is
Cral kyl . Schene 5. Regi osel ective preparation of
2-substituted i m dazoles. The versatility of the
i odo-substituent in 5,6,7,8-tetrahydro-imdazo[1
,5-a]pyraziQFs F al bewed the access to a variety_#f
derivatiyes, as exenplified in scheme 6. HThus, R
treat N \R-butWIithiu /&
trappin the r ti ng carbani gp L§<
hexachl or oet hagge af f\orded the chloro-derivatpve.
Al koxy-resi due$ coul d be introduced by = R
copper (l)-catal yzed and m crowave- assi st ed
al koxyl ation of F (ROH Cul/1 ,10- phenanthro|ji ne/Cs
2C08). The carbani on generated after iodine/jretal
exchange coul d be snoothly trapped w tjhs L/
, L/ -di met hyl f ormam de and the introduced fornyl-noiety
coul d be additionally mani pul ated for N tion
of several derivatives (schene 6a and S er R*

N
2

the direct preparation ofcarboxylic acid

which in turn could be converted to am d

i odosubstituent also allowed the introduction

trifluoromethyl group via copper(l)-catalyzed

trifl uoropethylatjon (FSQ2CF2CO2Me / Cul). StMe
wheregsX. R o ffipl R it drR s iag e serbed op¥Rt wi t h

i odo-i m dazoles are well docunented in the literature,

ScRéMe BNEsHir ikPSRichorPof softd §lecmbYdlsabsitdaae 1

, b-a] pyrazines F reacted snoothly in such reactions

. ! ; . : ; i th
i $sh G AP g P R Paey i 6 St 8 e wih eser
derdlaBiv@lR @Rtedd dfethnidb@eavative H)effforfieg irteraledid® 'S which can either be

represents (G -2)al kyl. Schepe 6a; Use of  th
kg Piod o et Ao RS PT ko Bih BiRe -NH) or which can
be Bfs€ Bpdralyk@dtoothe @SFrediinidingScabay i 8ciXT fRlwddby EupAmgwith amine
4FEb?é§7as‘8escribed above, R' represents and R"
R EAs*)(C -2)al kyl . Schene 6b: Use of the
versatility of the iodo-substituent for the
preparation of derivatives. The preparation of sone

conpounds of fornmula (1) and (11) could be directly
undert aken
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starting wth appropriately disubstituted im dazol es
(commercially avail able or synthesized; schene 7).
wabaes/ 07429t al kyl ati on of 2, 4-substituted i m dazedEB2WT (55245
2-chl oroet hyl am ne hydrochl oride (in the presence of
powdered NaOH and catal ytic anounts of
t et rabut yl ammoni um hydr ogensul fate) afforded a m xture
of isomeric products including the expected conmpound
I'J. Subsequent mi crowave-asspsted Pictet-Spengler |ike
reaction with al dehydes R1-X-CH2-CHO furni shed the
expected 5,6, 7,8-tetrahydro-i mdazo[1 ,5- a]pyrazine
derivatives Q which could be transformed to conpounds
of formula (1) and (I11) according to previously
descri bed procedures.whereingX, RlL, R2, R3 and R4 are
as described above. SchenedZ\Freparation of compounds
of formulagf!l) and (I1) st ing with g34-substituted

inidazoles}QN: hydes R1- X RCHO wer g

reagents fNr Jth @repa i npowdg” o
(1) and (11 ever al(ZsyBtdr@ T et HGo
their effikfe preparation. Thus, al deh
Rl-CHZ-CHZ-C%HIQ (X = CH2) were readily é@e
reduction of R'he correspondi ng hydroci nn
(BH3THF) and subsequent oxidatio f the olgai ned

al cohols with PCC (schene 8). elimnary

hydr ogenati on of conmerci al avai | abl e ci nnam c aci ds
al  owned a conveni ent ac s to unavail abl e

hydr oci nnam ¢ aci d pre€tursors (schene 8%. vﬁerei n R1L
is as dBdcribed above. Schéﬁﬁ\ll-ﬂig Synt hsi s of

al dehyd CH2~CH2- CHO from ci nnani ¢
e -Gl P

hydr ociMnalm cyaclds p4Crosety Tetated thy _t hod of
pr epar ationyy anot iér short and conveni gnt elit$ of
di ver seRy itUled propanol derivatiRv 3t he

reducti on ‘of espondi ng propionic aci d,me
esters (sche .Ri OCRCH3 > wherein RRisSe
descri bed above. Schene 9: Synthesis of aIthydes

Rl- CH2- cH2-cl-10 from propionic acid nethyl=-esters. In

whERREXNE1 RPag? &Jd{r@%%_s%%ﬁg)ee%owdr oci nnami ¢ aci ds

were comercially availa

Scheme 4: N-alkylation of 5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazines.

A variety of useful 2-substituted imidazoles A were conveniently obtained either from
commercial sources or from regioselective synthesis (scheme 5). Treatment of 1-trityl-1H-
imidazole with n-butyllithium allowed the abstraction of the most acidic H-2 hydrogen and
the generation of the corresponding carbanion. In a next step, this carbanion can react
with electrophiles to form 1-trityl-2-E-imidazoles. The triphenylmethyl group could be
smoothly removed by acid hydrolysis (AcOH/MeOH) to give the expected 2-substituted
imidazoles A. Selected preparations are exemplified in scheme 5 but are not limited to
these examples. All the introduced functional groups and substituents could be used for
further derivatization (elaboration of R® substituents). Thus, iodine constituted a useful
electrophile for the efficient synthesis of 2-iodoimidazole derivatives. Moreover 2-iodo-1-
trityl-1H-imidazole represented a versatile starting material for the preparation of additional
2-substituted imidazoles via palladium-catalyzed cross-coupling reactions (mainly Stille

cross-coupling reactions). 1-Trityl-1H-imidazole-2-carbaldehyde could be also obtained
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addi tional synthetic routes allowed their successful

preparation. Thus, a convenient synthesis was based on
w@2iRos2enagel condensati on as depicted i n scheeEIB2007/055245

Knoevenagel condensation between aryl al dehydes R1CHO

and mal onic acid (in pyridine and in the presence of

pi peri dine) gave the expected cinnamc acid

derivatives. Catal ytic hydrogenation under standard

conditions ( 1 atmH2;, 10%PsifC); MeCH, rt) afforded

t he correspondi ng hydroci nnam ¢ aci ds which were

converted to the correspondi ng al dehydes

R1- CH2- CH2- CHO by the previously described

reduction/ oxi dati on sequence {schene 10). OOy O Il i
regﬁad@e%eﬁlaweﬁiabnw(ﬂem@bﬁihg with DRIFRSIIGIRRE FirkRd fa@y®al group
.. Schenme 10: Preparation of droci nnam ¢ aci ds and ,
InteIFVRIRRS TRl BRAIERACERRS 0 Z2lkRVanRYYET- I danglsh e gfluction of
the%@iyﬂ@ﬁﬂﬁét%_éﬁd BliRAu&tt ®BIkphtigHdr oci nnami ¢ aci ds was

based on a Heck reaction between aryl halides and

n-butyl acrylate (with Pd(QAc)2/ DABCO as catal ytic

syste chene 11). PauLgéiun}catalyzed hydr ogenati on

an5h§5kiéwuenL—sapomhﬁd ion afforded th

hydr ocissefani ¢ aci ds mhitQ/Mefé_ﬁﬁéi%hﬁ3ﬁV§Nted to the

expected al dehydes R1-CH2-CH2- CHO by t%ﬁ/previously

descri bed reduction/ oxi dati on sequence {schene

11) .wherein Rl is as described above. Schene 11:

Preparati on of hydroci nnam c acids and al dehydes

RL- CH2- CH2- Cl -1 O via HecR reaction. Al depydes RO

R1-O-CH2-CHO (X = O were/readily prepared according

toPPH%N§§%mheLLc*ropm§s icted in nEélz. Thu%HN/Z

al kyl atsen of phenol dekiy¥tives Rl%ﬁpal;ane%hyL LN

bronpacet ate, and subsequent reduction afforded the ~

al cohol precursors which,could be oxidized under Swern

conditions in order to opptain the expected al dehyde

derivatives (schenme 12). wherein Rl is as descri bed
above.

R' RI

o

>
=
=

wherein R® is as described above, R is C14alkyl and R’ is Cy.palkyl.
Scheme 5: Regioselective preparation of 2-substituted imidazoles.

The versatility of the iodo-substituent in 5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazines E
allowed the access to a variety of derivatives, as exemplified in scheme 6. Thus, treatment
of E with n-butyllithium followed by trapping of the resulting carbanion with
hexachloroethane afforded the chloro-derivative. Alkoxy-residues could be introduced by
copper(l)-catalyzed and microwave-assisted alkoxylation of E (ROH/Cul/1,10-
phenanthroline/Cs,CQO3). The carbanion generated after iodine/metal exchange could be
smoothly trapped with N,N-dimethylformamide and the introduced formyl-moiety could be
additionally manipulated for the preparation of several derivatives (scheme 6a and 6b).

Moreover, trapping of the previous carbanion with CO, allowed the direct preparation of
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Schene 12: Preparation of al dehydes R1-O CH2-CHO. The

synthesis of enantionerically pure toluene-4-sulfonic
W@e00d/0(83yt et hyl car banoyl phenyl - net hyl ester PGI/IB2007/055245

exenplified in scheme 13. Treatnent of nethyl

(S)-(+)-mandel ate with an al coholic am ne sol ution

gave the correspondi ng am de which could be converted

to tol uene-4-sulfonic acid

(S) - met hyl car banoyl - phenyl - ngd hyl ester after reaction

wi th ptol uenesul fonyl chloride.H Schene 13:

Preparati on of toluene-4-sulfonic acid

(S) - met hyl car banoyl - phenyl - net hyl ester. Whenever the

conmpounds of fornula (1) are obtained in the form of

carBbxllib! £8d AeriQabi @ARA Sin Ui RVRNHOBBHVBtE@Ntob8mides. The iodo-
ar at ed usi n(g‘hmet hods known to one skilled .in the

suthsltf enbal@o aB?)Nq ﬁdmrqprycg%og%ggllugfqngﬁqmgfgroup via copper(l) catalyzed

trifl dbrdfeByRAIdR I F SOSEH 0O, Ne /oul [ ¥fe @M)%é c@u@ingrrééctlons performed with
stationary phase such as a Regis el k-0l (R R

|odﬁm1ld@6q>lg§rﬁre welhdpeiamented ingthedi er@ﬁﬁ‘: (agd ) lofa%(ﬁ éﬁ]@ -tetrahydro-
|m|@ézo?1 @%ﬂpﬁﬁézn@y F aleBatsd Istdolfly duchrredbidks (withMaMariety of organotin

i cal_conditions of chiral HPLC are an
de'""’%\ﬁ‘?sa(ter%"W‘ﬂtﬂp‘éty'é‘f'”@t'[]ént A (EtOH, in presence or
absence of an am ne such as TEA, diethylam ne) and
el uentp®B (hexane) at a flowratgsof 0.8 to 150

nmL/ m n EXP | MENTAL PART ABBREVI ATI (AS USED HEREI N
AND | N SCRLPTI ON ABOVE) AgfHMcetic acid anh.
anhydr agNBaqueous BH3THF bor t eNBabydr of ur an
conpl eX Bog terf-butoxycarbonyl .BoC20 di-terf-butyl

di carb n r(CH2)2NHBoc (2- Br8 hyl ) - car bam c
acid ter ester n-BuLi n-but w4l ithi um DABCO

1, 4- dlﬁlgﬁ)l cycl o[ 2. 2. 2] oct ane R3

e

NBoc == NBoc
ry Y
X X

|1 |1
3 R RS R

RS
/ N N%N/ﬁ

X

RS
>\N 7 N /
= ﬁNBoc N == /EBOC })j/)\lBoc
& HO X

Rm Rm | 1 | 1

wherein X, R', R3, R® and R°® are as described above, R” represents (Ci4)alkyl and R’

represents (Cq.p)alkyl.

Scheme 6a: Use of the versatility of the iodo-substituent for the preparation of derivatives.



DCM di chl or omret hane DI BAL dii sobutyl al umi num hydri de
DI PEA L/ -ethyl diisopropyl am ne DVF L/

wQ Rjoseivazet hyl f or mami de DMSO di et hyl sul f oxi dePEIB2DéWI55245
acetate ELSD Evaporative Light-Scattering Detection
eq. equivalent Et ethyl EtMBr ethyl magnesi um brom de
et her diethylether EtOH ethanol FC fl ash
chromat ography on silica gel FLIPR Fluorescent imaging
pl ate reader FSQ2CF2CC2Me nejdyl
2,2-difluoro-2-(fluorosul fonyl)acetate h hour(s) HC
hydr ogen chl ori de 1H NVR nucl ear magneti c resonance of
the protonHPLC Hi gh Performance Liquid Chronat ography
HV Hi gh Vacuum LC- M5 Li quid Chromat ography - Mass

ectroscopy MeCN aget onltrl | e MeOH met hageol MsCl
sul fonyl chl o de . mnute(s)
r;;\ﬁ uI fonyl M S|O Ct r oscopy W\Nﬁ
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R

wherein X, R", R?, R® and R® are as described above, R” represents (Ci4)alkyl and R”

represents (Cq.p)alkyl.
Scheme 6b: Use of the versatility of the iodo-substituent for the preparation of derivatives.

5  The preparation of some compounds of formula (I) and (ll) could be directly undertaken
starting with appropriately disubstituted imidazoles (commercially available or synthesized;
scheme 7). Thus, N-alkylation of 2.4-substituted imidazoles with 2-chloroethylamine
hydrochloride (in the presence of powdered NaOH and catalytic amounts of
tetrabutylammonium hydrogensulfate) afforded a mixture of isomeric products including

10  the expected compound U. Subsequent microwave-assisted Pictet-Spengler like reaction
with aldehydes R'-X-CH,-CHO furnished the expected 5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine derivatives Q which could be transformed to compounds of formula (I) and (ll)

according to previously described procedures.
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PBS phosphate buffered saline PCC pyridinium

chl orochromate Pd(C) pall adi um over charcoal Pd(CQAc) 2
w@alosadizam (1 1) acetate Ph phenyl P-TsCOH PCT/IB2007/055245

para-tol uenesulfonic acid rt roomtenperature sat.

saturated TBTU O benzotriazol -1-yl-L/ ,L/

, L/, L/" -tetramet hyl uroni um tetrafl uoroborate TEA

triethylam ne TFA trifluoroacetic acid THF

tetrahydrofuran TLC Thin Layggy Chromatography tR

retention tine Ts tol uenesul fonyl TsC

p-tol uenesul fonyl chloride UV ultra violet Vis visible

WWattl. CHEM STRY: GENERAL PROCEDURES AND EXAMPLES

The follow ng exanples illustrate the preparation of
phar macol ogically active congounds of the inyention
Rbut do not & all limit theR cope thereof. A\l
)remﬂoer at ur es}aﬁ tated in measur eneny’s Nr e o

N>yne wittr aNvali an Mercory NBOG) i n ﬁ_{unﬁeﬁt» 0

vance 400 Iystru : chem)ta 'Tts are givenJin
Rpbpm rel ati vg2to the sol ventRfised; multipliciTigs:
singlet, d = da&ublet, t = tripl(et,gm: mul ti pl
broad, coupling constants are gfiven in

wherein X, R', R?, R® and R* are as described above.

Scheme 7: Preparation of compounds of formula (1) and (ll) starting with 2,4-substituted

imidazoles.

Aldehydes R'-X-CH,-CHO were pivotal reagents for the preparation of compounds of

formula (1) and (ll) and several synthetic methods allowed their efficient preparation.

Thus, aldehydes R'-CH,-CH,-CHO (X = CH,) were readily prepared by reduction of the
corresponding hydrocinnamic acids (BHs. THF) and subsequent oxidation of the obtained
alcohols with PCC (scheme 8). Preliminary hydrogenation of commercially available
cinnamic acids allowed a convenient access to unavailable hydrocinnamic acid precursors

(scheme 8).

R1/\/COZH — R1/\/\OH —_— R1/\/\O

T

R CO2H

wherein R' is as described above.

Scheme 8: Synthesis of aldehydes R'-CH,-CH,-CHO from cinnamic or hydrocinnamic

acids.

Closely related to this method of preparation, another short and convenient synthesis of
diversely substituted propanol derivatives was the reduction of corresponding propionic

acid methyl esters (scheme 9).
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Hz. HPLC conditions: Analytic: Zorbax 59 SB Agua
colum, 4.6 x 50 mm from Agi | ent Technol ogi es.
wWERwente1l A: MeCN, B: H20 + 0. 04% TFA. G adi eneCT/BR200M55245
(r) 5% B over 2 min. Flow 4.5 m/mn. Detection:
U/ Vis + M5. Preparative: Waters Xterra RP18 (Il arge),
75 x 30 mm Eluent: A: MeCN, B: H20 + 0. 05% NHAOH (25%
aq.). Gadient: 90%B (r) 10% B over 6.5 min. Flow 75
m/mn. Detection: UV + ELSD3q A. Synthesis of
carboxylic acids RL-X-CH -CO H, al cohols
R1- X- CH7- CH/OH and al dehydes R1-X-CH -CHO A 1
Synt hesi s of carboxylic acids Rl-CH2-CH2-CO2H A. 1.1
Synt hesi s of carboxylic acids Rl-CH2-CH2- CO2H vi a
Knoewves condensgat R
R , 4- 2(élitlgfprré\et hyl - pheﬁyl ) - acr?ﬁ c acid 'fmo
ced agel condensation (GP1)] A
Whg'{?g]plgnlgl on o#”%ﬂ%%é@(ﬂet hyl benzal dehyde (15. 000 g;
111. 793 mmol ) and malonjc acid (22.103 g; 212.410
Schafer §- $ynihssis efiaiehydes R HevedH2He3@ dr@nt RroBignic, acigaiethy! esters.
nitrogen. Then piperidine (8.5 nl; 86.079 nmol) was
In @é’&ﬁﬂel@rféi’pdi%r%@m& QRSs ﬁomhg}ﬂ&&%anﬁedadd%ewé%s%%H’é@clally available,
suspen3| on was heat ed . The reaction
addilional, rsynthgtic Javles gallowed ﬂjelraﬁléﬁgggﬁf@dp[qp@@tlaﬁ Thus, a convenient

sydtﬁ@slsCQ@sega%H Whi QnK%e\ié‘ﬁQgﬁnEérﬁ‘feﬁgatrﬂMdE\QCJHpﬁ’d'téd: iRCsGheme 10.
(12 6 M) in water grempltate

K”@Qi'feﬁﬁg%lé@”ﬁ?@é‘ﬁ@l b@\fﬁ@ef‘ﬂrl‘l é?ik@ﬂ‘y@q’ﬂ‘ R % apdgh@anigiacigl (in pyridine

andVi Bk drésehcd &P pfﬂe}ldlngﬁ&ﬁ}enﬂhegaxﬁ@ét@a c%§mﬁ:vé’c9@’d§ﬁ\ﬁaqlves Catalytic
under reduced pressure, then under HV t

hypgengtipgh sadet StBD({an 47-06‘11'“@1%% atghBey107% aﬁﬂ( ) |'\ée(3|di f) aldorded the
cor@es%@h@k}ﬂ_ @rp&ﬁhérﬁlc(a%%s%@r%rgwer%%@nveﬂté& ¥8he Ea'resd%ngr%g aldehydes

: no ionisation., 2,4-difluoro-3
R’ %tmﬁer% ydhelerpyipesix deseibed reduptiomipxidafian segHerse (scheme 10).
2,4- d|fluoro 3- et hyl br onrobenzene (2.000 g; 9.661
E’o i n anhydpous THF (36 m) wes treated dropw se
ver

10m ) V\Athasolutlon 1. 6M n- BulLi

JEEN

wherein R' is as described above

Scheme 10: Preparation of hydrocinnamic acids and aldehydes R'-CH,-CH,-CHO via

Knoevenagel condensation.

An alternative preparation of hydrocinnamic acids was based on a Heck reaction between
aryl halides and n-butyl acrylate (with Pd(OAc),/DABCO as catalytic system; scheme 17).
Palladium-catalyzed hydrogenation and subsequent saponification afforded the
hydrocinnamic acids which were again converted to the expected aldehydes R'-CH,-CH,-

CHO by the previously described reduction/oxidation sequence (scheme 17).
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in hexanes (6.04 m; 9.661 mml) while maintaining the

tenperature below -70 OC. This m xture was further
waiosEstIat - 78C for 2 mn. before anhydrous DRET/[B200AB5245

m; 19.326 mmol) was added dropw se (over 10 min.)

whi |l e mai ntaining the tenperature below -70 0C. After

conpletion of the addition, the resulting Iight brown

solution was further stirred at -78C for 1h30. The

resulting m xture was then ggenched at -78C with aqg.

sat. NH4C (10 m), and was then allowed to warmup to

rt. Ether (50 m) and water (20 m) were added, and

the organic | ayer was dried over anh. MgSO, filtered,

and concentrated to dryness under reduced pressure

(caution: rotary evaporation bath at 300C because the

al dedlyde—i s voI tille). The crudeMrified by FC CHO

IZzDCI\/p to gi vB™h puﬂe?oduct =4 ? ro-3- RN

et hyI benzal dehyde as pale yellow oil ( 1.250 g;
Hag38y. 0rs- (2, 4-di f1 uor o- 3- net hyl - phenyl )-acrylic acid

According to the previously described general

whelefCRUMLE deSHibed dBpevenagel condensation (75C, 3h30)
betmeen 2, 4-difluoro-3-nethyl - benzal dehyde ( 1.560 g;

Scfts sl TEgoaenth s Shaig R I b hoowo v

HealCi’e)ébhdh acid as a pale yellow solid ( 1.600 g; 83%.
LCMS: tR=0.86 mn; [MH +: no ionisation.

Aldﬂeééﬁd£1u§-r% Itﬁél (E)Jr r)g\{r%% ?/Q/adigglg)?qr%é%g qer @r&q toatﬁe synthetic route
deni)ditededutsehe(rﬁ?l‘)Z Knee vealkggiain Qﬁn;ﬁlﬁmatde@ﬂat(v§§CR1C3lh2®)th methyl
bro?]?a\é%t%pe %nfgléld Uﬁﬁé}e;dl gﬁoﬂ%ng# ﬁ]l )%?@1 flgge%gés%gs which could be
oxidi9ed vhdemmShwerrg avaditiong ipr @decto 3bladr tHeuexsected aldehyde derivatives

érlflg ronmet hyl - phenyl )-acrylic acid as a col orl ess
(sc &?5 030 g; 82.5%. LC-MB: tR = 0.89 min; [MH+:

1| nj sati \uor o- 4- tr or ogt hyl - pheny @:ryl
R g)"la ér/gﬁﬁDto thée p?ev@ou de_c’r Rﬁe@téﬁer al
procedure (GF’l)O Knoevenagel condensatl on (75C, 3h20)

Whg,%w\ge,g ag dfe%é‘rﬁfe‘a -Aot&i f1 uoromet hyl - benzal dehyde (9. 000
mmol ) and mal oni ¢ aC|d (9.262 g; 89.012

vethe product 3-(3-fl uaro-4-
Sc’i’er’m I@%@ﬁ%@?ﬁ?ﬂ ofidaiydgs BCQJ@HC'CS'Q d as a colorless
solid (9.520 g; 87%. LCMs: tR = 0.90
The synthesis of enantiomerically pure toluene-4-sulfonic acid (S)-methylcarbamoyl-

phenyl-methyl ester is exemplified in scheme 13. Treatment of methyl (S)-(+)-mandelate
with an alcoholic amine solution gave the corresponding amide which could be converted
to toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester after reaction with p-

toluenesulfonyl chloride.
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mn; [MtH +: no ionisation.

3-(2, 4-di net hyl - phenyl )-acrylic acid According to the
w@e@sioo2sl y descri bed general procedure (GP1),PCT/IB2007/055245

Knoevenagel condensation (75C, 3h30) between

2, 4-di net hyl - benzal dehyde (10.000 g; 74.528 mmol) and

mal onic acid (14.735 g; 141 .607 mmol) gave the

product 3-(2, 4-di met hyl -phenyl)- acrylic acid as a

colorless solid (9.720 g; 7434. LG Ms: tR = 0.86 mn;

[ MkH +: no ionisation.

3-(3-fluoro-4-nethyl-phenyl)-acrylic acid According to

the previously described general procedure (GPl),

Knoevenagel condensation (75C, 2h30) between

3-fbuor o- 4- et hyl - begzaldehyde (10.519,.9; 76.154 nmol)

Hand nalonlc aci 155056 g; 144.694 ) gave the

)& 6duet 3-(35flu nmﬁhylphenyT% Crpric acid as a

ijorless solid ( £ 1.860 g; 869%. LC—NBH tR = 0.84

[ MtH +: no 16 Iatlon
,4,5-trifluorlg-phenyl)-acrylic lgcid According to
the previously described general procCedure (GPl),

Knoevenagel condensation (75C, 3h) between
ScligMe 33 tRreparativrobidomaheldtsyptieni¢ Zcio (89)-gethdBa2dayhpthenybmdthyl
eStnplonic acid (8.644 g; 83.076 nmmol) gave the product

c (3,4,5-trifluoro-phenyl)-acrylic acid as a yeIIow

solid (8.600 g; 97%. LC-Ms: tR=0.91 min.; [ MH +
WheoevasntheacompourBls( 4f tforinfulajo(i)oam mbfa]'nqme'mytm faomybf onixtures of

c the

ené'ﬁlo%e u‘r&gg %@%Sﬂtﬂg n%glvensg%) PaLf%&oﬁsd iﬁ% HOQQQF%@% @rh]ej skilled in the
art: begwberforma(tron|a‘ridu$mralmmhoofyr)lwawam@eh)sdbs CLGyORLG;over a chiral

staf 1Pl Bibenrsh e SEya RPN B SRR, Bt Dl Ghitecer oo-

H @cioddums celusml or beSsicd athiiRak2A0Q0 1gh) SO&D-H IECuvS: collR1rF Typical

0,96 m.n.: +. no_ . L .
condifjons i ‘ZSWaE.MF gl%.ar@ 7 i 1994RYiCoMpiie Ry AT elugty A i (EIQfL iy presence or
abs‘&h@@bﬂbﬂ@nﬁrﬁb sld 4y BFA adisthylaf@®g anbetlepeBghakane), at a flow rate of
&ﬁ (GP1), Knoevenagel condensation (75C;, 3h20)
0868t /@”% 5-trifl uorobenzal dehyde (9.730 g; 60.777
nmol )
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and malonic acid (12.016 g; 115.477 mmol) gave the
product 3-(2,3,5-trifluoro-phenyl)- acrylic acid as a
W@ i0snress solid (8.310 g; 68% . LCMS: tR = OPGHIBRNOT/(55245
[ MkH] +: no i onisation.
3-(3-fluoro-4-nethoxy-phenyl)-acrylic acid According
to the previously described general procedure (GPl),
Knoevenagel condensation (75C, 3h) between
3-fl uoro-4-net hoxybenzal dehyglg (6.080 g; 39.445 mmol)
and malonic acid (7.798 g; 74.946 mmol ) gave the
product 3-(3-fluoro-4-nethoxyphenyl)- acrylic acid as
a colorless solid (7.530 g; 97%. LC-Ms: tR = 0.86
mn.; [MH +: no ionisation.
EXPERBVENTADEART - phenyl ) - propi oni ¢ acid [genera
procedure for hydrogenation of cinnam c acid
derivatives (GP2)] A m xture of
3- (3, 4-di met hyl - phenyl )-acrylic acid (19.269 g;
ABBREVISHONSTRIUsED MEREN ANDAN rideelbksORMIRIN AsdvEy at ed
charcoal ( 1.920 g) was placed under nitrogen before
OH (300 m) s carefully added. The resulting
Acéﬁspension mag&%W§@5H under vacuum then under
anhiydrogen ( 1 athydrowend the reaction m xture was
vigorously stirred at rt for 4h. The reaction m xture
Mywas filtered BYECYS pad of celite, and concentrated
BHuMHEr r educedbparssatrabydiofigay eorhplex expect ed product

3- (3, 4-di met hyl - phenyl )-propionic acid as a grey solid
BOGhi ch was fur%ﬂgﬁnﬂﬁ%g%mBWder HV (19.070 g; 98%.
Bot, O M5: tR = Odi8&rtmiuty) dicMbohate no i oni sati on.

- (2 4=di fl uoro- 3- et - phenyl ) - propi oni c, acid
BrGERENERRY o LRE Bt rempaniadad P gl sl
n-BuLpcedur e (GPayutydumgenation ( 1 atm rt; 3h) of

-(2, 4-di fl uor g- 3-net hyl - nyl)-acrylic acid ( 1 .568
DA&P . 916 nnDIfgéiyggFﬁéogﬁgg@¥@éeproduct
DCB4 (2, 4- di f | uodionl3romdtiiye phenyl ) - propi onic acid as a

ey solid . 600 g; 100% . LC-M5: tR = 0.97 mn;
DIE%%X'] + no i(oﬁlfsggtlliy%},“mmun@hydn e
DIREA 2- f | uor o- 4Atathyidiisop@ppiatie phenyl ) - propi oni ¢ aci d
cording to revi ousl y. descri bed genera
DMEy ocedure (GP )fdﬁwg?%ﬁgﬂ@¥P8n (1 atm rt; 4h) of
DMBJ 2- f | uor o- 4ditrattiyl waifoxidet hyl - phenyl ) -acrylic acid
(5.937 g; 25.356 ) gave theexpected product
EAS-(Z-fIuoro-49gyﬁ£$%%%onethyl-phenyl)-propionic aci d
EL8B a grey sol Edadofath@Qight-Scattering Detection

eq. equivalent

Et ethyl

EtMgBr ethylmagnesium bromide

ether diethylether

EtOH ethanol

FC flash chromatography on silica gel

FLIPR Fluorescent imaging plate reader
FSO,CF,CO,Me methyl 2,2-difluoro-2-(fluorosulfonyl)acetate
h hour(s)

HCI hydrogen chloride

'H-NMR nuclear magnetic resonance of the proton
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g; 77%. LGMS: tR =0.88 mn; [MH +: no ionisation.
3-(3-fluoro-4-trifluoronethyl-phenyl)-propionic acid
woewendi2ay to the previously descri bed gener al PCT/IB2007/055245
procedure (GP2), hydrogenation ( 1 atm rt; 3h30) of
3-(3-fluoro-4-trifluoronethyl-phenyl)-acrylic acid
(9.510 g; 40.615 mmol ) gave the expected product
3-(3-fluoro-4-trifluoronethyl-phenyl)-propionic acid
as a grey solid (9.420 g; 98%. LGMs: tR = 0.89 mn;
[ MkH +: no ionisation.
3-(2, 4-di net hyl - phenyl ) - propionic acid According to
the previously described general procedure (GP2),
hydrogenation ( 1 atm rt; 3h) of
HPBE( 2, 4- di met hylgheRyhin@cliylid ©hashstog@piy0 g; 55. 160
mmol ) gave the expected product
HV3_ (2] 4-di met h{i9NpfRSHYM) - propi onic acid as a grey solid
LciMs 830 g; 100yuidlshrdatdgRiphy O- M&ss pbctrbddopl +:  no
loni sation. 3-(3-f]uoro-4-nethyl-phenyl)-propionic
Mee®N d Accor di n8°&9NiY#fe previ ously described gener al
MepiHpcedur e ( GPakthdagdr ogenation (1 atm rt; 4h) of
3- (3-fluoro-4-nethyl -Phen |)-acrylic acid ( 1 1.859 g;
MsgE. 824 mmol ) Gienesidioaysatarida product
min3- ( 3- f 1 uor o- 4myirkitd1y) - phenyl ) - propionic acid as a grey
solid ( 1 1.740 g; 98% . LCM5S: tR = 0.83 nmin; [MH] +:
Sno i oni sat i onMeY¥1aN8sUioRYk i f | uor o- phenyl ) - pr opi oni ¢
Msaci d Accor di nyak9 shB@rdaegyw ousl y descri bed gener al
rocedure (GPZ%, hyd&g&enati on ( 1 atm rt; 5h) of
PBg-(s, 4,5-trifPRRSPHGHRIGTEA-S2Rg/ | i ¢ acid (8.600 g;
pcé2. 547 mmol ) Fﬁfmﬂ@rﬂ%hmﬁdrﬁﬂepr oduct
3-(3,4,5-trifluoro-phenyl)-propionic acid as a
P or 1 ess sol PAIlGdBITEOErgharses  Lovs: tR = 0.90 nin.;
Pd{OM] +: no i opaIRAlUNPI) acetate
g- (4-trifl uorgmst hoxg-)phenyl )-propionic acid Accordi ng
Phto the previ oB§WY! described general procedure (GP2),
p-TRYH ogenat i onpérakobRdsufibhic 26id0) of
3-(4-trifluoronethoxy-phenyl)-acrylic acid (14.000 g;
T 60.304 mmol ) @)&%t%r&{rﬁect ed product
sat3- (4-trifl uor esmidsaxy- phenyl ) -propionic acid as a
bei ge solid (14.120 g; 100% . LC-M5: tR = Q.95 mn.;
TB'HQ/H_H] + no O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium tetrafluoroborate

TEAONI sati on. 3-{rgth?yla'§nihéi fl uor o- phenyl ) - propionic acid

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC Thin Layer Chromatography
tr retention time

Ts toluenesulfonyl

TsCl p-toluenesulfonyl chloride
uv ultra violet

Vis visible

w Watt
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According to the previously described general
procedure (GP2), hydrogenation ( 1 atm rt; 3h30) of

WR2¢08/032%t t ri f | uor o- phenyl )-acrylic acid (8. 31BCHIB2071055245
1 12 mmol ) gave the expected product
3-(2,3,5-trifluoro-phenyl)-propionic acid as a grey
solid (8.020 g; 96%9. LC-MS: tR = 0.83 mn.; [MH +:
no ionisation. 3-(3-fluoro-4-nethoxy-phenyl)-propionic
acid According to the previoggsly described genera
procedure (GP2), hydrogenation ( 1 atm rt; 2h30) of
3-(3-fluoro-4-nethoxy-phenyl)-acrylic acid (3.090 g;
15. 751 mmol ) gave the expected product
3- (3-fluoro-4-net hoxy-phenyl)-propionic acid as a

I. CHEMISTRYS GENERAL PROYEBUREEAND EXAMBLESR = 0. 85 nin.;
[MtH +: no 1onisation. A 1.2 Synthesis of carboxylic
acids Rl-CH2-CH2-Cqg 2H via Heck reaction. A 1.2.1

TheSYdlIbWﬁf@;l @xaﬁ?’ffple?’sr Mhst@i@[ﬁed@%ﬁaratlon of pharmacologically active compounds
| uor o- 2- -benzene A sol ution of

Oftf’r%ﬂ']ﬁ’ﬁﬂté%rht?‘fté*ﬁﬁo" gtalldim! @9(5& PethR{eol.60. 794 Ml ) in

All 5pedstrs PEMalelint) was added dropwi se (over 5 min.)
to an ice-cool ed sol ution of

VIR, BIEp Ul T e £e i Yaian Nt nnpy MskUment prodriker Avance

4007InkstrurhBet; cesbichll IhgitsSnk GivieAn PES rélative ©th@bol08KE ussadadltiplicities:
ni.traog 0 .mn The r%@ctlo [

—Vﬁlr}g‘l‘et (dé)@glem% trlpa,lﬁﬁj l"&’r]t' e_[[ rga%gu;ﬁ@g@ép&%@tﬁg given in
Hzorgani c | ayer was successively washed with 1N aq.
hydrochloric acid (100 m ), sat. ag. NaHCOs (100 m),
HP dfinally wwth brine (100 m). The organic |ayer was
——ﬁgéﬁm@ﬁﬁgﬁzover magnesi um sul fate, filtered, and
concentrated to dryness under reduced pressure to give
Anaintico Zartge 59058 dguhicolomnad.cad8d trinoifrahl Agilnt Eebhmntd)gresl—ﬂluents A:

MelGhY B H00 b 04 F A B 0% B 5 B Qb e s AT oy imin

Detebtiorhe&)\obicai med nesyl ate deri vatlve (15.170 g; 50.381
mml) in anhydrous THF (90 nl) was added dropw se a

Pregetima e R LR "%%ehﬁf{ R nimsPluptt Aofegh By @0 + 0.05%

NHLOH (25951 dy.). Gradledithedesa8 — 10908 o3t GTbmln.TFQ)\AEGBUﬁIVrﬁiﬁ. Detection:
vvaébgl%ol ed to 00C before dropw se addition of water
Wi ), and

A. Synthesis of carboxylic acids R'-X-CH,-CO,H, alcohols R'-X-CH,-CH.OH and
aldehydes R'-X-CH,-CHO

AA1 Synthesis of carboxylic acids R'-CH,-CH,-COH
A.1.1 Synthesis of carboxylic acids R'-CH,-CH,-CO;H via Knoevenagel

condensation.

3-(3,4-dimethyl-phenyl)-acrylic acid [general procedure for Knoevenagel
condensation (GP1)]

A suspension of 3,4-dimethylbenzaldehyde (15.000 g; 111.793 mmol) and malonic acid
(22.103 g; 212.410 mmol) in pyridine (85 ml) was heated to 50°C, under nitrogen. Then
piperidine (8.5 ml; 86.079 mmol) was added dropwise (over 5 minutes) and the resulting

suspension was heated to 75°C for 2h. The reaction mixture was cooled to 0°C, and
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addition of ether (200 ml). The organic |ayer was
dried over anh. MgSO, filtered, and carefully
w@omwseri2erat ed under reduced pressure (CAUTI ON PCPIBRMAQGIS5245
with | ow boiling point,therefore heating bath of the
rotary evaporator at 300C !). Purification by FC (DCM
gave the pure product 5-brono-1
, 3-di fl uoro-2-nmet hyl -benzene as a colorless oil (6.910
g, 669%9. LGMs: tR = 1.00 m4z; [MH +: no ionisation.
1-brono-2,5-difluoro-4-trifluoronethyl -benzene A
slightly yell ow sol ution of
2,5-difluoro-4-(trifluoronethyl)aniline (10.0 m ;
76.708 nmmol) in MeCN (90 nl) was treated with
pore@ RS Gh lide-Guomsd stutioh of 8cebiratéd h@@ﬁ)cﬁféﬂbbmdgﬂ@ Nt B8 ml) in water

een _heterggeneous m xture was heated to
(120B|1%i0 i g RipCibiied BelpYessrirpdyqt wag ffetpdratt. agd V@?QGWP)Water (3x
100 ﬁlchRQNa(rﬁrQ; Whikr Was elnated daderde@dSReONRs, tiéh mdér HV to give

the resulting m xture was further stirred at .
thef%'redi’rﬁ%(bmt THEAAPRIYrRISHYhéP o geif @8 FsCHlelass sl (19 230 g; 98%).

LCMS UL ESD B in2[MeMEGhd iBniga@n.to rt, and was directly
pur|f| ed by FC (DCM . After concentration to dryness

ﬂ duceﬁ resﬁj&lﬁ t he expected product

F?)rl?o qnz8ld§h¥9¢ 1 i 1 | uor onet hyl benzene was

A d@bteal (R C 8ol atforosfan gelifidblo-§- ﬂr%tf%&ﬁo@]ob&%e (2.600/5; 91681 Fnmol) in

no | oni sat |

a”de%an*rE(WNQW@Sire@ﬁdf r%"?"é?ré?“r‘?{/ 10 A yER@ sklution ¢f it Y n-Buli

in wéxalﬁe@m.omna, Q.ngrr?n’ﬂ@w&@ﬁléIrﬁélmlt@rngr@ethtéﬁe%%@r&;reﬁ%lcﬂﬂzm C. This
.M [ . . rea Wi coppe

i e Slrigoat P8 5 2 it Boore Ao PMEL (1 49 m; 19.326

mn’ftﬁ)tmsngﬁmw&pme((dwreemmn heaileefaintifthétheAempbiitire Beldiv —70°C.

Aft%qe<§c§r“a§ﬁ(¥rhgp |o Hweégl'tlagightsleromn@c)lutlgﬁ dN'\%\bSh rt%%g stirred at
—78°€sfot 1h30y THe xésmrtmgwmtufwwtamfensmehér%@ AL74T0ntivag 2§3320\IH4CI (10

The dar k het er ogeneous reac t s al
e gaf 985 e SEA S e (oD i) Bye Rete? ey werd added.
ano“ﬁteebrg@@lﬁ?@{j& rwaetslj dmatdt Ovell iR e My SN dfiteréds indesbnpéftRied & dryness
e expected produc . . .
“”%rﬁ?(gl‘iggff%ﬁ%}]%r(ﬁ?‘iﬂq"i Fatany v 8Pt etiRn b3ih gL aNE bepause the aldehyde is
volgfié piThedcrage &v?é%driﬁ% ij| FC KD(ﬁE)Qogglvé@H@ guﬁgplﬁﬁuctt Raifluoro-3-
. m . +: Nno I C
mebuhReTalchugEan PaISEIBE GIH Ge8 BriP bt vi - acr yl at e

3-(3,5-di fluoro-4-nethyl -phenyl)-acrylic acid butyl
3-(Bdtdifludroesratetihylpheagh)weeylfcadcidHeck reaction (GP3)]

According to the previously described general procedure (GP1), Knoevenagel
condensation (75°C; 3h30) between 2,4-difluoro-3-methyl-benzaldehyde (1.560 g; 9.744
mmol) and malonic acid (1.926 g; 18.515 mmol) gave the product 3-(2,4-difluoro-3-methyl-
phenyl)-acrylic acid as a pale yellow solid (1.600 g; 83%). LC-MS: tg = 0.86 min; [M+H]":

no ionisation.

3-(2-fluoro-4-trifluoromethyl-phenyl)-acrylic acid

According to the previously described general procedure (GP1), Knoevenagel
condensation (75°C; 3h20) between 2-fluoro-4-(trifluoromethyl)benzaldehyde (5.000 g;
26.027 mmol) and malonic acid (5.145 g; 49.451 mmol) gave the product 3-(2-fluoro-4-
trifluoromethyl-phenyl)-acrylic acid as a colorless solid (5.030 g; 82.5%). LC-MS: tr = 0.89

min; [M+H]": no ionisation.
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To a solution of 5-brono-1
, 3-di fl uor o- 2- net hyl - benzene (6.910 g; 33.379 mmol) in
waelvgdrsaos DMVF (200 nl) were added successi vel BCHIB2907/055245
acrylate (7.15 m; 50.062 mol ), DABCO (157 ng; 1.333
mmol ), potassium carbonate (4.612 g; 33.379 mmol ), and
pal | adi um acetate (150 ng; 0.669 mmol). The resulting
brown suspensi on was heated to 1200C for 1h. The
reaction mxture was allowedggo cool to rt before
ether (400 m) wasadded. This m xture was then washed
wth water (2 x 200 m), and the m xed aqg. |ayers were
further extracted with ether (150 m ). The conbi ned
organic layers were dried over anh. MgSO4, filtered,

3-(3RG oERARANLSBNRSthICp K NERFyRNSEH 1 educed _pressure.

Purification by FC (DCM/ heptane =
ACGRENGu LR H]eodFBFEY'OQS'Xsd?ss‘iﬂbﬁﬂu@ﬁae@' rrB"toﬁWUFBh %’ﬂ? Knoeve”age’
cordfeh¥atios &@°d; Brby) b@ﬁﬂieern @3|u@roy41|tr|ﬂgh%ométh bfZnld¥yde (9.000 g;
further dried under 4. 690

46.8348 MM\ and [nmlq).ﬂlq_ acHio( i 89 @112 @I) gave t'\r@ prg)(lj:ijct 3-(3-fluoro-4-
trlflaor()axeﬂrwibﬁéﬁwfébrﬁlctdd(f hélarcRleby somrh@wio ga87%). iLc-mst € = 0.90

é .ester According to the previously described
m"géM HhI nglopisatiel-e (GP3), 3, 5-difl uor o- 4-
(trifluoronethyl)bronobenzene (10. 000 g; 38.316 mmol)

3(ar4dznmtw ph@hyll)at:q/he?a%m 57.474 mol) gave after

Acqq_r%m; / iﬂ‘ean@' %ggsﬂyi:) d%?fgl Eg?g;((jaﬁgr@ L]éllto%g drgn (8¥1chnoevenagel
corﬁjehgatﬁmctvﬁ‘fwcﬂh@{)ﬂbémefah 2of-girRitiy-beptadublyle a00.§00 §; 24528 mmol)

an{%ﬁ |gt%tﬁ%r (1% I’i% Ellgp(ti(% bel %ﬂgglt%lp@upéé (2% dlmet@yf-phenyl)

ac@ho( 3cid- &8 fal veIbOess- ﬁmwh@)(xeqobewl%)) acrybi ¢ aco@ebuiry | [M+H]":
. &er According to the previously described general
lonFAb¥edure (GP3), 5-bronp-1 , 3-difl uoro-2-

nmet hoxy- benzene (10.670 g; 47.849 nmol ) and butyl

3(Mluwc&uenéth91-|2l$enw-a&ync ddd ol ) gave after Heck
cti uri fi cat

AC‘PPé pgngn:{r%zggr%\;/ipﬁggl pgg%crﬁegd&epera procgdure QBE% Knoevenagel
coﬁﬁeﬁgatbnd(?BF@oQIGGOC} mwémw-fmbmqyin)etn}ﬂmghza:daﬁ/ud (b015y9 g; 76.154

m e‘i?t er as@amsekl ’\gvg%be'&ﬁ 63% ég?g%ge]gde prod/zct 3-(§-f uoro-4-methyl-

phélw()lbcmbebﬂ -a3, Bealbridss@old pIheEmplg 88ey)ylLC-o1aak d OBt iiln; [M+H]": no
, &er According to the previously described genera
'O”E? ¥bdure (GP3), 5-bronp-2-chloro-1 ,3-

di fl uor o- benzene (10.000 g; 43.969 nnDI) and butyl
3-(3¢/9ytrifluerd-phddylyracryib a8EB nmol ) gave after Heck

Ac%oi@ﬁt% ngn r%}zcl)ge}/ ﬁ@gl a:agsc%%redf g%ﬁ(tarlapnpr%\éed':ucr:e( ?&M 5 Knoevenagel
condensation (75°C; 3h) between 3.,4,5-trifluorobenzaldehyde (7.000 g; 43.724 mmol) and
malonic acid (8.644 g; 83.076 mmol) gave the product 3-(3.,4,5-trifluoro-phenyl)-acrylic
acid as a yellow solid (8.600 g; 97%). LC-MS: tg = 0.91 min.; [M+H]": no ionisation.

3-(4-trifluoromethoxy-phenyl)-acrylic acid

According to the previously described general procedure (GP1), Knoevenagel
condensation (75°C; 6h) between 4-(trifluoromethoxy)benzaldehyde (10.000 g; 52.598
mmol) and malonic acid (10.399 g; 99.937 mmol) gave the product 3-(4-trifluoromethoxy-
phenyl)-acrylic acid as a colorless solid (12.080 g; 99%). LC-MS: tzx = 0.96 min.; [M+H]™

no ionisation.
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product 3-(4-chloro-3,5-difluoro-phenyl)-acrylic acid
butyl ester as a colorless solid (10.870 g; 90%.

WO B0RB7820R = 1.09 min.; [MH] +: no ionisation.PCT/IB2007/055245
3-(3-chloro-4-trifluoronethyl-phenyl)-acrylic acid
butyl ester According to the previously described
general procedure (GP3), 4-brono-2-chloro-1-
trifluoronethyl-benzene (12.820 g; 49.412 mmol) and
butyl acrylate (10.56 nl; 7434 18 mmol) gave after
Heck reaction (1200C, 2h30) and purification by FC
(DCM /| heptane =1/1) the pure product
3-(3-chloro-4-trifluoronethyl-phenyl)-acrylic acid
butyl ester as a yellow solid (7.030 g; 46%. LCMS

3(2 85:trl$lu1>90 then yl)-bdhit hcidno i oni sati on.

u

- 5-difluoro-4-trifluoronethyl -phenyl) acréllc aci d

AC‘ERE '99 &t Hie AREYPHINg deerTRd FEBRGR uEW%e%gm( bl Knoevenagel
corﬁ)%ﬂﬁét@n (7625:E3HM0S befaddzh, 2 Qﬁhflmob"erﬁaldbwdéom%g 60 777 mmol)

rifluoromnethyl -benzene %
an%m%b(?n'%@m de&1p e 45 5rﬂ77 @@Oimavmﬁ)pra%ﬁé S trlfiélerp phenyl)-
acrzlﬂﬂ%lldoéb 61efBdess1&iy @Bhopyr b8Ygatcamsby, EQ.8PGM,; [M+H]":
tane = 1/1) the pure product
ionigafien.5- dj f | uor o-4-tri f1 uor onet hyl - phenyl )-acrylic acid
butyl ester as a beige solid (6.410 g; 53%. LC-MS: tR

3- (3=-fll|oﬂ<34fﬁ1é’thox{l%bﬂ1yi)-a6mib%idS ation.

3-(2,5-difluoro-4 xy- phenyl ) - cr [ utyl
AOGEtIBY K o1 WGV OB haoBi 6T o GEnYrohiobipr s 4ERAY alknoevenage
corffefs&ibar 75°CP3h) BetWeOIs- Qucﬁo-dl-rﬁétbl@i)ibeﬁzal eh de (6.080 g; 39.445
m i%‘;}o(g%@%g%ae%g (7&}968 gégél g%(‘b? 3 8§’§v§ %@ 31_(,5%Iﬁloro-4-methoxy-
phére/@catcnme actiZA3045c01 30883 Qb li@ M5Bl é?l%)at_cqvnsbm 686 RGM: [M+H]": no

tane = 1/1 ) the pure product

|on§a 5-di f| uor o- 4- met hoxy- phenyl )-acrylic acid butyl

ester as a col orless solid (6.183 g; 32%. LC-Ms tR =
3-(3,4dimiethyl-pheMylidpropidaic avid Egdnieedl.précddute 3or hydrogenation of

. 3-(3,5-difl . h | [ [ id butyl

c'"@@%"é? af@ﬁ%&gf"")ﬁ g[l}%énre Pofnﬁyérgggﬁg?%ﬁ g;:l ci nga?/n c

A Mgééofé%@)@]dlrﬁelﬁyIX;thah?I)-@fsryllc acid (19.269 g; 10_95,55 mmlol) and 10%
- - di actylic aci u

palghidh Oy ashied chsCondy g B Whn hiaase fntdh fiden Haip MeoH (300

ml)aﬂis' vabfatly abdgdc ga%réﬁjlﬂ?@%lgber}im phapededindesr vaictuagdien under
ef or . was .carefu

hy(ﬁ%%‘?ﬂ ﬁi%ﬁﬂ&é&ﬁé‘?a&}iomx%ma‘%sdv'% 8%%3’ \5@6%%\“ foné&h- The reaction

mixfurg evasifitidreaig@er @ pladaif plite pardl ¢dmeemteaed underreduogt @rawdsre to give

ey e RERE e L ER el el B BN OB e B3 88V solid which was

furthendrisatt uraiee HVYGLOTO0 g; 98%). LC-MS: tg = 0.85 min; [M+H]": no ionisation.

3-(2,4-difluoro-3-methyl-phenyl)-propionic acid

According to the previously described general procedure (GP2), hydrogenation (1 atm; rt;
3h) of 3-(2,4-difluoro-3-methyl-phenyl)-acrylic acid (1.568 g; 7.916 mmol) gave the
expected product 3-(2,4-difluoro-3-methyl-phenyl)-propionic acid as a grey solid (1.600 g;
100%). LC-MS: tg = 0.97 min; [M+H]": no ionisation.

3-(2-fluoro-4-trifluoromethyl-phenyl)-propionic acid
According to the previously described general procedure (GP2), hydrogenation (1 atm; rt;

4h) of 3-(2-fluoro-4-trifluoromethyl-phenyl)-acrylic acid (5.937 g; 25.356 mmol) gave the
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reduced pressure to give the expected product

3-(3,5-di fl uoro-4-nethyl -phenyl)-propionic acid butyl
w@2108/078281 a yel | ow oil which was further dri edPCHtB2007435245

(6.960 g; 90%9. LC-Ms: tR=1.10 mn; [MH +: no

i oni sati on.

3-(3,5-difluoro-4-trifl uoronethyl-phenyl)-propionic

acid butyl ester According to the previously described

general procedure (GP4), hydipgenation ( 1 atm rt;

3h30) of

3-(3,5-difluoro-4-trifluoronethyl-phenyl)-acrylic acid

butyl ester (8.849 g; 28.710 mol) gave the expected

pr oduct

exp?ec(e% sro@lidt BY2Rorb-4- [rlfﬁjb#éﬁféﬂﬁw-bhyﬂmwm@ﬂbhl);'a@fd% HBie§ solid (4.590
aci d butél ester as aﬁly'] ellow oi] (8.6 979% .

NS NR t= =10-88 min:; fiIKHT"T np-igpisatiory
|on|sat|on 3-(3, 5- dlfluoro 4- et hoxy- phenyl ) - propi oni c

3- (@-ﬂhdrcbuttmﬂu@ﬁnﬁthﬁqudl)wobmm@acuar evi ously descri bed
ocedure 1 atm

eneral  pr hydr ena
Acdhiing o yf SROUY dhrised TR ARy P2 T gitbenaliond ! atms
3hfm;togl3 (ssrgeuro 4- &lﬂé&l@n%thyﬂlpgéﬂyl)tﬁﬁwmo bRV ® .5 10eg; ePpEIGE Afhol) gave the
F%@oqgup%é?% §3Igpro-is-yrgl[JSWhylngr&lﬁprgg%a @c{jioepsga\)%ey solid (9.420
g; %R L8NSt 289 fhirt; (NMEHPOf ©RIsBYd. phenyl ) - pr opi oni ¢
acid butyl ester Accordlng to the previously described

3 (gﬁ)n ra hﬁ pﬂ%ﬁg pro |on| a‘cmlydr ogenation ( 1 atnm rt;
Acébnﬂuag% mef;brumbOsly’rdbﬁdrlfbde@bﬁ@i’et pocedlie ngPRy, arqawgbﬁatmi @ atm; rt;
3h)p %édg?lsél thS/Ppr?’eAﬁ?/l)%bry%g'asc%B (é"??d) _%%V trm?no XBaCt ":f‘he expected
produt23- gzdufnheﬂm@hénylrprbbbﬂc(y\z/m dyh gﬁé}eiﬁmltj)(QBBO@ 000%)/()LC -MS: tr

est.er. as a yell ow green ol 6. 160 g; 979
'OB%W@ M@%&*L '9@3%1 R::"[MH +: no ionisation.

3-(2, 5-difluoro-4-net hoxy-phenyl)-propionic acid butyl
3-(2fluero-Aaueathgi-ploeriyd)-prlopiqriiewcious| y descri bed gener al

dr ' 1 v 3h f. -
Ao 355l ri iy YR REE SRl or e Jere) ifpbglotn (1 atm:
4h)asf t3e(B-flubrat8tnedhyl-pRedbBaamiial deidy@ ¢ @59@865,89430'(@@) gavedbe expected
ot P Lo BEE ORIG REB e ol . Lo
MS1 tr1:00.88min; [MWHT]: ho iordsdtioni sat i on.
3-(4-chloro-3,5-difluoro-phenyl)-propionic acid butyl

3'(§§E5§f{ricf:@f)gér'§5§6§z'glt?qlﬂ%'rcoac'41enyI Y-acrylic acid butyl

Acastlieg t¢ Bre0@Bvigusiy 8ediRedigehdral gionedure ¢@PdR hiyOrogeSatipn (1 atm; rt;
5h) 015§Q3 Wgorl)luorg%ﬂe%ﬁ /%&%cl Q(% U(@G%Heé @f&?’%rﬁcﬂ) %Q\% ‘ﬁ% expected
product 3-(3,4,5-trifluoro-phenyl)-propionic acid as a colorless solid (8.620 g; 99%). LC-
MS: tg = 0.90 min.; [M+H]": no ionisation.

3-(4-trifluoromethoxy-phenyl)-propionic acid

According to the previously described general procedure (GP2), hydrogenation (1 atm; rt;
5h30) of 3-(4-trifluoromethoxy-phenyl)-acrylic acid (14.000 g; 60.304 mmol) gave the
expected product 3-(4-trifluoromethoxy-phenyl)-propionic acid as a beige solid (14.120 g;
100%). LC-MS: tr = 0.95 min.; [M+H]": no ionisation.
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(0.320 g) was placed under nitrogen before EA (140 nl)
was added. The resulting suspension was placed under
wa@ 20807829t hen under hydrogen ( 1 atm), and t hePCEER20M55245
m xture was vigorously stirred at rt for 22h. The
reaction mxture was filtered over a pad of celite,
and concentrated under reduced pressure to give the
expect ed product 3-(4-chloro-
3, 5-di fl uoro-phenyl)-propi ongg acid butyl ester as a
slightly yellow oil which was further dried under HV
(5.020 g; 98%. LCGMs: tR=1.14 min.; [MH + no
i oni sati on.
3-(3-chloro-4-trifluoronethyl-phenyl)-propionic acid

3- (@ Gtslﬂrlflﬁét'@bh&'lﬂ)-&db" éniefacid
chl oro-4-trifl uoronethyl - hengur%-acri/al i ¢ aci

AC‘ERE '99 t%é*teeﬁ’re("?u%%é%c”bgé QQquahPr'i?P? i(7E2 F‘dﬁ'ioéénfit'of (1 atm; rt;

3h30) 3t 392, %%ﬂom%yl)@ﬁ@hdg%ﬁﬂ{@bﬁ@@ la*lf’ﬂ1(1‘Qef’ﬁm@l}tgla‘é@ﬁtl‘i)éj expected
char coaj &g %%1 Iaced under nltrogen beforZ

pro(’%t@ (-3 SR OB y')'Pr'i iorie Gridi 35’ 0y eivid 67099 BPAaLddMS: t

= OB (RIS HYTho Idheatimder hydrogen (1 atm), and the
reaction mxture was vigorously stirred at rt for 9h.

g re ct n n1xtur? was fllte ed over a pad of
3-(}Hppress- °&5R@§ﬂ¥' Bf%RPﬁ'ﬁ(?é’l' reduced pressure to

Ac@jr&"ﬁ &@ﬂlee%’éﬁﬁﬂﬁfid@ﬁ(ﬁ%@@tgeﬁer(aBpr@bbdlfr@-(GPZ) hydrogenatlon (1 atm; rt;
rone

-tr I oni,c I
205" b Tmod MeiioReRn el 4 Enan Gl ander siavamo) gave the
expgeBtediStroduct Iﬁ(@af@uord-ﬂlﬂ#&mﬂy%hen}}l-) pAdpidfiidiacid b eHoteriede solid (3.080
%gg)l)gls_gt i g_n. ‘?}%5 2.5 T
9: 997 L5+ R 3dt+-&2 MirhedMT - PRENVIIOBY 0pi oni ¢ aci d
[general procedure for saponification of esters (GP5)]
A.1TD 8ynthlesisi sfrtadboxylic acids R'-CH,-CH,-CO.H via Heck reaction.

di £ 4- et hyl - phenyl ) - pr opi oni ¢ acid butyl
AL SRifE St oY) SRR oty 1 MeOH (150 ) and-

wat er (25 m) was added at rt ag. 1N NaOH (68 m; 68
5-bnomlo} 1,3 -difludreA4inethydrbenkerie on was furt her stirred at

f h, h d
bl o B0 AP i 15 s ot 10 m
wasadded depwiet (overgp mil\) tdGhn (c6&onlell solution d)én -dreamo-@eg:tifl pddobenzyl

a0y Al S e B 1y B FBOEREM 200 m. The

resebhhg aolugch was IstlrEléd\/h((S"@ whiler nithegem, )’chOOn@afﬁhe rézajiem mixture was
dllu(t r| d(%)x)dgal '\\{% G 10&)I h]tj)erw%%hg&gq, ”%C%Péarn"f‘é ?e‘qjyer was

s
suc&eésﬁvéy diaherbwith 41N1'ed1 H)Mdfqdmmnllea)c+¢)('1®pl rohj s:ataaq NatdGO; (100 ml),

an(gp rtmagla W|gﬁal‘grlrneﬁvﬁél gﬁ)oé%e é)?g\;’\’@j%aye \et?%/%en\l%edfc%eté@%ﬁp%smm sulfate,
filtdréd;Hindt corcentratied aibi drpness under reduced pressure to give an orange solid
which was additionally dried under HV (15.170 g; 99.5%). LC-MS for the mesylate: tgr =

0.92 min.; [M+H]": no ionisation.

To an ice-cooled solution of the obtained mesylate derivative (15.170 g; 50.381 mmol) in
anhydrous THF (90 ml) was added dropwise a solution of superhydride LiEtsBH (1N in
THF; 106 ml; 106 mmol). The resulting mixture was stirred at 0°C for 5 min., and then at rt
for 30 min. The solution was cooled to 0°C before dropwise addition of water (100 ml), and
addition of ether (200 ml). The organic layer was dried over anh. MgSQ;,, filtered, and

carefully concentrated under reduced pressure (CAUTION ! product with low boiling point,
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3-(3,5-difluoro-4-trifluoronethyl-phenyl)-propionic

acid According to the previously described genera
wee@setere (GP5), saponification (rt; 45 m n.)POF/1B2007/055245

3-(3,5-difluoro-4-trifluoronethyl-phenyl)-propionic

acid butyl ester (7.658 g; 24.682 nmmol) afforded the

pr oduct

3-(3,5-difluoro-4-trifluoronethyl-phenyl)-propionic

acid as a colorless solid (64216 g; 99%. LC-MS tR =

0.90 min.; [MH +: no ionisation.

3-(3-chloro-4-trifluoronethyl-phenyl)-propionic acid

According to the previously described genera

procedure (GP5), saponification (rt; 1h) of 3-

thetetoreMeRtifg dathr offthé! estayRdVvapbrafit e B0IC PY PRIfEN BGIFE (DCM) gave

butyl ester (7.07Q og 22,901 mmol ) afforded the
therﬂ%edgaduct 5-bromo-1,3-difluoro-2-methyl-benzene as a colorless oil (6.910 g; 66%).

LCI$:3z ehl. o @ird-[+H] 1 Hetignigtiby. - phenyl ) - propi oni ¢ acid
as a yellow solid (5.670 g; 98%. LC-Ms: tR = 0.97
mn. ; {;Mj-ﬁﬂ +. no,
1-brempszpdiftHosorbtriflugremethvlbanienes | uor onet hyl - phenyl ) - p
A sﬁi@ﬂﬂiyﬂ)’éﬂill@w%@iudcc)jpf\@ﬁz,ng@rd-ﬁ-(ﬁrih@pr]?ﬁﬁtﬁygalﬁ|ir)e aesxinﬁis;b)edfos mmol) in
ral procedure. , ponj fi on (rt: 0
Meg.??@%@'aw Herigd y r‘ﬁon’%B H?I(%ihé%% gﬁ-jé%'ﬁ i%”J the green
het@ﬁdggn@?ﬂsyﬁx&ﬁé @ias @atbdQo @5°A. N €&8tisen tprt-alifyppicad (10 mi; 84.379
I o, . . . .
m”%’-')('ﬁ,ﬁ‘?%‘}‘ 12QBV)ovas thepadded Jrpmisa QYsh SRy P8 M Fsglting mixture
Wagmérgeagtiraengﬂ MiECSf@} PRBd. ﬁhghalk-gﬁeeﬁ@@%ogdrt@ﬁh@:redcﬁ?n:mixture was
. mn. ; +. No oni sat | on. . esl S Of1,
alHieRRGPY! thit Ppp MeRh ey g eS by P oy itk BE G ghntiAtgn Lo dryness
und;&- 4@dacéﬁ'|2h_ H £330 tr?ielc’:lek;%&wh i)dB(BUU@f ﬁ@ﬁoﬁ@@bidﬁﬂu@ﬁ‘d-f‘&'iﬂuoromethyl-
-(4-triflyoronet hyl - pheny| )-propan;1-o0 ener . .
bengele A B0 Pedl i OF (RAG . BEMERe F07 min,; (e

no &n@aheh.s (GP6)] To an ice-cool ed honobgeneous sol ution
of 4-(trifluoronethyl)hydrocinnamc acid (9.800 g;

44. 9 nmol ) .i.0 anh ous THE (250 m) was added
+-ipigge et ARt 67 4 m . o9 4 mol)
A ;?Mﬁbn.?@ cm'aminoﬂ;mlor@suhztdm‘fmghwto@emgussos)ov Uhinoh imaseCN (65 ml)
urther stjrred at 00C, .under nitrog or 1 an
wag PIEAES ith B55een “arid ! B o S 5B nar Shuid o200 e oreen
hetﬂf'rdgb?é(lﬁjswa'sdlﬁ@gda?(thelta’@d(lG@FC&mld s éfilt@%b)[ﬁy) nitvels (6.53 ml; 55.008
care o) | owe water (1 1). OH angl .
oA LR ool e Fraf R et ADvBr and TSR i fing mixture
WaNJMeDﬁWLe(dd%MSilﬂ@)rlﬁh)ZO. THeed ko h‘eﬂeﬂamnedélmﬂbcticﬁmﬂikmé was allowed
wWer e was Wit rin 0 ri.ed over, anh. SO
to 88y Hesuf et ltutinifiod BY 55 vl Bt e uat g ihgpss under
redotes preseure T expadedwarsduct 4-bromo-2-chloro-1-trifluoromethyl-benzene was
obtained as a yellow oil (12.820 g; 50%). LC-MS: tz = 1.10 min.; [M+H]": no ionisation.

A.1.2.2 Heck reaction between aryl bromides and butyl acrylate
3-(3,5-difluoro-4-methyl-phenyl)-acrylic acid butyl ester [general procedure for Heck
reaction (GP3)]

To a solution of 5-bromo-1,3-difluoro-2-methyl-benzene (6.910 g; 33.379 mmol) in
anhydrous DMF (200 ml) were added successively butyl acrylate (7.15 ml; 50.062 mmol),
DABCO (157 mg; 1.333 mmol), potassium carbonate (4.612 g; 33.379 mmol), and
palladium acetate (150 mg; 0.669 mmol). The resulting brown suspension was heated to

120°C for 1h. The reaction mixture was allowed to cool to rt before ether (400 ml) was
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purified by FC (DCM/ MeOH = 9 / 1) to give the pure

product 3-(4-trifluoronethyl-phenyl)- propan-1l-ol as a
W@ i0s0ress oil which was further dried under HRCT/8B20@0055245

g; 100%. LCMs: tR=0.89 mn.; [MH + no

i oni sati on.

3-(2,4-difl uoro-3-nethyl -phenyl ) -propan-1-ol According

to the previously described general procedure (GP6),

reducti on of 3-(2,4-

di f 1 uor o- 3- net hyl - phenyl ) - proplonlc acid ( 1.569 g;

7.838 mmol ) gave after purification by FC (DCM/ MOH

= 12 / 1) the product

3-(2, 4-di fluoro-3-nethyl -phenyl)-propan-1-ol as a pale

add@ﬁ' raw Mixturé whs2héh GasB&Pvith WatdYR2 X R0=ni), 8Rd M mixed aq. layers

we. f(“th‘%r %Pft'i%éliet%;‘{v'”bﬁf@ﬁy“)5op'i”6p5rﬂ? gorgPingd OErANNIGYe's Waie dried over

anrprl\ﬁg}S@Mﬁlté’red&&ﬁrddhéélm%&ﬁfoadlryvﬁés@%@l# Rd(&Rpressure. Purlflcatlon by
reducti on of 4- dineth

ionic a
PO BCHEH Garsee TH M) TBH e T or oH SR otd mEyHphenyi)
acr{/ieChdid biEOekter 32 a/yellbwt&GNrﬂérOWéﬁfurther dried under HV (4 690 g; 55%).
2,4- dlnethyl phenyl)-propan-1-ol as a pa e yel

LCd\ﬂﬁg te 8. 12HOM-+ (Yo - NPENGBLIORR = 0.86 min.: [MH] +: no
ionisation.3-(2-fluoro-4-trifluoronethyl - phenyl ) - propa
3-(B\5difiordca-arifiliorgmiethyil ipheRy I ac AR dcidIBEEA ebRE gener al

rocedure (GP6), reductiao f 3- fl uoro-4-

ACBIRG 0 clit IRy PSSCHPED| BT Y BoERE),  35-diluoros-
(trif&%&?agzm?gmog@z@d né{(1(ﬁ00(pgl;r38°.$fﬁaﬁ1h@[) dy oyl GBIgMté (Ve et 57.474

= roduc . o
mmpl) siaye aBFoHack BRFIQRoH BRI AR pHYTicBHR RN FE (CM hgptane =
1/1pmeepmem@dmi3L(3(5_7dimpﬁo?gtriﬁlﬁ)r&%thylwdwﬁa-ab@i<,: abid Htyl ester as a

mn ;. +: i . . e

Sty 5eigh SOILCT, 20 g 8RS s P8 b 113mime AL e fowision.

previ ously descri bed general procedure (GP6),
3-(3,6ciftlidror4 -AietBoXy3p Henydl)-aaty liy beidznyll és{@f opi onic acid

{c{r%mg qg N}g%qreylcysﬁ/ 1330f|%%og§¥rg%'%{:%r%ge ure (&lP%?té Br%mbcy 1 g%lfluoro 2-
methok-bénzbnee(10y870pd) efy849- minappandl bolyl asryatep ed0e2dy ll;l DIWF74 mmol)
gaf?géﬁt%r(%%c% ri%g%_io%; (13878, 2ty GBS uritibation by P ThAm /b= 1/1) the
purg- p(radlfdt l$9(B§5~dhflmdrb-f4Lme1lh0n§erWy+)Fm;MigIa)é:'rmblﬂplaé'sliér-aﬁ a slightly beige

ner
o (A 41198 e P et 1 B b Rl o

trlfluoronethyl phenyl ) -propionic acid (9.430 g;
3- (%h%ﬁ mifDJog@preaﬂl)-acryﬂmrdcfd batyl esteby FC (DCM / MeCOH

Aoprnd 1P\1a% AT ORI PheTBRL SRR GBIk Sgmos ctforo-1.3-
difluoro-benzene (10.000 g; 43.969 mmol) and butyl acrylate (9.40 ml; 65.953 mmol) gave
after Heck reaction (120°C; 2h) and purification by FC (DCM / heptane = 1/1) the pure
product 3-(4-chloro-3,5-difluoro-phenyl)-acrylic acid butyl ester as a colorless solid (10.870
g; 90%). LC-MS: tg = 1.09 min.; [M+H]": no ionisation.

3-(3-chloro-4-trifluoromethyl-phenyl)-acrylic acid butyl ester

According to the previously described general procedure (GP3), 4-bromo-2-chloro-1-
trifluoromethyl-benzene (12.820 g; 49.412 mmol) and butyl acrylate (10.56 ml; 74.118
mmol) gave after Heck reaction (120°C; 2h30) and purification by FC (DCM / heptane =
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pale yellow oil (8.340 g; 94%. LC-Ms: tR =0.90 mn.;
[ MtH] +: no i oni sation.

w@2{08/0782¢li f | uor o- phenyl ) - propan- 1- ol Accor di ngP@DIB20€7/055245
previ ously descri bed general procedure (GP6),
reduction of 3-(3,4- difluoro-phenyl)-propionic acid
(5.000 g; 26.859 Mol ) gave after purification by FC
(DCM/ MeOH = 9 / 1) the product
3- (3, 4-di fl uoro-phenyl)-propap-1-ol as a colorless oil
(4.490 g; 97% . LCMs: tR=0.82 nin.; [MH +: no
ionisation. 3-p-tolyl-propan-1 -ol According to the
previ ously descri bed general procedure (GP6),
reduction of 3-p-tolylpropionic acid (10.200 g; 62.1

1/1}8hé’ﬂmw p@cﬁ%@t ef(B%hIQB?lﬂltlff:lﬁ)?dmélﬁylmheﬁf) 66X bcﬂe@ﬂll-eﬁer as a
_ 0 ro - as’ a
yellgui oty €0 F0 994%>0L5pM§g%yr T R M ng s dion,

[ MkH] +: no i onisation.

3- (35(oﬁﬂuém-mfmdremmwmmnyl)9acmi@m BU?I edeeording to

ACiBOBLS dhe STeveuEs Sa50rcs JSncreh PPERRBATT L s & dfuoro-s-

tnﬂg@nogwce&rswbéﬂz%ng O(I16£2989}§r mt?q r@mwdzﬁfdt Butyputiyfdte a8 uenml; 59.141

= t product. . _
gl 5 G HRChERARPN GHRNGI Y STpr B ToBiona ECHRGM / heptane -
1/1E1Hd pWe Prbduct B-(2,50diflud@o- 4914ﬁ(()ororh61'hMﬁ)hefnﬁ)-ac@h(85C|Hi butyl ester as a

oetb ol @Dk SRR 7 9 i IR S bRl gP

3-(3-chl oro-phenyl)-propionic acid. LCM: tR = 0.84
3-(ZBAdifludrivkdmethoxy-plogtydpadrglic acid butyl ester

Aot 1 hE Breviee st BPRE Ahingr Th ABERG - Bomy g 5-difuoro-4-
meiHdxNWBn £tiaGl18,028Qf) 7Mi8B): mehoh ahd3Rutyl acryldty ,(15.38.8nl( $07.750 mmol)
a0 Ytgr ek pddaipdLf20: bbb} and Blgsatior ol FaupBMy bepiang = 111 the
purbl'[gocﬂlroewmﬁfdlwdgig—aiﬁ%tbeﬂ/ gﬁam@r)@k:rmng @Clellmimlt)ﬂ! ebtea} a colorless solid
u or o- phe - propi onic
(6. LS(% %%8/%65@\653 > 2@5’“%% L'gao%' Stag%/n'pufi f!ocati on by
FC (DCM/ MeCH = 9 / 1) the product
A.132.8 3-8, Sdiflablarémiethipeplyényl jopropionid acid asykbester [generil |

procedure for hydrogenation of cinnamic esters (GP4)]

A mixture of 3-(3,5-difluoro-4-methyl-phenyl}-acrylic acid butyl ester (7.651 g; 30.089
mmol) and 10% palladium over activated charcoal (0.760 g) was placed under nitrogen
before MeOH (100 ml) was carefully added. The resulting suspension was placed under
vacuum, then under hydrogen (1 atm), and the reaction mixture was vigorously stirred at rt
for 2h45. The reaction mixture was filtered over a pad of celite, and concentrated under
reduced pressure to give the expected product 3-(3,5-difluoro-4-methyl-phenyl)-propionic
acid butyl ester as a yellow oil which was further dried under HV (6.960 g; 90%). LC-MS: tg

= 1.10 min; [M+H]": no ionisation.

3-(3,5-difluoro-4-trifluoromethyl-phenyl)-propionic acid butyl ester

According to the previously described general procedure (GP4), hydrogenation (1 atm; rt;
3h30) of 3-(3,5-difluoro-4-trifluoromethyl-phenyl)-acrylic acid butyl ester (8.849 g; 28.710
mmol) gave the expected product 3-(3,5-difluoro-4-trifluoromethyl-phenyl)-propionic acid
butyl ester as a yellow oil (8.622 g; 97%). LC-MS: tg = 1.11 min; [M+H]": no ionisation.
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(7.130 g; 89%.

3-(3-chloro-4-trifluoronethyl-phenyl)-propan-1-ol
woewendi2ay to the previously descri bed gener al PCT/IB2007/055245

procedure (GP6), reduction of 3-(3-chloro-4-

trifluoronethyl-phenyl)-propionic acid (3.000 g;

10. 498 mmol ) gave after purification by FC (DCM/ MOH

=9/ 1) the product

3-(3-chloro-4-trifluoronet hyks phenyl)-propan-1-ol as a

colorless oil (2.430 g; 97%. LCMs: tR=0.98 mn.;

[ MtH] +: no i oni sation.

3-(2,5-difluoro-4-trifluoronethyl-phenyl)-propan-1 -ol

According to the previously described general

3-(P5URGHS-hffdxy -pIREHT b l@bl&'flc 3ci62blftyl ester

dlfluoro4tr|fluororrethl- glonlc aci
Acgosdig o e Rrgvieusly Hﬁ%ﬂrbbe@W@eréf P@Peﬁwﬁu( Pébthuyerr?gB?atP@ (1 atm; rt;

2h)( QCM(é 5M$ﬂdro—49néthd>)y éﬁéﬁyma@@u@tacud buty! ester (2 410 9 8 917 mmol)
5-di fl uoro-4 trlfluororreth(a&/)hnl propan- 1-

ga\é?stg‘ﬁ XppgRt PiPdyel -Ehosifiuoret-msioxy-rhsty!-prop! aqqubuiyl ester as
a cBloBdsgBiN2:41DMrbb%). no

ionisation.3-(4-trifluoronethoxy-phenyl)-propan-1-ol
SR GHigforBhRReoHY oyl s BB T ler
Acédruuﬁbwrrwmbh@uew Ebsdkd geheRI Pdiced e i(GPEY - @@)ggnatlon (1 atm; rt;
4h)_ob§?(§ﬂ‘_55%q% -g% a{)r%gt%yl LHeln];/ll) %g}yhc ac%ybutyl ster (é 3% g; 20.568
mnﬁyl)l( é'a\lier tHel evpeoteat ﬂS}@HthFHl?ZWHDﬂu@rfoO@ﬁfiﬂudroﬁietr@d‘»pﬁenyl) -propionic acid

col orl ess oi
DU RRPT. 55 17 TP iz i 65101 %GR BRAVS! J B barmia:. B+’
ionRatier.ding to the previously described general

procedure (GP6), reduction of 3-(4-bronmophenyl)-

d 0 : ft
-G abSiact Bie iy tveherRronlitis e Pt s e B oduct
Acéblrtﬂiég7 o om)prggueuw Egﬁri@ﬁd{ge&e@l p%?e@réQGBﬂ}'\,ﬁzﬂsrogbhation (1 atm; rt;
, 9 . - VB! = 0. n.; +: N0
o) gp-{aoreivorost pistia ery agvls: Bd Y o5ty aHop. & 22.866 mmol)
ga\/écmereg{bé@e(ﬂ prdduet :B){Esidﬁusfqﬂ-d%m)dytwdngEpmpﬁinic acid butyl ester as
u n_ - .. .
= PPl G-l ) B a7 BT np ot

nmol ) gave after purification by FC (DCM/ MeOH = 9 /
3(4):htdne%ddlumro{bhéﬁylx-pﬁomohlfclam butyhester ) - propan 1- ol

A fibdte ?1!'\/%1&{-_9“ 031%'0 ifdol¢ ﬁg%ny%iac%ﬁ A gig LT Bestd R (5000 87 18.202
mmol), zinc bromide (0.819 g; 3.640 mmol), and 10% palladium over activated charcoal
(0.320 g) was placed under nitrogen before EA (140 ml) was added. The resulting
suspension was placed under vacuum, then under hydrogen (1 atm), and the reaction
mixture was vigorously stirred at rt for 22h. The reaction mixture was filtered over a pad of
celite, and concentrated under reduced pressure to give the expected product 3-(4-chloro-
3,5-difluoro-phenyl)-propionic acid butyl ester as a slightly yellow oil which was further

dried under HV (5.020 g; 98%). LC-MS: tg = 1.14 min.; [M+H]": no ionisation.

3-(3-chloro-4-trifluoromethyl-phenyl)-propionic acid butyl ester
A mixture of 3-(3-chloro-4-trifluoromethyl-phenyl)-acrylic acid butyl ester (7.030 g; 22.921
mmol), zinc bromide (1.031 g; 4.584 mmol), and 10% palladium over activated charcoal

(0.403 g) was placed under nitrogen before EA (150 ml) was added. The resulting



10

15

20

25

3-(3-fluoro-4-net hoxy- phenyl ) -propan-1-ol According to
the previously described general procedure (GP6),

wo eabgoti2on of 3-(3-fluoro-4- nethoxy-phenyl) - ppOPIBR2O 7055245
acid (3.820 g; 19.274 mmol ) gave after purification by
FC (DCM/ MeCOH = 9 / 1) the product

3-(3-fluoro-4-net hoxy-phenyl)-propan-1-ol as a
colorless oil (3.550 g; 100%. LC-Ms: tR = 0.85 min.;
[ MFH +: no ionisation. A 2.24§8ynthesis of al cohols

R1- CH2- CH2- CH2CH vi a reducti on of esters
3-(3,5-difluoro-4-nethyl-phenyl)-propan-1-ol [genera
procedure for reduction of esters to alcohols (GP7)]
To an ice-cool ed sol ution of

sué%eﬁﬁoﬁwﬁ‘elsfblﬁééoouﬂdé'miat&}dhmph%'h)’ur)delﬁrf@md@@h 1 Htingl M}He reaction
ester (2.200 i n anhydrous THF

m )
MiXNie "Qfd\é@xorai"%bw%eéj %t 'ﬁ@rs%‘l Q0P 6PPHPN BLIHSFVRDH r%@( oy a pad of
celifldand 3nddnitraled iR} YodutbE pFRsretth REeSRé @Rﬂ)&ﬁbd/\@@duct 3-(3-chloro-

stirred at 00C, under nitrogen, for 1h, and then rt
A-tgerqmeshy! -pheRd)- P@QE’PIC&P'WWM?%GR/\%%%{GM R yvhigh Was fU"ther dried

undi;”rqmwra&ﬂsoagidoo%m@fw%&h (18 nth )} (N1oh] oveidnigytionat er (10

he volatiles were renoved under vacuum and the

s extracted wth DCM m
A. 1%%% (ﬁ&ﬁmﬁljafﬂ -4-metpyul-rhenyl)s ﬁonéémagwe[geu%ﬁahpmeﬁare for
sa;(jb‘mﬁgbtmtﬁéfmé}:s (gwﬁﬂﬁl filtered, ﬁnd cogcentrat ed to
S I reduc rsu The crude ur
To g slhEor SR SR T o BPh e %%6&%5%09 27.157
mn%n(a ﬂeonmorrﬁr)%naahéitw (I EMYWas aﬂ@@ﬁat -4, a8 Naopa 68 ml; 68

mrr{cﬁA*_Hﬁg:reﬁ@tlri}%ﬁplgtéqq %ﬁ_s £%ur@er slfrre(l}/%t rt %r 1h. ]\/?eOH was’ then removed

un(fer(rédlﬁredipfréslé;gfé)WatéldeH P VBB By, -paeRy nixtofcopaadidifiéd with aq.
1Nﬁ<§grgg r‘rﬂglnt(%gt% t% g%er\ébgu(sj%f P&@fé%lgbrﬁlgm%g%%aed and the layers were

shék@hfdnuwegmgégygzgfwnldy)sr WEORirtRr exidsdtel twlﬁ YICN$5®MmI). The mixed
o

4,
org%glc ayéﬁr§ grl d oyer an J{)H\\fﬁé@ﬁy’ﬂerﬁﬁeﬂﬁ j:orfﬁegggtﬁd 1to (ﬂryness under
red@@e(ylﬁregsur85%hepqir6du&| BQSV5leﬂu)oro LMy I-phBn)-FroRibnic  acid was

obtgln(ag ag adﬁ)z;_g; MSI QY grolllqélﬂ'ﬁ vaﬁﬂgmr ?[I%q, Brb(‘iﬁ{_l-ﬁ_\{ 6‘:’,.090 g; 94%). LC-MS:
tr AC.86hilh nIMEH) " thddomEgionousl y descri bed gener al
procedure (GP7), 3-(3,5-difluoro-4-nmethoxyphenyl)-

3-(?,5%{{@%#00%%%‘%&? ﬁ'f}ﬁp%tgﬁg %os"l%cn)lcgdmg 888 mmol ) was
Actretihgxy theeawdyslypdexeabedlgaierdl ptocedidd® @GP 884ponifitationgs45 min.)
of %i-(|3?5-difIuoro-4-trif|uoromethyl-phenyl)—propionic acid butyl ester (7.658 g; 24.682
mmol) afforded the product 3-(3,5-difluoro-4-trifluoromethyl-phenyl)-propionic acid as a
colorless solid (6.216 g; 99%). LC-MS: tg = 0.90 min.; [M+H]": no ionisation.

3-(3-chloro-4-trifluoromethyl-phenyl)-propionic acid

According to the previously described general procedure (GP5), saponification (rt; 1h) of 3-
(3-chloro-4-trifluoromethyl-phenyl)-propionic acid butyl ester (7.070 g; 22.901 mmol)
afforded the product 3-(3-chloro-4-trifluoromethyl-phenyl)-propionic acid as a yellow solid
(5.670 g; 98%). LC-MS: tg = 0.97 min.; [M+H]": no ionisation.
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3-(4-chl oro-3, 5-di fl uoro-phenyl ) -propan-1-ol According
to the previously described general procedure (GP7),
wW@2{o8/0tdbor o- 3, 5-di f | uor ophenyl ) - propi oni ¢ acPdI/mB§1/055245
ester (5.020 g; 18.142 mol) was reduced to
3-(4-chloro-3,5- difluoro-phenyl)-propan-1-ol (3.090
g; 82% vyellowoil). LCGMS tR=0.93 mn.; [MH +:
no i onisation.
3- (2, 5-di fl uoro-4-net hoxy-phgnyl ) - propan-1-o0
According to the previously descri bed general
procedure (GP7), 3-(2,5-difluoro-4-nmethoxyphenyl)-
propionic acid butyl ester (5.980 g; 2 1.962 mml) was
reduced to 3-(2,5-difluoro-4-

3- (ﬂstdmekymmﬁmdaromeqmlph&nw) pwpuﬁml 46id 100% col or | ess

solid). LGCM: tR = +:. Nno ionjsati
Acg)r@lgg@ w]ierpégﬂg)ﬁslyp%?p?d %@r@ﬁ%{rprq_cegprep@@rg@owycatlon (rt 1h30) of
3- (2 sdmlor@m tmfuo%née’&h pﬂahbﬁw bbbbrolﬁh:eébfdl buBT 656PH. £3026] t9.758 mmol)

este +. no . .
AR S SRS (U5 OO WAL POT BRI SR Beibies a beige

soliar(san @W@O%I eaduabi Q= @6 min.; [M+H]": no ionisation.
3-'(3-fI'Uor o- 4- et hoxy- phenyl ) - pr opi oni ¢ aci d met hyl

AL Srarar Rl A I B RGHIO. 01 or opar cd by

AZ. edsymhemsqff abcdhbld RAiomtideXgHE md PedREROh ONE&rbdXilic acids

¥ Gifdaremtvens | iarAear d- foch ey aesdie el fdgond
carbokglid a¢itlk 46 aRyGRoRY(GREB)ENY! ) - prOpl onal dehydﬁ [ge'r:eral
| co O S (0]

prqocedure for the oxidation
To é‘Pd%@hQ}%%d % LPIIqNePLS é% URiQUOf ‘g&'f' FQJP% 9[&%5\%‘&1'%“%9 800 g;
44 Y8 nthhdl) nanrkipl@ue aMFoPaY enl &aﬁgag@d dli)@w%fia aa};riuan_ d)ffﬂMfBHs THF
0] S e ropw se a sogl ution .
(6734{]@%%{7 ‘fj?‘l”m%’%égﬂ m|21 p'wgan n%pgrag ENEoHP S?|28%Ua§ ,furt%er stirred
at (1|13 aﬁderfﬁmbdenl fordn hés(rdf llih:éﬁ aD@Wbl(ﬁﬁl The colbhiesy RstddanBgus reaction
.black su n. was to warmu o rt
it B e CRREe iGr S5eReERt TR, s cehd adted flpues by water
(100a86!).Me@e tany THH Weleae®wahovel! undagedcuusi. Agel¥achért @ith DCM (3
X 188 (i qgerggmt?lr?e(} organic extracts were washed with brine (100 ml), dried over anh.
MgSQy, filtered, and concentrated to dryness under reduced pressure. The crude was
purified by FC (DCM / MeOH = 9/ 1) to give the pure product 3-(4-trifluoromethyl-phenyl)-
propan-1-ol as a colorless oil which was further dried under HV (9.180 g; 100%). LC-MS:

tr = 0.89 min.; [M+H]": no ionisation.

3-(2,4-difluoro-3-methyl-phenyl)-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-(2,4-
difluoro-3-methyl-phenyl)-propionic acid (1.569 g; 7.838 mmol) gave after purification by
FC (DCM / MeOH = 12/ 1) the product 3-(2,4-difluoro-3-methyl-phenyl)-propan-1-ol as a
pale yellow oil (1.260 g; 86%). LC-MS: tg = 0.86 min.; [M+H]": no ionisation.

3-(2,4-dimethyl-phenyl)-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-(2,4-
dimethyl-phenyl)-propionic acid (9.830 g; 55.153 mmol) gave after purification by FC (DCM
!/ MeOH = 12 / 1) the product 3-(2,4-dimethyl-phenyl)-propan-1-ol as a pale yellow oil
(8.280 g; 91%). LC-MS: tg = 0.86 min.; [M+H]": no ionisation.
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dryness under reduced pressure, the product
3-(4-trifluoronethyl-phenyl)-propi onal dehyde was

WO soBaredl as a pale yellowoil ( 1 .970 g; 86.BCOY/IB2007/055245
LCMs: tR=0.95 min.; [MH +: no ionisation.
3-(2, 4-di fluoro-3-nethyl -phenyl)-propi onal dehyde
According to the previously described genera
procedure (GP8), the oxidation of 3-(2,4-
di f I uor o- 3- net hyl - phenyl ) - prgpan-1-ol (0.250 g; 1.342
mol ) gave 3-(2, 4-difl uoro-3-nethyl phenyl) -
pr opi onal dehyde (pale yellow oil; 0.232 g; 94%.
LCMS: tR=0.94 mn.; [MH +: no ionisation.
3-(3,5-difluoro-4-trifluoronethyl -phenyl)-propi onal deh

3- Maoﬁs:aqnﬂumniah ISy Vppropah &Iescrl bed gener al
A procedure (GP8), ?@oﬁoﬂ?on of 3-(

AC‘ERF?“P%Q H‘GAPF?Y'W%'XJ%‘?%?HE%W”%%‘GHW%‘“&? G%Pa@ Fedyptiqn of S7@gluoro-4-

tnﬂ%roﬁwe@r@@pﬁ@@l))pr@@léﬁc 3cid3e®odid; |40‘692'n'ﬂfnol) ave after purlflcatlon by FC
trlfluoroneth {I) pr.opi onal dehyde fale ye

(Dgyl|/ MgOhlgp 99{ 6@%pro t 9g2-flugro=A-gifigoramethyl ppﬁ)n_xlh-prq)parll]a -ol as a

palbqancﬁmbul aM0dr §; 856N, LEWas Or 4-0180 M. Mwnylnbwwwb@nal d
ehyde According to the previously descrlbed genera

ro t he X|dat|on of 3-(3, 5-
3(§I4ch fhﬁ?“ '&?F%ﬂﬂa‘ W) -propan-1-ol (245 ng: 1.315
Actorgihy tBame §re(/@u§lyddésbﬂl§§d)'géné@t yddebiery (3P6), reduction of 3-(3,4-

dlrrE O)ﬁ]gﬁgl?ylﬁdperg ((j)glﬁ %acaw%él?% 128'3&@ r%g’g)ﬂ)sgﬁl o?ﬁer/gurlflcatlon by FC
(D@VI(/fMé(bH&r@/- fiy-thé ipfdduet mm}fﬁetﬁﬂm}éhyl) -propaha ttalad@’w@yeuow oil

ARG 09 (Gl BRBR I B gy

fluoro-4-trifluoronethyl- phenyl) propan 1-ol (330 ny;
3-(3-fl418 bo-mi I o @RAveth P~ heriyl )sropand-1 -ol

ol b SR TE LYl Pheny L BropLnal deby e d pal e el LM nuoro
trifluorohrietyi-phenyB-dr3pidnidiaoiet (B B0 R 0. 9BY ﬂmapgmmwdmanon by FC
(D@ﬁgg{g%gﬁg: %yoépig);] t,%etpﬁ(é&ggléo(éﬁugﬁ)s- -]trlflge%@rgejhy? pﬁenyl) propan-1-ol as a
paldiymaivhyil (Y M %0T ODMS: 1x ©10.90260.;ig+HI': AR Dnisatdn. gave

(3 4- di nmet hyl - phenyl ) - propionaldehyde_(pale yel | ow
3 (%8 dlflgor%lphen%;-pr%goa 1 -(I)‘IC_ MS: tR=0.94 mn.; [MH+
According to the previously described general procedure (GP6), reduction of 3-(3,4-
difluoro-phenyl)-propionic acid (5.000 g; 26.859 mmol) gave after purification by FC (DCM
/ MeOH = 9 / 1) the product 3-(3,4-difluoro-phenyl)-propan-1-ol as a colorless oil (4.490 g;

97%). LC-MS: tg = 0.82 min.; [M+H]": no ionisation.

3-p-tolyl-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-p-tolyl-
propionic acid (10.200 g; 62.118 mmol) gave after purification by FC (DCM/MeOH =9/ 1)
the product 3-p-tolyl-propan-1-ol as a pale yellow oil (9.270 g; 99%). LC-MS: tg = 0.82

min.; [M+H]": no ionisation.

3-(3-fluoro-4-methyl-phenyl)-propan-1-ol
According to the previously described general procedure (GP6), reduction of 3-(3-fluoro-4-

methyl-phenyl)-propionic acid (12.679 g; 69.596 mmol) gave after purification by FC (DCM
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ionisation. 3-(3,4-difluoro-phenyl)-propi onal dehyde
According to the previously described general
w@e@setree (GP8), the oxidation of 3-(3,4- PCT/IB2007/055245
di f 1 uor o- phenyl ) - propan-1-ol (245 ng; 1.422 nmol) gave
3-(3,4-difluoro-phenyl)- propional dehyde (pale yellow
oil; 228.7 ng; 94% . LC-MS: tR=0.87 mn.; [MH +: no
i oni sati on.
3-(3-fluoro-4-trifluoronethyhgphenyl) - propi onal dehyde
According to the previously descri bed general
procedure (GP8), the oxidation of 3-(3-
fluoro-4-trifluoromethyl -phenyl)-propan-1-ol (330 ny;
1.485 mol ) gave 3-(3-fluoro-4-
| MeOH Eupr ok hyddueh 8 Lot LRictyR ﬁt@rgvg? ofdhal 8l Y&kl yellow oil
oil: 2691.))21“ m{ 8009 r( LC-Ms: tR :b,O._ qﬁ]é] [l\/H-|—|]+|[?ai n%
(110l 270 SV Lot Dissgop AL danasaiTtor i hg 10 ¢ he
previ ously descri bed general procedure (GP8), the
3-(3hibrbiphengh-pbopari-0loy| propan- 1-ol (225.3 ngy; 1.500

nmol ). gave  3- p- yl - propi onal dehyde .(pale yellow oil;
prepgy Fodisin of & BoRFAEr g BEOHITC SOPhRH 1 o
ionisation. 3-(2,4-dinmethyl-phenyl)-propi onal dehyde

LCACS:ag &iongs thin. 1[eHYT avicnisitipn.descri bed gener al
procedure (GP8), the oxidation of 3-(2,4-

i, et hyl - phen - propan- 1-ol (492 ng; 3.000 mml ) gave
3(?#4{@:&%59%??%“’5%%??' pr opi onal dehyde (pal e yel | ow
prepated y48dungion 6034(2,4idizhMso-phEh)-Bropdniciatid. [ MtH] +: no

i oni sati on.

R TR U] e bR Bt Bl Shotell 2T A 1. 102
(tt,}zrlﬁo%l- i?:r:s?ﬂylof pﬁegsl ) - propan-1-ol (250 ng; 1.486

gave 3-(3:fluoro:4: net hyl phenyl) -
SRR el R8T o i D o202 ;829 . LC e
Actdrdingtto9Be previouditédcribed @enerdl padseniare (GP6), reduction of 3-(3,4,5-
.3- (3-chl - ph [).- ' d by .. .
QIR PPN B0 e 5 FBRA AT Giter purfication by FC
(DCM / MeOH = 9/ 1) the product 3-(3,4,5-trifluoro-phenyl)-propan-1-ol as a yellow oil
(7.130 g; 89%).

3-(3-chloro-4-trifluoromethyl-phenyl)-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-(3-chloro-4-
trifluoromethyl-phenyl)-propionic acid (3.000 g; 10.498 mmol) gave after purification by FC
(DCM / MeOH = 9 / 1) the product 3-(3-chloro-4-trifluoromethyl-phenyl)-propan-1-ol as a
colorless 0il (2.430 g; 97%). LC-MS: tr = 0.98 min.; [M+H]": no ionisation.

3-(2,5-difluoro-4-trifluoromethyl-phenyl)-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-(2,5-
difluoro-4-trifluoromethyl-phenyl)-propionic acid (2.590 g; 10.191 mmol) gave after
purification by FC (DCM / MeOH = 9 / 1) the product 3-(2,5-difluoro-4-trifluoromethyl-
phenyl)-propan-1-ol as a slightly yellow oil (2.154 g; 88%). LC-MS: tr = 0.97 min.; [M+H]":

no ionisation.
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LCMS: tR=0.84 mn.; [MH +: no ionisation.

3-(2, 3-di net hyl - phenyl ) - pr opi onal dehyde prepared by
w@xiodarazeon of 3- (2, 3-di net hyl - phenyl ) - pr opan- 1P@I/1B2007/055245

LCMs: tR=0.86 min.; [MH +: no ionisation.

3- (2, 4-di chl oro-phenyl ) - propi onal dehyde prepared by

oxi dati on of 3-(2,4-dichloro-phenyl)-propan-1-ol.

LCMS: tR=0.91 mn.; [MH +: no ionisation.

3- (3-fl uoro-4-net hoxy- phenyl 35 pr opi onal dehyde prepar ed

by oxi dati on of

3-(3-fluoro-4-nethoxy-phenyl)-propan-1-ol .LC M. tR =

0.79 min.; [MH +: no ionisation.

3- (2, 4-di met hoxy- phenyl ) - pr opi onal dehyde prepared by
3- (Wnﬂﬁ%rb%tl% aﬁpﬁ&y«iy -popahbogly - phenyl ) - propan- 1- ol .

H +: no ionisation,
AC%’F?'994t°5trter iPFEIRMSY- Sﬁ%&’?? GRS o ARCEIHG SR c Spdiicign of 3-(4-

tnﬂb@roHé%o&Q%%bﬁ’Mﬁb%p@ﬂE:Cédlcb(fﬂom592@393’%%@?lgé\ﬁa af&S)urification by
t he oxi dati on

FCL LGN GMBOBhar ) B APt G 4 taTusgemgihonsptony rafeRg-1-ol as a

col8deks of6.898 gb71%]. Lcuasotrhe oy nin.; mamﬂr %abrdsmwﬂe
(colorless oil; 1.393 g; 569. LC-MS. tR = 0.97 nin.

oni sati on.
3 (%'Wéu“g Rhef‘iy #Hreean f‘ré’('hoxy phenyl ) - pr opi onal dehyde
Aca,%ﬁﬁlﬂg(ﬂtb f® previobsly mbga/rlb@uajeyie@eﬁﬁzfceb@d (@®8B6rdbuction of 3-(4-bromo-

cedure (GP8 e oxi i on
ondirtenigna ane MadOE AoR1TL BB resve e urifigalion by FC (DCM /

MeOH9D m’rptr)e g@uecta% (@bl’éﬂﬂi—;ﬁHdﬂh?ﬂ)—@rdban 1-ol as a colorless oil (13.700 g;
de (yellow oil; 1.034 g;

t ho nal de
99%? ﬁé E ﬂ&P ]dNF19@¥ﬁ Phenyl ) - pr opi onal dehyde

Accordlng to the preV|oust descri bed gener al
3-(pB@Esriflubeo-phEIYI)-ptdpanekbiat i on of 3-(4-

AC(%E(le%ég ﬁn%lpgé\ééq% rgégﬁﬁgﬁ:@gfgp@&e&% (é36) redtﬁ:‘tlon of 3-(2,3,5-
trifldoriol pheh - ph@l‘qnhc) adid (500 el P8l MoDajaee kbt Mfl@aﬂlon by FC (DCM

/ I\/ileé)ﬂ-? agl o ’?@e proguc'\(ss (2,5,5 tl’lfiLUOI’O pmanyl) prgpankq ol as a pale yellow oil

(7.470 g; 100%). LC-MS. tr = 0.83 min.; [M+H]": no ionisation.

3-(3-fluoro-4-methoxy-phenyl)-propan-1-ol

According to the previously described general procedure (GP6), reduction of 3-(3-fluoro-4-
methoxy-phenyl)-propionic acid (3.820 g; 19.274 mmol) gave after purification by FC
(DCM / MeOH = 9 / 1) the product 3-(3-fluoro-4-methoxy-phenyl)-propan-1-ol as a
colorless oil (3.550 g; 100%). LC-MS: tg = 0.85 min.; [M+H]": no ionisation.

A.2.2 Synthesis of alcohols R'-CH,-CH,-CH,OH via reduction of esters
3-(3,5-difluoro-4-methyl-phenyl)-propan-1-ol [general procedure for reduction of
esters to alcohols (GP7)]

To an ice-cooled solution of 3-(3,5-difluoro-4-methyl-phenyl)-propionic acid butyl ester
(2.200 g; 8.584 mmol) in anhydrous THF (20 ml) was added dropwise a 1N solution of
BH3. THF complex in THF (13 ml; 13 mmol). The resulting solution was stirred at 0°C,
under nitrogen, for 1h, and then at rt overnight. The reaction mixture was quenched by
dropwise addition of MeOH (5 ml) followed by water (10 ml). The volatiles were removed

under vacuum, and the product was extracted with DCM (3 x 20 ml). The combined
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3-(3-chloro-4-trifluoronethyl -phenyl)-propi onal dehyde
According to the previously described genera
wee@sedzee (GP8), the oxidation of 3-(3- PCT/IB2007/055245
chloro-4-trifluoronethyl -phenyl)-propan-1-ol (2.430 g;
10. 183 mmol ) gave 3-(3-chl oro-4-
trifluoronethyl-phenyl)-propi onal dehyde (pale yell ow
oil; 1.060 g; 44%. LCMs. tR=1.04 min.; [MH +: no
i oni sation.3-(2,5-difluoro-4s{rifluoronethyl-phenyl)-p
r opi onal dehyde According to the previously described
general procedure (GP8), the oxidation of 3-(2,5-
di fl uoro-4-trifluoronethyl-phenyl)-propan-1-ol (2.140
g; 8.910 mmol ) gave 3-(2,5-difluoro-4-

orgfahilc}‘ layé’tfsof?@FéWHmerph\%%Méa RO RrineabAehYsler (whi I§$y,, filtered, and
e oW Ol ;

Co@e(‘t&at?? itp Id%‘teé%’f‘ﬂ‘%fxﬁ‘?db%%efs%?oﬁh%ﬁ%\‘ldﬁé’}‘ﬁ?d%ur'f'ed by FC (DCM /

Me&cendl/mg td give ife plireVirdIFh B- (Qmmo@@d BeRRALHMenyl)-propan-1-ol as a
rocedur e t he_oxi dati on

palbyplan ) Grfé«%wﬁ%m ot O Y HE: ppisnisation. 708

nmol ) gave 3-(4-trifl uoronmet hoxyphenyl) -

3(@5@gﬂlgmL4i&h%dﬁomﬂ+w pmhymlycrj@ﬂ;]dn 1-%1A360 g, 689 .

o phen (0] on e e ccordaln

A 07 olso e PSP HIHBet) S caeeraaP T a1 s-difluoro-d-
trifl QriofHtHyP-ph &yl ) 3orbgionib Beiambup/n @@t}ét . Proog as-247ahm6[F wad Fedliced to 3-
3, %ggppr ! |p2>rog1e§%p énAS/ ?,%?Sa"n PREDYH g o PESHR! OngL ARy IR, Lo ms:

tr =30.62 ndn. 5[-|\1|¥H]fln¢q5msg1lmnyl ) - pr opi onal dehyde Accordi ng
to the previ ously descri bed general procedure (GP8),

d
3(%5‘1*59)“ a‘II Og‘h S'bé’l%’&a'hmfaaﬂ ?0.633 g; 3.330 mml)
Acgrdli lﬁg o (h'fél p3e\50l163ﬂy deseaber gdresnyl|precadu(GRTY I y-diludpsd-tethoxy-
el.l ow.oi.l; Q. : 9 .
ohofSsPhiGr 5o 4HEH rojey TEHengi 5580 BIRShuPERged to 3-3.5-diuoro--
mefhox@ptemng)-propame-ob (€570 I8y, dekeesdeil. gener al
procedure (GP8), the oxidation of 3-(3-

SR AL BRSPS o 7> & 17

Acq:nrdlpg do athed pley e sy cddsoribegis ger@rdl; pracesllée ¢GP 7)1 % (4-dbGrdA;5-difluoro-
i phi sation.

PeDPrepiche Pdcoh S oS00 By TS BBt B R i34 ohloro-3.5-

dlfluoro -phenyl)-propan-1-ol (3.090 g; 82%; yellow oil). LC-MS: tg = 0.93 min.; [M+H]": no

ionisation.

3-(2,5-difluoro-4-methoxy-phenyl)-propan-1-ol

According to the previously described general procedure (GP7), 3-(2,5-difluoro-4-methoxy-
phenyl)-propionic acid butyl ester (5.980 g; 21.962 mmol) was reduced to 3-(2,5-difluoro-4-
methoxy-phenyl)-propan-1-ol (4.440 g; 100%; colorless solid). LC-MS: tg = 0.88 min.;

[M+H]": no ionisation.

3-(2,3-dimethyl-phenyl)-propan-1-ol
prepared by reduction of 3-(2,3-dimethyl-phenyl)-propionic acid methyl ester.

LC-MS: tr = 0.86 min.; [M+H]": no ionisation.
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According to the previously described general
procedure (GP8), the oxidation of 3-(2,5-

walrdoBTa20t 4- met hoxy- phenyl ) - propan- 1- ol (3. 000PQT/1B2007/055245
14.837 mmol ) gave 3-(2,5-difl uoro-4-
met hoxy- phenyl ) - pr opi onal dehyde (colorless oil; 2.120
g; 71%. LCMS: tR=0.95 mn.; [MH +: no
ionisation. A 4 Synthesis of alcohols Rl-0-CH 2- CH2CH
2-(3-trifluoronet hyl - phenoxy3y et hanol A m xture of
3-trifluoronethyl-phenol (5.000 g; 30.843 mol),
pot assi um car bonate (5.328 g; 38.554 mmol ), and net hyl
bronpacetate (3.54 m; 38.554 mmol) in butanone (210
m) was heated at reflux for 3h. Filtration,

3-(SH06 RN INRéthe AeAylY-PRSFarnder reduced pressure, and
(urlflcatlonﬁ)gtp gﬂ’ﬁ ptane / EA, 4 / 1) afforded

preeéref’rqyfr%‘dﬁt'eﬁé}{ﬁﬁ ﬂb?f@'rfﬁ%ﬁhoélé BpeRy e PRIORiE PRI M@iaylgster.
as a pale yellowoil (7.220 g; 99%. LC-Ms: tR = 0.95

LCHIS: tr =[0I, ; [Me-H]'ORb Sotlidalibn. A sol ution of
(3-trifluoronethyl-phenoxy)-acetic acid nethyl ester

7. 83 I\/EO—|(100 m) was treated
3 (ém“f‘ﬁmg qum@ﬁ F(@B”%" 1.5 eq.), and the resulting
prephddbyaeia@sion of B2 8- (ﬁrhembgdplﬁ?ényr)tprémoma AcitfintethyWe€idr.was
then renoved under reduced pressure, water (100 m)

ad foll b 1N HC 75 m Filtrati
LS S ot PR Y e e i g under by "

afforded (3-trifl uoronethyl - phenoxy) acetic acid as a
A.Xol Syhtheswsmflaldiel(y@lesm -CH.-GHLHA.C-M5: tR = 0.85 mn.

3- (JI g@- (?rgnge?hgglé gf) ??gglogﬁfée%h?%gg ergl 0°J8?.£‘g'yn#eg$§ ‘(I%_oxidation of
prltrlanf hlcohotsetbra}diereaQG?B)]acet ic aci d (6.020 g; 27.346
f
To R L U P A S BB 5 B b v
in @dydrope|D@W (80 Il a2 @0dayt d@B¥se o olisin ¢fR-(4- bﬁfll&iﬂonmeﬂnyt phenyl)-
oM 0 80Pk Mcy i, plgious, ROV (1%l The resling bic
sugpedsid WHShyllom;HdetmOWa(rﬁruﬁGO y: andOWQéZ%tlmrerblu)]derportragm @on 3h. The
1 ,
oo habBa e 8o ety "4 SRy ¥, TR, cqnssgaton to
drymegs wvater mlmcedi pedssuref thexproduct 3H4-tiuoraragthymhenyl)-propionaldehyde
d
wa, RFEA 81 Mgy e Yl PO B g MG 67 i e

ion{satien.di met hyl - phenoxy) - aceti c acid net hyl

3-(2,4-difluoro-3-methyl-phenyl)-propionaldehyde

According to the previously described general procedure (GP8), the oxidation of 3-(2,4-
difluoro-3-methyl-phenyl)-propan-1-ol (0.250 g; 1.342 mmol) gave 3-(2,4-difluoro-3-methyl-
phenyl)-propionaldehyde (pale yellow oil; 0.232 g; 94%). LC-MS: tg = 0.94 min.; [M+H]": no

ionisation.

3-(3,5-difluoro-4-trifluoromethyl-phenyl)-propionaldehyde

According to the previously described general procedure (GP8), the oxidation of 3-(3,5-
difluoro-4-trifluoromethyl-phenyl)-propan-1-ol (1.730 g; 7.203 mmol) gave 3-(3,5-difluoro-4-
trifluoromethyl-phenyl)-propionaldehyde (pale yellow oil; 1.180 g; 69%). LC-MS: tg = 0.97

min.; [M+H]": no ionisation.
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ester as a pale yellowoil (7.400 g; 93%. LCMS: tR =
0.92 mn.; [MtH +: no ionisation. A solution of

w@ 3080di2oet hyl - phenoxy) - acetic acid net hyl estRCT/(B20BAB5245
g; 38.099 mmol) in MeOH (100 m) was treated with aq.
IN NaOH (57 m; 1.5 eq.), and the resulting m xture
was further stirred at rt for 30 mn. MeOH was then
renoved under reduced pressure, water (100 m ) was
added followed by ag. IN HClg475 nl). Filtration of
the precipitatedsolid, and drying under HV afforded
(3, 4-di net hyl - phenoxy) -acetic acid as a col orl ess
solid (6.070 g; 88%. LCMs: tR=0.81 mn.; [MH +:
no ionisation. According to the previously described

3- (Q,Sfiﬁﬂ&rom-ﬁfeﬂ%fﬂehﬁ?ﬁ*oplbﬁﬂwéhyeﬂ of
4- di met hyl phenoxy) - acetic aci

d .
ACWW LRSS paertOéﬁﬁ'ypciﬁsrsW%Wb%ﬁa'woses@‘U(%é%f’%oméhq Sigdaton of 335
d.ﬂbor@a)4 memypﬁmwgipr@pam 6r(dk15rm Mlsﬂaf‘rﬁm@mg)av@gla@e%ﬂu@% -methyl-

eIIow0|I

0 9. GAE: | 0. 80
ph%)fwﬁ)ﬁnr On%ehygﬁ.(g%% |ygl}p oil; ohé% mg 85%). LC- "E: t2'=0.94'min’; [M+H]"
no &nlsatién.i f1 uor omet hyl - phenoxy) - et hanol A nixture of

4-trifl uoronethyl -phenol (10.000 g; 6 1.687 mol),

t assi um. carbonate (9. ; 56 Mol ), and net hyl
3 (g?' éé?ﬁt'%f%?t yl- Wﬁe"y§ “Aro E’f‘aZH‘FEWf’e| n acetone (250
Actdrdingas thegir@dowdly Heédribyd fgeheddn Pocebute (@FPEB)Oﬂ’he oxidation of 3-(2-

oA e prsees - e Tl o6 T deB" Sl Gave™Wiz-tuoro-4-

tnﬂoérohfertﬁw pné@mmrbmbnab@mﬁxbalas;@ndmﬁouaczlzd 21MRd; [67P6)est MIS: tr = 0.97
Mi"ﬁ or | es§ ol | (14.100 g; 98%. LC-Ms tR = 0.95
m'r}n[ [ ORE§YS2YR8: i oni sation. To an ice-cool ed
suspensi on of |ithium alum num hydride (0.972 g;

3(2,E &&l&twmhknylmpwmydﬁlduljfydé%f|(60 m) \r/]vas aﬂded
t t ]
AcclRH 13 Tod il Shstie pales g ohe APl i i tin of 3-34-

diraetihy-ghenys)-grofar(- 4|-@>I H{ZXSO The resd tmmgl)r e@cs | Gr(3,m-d(|ﬁ16th®I phenyl)-

ropRRp e e YT o 20 g6 s T ysids & pgin.) MsHT o

ionBati@essi vel y added dropmnse Flltratlon concentration
to dryness under reduced pressure, and purification by

. /[ MeOH, 19./ afforded 2-
3'(%:’53({'&7%\40%'}‘; fFH;‘?P'-%%‘i‘%‘%Wf et hanol as a colorless
Acamtiing t¢ 2ne3 pevipus§Oddscritked ddBierdlRrocéiudsl (@P8), thd bkithtion of 3-(3,4-
cinBozSPEPISBI 11 BER oE 4% cTIBNY) - Bfaribf4-ciuoro-phenyi)
propionaldehyde (pale yellow oil; 228.7 mg; 94%). LC-MS: tz = 0.87 min.; [M+H]": no

ionisation.

3-(3-fluoro-4-trifluoromethyl-phenyl)-propionaldehyde

According to the previously described general procedure (GP8), the oxidation of 3-(3-
fluoro-4-trifluoromethyl-phenyl)-propan-1-ol (330 mg; 1.485 mmol) gave 3-(3-fluoro-4-
trifluoromethyl-phenyl)-propionaldehyde (pale yellow oil; 260.4 mg; 80%). LC-MS: tg = 0.97

min.; [M+H]": no ionisation.
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A m xture of 4-fluoro-3-trifluoronethyl-phenol (10.000
g; 55.525 mmol ), potassium carbonate (9.591 g; 69. 406
woreB)782and net hyl bronpacetate (6.38 nl; 69. 4PGI/IBROV7055245

in butanone (380 m) was heated at reflux for 1h30.
Filtration, concentration to dryness under reduced
pressure, and purification by FC (heptane / EA, 4/ 1)
af forded (4-fluoro-3- trifluoronethyl-phenoxy)-acetic
acid nethyl ester as a colorgigss oil (13.300 g; 95%.
LCMS: tR = 0.95 min.; [MtH +: no ionisation.A solution
of (4-fluoro-3-trifluoronethyl-phenoxy)-acetic acid
nmet hyl ester (13.300 g; 52.744 nmmol) in MeOH (150 m)
was treated with ag. 1IN NaOH (79 ml; 1.5 eq.), and the

3,{Wlﬁrbﬁﬁma‘|déhya@ was further sti rred at rt for 20
MeOH was, t hen renoved under reduced {l)ress

Ac%ﬁﬁlgg tq PSoPTRYIPUH A Se3RIbEd IPBETRLRRGEHFE 4GS N‘q{%'d‘it'ﬂﬁd’f 3-p-tolyl-

prois‘ah 1 d‘_rl(iziﬁ %ltcnhg?nl 800 fh)RgLRel Ppialigiosiohdigehyasdpsle Wel@v oil; 123
a

mgg §5°ZM&MSSJ‘RH@§PHB'P oMtV INGAUBRIOR) - acetic acid as a
colorless solid (10.030 g; 80%. LC-Ms: tR = 0.85

3-(ZudimeliyHpheny!)peopienaltiehy@n. According to the
Act?cg@ﬁlg?gzqggge%?oilrsllm %p%t?neégrlergrp?rggg ure (é% the oxidation of 3-(2,4-
dmtdtrh)ﬂ-bhéﬁwmbbéﬁ 14@hem@2y)m@ca@ao aamal)( Have38-(g4-didethyl-phenyl)-
prol%%f%h eg?@g% Cat I78‘!7) bXCIIZ\ﬁ:S (PCM(§9§/Em|n I\/a-H]

iondafidh.fl uoro-3-trifl uoronet hyI - phenoxy) - et hanol as a
colorless solid (8.900 g; 94%. LCMs tR = 0.85 min.;

+: on| tion, t hesi s of al dehydes
u%@%ﬂf"}& @rﬁ’ﬁqpﬂfﬂ"faé%ﬁl | - phenoxy) - acet al dehyde
Acécg@hgrtalth@rwe\&@uﬁlﬁ déﬂfnbb@&ge@éraﬂaird)dmmﬁ (CE)FP$)[TM6/ oxidation of 3-(3-

alcoosto rdi ng e
uEaBaY SR BEAPEG e BT of 188 GRS GaR Jir(3-uoro-4-methyi-
phe'rfyl)wro;d&e(ltﬂbwaemﬂ)ale HelBdloinm02 jng; B2BNNYGENMSU & DERR (n2D.; [M+H]": no

f was treated dropwi se with a solution of dinethyl
onisgfi9thxi de (0.91 m: 11.641 mol) in anhydrous DOM (4

m). After 10 mn., a solution of
3(Qch&rb{nhﬁehyk)-rpmmbhyldepmmoxy) et hanol (0.800 g; 3.880

dr op]vm se and the

PrePBR SRR B R R PR “78C for 20

mn. TEA (2.70 m; 19.402 mmol) was then added
LCMBpuiE<Le84 ming; [WF-HET nd Gnidationt he resul ting m xture was
allowed to warmup to 00C before a m xture of water

3(§§d?mgkﬁgé%&g?wgagﬂgka)\é@§ added. The aqg. |ayer was

tra
prepared by oxidation of 3-(2,3-dimethyl-phenyl)-propan-1-ol.

LC-MS: t; = 0.86 min.; [M+H]": no ionisation.

3-(2,4-dichloro-phenyl)-propionaldehyde
prepared by oxidation of 3-(2,4-dichloro-phenyl)-propan-1-ol.

LC-MS: tz = 0.91 min.; [M+H]": no ionisation.

3-(3-fluoro-4-methoxy-phenyl)-propionaldehyde
prepared by oxidation of 3-(3-fluoro-4-methoxy-phenyl)-propan-1-ol.
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m ), and the m xed organic |ayers were then washed
wWth aq. sat. NaHCO3 (20 m ), dried over anh. MySO4,
W0 pdoBeT®Re and concentrated to dryness under rROUDERA07/055245
pressure to give (3-
trifluoronethyl - phenoxy)-acet al dehyde as a yel |l ow oi |
(0.792 g; 99% . This al dehyde was used for the next
step wi thout additional purification.
(3, 4-di met hyl - phenoxy) - acet atglehyde A cooled (-78 0Q)
solution of oxalyl chloride (0.76 m; 9.000 mmol) in
anhydrous DCM (40 m) was treated dropwise with a
solution of dinethyl sulfoxide ( 1 .40 m; 18.000
mrol ) in anhydrous DCM (6 m ). After 10 mn., a
LCS Ut EQTPhing- (V3 H4- b Bidayibn phenoxy) - et hanol (0. 997 g;
6.000 mmol ) in (12 M) was added dropw se, and the
action m xture wasfur r stirred at -78C for 30
3'@?‘&""‘?&7@%@ YRPropteng ?Wﬁﬁl) was then added
prePb @RViyssxidaBioRl oP8-{B4-dkRetibXy-pHdhgl ) pRspaht1-81g M xture was
allowed to warmup to 0 C before a m xture of water (4

) was.added. The ag. |ayer was
LC@% t&csoe@jMnr ﬁpﬂlﬁgﬂﬂ P91ISON )| and the m xed organic
| ayers were then washed with aq. sat. NaHCO3 (30 nml),

3-(3lnjsedlifloves-phahyl)-pedgidnaltichyde ed, and concentrated to

TS o ORCEBLCEr e ol Sogo sy o 5045
triflQero9Bieny)- p%%ﬂol (2.500 g 13.147 mmol) gave 3-(3,4,5-trifluoro-phenyl)-

o RS SRR g o denvde according Lo

oxi dation of al cohols under Swern conditions,
LCaS:datitodV mfn.;IM+E]t nofdnisatiomet hyl - phenoxy) - et hanol
(0.800 g; 3.880 nmmmol ) afforded the target al dehyde

4 4-taifl U ehyde (0.792 g;
3(53%'{'%&10 ‘PFn%I Wﬁhw&%o&?&é@% for the next step
Aceurding uo ttagjdretwcmlnhl dgsorithed gertaramrocedure (GP8), the oxidation of 3-(3,5-

dlflgflfou Mg{h%xf BE%W g 4186 QL ATRLhY %Eegoﬁyédqsa%ﬁ%@@%% 8-(3.5-difluoro-4-

ener al pr oced escr |
metﬁwyxpherdm proplooaldarhwbr(mlbwkdé:03$\ge6?%azondi tions,
oxi dati on of

L N ey
Acgading dortbe Previeysiudesnribed ydenpiaé moodeiurea (et @)l dehpuidation of 3-(4-
chibf: fé@lf@orol&%q@l)?ﬁg%gyﬁblo P@(!) l %WHQQB V‘ﬁ'r?ndl')s%%yé O%g{ Poro-3,5-

next ste i fication
dlfI@cprosnh]@gyli) pigpdaldehiez@plewyellow 0|I 1.030 g; 42%).

LC-MS: tg = 1.00 min.; [M+H]": no ionisation.

3-(3-chloro-4-trifluoromethyl-phenyl)-propionaldehyde

According to the previously described general procedure (GP8), the oxidation of 3-(3-
chloro-4-trifluoromethyl-phenyl)-propan-1-ol (2.430 g; 10.183 mmol) gave 3-(3-chloro-4-
trifluoromethyl-phenyl)-propionaldehyde (pale yellow oil; 1.060 g; 44%).

LC-MS: tg = 1.04 min.; [M+H]": no ionisation.
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B.1 Synthesis of im dazoles based on a regiosel ective
dei odi nation 4,5-diiodo-2-ethyl-1 Himdazole To a

w@ kooglatd2y1 yel | ow honmogeneous sol uti on of PCT/IB2007/055245
2-ethylimdazole (15.000 g; 156.035 mml) in dioxane
(250 M) and distilled water (250 m) was added
successively, at rt (in one portion), sodium carbonate
(49.614 g; 468.104 mmol ), and iodine (87.126 g;
343.276 mmol ). The resul tingsdrown heterogeneous
reaction m xture was further stirred at rt, under
nitrogen, for 24h. EA (500 m) was then added fol |l owed
by an aq. solution of sodiumthiosulfate (45 g Na2S2q
3in 300 M of water). The yell ow honbgeneous organic

3(2 e;eﬁﬂucww ﬁﬁnﬂframﬂm%eaﬁmp%aaabﬂdﬁhy@éhed W th an
solution of sodiumthiosulfate

AC%‘G@”WO dre Regvigusly %ﬁ?&”?‘?%%ﬁ’ﬂ%ﬁ'vﬁ@?ﬁ‘fﬁ’ﬁ ﬁgp@zé@a ﬁi")jat'%%f 3-(2,5-
dlfIN&bL@Mﬁl@ér@ﬁﬁtH‘yl bR )- m@&nthen(zmwoaﬁ 8C94©rmm6b gal S 5-difluoro-4-

and concentrat ed g/ under reduced
t”ﬂH?ré?ﬁbelﬂyéPBerﬁ")\%ofP'ﬂ%a'%‘ﬂTer;S?'@Bhléi/ '&?W50"e|1 PiBgol Yhetny | -
1/-/-imdazole as a pale yel | ow solid which was

3-(4tifl isronibth &6/ -phétai) - bid (ﬂ‘fbla&ﬂ{e 9299 . LG M tR =
Ac‘foég'(‘a t%tth‘izlp['ﬂ"'éﬂs&i P%%'%Pﬁ%qu’gfé?ﬂo%ﬂd)"eeﬁ%’ﬁﬁ ey Pigatiqn of 3-(4-

tnﬂa@ﬂodwgltrﬁfxgphuw %r%ta@ﬂ -0l @5.808 Lm:ma r%nogooave 3- (248tn;|2%romethoxy-
ii.o - r4o) . g; .
ph W@TWOW'W%ﬁvg &‘%/?sl, W}(@W(‘illéfg] @gé’s -added portionwi se,

at rt, 55-65% sodi um hydri de rml stened with oil (
3-(4—b3c7lﬂogjhe3§l)49&pimld)ehya'éle resul ting mxture was

further stirred under nitro
Aogiibart Gt Roithebtiod enetherodities Gopiotibodidaloh of 3
brol@pIgRN B Puspamol -t | (m61|6)f 2 ( Bﬂir:]é’f%ﬁn nohelgt fg(alvbr O(Brgﬁgibromo phenyl)-
7. 085 g; . 617  oL.p.anhydrous DMF (100 was
pro&@ag@eﬁfd&p&ja@o& O'b\?g'g%f%&&v)ﬁ)“[ h an addition funnel.
After conpletion of the addition, the resulting
3(2I,3r5<tr:ﬁluang-phhmylpgmrﬁomﬂdahydwre was further heated at

f h i d ,
Aogiing s Be 388us HeagBRT nali-lhSkpdfe 1RPaR Ik BRrb Rl s a5
triflecriorghenh@ipmipbh- 1ed5|he§® 6837 x; 180301 jnmahhegavents-(2e3)5-trifluoro-phenyl)-
h b 3 100 mi
progofae s b gler ol & O TR "and concant rat od 1o

dryness under reduced pressure to give a yellow oil
3('\8-ﬂ3002-0 rgethoYMhenylai-prwmen@idehyded by FC (DCM/ MeCH =

Ac%cgdlég tthg &%M@Js'gpﬁe%oﬁ)gd f’%‘ftpio eldjj[ee{%lg’ﬁ)] the ogdatlon of 3-(3-

fluca014erneibonbumqnyl)en;o;mn Bel @. 55@I @ 1pelO7onmsb lgade MBdlhoma%methoxy-

phén@/{)td?&glorgefléeeh?dgn(go%rleHé/oﬁ &3 g"rrbog g7‘1% 0.5%. LCMS:
LC-MS: tg = 0.90 min.; [M+H]": no ionisation.

3-(2,5-difluoro-4-methoxy-phenyl)-propionaldehyde

According to the previously described general procedure (GP8), the oxidation of 3-(2,5-
difluoro-4-methoxy-phenyl)-propan-1-ol (3.000 g; 14.837 mmol) gave 3-(2,5-difluoro-4-
methoxy-phenyl)-propionaldehyde (colorless oil; 2.120 g; 71%).

LC-MS: tr = 0.95 min.; [M+H]": no ionisation.
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tR=0.78 min.; [MH + = 492.33 g/ nol .
[2-(2-ethyl-4-io0do-imdazol-1-yl)-ethyl]-carbamc acid
wo 20080829y ester A solution of PCT/IB2007/055245
[2-(2-ethyl-4,5-diiodo-imdazol-1-yl)-ethyl]-carbamc

acid tert-butyl ester (22.990 g; 46.813 mol) in
anhydrous THF (280 ml ), under nitrogen, was cooled to
-40C, and a solution of BMEtMgBr in ether (15.6 m;
46.8 mmol ) was then added drgpw se over 15 min. After
addition, the resulting solution was stirred between
-40 0C and -30C for 10 mn. (conversion = 55%
according to LC-M5), and additional 3M EtMBr in ether
(10 m; 30 mml) was added until the reaction was

A4 i nisying@sbsid BEalcBR6IS| ROIBHLCHONAs then treated with
t and was allowed to warmup to

water (10 m) at -
2(ﬁtr'f“Etrﬁg‘re“Q!S'tR?eHP)‘VMﬁbaﬁﬁ'ded and the resulting

A rﬁ&iu% bpﬁltrm&dh@&ﬂ%ﬂ’-%héhdl hs 08t gr 30.899 nivhal), @)Btésbunm&r&om@e (5.328
e or%anlc | ayer was 1 ed over

o 4. Be i) A M SHEPaACaIRte 655 gHlodh SahainolF Behtanpe (210 mi

wa@h@éféblraﬂ r&fuxdio¥ 8h aFM%ltlb@V‘écﬁw@bhtﬁbti@ﬂaao %yr@)ss uFB@r RIJUER pressure,

fpurlfledb FC (DCM / 20 / 1) to give the
ancb@p@ tigR k¥t FC (heptane / EA, 4/ 1) afforded (3- trlfluoromethyl phenoxy) -acetic

acifl Znéuayl Qlsttylasdr pAE il @aZPL2d gy bY%etIyMS: GRENRYE iR CiMH]": no
tert-butyl ester as a yell ow solid (15.500 g; 91%.

lonjsgliqls: tR = 0.65 nin.; [MH + = 366.39
g/ nol . 2- (2-et hyl - 4-i odo-i m dazol -1-yl ) -et hyl am ne To
A sdlutios ®f c@alifibrembtyikghenoky)-acetic acid methyl ester (7.220 g; 30.832 mmol)

in WgPH LD atisurontad Tl s 0 NogHT et i F3Le (cseihe Tesulting

mixiting \W@@_}I‘_lﬁrﬁféeh %tl&b?vdt)ﬁ 4o Mﬂmlh NVBOBK e thdd réﬁnov%i(l)an?er reduced
e [Les i Ng suspens or

oropgite: ater (1% T8 Wets B0 owah by aar N BT s a1} difisgtion of the

prekzil’pdgtbd lsBlid)cRd dpyies ahider, HVY hﬂdﬁrdé@@?—fnﬂhMolmHﬂ@/I Phetbxgl-acetic acid as

- - e |
a oBiptiass a1 020 piel, LIRS Q= udt g Fﬁm@e%n'iﬂ?@gence
of 3 eq. of HC). LG :tR—014mn [ MtH] + =
Ac@hling4tog/tied| previougly degsctilbed) ejeaeead epl’bb@ju‘ré e@;l%fm' nmedddion of (3-

tr|fIHﬂr%wggggrg)xggﬁe%?Cg}cl@g{%goztoc\f t%?’ f%l\” ousl Y ebvevétgr purification by FC

(DGMSpdadEd= iory ahifn;édlfrﬁdlﬁ:t@t—@&ﬂﬂlﬁorérﬂ@thm—@heabldy) ethanol as a yellow oil
680 mol; 4.5

(5209 § D LR O RAAREE R niebisHbus sol ut i on v

then appropriate for m crowave-assi sted
2-(Pudaimetiypphghexy)rethatolon. 4, 5- di i odo- 2- net hyl -

A r{1i'x(u'r(ia rcT)} gﬁgocl’rln%thyl-phenol (5.000 g; 40.928 mmol), potassium carbonate (7.070 g;
51.160 mmol), and methyl bromoacetate (4.70 ml; 51.160 mmol) in butanone (280 ml) was
heated at reflux for 4h. Filtration, concentration to dryness under reduced pressure, and
purification by FC (heptane / EA, 4 / 1) afforded (3,4-dimethyl-phenoxy)-acetic acid methyl
ester as a pale yellow oil (7.400 g; 93%). LC-MS: tg = 0.92 min.; [M+H]": no ionisation.

A solution of (3,4-dimethyl-phenoxy)-acetic acid methyl ester (7.399 g; 38.099 mmol) in
MeOH (100 ml) was treated with ag. 1N NaOH (57 ml; 1.5 eq.), and the resulting mixture
was further stirred at rt for 30 min. MeOH was then removed under reduced pressure,

water (100 ml) was added followed by ag. 1N HCI (75 ml). Filtration of the precipitated
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To a slightly yell ow honbgeneous sol uti on of
2-nmet hyl i m dazol e (15.000 g; 182.680 mmol) in di oxane

W@ 208/072%1 and distilled water (305 nl) was addedI/1B2007/055245
successively, at rt (in one portion), sodium carbonate
(58.086 g; 548.040 mmol ), and iodine (102.005 g; 401
.896 mmol ). The resulting brown heterogeneous reaction
m xture was further stirred at rt, under nitrogen, for
24h. EA (900 nl) was then adged followed by an aqg.
solution of sodiumthiosulfate (54 g Na2S2g 3 in 540
m of water). The yel |l ow honbgeneous organic | ayer was
separated and additionally washed with an aq. sol ution
of sodiumthiosulfate (36 g Na2S2G3 in 300 m of

sol\ahed kiryln@rlﬁdfef Agl dfﬁbrd/é!dt(ti 4bd|in6€hy( &%oﬂi/))aceih@cﬁd@s'aodélorless solid
hen drj ed over anh. MgSO4

(6§ Bothy: Cie o Set i bt 6 regHonmgor T educed

pressure to give the pure product
Accbr8ingitd BE@reicmhhydschibéd éeriemltﬂ)mldare%%) yrehu@rom%ota' 4ldimethyl-

phe{%&%é@@amﬁdgggf)@r ajl Sg? und i_ga&“éa%@r fﬁrlfﬁ)/aH%‘l by 980/81eptane [EA =
1/[B- t(l@'pﬁﬁiuhyb-(@45d1|deﬁh9lq<ihdn6k)@@ﬁdnolay|a) p&t Rlidw @arband a; 71%).
d ter butﬁ&'t ter To a el  ow sol ution of
LCz f‘fstau il E@ NQ iQnisalipRy dazol e (5.000 g; 14.975
mml) i n anhydrous DMF (75 m) was added portionw se,

2-(@trifliorohietityidpadky)rthgdol de noi st ened with oil (719

resuj t re was, further
A Ehurp cof” BrfRortsemirinensh Hotdt oot 7o i s, cgrbonate
(9.3varsg; t676856hﬁmbedartdOrnémQQﬁoma@btateqsmrnhless.GBm mogsia cistone (250
ml)i@!a%%gpﬁqg;t) rzqﬂﬁBgﬂrhag};(goI}llt L%%?pt?%&stggaéagés under reduced
predﬁmay\/tas@ puﬂMf%itloﬁ.my I?jﬂ:t(D_GM\) athalddd OﬁmrTﬂum&ie(tjhyAbh@Toxy)-acetic acid
tion o e a tign the re ng d - or.an .

meft s etua S Sk A of S Bkl 19068 Hhenr o
ionikhtioh. The reaction nm xture was cooled to rt, and

water (300 m) was added slowy. This m xture was

extracted with ether (4. 200 m
To Gt oSt hiedefiipE 'yt AP niAS SE8HAE 251628mmon in
anrwdecvusaﬁIHF (B0 SaY,wds bddadedioparse @ croeinh rait(@driftorangthegshenoxy)-

nder ure give,.an _o e

aceg a%@ &yﬁg%el\?\gieo%@ugl é)101 @gmllz)én @BE’:WF % ﬁ\/EBkI (Q& {rg) q’hje_)resultmg
reactiorgmixturt Ineasgurtteergtioddiat 0°C for 20 min. Water (1 ml), 15% ag. NaOH (1 ml),
an(ggl\fa 2r£ Lgf %TE%'{N)?F@ Zr%dnl %Sgcgs%%g%dgw d&%{ﬁ)\%‘lsg\;ﬂF%{Htlﬁﬁ?%gr%rgnﬁation to
dryhesd ireter ceduedd predeureH-vhd éurif[&@tlcm bY6RP&H(D CM- MEBOHt RO £ 1) afforded 2-

(a-tigdoraMeByisobdfotl Fefacl By 2o dloMBs soid (2,379 9 89%L HGMS: te = 0.84

miraiMa-H] e nb-idnitatibnest er

2-(4-fluoro-3-trifluoromethyl-phenoxy)-ethanol

A mixture of 4-fluoro-3-trifluoromethyl-phenol (10.000 g; 55.525 mmol), potassium
carbonate (9.591 g; 69.406 mmol), and methyl bromoacetate (6.38 ml; 69.406 mmol) in
butanone (380 ml) was heated at reflux for 1h30. Filtration, concentration to dryness under
reduced pressure, and purification by FC (heptane / EA, 4 / 1) afforded (4-fluoro-3-
trifluoromethyl-phenoxy)-acetic acid methyl ester as a colorless oil (13.300 g; 95%). LC-
MS: tg = 0.95 min.; [M+H]": no ionisation.
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A sol ution of
[2-(2-methyl -4,5-diiodo-imdazol -1-yl)-ethyl]-carbamc
w@eiodorest - butyl ester (13.300 g; 27.878 muol ) PECHIB2007/055245
anhydrous THF (160 m ), under nitrogen, was cooled to
-40 0C, and a solution of IMEtMgBr in THF (27.9 m ;
27.9 mol) was then added dropw se over 20 mn. After
addition, the resulting solution was stirred between
-40C and -30 OC for 10 m n. £gonversion = 64%
according to LC-M5), and additional 1M EtMBr in THF (
11.15 m; 11.15 mmol) was added until the reaction
was finished. The reaction m xture was then treated
with water (8 m) at -40 0C, and was allowed to

A WU@? Bf t 4 fI@oro@tthﬂlﬁoréﬂqéfPlyﬂE)ﬁen‘Uﬁﬂ a’t@ﬂ@cbcma'ﬁ%tﬁﬂeester (13.300 g;
i ng sol ut

nd
52,474 AENQLBOMAPY. “5@1@‘%\“’@%?1'?@6? élxﬁé‘raq/\éé‘ N?@Hoﬁ%\ﬂér It 5 £ef-), and the

resMBiRg mixfurd t\/\%"seﬂrthéméitlrﬁédnﬁlemfbﬁtz@dnho M’é@'lﬂlaﬁéis tﬁéﬂerfemoved under
reduced pressure to give an orange oil

redped errea%emﬁ%tebmofm' Wappdged d b)(/@@]—ﬂNHﬁ(}OOl )¢ jitration of
the%rlé@ipitzh@d Iﬁtilide a‘hHQﬁyih‘@ under HV afforded (4-f|uoro -3- trlfluoromethyl phenoxy)-
[2-(2-nmethyl -4-iodo-1md -carhbam c

aceligi grid é\%%ﬁ%‘?%@?@ (H%O@ yge|8|0¥{w éQrMé %47 =285 gnin.; [M+H]":
.onggﬁ@n LCGMs: tR=0.62 mn.; [MH + = 352. 34 g/ nol.
2-(4-iodo-2 rrethyl-irridazol-l-yl)-ethylarrine To an
| f
AogesinG 5 doozYinkbhy ST Thed 0890 ra PSR (R c s (¢-uoro-3-
triflaGiothett§ bbeﬁdkk/) @@dtuerac(d2(16@eo @ 47199 e have éfth@M.ﬁdb’ﬁon by FC

oY WeoHiaesy. Tl deddin Bl BuS NG el elphatgnol s a

col@fess @blid B8.900ng;, 9405 enC-aS:1th foczrs rhin.; [ViRel]'Y 6b &nida@sn.wer e
renoved under reduced pressure, then under HV. The

2- [ -1-yl)-ethyl am
AL Gingsid o7 aleBide B -BeRBIN TS (2 Bsb o o0k
(3-Wll\f/l+ﬁmwﬁethyi5 i)Beﬂﬂxy)m‘ceFmHéhyde(Igéﬁerat ﬁo%eﬂuntieflfomthﬂe ?xidation of
. + = ) mol . I n,. or ener a e free
prifrirpicpBp b el srafing S the e aroge duied s
A adbiedd-TBEPsbiytibrasiexesil thibAde 4G ml;ve. 81 &nem) in Hﬁhydmas DCM (25
B TN I e
antg@rousveSMa@dded. Aftére10 etl talg@gjtubmmge(eemummﬂétuwmﬂnw ethanol
Sg;e:f}g&gﬁ@c}l)ﬁneqé@gp%ﬁ_(N%\é%d%eg %%op%vme and the reaction mixture was

furthebstiticdad 07220 &0 B0 THAK2.7 caz1d. t&)Zl'mrraJI)SA_/asghém ydded dropwise,
an({ %{%rg h@m%%ggglgr?g rsncl)itlljjrtelv?ans a rowedltg (V)\B %l tlorH"(g%Ze%rg a mixture of
water (2.5 ml) and DCM (25 ml) was added. The aq. layer was extracted with DCM (2 x 25
ml), and the mixed organic layers were then washed with aq. sat. NaHCO; (20 ml), dried
over anh. MgSQ;, filtered, and concentrated to dryness under reduced pressure to give (3-
trifluoromethyl-phenoxy)-acetaldehyde as a yellow oil (0.792 g; 99%). This aldehyde was

used for the next step without additional purification.

(3,4-dimethyl-phenoxy)-acetaldehyde

A cooled (-78°C) solution of oxalyl chloride (0.76 ml; 9.000 mmol) in anhydrous DCM (40
ml) was treated dropwise with a solution of dimethyl sulfoxide (1.40 ml; 18.000 mmol) in
anhydrous DCM (6 ml). After 10 min., a solution of 2-(3,4-dimethyl-phenoxy)-ethanol
(0.997 g; 6.000 mmol) in DCM (12 ml) was added dropwise, and the reaction mixture was
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mol ) in dioxane (155 m) and distilled water (155 m)
was added successively, at rt (in one portion), sodium
W@ 2a00BoTRPE (28.865 g; 272.333 nmol ), and i odi neCT/BRR0GBB5245

g; 199.71 1 mmol ). The resulting brown heterogeneous
reaction m xture was further stirred at rt, under
nitrogen, for 24h. EA (450 m) was then added fol | owed
by an aq. solution of sodiumthiosulfate (27 g Na2S2(3
in 270 m of water). The yel §pw honbgeneous organic

| ayer was separated and additionally washed with an
ag. solution of sodiumthiosulfate (18 g Na2S2Q3 in
180 m of water), and finally with brine (130 nm). The
yel l ow organic | ayer was then dried over anh. MySO ,

furthbt §tRreRicht - 2B fzmgemh IRt D nﬁrwmﬁmmaﬁasﬁﬂé{w aadkd dropwise,
ressure to give the pure product

ancﬁa@erd‘ﬁq B the re§g)|5rpg)ﬂwturf wass aliowed 49 yrem4w tg ()y%ﬁe&wa a mixture of
wa@Pl4 thiyMHCHCNB@Of i) Wagradded.exh a4 eHWa(s%ktra&é@mﬁth DCM (2 x 40
( )Il_\ég:i w% ?) mn eul\/é‘};tPI +y = 363. 19 (

mi) a0 Qﬁﬁ‘%ma‘iefj&ﬂ%% |a§%ﬁ§r‘%‘?ﬁlth‘? wijh ?ﬂ)saét'}‘l ?O@é'-*roo@') dried

ovéiq éhhamgiﬂsdﬁhlter@éﬂt Ald @(Sﬂ(ﬁhtra_t@d&oﬂ?de%v uRBEMidd0BedPbressure to give
i odo- 2-i soprop /-imdazol e (10 000 g;

(3 e G PN ORISR TR0 ShiShddes

portionwi se, at rt, 55-65% sodi um hydri de noi stened
(4-4hiffudr&btHyl-phaRSxg-acdaldsiydemol ) . The resul ting

ACERT S 1 R RPE= iss Cfer ol o e gDiselon g algoRbls under

Swer enldRishas, xRgem enH4- &mhubh@mwbhenoxy) ethanol (0.800 g 3 880 mmol)

S P daGe DR DS AT e Bk aR AP BB R - 6 99%) as o

yelloint dil vafictadds Lsanfof thenrixt stép mhommﬂltuehamrmanbhﬁ
addition, the resulting m xture was further heated at

000 1h30 rea t| on xtyre was cooled to
@-GaReoshiuapap B s A s A ovr v Comi o i wtur e
Acymgingtd Itl&f:gém:erw procedune de§@ibed Ihdvertfgr. théhaidadomionaltohols under

b 00 m i ed
sugreoniiegeles fot TEfoRednoBRt M s ebgdsg 40 o
2.008derhmb|9)dlﬂf&xﬂdeﬂ eswur %rge;t Ohldenyaie O(4aﬂ1@®o -Oittifluofdreethyl-phenoxy)-
ac%%ﬂléeralgre 5 grl in%g% be}/s a yeﬁow oll WhM% was used for]T%e nexgstep without

addiforad plrifidiiie@do- 2- i sopropyl -i m dazol - 1-yl ) -et hyl ] - car ba
mc acid tert-butyl ester as a yellowsolid which was
Eug herh drl %d n |FurteHV 7|20 g, 709 . LC-Ms tR =
[2-(4-i 0do- 2- i sopr opyl Si i dazol 1- yl)-ethyl]-carbamc
B.1aci Synthesisboftiglidazolesr baseslairus regiosélective deiodination
[ ropyl -i m dazol -1-yl ) -ethyl]-carba
4 Siiiddb PR AR
To a slightly yellow homogeneous solution of 2-ethylimidazole (15.000 g; 156.035 mmol) in

B

dioxane (250 ml) and distilled water (250 ml) was added successively, at rt (in one
portion), sodium carbonate (49.614 g; 468.104 mmol), and iodine (87.126 g; 343.276
mmol). The resulting brown heterogeneous reaction mixture was further stirred at rt, under
nitrogen, for 24h. EA (500 ml) was then added followed by an ag. solution of sodium
thiosulfate (45 g Na,S,03 in 300 ml of water). The yellow homogeneous organic layer was
separated and additionally washed with an aqg. solution of sodium thiosulfate (30 g
Na,S,0;3 in 300 ml of water), and finally with brine (200 ml). The yellow organic layer was

then dried over anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure
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(22.930 g; 45.394 mol) in anhydrous THF (280 m),
under nitrogen, was cooled to -40 0C, and a solution
w@R00B8MTEYIMgBr in ether (15.2 nl; 45.600 nmol) REHIB2AEMS5245
added dropwi se over 10 min. After addition, the
resulting solution was stirred between -40 0C and - 30
OC for 10 mn. (conversion = 55% according to LC M5),
and then additional SMEtMyBr in ether (7.6 m; 22.800
mml ) was added. Finally in gfder to conplete this
reaction, a last addition of SBMEtMyBr in ether (2.9
m; 8.700 mmol ) was perfornmed. The reaction m xture
was then treated with water (10 ml) at -40 0C, and was
allonwed to warmup to rt. Ether (300 m) was added,

to @Véj tHeh%Jrg%%ddct nG- (ﬁl@Hé‘-ﬁZL&IﬁyM@ﬁmﬂ@d?zb%daé/\b thIeV‘ﬁilI@\W sfoﬂ@Q/hlch was
nd bri

fU“B%?'“%@deeNﬁ&bS@ Piot 9%4%&0 MR Rc-o%éém"f' 20t 5 3&9;}‘@&@0'

under reduced pressure to give a yellow solid (16.950
[2-@)ethye 5ailedD-iHidazow iyl j-sdyl)caSartioG¥d tevbblityregier/ 1)

to give t pur rodyct . . :

Toas il ahd SEaogp RN Himidazgte. (10,900, g 3743 mumplh ypghydrous
DI\/EIFCS)WlOtrﬁlg:tw'\}iésuéddedeﬁd(;ﬁ%nvﬂ@,éhtyﬁ5N5ﬁ_@5%%|o'ug|r81(0 H;ﬁjgrﬁi@/Qnilistened with oil
. - VB: = 0.67 mn,; + = . nmol . .

(1 -%-%(/&5-%‘6%1- '@U]Oi)cF;BP% ﬁ%ﬂ“ﬂi”ﬁi ra'é%‘b% ngqfxll"jh-eétsWWgﬂ‘i %e“”ﬁ@r gitrogen, for
20 irrgrﬁi.- nmh4 : akdjréwwtth@rnh&lfted to 100°C|, ar11d alcolorle;s Ihomogeneou_s solution of

- -1 - | SO -1 -1- )-e -car pa
2 (B imine By aB: 10865604 81§ mioth SHEUS ORI Ggl) was
adddd) dmms@dde@k $th,omikry af N dldfElon | fon 6| OXBérecdrdfletidn; oL@ addition, the
o DS Parob s I BEREL S B el aC o @85! Shao. The
realBEDMBEUrs VBRI cooRAUB et apd emerr(soo hm)aMasua@t&ard didivly Thi@s mixture was

extPa&g%j |til'i §t8é'f gp>§/|10(? ml)dgggporfbwasi Oéqarm Iayﬁrﬁgv%yashed with brine (3

X 1<o]ptrgn) N@ibdasver mhl MGSES S filsdéd, daddZC&%an@ated@@%yri@éesma@rereduced
(0]

Presgye ieia'dP ﬁd‘ie\_lc‘l’f’ ;i &JF%%%EQ)OI@% ﬁ@Pst“@Stmaﬁ?q é\éwggﬂﬁp (M f\gpOH =25/

1) B g'&/@tth§mﬁf&bﬂfdubteﬂc(m@rﬁyl At shgicabamidasi yylfethg-carbamic acid tert-

drates 720 g, with 2 eq. HCl o
ou i ors ey apGLSReh Riaschries s e Pv B350 g: 70.5%) Le-
M3t €0 18 Insth i; foprPRYM9RE3NEmMoR. 0 m; 23.300 mMol; 3 eq.)
was added. The resulting hom)geneous sol uti on was then

f. ted .P I
R R S R T
A sblutibr Icyf_ I@dﬁ-@h&l#ﬂo&dgﬁmﬁmmm-y[)4ed‘ryl]&:‘erbam|c acid tert-butyl ester
(22%%rg?%%!§1§1rrqr%ls)ln an(h:L rousq'l-ﬁ’:' (2§g m%) under nlt)rogen was cooled to —-40°C,

and a solution of 3M EtMgBr in ether (15.6 ml; 46.8 mmol) was then added dropwise over
15 min. After addition, the resulting solution was stirred between —40°C and —30°C for 10
min. (conversion = 55% according to LC-MS), and additional 3M EtMgBr in ether (10 ml;
30 mmol) was added until the reaction was finished. The reaction mixture was then treated
with water (10 ml) at -40°C, and was allowed to warm-up to rt. Ether (300 ml) was added,
and the resulting solution was washed with water (200 ml) and brine (200 ml). The organic
layer was dried over anh. MgSQ;,, filtered, and concentrated to dryness under reduced
pressure to give a yellow solid (16.95 g). The crude was purified by FC (DCM / MeOH = 20
/ 1) to give the pure product [2-(2-ethyl-4-iodo-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl
ester as a yellow solid (15.500 g; 91%). LC-MS: tg = 0.65 min.; [M+H]" = 366.39 g/mol.
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in dioxane (155 m) and distilled water (155 m) was
added successively, at rt (in one portion), sodium
W@ 2a00BoTRPE (27.559 g; 258.716 nmol ), and i odi neCT/HROABE5245
g; 189.725 nmol ). The resulting brown heterogeneous
reaction m xture was further stirred at rt, under
nitrogen, for 24h. EA (350 nm) was then added fol |l owed
by an aq. solution of sodiumthiosulfate (30 g Na2S2q
3 in 200 m of water). The yg)l ow honbgeneous organic
| ayer was separated and additionally washed with an
ag. solution of sodiumthiosulfate (30 g Na S Oin 200
m of water), and finally with brine (2 x 200 nm). The
yel l ow organic | ayer was then dried over anh. MgSO4,

2-(bletfiyruaddoamiizone sntetayiamihe dryness under reduced
ressure to give the

P pure product o
To 2n5ceyeqaRfbsPUnop#-(4-ethyF4odod midazal- Lyl -gthylicedhpmic prig tert-butyl
estéh{1p0Ng:s14.664 Hﬁ{olﬁihi[@d\ﬂmgﬁﬁnIWe‘& 30d&P8lodly ABHGI in dioxane (78
LG M. tR=0.68 mn.,; [l I_“|I+ = 362. 73 %/rml. ,

ml; 32 mmgl) g T he, BN SYRRANS| R Biref. 84 §'Cdph{p min-afegatat for 1h.
Thé&bRtiles er® UeMbvers litder Ted @eBi0broédupd) #BEn under HV. The product 2-(2-
4, 5-diiodo-2-propyl-1/-/-imdazole (15.000 g; 4. 1.443 o
ethM%IOFOT"ﬁ'déﬁW"QY'ES yioming ¥68 okfainegads adakuPpier srlhii-3& 9 100%;
predéndd of 328, 659(@3?9@%:%/ dipi demmpigit-ared2ed 2gmidl. (

1.989 g; 49.73Z mmol ). The resulting mxture was

further stirred at rt,. under_nitrogen, for. 20 nmn. The )
In Aitet s oentats o Teentaact 10" FUGHCPEI feauicy It Breviolsly dried
chlbﬁfmgiﬁéwus%@é N\Iit'h%q?;HC_ﬂ) \&E@ﬁu%ﬁhﬂ@) meatdhydirigggeirﬁaol (20 ml) and

.. ; . o n (0] S !
N-SRRORRTarae (12 B0 Bd IMER: S 1 bauarged. TR resulting

horbgéteo® NgYl@ioh0Wadf theheagiieiridt® for triieroweseHaksistgd Pictet-Spengler
dar k- orange honogeneous m xture was further heated at
FeAgHYbC for 1h30. The reaction mxture was cooled to rt,
and water (300 m) was added slowly. This m xture was
4,5editodac2-atbthylttH-rhidazole3 x 200 m ). The conbi ned

To g B e R o & RS b 8o B o0
in dibyares B0sndprandedisiilied wates GB05emt)ovgs veded yeddessively,| at rt (in one
porggqe,)e%@ﬁiﬂﬁbv‘gﬁﬁgoﬁf%%gﬁﬁs By 16 4BEREANC 4ha Rdine td2.0b5 §%401.596
mnicl). The Tedditingdven petemygenesist@actionlmixture @fabylihee atideatot, under
Bt of 2401 b anGary s eSedgogT Moo e fRfiion of sodum
thidsuB&e (b g;Nd, 84 ir 540 9 f Water). The yellow homogeneous organic layer was
sep?aéaqglgl%%t %ég&@?ﬁﬂ%zw e 3r’\'/vi'tr'1 Mdazol e byl ot 8] L0 (36 4
Na,S,0; in 300 ml of water), and finally with brine (300 ml). The yellow organic layer was
then dried over anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure
to give the pure product 4,5-diiodo-2-methyl-1H-imidazole as a yellow solid which was
further dried under HV (61.000 g; 100%). LC-MS: tr = 0.52 min.; [M+H]" = 335.14 g/mol.

[2-(2-methyl-4,5-diiodo-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl ester

To a yellow solution of 4,5-diiodo-2-methyl-1H-imidazole (5.000 g; 14.975 mmol) in
anhydrous DMF (75 ml) was added portionwise, at rt, 55-65% sodium hydride moistened
with oil (719 mg; 17.975 mmol). The resulting mixture was further stirred at rt, under
nitrogen, for 20 min. The mixture was then heated to 100°C, and a colorless homogeneous
solution of 2-(Boc-amino)-ethylbromide (3.691 g; 16.473 mmol) in anhydrous DMF (50 ml)
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A sol ution of
[2-(4, 5-diiodo-2-propyl-imdazol -1-yl)-ethyl]-carbamc
w@eiodorest - butyl ester (8.690 g; 17.204 nmol ) PEI/IB2007/055245
anhydrous THF (100 m), under nitrogen, was cooled to
-40 0C, and a solution of IMEtMgBr in THF (20.5 m ;
20.5 mol; 1.2 eq.) was then added dropw se over 15
mn. After addition, the resulting solution was
stirred between -40 0C and -g)C for 10 min.
(conversion = 55% according to LC-MsS), and additi onal
IMEtMBr in THF (13.9 m; 13.9 mmol; 0.8 eq.) was
added in order to conplete the reaction. The reaction
m xture was then treated with water (5 m) at -40 0C,

wadBddaRgropiviseer 118, Wk Bh YRditien funnelERREF cc{rﬂ&@tldﬁ‘ af tN@ﬁddltlon the
added, and the resultlng sol uti on was was

resgling glafkoorangg Gomopeneris BklER eS| Tutesr r\‘ﬁééedd?'i %QP Qvfé?F 1h15. The

readfibh mivipEvasf ddolerte gk, aﬁ&%ﬁ&ﬂ@%%ﬁh@ﬁa&d&d@]&ﬂ?sﬁhls mlxture was
under reduced pressure. The crude was

fied b
ext(e@@g withgtyar £4 %200 rm) {I'Be ﬁpmglnpﬁé)rw%%g{séd\&gr@ Wg/shed with brine

(100Z2ml)Adtif ever M0 GSO,T fitazl, aﬂadeo)wc@r‘tthéd tdiéf asd Glnder reduced
acid tert-butyl ester as a yell ow oi |

Preseyrge gvRan qianeg off (R:570aumtje qrude a9 pg@‘leéi/tmﬁc 9DCM / MeOH =10
/ 120 (el tREl pur pr@dLQﬂJYZ (Z rﬂbfﬂ@lwb -dliodd-imi@iZyh amLetyIl&arBiic acid tert-

i ce-cool ed solutio
butybester- EISo%lbe"QWp%OB%Wh'qhﬁﬁ(%af%'ﬂerler)Une?'h'g}\/](“ 489 Babr%)- LC-MS: tr =

ommﬁ ertputars Bsg/eol. (6.1 10 g; 16.1 11 nmol) in DCM
100 M) was added slowy 4N HClI in dioxane (80.5 m;

SUS ensi| o0
[2- érlpf*%mathvgﬂ@%w {35 A chihin Sarcer sy oter,  The
A ¥silisn be g2y BhRtiyeanvd@iddontrbzsecy cedypeadanic acidnest-butyl ester

er The product . )
(13%19' @%E%ﬂraplgm Lﬁym‘%ﬁ{gﬁF ({60 M) 4pesynitrR9ea; Was cooled to —40°C,

ancpbtsalumsld oR$MeEVRBRIA EEE (SPDiml; £5.96R8 0 wab(R36 addeRiS@BpRise over

20 3o, AFE @i T reind ol tgB R At eI M B A ragd ~30°C for 10

mua(&cﬁwegﬁiﬁr%mca@ybrdlr@tdamMs%ayiH)adembyélam Eﬂ\/lng}fln THF (11.15 ml;
t he

11 8 f:r%r%hgm (ﬂ%& ltlntI? Cetalz%gaon \\Mag ﬁgauﬁ%gac\w&% mixture was then
treSty8 mnd@den 8 ran hy di@es bt hardllowad tarivarang to rt. Ether (150 ml) was
s SRS SO A Sei LT s e Em). e
orgam@rleyaesrl wae dfied ovecammavgses silstel] didcésicesipad lt€rdryness under
red@gaftgifggur?ét@;él\ké% &%?rg?: {ﬂ ng{)g? %ecgrhgealw%eshgun?ed by FC (DCM /
MeDH £ ribpheny ive ey bre (pretiieo [26(2( M 8thPI0Diod b-irB (a 24121 -yivvethyI]-carbamic
acid tert-butyl ester as a yellow solid (7.270 g; 74%). LC-MS: tg = 0.62 min.; [M+H]" =
352.34 g/mol.

2-(4-iodo-2-methyl-imidazol-1-yl)-ethylamine

To an ice-cooled solution of [2-(4-iodo-2-methyl-imidazol-1-yl)-ethyl]-carbamic acid tert-
butyl ester (2.800 g; 7.973 mmol) in DCM (45 ml) was added slowly 4N HCI in dioxane
(28.25 ml; 113.000 mmol). The resulting suspension was stirred at 0°C for 15 min., then at
rt for 1h. The volatiles were removed under reduced pressure, then under HV. The product
2-(4-iodo-2-methyl-imidazol-1-yl)-ethylamine was obtained as a pale beige solid (2.880 g;
100%; presence of 3 eq. of HCI). LC-MS: tg = 0.14 min.; [M+H]" = 251.92 g/mol.
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i n anhydrous THF (750 m) was treated dropw se (in 55
mn.) wwth a 1.6M solution of butyllithiumin hexanes

w@ 3®88%201 ; 88.560 mMml ). After addition, the PEFB2OMFS245
pi nk honogeneous solution was further stirred at -78C,
under nitrogen, for 30 mn. before asolution of
anhydrous DMF (6.8 nl; 88.186 mmol) in anhydrous THF
(40 M) was added dropwise (in 40 min.). The resulting
m xture was additionally stigged at -78C, under
nitrogen, for 1h before aq. sat. NH4C (50 m) was
added dropwi se. Ether (300 m) and water (400 m) were
successi vely added, and this m xture was allowed to
warmup to rt. The yellow organic |ayer was

In @Q}é’r tt Qj&\b}a\t’e Wes hed Mvhing Mat%te&%gvgr)reaéirdne%@‘{)ﬁéwously dried
filtered, and concentrated to dry

Ch'aﬁ'i‘d%ﬁater %%UB@@O& With gl HENavas ehpee ded 'B@”PYCFF%G B&b‘aﬁ@@ ml) and

thmﬂsbpﬂ%%fmné%/z B; 1368.296Ventdie 4BIre). )pmuﬁaded The resulting
1-tri %I-l Hi mi dazol e-2- car bal dehyde as a

hoegensRls ctalwionniven Ree FRReRIEte dps é‘&fcrlﬁ’ﬁ’&é? aﬁgﬁt@QoP ed-Spengler
rea@tion/6%9 . LC-MS: tR = 1.03 min.; [MtH +: no ionisation.
( 1I-trityl-1 Himdazol-2-yl)-MeOH A heterogeneous

xture of 1-trityl-1 /-/-im dazol e-2-carbal dehyde
45?%03’1302!;”"’1%9362%"'%'9??'% anhydrous MeOH (150 ml) was
To hae@tu lyt gelb@Onoraogkneass tdoRAibe tbf PRIsoppyiraiaxdlié [16.0d0 WN 90.778

drlde 6 5. te co letio .
) R8¢ SEHD APt  RRel) S5t SOMFE P RGsoshRy. at rt (in

onér b@rtub@)a@bduom dﬁrb’drid:téé(zmﬂd\@lm’di%mdl)téthle@lhet(@O 688 g; 199.711
di scarded col orl es

f [ I r ed, a

P 6‘1"%"”!”9%%‘% BEre{R9eRe s r8?8tf°6‘r’ﬁﬂ’(?“’f‘ﬁ &api ‘F%é?%”%%t rt, under

mtr@gércerat pakh eEAt(asdrnmmm tu@d%ﬁd@@d@lﬁﬂfédpl?}eéﬁ W solution of sodium
ex. C ri - :

G GRS xR o ReETE g by hisppenaas croaiaver was
seﬁdﬂétgbleénddéddidonagﬂsﬁlaéﬂ\éd(ﬁltl‘:ﬁ% 8. 88Wion Uﬂiﬁ)dd{jnh Qldlosuliate (18 g
Na%}&s ;ch i%é/va pwi HP \?V%@I’)N%I[]d %Iﬁ?%y >?*E;Iglsrfxﬁe(ﬁ 3Wr‘T F/I%L}E'tf _lyaeﬂ%\}&tolrgoarr]nc layer was
theh @ie8 @térdnh. RigSeL, ey tahy lcodcentratddytb diynldss Oh@azedeed pressure
to é:_l\%)ltl?e( 96r%§_)pcr:zlgch14oélq®%%22h§$§r Rgé%fmgm ! Iasogly% |%\&£O|Id which was

furthePdined uhdanAYdB0.8%0 §HI7% ) 0C-B) tawas 62 Friaf ROk £1363.19 g/mol.
sodi um hydride (2.234 g; 55.871 nmol; 60% NaH

1208 S0 800 el eI PRSP Bh HEE B ol

Tocoodlptv £00Kn bef BGrdiodo-2asaprbesd Hhonazgelke0D0HOY;u27.620 mmol) in
anhydrous DMF (140 ml) was added portionwise, at rt, 55-65% sodium hydride moistened
with oil (1.326 g; 33.154 mmol). The resulting mixture was further stirred at rt, under
nitrogen, for 20 min. The mixture was then heated to 100°C, and a colorless homogeneous
solution of 2-(Boc-amino)-ethylbromide (6.810 g; 30.391 mmol) in anhydrous DMF (100
ml) was added dropwise, over 1h, with an addition funnel. After completion of the addition,
the resulting mixture was further heated at 100°C for 1h30. The reaction mixture was
cooled to 0°C, and water (300 ml) was added slowly. This mixture was extracted with ether
(5 x 150 ml). The combined organic layers were washed with brine (100 ml), dried over
anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure to give an
orange oil. The crude was purified by FC (DCM / MeOH = 30 / 1) to give the pure product
[2-(4,5-diiodo-2-isopropyl-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl ester as a yellow
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of iodonethane (2 m; 32.055 nmmol) in anhydrous THF
(18 M) was added dropwi se. The resulting m xture was
W@R00smestot o warmup to rt, and was further stiPCEIB2007/055245
during 1h30. Water (50 m) was then added dropw se
foll owed by ether (100 m). The aq. |ayer was
additionally extracted with ether (2 x 50 m), and the
m xed organic extracts were dried over anh. MySO4,
filtered, and concentrated tgsdryness under reduced
pressure. Purification by FC (DCM/ MeOH = 50 / 1)
gave the pure product
2-met hoxynet hyl -1-trityl 1/-/-im dazole as a grey solid
whi ch was further dried under HV (3.370 g; 51%.

soliderwé}a waR firtibr @fiediunder BWVHBI720 NTOVANLSMS:AR = 0.82 min.; [M+H]" =
-ret hoxy methyl-1/-/-im dazol e A heterogeneous

50@7?3(%”9% of 2-methoxynethyl-1-trityl-1 /-/-imnidazole
(3.892 g; 10.980 mmol ) in anhydrous MeOH (320 nml) was

[2 Mnuaabaduswtdpmmtdaeoawq cti] amoarrﬁa dcitohertrla&yl ddteng
ture]c 2 ate_% reflué%&f}%‘ ﬁl b tert-butvl est
'L9Pt<? r{g?y@r IgAP rdPRRGENE SIS ol g ylAié?s' %mlco%é‘éj gributyl ester
(22093@I g; 48.394, masll ing@myties TGKN’(QS@hﬂﬁUﬁddbrgmrngMnﬁ§§ codIeeto —40°C,
St Pk 7 e OB 2k TR e g ropwis
oveThg rffhxﬁgerawgltlbﬁytﬁé%%ﬁ{ng s@@]ﬂ@ﬁ?ﬁé atieed b@mgéy nN&g<T and —30°C for
un er reduyce ressur |V e Xpect e .
10 STdeRbiEIe Ruvh Scty ngieiBb i) B8 SROCHd gl fVkihager in otner
(7.68Vas; Zwadmmoqrw&obddedemnmygh chﬂ#lWUd)rﬁpléte- tR8QegitioR 249ast addition
no 1 onl.s |1 on.
of ST EIHIBE B ST 2B AT 7R0 FITS Lves R ieTBrerle Raringumitiie was then
treSt0d hluci)th Q%aééﬁ(@rmpéthmé)ymﬁww?%gwowed tmvfbﬁlﬁlQ{pﬁto(rt Eahﬁ(@oo ml) was
, . | OXane r )
addfidy 300, Tiecieaned SOLIQLPangsHed Wil HaSe At eaf BERG(200 mD. The

org@ﬁic418}7ergwa§ar|8@8>v€mhﬂ M@8d,,i fa@rd; dnd. dotedratéd td Iyness under
reaction

nmo The resul ti rogeneou
rod 54 hios iadb Bt but S 416 550 bE Triigiide Hhe PR by EF (DCM /
Me2>4l-|h ; Bo (69 toi %Ivefvars? Ldﬁu@él plﬁt@@lf tfwl [Qthum@hsbyg@w 3|ﬁt1¢tjazgls1 -yl)-ethyl]-
ol u i on o SOodl um | O at e N
carhgmly S pT RN &1 elons S0 ML o AT L TSI D67 min:

[qupamt)@@ gimel. addi ti onal Iy washed with an aq. sol ution
of sodiumthiosulfate (2.3 g Na282q 3in 23 m of

2 asqitbert gt e PUlG0E ann, wySor -
Tofanliteteded aﬂdtlmnfc[er(ur (aicﬁﬂ-lstoﬁrdﬂ)yylhmwn@metﬁyﬂdmdmﬂmc acid tert-
but?lrees?esr%g.?ﬂtl %; 9.i9v gl) P]LBSMD(I}Q lf) was é(?ded slowly 4N HCI in dioxane (40
ml; 160 mmol). The resulting suspension was stirred at 0°C for 15 min., then at rt for 2h45.
The volatiles were removed under reduced pressure, then under HV. The product 2-(4-
iodo-2-isopropyl-imidazol-1-yl)-ethylamine was obtained as a colorless solid (2.720 g;
100%; presence of 2 eq. of HCI). LC-MS: tg = 0.19 min.; [M+H]" = 280.17 g/mol.

In order to generate the free amine for Pictet-Spengler reaction, the previously dried
chlorhydrate salt (2.720 g; with 2 eq. HCI) was suspended in anhydrous ethanol (8 ml) and
N-ethyldiisopropylamine (4.0 ml; 23.300 mmol; 3 eq.) was added. The resulting
homogeneous solution was then appropriate for microwave-assisted Pictet-Spengler

reaction.
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di i odo- 2- met hoxynethyl -1 /-/-im dazole as a yell ow
solid which was further dried under HV (3.006 g; 75%.
WO B0kB7820R = 0.66 min.; [MH + = 365.09 g/ nol.PCT/IB2007/055245
[ 2- (4, 5-diiodo-2-nmnmet hoxynet hyl -i m dazol -
-yl)-ethyl]-carbamc acid tert-butylester To a
sol ution of 4,5-diiodo-2-nmethoxynethyl-1 /-/-im dazole
(3.000 g; 8.244 mmol) in anhydrous DMF (35 m ) was
added portionwi se, at rt, 5565% sodi um hydri de
noi stened with oil (395 ng; 9.895 mmol). The resulting
m xture was further stirred at rt, under nitrogen, for
20 min. The m xture was then heated to 1000C, and a
col orl ess honpbgeneous sol uti on of

4, 5%4iibBe.0- @ag,ym).r.ﬁﬁaatbf@.rom de (2.032 g; 9.068 mml) in
anhydrous DVF (30 nm) was added dropw se, over 15

To gl Y5 o Marresengeds so MY, & PiPBE SR L0, 86 238 mmol)
in @"oxérwar ﬂsmal)famtmgﬁuebaﬁéte.d(% da()cmé% bodedl bdzesdiigly, at rt (in one
pofiGd" sadter e barge B8R 088 g it o i andCioglresabri st & 189,725

mn&il)hEFhe tsuring2fowih heteldd@neousicaeibnah Guné Wak AyreHe$ sivedEat rt, under
flltereddfag concentrate

0 to .
n'trag%efgg\ﬁ'ad'g/? @é&%ﬁéd"%r@%@&ﬂ@e Werutde 2eR9- r%?ﬁﬁt'Pri‘ &f sodium
thl&glfﬁ@ (g@a@MdZSQ@Qﬂ 20098 of whier). TheiyeRow RBmMBYE R s @dgtHiC layer was

- , 0-d1 1,000~ £- . . . .
SertAEE s e CHOIOTATY daBiec 1w e ey P11 ogiugs osuifate (30
NaiS 0k P20y hitof %teaz)s add mabw wmh bave &Ok iZOO\Mﬂb crmevmow organic layer
furth rie olﬁ /2 I\/§
wag, t@e}n (ﬁéj ov?rwrﬂn g:S§N di tfgadg /alq&conce trated to ryness under reduced
pre[sauré4o g ahe piret pred)oie Shyilod b2 stagy 1 HlimidazoRt &4 Jel@ £3id which

wa, e g T S0 EICHOAE, e PHGF -G BR Jo = 4691 pine HyH 5 36273

g/nglbam ¢ acid tertbutylester (3.050 g; 6.015 mml) in
anhydrous THF (30 m ), under nitrogen was cooled to

2 DR RSP o L S A e b2l

To adsbltitiopnof 4 B@illdﬁ(ﬁsﬂﬂptopymﬁ{hhldfaz@é (\8.806 tgt Wil &d3 el ém anhydrous
o g S0 R S e e g i o
(1.96804);) 4 QNEED mddﬁ)dThéSt‘esrurtinggnlamre %As Oithaasticanti muedief aitrogen, for
20 ?qulfneorﬂa t"\ﬁ‘éﬁﬂ‘?r} é%sﬁa@i%Qweggﬁ(ép g)rlﬁﬁ §q158%8&t@us solution of
2-(Bociamis )-athythnadide o 1021 ngpﬁl&SB?r tmdEt meanKyditousl PMFaEI00 ml) was
oo 55 Sy BB 11 ) bR T 0 TS LR B gin. e
resditing dackvetangd homblg&idbus mixture was further heated at 100°C for 1h30. The
reaction mixture was cooled to rt, and water (300 ml) was added slowly. This mixture was
extracted with ether (3 x 200 ml). The combined organic layers were washed with brine (2
x 100 ml), dried over anh. MgSOQy, filtered, and concentrated to dryness under reduced
pressure to give a yellow oil. The crude was purified by FC (heptane / EA =1/ 1) to give
the pure product [2-(4,5-diiodo-2-propyl-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl ester
as a yellow solid which was further dried under HV (8.690 g; 42%). LC-MS: tgr = 0.88 min.;
[M+H]" = 505.77 g/mol.
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filtered, and concentrated to dryness under reduced

pressure. The crude was purified by FC (DCM/ MOH =
W®R008/02829t 0 gi ve the pure product PCT/IB2007/055245

[ 2- (4-i odo- 2- met hoxynet hyl -i m dazol -

1-yl)-ethyl]-carbamc acid tert-butyl ester as a

yellow solid ( 1.645 g; 72%. LGMs: tR = 0.70 mn.;

[ MtH + = 382. 29 g/ nol .

2- (4-i odo- 2- net hoxynet hyl -i nggazol - 1-yl) -et hyl am ne To

an ice-cool ed solution of

[ 2- (4-i odo- 2- net hoxynet hyl -i m dazol - 1-yl)-ethyl]-carba

mc acid tert-butyl ester (3.051 g; 8.003 nmol) in DCM

(60 M) was added slowy 4N HCl in dioxane (40 m; 160

[2- (mniahb-z Jﬂm@gr-ﬁﬁmbwm ﬁiéaszaﬁpéaraammscuattéftrtﬁﬁy@staoc for

en at rt he volatjiles were re

ed
A ﬁ?thé?” Pédaééé PP gihreryHrdazak ddk-sthx)-carhamisy 88‘90{9” bUty' ester

(8. @?tao(gl 1702t rﬂnﬂﬁtlﬁ@KWJ)J‘sYTHF moiﬁmgl arkdeY |n)tro@bhy\h@§7bdtﬂ>ed to —40°C,
obt ai ned as al e_bei e sol i 750 ¢
andes D BF 151 BOR IERE (306 W 20 & g, 552 i, was then added

drobesJé]oveMQ&an 24t ab®tion, th&Fedatting @olgﬁdSH?\Vva& @tlrhflﬁbét%@@n —40°C and
ne for Pjctet-Spengler reaction, the previous

a1 110 B Iagveition Satho ot dnad Lia S Anscaaciiens YMEMB in

THEUIB®NAR 3.9 nﬁ?ﬁblyfd)r@kéé )G/T/zibaﬁ@dleo( 91 Hﬂd}er fl’@@omplete the reactlon The
L/ - etg%tgdllso ropyl amn

reaghen RAMEE WapHeet BIIPY HB W?é‘?fdéé*ﬂ%%h#osgl %Hq Wﬁs @Ué%"’ecdﬁél’f"arm up

to r@FE&h@rP(QD@hﬂ) Wa¢ adldc, @M\@W%r @§§Ih§§ e6lutdrcl g4 wmghm brme (2 x 200
reaction, 45tr||odo Hi m dazole To a s

mi)y e MWQ%‘@%@'%PYRWW M9SGyi Bitered. @’FSCQD‘GB”tQated to dryness

unde?- ré&%eﬂ%%ufe"] THE @XRREVdsISRIfiBY by W(D@M"/ Melcﬁ-d =\3at/em) to give the

was added SUCCGSSI vely, agél n on
pur% WP‘%)[Z (EdeflatrPeomybigrdaze!-1-35: 662'@ C@fb B. @@btwty' ester as a

yell@wdonl (0410&y; 66%). LTINS te 26-243@5 ek = 3Bo®or@sul.t i ng

rovvn het er ogeneous reaction nixture was further
ti d at rt en, for 24h. EA (250 m)
2% Q' 'é’ﬁ°%36d@éd?z8ﬁ2¥,\)é§i‘¥&? RH®aqg. solution of sodium
Totdh aewWdoridesdldbn5S6r (- Maua&z@aorbpsyl ]rﬁlaaifil 10jl)-émj/lli6érbarﬂ¢eacid tert-

butgle#tg%é%goggqgﬂqis or b&%ﬁﬁgﬁ‘gl g/laé@ ﬁgd glrolyyﬁ/gég\iY-%l in dioxane

(80;5121&{33212&%@@@0%@8)5% eesgmng:s\aepéd@,&)naniatfiﬁurwdﬁitmc v]:/cr)]r' 15hmin., and
trii -/ -i m dazol e a el | ow sol i i

thefuad ot £hdeqoieale iR 3s TR0 alced Bigepurel BeRandprV. The

produé. Z8§4-8dd-2-plolikintdazokd Ayl @ yEniibé .was obtained as a colorless solid

(5.620 g; 100%; presence of 2 eq. of HCI). LC-MS: tg = 0.24 min.; [M+H]" = 279.96 g/mol.

In order to generate the free amine 2-(4-iodo-2-propyl-imidazol-1-yl)-ethylamine for Pictet-
Spengler reaction, the previously dried chlorhydrate salt (5.620 g; with 2 eq. HCI) was
suspended in anhydrous ethanol (35 ml) and N-ethyldiisopropylamine (10 ml; 58.413
mmol; 3.6 eq.) was added. The resulting homogeneous solution was then appropriate for

microwave-assisted Pictet-Spengler reaction.

1-trityl-1 H-imidazole-2-carbaldehyde

A cooled (-78°C) yellow solution of 1-(triphenylmethyl)imidazole (25.000 g; 80.542 mmol)
in anhydrous THF (750 ml) was treated dropwise (in 55 min.) with a 1.6M solution of
butyllithium in hexanes (55.35 ml; 88.560 mmol). After addition, the resulting pink

homogeneous solution was further stirred at —78°C, under nitrogen, for 30 min. before a
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[2-(2,4,5-triiodo-imdazol-1-yl)-ethyl]-carbamc acid
tert-butyl ester To a yell ow solution of 2,4,
W®2G0s078200- 1 /-/-i m dazol e (15.295 g; 34. 313 nP@I/JB2007/055245
anhydrous DMF (200 m ) was added portionw se, at rt,
55- 65% sodi um hydri de noi stened with oil (2.058 g; 5
1.469 mmol ). The resulting m xture was further stirred
at rt, under nitrogen, for 20 min. The m xture was
then heated to 1000C, and a gpl orl ess honbgeneous
sol ution of 2-(Boc-am no)-ethylbromde ( 1 1.534 g; 5
1.469 mol ) in anhydrous DMF (100 m) was added
dropwi se, over 1h, with an addition funnel. After
conpl etion of the addition, the resulting m xture was
solfifiint Sresnhiyeiug Nt (QQQ\QIC%QBG %oléhﬁaﬁf@@%dsmﬁmélﬁ Hilewas added

was cool ed to 00C, and water m ) was add

drogpisg (0 4Ph mén- i Theuresulfing ’@R‘Wﬁc“l’%’% a@lﬁj‘f'%”%'y Hredsaty—Ag. under

mtrEbén o eh GRrdhd réqd S wcp(doamgr\ﬁa%&%mamewmr (300 ml) and
rine

| over anh ered, and
et T S 6o S B oM opp e S TP o .

Th& }éIERM @w,;emid LayarhWag ralddmoaw@ WasHeli ith %te‘?%édﬂ@rm afid/ over anh.
ve the pure product [2-(

MG Bk rAnsh sont 3o le Y aES 1B P ducat Riesare . g grude was

purERtely BS BOM) Md®m$S S@/ i1 t(y\"@lv@rlhé@ﬁlré %Fdd&@tr 1Jﬂﬁ'tyle’ﬂ-l imidazole-2-

under HV (8.540 q; 42%. LC-M5. tR = 0.93 E H!)
carbaldglaydggas a pale ye fow solid which was further dried under HV (20.660 g; 76%).

Lcaism =[1209 thid..qRRH R‘thﬂﬁﬁ%a'tlén)") ethyl]-carbanmic acid

tert-butyl ester sol uti on of
dazol -1-yl)-ethyl]-carbam c acid
(1- {]'éylf%ﬂﬂf‘kﬁaz%%#%ﬁ?\ﬂ%&izo g: 13.787 nmol) in anhydrous
A h%oéér%umrauxtuwndﬂ-trnylt1rmmmaazdrm-cgmld@dyd@(6 3D QC18 646 mmoI)
in o GebeRE h Doabaves GledeRod C. 181 iaS tgefeet portonwise with
socﬁtdflitidrmdzgé‘lg%ﬂﬁ@@ 553 8%8 ][mrh&ﬂy Aﬂ@ﬂd@bﬁﬁble&\i@ﬁ Flihd B&dltion, heating at
letween - or rea
45 g‘oWﬁF &Pripugd gt - %H‘et 'E?aE@WvE'jX ““f‘ﬁ’éasr 5613 ?'SWe%t‘%(Pﬁ‘P'éo rt, filtered,
and/\llﬁ}l‘é duiiﬁmddr@airl@ds %Itd\mé{ﬁé(ﬁfé[tldﬁ%”yﬂ/v)asmid wﬂ@cf@@ofogdeM@ﬁItrate was
all o rmu e Was a
Co%ﬁatri‘\l\ﬁg 9 é*%)ﬁ”leisﬂs Rt eaw%prﬁaw%ﬂ@aﬂ hehemaftsﬁ p(‘i%t (1-trityl-
1Hmn)daaaothm M@e)g( &59 <|mt|drles§ I@,endngga;ni\@ad Ryther Wasd Gide2 HV (6.340 g;
oV .ann. ) | req, an onc ness
09 oh i i B s st e stePT UL foreEp iR Lo-ms:
tr =TH60 efikigpWMAS: moubhiEatRad. by FC (DCI\/I / MeOH =20/ 1) t 0
gi ve the pure product

- (4-iodo- i m. -1-yl)-ethyl]-carbamc acid
2"'5%P§”-%’UFGHV"2>QE'&?Eg)é'"ﬁd%%ﬁ'%r| ess solid (2.940 g; 63%.
A doClel0° G)R:ok)r@sﬁBonﬂibgeneo[uMsb[bﬁomoSG&riQ/V-1g#imiwazol-Z-yl)-MeOH (6.340
g; ’?’8 &§4 mmcﬂ) In an ay%j(r)cl)usll'pﬁj-' )(1_(% rr‘hY)l v%g ?rgated with sodium hydride (2.234 g;

55.871 mmol; 60% NaH moistened with oil). The resulting mixture was stirred at rt, under

nitrogen, for 20 min. and was again cooled (0°C) before a colorless homogeneous solution
of iodomethane (2 ml; 32.055 mmol) in anhydrous THF (18 ml) was added dropwise. The
resulting mixture was allowed to warm-up to rt, and was further stirred during 1h30. Water
(50 ml) was then added dropwise followed by ether (100 ml). The ag. layer was
additionally extracted with ether (2 x 50 ml), and the mixed organic extracts were dried
over anh. MgSOQ,, filtered, and concentrated to dryness under reduced pressure.
Purification by FC (DCM / MeOH = 50 / 1) gave the pure product 2-methoxymethyl-1-trityl-
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To an ice-cool ed sol ution of
[2-(4-iodo-imdazol-1-yl)-ethyl]-carbamc acid

W@ eoosop2dy|l ester (6.154 g; 18.253 nmol) in DORCT/BE2007/055245
m) was added slowy 4N HCl in dioxane (91 m; 364
mol ). The resulting suspension was stirred at OC for
15 mn., then at rt for 1h. The volatiles were renoved
under reduced pressure, then under HV. The product
2- (4-iodoi m dazol - 1-yl)-ethyd am ne was obtained as a
colorless solid (5.690 g; 100% presence of 2 eq. of
HCl). LGMs: tR=0.15 mn.; [MH + = 238.14 g/nol. In
order to generate the free am ne for Pictet-Spengler
reaction, the previously dried chlorhydrate salt

1HGRi B9 Bis a\/\g mp el sdlieWhichiWas MserdtisReMdH/ N3, @lﬂbxgd 6OUS. LC-MS: tr
et hanol and L/-ethyldiisopropylamne (9.37 m;

= 053 i [ ”%'Oéﬁaj'or\‘/vas added. The resulting
hom)geneous sol ution was then appropriate for

2-nidthbRyMERyRI HLimidskoR Ct et - Spengl er reaction.
nt hesi s of zol s st tin subs te
N A IS AR e A L S LA aé?'ﬁ;ﬁ%é% 7%.980 mmo)
in getiyidvalsi Me®HoY3A0 mal Wits atdatd @fth dicstidsikidt (eeahl), and the resulting
ml%gpggméﬁghgate%%%[ 2 IOCfZ)fd%&gu§§,|rg Sogﬁlrpgm hc}/dcgg%)élegl?s solution
wab yils\egerssdof & @, a(ndlwaé3@1eﬁl’6@hberw©|téﬁ ﬁ)lkﬁ'?@é?s‘éll}h@byreﬂdd&ﬂpressure
oCh it i e s ey ey B SH WaPtd Y0 m. The
mnaadca&tq graQQIIShWtbﬂﬁbﬁtﬁ:elﬂ}fdfe@Cw arylntggs (uﬁgerOEbdm&ﬂ phessupslde dyive the
e reactli was stirre a .

exﬁeé?qdu&r Oody¢}ef- ?‘;9?‘ Epdazale RaL Y‘F”IOi’Ve?' W%hd’vﬁ%fé“'ther dried

underlhtghata@uu\»asm.Q@@gggg%m_@d\/lsntR\ta@m@ mli®; BA-AHG @ o0bniskionl |
whi ch was used wi thout furt her purification.

s Ejiegos R AT Rlbal ) 151 ! o e Prepared by

A lagracgetiengs tsolutibre ob rlemiethosyiettigist-inidazale ie.cad g, 10.969 mmol) in
diogr oc&gur @ aznfcjp W%fer 82? @Nﬁéa(s %ﬁfeésiveg/ltrﬁte& j;\t % \%Iﬂ'? 9_@8 r$1 Carbonate
(3.887) g; B2Y snmdb) and. |6&né S(6.12H) g; 24.132 mmol). The resulting brown
nelE{poBR Sy PRI e SVt RO RGP SPET Dt g &2 EA (60
ml)agaxotheh agdédfdlbwed bedh @gssaylution of sodium thiosulfate (3.5 g Na,S,03 in 35
ml of water). The yellow homogeneous organic layer was separated and additionally
washed with an aq. solution of sodium thiosulfate (2.3 g Na,S,03 in 23 ml of water), and
finally with brine (25 ml). The yellow organic layer was then dried over anh. MgSQO,,
filtered, and concentrated to dryness under reduced pressure to give the pure product 4,5
diiodo-2-methoxymethyl-1H-imidazole as a yellow solid which was further dried under HV
(3.006 g; 75%). LC-MS: tz = 0.66 min.; [M+H]" = 365.09 g/mol.

[2-(4,5-diiodo-2-methoxymethyl-imidazol-1-yl)-ethyl]-carbamic acid tert-butylester

To a solution of 4,5-diiodo-2-methoxymethyl-1H-imidazole (3.000 g; 8.244 mmol) in
anhydrous DMF (35 ml) was added portionwise, at rt, 55-65% sodium hydride moistened
with oil (395 mg; 9.895 mmol). The resulting mixture was further stirred at rt, under
nitrogen, for 20 min. The mixture was then heated to 100°C, and a colorless homogeneous
solution of 2-(Boc-amino)-ethylbromide (2.032 g; 9.068 mmol) in anhydrous DMF (30 ml)

was added dropwise, over 15 min., with an addition funnel. After completion of the
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descri bed general procedure (GP9). 1H NMWR (CDCI 3; 300
MHz): d = 6.43 (s; 1H), 3.70 (t, J = 6.2 Hz, 2H), 2.84
W@ 2008078296. 2 Hz, 2H), 2.52 (g, J = 7.5 Hz, 2H)PCRIE207/055245

(s, 3H), 1.17 (t, J =7.5 Hz, 3H). C Synthesis of
5.6.7.8-tetrahydro-im dazori.5-alpyrazine derivatives
C.1 Synthesis of

5,6,7,8-tetrahydro-imdazo[ 1, 5-a] pyrazi ne derivatives
via mcrowave-assi sted PictejgSpengler reaction

foll oned by Boc-protection
3-ethyl-1-io0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-
5, 6-di hydro-8H-i m dazo[ 1, 5- a] pyrazi ne-7-carboxylic
acid tert-butyl ester [general procedure for

addﬂl&f eRNBaIERG ShRCorBhgd ﬁém&gh&iéghﬁfnn&@@c\hé@ﬂrtﬁéﬂié&téd &t 100°C for
orm eneous sol ution of

Th4b. (Ti‘eé?ﬁ§}|°”4“'ixB’tﬂ% wagicgaled to 1t yang water (14 /i e wes pgldRg slowly. This
mlﬂuraaﬁamwctéd’lwﬂrmé}f@rr Q&JS( 10N@NOIThé ZombiHel di@énl& I&@FLere dried

with a solutjon of trifluoromethyl pheny

oV 2t NGT Qe VBB 509 Sgoeaiesh SdBiees e yriseg pressure. The

cruate PR Yurifiedd By Ft)(DCWhﬁM@DHHJB@/ WA gﬁ@ih@%u?@ﬁroﬂu&t [214,5-diiodo-2-
the m crowave ov 13 bars; 10

1100C;
mefiexgmaihyliBURazel- ég@ yQtPaﬁ?aé‘T'%taC%éﬁbe‘éY e38nEhi %rpaiﬁage”ow solid

whicBReRteehdriyries uagdel 1 Bako bi 185). Wctiist fie= 6 3MeniRIPUAL]" = 508.16
of starting material. The resultl ng crude reaction

9MAlxtures were finally nixed and concentrated to
dryness under reduced pressure giving the crude

[2- @-ueabad mﬁthds@ﬁwe%hmnﬁdlaztomfylmhgn%mdmumfwwte)rt-auiwb&ter

A golgt;n@ng fte[%-éf?%éiuo %ﬁ@@/[rqﬁtrw?-lm%j%q_ﬂ I)Qeetﬁgg gnmlc acid tert-

butgles®et (3.04g;08. 0t maobt |h)é|nh)1drous THF (30 ml), under nitrogen, was cooled to

i .0do-8-[2-(4-tr Iu thy
A e Giotgn L TN CR LOY LAP B fhisch % hiaph i daen added
droﬁwé&bivan?d% )mr\évaﬁted taaamd)rvewe rd%umgﬁlyédlﬁﬁtbﬁw%blgg%ﬂbéﬁvlben -40°C and
e 11 SQPro m ne
a0 roE 40 i e B R A4 RO 0A 20 (SaVMEh GO e IBRBY WM EtMgBr (3
mI,Q@&&%ﬁle a&@e%thStm’fhgoét d40°t:ﬁx/és bortiyilied rcsrgsrdlamaaél@mq}eaction
. : n s .
corgae ) THooiatiity Fhoe s BEr JeatcwTonass @i $240°C, and was

alloaaddi tb iviim-U e rt. &a6dr (@0 niT) Whslb@deR and e .hsemtursg sblutsh @hs washed
00C overni gh The

f 15 t
with iz a0 i hriGa Al il T BioPhE e wan siaovendah. MasO.
filtdré, awdgncenttAdEto WgResl Uriér ey®iceaPressiViESPhe dridd wa€@urified by

centr 0 dr ness under uced pressure.
FCTREAEPBEEM 2 300 h i ol U e skt [ Rpe2 Wi yptigimidazol-
1-yDietiey ]t daebdmit eachy sty estdrivd a Yell®d@ofd (1.645 g; 72%). LC-MS: tg =
0.70 min.; [M+H]" = 382.29 g/mol.

2-(4-iodo-2-methoxymethyl-imidazol-1-yl)-ethylamine

To an ice-cooled solution of [2-(4-iodo-2-methoxymethyl-imidazol-1-yl)-ethyl]-carbamic
acid tert-butyl ester (3.051 g; 8.003 mmol) in DCM (60 ml) was added slowly 4N HCI in
dioxane (40 ml; 160 mmol). The resulting suspension was stirred at 0°C for 15 min., then
at rt for 2h. The volatiles were removed under reduced pressure, then under HV. The
product 2-(4-iodo-2-methoxymethyl-imidazol-1-yl)-ethylamine was obtained as a pale
beige solid (2.750 g; 100%; presence of 2 eq. of HCI). LC-MS: tz = 0.21 min.; [M+H]" =
282.24 g/mol.



10

15

20

25

[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-di hydro-8/-/-
i mdazo[ 1l ,5-a] pyrazine-7-carboxylic acid tert-butyl
w@2108/078281 a yel | ow solid which was further driPRCI/IBEV055245
HV (2.820 g; 66% . LCMs: tR=0.93 mn.; [MH + =
550. 41 g/ nol .
8-12-(3,5-difluoro-4-trifluoronethyl-phenyl)-ethyl]-3-
et hyl - 1-i odo- 5, 6-di hydr o- 8H m dazo]
1, 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester
According to the previously descri bed general
procedure (GP10), the m crowave- assi sted
Pi ct et - Spengl er reaction affording
8-[2-(3,5-difluoro-4-trifluoronethyl-phenyl)-ethyl]-3-

In Sidé)"to g%nb%ﬁ’@‘tﬁe @re@ &nh@tfﬁ)ﬁ\w&ép&béﬁg@z@éélon the grewously dried

ChTHIELR SL2HBP ISR 5o HCPr RS SHEBERISTERESMYFauihandl (9 mi) and

Nelﬂ;@&l@op%bylbﬁfr% (AQ HhiN-23.94d mihbe $288) awBsINdddRd. The resulting
starti n% nmat er |

horgogege@y y?OI%'OPoﬂ’@Sl W]eaa%qﬂroqlew )foretrng)rog/ﬁ]vgl @s%lgrtgg ﬁ/ﬁtet-Spengler
readti®b6 nmol ). After Boc-protection and purification by
FC (DCM/ MeOH = 30/ 1), pure 8-[2-(3,5-difluoro-

4tr|fl | - phenyl) -ethyl ]-3-ethyl -1-iodo-5, 6-di
24rﬁ/HPﬂd%'/ '"]n&?@i“zo[l 5-a] pyrazi ne-7- carboxylic acid

To b&dli htWéﬁbwﬂ‘@h@geﬁ&u%%llglon SfMidaase N0 §iemd.418 @mol) in dioxane
R ok S B s S 5y
carbbndie @392 g; 6500 chawn| an@rodarﬂaqxan & bnRE242 666 hﬁmb IThe resulting
broglgﬁggeé%‘gééﬁq%&%%c?gé ﬁﬁxt&%gv?qﬁl\fgag |§rpgtaég(e Jer nitrogen, for 24h. EA
(2581 git)elvasSpetgbeded eloivearby R 3. sHIRIBE; ofSsdaarns thibSulfate (22.50 g
Nag ﬁwrhﬁg(i\éﬁggygte%) Egt %Il%abﬁga?rierggg%&!mc Ia}//el)was then dried over
ani3-NIgsad;, diltetado rapd pdopoyht)atéd epdpnakslahysteredddst BredBure to give the
crue (aost B4 FicsBr BT eagnIs 28 nyaipwasali ot wes duthsr gripd under
HV,(82.70@YI altpel. CimB adaza]. 18 min. AMMH 8z 4ae 0BMgiredl. Was
Boc-protected and finally purified by HPLC. The pure
2G4 Hloca-imigameld BN roprhams A et Ry 856 0. 5, 6. o
Toiahwilbw-s&jlutv’on dfm' .4la2ipdo- 1E-|m]q@yblaz(i15295’ gf;anmehrinol)awiadhydrous
Dr\/fgg ztogbuﬁév %5%%50&?_% ﬁ‘%ée t%a@/oysggfu ?&ld’FSﬁg{;ﬂs?pneg with oil
(2.6688g; 0! @Qm’mh’nol) The resulting mixture was further stirred at rt, under mtrogen for
20 8&'5)2@‘%2'“8( lﬁ'@&'@%‘%@% p?ﬁ@@%%qﬁg‘enx a co orl)é l homggt;gr}/eous solution of
2-(BdEsman)-BthybraailboX y1568¢ @cd 1 a%e mimduiny bnegit@rs DMF (100 ml) was
added dropwise, over 1h, with an addition funnel. After completion of the addition, the
resulting mixture was further heated at 100°C for 1h. The reaction mixture was cooled to
0°C, and water (200 ml) was added slowly. This mixture was extracted with ether (5 x 200
ml). The combined organic layers were washed with brine (100 ml), dried over anh.
MgSOQy, filtered, and concentrated to dryness under reduced pressure to give a yellow oil.
The crude was purified by FC (heptane / EA = 3/ 2) to give the pure product [2-(2,4,5-
triiodo-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl ester as a colorless solid which was
further dried under HV (8.540 g; 42%). LC-MS: tr = 0.93 min.; [M+H]" = 589.89 g/mol.
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According to the general procedure (GP10), the
m cr owave- assi sted Pictet-Spengler reaction (60 W
wao®8e7s281 bars; 10 min.) between PCT/IB2007/055245
2-(2-ethyl -4-iodo-imdazol -1-yl)- ethylam ne (296.9
ng; 1.120 mmol ) and
3-(3,5-di fl uoro-4-nethyl -phenyl) - propi onal dehyde
(206.7 ng; 1.120 mmol ) afforded
8-[2-(3,5-difluoro-4-nethyl -phenyl)-ethyl]-3-ethyl-
odo- 5,6,7,8-tetrahydro-i m dazo[1 ,5-a] pyrazi ne which
was Boc-protected and finally purified by HPLC. The
pure product
8-[2-(3,5-difluoro-4-nethyl-phenyl)-ethyl]-3-ethyl -
[2- (lci@d&lﬁndﬂzbyqlfy?ﬁh'ymcﬂﬂia%lc%md tert-butyl ester

pyrazi ne- oxylic acid tert-butyl ester
A SiPhi S i A g oo imicagr ey sty sar.t?amwoa@@ferﬁﬁﬂﬁyl ester (8120 g
13. 59%{71mél$1HV§nh31dR>us PHEZ100 i), uh%‘r"hﬂroger’f’%slébcﬂlédmﬂ ——40 C and a

ugro-4-trifl uoronet hyl

soldic oM B RSy,
y |op Qf&%E gﬁrdn FW'Er(g? Ql-fi‘ln?aQiTU[‘OI) was then added dro Wlse over 15 min.

Aftdr, Sdddpy iRz rés@mﬁgqmrklngtur@ VAl :ﬂlrﬁe@rﬁet\bé@ryu@“ﬁ 8hd —30°C for 10
According to the ner al 8rocedur

m"‘rn('@%\%\/‘é)”é@%tﬁgtaéﬁorﬁ’lnﬁtt%{- dlendher eﬁ‘cé'SBtm%tHre(‘B@F {en treated with

watkl mI)8atb-all'OSC Y Whe allovest Mﬁﬁé‘rm -up to rt. Ether (100 ml was added, and
2- et hyl - i odo- i ni dazol - y?- et hyl am ne (2

theﬁr@sulin@@@lu%mﬁasmhed with water (150 ml) and brine (150 mI) The organic
Iay%r és fdrll—:l@ rdi?/erdfahlﬁ ' [f/lbggr Oﬂ'ﬂéﬁré'&’ |an§r@ih)tbr)trat&! epidpmakseRysereduced
preg%?ﬁﬂ} o8 5{@”@'2 or'|(fa&?églt e qrv%wawwmfgﬂdma/&%?CM / MeOH =20/
1) l%td"'\Yé ﬂhebu'r@gﬂ)dﬁctq214%doﬁhf(ﬁ%ﬁf 9I')Jefﬁyg%éﬂ{ahc acid tert -butyl ester as

4 ne which was Boc- protecte and f
a calgflg s)él)(yd 6@,9%&@3%)9 LEdYI% tﬁr‘oQ:I@%f” n.; [M+H]" = 338 07 g/mol.
3-ethyl-8-[2-(2-fluoro-4-trifluoronethyl-phenyl)-ethyl

2-(4-iddd-meidazolSt- gdli)huﬂna)mr&l/ /-imdazo[1 ]
ol oA SOkt bf Lo bpip s ke beaba gt 1oty ester
(6. 75299;. 18.253Mbinof) i BOM @@ozmlmwtas[awt&éﬂ $'Iowly5ﬁ$1l;-|h@2||rgdlgidne (91 ml; 364
uor o ne en e - 1-i odo-

i TR o B SR B0 S, STl B, B Tt ts Fmy syt @ Jor 1h. The
volatiésl Wg—:‘ﬁi tferbcbéﬁilgl;rﬂ‘éf eEdubee Prebsuee, tigert bl?d@&ﬂkﬁr'ﬁie product 2-(4-iodo-
. _.pro r r owa ass
miBrF S0l Ee as-GHRGH 686 CHPreToBK (8690, 100 presence of 2
eq.N6fMQ)). betmeen =2. { 2 m@t. Ji+H]- + 28814 irdazol - 1-yl ) -

et hylam ne (320.7 ng; 1.210 nmol) and
In Trd%ido rﬂ%%%t%ftt?%&@édarﬁmenf\él )Pl(l%eto gﬁe%%?(&'rdrgg |on hzeo%re%usly dried
chi@rhgtifayd s&t [526€((Bgf\lv|lﬂ02ceq4+mﬂ Wy spshmmylbd irebhiytdreu- éthdiel (80 ml)
an ié%ylgtjsté)g)%(r%ogl dr of(P ﬁZI rpﬁo%ll]]ﬁQfS aZI ?gva\émelqd%%d.vﬁﬁe resulting
homogeneous solution was then appropriate for mlcrowave -assisted Pictet-Spengler

reaction.

B.2 Synthesis of imidazoles starting with disubstituted imidazoles

Synthesis of 2-imidazol-1-yl-ethylamine derivatives by N-alkylation of disubstituted
imidazoles [general procedure (GP9)]

Sodium hydroxide (180 mmol; powder) and tetrabutylammonium hydrogensulfate (1.80
mmol) were successively added to a solution of the respective imidazole derivative (45.00
mmol) in MeCN (100 ml). After 30 min., 2-chloroethylamine hydrochloride (54.00 mmol)
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HPLC. The pure product

3-ethyl -8-[2-(3-fluoro-4-nethyl -phenyl)-ethyl]-1-iodo-
WG 2@sdrdrydr o- 8H m dazo[ 1 , 5-a] pyrazi ne- 7- car bBX§/IB2007/055245

acid tert-butyl ester was isolated as a yellow solid

(394.8 ng; 0.769 mml; 64%. LCMs: tR = 0.91 min.;

[ MtH + = 514. 37 g/ nol .

8-[2-(3, 4-di net hyl - phenyl )-ethyl]-3-ethyl-1-iodo-5, 6-d

i hydro-8H-im dazo[ 1, 5- a] pyragi ne-7-carboxylic acid

tert-butyl ester According to the general procedure

(GP10), the m crowave-assi sted Pictet-Spengler

reaction (60 W 1000C, 8 bars; 10 min.) between

2-(2-ethyl -4-iodo-imdazol -1-yl)- ethylam ne (344.6

Waérﬂddéd SthBBAdtioAMeIxture was stirred for 24h at reflux. The obtained suspension

di neth henyl ) - | dehyd 21 1.
wag flémgd ﬁﬁlg{tﬁ;e Q%’P@P\M%CCB’?CFB’&%%& ?nn\?acu% t%)/ gleve(a crude 0|Im‘%1|ch was used

withod e pliifRAgR. | ) - et hyl] 3-ethyl-1-iodo-5,6 7, 8-
tetrahydro-im dazo[l , 5-a] pyrazi ne which was

2"%36%‘8‘8%3/?-%? L3N] Ry atnida! " | 1 ed by HPLC. The pure

Pre‘bafé& by, N-gikyretdny lof pharyimthek triniddz@é hidcoldih® de- theb-meviously

0-8/-/- 1im 5-a] pyrazi ne-7-carboxylic acid
de%‘:é'%?d geRese! %%?@Pr%@q%sol ated as a yellow solid (393.5

ng; 0.772 mol; 59%. LGMs: tR=0.91 min.; [MH + =

'HAMR 8ODALMBI0 MHzZ): & = 6.50 (s; 1H), 3.76 (t, J = 6.2 Hz, 2H), 2.91 (t, J = 6.2 Hz,
3- et 2-(3-fluoro-4-trifluoronmethyl-phenyl)-ethyl

2H), 242§ %dw)égé)gd?fﬁ)@ro 8Hi mi dazo|

1 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester
2-(Aetiyldimethybirhidazelengn @thyamardur e (GP10), the

Pr%%o%avlg-é&glsahé%eq%i tﬁ/lg%m%@&l]%ﬁr%ldrazglgt é(%rc])ro(lng to 'the previously
destribed gédarhl-ghodedes (GRIJAzOl - 1-yl ) - et hyl ami ne (312.8 ny;
1.180 mol ) and 3-(3-fluoro-4-trifluoronethyl-phenyl)-

e RMPIOBCEC T BBkl 111y (I oy 704 (1 4 = 6.2 Hz

2HERWA (y; I=i7081pz 220, Z.08-(§ e3H)ahyd(0d =M 5l azofH).
, 5-a] pyrazine which was Boc-protected and f| nal |y

-e / S D) . s ¢ i i | = Fhe i ‘___‘__' d i - hyl
]- 1|od056d|hydro- 8/ /-|mdazo[1
C.1, 5- 8ypiheasisi ofe5,6, 7,(Batebwahydinosmﬁdaz:b[1l Srd]pyakivle desivativegigia

mitg sy ss BiaPicios-SPagler fation [aewpe S Bega B i
8-[2-(2, 4-di fluoro-3-nethyl - phenyl)-ethyl]-3-ethy| -1-1i

sl adp R s T BV ERT ety Grinygesp-midazol1.5
alpyrazine-7-carboxylic acid tert-butyl ester [general procedure for microwave-
assisted Pictet-Spengler reaction (GP10)]
A homogeneous solution of 2-(2-ethyl-4-iodo-imidazol-1-yl)-ethylamine (518 mg; 1.954
mmol) in anhydrous ethanol (2.5 ml) was treated with a solution of 3-(4-trifluoromethyl-
phenyl)-propionaldehyde (395 mg; 1.954 mmol) in anhydrous ethanol (2.5 ml). The mixture
was sealed and put in the microwave oven (70 W; 110°C; 13 bars; 10 min.). This
microwave-assisted Pictet-Spengler reaction was repeated three additional times with the
same amount of starting material. The resulting crude reaction mixtures were finally mixed

and concentrated to dryness under reduced pressure giving the crude 3-ethyl-1-iodo-8-[2-
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According to the general procedure (GP10), the
m cr owave- assi sted Pictet-Spengler reaction (60 W
wao®8e7s281 bars; 10 min.) between PCT/IB2007/055245
2-(2-ethyl -4-iodo-imdazol-1-yl)- ethylam ne (334.0
ng; 1.260 mmol) and
3-(2,4-difluoro-3-nethyl - phenyl) - propi onal dehyde
(232.7 ng; 1.260 mmol ) afforded
8-[2-(2,4-difluoro-3-nethyl -phenyl)-ethyl]-3-ethyl-1-
odo- 5,6,7,8-tetrahydro-i m dazo[1 , 5-a] pyrazi ne which
was Boc-protected and finally purified by HPLC. The
pure product
8-[2-(2, 4-difluoro-3-nethyl -phenyl)-ethyl]-3-ethyl-

(4- ﬁﬂ@or@m@tt@l bl’.{éify%) e%yﬂLS 6,718-@8aR|dFo-imidazo[1,5-a]pyrazine (brown orI 5.370
razine-7- OXY [ic acid tert- butyl ester was

9)- L@d\”%téd“ N m%ﬂM*&% séﬁ@a @ém@ 8 ny; 0.759 mol ;
60%. LCMs tR = 0.89 mn.; [MH+ = 532.33 g/nDI
Thé- | odeud® et BydthyB-1[iddd-8J2-(4- friflU@bﬁf&’(W}éherMb%lWl])ﬁ ewfatlelrahydro-

|m|g%ﬁo 1 gézﬁ] gz{ﬁ(hes(helég}?tggFﬂ%gl&td? ﬁggmacﬁ):q\gg%éﬁgﬁ\gq%qn anhydrous DCM

(10pmgcadd1r/\¢aet®§aeﬂ&)orodylwmﬁé ¢2.enanie-18%30 5h@dl) was added. The resulting
Pi ct et

mix{yrg Vﬁasﬂﬁgﬂ(}a\ggﬂe‘%t Qel Ctaa@ a?%ﬁ-@f’?\)?f & tﬁﬁgéi%’ip'cirt&?f‘?te%oc?o (2.046 g;

9.328 myrhalnimgnHyarodisO oM, (5]ml48\%sf§mﬁbd iraoke portlon After completion of the

adrﬁﬁ%_@t%% ;Jo%g{g&egfr% laé Pur’%n lsl)r_réJJaot%%qgrl 1d5ertr]1 n., an ?rt on%rnlght The

resil,rmhgmxtarermédﬂmbn &ra[saec( rifrtrgl biifd (20X gmhimybndm@rwgém@talwﬂ Was dried
et rah i m a] pyr azi ne

vy NigS2t IO T AP R 9 Ty ECPDEoR R paLre. The

crudd was buritiddisy B@f(ICM/CMel@H 25/ 1) to give the pure product 3- ethyl 1-iodo-8-
[2- égr@{rcﬁprﬂ@@yloo%pyg e{qyﬂ](sﬂﬁdtg{gi/(firlo%% ﬁnnggzrgf 5-a &rr‘ a%oLyllc acid
tert-tutyleBier ag laﬂ%llé’wl%ardJWKMh I\Ad%s?’grlgﬁgbrtdﬁéﬂ ghgéérxghv @zslgm %,gg%%. LC-MS:
ate Y W so] i ny; nmo .
&R 1@81%“”11 wheHTy: 95% Ot g/ mo{ MrH + = 536.1 1 g/ ol .
8-[2-(3, 4- dlnethyl phenyl ) - ethyl] 1-i odo- 3- net hyl -5, 6-
8- [ﬁ{hﬁdﬁiﬂl:&ﬂ-ﬁi-tﬂﬂi@tﬂbét@l pa]apw-aﬂiym]e:i-ZthyM Hodyl5i6sdibgdeb-8 H-

ester AGC eral procedure

imipagAy N sagksott 3P B P PEE S eng or
Accarding it® the( Grviiisiy 108¢bed geaersl pibdedars. OEPbB); \tmmlcrowave_-assisted
Picét%é%%&e%&%g%raihg] 8%@-%8,'5:&1%#3-214 o¥om<§h{1"l ph% ?I?—eﬁr?f]-:%-ethyl-
1-iGHoL B6 Z-Sietrahydrb-ipidenyll B-41pwprion dl Clats de =(012% niimg; [M:H)26 486.38
g/%ﬁﬁ%?%?&%ﬁjﬁ&%éé{%ﬂmep%(i78 (%;_ 131_0Frgt M,Pe_rrg;’ %0 min.) with the same
amaéud- ble staatingd haiteriatl 22@fetlyl-4Siodd-pyitazolrey asthglbmimas (439 mg; 1.656
mm%%(_:-protected and finally purified by FC (DCM/ MOH

After Boc-protection and purification by FC (DCM / MeOH = 30/ 1), pure 8-[2-(3,5-difluoro-
4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8 H-imidazo[1,5-alpyrazine-7-
carboxylic acid tert-butyl ester (2.450 g; 84%) was obtained as a yellow solid. LC-MS: tg =
0.96 min.; [M+H]" = 586.29 g/mol.
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=25/ 1) . The pure product

8-[2-(3, 4-di net hyl - phenyl ) -et hyl ]-1-i odo- 3-net hyl -5, 6-
walRdvgara29B/ -/ - i m dazo[ 1l , 5-a] pyrazi ne- 7- car boRg1/IB2007/055245

acid tert-butyl ester was isolated as a yellow solid (

1.177 g; 2.375 mmol; 79%9. LCGMS: tR=0.94 mn.;

[ MtH] + = 496. 17 g/ nol

8-[2-(3,5-difluoro-4-nethyl-phenyl)-ethyl]-1-iodo-3-ne

thyl -5, 6-di hydro- 8H m dazo[ 75

1, 5-a] pyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), the

m crowave- assi sted Pictet-Spengler reaction (60 W

1100C; 5 bars; 10 m n.) between

8- [é’-(:( 4uumﬂ&o%w&yh;dthylrre@ﬁﬂlf-ubdb@ 6-deryirb M- da 251 9,500,

a]pgrngne;?zﬁafqaq}gy,lls agidierbhytyheBY | ) - propi onal dehyde (510
Acd&'&dlné t37ﬂ=1e”’@§’ﬂmérala§)f&éd@f@ (GP10) the mlcrowave aSS|sted Plctet Spengler
2% -di fluoro-4 rretlay T) ethyl]-1-iodo-3 ]
reaPh‘%ﬂ (68" ¥:7180Cat B abiydr o rﬁ"aalzBFt een. 8](%?#5&%@%'(&?0' T-yl)-
et%gﬁm&,o@sayp tﬁ@h(ﬁﬁﬁndl) BAd I3y(3|auamu¢r@£bhbyylfﬁrobla@bﬁdéhyde (228.7

mag- [ 314G, S'“Biﬁo’f)l uBP‘Q{ dgd rre%i%/% %H@H?’i%pf@(‘w eihvh-3r¢fag-13lofer5.6.7.8-
tetrbhydrofhn@a%[mﬁdégﬁyraﬁﬁe kvhioRl etz clorotected and finally purified by HPLC.
e-

5-a] pyrazin car boxyl ic acid tert-butyl ester was
Th elf_séok)%sfee ? R%?:o il liﬁo[\llgv (Rﬁq-(ﬂg Eerg%get%ﬂ]lg ethm-lodo 5 b@dlhydro 8H-
.mu@ézﬂm 5-1a1p 637-&Eﬁbbﬁy1mn”@dl@ytért-8u{ylzeétér twdsf isbiateamas hy helpw solid

(s8] A B ool GiS T 2 A8 B Qe 51508 plgpol

Accor d| ng to the general procedure (GP10), the
8- [zd(x;smmycﬁoassieﬂtwwewpethﬁomgim -ibda, 6-dihydbd-8Mimidazo[1,5-

a]pi"?zdn‘? 5&’8‘”26)?@???855{/1%&? ?ﬁeﬁlazol 1-yl)- ethyl ani ne

Acédr@ifig M, th2. @edé}aln'ﬁfdc)ada’@d(GPm) the microwave-assisted Pictet-Spengler
osBid 5 LUSBERELBY RNy B 0B1,BR! 9S4 428 Mhicror 1.y
ethilaimirtbo 29619 ox o hiydly 8nd 3-(6 S-difludrd-Yane@nypitphghylppepidnaldehyde

@0kt B Y 2Dindn bRt IS s R By Cp Rl s ety 1-iodo-

5 G(Mt/ahy/@@whﬂ'daaa[HS d]pyrazihbevieh Waplﬁaﬂkmbtected and finally purified by
HPE i odo- 3- net hoxymet hyl -8-[2-(4-trifluoromethyl-phenyl)
Gthyl]-5,6- dihydro-8/-/-inidazo[1
, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester was
Thé $oteapedivals 842 y&eB-IddWo&M-'rrtétr(yTﬁBemW) ethy|R3-8thylrtliodoe®)Bedihydro-8H-

'm'éa%"%s 32 ioyr%%” oﬁarboéy“fz ?'N(ZF%’F Pl 8Ft8mW%§ylsg%Le§naf) Yeljpw solid
(34913 mG; Ge st Imyrdji ;BB LSz F D, % min.; [M+H]" = 532.10 g/mol.

3-ethyl-8[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-1-iodo-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), the microwave-assisted Pictet-Spengler
reaction (60 W; 100°C; 8 bars; 10 min.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-
ethylamine (265.1 mg; 1.000 mmol) and 3-(2-fluoro-4-trifluoromethyl-phenyl)-
propionaldehyde (220.2 mg; 1.000 mmol) afforded 3-ethyl-8-[2-(2-fluoro-4-trifluoromethyl-
phenyl)-ethyl]-1-iodo-5,6,7,8-tetrahydro-imidazo[1,5-a]Jpyrazine which was Boc-protected
and finally purified by HPLC.
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a] pyrazine-7-carboxylic acid tert-butyl ester A
honogeneous sol uti on of

WQ2{o8/07828D- 2- i sopropyl -i m dazol - 1-yl ) - et hyl am PET/(BA417/055245
ng; 1.938 mmol) in anhydrous ethanol (2 m) was
treated with a solution of
3-(4-trifluoronethyl phenyl)- propional dehyde (481 ny;
2.379 mmol) in anhydrous ethanol (2.5 nml). The m xture
was seal ed and put in the mggowave oven (60 W 1000C,
8 bars; 10 mn.). This m crowave-assi sted
Pi ctet - Spengl er reaction was repeated three additional
times with the sane anount of starting naterial. The
resulting crude reaction mxtures were finally m xed

Thépdre Qﬂﬂ@&t B@Ehg/%iizl(zdﬂUd?@&&nfkfbﬂ&heih?ld;b’rfeﬁsjl)-réﬂﬂ/ﬁslulbﬁo -5,6-dihydro-
giving the cru i odo- 3-1s0

BHA[d82 014 P YPIBP IV BV I AU o1 DUFhgater wassisplatad a 7 4Rjow soli

(39@r33mgm 898 Rlnol;, 709R)] PENAZ:Ithe 0365 MindTIMMAI]'CE b8 BLgMRsl. t R
5 mn. [N%Fﬂ+ = 464. 27 g/ nol. The crude

sopr.0 2-(4-trif]uoro l),- et
o i AR Pl B b Ao LE e B Sl 5.
a]plyrdpned- EHa%’dxyﬂiﬁ%f&tertzbJ@EeﬁﬁD') was di ssol ved in
Ac%og(l}%g %elge@efel Rmﬁeyur\%gge%(a:g@' ;%llg}oﬁmo é-I%EP‘)%/ ag1 Bl%tet-Spengler
readtiort U@ wasm(bf’@ gopaed 100 RIAG, ba@den 8 iz-létHyNIl i®fo-imidazol-1-yl)-

ethV'ﬁ%;@f%{: o @8%61 faﬁé%@éiw- -%%By'wﬁw'bnrop'c?na'dehyde

(204f tn$g qqzhml efmn@r) @ffoﬁdb@ afhﬂh}ﬂ-l8q21(3-1ﬂb@roﬂﬁﬁh@thyﬂﬂhdﬁy&lelﬁﬁl 1-iodo-
er, srir

5 C AN AAEP ' BABYPORS WG s Blcisig SRiPR i i purified by

HPwashed with brine (2 x 100 ml), the organic |ayer was
dried over anh. MgSO, filtered, and concentrated to

e B ol LSRR S T E Bt hvero o

mﬁaztc@’db-a]byrazme 7- carboxyllc aC|d tert-butyl ester Was isolated as a yeIIow solid

(39:42{3'5 &%é 84‘%@2\&/& rgﬁh@“ﬁ@p’g a?ﬁ%%p nw aC| d

tert-butyl ester as a pale yel | ow solid which was
8-[248, s-hibmethyi-ptenyljiethyl]s-6Bryb8Godo-5828thy dia=8 NEmidaz2of1, 5-
0.95 mn._: : +, = 4. 45 g/ nol .
SRy oot e et FERPaERRSt ohenyl ) - et hyl 1 -5, 6-di hy
AcchrdingHoi thedgadral pbocafiper (E(ZIPT(B thle mcm»ayé-iassmie'ddPlctet Spengler
t d t
roapfgs ffY Wie T EF oflabeonstl b PRuRBh- edanlhEs 160t fivazort-y-
ethyleamte (344(67619\/\11 :ﬂ)BO@ﬁiol)mdba-l(SA -dirBethy/lrphenigbwp@naldehyde (211.4
d 4. 32 : . 253
Moot 3Bna a5 o Pt o PR A AR e R dRgees e 7

tetr@Bycﬁ*@@mgiazd[& 5QzﬂByrazme which was Boc-protected and finally purified by HPLC.
The pure  product  8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8H-

imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester was isolated as a yellow solid
(393.5 mg; 0.772 mmol; 59%). LC-MS: tg = 0.91 min.; [M+H]" = 510.39 g/mol.

3-ethyl-8[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-1-iodo-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), the microwave-assisted Pictet-Spengler
reaction (60 W; 100°C; 8 bars; 10 min.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-
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mmol ) aff orded
1-i0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6,7, 8-

W@ 2qosarszelr o- i m dazo[ 1 ,5- a] pyrazi ne whi ch wasPCT/IB2007/055245
Boc-protected and finally purified by FC (DCM/ MOH =
25 / 1). The pure product
1-i0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5, 6-dihy
dro-8H i m dazo[ 1 ,5- a]pyrazi ne-7-carboxylic acid
tert-butyl ester was isolategyas a yellow solid (3.720
g; 7.135 mmol; 39%. LGMS: tR=0.89 mn.; [MH + =
522.15 g/ nol .
3-ethyl-1-i0do-8-[2-(3,4,5-trifluoro-phenyl)-ethyl]-5,
6- di hydro-8H i m dazo[ 1, 5- a] pyrazi ne-7 -carboxylic

eth@@hfhd erg1+hgt YihgestersoACaRidl) ngmao sJ(tafug&aaLtahuoromethyl -phenyl)-
procedure (GP10 m crowave- assi st ed Pi ct et - Spen

prOpg)ggllde)ﬁje( Ongﬂf@d&O ngMel) @ﬁQréied foetnylr@-gz-(gé‘{l% -trlfluoromethyl-

phe’é’rry()?e'ﬂ@}l]hwodé 5 @\Z‘@ tefrhtlERImidazo]9, 5%?5}/)’4\2%8 Rhidh? wa84Boc-protected
trifluoro- pheny ) - pr opi onal dehyde (

3 ogpter B3P ol
andy gy ngj“f'eﬂ @9'21 h%n af f or ded 3-et hyl - 1-i odo- 8- [ 2- (3, 4
5-trifluoro-phenyl)-ethyl]-5 6 7,8-tetrahydro-i m dazo

Thé plre §ro@h§ty3@iﬁyn&[2 [3=H Nvo-4ttRIgorOméthy Fptbny ) feMil 1 -ivd&-5,6-dihydro-

8Hérmdﬁéo[1%]%owap uenF%50|&Et’e?rg iy ?é)%ye\t@jli?fs%%ge(fasl? yellow solid
(36313 iy 6431fhmcﬁ CH485%pmcm‘/|st e O3 ikl kMYt = 568.32 g/mol.
3-et -1-i0do-8-[2-(3,4,5-trifluoro-phenyl)-

di hyd 8/ .
2 tf%fé]d}me.%@e i Srehul eS8 2 psa G pugrepeigazolt s
a]pyedzind-2arisayilid ag:éﬁisﬁét?Bui)gl ested”). LC-MS: tR = 0.97
mn. ; + = . . . .
acghritis BHE. gpadral PRty BRR10) ithe WAV B ERGF RS 1 PlcRisoenler
reacformgB0Y W 5,1 60°0; h8db@rSBH(Inrﬁila2)ObeﬂNe5ﬂ appgeani- l%odb imidazol-1-yl)-

ethgl@ﬁﬁ’eg g:pg@gguggbert Ig (yl?h(g o- g”g&b{l]lg@enyl proplonaldehyde
(23RiTcingt 4.266NgIner) affertzdi 8}[2 @Gﬁdlﬂ%orb@lﬁeth@l-&léml’)&thy]]@ -ethyl-1-iodo-

5,65, S I DO A 7R @48 which, es Bosyralerisd @gg fnghgpurified by
HPowol d
3-(32f?30ro 4- trlfluoronethyl phenyl ) - pr opi onal dehyde

The, Bl Bibflpt B 5 SIS RBF ket 3-s ks gdors frgipyaro-8H-

imid @zalre 5aydyrahee7-datbekylahyad dent-mﬂyaester Svas)igylagedl ae.a yellow solid

(403G 0,15 Mo el Devie ¥ oaimfih nro e BR.os gt

purification by FC (DCM / I\/EO—| =20/ 1) allowed the
1- lodeatletbyl {2 (hvlfpmrempthmmb’enyl) -ethyl]-5,6-dihydro-8 H-imidazo[1,5-

aIVpagid SeatiRedeld et BIVEEBhHY  Raot s =

Accdpdiag) pipr tha genrefalc ardn:edyﬂel (GRt)d the muictoway b-assisted Bited-Spengler
rea?nﬁélne_(g(ﬁl V\ﬁﬁ)gbggdr%é% 415(9 Hin. )Sée@/VeeJT%-%@iodB% me{%ylgl%ldazol 1-yl)-
ethylamine (373. 8 mg; 1.489 mmol) and 3-(4-trifluoromethyl-phenyl)-propionaldehyde (301
mg; 1.489 mmol) afforded 1-iodo-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-
tetrahydro-imidazo[1,5-a]pyrazine which was Boc-protected and finally purified by FC
(DCM /MeOH =25/1).
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g/ nol .
8-[2-(3,5-difl uoro-4-nethoxy-phenyl)-ethyl]-3-ethyl-1-

WO ow8/026t di hydr o- 8Hi mi dazo| PCT/IB2007/055245
1, 5-a] pyrazine-7-carboxylic acid tert-butyl ester
According to the general procedure (GP10),

m cr owave- assi sted Pictet-Spengler reaction (60 W
1400C; 6.5 bars; 10 min.) between
2-(2-ethyl -4-iodo-imdazol - 17yl ) -et hyl am ne (5.168
nmol ) and
3-(3,5-difluoro-4-nethoxy-phenyl) - propi onal dehyde ( 1
.034 ¢g; 5.168 Mol ) afforded 8-[2-(3
5-di fl uoro-4- met hoxy-phenyl)-ethyl ] -3-ethyl -1-i odo-5, 6
The éuret Q)P(B(ﬁf&}/d’( -‘ibd'ofG ﬁh@ﬂg[ Q—£2 - ﬂﬂ‘l@drbﬁ@tﬁ}ﬁphér@)@myl}%-dlhydro 8H-
Subsequent

'mlg%%éﬁ rzyﬁaza?e ?ﬁ@rbgé%r?&%%mw] gstenyas ﬁela 49 253 Vellowpselid (389
mgF&:7086MhdI; ABLE-M8: 1 =10.98hinvweskHhe sBsak rhen of the

pure product

B18& F ety shendl-asT e Lrat s sfhyaro BH-imidazol1,5-

a]pyEaz”uﬂélyroazwefnZa@mtwcuuuyceaerd tert- but yl ester as a
Ac%/ el ||p§\ﬁo§ 4ge|§efélg§?ﬁ%pgure6%6/g10) ct:he mlc}oﬁva\_/e as&steg] Blcfet-Spengler
reaBtidr2-(6@-\wh! oec 3,65 baid: | uprrmnahsét%én e2-tloHo3-@bthykinldazol-1-yl)-

et Beiane LS| A8 i Sycatyrvissrasionaidenyde (450 mo

3.080 Gandi) agotded tdﬂp (gelndiﬁ@thypbl@é‘r@/qwﬂ%/l](ﬁ?)b@)&methyl 5,6,7,8-tetrahydro-

m@%@éﬁ egaa%iglr@ %gd"q% é\pe%-prg%p%g d {naﬂy purnﬁed FXV(DCM / MeOH

= 284/(@%- et hyl - 4-i odo-i m dazol - 1-yl) -ethyl am ne (4.012
mml) and

Tha Gaseq: Bl rigr A s RuER s B ERRRLOTY-S.6-dinyaro-st
imiGazd[ f, BWyeazm@ny:ht})o&ylhyédld Jeebblyl edter ad- Bokted as a yellow solid

2R DR B s R A s o -

protection of the secondary am ne, and purification by
8-[E(3, 6-Iamadrol>eﬂelthyl-2ﬁ\ehyll)etWI] -byetb -8 Inethgled, Gidiloydrof8 H-he

mig St Ryl dsing roarhaiia gpis S eiehy1 | - .

Acedrdiiyy - tb- thed gebgré- drdtcy&dmrre 8BP10)i rtmejamo{oitvave -assisted Pictet-Spengler
rew’@dqak%y ;\&ZI QI% 2 %Psxy rTB}; g(f:_tttof%%}té odo-gz§ {hxﬁ Wlé‘azol 1-yI)-
ethlylistriifjet (6965mmY; 2870’4 mmoI)_ and 3-(3,5-difluoro-4- methyl phenyl)-propionaldehyde
(51 fq;"é" 2 97%3;%@5‘ 'affcéﬂ%%%arr-[g‘;(é,‘é?& 28 Y e RAGIEL - S5 IN 1 Liod5-8-methyl-
5 6|,7h8-¢mm&dr,05majapy[ﬂ gz alpgraZine avticx whs Boaqiratetted tandutnglly purified by

c rd o the general procedure (GPl10),
FC?"IB@%/V\'QV as% ?ed Pi ctet-Spengler reaction (60 W

1400C;, 6.5 bars; 10 mn.) between
The - e epioghctd SHBdd Sidifl ez dimethyHphery! hgthglirl fedo-3-methyl-5,6-dihydro-

8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester was isolated as a yellow solid
(582 mg; 1.124 mmol; 41%). LC-MS: tg = 0.94 min.; [M+H]" = 518.12 g/mol.
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(4.497 mmol ) and
3-(3-chloro-4-trifluoronethyl-phenyl)-propi onal dehyde
W@ 20803829y; 4.497 nmol ) af f orded PCT/IB2007/055245

8-[2-(3-chloro-4-trifluoronethyl -phenyl)-ethyl]-3-ethy
| -1-io0do-5,6 7,8- tetrahydro-imdazo[1l ,5-a]pyrazine.
LCGMs: tR=0.81 mn.; [MH + = 483.73 g/ nol.
Subsequent protection of the secondary am ne, and
purification by FC (DCM/ Mg = 20 / 1) allowed the

i sol ation of the pure product
8-[2-(3-chloro-4-trifluoronethyl-phenyl)-
ethyl]-3-ethyl -1-iodo-5, 6-di hydro-8/-/-im dazo[1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a

-.@@d-s -ri{éthb §£Hyl|-§ éé%mﬂm;&onie?ﬂ@l -pHenylYRthy1R56-dihPdro-8 H-

Mt
imigaral! SalpY AN bRataR e PEREERHIL IS B heny | ) - et hyl ] - 3-
Ac&irbilvib tb- tr@d@er%rﬁl' Prdegdiire- fP 10)daged [microwave- aSS|sted Pictet-Spengler

rea Kbqﬁrszlne carboxylic acid tert- butY
ﬁ\&% g% & ﬂ%@rgewemg]) betett ar & Iqder oy hoxymethyl -imidazol-1-yl)-
maﬁf@/vm mgsg sﬂgdnrﬁb|9taﬂa ﬁ@&ﬂﬂu&bmém@péh@ﬂyl)(o%bchaldehyde (428

mp % D AT 21PHE. | iAPaRL B e TS O iZ i eorgreiacpheny oty

5 GW@JtétraﬂQG’ro -imidazo[1,5- a]p¥ra2|ne which was Boc-protected and finally purified by
dlfluoro -tritluoronethyl - phenyl) - propi onal deh

FC%B&NQ/MGO S B 340 mmol ) afforded
8-[2-(2,5-difl uoro 4-trifluoronethyl-phenyl)-ethyl]-3-
Thet hyre 1- prodog  d4 tigdo-aumettioxymathgRe-g2-(4-triflli gy ety phenyl)-ethyl]-5,6-

LGNS tR =079 mn.;_[ M + = 485. 87 g/ nol . .
AR A7) e i6- GE PR e a0R daT Ul S WAy isolated as a
yellow ddiid ¢220 10g; ¥7 3 an(dR@Y4). Me@s 3 50.03 jn.;aMeedséds1 g/mol.

i solation of the pure product

8- 2. 5-d 4-trif t hyl.- phepyl) - o
11GiddroonrBy 1L Birbiosbme SEPRERY S S Pisrgrapt-midazort 5
a]pyﬁqﬂ}@yroazbw&-ae&_riwumlwyl:eae'rd.terg-butyl e§ter ilS a

ot '% be s S?é—'(g-'céi@éz-ifgggp%m?d%é%p1-b&émslarﬁiﬁe (541 mg; 1.938
mnﬂai)emhyhhyldfousd@tthBIZ(Z( dht wad lreatedn®iti axyolpivenyt B{é—tdﬁabﬂomethyl-

onegpepr oot Al B A Pin DR PBR A% AngRarE ). The mixture

waprm@diueed (piHPl@)themnu:r@meo@asl(GaeN Hootcet88maghermm.). This
r eact

6 ; ] en . . .
ml%owﬁvee?m do P{V\i?a#ppﬁgla rze8|ctb Ion \9/?3 reé)(eﬁ d %Her‘?e (@[ogglltlmes with the
sarﬁﬁﬁh])ouaij(d‘ starting material. The resulting crude reaction mixtures were flnaIIy mixed
ancgb(g%:etg%!%tfem{d?ymg%g gﬁ%ﬁggy%ld)prgsrs%% 8&%gd(ﬁ ¥98%e(1-bao328 isopropyl-
8-[B{trifiydroinettatiphémi)2thyi-5,6)7{8-eoabydbivaiiyz gl Grgjbyragibéds] a brown

4o 8- rahy i a] pyrazine. LGMs tR
0"'*%’9'? R ¢1% N‘%—_‘] q‘%%é#rnal . Subsequent

pr ot ection of t he secondary am ne, and purification by
Thé&C ¢MA¥ / 1Nedd-3ssopropyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-

imidazo[1,5-a]pyrazine (theoretical amount: 7.752 mmol) was dissolved in anhydrous DCM
(20 ml), and N-ethyldiisopropylamine (2.65 ml; 15.510 mmol) was added. The resulting
mixture was then cooled to 0°C, and a solution of di-tert-butyl dicarbonate Boc,O (2.030 g;
9.306 mmol) in anhydrous DCM (10 ml) was added in one portion. After completion of the
addition, the reaction mixture was further stirred at 0°C for 15 min., and at rt overnight.
After reaction, the resulting mixture was washed with brine (2 x 100 ml), the organic layer

was dried over anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure.
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40 / 1) allowed the isolation of the pure product

3-ethyl-1-io0do-8-[2-(4-trifluoronmethoxyphenyl)-
W@Gv$782%1 6- di hydr o- 8H i m dazo[ 1 PCT/IB2007/055245

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a

yellowoil ( 1 .680 g; 53%. LCGMS: tR=0.97 mn.;

[ MtH] + = 565. 80 g/ nol .

8- [ 2- (4- br ono- phenyl ) -ethyl]-3-ethyl -

- i odo-5, 6-di hydro-8H-i m dazogdg , 5-a] pyrazi ne-7-

carboxylic acid tert-butyl ester According to the

general procedure (GP10), m crowave-assi sted

Pi ctet-Spengler reaction (60 W 1400C, 6.5 bars; 10

mn.) between

Th@c(u%e&ﬁé‘syﬂ)%rﬁei%?q:(l (IZD@I%IZ/CI‘J/Ie@H)El 25 ¢t1§‘l/d| %mﬁm@e b@g pﬁé@uct 1-iodo-3-
|sog@pglcﬁg[2ﬁ(ﬁf)tpfju%@mgtlhuleqpenyl) eth)yf]p é)glhy(?r% 8H—|n¥|d§zo&1 5- a]pyrazme -7-

carBokyfic (a%r&feﬂfmmmb%féﬂés gtoap }ell@weédmﬂwﬂlch Qe -ortler driddtighder HV
trahydro-im dazo[ 1 al pyr azi ne, tR=10.74

(3-2009": 82 M tay 56 Qf’lm@/ +H] Su%%ﬁ@%/md protection of
t he secondary ami ne, and purification by FC (DCM/
-.Md [z-(muﬂu&brraitwmn b%tlil\:§lllb ?thdlﬁYdﬂgf-sfgﬂﬁid@%ﬁ ,5-alpyrazine-
pr.odu eny et hy et hy
7- claﬂ?:ﬂi‘ cé‘cﬂi W’d‘i"’btyg?*’tﬂ i m dazo[ 1

Acccﬁduﬁ%pﬁbr el @QnJraIC@FdE@ENHeI GR)d thee mhichmtayb-aesiket Hii:te@eSpengler

reaﬁ{llqllpg (“\w.b?é(g’% 51%2%@@ épﬁ%% )g betweé% %4 |o¥§|m|dazol 1-y|) ethylamlne

(4.326 g)dr%z%snhm@nlana -3 @ tflﬂudrbﬂnfeihlypﬂimmﬁ)yémmlybie €3. 6% §; 18.253

migd) S Ty oG SRR AU o b G- ridazof1,5-

alppraemeduHich WAFBO3-pro dEDERY Brall$ @Uﬁﬁe@%yFFF@(IE(EM3mm4-I er25/ 1).
reaction (60 W 1400C, 6.5 bars; 10 mn.) between

4-i 0do-2- |
Thé b P R L&?@mﬁ@ﬁw@#@x@ﬁwﬁ b dRyigezolt 5
a]pgl%_zi?@O? @rb&@J@l@Blgﬂ‘éﬂzﬂb%ltyaééte; (léiegi |solatedha? a yﬁllow Isg)lld g3h72|0] g; 7.135
- -3-r -8-12-(4- - phenyl ) -e
iy §%). BeSRR i i 1526 S E R e e LG vt R
= 0.80 mn.; [MH + = 463.88 g/ nol. Subsequent

3-ethiydi1eiotio B [26(3,4, Sverifhero mitenyl) &thylp 5, 6adity ¢iror-8 f-imixtazo 1, Hy
| l,owed the isolation of the

al p&%zér%?’l&é&'\ébx%c :a\ci?d'5 te/rt-l}l)Jty?ester

Acdordiodde Iﬂ"rqag@reydal Bedetu(ed (GR 1)) dromatehydsisiteshPlcjet-Spengler reaction

h o h d
0P 49 Padi R 0 Ay PERERD o Captveticgproitegg ayrgviamine
(7.3 Irmrwols)ohmdi (HBééﬁrlfgior(ﬁﬁ%nyl)hdﬁemﬁ\aldéhyde1(’039’mg] 7.394 mmol)

a8 (Pl AT G SR R B et midazo
[1,5- a}pprazm}el EG;MS:d; BydrdomBii [Ni+eidz0435.86 g/mol.

Subsequent protection of the secondary amine, and purification by FC (DCM / MeOH =
25/ 1) allowed the isolation of the pure product 3-ethyl-1-iodo-8-[2-(3,4,5-trifluoro-phenyl)-
ethyl]-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a
colorless solid (2.010 g; 51%). LC-MS: tg = 0.97 min.; [M+H]" = 535.87 g/mol.

8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-1-iodo-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), microwave-assisted Pictet-Spengler reaction
(60 W; 140°C; 6.5 bars; 10 min.) between 2-(4-iodo-2-methyl-imidazol-1-yl)-ethylamine
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1, 5-a] pyrazine-7-carboxylic acid tert-butyl ester
According to the general procedure (GP10),

WOR@BOMRYE- assi st ed Pictet-Spengl er reaction (BOI/K2007/055245
140C, 6.5 bars; 10 min.) between
2-(4-iodo-2-propyl -i mdazol -1-yl)-ethyl am ne(6. 840
mol ) and
3-(3-fluoro-4-trifluoronethyl-phenyl)-propi onal dehyde
(2.195 g; 9.970 nmmol ) aff ordgd
8-[2-(3-fluoro-4-trifluoronethyl-phenyl)-ethyl]-1
-iodo-3-propyl -5, 6,7,8- tetrahydro-imdazo[1l
,b-a]pyrazine. LCGMs: tR=0.81 mn.; [MH + = 481 .75
g/ mol . Subsequent protection of the secondary am ne,

(5185}1@ RHmbl)i @Al @rtsbnaom (rm@MdmémﬁﬂrJhenﬁ)BprbpubhalaérhwéEQ13 125 g;

59. §1(P 2|rr?r§l)lpa|t G%B@eg ti} [% F%fwttwwor%%thwghenyl) -ethyl]-1-iodo-3-methyl-
5,661, Métﬂah}dﬁoqm-aao[ﬁ@&myraﬁmé e it o= 8/7¢ minm[rolazlp[-’l453 93 g/mol.

%&’ yrazi ne-7-carboxylic acid tert- bu;ly ester as
S“Sﬁéﬂqv Rrgiecton 9 Hi§osegongayaming:-ang: Pyrication oy Fii (PCM 7 MeoH =

20 [/M‘)"ﬂllﬂ)wed 5I$§- |so$ailoﬁ/dfﬁhe pure product 8-[2-(3-fluoro- 4 trlfluorometh l-phenyl)-
trifluoro-phenyl

eth%” a. ?fi}b? G‘GéW' 5rﬁ @gﬂPf@m'%}Zﬁﬂ %fipﬁ(é'“‘z‘ﬁec%\%r QW'FC aﬁ'@'l dert-buty!

estb@bé DIy lyeRSl R0IIACPDAS) §I54%).LNSMIBNEr-2D.oP" AREANHE]" = 554.84
(GP10), mcrowave-assi sted Pictet-Spengler reaction

9/M%o W 1400C, 6.5 bars; 10 min.) between
2-(2-ethyl -4-iodo- |mdazol-1-yl)-ethyl am ne (2.331

8-[23)@g)d(i)mndos?g-(i%gﬁ:@@érfypfwhgigtanyll-ﬁ-'rduoommw dielgile

. . , . or ae

ImigREol A SloY gl apdeyi ald 1t putvl e5tBheny | ) - et hyl ] - 5.
Acéording 1 &g gmedélq)rbé@ddai abA1 0)5m|oa&\pweadssrseed bletdSpehfeFreaction

G000 1 A 0are 0 anb gy ot 2o RAE P idaze! oy viamine

(5. 1%8 (el aarl B3-(BA-diflubro-4netdbkopeshyl)igopisedi@hyes @fouhg; 5.168

re prodyc . ,
mrdpflg hy PT9 b do- 81743 BHMOR-Fr D Uy rRBHERYIV-S-othy-T-0do-5.6.7.6-
tetr@hytj/rbqum@aﬁo[dﬂmdyraz.gé |_/CI -MS: ﬂ@igﬁ? mltn [M+H] = 448.42 g/mol.
rnox i C acl er r
subSQFRBtelen & 6 STotey sospe. 46 s orler g FE T MeOH =
25 M*'éﬂ]omrbd%é@ﬁlaﬁé’n Gﬂtﬁ@bure product 8-[2-(3,5-difluoro-4-methoxy- phenyl) ethyl}-

o-eliyT RS BT PR3 PP P RO e B syl ter as @

yeldei sbiill 1.84myi64% e CaMS AR em.98 meh. 1 [M+HYe= gener gimol.
procedure (GP10), m crowave-assi sted Pictet-Spengler

5 fShiofp i besenantis ey Hadh B aBSerciypigazort.s-
a]prﬁIlil)e-amérboxyllc acid tert-butyl ester

AC(g):I’ |%%ft(|é ré‘e F}ég‘?e)éj?ﬁbé) Eflg‘}/d)) mrl)crrc()) avoenéasls(ljs edy glcte(t%pengler reaction
(603t h40° 68 (1 2-fa8s;f 1 anio:)4bataibo X3 pbtanyd-jodedimidakoeldl-yl)-ethylamine
(4. 04 Or%(r)no% and 3 ?4 crﬁér%@é’%fﬂﬁo!g p enyl[) -propionaldehyde (1.030 g; 5.034 mmol)
afforded 8-[2-(4-chloro-3,5-difluoro-phenyl)-ethyl]-3-ethyl-1-iodo-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. LC-MS: tr = 0.78 min.; [M+H]" = 451.76 g/mol.

Subsequent protection of the secondary amine, and purification by FC (DCM / MeOH =
25/ 1) allowed the isolation of the pure product 8-[2-(4-chloro-3,5-difluoro-phenyl)-ethyl]-3-
ethyl-1-iodo-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a
yellow solid (1.790 g; 81%). LC-MS: tr = 0.99 min.; [M+H]" = 551.80 g/mol.
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1 ,5-a]pyrazine. LCMs: tR=0.70 mn.; [MtH + =

429. 88 g/ nol . Subsequent protection of the secondary
wa@pios@782and purification by FC (DCM/ MeOH = 2BCT/IBRP07/055245

all owed the isolation of the pure product

3-ethyl -8-[2-(3-fluoro-4-net hoxy-phenyl) -

ethyl]-1-iodo-5, 6-di hydro-8/-/-im dazo[ 1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a

yellow solid (3.870 g, 64%.g1C M5 tR = 0.94 mn.

[ MPFH + = 529. 88

g/ mol . 8-[2-(2, 5-di fl uoro-4-nethoxy-phenyl)-ethyl]-3-et

hyl - 1-i odo- 5, 6- di hydr o- 8H m dazo|

1, 5-a] pyrazine-7-carboxylic acid tert-butyl ester

8- [Z\Q@-@hﬁré‘-@ thﬂubhﬁnélﬁgﬁbﬁénwf -OH9H L3 Eth(GidYo-5,6-dihydro-8 H-

m cr owave- assi st ed Pi ct et | er reactl on (60 W
imidageid,S-glPyragines’- czd)qﬁvhcycwsﬁte yl ester
Ac&‘rélﬂf &b Ifhél géhdradRoddduelr g +0b; Mickowwiveyasamtdie P t-8Bngler reaction

(603¥Y:2 ] i &l f4-2 RS 41 g Rox hetyremyd-§2- plirygt-toHadidRgee! -yl -ethylamine

(4. 49?7 ﬂn?lfi)l}]an%—Qﬁ:@%ﬁIdml-t}lfllﬁfr&ﬂétﬂ@ﬁphenyl) proplonaldehyde (1 064 g; 4.497
| uor o-

mBtio- SHe1098 5. & BRI G- I ARE Y s BV R Tiodo-5.6.7.8-
tetﬂeﬁ?{) imidBz611 8- 4yreiRe. Ld- M@'&R+—H844ﬁ|n6ﬂ\/lgl»q]‘f&|483 73 /mol.

Su uent rotection of the secondary am ne
Su?ﬁﬁqPF‘"‘ RiPleshoh§T he FaseRsiary sting. 2nsispyrifiggtiog %\'/'_\Eo(DtC%/ MeOH =

20 |/S1 |a'fﬁb\lrv@(ﬂ1 tmﬁf |§ohﬁioﬁ’ldf Qhepbgl%uﬁr‘bduct 8- [2 (3-chloro-4-trifluoromethyl-phenyl)-
ethgl] | uor o- pheny et_hyl

eﬁrwl 11'0‘#(2)6’@ (@h;@rgﬁﬁywd@zgm Q—a]lpmaaggg[ qarl)oxyllc acid tert-butyl

tePad PHIE32IIGE sdirdC@I070%Y 70%).a@ -t € £ 1 botnyih.: aMtier =830 g/mol.
esgeIIO\‘?v sgllld ?Sng(SO g)@{?SO/g LC I\/%r tR = g% n{n.; e

B-14L8 blofioss arfusloRetin pheryetmicgthviandas fesiyrio- 4+

imidia26{a;55a]py FiziNedT @aibdxylie agif tert-butyl ester

Ac%&r@iés %?ﬁ&aé%mﬁﬂ;régqﬂgg?%{é f@?éﬁﬁ%ﬁ)\}ég\{e@ft 3 bg;;é/(J Pﬁ:?ett-%rpengler reaction

(60”\/\86 g&mw 635 BBé;edo Fhiat)ebethpen g -e-eth@atiod6imide 2ol Wyl )-ethylamine
phy Pod S S eIgg g phgrdkpeiopaldells (1509 o

6. 3ﬂUD|n)mall‘ﬂd afforded  8-[2-(2,5-difluoro-4-trifluoromethyl-phenyl)- ethyl] -3-ethyl-1-iodo-

5 6%738 geg@%g,grolmgfeéﬂﬁﬁ o{/rreg]tz%é lucgafél?XY)O 7%cet a'[ﬁleﬂ}’ 485.87 g/mol.

Sulserjubil pr8tector bﬂﬂfeoSe%ohdartf!aumn@rmidhpfdrrﬂpamoW Hetomdm 4+ MeOH =
etr?E] droi m dazo

50 éub%g’&‘{?gﬁ?e EP@:“%%P RYfe PipauY tei[gn@aﬁr ?/'ﬁgé\‘% 4at“ 'léﬂ{'amethyl phenyl)-
ethpI[_ll-Bléthw-atlbdm5}6yd| tyar¢-BENidalyBatS- a]p@%z/neJ?}cabd»qmed ddie  tert-butyl

estias% %L%J%%E%Lﬁ esgﬂgﬁig%é;?#ﬁz@ L& M ¢ 8 %ol ihor Ridiy = s85.78

g/mdl.odo- 5, 6-di hydro 8H i m dazo[ 1
, b-a] pyrazi ne-7- carboxyllc acid tert-butyl ester as a

3- lﬁ*;h]?gdscﬁstgoméﬁﬂg%z kthoky phefiyl)-Lhiyil-&6 ity dte-gH-Midazol1,5-
alpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), microwave-assisted Pictet-Spengler reaction
(60 W; 140°C; 6.5 bars; 10 min.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-ethylamine
(6.621 mmol) and 3-(4-trifluoromethoxy-phenyl)-propionaldehyde (1.206 g; 5.528 mmol)
afforded 3-ethyl-1-iodo-8-[2-(4-trifluoromethoxy-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. LC-MS: tr = 0.78 min.; [M+H]" = 465.87 g/mol.
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3-ethyl-1-iodo-8-(4-trifluoronethyl-phenoxynethyl)-5,6
-di hydro-8Hi m dazo[ 1, 5- a] pyrazine-7-carboxylic acid
w0 20080820y | ester According to the general proR€HIB2607/055245
(GP10), m crowave-assi sted Pictet-Spengler reaction
(60 W 140C; 6.5 bars; 10 mn.) between
2-(2-ethyl -4-iodo-imdazol -1-yl)-ethylam ne (3.880
nmmol ) and (4-trifluoronethyl - phenoxy)-acet al dehyde
(0.792 g; 3.880 nmmol ) affordggl
3-ethyl-1-iodo-8-(4-trifluoronethyl-phenoxynethyl)-5,6
, 7, 8-tetrahydroi mdazo[ 1 ,5-a]pyrazine. LCM: tR =
0.73 min.; [MH + = 452.12 g/ nol. Subsequent protection
of the secondary ami ne, and purification by FC (DCM /

Subkidert SBteltidn oftHeOREnddre dnsifé, dridopuritatidheoPFCEDCM / MeOH =

r oduct
40 g-@tﬁﬂWﬁi-th%M%wo AHPE fUTR PEIANCh Y 15IWEN dRdavd4i{A-frifluoromethoxy-
phényB-cihJIysle QiHybd-oaaakdi1 5% rBY hé 7. dafooky kPddi@ -yl ester as a
acid tert-butyl ester as a_yellow solid ZO. 890 g;
yellpyogil (11680 G553 %R LL-MSo & 117 mip i HI" = 398 B018mG). o) |
8- (3, 4-di net hyl - phenoxynet hyl )-3-ethyl -1
8-[242Brorho phéhly @ty Batettyl daaabb,6-8ihydro-8 H-imidazo[1,5-a]pyrazine-7-
| pyr azi ne-7-carboxylic acid tert-butyl ester
ca%@%#“dﬁ?fa ted-bU &§tier al procedure (GP10),
Acﬁﬂﬁ@iggww&% geridralt@ecddued @P?;,teﬁm@xm\ree@&tsh@ﬁp(cfé@s%ng/er reaction
- 6. rs; m n. et wee o :
(60 W 2130 15 8010 it Brees) 4 ey sipddmidgzelgiy-ethylamine
(2678M) phmal) thnd3B--slorRt ghehny phespona)dedgés . SENY020 $68 Abivl) afforded
; 6.000 mml) affortged 8- . ,
84?-&‘!-2[08?%@%%‘9' e NEns XYt RgP P8 BrtaYAYaIG-iRidRas BoFlryrazine. LC-
Mg _[R&k@_d[amhmMa-ap[=;46?g}1ad//my)lr_ azisng. LG Ms: tR = 0.70 f
mn. ; + = : nmol . Subsequent protect.i
SUpIEBURIRAG BhTeSOoRE TR TRe I B GgECoY, BEMDIENT | MeOH =
15 VeGHilrewea the igoldtldnosetiet e iredut i8dR-(@brére-pRerye)-ethyl]-3-ethyl-1-
|odB{;g%h’@%r%-cﬁ(fﬁﬁg%z'o@f%%';yﬁz@p}%{é%m”%m%' gc_idg :[e%-galt{/l_ éls_ter as a slightly
beig®salld(Y6ADi 9164 %) AaT-MSX ¥ + 0.98GhiA.; [T BLBaRlo%eghel. as a
yellow solid (0.919 g; 30%. LCMs: tR=0.90 mn.;

1-iof Bl ppy -G g e b el R I SN ke B midazalt 5

a]pyehaivyst? @aBhbryiic dekbiett-butybéster azi ne- 7- car boxyl i ¢ aci d

tert-butyl ester Accord o _the general 0 %ur e :
Aorc)® 1 oo STl AR b e A PREEgforer reaction
(60( B0 W0°C4BEC Chars; S 0bmirs) bdfvedh 2-j4-leb\@e@dpyl-imidazol-1-yl)-ethylamine
-(2-et£|- -j0odo-im dazpl - 1- }Iﬁ%-eth m, n ((§ 880

075 PN SR RSB RSP rkeSeraHe dp adh et 509 mmol)
aff@r@ed 92 g; 3.1884b-Bpedpyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. LC-MS: tg = 0.80 min.; [M+H]" = 463.88 g/mol.

Subsequent protection of the secondary amine, and purification by FC (DCM / MeOH =
25 / 1) allowed the isolation of the pure product 1-iodo-3-propyl-8-[2-(4-trifluoromethyl-
phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a
yellow solid (4.540 g; 87%). LC-MS: tz = 1.00 min.; [M+H]" = 563.79 g/mol.

8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-1-iodo-3-propyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), microwave-assisted Pictet-Spengler reaction
(60 W; 140°C; 6.5 bars; 10 min.) between 2-(4-iodo-2-propyl-imidazol-1-yl)-ethylamine
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3-ethyl-1-io0do-8-(3-trifluoronethyl-phenoxynethyl)-5,6
WQ 700801820t ahydr oi m dazo[ 1 , 5-a] pyrazi ne. SubsRCUEB2007/055245
protection of the secondary am ne, and purification by
FC (DCM/ MeOH = 80 / 1) allowed the isolation of the
pure product
3-ethyl-1-io0do-8-(3-trifluoronethyl phenoxynet hyl) -
5, 6-di hydro-8Him dazo[ 1 , 5-gf pyrazi ne-7-carboxylic
acid tert-butyl ester as an orange solid ( 1.272 g;
59%9. LC-Ms: tR=0.92 min.; [MH + = 552.30 g/nol.C. 2
Synt hesis of 5,6,7,8-tetrahydro-imdazo[1l
, 5-a] pyrazine derivatives via Pictet-Spengler reaction
(6. Rict an&praﬁa A%l daﬁﬂdordmythyledriéys&/@mdm)rﬂ%rehy@é i(¥885 g; 9.970

[ second gener al rocedur e wave- as
mnpglk ¢ et 05%%@ el 6r¢“fdl@ﬂ1@?‘]hybnpfrﬁnx't) @F@'lérw?%é propyl-5,6,7,8-
tetraR$dI6Ghidbo[2;5- ATb@aZink - LlC-WiS: §f hplsarrhing [M?.H]z&mm g/m@nd
the respective al dehyde (2.500 mml) in tol uene
d&)@l\@ /'MeOH =

Subgpegupiapratechion gf Fhec?%@}é%y&\/”@ﬂe fagKd PUFWPﬁt'O”t%V s

25 1315 Emo@@d \the |§UI‘Eﬁ|oﬁ Qifvm@tpuv@@rdd@apmi@ fﬂud’r@ﬂttﬂfll%igmbih‘?l -phenyl)-
due_was either puri fg eparative HPLC o

ethM@édo% SRR §@rq|r|~+yé1,ro é{jrlquagg[ﬂ @lpyrazine-7-carboxylic aC|d tert-butyl
estés & @lk{@m/\hé/dhd 83.680 B; 8% ) ILcanByil)= D0 P min. 8[1\A+¢l]f aissqirscagl/rﬁbl

i dazo[ 1, 5-a] pyra2| ne Prepared according to

R L R e T ﬁvém;slféf?nspf’%m%

a];gézméimamdwlucmmpte@naut@ewde LC-Ms: tR = 0.57 nmin.

Ac ,r@%it%&%%ﬂ%g[pé%eﬂ-“fer (P 1Br BirsPWRME-FsSIRA fLC@fWF]’Q’S’, reaction
(606 W, B40° e;t rebysHr- 1 o iliazobdiwaen ad-prédgiNRdBIRRAES -yl)-ethylamine
(2.%?188‘@%'8 (&;’%%eij gﬂg}f ulrog(gglﬂ%/ra(ﬂe%gpr)lona 9eh%/?je (OaéOO g; 3.189 mmol)
affetdéd, 43-6tHyBUbdo-8 m@aizsﬂtnﬂbow bhé?lyl})ékr@'ﬂllﬂfE\ﬁgbﬁahggro'\-/gmdazoﬂ,5-
ar e onal de e - .
clppeibogl St D iy NGRS aEBlntel™! 46
SU&e[qaenétSprdacmsrooph@yéc])m@érm/drﬂnné &’rdjbmﬁchu’érr by &Cﬂf%ptamb / EA =
a razl ne
2 13 NG I PR PURAE BEDEL eEp b derElem® Huyp-pheny
ethy@ag&dumr@%f&nﬁcﬁazéﬂd@ apyRiginel Tt B dRllic 1-a¢ld) - t%ttftmlty’ﬂme@l%r as a
coI@rIegsg sm é]& g{y Qﬁ)ﬁhegé@d L@%Zorgl%l qﬁhﬁ?'e 5%6%glmol
8-[2-(2, 3-di net hyl - phenyl )-ethyl]-1, 3-di nethyl -5,6, 7, 8
3-etliyd{8-[2R B druproA-slathxy;ghenyl)-ethyl]-1 -iodo-5,6-dihydro-8H—imidazo[1 ,5-

alpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), microwave-assisted Pictet-Spengler reaction
(60 W; 140°C; 6.5 bars; 10 min.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-ethylamine
(11.500 mmol) and 3-(3-fluoro-4-methoxy-phenyl)-propionaldehyde (2.514 g; 13.800
mmol) afforded 3-ethyl-8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-1-iodo-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. LC-MS: tg = 0.70 min.; [M+H]" = 429.88 g/mol.

Subsequent protection of the secondary amine, and purification by FC (DCM / MeOH =
25/ 1) allowed the isolation of the pure product 3-ethyl-8-[2-(3-fluoro-4-methoxy-phenyl)-
ethyl]-1-iodo-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a
yellow solid (3.870 g; 64%). LC-MS: tz = 0.94 min.; [M+H]" = 529.88 g/mol.
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a] pyrazine Prepared according to the previously

descri bed general procedure (GPl1 1) by reaction of
WQ@2(08/07820li et hyl -i mi dazol - 1-yl ) - et hyl am ne w tPCT/IB2007/055245

3- (2, 3-di net hyl - phenyl ) - propi onal dehyde. LC-M5: tR =

0.61 min.; [MH + = 284

g/ mol . 8-[2-(2, 4-di net hyl - phenyl )-ethyl]-1, 3-di nethyl -5

,6,7,8-tetrahydro-imdazo[ 1, 5- a] pyrazi ne Prepared

according to the previously giescribed genera

procedure (GP1l 1) by reaction of

2-(2,4-dinmethyl-imdazol-1-yl)-ethylam ne with

3- (2, 4-di net hyl - phenyl ) - propi onal dehyde. LC-MS: tR =

0.62 mn.; [MH + = 284 g/ nol.
8-[ﬂ(i,B«ﬁfﬁuﬂ—om-ﬁiewx@—-mm?wéthﬂqszétbylh-?uddi-szeidnyg}dré,a@ﬂ, 8
. -~tetrahydro-imdazq[l, 5- a]HPyram ne Prepared according
imidgzeld o-FP¥tAziNesT yathaxylic el GERIHY esteocedure (GP1 1)
Actdtdih§ a6 tHedgerfral procedure (GP10), microwave-assisted Pictet-Spengler reaction

2-(2,4-di net hyl -im dazaol -1-yl)-ethylamne with ,
(SIS 3 40 1§ B pRe Y- BROBP b AL oo Enigazol Ry kethylamine
(9. 2000 PrdIN -and [ B&Hb-4iffor22 ntiBXy-phenyl)-propionaldehyde (2.135 g; 10.670

d-~~n-di chl or o- phenyl J-ethyl I -1 . S-di et hyl - S. ,
mmpl} et r AFRFASD- i wﬁd%-iéPTO'J@&[O'&W%IQWeOhﬁﬂé'b-st*a&3a%@d-r1d'9%-5,6,7,8-
tetr(gﬁydrbfﬁmlt@_%%m ,%ftkﬂbyfaﬁiﬁé.q_ro-w O 0§D 3hin (M EIH w41 7(67R/mb).

reaction o

SUQge@.y?at- RiPtestieny of thei psoBrary amine.cndy pyificationpy fC (DCM / MeOH =
25 B4\ diodreditidliseraBoP BERAY plirdbroMiic? 8L 42 BytiRiord-Eridth oxtyFphenyl»-ethyl]-

O.64_mn.'lP]éﬂl\/H-}—&+:_,324 q/rml. , , ,
3"*@“—#'?'—'?@-‘?’5' YOI ezl ralRyPrineT APy lisag frei-hyfylester as a
yello®s soli8(3.850 gade ot crmgaz e[dloSmird] [mglrgﬂ B&7.Po gmasied

e

according to the previously descri gener al

-5 GHarerhierr el T PhegpTRsthyl ddere S8 eipydro-8H
imidatel1{5-alpy eazingEchmokynbasid tert-ilitphésieal dehyde. LC MS:

Aot 1ins 06 e, B THEAORSE bR T 10 e R ave:assiston Plgat-Sgeggig, reacton
(608v¥;e14GrlTy B.9-hdis;dag ahib,)Sbetdkpy r 2zi-ateyIR-REd@dazol-1-yl-ethylamine
(1 .%‘4?08@éﬁbn@gdE(%g&gr%sq&@h’ér@ﬁ%{%&ﬂﬁ%{o&b)?aegetaq3&%3'(0.342 g: 1.540 mmol)
afforded 3-ethyl-8-(4-fluoro-3-trifluoromethyl-phenoxymethyl)-1-iodo-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. Subsequent protection of the secondary amine, and purification by
FC (DCM / MeOH = 60 / 1) allowed the isolation of the pure product 3-ethyl-8-(4-fluoro-3-
trifluoromethyl-phenoxymethyl)-1-iodo-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic
acid tert-butyl ester as a yellow solid (0.412 g; 47%). LC-MS: tg = 0.93 min.; [M+H]" =
570.37 g/mol.

3-ethyl-1-iodo-8-(4-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP10), microwave-assisted Pictet-Spengler reaction
(60 W; 140°C; 6.5 bars; 10 min.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-ethylamine
(3.880 mmol) and (4-trifluoromethyl-phenoxy)-acetaldehyde (0.792 g; 3.880 mmol)
afforded 3-ethyl-1-iodo-8-(4-trifluoromethyl-phenoxymethyl)-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine. LC-MS: tr = 0.73 min.; [M+H]" = 452.12 g/mol.
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2-(2,4-dinethyl-imdazol-1-yl)-ethylam ne with

3-(2, 4-di met hoxy- phenyl ) - propi onal dehyde. LC-MS: tR =
w@2@®8/0m2on ; [ MtH) + = 316 g/ nol . 3-ethyl -1 PCT/IB2007/055245

-met hyl -8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6,7,8

-tetrahydro-i mdazo[ 1, 5- a]pyrazine Prepared

according to the previously described general

procedure (GP1 1) by reaction of

2-(2-ethyl-4-nmethyl -imdazolggl -yl)-ethylam ne with

3-(4-trifluoromethyl-phenyl)- propional dehyde. LC- Ms:

tR=0.65 mn.; [MH+ = 338 g/nol. D

Functional i zati on and derivati zati on of

5,6,7,8-tetrahvdro-i m dazo p , 5-alpyrazine derivatives

Su&ebu@il' SrotedBdn @ﬂtHe':f»e%bﬁdé}y%rﬁﬁ@%n'd purification by FC (DCM / MeOH =
trifluoronethyl-phenyl J-e

d-~
90 /d|1h)PdI'PWe?H—‘thrﬁ38'§E‘Eﬂ IOfS’QF BVPaETQﬁ*@Ct?%c%?%a%WCP -B-(4difyoromethyl-

phdrikymbiat/yls, @&lhgdro[éfH infidlaZ0ENSafyrd¥i rﬁecﬁ@élﬂb@xyfll@r acid tert-butyl ester
chl orination i m dazol e rlng (GP12)] A _cqol ed
as '(ayelg)vbgglldég@gp |gofl\2°2? LC-MS: tgr = 0.93 min.; [M+H]" = 552.13 g/mol.

3-ethyl-1-io0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-
8-(3, A%mdiﬂw%h@nSkyrﬁeﬂ'hm)Cki&m&MaI&d@B,BYdiﬁidjﬂbeSﬂ-irﬁﬁfabefﬂy&i C

acid t but 0. 546 mol in
al pé(ﬁ?ﬁ'b"r'z rlﬂM(’i‘c 5er\/é‘ét ??%tgf ed dr opw se) with a
Ac&ﬁblhg it® lthheogf,]en]erzﬁ :Y{r@céﬁul:é l(csr:n d)ekhafﬂ@ﬁa\(eoas%fktéd ﬂcfbt—'@tﬂaﬁng/er reaction
eresu | S util on a ] ona StIr
(G0 44l % B T h0 I abimete oS P uLt-oabaigbiniclan - Sfytamine
(6.000 rhn@I)SdeLEiIMm@fhyhgﬁét@W)Oddeﬁkﬂwae (5.885 gUs6. 0@0 kirdol) afforded 8-
ou ea
(o AT Rnciodrpgadn R bt P iofor 6.7 Bl biyaiar ridiagl. b Sibyrazine.

LCWI?»EHEQ)hWﬁmlri nwnkm*uemq:%wlgmdlrl vvatgr (0.2 nl), diluted

W t et he an was g owe t rny t .

SUBR G leEt ST e oAt e SR e By P BNy MeOH =
60 ANYalwegené isdltidn top thdy mn@i"p'ﬁodmd&l(3 wdﬁ@tayl mfeaswahyl) -3-ethyl-1-

iodé%&%ﬁ%%ﬁﬁ%n|E$J{9Ié{nl§-t%?pytr) zine-7 %g)r%'glxyllc acid tert- El)utyl estgP ag a vyellow

soliti-(0191 0159 3B% R ILITyMSS t:[ 20.08 ik | i1 ersaRhgl g/pbenyl ) -
ethyl ]-5, 6-di hydro-8/-/-imdazo[1

B T L AN Er 2 e
a]p[yMlzl'rﬂeW%aﬁl&&yﬁl@ a%ld‘rtélrt btutybhéter o-

Acg,qrdlgg to mengleﬁegarlg)roée{dH}ed ci?\%gvrea swi d?hé:!ﬁfﬁggé}g/er reaction
(60av;d14@Ct -dsithydrs;e$0 anin.) between 2-(2-ethyl-4-iodo-imidazol-1-yl)-ethylamine

(3.880 mmol) and (3-trifluoromethyl-phenoxy)-acetaldehyde (0.792 g; 3.880 mmol)
afforded 3-ethyl-1-iodo-8-(3-trifluoromethyl-phenoxymethyl)-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine.

Subsequent protection of the secondary amine, and purification by FC (DCM / MeOH =
80 / 1) allowed the isolation of the pure product 3-ethyl-1-iodo-8-(3-trifluoromethyl-
phenoxymethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester
as an orange solid (1.272 g; 59%). LC-MS: tg = 0.92 min.; [M+H]" = 552.30 g/mol.
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According to the general procedure (GP12),
chlorination of 8-[2-(3,5-difluoro-4-

wao eooBloTg2e et hyl - phenyl ) - et hyl ] - 3- et hyl - 1- i odoP&I/B8B2d0 055245
dro-8H i m dazo[ 1 , 5-a] pyrazi ne-7- carboxylic acid
tert-butyl ester (500 ng; 0.854 mmol) and purification
by FC (DCM/ MeOH = 100 / 3) gave the product
1-chloro-8-[2-(3,5-difluoro-4-trifluoronethyl-phenyl)-
et hyl]-3-ethyl -5, 6-di hydro-847/-imdazo[ 1
, 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a
yellow solid (179 ny; 42%. LCMS: tR=1.05 mn.;
[ MtH + = 494.37 g/ nol. i-chloro-
d-"~-t SM-di fl uoro-phenyl J-ethyl | -S-ethyl -S.

c.2 di ByAlthesiéréfi 5]6,% 3ztetrah yddo-iPMd aZd[ 1 8-afpgrak i@ ddrivatiféd dia

tert-butyl ester According to. the general procedure
P 'C(t@ﬁ%"g’%’fﬂeéﬂ'%‘(vi'tar!s%e%c ?2"‘0@@24" ngPUBf'%mﬂWeﬁ’ﬁf I")ai"’es
[se@bhalglenéraqsbmderdbre fdtGRcPoRavl- Mﬂ@d&‘:ciet- ﬁglép keaction (GP11)]

é ¥ra2|ne carboxylic acid t
A r(‘%‘9'7 31 i reppeallyentaiTpazad %@thfaﬁaa% .(%ﬁoﬁynm@) @Re ghasespective

aldéh@% (2 5’00/ mﬁDoI)gﬁ\t&uérﬁ@(@WﬂW% heated in a mlcrowave oven for 7 min. to
4-di fl uoro-phenyl )-eth et hyl

[]
120 (ﬂ%rﬂ B0dy) fos ﬁ?'?ﬂ%‘id‘[af removey| w@s&@ Aed ?f"edsw%%(w% gither purified

by Eﬁé‘pardtl%HP‘E@thus@éWho@?rurﬂneY9hrl|ﬁ2§é(t|§r9| id (143 ng; 45%.
Ms: tR =0.99 mn M-H] + = 426. 28 g/ nol .

1 3%@8}%}%{@ (% %Fq{&léqtgylg{q:(%# géggfhﬁ'oq%ld:ﬁoﬂ] g a)]pﬁ'tagi%le] -3
Prépéealglawramg ne the Sraviv0yl Idkagcrwéuq;eh@fan phidbYlire€SPaN ) by reaction of
cordin ro ur
-G el mitozbt TR S it ot GBS SHERAG ! e = 0.7
miref [(WaH] = 3280 bithol 1- | 0odo- 5, 6- di hydro-8/-/-im dazo[ 1
, ©5-a] pyrazine-7-carboxylic acid tertbutyl ester (349.3

1 gg m%,tyyggm h-lfl and ryll fplh(éﬁgt/l e[hykf]VS Eg é pe?%%ygro lmllfzfa‘zo[1 5-
a]pyr&dimer o- 8- [ 2- (3 d| fl uor o-4- et hyl - phenyl ) -et hyl ] - 3-

th
Prepé“’tvﬂ %Wédin%gyg'ec‘ﬁ%‘c’)w Pgscgg?ﬁ [9{9%‘?r?| Boreura BB 1Ly fpaction of
2-(3.aldiragthgldhidhzol BOD)-BthyEmidd %) . LGviS: t R 3-W-taBudromethyl-phenyl)-

progioRakE st C-TS: Rt e Pienar 9y 1 1 -

-di hydro-d - imdazo[1, 5-a] pyrazi ne-7-carboxylic acid
8-[2-¢3-thloud-phenyl)-ethylict 3+diimeth -5, 6, 1) 8-teteateydrb-imidaze{il)8-@lpyrazine

Prerp T tiseiet i, PR setioR defyPre o8 erabbSomtiR R TE. by rgacton o
2-(2,i4¥dirdamglgg1ida&ohj_ -w-le&g/iameané’ l—wi&h higéefirirl(?r?iaxgllgﬁ/l?) grdgm'a:tgyghyde LC-
Msfﬁéﬁp.ggémp:;E\Aﬂﬁgfoggﬁsg?mgfm) and p y

8-[2-(2,3-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine

Prepared according to the previously described general procedure (GP11) by reaction of
2-(2,4-dimethyl-imidazol-1-yl)-ethylamine with 3-(2,3-dimethyl-phenyl)-propionaldehyde.
LC-MS: tg = 0.61 min.; [M+H]" = 284 g/mol.
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gave the product
1-chloro-3-ethyl-8-[2-(2-fluoro-4-trifluoronethyl-phen
w@ kgoserdyl | -5, 6- di hydro-8/-/-imdazo[1l PCT/IB2007/055245
, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a
yellow solid (153.6 ng; 46%. LCMs: tR=1.04 mn.;
[ MtH + = 476. 32 g/ nol .i-chl oro-S-ethyl -
d- " S-fl uoro”™-net hyl - phenyl J-ethyl | - S.
- di hydro-dH-i m dazol | . Sa] pyg@zi ne-7-carboxylic acid
tert-butyl ester According to the general procedure
(GP12), chlorination of
3-ethyl -8-[2-(3-fluoro-4-nethyl phenyl ) -
et hyl ]-1-i odo-5, 6-di hydro-8/-/-im dazo[ 1
8- [2-22 ﬂdﬁ)ﬁéﬂm-gﬁeﬁyly-aﬂ@qxvhJdﬁnamyds,te,ezr,a-ta%M}drssﬁmﬂiazon 5-
and purification by FC (heptane
a]p/yragme_ 2 / 3) gave the product

Prebafdd &éc@rdingtdnbe- ;ﬁe%é’us(ﬂfdéédﬁ@é@géné@t pvkedirengP) 1 ebWaction of

2- éﬁ;s&matfvlﬁmdﬂzem M'éﬁmyﬂaé“'%\%l w'ther3r<-2b4ﬁ'methavépe?nyé)sorap'onaldehyde

Lcmltfgwm inth.(WRH]"- 428Dg/n®H) . LG MS: tR = 1.01 min.
[ MFH] + = 422.32 g/ nol. i-chloro-

tSh et hyl | - t hyl - S, e-
2 t%@m'f&mm gl S e S5 7 Lol A
pyedAe According to the general procedure (GP12),
Pre@@%}f%cncgtr i e P G SescabrRy AEBeB) SIPH R4S D by reaction of
2-(2,3= oghéwlamudwoﬁwmeb@aarﬁm% a/ﬁthdf BE(BI4 d?ﬂllo{)d) pﬁ%ﬁy?apro?lonaldehyde.
purification by ept ane
LC7('\7?§A OrZTbg7/mS‘)[ v'@ %ézﬂp Muct 1-chl oro-8-[2-(3

4-di net hyl - phenyl ) -ethyl]-3-ethyl -5, 6-di hydro-8/-/-im
8-[22,¢{dichlbro-phany pethgl-173-amndthylb 6T, Baitchhydrd-irhidayd[1,5-
ester as a yellow solid (225 ng; 70%. LCMS: tR =
aAPY'FN%in. . [MeH + = 418.34 g/mol . i-chloro-S-ethyl-
Preghafed Sedokdiny @ thierpréViousip geddiiped lgb&éml dmeédnyél(GSM) by reaction of

22 &Y mdeep VB RYERTRG PUh A Bro B SbbeRiPoteldehyde.
LCNERXR ¥,0.60in0v. ;i [MaH] 'on 324 gbackt hyl - 8-[ 2- (3-f uor 0- 4-
trifluoronethyl-phenyl) et hyl ]-1-i odo-5, 6-di hydro-8/-/

O i A L et AR O
a]p(yi'azixhane | EA = 2 / 3) gave the product

Preyﬂe e%)(fr1c;)9f(13 95 h%e quﬁ\bghls 3 éécflgr%gggézrét gfirlolég(guorg?émfh) tg)y reactlon of
2-(2, B-cmhpty\ylamldwom-gmemy}ayﬂune aci dwitter t - bus- gﬂ-flm@«éFmahow-phenyl)-

'Eﬁ?i""h '457§|\g fﬁ%ﬁinindf;‘l[?@m] Cfpgldt = 1-04 min.

8-[2-(2,4-dimethoxy-phenyl)-ethyl]-1,3-dimethyl-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine

Prepared according to the previously described general procedure (GP11) by reaction of
2-(2,4-dimethyl-imidazol-1-yl)-ethylamine with 3-(2,4-dimethoxy-phenyl)-propionaldehyde.
LC-MS: tg = 0.59 min.; [M+H]" = 316 g/mol.
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1-chl oro-d-[2-(2, 4-difluoro-3-nethyl -phenyl)-ethyl]-3-
et hyl -5, 6-di hydro- d -

WO pi0dazaap1l, 5- a] pyrazi ne- 7-car boxyl i c aci d tertPOUIB207/055245
ester According to the general procedure (GPl2),
chlorination of 8-[2-(2,4-difluoro-3-nethyl phenyl) -
ethyl]-3-ethyl-1-io0do-5, 6-di hydro-8/-/-im dazo[1
, b-a] pyrazi ne-7-carboxylic acid tertbutyl ester (403.8
mg; 0.759 mmol) and purificagd on by FC (heptane / EA =
2 |/ 3) gave the product
1-chloro-8-[2-(2,4-difl uoro-3-nethyl -phenyl)-ethyl]-3-
et hyl -5, 6-di hydro-8/-/-im dazo[ 1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester as a

-eYIWI110Meﬂﬁ,ll%jZ((Zlﬁfl@orﬁ%etﬁﬁ?@hhenlyﬁ-é’tﬁyl] 516, 58 Yetvahydrd-imidazo[1,5-

. i-chloro-
a]p(yra\ZA@ S-di fl uor o”- net hyl - phenyl J- et hyl | - S- et hyl -
Prepaidty éc@rding td fied@@bdsl d;ﬁd@édﬁbé@ébﬂ&a?p@@édlﬁéXGPmﬂ@y fbaction of

tert-butyl ester Accor to the general_proced

2- (%—@5}1/% metiyl-ypidazeli1o)-gipylamine with 3-(4-trifluoromethyl-phenyl)-

propiondtdeRyde. dCiNg o e e sRiMyIvgNY B8 g/mol
et hyl ] -1-i odo- 3- net hyl - 5, 6- dlhydro

/-/-imdazo[1l

gngtignalization a eriya ; L (8 rtetraliyerosimigga
[1,&9];% @mga&ﬁvéth&:spr oduct
oro- 8-[2-(3,5-difluoro-4-nethyl -phenyl)-ethyl]-3-
DA tg%hVS dlhydro 8/-/- imdazo[1l
, B Ae- 7- carboxylic acid tert-butyl ester as a

-cﬁ&irb@Aemlyl 8-(121-94 -fifluddomeltiylipiehyl)-etKy VR 6-dilydro 18 H-Bnidazo[1,5-

a]pyretzﬁheo-%- a@%tllﬁ)ﬂcugfergbé{xpoﬁ.tpf [fu‘a‘ %eneral procedure for chlorination
ofn‘i%tlhydiazmireﬂpngGBtlmyl] 5, 6-di hydro-8Hi m dazo[ 1, 5-

I G TR T L SRS
duhgzdn‘oﬁ/-v-madazmm Ma]@;alﬁdﬁ?-aatfmkﬁmlag&jé t[eg-t(uﬂy(ij ester /(300 mg; %546 mmol)
trifluor en dro: 8-/ -1 a
n iryorog SR I R Bt Wiy Splon & el R hexanes
(0. :643g13| OMGOM;nBBYTmWEdS)JIttlaQ@omUm ﬁvtae atdiaondiy skced BCMI°C for 10 min.,
= ave the produc
a”%@ﬁlﬂbﬂ"g‘f%a-t‘?@ﬁﬁ’ﬁwlsgﬂ{'g’-? g‘-"t’ﬁ‘?”f PSP BReREINAPRERVI 9t G4 mmol:
4 elq]) |5,a6hyaHrhw@ITrlaF&I1-linm) dirvzofeadtionSmixjupy meas ifarthef -stised @k y ¥ $°C for 1h.
aCI y;ee\&%’s B@t vl lﬁ%?:ﬁ(% m%ﬁero(r()%a] 8|J|_ute($ Wﬁﬁ%réﬁw) and was
alldwe.dhioowarm-dp"téSf 'dmdretd?mlc- khenybd deibdydver SnEMYRBIO, Sfiltered, and
corcp PG et IR A i PRSP aI o BliTigt PO (oM /
Me(OEP2 200 /A ltogivieathé @areoprodudt2t-{dord-Jetimpit-&+id-dpitunyrbinethyl-phenyl)-
ethyl]-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow
solid (143 mg; 57%). LC-MS: t; = 1.02 min.; [M+H]" = 458.49 g/mol.

1-chloro-8-[2-(3,5-difluoro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP12), chlorination of 8-[2-(3,5-difluoro-4-
trifluoromethyl-phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-
carboxylic acid tert-butyl ester (500 mg; 0.854 mmol) and purification by FC (DCM / MeOH
= 100 / 3) gave the product 1-chloro-8-[2-(3,5-difluoro-4-trifluoromethyl-phenyl)-ethyl]-3-
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ethyl]-1 -iodo-3-nethyl-5,6-di hydro-8/-/-im dazo[1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester ( 1
WO 0®%/078292. 142 mmol ) and purification by FC ( DBNM/IB2METINS245

= 40 / 1) gave the product

1-chl oro-8-[2-(3, 4-di net hyl - phenyl ) -et hyl ] - 3- net hyl -

6-di hydro-8/-/-imdazo[1l ,5- a]pyrazine-7-carboxylic

acid tert-butyl ester as an orange oil (157 ng; 0.388

mmol ). LCMS: tR = 1.01 min.;gf MtH + = 404. 50

g/ nol . i -chl oro- S- et hoxynet hyl -

d-~AN-trifluoronethyl -phenyl J-ethyll-S. Qdihydro-d -

i m dazo[ 1, 5-a] pyrazi ne-7-carboxylic acid tert-butyl

ester According to the general procedure (GPl2),

ethGibs, Qfdll Fd @H—lrﬂfdaioﬂ aﬂﬁéh@é}%&gmbc@ tbd-butyl ester as a yellow
? | uor one Hfﬁﬂ%ﬁl) e di hydroy8/-/-| y

80'6'6(26? Tg éZém%{'  re= 70 aﬁ'ﬁo%yHll =40f B71el but v
ester (720 ng; 1.274 mol) and purification by FC (DCM

1 crhldYB@‘[2=(3ﬁﬂdr‘flub}o 9m4ﬁy|; bmquemtw-d 6RiRYId®.-8 H-imidazo[1,5-

- chl or o- 3- ms hox ?lZ (4-trifluoronethyl-pheny
alHV)'azé'i‘WT‘ﬂar@’ﬁ’ 'Co‘ﬁcmje Wyl esteri dazof 1
Accdrdiag Pl el §énefalC grrob@wbl @GR@) dchiefitationt ol 8¢3{B4-d@oRPphenyl)-

ety s B ks - i dazol1 Bo4lpyrazine 7-catbORy NG | acid  tert-buty
est@r (\@7 ¥gret 18l mérd)2addtptifificktio® bo S idptateenEl) = et hgh have the

di h

PO T gt LR a G F R e ey By 6 B qre B Higgazolt. 5

a]py@smalﬁ@arb@qlnataeud taftbatyl ESiet 8s arny@dedsw olide48any-e48dLC-MS: tg =
I.nt.o ’\ge Lar product (chlorination with

0. 99/’“'61’1 Srﬁ/'a‘é? i -chl oro-S-ethyl -
d™-fl uoro- S—t rifluoromethyl-phenoxynet hyl J-S.

1-cQ|dibk8f[2r-(el;5:ld'rﬂubm damhﬂcl, ﬁﬂéﬂiwyétﬁyi]metﬁynlasmuydrgcamci d

. tert- t est e ot era roceaur e

imioRA Sk p it 30 Byt By PSR Cor b 3¢

Actdriih uo rtagegdmyekai mwmwﬁg Ry2)) -chidriaghiond oﬁgqm@& Brdiftudfo-4-methyl-
- azo -a | - (= C .acCl t

oneay Rt e - B S S G0 AR iR et ot acid tert

bthID@ﬁr/ (3M§Thg= h(ﬁ@i?/ m&bl)mvlq)uhhcatlew m@ﬁ@dweptamdUCE[A 2/ 3) gave the
;IC}EC or o- et

pro ?thyl ) - 1 8hI8Yoﬁ§/-§,-é3 %—Plﬂylgr%?ﬁ %gghg[-f&heun?/) ethytl]- - th?lhggpMdro-SH-

imid&eofd, Wﬂ@m%?&ﬁ@bkmm)dcldcteﬁmudjl beﬂet abatygllovesdlier(136.8any; 47%).

Lo SOl SE R R b o S ety

S-trifluoronethyl-phenoxynethyl -S
1-ctplato FBrelthg H-8HER { 2¥fl daed trifl boroaieplyyl gatieng ) £tleyi-66xdihydro-8 H-

gt iey padsfsT Soiulf ARl Ader T Foco- 5. -
According to the general procedure (GP12), chlorination of 3-ethyl-8-[2-(2-fluoro-4-
trifluoromethyl-phenyl)-ethyl]-1-iodo-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic
acid tert-butyl ester (396.3 mg; 0.698 mmol) and purification by FC (heptane / EA =2/ 3)
gave the product 1-chloro-3-ethyl-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-
dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow solid
(153.6 mg; 46%). LC-MS: tr = 1.04 min.; [M+H]" = 476.32 g/mol.
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30

trifluoronethyl -phenoxynet hyl)-5, 6-di hydro-8/-/-im daz
o[1 ,5-a]pyrazine-7-carboxylic acid tert-butyl ester (
wa2@3a7g91 2. 307 mol ), and purification by FC ¥COCZM2007/055245
MeOH = 60 / 1) gave the expected product
1-chl oro-3-ethyl -8-(3-trifluoronethyl-phenoxynethyl)-5
, 6-di hydro-8/-/- imdazo[1l ,5-a] pyrazi ne-7-carboxylic
acid tert-butyl ester as a yellow oil (0.403 g; 38%.
LCMS: tR = 1.03 mn.; [MH ++ 460.37 g/ nol.i-chloro-
d-~. S-difluoro”~-trifluoronethyl -phenyl J-ethyll-S-ethy
| -S. -dihydro-d - imdazo[1, 5-a] pyrazi ne-7-carboxylic
acid tert-butyl ester [second general procedure for
chlorination of the imdazole ring (GP12B)] A mi xture
-c‘hforo-3-ethgl -8-[2-(3-fluoro-4- methYI phenyl)-ethYI] -5,6-dihydro-8 H-imidazo[1,5-
[2 difluoro-4-trif uoromethy pheny )-ethyl]-3-
alpé'ffrme {-caRRsvlic gl tertibwty! estey i ni dazo[ 1

Acecﬁdlﬁ%ﬂb’ﬂ%zgéﬁﬁreﬁ pﬁcﬂ:’eb%y(bml 28Ghebringtidm (Sfl-ﬁ—é’thyﬁ?ifze@-f(u oro-4-methyl-
10%5@1“ adi um on acti vat ed

ph‘?fWQreé@g]ﬂ “loggP: %Tyd')ﬁrﬁfl - ARl boglRysRzRss T GatbexYlisonatid  (tert-butyl
estér (?;94]&5”@, 0876@721n’(6|'50énd Bu@flcﬁﬁlor) by rFGJU(‘ rfeuﬁ EMEQ'Q (35 gave the

progits -ohior 5 SR e Uao BaeBh et Dt S el kiidazolt &

a]pgl%&ﬁm@m-éa’#bb@lﬂc B6Id U6 BEIyPeddér R Hdion SNl i 1.4 mgcwsla%) LC-MS: tr =
eter ﬁﬁeneous resi due whi ch was™ di ssol ved in

1.04ymyin.; 25¥MQl-) . The organic | ayer was then
dried over anh. I\/gSO4 filtered, and concentrated to

1 c@hwaeasg (lsmélenfrnlmdtﬁﬂumﬁimtynraﬁﬂqlpeaeth?h&?whydrois)H-untuﬂaﬁn 3:5
-di fl uoro- 4- uor onet hyl - pheny et hy -
a]pé({#w ;‘faéb%ﬁyi'f Jeyl et “'iVL‘F%tan[l

Acccﬁduaa; [y rtﬁl'él glﬁ’rekl GirbEstyed i(GPag), obhtcﬁrnbhd;mbf/ I8- [QS(B ardumethgl phenyl)-
eth?l%@rgﬂ?twlgll %Sézp réy/qr[ngﬁH-quﬁa&obg -6 Waﬁ@ﬁgg%q{gwg] ‘dcid  tert-butyl

est§|OK3$I3|53th@f0_ 772 mmol) and _purlflcatlon by FC (heptane / EA = 2/ 3) gave the
progilhi[ ( é1 %h&ir%—i@é?—@géﬁjn%e$ ?%Iﬁ hyﬁ 3- (—ﬁnﬁ %yé 2j|hy(ti yél—l |m|dazo[1 5

a]py%ig]ewmbbmc acuaaémmwl eﬁeggat d ywl\/?c/:ﬁlb"f% sozz%egsg :€10%). LC-MS: tg =
n annyar ous was
1.02 084 Nt & 08 el |

, a solution of
Nchl or osucci ni m de (O 407 g; 3.047 mmol; 1 eqg.) in
1-chigry B3-ethy|-84FZ-48 -{l dOr 0¥ Xrifl JJIﬁm‘&BylI-;iHelngl)émhyI]-B,@Fdih@dro-8H-

ted 00 der. e for 3h30.
miEgRd A ARy e G earmuS SEfsHEee | ow of | v
AcdfcﬁSmdU’Q) }Mm cjenees ;ﬁi’bS@dDJre/e(GBFlmm) LEAhlpdibdtionl pf Jaettlytdr|2s(3-fluoro-4-
ani,c r ucge s

wir e RS PSPy PR S e s ot e i igaroonyii

acid Iteredutgll\/@tere(ﬁ% 3»@@@%‘43‘ mhtoe)ramdi puaifidationrnseRC (fespeshe OEA = 2 / 3)
oSS SRS SRS oRETSHESs g L GEURRL oS ety -
d|hﬂLdrOkSl-anﬂd&o[[Q&(a]byEamne-7-carboxylic acid tert-butyl ester as a yellow solid
(135.3 mg; 44%). LC-MS: tr = 1.04 min.; [M+H]" = 476.32 g/mol.

1-chloro-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the general procedure (GP12), chlorination of 8-[2-(2,4-difluoro-3-methyl-
phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-
butyl ester (403.8 mg; 0.759 mmol) and purification by FC (heptane / EA = 2/ 3) gave the
product 1-chloro-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
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di fl uoro-4-trifluoronethyl-phenyl)-ethyl]-3-ethyl-5, 6-

di hydro-8/-/-imdazo[1l , 5-a] pyrazi ne-7- carboxylic
wa@eoodorest - butyl ester as a yellow solid (0. 71PAT/EB2007/055245

47% . LCMS: tR=1.10 min.; [MH+ = 493.93 g/ nol.

i -chloro-S-ethyl- d-~-tS*. S-trifluoro-phenyOethyll-S.

-di hydro-dH-i m dazol | . Sa] pyrazi ne-7-carboxylic acid

tert-butyl ester According to the previously described

general procedure (GP12B), hygrogenation (rt; 1h) of

3-ethyl-1-io0do-8-[2-(3,4,5-trifluoro-phenyl)-ethyl]-5,

6-di hydro-8H i m dazo[ 1l , 5-a] pyrazi ne- 7-carboxylic

acid tert-butyl ester (2.010 g; 3.755 nmol) afforded

3-ethyl-8-12-(3,4,5-trifluoro-phenyl)-ethyl]-5, 6-di hyd
m@@zd?fb%!]ﬁy‘?@zlr{& ﬂ-ca.%oﬁﬁli@)ﬁc@ﬁtbﬁ%ﬂw 6§téb9§<¥|ybﬂbva§d>lﬁi (213 9 mg; 64%).

tert buté%mester as a(gJaIe yeIIOW0|I ( 1.530¢g; 97%.

LCINS = %R ming, [ HI; 440 BR@igol+ = 410. 14 g/ nol .
Subsequent chl orination (700C, 3h30) of
1-chicrbleyf2-@;9-difludrota méthiyf-phéryd)- ahgnael ﬂ"leﬂ{yh%'d dlﬁrﬁro-8H-

ro-8/-/-in dazo ra2| 7-carboxylic acid

'm'?’éF%/ﬂ&ﬁ]Wraéé'lee?'ceé"%‘V CQC'%‘% r, and
Acdzwuu'h@ iteathe Cg’enbyal EﬁoédaGM GNeDH oﬁloaﬁaﬁonlbf 8{[0-98 8&iifluoro-4-methyl-

ﬁlorOSeth 8%% 3,4,%-, , , , ,
phftrlry fatdl bt Oﬁﬁéﬁﬁ%ﬂ‘y% W]ydfao HimidperldSsgloyrapipgdeappopylic  acid
tert;-tﬁrtﬁ]el@]ﬁr @B3N@gY1.926 BOWY) akd g@rifi@aﬁcef by b@t(DbME/SM@OI-BS 4@/ 1) gave
the[ ,\m_rpguqo' | gﬁqro(ﬁ)é&%oqilﬁuq/% éHT]Btlh%I phenﬁ) ethyl]-%-methyl 5,6-dihydro-8H-
|m|dS|aM§5fa|] zqﬁ(}a?&aﬂbbwpkolﬁmid hytt-bptye R¥led a%t7 ayydugxﬁ mlegctwhrg 0.115

. -dihydro-d - im 1, 5-a] pyrazi ne- 7- car boxyl i c
mity KOSt Bk oF mit BF PR A2 MREING. the pr ovi ousl y
descri bed general procedure (GP12B), hydrogenation

1-chidro-3Limdthyl GE[2- (4-tr|fluoromethyl phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-

fl trif net hyl - ph [)-ethyl]-1
SR eaehnie goid rpabbeBer | T dazor
Accdrdiag pyr & r]a-yéﬂgr-ag%rb@owm ;(Gﬁ’dgﬂdtiﬂbrﬁndﬁuh yof dsidds-3-methyl-8-[2-(4-

, : ) afforde . .
t”ﬂéorf’ine -"gf“il}yﬁb‘?t&w]f%'@QF%%T”HW-Z?Mé’sﬁ@]PY—?‘%‘f‘ﬁ'ﬁﬁa—r@%‘i peid tert-
butyll ester6 389 gl 00728/ mimel) Bihd azeficktio®by FC (DCM / MeOH = 20 / 1) gave the
o IR TR AR T e
imiflddoH 58] pyrad&-D-caorpic. achl gehutgingéstehho mhnabngn off (8®Gig; 0.074
il 6051t 1 02 B IMHHIGE 446491 Pnenyl ) - et hyl 1 - 3
nmet hyl -5, 6-di hydro-8/-/-im dazo[ 1

-ch!:'ora}as[@'(aﬂ dme?thylaﬂtmvyw-e'thylmi-rdemr-ﬁ ;6bdihydiroe®#i-émidazo[1,5-
8080 urification by FC (DCM /

al rl?° 'ce?f;iggfe&%%quﬁltgoro 8- 2- (3-

Acddrdiog doﬁhérgédec&trmm%ﬂdmyé {(BReRy| d’l-l(ﬁmb‘y(br] 0B-8Aet(Byidimethrydphenyl)-
ethylﬁ“f |0(?o § thyI %]éjg'ﬁocyro 8I-?| M%'ha% anyrazme 7-carboxylic acid tert-butyl
ester (1.061 g; 2.142 mmol) and purification by FC (DCM / MeOH = 40 / 1) gave the
product 1-chloro-8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester as an orange oil (157 mg; 0.388 mmol). LC-
MS: tr = 1.01 min.; [M+H]" = 404.50 g/mol.
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carboxylic acid tert-butyl ester as a yellow solid

(4.730 g; 54% . LCMs: tR=1.08 min.; [MH + = 461
WO 2881978201 . PCT/IB2007/055245

1-chl oro-8-[2-(3,5-difluoro-4-nmnmethoxy-phenyl)-ethyl]-3

-et hyl -5, 6-di hydro- 8H m dazo[ 1, 5-a] pyrazine-7

-carboxylic acid tert-butyl ester According to the

previ ously descri bed general procedure (GP12B)

hydr ogenation (rt; 1h) of 3

8-[2- (3, 5-difluoro-4-net hoxy-phenyl)-ethyl]-3-ethyl-1-

i odo-5, 6-di hydro-8/-/-imdazo[1l ,5-

a)] pyrazi ne-7-carboxylic acid tert-butyl ester ( 1 .440

g; 2.631 mmol ) afforded 8-[2-(3, 5-

1- cﬂlérbhﬂlﬁ@tl‘f’ox?ﬂ{éiﬁwy& -Ehanyifluo RS rithlyt- §hamyéth§|]% 6ldhydir8-8 H-

8H i m da razi ne-7- car boxyl ic acid
imidage[1 &ﬁ'}ﬂyraéfﬁeé? cé"be(yBG a@‘d ‘QS%UW'L@-R)B tR=0.91
Acéﬂrain td’) erferdl prédeddfe O6PTR), SHBSRABE N 1GBYSBIndhb8fethyl-8-[2-

(4- tglﬂflqopgtryl agqqyu(ﬁt@/l]zp ?ré’t%&&ﬁ’b’ﬂ“é'ﬁ%‘a“ étaﬂwr?m@e -7-carboxylic  acid
terﬁSdﬂWesfe-rQ?ZU My dy Q?&Slmrﬁol? ﬁhdjélllﬂ{cétlon by FC (DCM / MeOH 60 /1) gave

] pyrazi ne-7-carboxylic aci
the, @gt?cgd Brodeg trRbIPyo-S- m%hwmﬁhybéﬁ b‘ht“ﬂyorp@etw?nyl) ethyl]-5.6-

dlh%?@él-?:mﬂéaz/o[ﬂ5 aﬂfy?ﬁr(@ﬂcérb@h}l'li@rﬁ(ﬁteﬁ‘t%lﬁﬁ e"éter as an orange oil (254
| uor o- thyl]-3-ethyl -5, 6-dihydro-

OB e TG 2 RO BB A7 A dRiBRNt 1 ¢ nol g

tert-butyl ester as a yellow oil (0.730 g; 51%.

3- Méﬂﬂ&@me&f@l-ﬁ [L(lelﬁbfd)mettﬁwﬁbhﬂzdyl)-etﬁﬁ]% @Edurg/dimBH-umudazom 5-
net hoxy
a]pyr@ler Jc%bgf(yaﬁz ﬁ9I8 rI%rt aut_y[ ?ﬁt%ra@g9 ggg\]as als% |scﬂ¥ted after FC in order to

be Pyiv@Zted tntd tHeatE RRX Plodactashlbrinibh wWtdtNLbhie@kescir@iien.di ng
to the previously described general procedure (GP12B),

t-elotprorhy b Bt 3 i diamethyeienensmy LR A
imidaz&1 (5- éﬂp#fazirﬁ-ﬂca’rbiﬁqm{; hcidtertliutyr éstene- 7- car boxyl i c
Ac%)(l:'lglgﬂ; 'éth%aJ gtg%gferaﬁtprocédure 6&93&’) ch?orlna{rc.)r%D 3f %f ti%;l-%? -fluoro-3-
triflioiofetro- ﬁl‘i@’(dwmy-t-rwhenyhd%ﬁ-dﬁw’drowﬁlﬁﬂﬁtﬂmm@aﬁ)ﬁ/ra{z*rriem-d@(boxylic
acif ?ilril-puétglbe"’%é’ry(gg £ news%é%ﬁﬁé_ﬁ&@@b%pﬁ%ﬁi%ﬁé& /3366H = 60 / 1)
a\/b401e08x;g4ctﬁni| proBubls eghlerd-3-etHyb8(Mdtibrors- (rﬂlO@GmeﬂWBﬁherﬁfxymethyl)

s eI RariPar ) Plviad ey 1o BoN 5 S aarheud! Seisan prenoe soid

(188ahgt 26€4)t EOMS: It eIty min.;IM+RQ0: ¢78.20 gBdol.nmol ), and
purification by FC (DCM/ MeCH = 50 / 1) afforded

<Pl R T FRER AteRgrymety R fiimisra R migoelt 5
alpyedzine-B-calmyxydiziaced tercbutybaster c aci d

According to the general procedure (GP12), chlorination of 3-ethyl-1-iodo-8-(3-
trifluoromethyl-phenoxymethyl)-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic  acid
tert-butyl ester (1.272 g; 2.307 mmol), and purification by FC (DCM / MeOH =60/ 1) gave
the expected product 1-chloro-3-ethyl-8-(3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow oil (0.403 g; 38%). LC-
MS: tr = 1.03 min.; [M+H]" = 460.37 g/mol.
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30

tert-butyl ester as a yellow oil (0.810 g; 63%.
LCGMs: tR=1.08 mn.; [MH + = 473.97 g/ nol .

WA 20807820t S- pr opyl -d-""-tri fl uoronet hyl - phenyl BEE1B2YOH055245
S. -di hydro-dHimdazoll ,5- a]pyrazine-7-carboxylic
acid tert-butyl ester According to the previously
descri bed general procedure (GP12B), hydrogenation
(rt; 1h) of
1-iodo-3-propyl -8-[2-(4-triféporonet hyl - phenyl)-ethyl ]
-5,6-di hydro-8/-/-imdazo[1 , 5-

a] pyrazi ne-7-carboxylic acid tert-butyl ester (5.450
g; 9.673 mmol ) afforded 3-propyl-8-[2
(4-trifluoronethyl-phenyl)-ethyl]-5, 6-di hydro-8Hi m da

1-chfdrd-8- &(Q]ﬂnuurrlearmﬂflaafdmmi/u &WI)%thﬁgy::ﬂH&WEﬁﬁﬁS@gg%H-

(2.940 69%) .
'm'&PFRIﬂ 5 %ewgaémfewamxm 756 BH-RUgeStrise7oud general procedure
for%HMrﬂmﬂon&sf[tRe (rfirdazblel iRy @rRf2By] - phenyl) -ethyl]-5, 6-

di hydro-8 zi ne carboxylic acid
A fr@i,t@rebef >;3| [24§{5€¢ﬂl{ozo-gzmﬂL@)ror]ggl%zlooqﬁ%lp-)athygﬁoethyl 1-iodo- 5 6-dihydro-
8H¥PrWdafzd>[q fy-é]pyraﬁueﬁf%a(rMMé abla QertBuBp e/stel)(1 3bb @ @ezbg mmoI) 10%

| or o- trifluoronethyl-pheny %
pal|afj|ugn go @pmp&?q)cl@rcqal ,(q’;ﬁ d@gb[a_pd anhydrous potassmm Carbonate ¥1 115 g;
8. 075nﬂﬂ1<§]}’2 Bzélqr)@n an‘é@‘r&@ﬁé@ﬁ (%hfcﬂ:) WA dtiprelydt rteeh h§§ro§en (1 atm),
)é | ow oi | ;499 MS: tR = 1.09
for[ N/ﬂ-@i] F_,thrathyqug@ @qdn@] celite. ahd gyksequent concentration to dryness afforded
a cﬂxdé Hecierf)bé#%ro@ls Tédiddd Wﬁl&ﬁﬂ@sm{éso%@nﬂ bbmeg] th) Sarf @B (50 ml).

S. ydro-d - imdazo razi ne-7-carboxylic
Th%\@f%”tcé?i’erb’tﬂ%/‘lhe%éj( igg OA%rc%‘rflﬂu’Vl‘Ggsp 4o g gd, p%%‘?%l‘i%’i“{ﬂted to dryness
und@%ﬂu&@dp@gﬂﬁé% e sgdyp &-diffedtEBlsifldyshae@pteh PRethyl]-3-ethyl-
5 689| Mrwl’f'mﬁazemﬁ ~RIPY TR R6T o??éP??SYI“C FFEh DY gstpr £sj ddellow ol
(1 40"&@@%/)' E&-MB:di BYodsaom B ; {K1+Hi e 48z d/mol.

a]pyra2|ne 7- carboxyllc aC|d tert-butyl ester
020 nmo
Ry R AL
ethyl5, 6—-dd1yhbtﬂ8l€-1r8/daéo[l1 15-4lpyrakide-7carboxylic acid tert-butyl ester (1.400 g;
3.08]’7 p%lg] IlREa@ %L%&%’é%%é@ nﬁl?H\} %r%q\(ﬁaﬂ rogv%%tgggtog?a?%pgqti_on of N-
chiSiobseiRRic (omlourg B&Ml?oﬂmblmc&i ) iBRBAYdrefis MeCN (25 ml). The resulting
solbtllcg%yy Séﬁeléqu Fﬁ'ﬁ t8 é)jlcfcd% rdéggél?érequ%Li)id.eégr}/cleLfrgﬁon to dryness
aﬁor&ecﬁi]agbeﬂ@ﬂloﬂﬁ‘fgﬁdl@f \blﬁl&b’ hia drsblet @ EADUBY ImIEin@rthis organic layer

@%?%h%sggy/waf e(égr\firtg %Jeagq%%& EL)Q nE]éba%d brlngaDgle) and was

thefﬂ e ofet ranhl Wmtmeed?W’Wbbn@ﬁdﬂﬁldd % gfr@rﬂel}sb nder dreduced
py car boxyl i c

presiie. BuigeionsPef C2BCh {BpPh{Y 5FT 152k wGgscigypnirode s

dlflh@ol\ﬁrlflﬂ(ﬂomeﬂr}ylﬁhéﬁyl) gthyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-

carboxylic acid tert-butyl ester as a yellow solid (0.711 g; 47%). LC-MS: tg = 1.10 min.;

[M+H]" = 493.93 g/mol.

1-chloro-3-ethyl-8-[2-(3,4,5-trifluoro-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester

According to the previously described general procedure (GP12B), hydrogenation (rt; 1h)
of 3-ethyl-1-iodo-8-[2-(3,4,5-trifluoro-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-
7-carboxylic acid tert-butyl ester (2.010 g; 3.755 mmol) afforded 3-ethyl-8-[2-(3,4,5-
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[MtH + = 489.94 g/nol. i-chloro-S-ethyl-
d-A.S.S-trifluoro-phenyOethyll-S.

WO ciospaer dH- i mi dazol | . Sa] pyrazi ne- 7- car boxy| PCT/ER20€17/055245
tert-butyl ester According to the previously described
general procedure (GP12B), hydrogenation (rt; 1h) of
3-ethyl-1 -iodo-8-[2-(2
3,5-trifluoro-phenyl)-ethyl]-5,6-di hydro-8/-/-im dazo[
1 ,5-a]pyrazine- 7-carboxyligsacid tert-butyl ester
(0.917 g; 1.713 mmol) afforded 3-ethyl-8-[2-(2, 3, 5-
trifluoro-phenyl)-ethyl]-5,6-di hydro-8/-/-imdazo[1l
, b-a] pyrazi ne-7-carboxylic acid tert- butyl ester
(0.570 g; 81%. LCMs: tR =0.88 mn.; [MH + = 410. 40

tnfl%r'@i%henﬁgb&g%@&h b®H-RAdAAM, SEQQ/Fézw%hﬁ@érb@i I|c acid tert-butyl
3 henyl ) -eth

rlfluoro y
estgy ?@@P@'eyﬁ[@w%&a% bGMiStna. %’Q%dﬁ({fﬁ 1= 419.46 g/mol.
tert-butyl ester (O. 570 g 1 392 mmol ), and

Sulps#quehtc @hlbﬁmatbyi EQ°ChepBanef/ 3-6hyrs-f2-(3, 13}5 taffuors-geshyl)-ethyl]-5,6-
dlhwrﬂgﬁ) mgd%zo E)?hﬂy{)a%ﬁ'f' %)8236%:%'0{ lé%rb%Pyl est%r 22 070 g; 5.056 mmol),

and puali@ivRZNECT (RO KEOH =aesd np@ﬁoﬁa@a Y1-cleisitoss- eﬂt@l &[2-(3,4,5-

triflﬁﬁ?rlﬁeph)éﬁi(}h_gﬁvﬁyﬁgl Gngﬁyg(ggsSgﬁﬁgqjaq%?&%-laW@zgl {ﬁ?,rboxyjhc acid tert-butyl

estdr A\ ®yéllowosin(1- 2P0t 8% %6) AhEME: & £t lBlrhinS[M+H]" = 444.00 g/mol.
-di hydro-dH 1 m dazol I . Sa] pyrazi ne-7- carboxyllc acid

b G arefemmevRfard belidi et ﬁ% Viro-8h-
|m|3aﬁdi[|1}d a]&yfa'&n(eﬁkbtbﬂx@héaﬁﬂtbﬂ)@utpfmy& )-ethyl]-1-iodo

Ac%ﬂr?ﬁ)g 39.%8 W%'BF%%A}%SFF egcgsde(rgl Progﬁq%”a (@ﬁ@ﬁ)(%y%g@natlon (rt;
1h3‘11) 70f318-[PABNorai4- mrld@ﬂmétr@t bfyényﬁ-e[tr%fl](ﬁrodo 3-methyl- 5 6- dlhydro -8H-

_4-nmet h
migetoy! Sl e L ORI A el 2 A LYY Bt 717 g rordes
8- [1;1 O(?3491§ﬂogltrlﬂilﬂﬂﬁ>2eﬂh@=rb@ny[)-ﬁtrwl]@ BOthiyi-5,65 dlr[7Md=$H1mHazo[1 ,5-
. ) U, e e ori natl on
ARy PRy Sasbpsle SR PIORSTIER bRy ChHEAgHY et it Ebvis: te =
0.93 nGin ¢ {Nyd)’ e-488-07-g/motlazo[ 1 , 5- a] pyr azi ne-7-car boxyl ic
aC|d tert-butyl ester (2. 920 g; 7.237 mmol ), and

Sul? e@HF%tr Iér?ngattlﬁ l(?@’c{ 2&%@? o? E{[ZE(A-quoro 4- tr%Puorome hﬂ pﬂenyl) -ethyl]-3-
metHyl+6 6ediky-dnee 8 Herydaa bl r@b]by@timy{ﬂ-cﬁb@eyﬂc fagidir @ridbutyl-ésterded.080 g;
1885 oy PhRY BT B PG Bt < o6 () Hogdes I Fros e
fluoro-A-triflf dvbrip thyl-pheh3B-ethly (] - nmeihyl 5,6-dihydro-8 H-imidazo[1,5- a]pyrazme -7-

car%g@ﬂcor@ %rtaqwcﬂsger%grwgl o%v f;olld 64%)/9 pélf%}]y L}; ﬁ%hY K 08 min.;

[M+H]" = 461 .98 g/mol.

1-chloro-8-[2-(3,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the previously described general procedure (GP12B), hydrogenation (rt; 1h)
of  8-[2-(3,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (1.440 g; 2.631 mmol) afforded 8-[2-(3,5-
difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-alpyrazine-7-
carboxylic acid tert-butyl ester (1.050 g; 95%). LC-MS: tg = 0.91 min.; [M+H]" = 422.04

g/mol.
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1, 5-a] pyrazine-7-carboxylic acid tert-butyl ester
According to the previously described genera
wee@setere (GP1l2B), hydrogenation (rt; 1h) of PCT/IB2007/055245
8-[2-(2, 5-difluoro-4-net hoxy-phenyl)-ethyl]-3-ethyl -
-1 0odo-5, 6-di hydro-8/-/-imdazo[1 , 5-
a] pyrazi ne-7-carboxylic acid tert-butyl ester (2.470
g; 4.512 mmol ) afforded 8-[2-(2, 5-
di f I uor o- 4- net hoxy- phenyl ) - egyl ] - 3- et hyl -5, 6-di hydr o-
8H i m dazo[ 1 , 5-a] pyrazine-7- carboxylic acid
tert-butyl ester ( 1.830 g; 96%. LC-Ms: tR = 0.90
mn.; [MH + = 422.05 g/ nol. Subsequent chlorination
(700C;, 3h45) of

Sulgse[qaelﬁtz cﬁlogh{]tlogo(m;/é /rBthPW' (B/5-Hiflebldyd-hmefoxy-phenyl)-ethyl]-3-
- al ro -

ethy'55 édePE&Wém*?*aé%[ﬂ @cﬁ@ﬁ?@”%&“@”ﬁ%‘ﬂc [RGidy terkRytyl ester (1.330 g;
3. 16@ n@rﬂ@l) and%@@léatmﬁ%c}) Fca(Dd:wpré‘owatzsambyﬁd?@ed NeRloA68-[2-(3,5-

hi
TP By e MR PSR D6 oS oo ey g 8P 3=
carBbkylif A7 &rlbuty- SRy 93 *&IO\X/ oiF . mw |5¢%80Ld MS: tR = 1.04 min;

tert-butyl ester as a yel | ow solid 1 .601 g; 56%
Myt rvé.56 el 04 min.; [MeH + = 456 00
g/ mol .i-chloro-S-et hyI
1-ciforbr3-éihy P8 pzaes-frifl udpb e ErguyEp Keryd)=éthyl]-5,6-dihydro-8H-imidazo[1,5-

di. hydr o dH—|w1d oll. Sa razi ne- /- carboxyllc acid
a]ptgé? %gt"ﬁfb‘@%'&ac @6”&#'9{1; %)% "the previously described
Ac@faalifaglzy tHY pre@idusie desdribdB)genbitd pageaati (GP10B), hydbyendfon (rt; 4h)

i od %th%zﬂ AP Erigd e e R e rRER YR BB ydiorf g dazol1.5-
a]p?v‘az{nelml:éi@@b@ﬂlé acidter®bptyr @tém@ -660ARIBTRYhINEI) affbrded 3-ethyl-8-[2-(4-
trlflgorép Utxg _p(lgr%l)etrathyl?B%gg hy%’ro %H—lmldazo 1|g a]%g/Ia%rng%qcarboxylic acid

tertiutfllegr eNROGY 929he DOXYSEL BY].93 Hirl- [i+p T @4@03 hrmhaml daz
o[1 , 5-a] pyrazine-7- carboxylic acid tert-butyl ester

SU&%“% Ev'ﬂﬁmogu@? %/Béﬂ foft didthu o (Wé%qm%*mxyo‘rhe”y') -ethyll-
5 63}|Iajdﬂ®LBH8m(d%z_b[ﬂ!,Ef b]uptfatziﬂietmwrb@bﬂ@_@)@dﬁdrhwwl &stér (1.200 g; 2.731
mrr?olé)p%na(eﬂuﬁfiéa/éi_gb g}rydl?(é?ééy gi\/ﬁeb%%l ?fforaﬁgqx%loro 3- e%ﬁ 8-[2-(4-
trifl poroireitieatiphanya e th (- 6JBCM1)/drtM8EHmUa&6[1/ 5-3)pyatfertdestboxylic  acid
i BT et Mo Ut 1575 5ORYSH iyt e Mtz 47397

g/madl.l , 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester
as a yellowsolid (0.381 g; 53%. LCMs: tR = 1.04

in.; I\/E&Il = 460. 2 hlor . .
t-efidfers- il i s R ety RN o ety sipad gimigerol. s
alpyraieo¥ icaiadxylic acid tert-butyl ester
According to the previously described general procedure (GP12B), hydrogenation (rt; 1h)
of 1-iodo-3-propyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (5.450 g; 9.673 mmol) afforded 3-propyl-8-[2-

(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-alpyrazine-7-carboxylic  acid
tert-butyl ester (2.940 g; 69%). LC-MS: tg = 0.96 min.; [M+H]" = 438.05 g/mol.

Subsequent chlorination (70°C; 3h30) of 3-propyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-
dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (2.940 g; 6.720 mmol),
and purification by FC (DCM / MeOH = 25 / 1) afforded 1-chloro-3-propyl-8-[2-(4-
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pyr azi ne-7-carboxylic acid tert-butyl ester According

to the previously described general procedure (GP12B),
whywsogeaati on (rt; 4h) of PCT/IB2007/055245

8- (3, 4-di net hyl - phenoxynet hyl )-3-ethyl -1

-1 0do-5, 6-di hydro-8/-/-imdazo[1 , 5-a] pyrazi ne-

7-carboxylic acid tert-butyl ester (0.919 g; 1.797

nmol ) af forded 8- (3, 4-di net hyl phenoxynet hyl ) -

3-ethyl -5, 6-di hydro-8/-/-imgazo[ 1

, 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester

(0.600 g; 87%. LC-Ms: tR=0.88 mn.; [MH + =

386. 43 g/ nol. Subsequent chlorination (700C, 5h) of

8- (3, 4-di met hyl - phenoxynet hyl ) - 3- et hyl -5, 6- di hydr o-
trifl@érohTektHyil- JethyA- 86 RIHYAZd-BR-IMidG 26 [H yrézifgi7Carboxylic acid tert-

tert- br:?t S?érgﬁs)t er}ﬁ%g. 6_03%/9' 1. 556 rr[nt?rzﬂby and Y
butyl gsteriasat YIRS (£650 Refl’ahé CrMEair= H09 miyy.; I gdd2.00 g/mol.

1- chl or o- 8- (3, 4-di net hyl - phenoxynet hyl ) -
1-chidiblayj2-@-fudto ydlifirofd méthylpHamya)-athyl]-3-propyl-5,6-dihydro-8 H-
o 5-%]1p razi ne-7-car b%ﬁl ic,acid tert-butyl ester as a
imigaz %ﬂpxwzm-?-&am g agid BEoRutYl@SiRs: "t R = 1. 02
Ac%ﬁrd/i\ing;g\ td N”ltb"ﬂ)re\t'igﬁ%ﬂ%_@?(li’r%e/géﬂﬁnail plﬁd&b@tﬁr@-(lGlP%B), hﬁ/dlrogenation (rt; 1h)

-N-N-c ro-S. S-difl uoro-phe - € - S-et - .
o % nydr G- G AR e AP B HE Y Lo oS Biydro-8H-
imiti&4o] t, Bulipyra A BlafdokylicthciERer k| RERE €3180E gf ®020 mmol) afforded 8-
[2- ?fk@%-?@f@ﬁ&rﬁ%@lgﬁe'nﬂ}-gt%?/l?-lcfpr&')y?-g,6(-c§|3ﬁ)yldzrg-)8]t4-iﬁic?a°z%h?§-
a]pSralzite(AcBb B0 adidGetibilyLester @B0yd; B4ed) iyt MS ety 7 dir.; [M+H]"
_ %g% 5,6- dihydro-8/-/-imdazo[1
‘4, =§F$p?%zine-7-carboxylic acid tert-butyl ester ( 1

.790 g; 3.244 mmol) in anhydrous THF (90 m ) was
Subsegatedctdompitios €7Ma; 31803 @f W-[2a8-fabrol MirlubsormaiyHehieyn-ethyl]-3-

ooy SO ez by e 2 ettty BeftehHib ester 2310 g
5.0 xﬁmble,hms ptllrﬁfE:Gtrin@ru BN EHTE (D @It hVedHe & 5§0101 yrhiforded |t1l=ktrﬂ?o-8-[2-(3-
W t et her , ,a WwWas \ war, m rt..
uctheBigr e ko et R SR s P o TR o eloyrazine-7-
cardokyiid ueterianityl ddySQds af ydiber 6t (1,860 gC 4A%ANLC MKt 1.10 min.;

ryne nder, reduced pressure. The crude was purified
[Mﬂ-;,] Fé%?lg%l\ﬁqmdl\/bdﬂ =15/ 1) to give the pure product

8-[2-(4-chl oro-
1-cB)drocli-éthyb8 42 {2)85\trifluetdiphényd)-ethlgi]+5, & dthydirbrgékioni8dzo[ 1,5-

m dazol 1 _.5-al.nyrazine-7-carhboxylic acid tert-butyl
i B o R PAREPRIF8BETY ' Ce50 ¢ L M Lk
Acchr@bg ito the preMotfly: desetbéd Qengrahptacedureg GPdRBpwydrogenation (rt; 1h)
0 neeu i,on of : - .

of FHTBRTNERKE 123 45l onery sty -l pHmiserglt Sealgyrazine-
7-cartmixpiipd noid 8lertbuityi ete[(L91 B-g] Py aZinnel)7 afiamibexkihgl-8-2-(2,3,5-
trifBS ool efyh% 6-SRYGD-H-tidd D1 ey ra e FBbbxylic acid tert-butyl
ester (0.570 g; 81%). LC-MS: t = 0.88 min.; [M+H]" = 410.40 g/mol.

Subsequent chlorination (70°C; 3h30) of 3-ethyl-8-[2-(2,3,5-trifluoro-phenyl)-ethyl]-5,6-
dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (0.570 g; 1.392 mmol),
and purification by FC (heptane / EA = 2 / 3) afforded 1-chloro-3-ethyl-8-[2-(2,3,5-trifluoro-
phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a
pale yellow solid (0.373 g; 60%). LC-MS: tr = 1.01 min.; [M+H]" = 444.35 g/mol.
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i n anhydrous MeCN (40 m) was added dropwi se, at rt, a
sol ution of L/-chlorosuccinimde (0.367 g; 2.700 mol ;
wa2@g/0y820h anhydrous MeCN (10 m ). The resul tiPgI/1B2007/055245
solution was then heated to 700C, under nitrogen, for
3h30. Concentration to dryness afforded a yellow oily
resi due which was dissolved in EA (80 m), and this
organi c |layer was washed with ag. sat. NaHCO3 (2 x 120
m), was then dried over anhgg MJSH, filtered, and
concentrated to dryness under reduced pressure.
Purification by FC (heptane / EA = 2 / 3) gave the
expect ed
1-chl oro-8-[2-(4-chl oro-3,5-difl uoro-phenyl)-ethyl]-3-
-cﬁld‘rbla-éuh§r-sli[ﬂysiflQoﬁf-4fmeth8iﬁaﬁ@:ﬁﬂ)-ethyl] -5,6-dihydro-8H-imidazo[1,5-
¥ra2|ne 7-carboxylic acid tert- butyl ester as a
alpyéw w@rhexylig agihtegt-butybgster . vs: tR = 1. 08 nin.

Ac&cM:hh%‘l’o theddrbvioBdy %Q@|bed'geﬁ@u‘a@bﬂrcedure (GP1ZB? h drogenatlon (rt; 1h)
chloro™-trifl uoroneth%? 5hen IJ etlg%§ -S-eth

of - aPsiutler(3Tyorpdapeihexse M nksiodot-Bibxgrer midazolt.5-

a]p@@lzmetﬁéérbww bc@&ér@but@@é‘@éﬂk@@ﬂge 7t 6 heN bAEEY 3-ethyl-8-[2-(3-

descri bed general procedure é t r eat ment
flquo-[42”n?t§oxy phenyl) ethyl]-5,6-dihydro- H—|m|dazo[1 5- a]pyrazme -7-carboxylic  acid

tertChllt@reRtef (2.024 Uﬂﬂ@ﬁEChM$tQEQﬁ%i%WEWNM#Mt34@10YbﬁﬂdI0d0
-5, 6- di hydr o- /- /-1imdazo[1l ,5-

SUBIRL S 1 LR et e ot tsr rEnethsypmenyl-othyil-
5, 6&3&@;@0 gHrlrﬁliﬁzﬁ[mﬁmﬁpyraémé -7e¢hrbodfi¢ aice ert-butyl ester (2.920 g; 7.237
- - -Cchl or o- 4-
il Bt PRI B EGn PR 1aBe HyFA 32k Ry Pcsded droblRip g-aipul-B-02-(3-
fIudroit4mn&aéﬁg[-éqe7@f)€§twt?6idm@d%=8¥6\-|ﬁr’ﬁi@éxd[i1 G- aa_,ﬁyrazm@-vtcamdxylic acid
tortgy astarias @ VelgRpoiot 185 B 8BT it MSsJma L OB AT W+ S 438.01
g/n&dnl orination (700C, 3h30) of
8-[2-(3-chloro-4-trifluoronethyl -phenyl)-ethyl]-3-
hyl - 5, G-di] 8/ -
1Rl ot et ory o haR Nk 3 Bt B Sstihyprar 8-
imidaZé]15-alpyzing¥niehiboxglid ﬁpwmfuémayl égteby FC (heptane /
oro

Aclgving o s weBbl S8Reio ReBb R PiocBaig P18 hyeropapaiop (t 1h)
of / -8-R2Hai5adthaird-4; rﬁetﬂbwpﬁwyr)%ﬂ%ﬂ]c}aéﬂhpb(ylddo S@-ditlydro-8H-imidazo[1,5-
a]pfxre@rzfogpﬁt%hoxyi ¢ Gl q?(?{?bgt?ﬂwlﬁ%%vr ?2'45@(1)9';%g%}rﬂ%ﬁ%ﬁorded 8-[2-(2,5-

dlflUeromhmgmoxﬁ—pﬁé‘nyd:)éanyj}&bmyyls6 ~ditfyhalyd- BH&n&ialzy[H ﬁa]lpyrazme 7(;
ydr o i dazol IS oY 7- [ i
caraE B il R Al (BHoE S et Bivtopn. (! € 2205
g/n®i[ 2- (4- br ono- phenyl)-ethyl] 3-ethyl -1-iodo-5, 6-di hydr
0- 8H m dazo|

Subsequent chlorination (70°C; 3h45) of 8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-
ethyl-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (2.640 g;
6.264 mmol), and purification by FC (heptane / EA = 1 / 1) afforded 1-chloro-8-[2-(2,5-
difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-
carboxylic acid tert-butyl ester as a yellow solid (1.601 g; 56%). LC-MS: tg = 1.04 min;
[M+H]" = 456.00 g/mol.
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1 ,5-a] pyrazine-7-carboxylic acid tert-butyl ester
(2.200 g; 3.927 mmol ) in anhydrous THF (90 nml) was

W0 e@anestodr opwi se with a sol ution of 1M et hyl nBCHEBR0UMAS5245
bromde in THF (10.25 m; 10.25 mmol; 2.6 eq.) until
conpl ete renoval of the iodine substituent. The
m xture was then quenched with water (5 m), diluted
with ether (100 m), and was allowed to warmup to rt.
Thi s solution was washed witggbrine (2 x 150 m),
dried over anh. MgSO, filtered, and concentrated to
dryness under reduced pressure. The crude was purified
by FC (DCM/ MeOH = 15 / 1) to give the pure product
8- [ 2- (4-bronophenyl ) -

1 c‘h‘d‘rbl-ﬂ et%yEBMJtnf'ﬁJcﬁ'ome'HYﬁfﬁPmabxﬁmbfﬁm9-[d1hydro 8H-imidazo[1,5-

razi ne-7- carbox%I C aC|d tert-butyl ester as a

alw@4'w¥zﬁarquvi'cww tert-dutyf estet vs. tR = 0.93 nin.

Acddiihty to ﬁe‘kﬁ@w@&l;@éé&hbe&@er@erﬁﬂ @fbélio%r@(GWB?SdeS@enatlon (rt; 14h)
cyani de iO 482 um hydr ox

-y
of (0. 2073¢" hywﬂdp-%rryﬂuoraa]qtfa)érpn%qw@&yaéeﬁ ?@xdrﬁgSH-'m'dazoﬂ 5
a]p9raé% e boxyliaRdidt t@rtnhumsésﬂalaqg BBO e 1(B142héhol): affbrb 3-ethyl-8-(4-

t”ﬂBO’PQ‘eEW' BPWVWE@\Mf)%GUt@'lpmfp]&'é'”é?%ﬂ“ B aloveranrafadaryic  acid

tertdfA@ ester 5(56@4 Y732y, NE-MS CRENGY nirt; [MHHY" £ 804 20 dinyd.
ester ( 180 g; 2.717 mmol) in anhydrous DMF (12 m).

The resul tin al el | n s stjrr
SulSEeG ARBHSIch GE Anorors H B AT O RoE R ga gy methy1)-5.6-
d|h9&?@$ﬁﬁﬂﬂ@@ko[ﬁﬂ@]ﬁy@ﬁn§?&§%@{hc%ﬁj @HQ?%&ESME{WGGW hesb1 mmol),
and §UMTgHorg B (Do MeSH) £ B0 oy eh)’ BiHdeRy Geior-3-ethyl--4-
trlflfjbﬂoh%ﬂ@ﬂipgﬁﬂﬁ%/m@fﬂﬁ]@fﬂﬁ dh?dggtm-l-mﬁWMS5@4‘;@@2l7@?—@§|¢>@xylic acid
torbhyty) a1t ats%{/g Hosq a%g& (’goéé%'r\lﬂluél\%e%_L 204 min) [M+H]" = 460.23

g/nfbl[ 2- (4- cyanophenyl ) -
ethyl]-3-ethyl -5, 6-di hydro-8/-/-im dazo[1

- PR U -Banagy sy P e 6 Rbiote, s nifadel 3

O ey e Doyl Lt T 3ot | -5 6 d hyds

oA LSRR B)F ARFIbe HERPiRlRTAeP AR AR £l LB hatoR (; 4n

of es{(gn- (ﬂrﬁet'ﬁgﬁbl@,noiyrﬁétﬁymﬁmltr)yl HHO(.aﬂﬁ,ﬁdf hyai?o -BEGNiIda26[118-3]pyrazine-
SO Lon o

d
7-cpRefico R ERIRE st (.81 o5 o Mo . et B-{3yt-dimethy-
ph@wyrdemymlkémaaidmydro 8Fhemd@sjp1 54aﬂrg/raznie=mcamoms &die nert-butyl

esttere(%ofﬁg)r%gg%gﬁf%% er H%Igf r. Og:ﬁQWL 6%2‘}3 &o entration

di ssolved in EA (80 m), and this organic Iayer was
Sulvmheni childrimatian (79aC:. 5H\)I@H€QB 4((ﬂm1§thjzl9;ﬁhamb)<ym@m$|) -Bledhnyl-5,6-dihydro-

8H- '8,9%%?1[? ]Bga%lne%céo% Kﬁﬁ’&@ ebdwéee ter (6'6'0}5 g; 1.556 mmol), and

purification by FC (heptane / EA = 2/ 3) afforded 1-chloro-8-(3,4-dimethyl-phenoxymethyl)-
3-ethyl-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a pale
yellow solid (0.328 g; 50%). LC-MS: tr = 1.02 min.; [M+H]" = 420.38 g/mol.
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pressure. Purification by FC (heptane / EA =2/ 3)
gave the expected 1-chloro-8-[2-(4-

W@ yaRo7g2benyl ) - et hyl ] - 3- et hyl -5, 6- di hydr o- 8/ - / PCPARPAGIH[55245
1 ,5-a]pyrazine-7-carboxylic acid tertbutyl ester as a
yellow solid (0.417 g; 55%. LGMS: tR=1.00 mn.;

[ MtH] + = 414. 94 g/ nol .
3-isopropyl -8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6
- di hydro-8Hi m dazo[ 1, 5- a] pypazi ne-7-carboxylic acid
tert-butyl ester A cooled (-780C) solution of
1-iodo-3-isopropyl-8-[2-(4-trifluoronethyl-phenyl)-eth
yl]-5,6- dihydro-8/-/-imdazo[1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester (379

1 cﬁ!broQ& R{3-dH1Sro)-3, 5 /ifidhsHunyl) hy1{-6-ethy1-8/6-gliHydeaised

dropwise with a_1.6N butylllthlumsolutlonln hexanes

|m|6iaio[1(ﬁsa]ﬁyrazlnesé-gamﬂaqyyc agidterthutyt q:q{@r [thigq geperahprocedure for

chl%didhfub@Bﬁ’tHe&fnﬁaaidl@ﬁngt(GPW@)] under nltrogen for 15
was t hen added and the reactio

A ?ﬁ%rk]%f(é’?ov@s @Pi'%@%ﬂ &l8-(agrlorenp 5r<8f'40(r° PRy 8yl %.emy' 1-iodo-5,6-

dih @HolEH! @rﬂdé{ﬁ)ﬁ Qiahwﬁméwcsrb@m@rac(o?@rttrﬂu}yl ebiée(omaw 8.244 mmol)
ered

er anh
in %WS@W(SrHT'Fe&gQ G‘IHY"?ﬁé@@te@nW@PWF@d’ﬂgba SﬁF’é'ggtﬂféM ethylmagnesium
brofidé fin CI‘CHF' @1y, @ymFQ4(@GMn6I M?Qéq:) gitil/ cohpl@avemaiel Bk iodine

pr.oduct i soprop
sufditenyghe FXHU Wi‘ﬂﬂé‘ﬁ? M)Je'éq(fﬁg Withevagerd(1R gl Sllged mith gthes 4100 mi),

an@{lvés FFO\ﬁéoOwlf\ﬁ%rhﬂ@p o @a‘rm@whm&n &4 dabidd ot Mrllgnee@tﬁ%(ﬁﬁ]l) dried
ye OW SOl |

ove[rmqtn MgS glltg@dg /aﬁlg| conper&tfﬁt%q, do gll\'/ysr@éﬁr%HW reduced préessure. The
crude WastprrlflédIJ 8y ‘FQ‘B(UUI\VI /N&)ﬂ*’"h@ﬁ ytol give th@ﬁﬂﬂré"b#ﬂfd@ctfb -f2-(4-chloro-

Zi ne- arboxylic acid tert-

3 5&@@%&6@)&%3{]{? -§HhY6P: 6Ld/'hyé’ﬁq> Bradifegridi nelRgagiag: 733/%5%/“0 acid
terpmﬁﬂ?esf@ms)a y&lowNd Ml a6 839yl DCWES tedEgb this OfNHHIOR 426.01

gmﬁ)'l sopropyl -8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6
-di hydro-8/-/- imdazo[1l ,5-a] pyrazine-7-carboxylic
To aoyedow @ibbndguhddusasslution (2 SQZ-I(V!}chI6r052,3-diﬂm|'c)—phenyI)-ethyl]-3-ethyl-5,6-

i nc rafo the result]j luti S
NG Go2RD] & A FA T oSr PR i BrPL P 2515 &l 2.700 mmo
in @Mydmd MéI)N‘Qm mﬂ)QN%st addiééﬂ drﬁbﬁﬂlswhétm,mmtml &l N-cRlBEbsuccinimide
e \at er : organi ¢ | ayer was
o-3r e sllimabnt S orhvaitur dlac Va5 e a6 saltBEn was then
hedley RE3G° Q.;mﬂeﬂpmiecdg@ecﬂormrs@s Gbﬁcerﬂlagd)rf td)@’g/h@ﬁ, &rorded a yellow oily
eparative a roduct 1-

roskh By 2y 50 (ol e i BT i \pnetAhpd aith 2a. sat.
NaMbb35(26< dt iy, ow s ihfeni méﬂaéﬁérlanrﬁ -MgS0,, filtered, and concentrated to
dryg)é%y elsrgr%pac?@fr?rbe%é %%llpcaﬁen %ﬁt FBthXptfeSt § aS a ! 3) gave the
exgedtdd] + = 47Zhioto-g/[PW4-chloro-3,5-difluoro-phenyl)-ethyl]-3- ethyl-5,6-d|hydro-8H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow solid (0.724 g; 58%).
LC-MS: tg = 1.08 min.; [M+H]" = 461.94 g/mol.

1-chloro-8-[2-(3-chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]lpyrazine-7-carboxylic acid tert-butyl ester

According to the previously described general procedure (GP12C), treatment of 8-[2-(3-
chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-1-iodo-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (2.070 g; 3.546 mmol) with 1M
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S-chl oro-i-i odo-
d-~AN-trifluoronethyl -phenyl J-ethyll-S.

w@r@BhysteD- dH- i m dazol | . Sa] pyrazi ne- 7- car boxyPC IR0 755245
tert-butyl ester To a solution of
1-i0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6-dihy
dro-8H i m dazo[ 1l ,5- a]pyrazine-7-carboxylic acid
tert-butyl ester ( 1.000 g; 1.918 mmol) in chloroform
(30 m) was added L/-chl orospggci ni mde (307 ng; 2.298
mmol; 1.2 eq.), and the resulting m xture was heated
toreflux (70 © for 2h30. Additional
L/ -chl orosucci ni m de (120 ng; 0.898 mmol; 0.46 eq.)
was then added and the resulting m xture was

eth?%ghbgﬂﬁh' Mémio%f .hqud(ﬂ% niihf@e rﬂ?(fji@l ”?ﬁ ) ﬂorﬂbd%é:j ~chloro-4-
W

tﬂﬂaﬂr&m%ryheaewlkqﬁhsﬂw ﬁ%‘yt@é dﬂmﬁdro %Hémtﬂaég[ﬁn%al%@é'f‘e' aarboxylic

ac@"térﬁ-ﬁut?l\/@ﬂeﬂ'f(ﬁmgg uesWsf @bale Vellblv&iledc-M®d; = 0.95 min.; [M+H]" =
concentrated to dryness under reduced pressure.

45688 prddat i on by FC (heptane / EA =1/ 1) afforded the
expect ed product

SuBseglabmt ¢hidrinatige-(B0°1C2-3hd0} bf Bl[203-enBidykrifpbemethyl-phbiy fethyl]-3-

ety P Y AT Rezol] SO FENaZ sarhuvic B Tk oger o1.170 o
2.5%8 Inriay), s;aablpdnﬁdb%n BY FCAR&ptand OENE: 1 t R aFfotdeli3-BhIBro-8-[2-(3-chloro-
4-t%{m+p;'\_g£qtﬁ¥lfg%gpé?T@t?\&@-slegwlé-§%_-é{|bgc{}h%5—?i@azo[1 ,5-a]pyrazine-7-carboxylic
acid Edrhlyatyioestdt-dsnd @z@ldil.(S8B4 I@}/Bﬂ%?].FL@-IWISCﬂJ*)q)Nthiﬁ.; aa+d]" = 491.95
tert-butyl ester According to the general procedure
9/"((%312), chlorination of 3-chloro-1-iodo-8-[2-(4-
trifluoronethyl-phenyl)-ethyl]-5,6-dihydro-8/-/-im daz
1-chloro-SB2aURyyansgtenyh aanyip 3 ethyl-56-dthyides Bbrimidazsg 1 Sra] pyrazine-

22 i 0,939 ), and purification by FC (heptane /
7 é&"l—"yﬁglacﬁte&é%mﬁ%t ®expect ed product
A dacked i(@bf@))r QOIBHcEnZo( %-[QF(MHr(NﬁdS-@ﬁEWh)yéth}dhE-@Wy) 4$ddby$,B-d51ydro-8H-
azi ne

. _.6-di -8/ - d 4 D- ' .
el Sarrasing T-oabpiicagcy JaRbBY Fe 14266 ag Yadhymmon in
anHA.yIGLchZEZ THR (901mi3was ItreatebMiﬁdeise wilid .22 2olgtiarobf DM ethylmagnesium
kox . .
broé"-"f%-”{g?‘f- o AV 1RRAYTS: & Ghpry-untibeapplele FEpRsY I dhe iodine
subtitliehy G“hefﬁkfu'rerr@vdiﬂm[nlq@ncwdwmrawbm(ﬁ atiadinoxy wite edeir @00 ml),
rt-put ter S
andsfin oS Rartyn (G Rttt Sufinivgs waghasyith bring (3 5150 . ored
overhyrdy. g\%l@t&@j -filtetedia zmd lconbentedtey taziryress - wﬂebm«%}dced messlire. The
tert-bu ster n_an
cruiEetgs e §Y REacod s b2 s B0 B dip ehr SRRl 2 e-bromo-
phérythediey| S 6thypes,6-QiRAdAh-8Mm)dazd] 1 Bla]pyrazine-7-carboxylic acid tert-butyl
ester as a yellow oil (1.570 g; 92%). LC-MS: tz = 0.93 min.; [M+H]" = 435.98 g/mol.

To a mixture of potassium cyanide (0.482 g; 4.075 mmol), calcium hydroxide (0.207 g;
2.717 mmol), palladium diacetate (91 mg; 0.407 mmol), and triphenylphosphine (0.213 g;
0.815 mmol) was added a solution of 8-[2-(4-bromo-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (1.180 g; 2.717 mmol) in
anhydrous DMF (12 ml). The resulting pale yellow suspension was stirred at 120°C, under
nitrogen, for 1h45. Ether (100 ml) was then added, and this solution was successively
washed with aq. sat. NaHCO3; (100 ml), and with brine (100 ml). The organic layer was

dried over anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure.
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phenanthroline ( 1 16.7 ng; 0.589 mmol ), and cesium

carbonate ( 1.535 g; 4.71 1 mmol ). The resulting brown
waumpermeion was seal ed and put in the m cr owavRCDIBA07/055245

(150 W 1500C; 13 bars; 1h30). The resulting brown

suspensi on was concentrated to dryness under reduced

pressure and the crude was purified by FC (EA /

heptane: 2/3 to 3/2]. The expected product

8-[ 2- (3, 4-di net hyl - phenyl) - byl ] - 3- et hyl - 1- net hoxy- 5,

6-di hydro-8/-/- imdazo[1l ,5-a] pyrazi ne-7-carboxylic

acid tert-butyl ester was obtained as a yell ow oil

(260.6 ng; 21%. LCGMS: tR=0.912 mn.; [MH+ =

414.35 g/ nol .
Pudiida8OPbP PE(DEMEMBOKY 281 b Raffdtddd ihe|pues @Rl BYpeiiRNS2-t4-cyano-

ethyl]-5 6-d|h¥d[o-8H|nLdazo[ , , ,
phfiﬂyt):eéﬁ)ﬂﬁ'ﬁti‘b/h%- PiySryeRynidezeld idaalpypeingfrGarbylier agid  tert-butyl
estEPhd/h h@dWOSolid (0.700 g; 68%). LC-MS: tz = 0.87 min.; [M+H]" = 381.07 g/mol.

1-iodo- 3-isopropyl-8-[2-(4-trifluoronethyl-phenyl)-eth

yl]-5, 6-di hydr.o- 8H. nj dazo[ 1 . .
oY sb oy BYMER el 7. Bt Db O eV bl BN & byo-§isdazolt.5-
a]p?@a;zin@rﬂ@ﬁbdl%tw& _)aciE meraabwdéﬁ?ﬁp!v?@g; G%émmmw%moém@amd MeCN (20

successi v with co r i odj de Ny, nmol ) ,
ml)l","i%@%f?éin(gﬂg‘ﬁ'ﬁﬁ’l ik a?%‘!té’”rﬁj ﬁehle@gwﬁu@?uqe @r%%coésh-% mmol; 1
eq.§ @t bamateus( MBBNB(5MBI). Fhé26sumingl Jolutibhewse fiént haa@eddEOMPC, under
i3S T YDOBECoR BAPLS IDRFSE HromPE N Aat el g dissolved i
EANBY halx ydnat thiznorg@sic n@?ea{ang4Md afei 4. aal NéI-iI(IKBel?» §2Nk 100 ml), was

artin resultin

t he, same anpunt _aof material . Th
thefidisd Eb A <SS Ons T a8t (DAL FRIESEO8 JO Anjires ander reduced
pred8der Puefbages bp s sieptarRNAEARe 201 3)dgaveatde RixpeEte @ d -dWoro-8-[2-(4-
cy%gfﬁ%bﬁ%b%su-g?%&lﬁggmgé(ﬁ%%ﬁr?ldgzro?‘ﬂg-%ﬁpyrazine-7-carboxylic acid tert-
butl/I dstdrigraoyarbisotid (tedyA §;-5504)y L E-M6:6x ei1hootimr; §h+H] T 130884 g/mol.
o[1 ,5-a] pyrazine-7-carboxylic acid tertbutyl ester

SR R AN R
a]plyeddivet icasth o aflic\acid GirivButyl eéster coupl i ng reacti ons
3- et -8z 2-(4-trifluorgnethyl - nyl )-et hyl]-1-vinyl

A dogies iyt S0 Al dad Py BI S khuSomE R eny-6.6-
dihgdrod H-riitl adofit, §1a]ged Arie-Acaibogiiic] acidytettt boty| et M9e0y:s0.673 mmol)
. solutio f . . - o
in agyliouP T (6 q0) wap septadronises e HY bHyyry solution in hexanes
(1.@3 Iy }1:6806maiohy The-r8éulfing mixtazoas additionally stirred at —78°C, under

., b-a] zine- 7-carboxylic, acid,tert-butyl ester
g G T Wi Bl s iR gl bR e et Miuie wes allowed
to waeaupdo studbessswigys@btiont wad thuted with ether (30 ml), the organic layer
was dried over anh. MgSQy,, filtered, and concentrated to dryness under reduced pressure.
Purification by FC (DCM / MeOH = 25 / 1) gave the pure product 3-isopropyl-8-[2-(4-
trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-
butyl ester as a yellow solid (229 mg; 78%). LC-MS: tr = 0.92 min.; [M+H]" = 438.43 g/mol.

1-chloro-3-isopropyl-8-{2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester

To a solution of N-chlorosuccinimide (87.3 mg; 0.628 mmol) in chloroform (1 ml) was
added a solution of 3-isopropyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-

imidazo[1,5-alpyrazine-7-carboxylic acid tert-butyl ester (229 mg; 0.523 mmol) in
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tris(di benzyli deneacetone)di pal | adi um(0) (33 ng; 0.036
mmol ), triphenyl phosphine (37 ng; 0.141 mmol), and

WO 20valor829mi th tributyl (vinyl)tin (0.66 m; 2.2B6I/IB2007055245
The resulting m xture was heated to 900C, under
nitrogen, for 2Ch. The reaction m xture was cooled to
rt, EA (75 m) was added, and the resulting solution
was washed with water (2 x 50 nml). The resulting
yel l ow organic |ayer was driqgg over anh. MSO ,
filtered, and concentrated to dryness under reduced
pressure to give an orange oil ( 1 .230 g).
Purification by FC (DCM/ MeOH = 40 / 1) gave the pure
pr oduct

chlgmﬁirﬁb’ddz rﬁ’r)[a?rd( l‘ﬁetré*sulhr'}{j)éél[]ﬁirhwbs pleaty! th-7r Byt SA30/i THE reaction
- di

m'X“ETeé(Pﬁy%”QE’PH & ?OQ! é? HoSi'th‘?%Wﬁfé PEM €0l @ng | wasbedwith aaler (3 x 10

mI)yqfhé%\S“goéP\'ld Ia§/§r8\ﬁa§'fﬂme(7 69%8r- ankCMS0,t fltere®- Sh dBnBentrdtddkd dryness
+ =

undgr ygpgad. 8”%2‘”?4 Furifiqatign r SeRROP2He MALC 88¥R e putg Ripduct 1-
chlbroD3- @ogﬂobym Ezﬁatﬂnﬂwar@\aam&ﬂpr%ny%mwm BBy droEH- Imayid[%-

acid tert- ester Aslightly yello onogeneg
a]pg@zlﬁ]pﬂoq;@rg@xyhc acid tert-butyl ester as a yéellow SO|Id (97 mg; 39 A>) LC-MS: tg =

1.03hiRd M- B Tet4TPl 518008t (4-tri f | uor onet hyl - phenyl ) -
ethyl[-5,6-di hydro-8/-/-imdazo[1

-<higgg iods HBoATRIpraT Mg Rra e S ey REkmtidazolt.s-
a]p%yf&ﬁ@ﬁ k;:&mqmalav;&l tér?buﬂyt ggvét h
s B e DRSS o O Vo Pzt 5
a]pﬁltalzlﬁhblﬁgrér’:bb)@ll& fabf@lutbl?tlt(u_WI rRte) t(1 006 rg];11 @d% r;ﬁ*mogan g%roform (30 ml)
resuj ti tur s heat 0 . under |
waBgns N oSSm0 e 2R TG b aand A0 fuligo mixture
was thealte (oZElQIum (YOV@SfoaCZﬂBd Adaitoidl eNJcRBIsULE GinBidd Y1200Fng; 0.898
sh wat er (2 125 The resuI.ng
mmﬁ| 8e)g‘%{?~ﬁ @e Irgaulgr‘u\iml X W% g@ﬁl:uo ally refluxed for
2h30. Itr%r fuécn@ndwctorecwag fa’ﬂbﬁ‘/dd tte dﬂbyttﬁﬁiﬁ dblﬂltéﬂfwﬂﬁd)lﬂlm%o ml), and

Wa%)r ess%hr E{é’t Y VB ?ngﬁgg\g e|a¥ql{é/i/?ﬁ] %é%hﬁg%es%m sulfate, filtered,
ancﬁcmfehyéte&cﬁ aryhésst mnd‘ek twuﬁwblfé)ébur@hlelmﬂc)ah@i by F € (Heptanyy/ EA = 1

1 1) gt o SRRt prgeu ey triaderd Boidrigfucsamethyihogyl-ethyl-
5 6y<ﬁl|1}}db(vv85iq}nl|dézéﬁ D3Py @iziné BarbdipidBiidt Bri-bubyl 88teial. a yellow solid

MEH, _+ = 436,48 d/ D. 4 Trifluo thylatlon

(47%-@’#3?%)1%'3&"#%680@?|ﬁ‘y|[MgHﬁ %éfj‘) %‘?gm%or onet hyl - phen

yl)-ethyl]-5, 6-di hydro-8H m dazo|
1,31diOhla} @B 244 10éfl Jor@&fehl@ydbﬁhe@lylf)@thiyl] 8/6tdiyid -8 Msmiktazé[1,5-

sli ht:7y el | s ,sol ution of
A1y ot S| £ Bbr ot hyl - pheny ) -
According to the general procedure (GP12), chlorination of 3-chloro-1-iodo-8-[2-(4-
trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-
butyl ester (522 mg; 0.939 mmol) and purification by FC (heptane / EA = 1/ 1) gave the
expected product 1,3-dichloro-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow oil (185.7 mg; 43%).
LC-MS: tg = 1.13 min.; [M+H]" = 464.22 g/mol.
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ethyl]-5, 6-di hydro-8/-/-im dazo[1

, 5-a] pyrazi ne-7-carboxylic acid tert-butyl ester (500
worgQos078220 mmol ) in anhydrous DMF (25 m) was PCEER2007/055245

successively at rt with copper(l) iodide (866.6 ny;

4.551 mol ), hexanet hyl phosphoranmde ( 1.58 m; 9.101

mmol ), and finally with nethyl

2,2-difluoro-2-(fluorosul fonyl) acetate (0.75 m ;

5.916 mmol ). The resulting bghge heterogeneous m xture

was heated to 800C, under nitrogen, for 6h30. The

reaction m xture was cooled to rt, water (100 m), and

ether (150 m) were then added. The organic | ayer was

additionally washed with water (3 x 75 m ), dried over
D;_anhA||M;§Qt.onf| |tered, and concentrated to dryness

nder reduced pressure to give a yellow oil é 38.ny) .

81 frdimgthylphegylFethylcethy %E@Fthomﬁﬁ -dinygea,8Himidasel b5-

a]p@?‘%‘}@? -AriSdAik-atid feri-bugT esBF hyl 8 [2-(4-
rifluoraonethyl-phen -di hydro

A idlons O P A HROTO e RN et - Bhprani g rordh madazol 5

alp ra)tmblﬁ&\érgdé 2vné a6id t@rt HUtyI @s?&@ 1 5b@d\/5 94ttﬁhmo|;m059wwn>us MeOH (30
+ =

mi)3 "‘@tsh)meatf*‘df éP?ﬁﬂSS'ge'E/ZW(tﬁ F?F?H’elr(l)or'% h(35f5 ﬁWenQ/lz?“ ef'mﬂ') 1,10-
phdmantiolfhen1d6 9- Bt D¥BdaA@bA, and @éwma@drmde ¢apBOY¥Y LI 1 mmol).
acid tert-butyl ester A cooled (-30 QC) solution of

They resuling. BrowggdHspepsion Avasy ?ﬁa'%@aﬁe&%ym I dpigiopase yep (150 Wi
15 C8-13dbaednas®/ -Thel r@bmng)[blow@saépraﬁrs@al WS Eoﬁ@rm@t@al {oCdryness

acid tert-butyl ester
unggy ﬁmdé’r%ﬁ#y@( 1 WP)C“W&SW%% %‘éﬂf@a béfr':c?p(/ﬁ%éh%ﬁ’t’tarhe 148 to 3/2]. The
ex@tcté\dl MRgHR It UNg-pr-d-dendthyi- -BHEn)(I)‘letﬂyI?TBﬂetrﬁ/l 9-rh&RbRy-5,8:hydro-8H-

resul ting suspensjon to war

'm'@'%zq[} Sielpviay i ramordle 850, teHPUb estascvas qi3inet @sop vellow ol
(26@rﬁmmgfm/§ ). DERVIS 2 Q 0191 méD; [&Brlrgmhz) .38Qfn@nhydrous THF

) was added dropw se, the resulting m xture

3|%“§§°|t°2' Prgnef prste-HH o Ralshemyledmcs bihydifbHe

|mwaf@[1té:@]pyﬁd:mbemamxyhaddmﬂtmwéﬁtsr m Xture was

A Sl " 4o R A B R A RS A alE R ginyoro-ar

imida20E5-SpyRdttric-T-ediborgicp eris usreb(lyr | dstor @180 H§0 016 mmol) in
anrg/gigc@fs't &lgb;g)—ﬁf%kr’ﬁg} gvga((:t(%téd NERLANC Y Wit coprekiiadide) (5 mg: 0.026
mnabol g t1md- pHerfaﬁﬂfrTMlne8(1D5- (n@ orossl mafoo)nahbwesmjheeydbbnabwes.s mg;
0 b PSRRI B Shodoady BPYEB8 1R ML ave oven
(3578%9100°C; 6 bars; 1h). Thls microwave-assisted methoxylation was repeated two
additional times with the same amount of starting material. The resulting mixed brown
suspension was concentrated to dryness under reduced pressure and the crude was
purified by preparative HPLC. The expected product 3-isopropyl-1-methoxy-8-[2-(4-
trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-alpyrazine-7-carboxylic acid tert-
butyl ester was obtained as a yellow oil (107.5 mg; 29%). LC-MS: tz = 0.94 min.; [M+H]" =

468.55 g/mol.
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LCMs: tR=1.01 nmin.; [MH + = 452.12 g/nol.D. 6
I ntroducti on of cyano substituent i-cyano-S-ethyl-
wa@2608/0t1820f | uor onet hyl - phenyl J-et hyl | - S. PCT/IB2007/055245
Q di hydro-dH i m dazol |. Sa] pyrazi ne-7-carboxylic acid
tert-butyl ester To a solution of
3-ethyl-1-fornyl-8-[2-(4-trifluoronethyl-phenyl)-ethyl
]-5, 6-di hydro-8/-/- imdazo[1l
, 5-a] pyrazi ne-7-carboxylic agigd tert-butyl ester
(6.000 g; 13.289 mmol ) in pyridine (100 mM) was added
hydr oxyl am ne hydrochloride ( 1.015 g; 14.618 mmol).
The resulting m xture was first stirred at rt (4h),
and was then heated to 600C for 1h before acetic

Diﬁnhbéﬁv&&a@loﬂi VIzQSfﬂIe c&sQﬁﬂ:fpiﬁﬂB'reaétlo"_hseq ) was added
his tenperature. Aft urther heatjng at 600C (30

3- eﬁ"i'Sﬂ 8)'[2 (f‘ﬂﬂf'F%‘éi’d??tBM' R srvbrethyls -¥ing . frdifetio3-imjdaxzol1,5-
a]pfy%zui@'?'-caﬁb&@ﬁ@"ééldi@i biitghestbr aceti c anhydrl de (0.3

n : ) was perfornmed_at 60C
A ?"@EW tyP'r‘fd" HPQPQ?%GQH&SS%@PW %&thiﬂé‘%qorf? ?d( tf'f'lg%’@eﬁh&phe”y')

ethgcﬁlb 6-di h;ajrb%mhﬁdarzg[w@b]p«ywzﬁ@m&araaxwi@%ct&%rﬁt-tauti/lOeyw (629.7 mg;
cool to rt before water_ was added. Extractions with

T1EEMMORls hitn @Y ERUB.q PMIN oMl apsndreaied riucepsgiiglye at rt with

tnsthle)éﬂéaMé?&béﬂ@d%(ﬁP@@ md; |d @S@MH@D; tn@ﬁé‘nylphosphlne (37 mg;
concentratio under

0.141 anadanfjﬁ@a@f WHI'?—} trﬁ}ug@(u@yl)t(ry@ EfGowI & 2;56p n‘@t) '(Ijljle resulting mixture

wa&HehtblH €R00°@) uBdedfirddef, for D@ﬁt'ﬂﬂa@reacﬂ%n/ mikiur@ 48 cbHed to rt, EA (75
expected pure product 1l-cyano-3-e

m')S’VE[%ad(dﬁdt 'T‘riq‘tl“ﬁé‘?%‘r'?ﬁ‘@fﬁ?l‘“"'ﬁﬂé‘ﬁ?l"‘jasg%wtﬂ‘ wates (gxp0dply-Tgye-resulting

yellow BigeAizabyer, as lifyd @Zérn@nh7 M@sdopwmbte@ and ctoh@édtralﬁw ¥ dryness
ester as a yellow oil (5 49 . LCM tR 09
undﬁrﬁeducteg/}ppﬁs_guue ta plyemn ﬁ'pﬂgﬁ 0|I (q 230 ). Purification by FC (DCM / MeOH =

40 J/ ¢y€gra0e 3het btk - ﬁmg&:t( gﬁiﬂyueqp(étrmobr‘fohiwwﬁﬁémLetﬁﬁ]ewmyl -5,6-
I o- i m d

d'hi 8- 8&'{ %W%’%ﬂthé YR B0 LFRIPOXUE] %“ﬂ &0k Geteregt g yallow oil (384

mgﬂ”@%ﬁd.d—l\/l@gﬂ;) ©.9B Wih onm«qﬂ] = 450.22 g/mol.
3- et [2-(3-fluoro-4-trifluoronethyl -phenyl)-ethyl

3-4é§%x#€-3??-s4zvﬁ®o?or5§ﬁw$gﬁr-m@) SPEa-Becghyaroipicpzolt.s-
a]py%?n@-? cbrlﬁ&@nmidtembmyhyaéeus THF (50 M) was
5& W se Wt

O Ce e P U CREP G it 1 usrorelfyt-phenyl)
ethplmstdndhyc&msmaﬁba&bm,ﬁaﬁyramdew-cmbbmgemd ftert- batyme@ter (1 500 g;
22 R e PR LR B R M L RSB i
tris(Hital RN e S dtdrid)dipalRidiun{ B3 8@ang;0d0 muel), friphelbhosphine (91 mg;
0.350 mmol), and finally with tributyl(vinyl)tin (1.63 ml; 5.604 mmol). The resulting mixture
was heated to 90°C, under nitrogen, for 20h. The reaction mixture was cooled to rt, EA
(200 ml) was added, and the resulting solution was washed with water (2 x 125 ml). The
resulting yellow organic layer was dried over anh. MgSOQO,, filtered, and concentrated to
dryness under reduced pressure to give an orange oil. Purification by FC (DCM / MeOH =
40 / 1) gave the pure product 3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-1-vinyl-5,6-
dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a yellow solid
(0.936 g; 77%). LC-MS: tg = 0.88 min.; [M+H]" = 436.48 g/mol.
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mn. before agq. sat. NH4Cl (2 m) was added. The
resulting mxture was allowed to warnup to rt, and
woi0e07§2%0 m ), followed by ether (50 m) wer eP@HTtE2A07/055245
The organic |layer was dried over anh. MgSO4, filtered,
and concentrated to dryness under reduced pressure.
Purification by FC (DCM/ MeOH, 25 / 1) afforded
1-cyano- 3-et hyl - 8-[ 2-(3-fl uoro- 4-
trifluoromethyl-phenyl)-ethylk-5, 6-di hydro-8/-/-imdaz
o[1 ,5-a] pyrazine-7-carboxylic acid tertbutyl ester as
a pale yellowsolid (0.233 g; 27%. LCMs: tR = 1.12
mn.; [MH + = 467.23 g/nol. i-cyano-
d-"S-fluoro”-trifluoronethyl -phenyl J-ethyll-S-nethyl -

D.&S. Tﬁﬂbyﬂjn%-tﬁyhubm dazo[ 1, 5- a] pyraZ| ne 7- car boxyl | c
acid tert ster Acoo sol uti on

3-efhyld- '(@'“Pr%Peg‘yhBt[ﬁ(HrJ&M Frﬁteﬁhylf' %@MQT"‘}“!@I ﬁ&r‘j'hkidmo%

imiddzé@ {9y pyrazirfe- ﬂcﬁb&fx@tlgbci’d’t’emﬁiﬁipés]ter
A s’(li@hﬁ yrazi ne-7-car ox¥l ic acid tert-but

gelpw hopgensays) sqlionnplydellys 1-ia4e-¢ ﬁ?o("ntr 'U%@ethy' phenyl)-
etht/n] samﬁydimwrﬁ@azwnt R alby Rine=Bedrboxylic h&?kﬁﬁ@@-bﬁ@/l &Bter (500 mg;

)h sulting reaction m xture
0. 9ﬂ9mrﬂ%|? N3N W@HS QNF #8anl) M’ﬁaéfﬁatr‘?ﬁtﬁue‘@%ﬁ'veb’@rt "tl"éthrﬁofl?per(') iodide
(866rednr@ &Qﬂﬂﬂltﬂn%l)ofheﬁaaﬁéthylghéb%ﬂeﬁa%a@wbs t‘rmalgl e &1910278nd finally

t hen

W't@rr&‘i}W's%Z détlﬁorqf? ﬁf&%?SU'ﬂ?@@ wa%ta@om Tﬁwﬂéd‘r’fg&@ pEohi fhe resulting
be@@fh@feeog@%eowtmxtms KehtéH fo BT, aﬁ@&%m@eﬁ fcﬁ‘?dhbbl ¥ reaction

m xture was all owed to
mixiyre WasHioolsfda Myyrakar hEF0 '(”Qoa’%{)?th%@éoé%\élere “T*ﬁ'éa%?"ifar'{ g organic

layb2y &S ati@oriy @AsEwitRMater MIRP5, mi), dric@r&@r addigSo,, filtered, and
concentrated to dryness under reduced pressure,

Corlﬁﬁf‘ir?tﬁéé‘? Wﬁ%@z“ﬁi@r(‘tﬁwi‘ PfEsele tg@ive ellop Qif- Gad m9). Purification

by J:@mm BMedH 3- zfd !um) @aée tithd h#éobl@ﬂﬁ&th(ybﬂ?ﬁﬂlﬂfhoromethyl -8-[2-(4-
nmet hyl - -/ -

t“f'U%roa]e%M BQ?%) efhlé]eﬁ B&J!Vi%l’%%{dmlﬂ’af—%[ﬂé ?JBW%F'”%&C@( boyyligacid tert-

btlaésﬂ?e)é%'d waili(253.6 mdy! 57%,). LIS t4-51 WB:mih R+ 9} 96492.46 g/mol.
up i MO+ l(453 g% g/ m))l D. 7 FJI_ﬁtrodnl];ctl oE@}of e

yd substi t uent
Dg;. [:HV%WE ﬂ%droxyrret hyl - 8-[2-(4-trifluoromethyl - phenyl
-elhﬁﬂhbdrrhyﬁs-@z-(h trjfdJIdiroﬁidmplqma{/l)-ethyl] -5,6-dihydro-8H-imidazo[1,5-

e PR SRRy Gy, fortDuty! ester o a

A %oelbbyl( 3@ (Bprsm]dtroa [0?- B4ty fibdos-grvet-tiyiiophefyi-phenyl)-ethyl]-5,6-
RO Aok F RS oK G iR §51e5 61290 5880 mmo)
in myd@u@%mhﬁl) was arebiedrdroswiteWite e Ay ggnasismaste@itie in THF
(4. (9m?p mmc:l)1§/| and IértlasnultlnlélFsugggns%n \;Naszthen allowed to warm-up to rt in 10
min. After cooling to —35°C, a mixture of anhydrous DMF (2.0 ml; 25.831 mmol) and
anhydrous THF (2 ml) was added dropwise, and the resulting mixture was then allowed to
warm-up to rt (in 30 min.), and was further stirred at rt for 16h. Water (2 ml) and EA were
then successively added, and this mixture was washed with aq. sat. NH,CIl. The organic
extract was dried over anh. MgSQy, filtered, and concentrated to dryness under reduced
pressure (yellow oil; 950 mg). Purification by FC (EA / heptane = 1/ 9 to 1/ 1) gave the
pure product 3-ethyl-1-formyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester as a colorless oil (640 mg; 78%).
LC-MS: tg = 1.01 min.; [M+H]" = 452.12 g/mol.
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eq.). The resulting yell ow honbgeneous sol uti on was
further stirred at -78C for 10 mn., and then at rt
WO 20082r829TThe resul ting crude m xture was puri f PEUIB2P07/055245
preparative HPLC to give the pure product
3-ethyl - 1- hydroxynet hyl -8-[2-(4-trifl uoronet hyl - phenyl
)-ethyl]-5,6-di hydro- 8/-/-imdazo[1l
, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester (16
mg; 0.035 mmol; 80%. LG MSqogbR = 0.91 min.; [MH + =
454. 27 g/ nol .D. 8 Introduction of am de substituent
3-ethyl-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6-dih
ydro- 8H i m dazo[ 1, 5-a] pyrazi ne- 1, 7-di carboxylic acid
7-tert-butyl ester To a cooled (-300C) solution of

Ds?> etrhwdulmbﬁ%@cﬁarﬁesﬁﬂsﬂméﬁd uor onet hyl - phenyl ) -et hyl ] -
0-8/-/-imdazo ra2|ne7carboxll

1- °¥€T“Ei’3t%|"¥| %Lﬁ (A tr@@p@qme@g{;ph@nylbe -6 yqrﬁ-8H-|m|dazo[1 o-
a]p@FﬁWﬁ’é ¢1&rﬂ_d*_\]h(:3agldﬁe}t-w@§rl astded dropw se 1|V|

.0 ; ). The .
Tor astiPTAG bl HPINGE ST bEHEI RO R s REE D Ar R G ydro-oH

imidi &z0[1,51albyB&kin-PcarbdRglic R t@ﬂitiut'yl @@t@P @0000g;: 133&@9%&@0% pyridine
conti nuous injection of carb i oxi de duri

(10041 Wagrrfdes hydrexyianuse BHH@%T"OF%(W?& @ e%ﬂqg HE;“O') The resulting

mlitlﬁéc\ﬁléa@ﬂré’l’ﬂs?l‘ifréd et WamM) baNerhst BeWaidd 601G forheh before acetic
rgani c s further washed with aq

anra/ppg@ (6.@emyr?é)g(}9§8pmﬁl libreg )ewaelqdp@g @&I thlgﬁgmpera’t\lhre After further

heAPAGR eme%:ﬁﬁntnq dfeyrega@numsd@re 86 URRtheRKRSAB0EC K6t BhYA second
e expecte

r.od
a0 iAot pE0E 19 Mok SremA) yseReyioymed ALSY Csaed Meresuling
mixtGHe O SHad dii s [stirre®at BDRY &kzi 0He-The, r%s@tnﬁ@ﬂ/@m%\b’bd)l@tlon was then
acid 7-tert-butyl ester as a colorl|ess foamlvf ma
allque;il4tg Cﬁ)ﬁbqo rt gef%'e water was added. Extractions with DC Washl with aqg. 2N

HCB- cﬁy.hglof 1héretg”awlcce9&améylma?gr{e3mérﬂsmfdté | s tRAE BAY coRdt@fration to
-ethyl] - -di hydro-8H m d

d"yﬂ‘.egi‘ éﬂ”ﬂ?rr af??jH’F@dw%ﬁBr@xfﬁPré’egc h@ cayde. pradyet dyslew o 50 9)-

Puﬁﬁ?ﬂaﬂérﬁ @jﬂ F@f(EA / heptane 4 /1) gave the expected pure product 1-cyano-3-ethyl-
é |quororrethyI %y%[ethlr] 6-di h

8- [%,&Ar glfléero;‘ne rml geryﬂ)lethg]_ Q]WP&% az&{1 yralay '€Q9-|7~C@rboxyllc

aci@drélbitylt sytdr- d@tayéuowaﬁle(s 006G; 88%).A.CLOG: t3h 0giniin.; [M+H]" = 449.40
anhydrous DMF ( 1 m) was added successively TBTU (35

9mg-"0.1 10 nmol ), DIPEA (51 m ; 0.300 nmol), and
finally 2M nmethylamne in THF (0.15 m; 0.300 mmol).
1-cvbﬁ043@auylts (3 m&ﬁbiﬁﬂlfIﬁOtbmlemW@ﬁeﬁW)-bhﬂﬂ] -56idikiyRttoBH-

sl ey BascE i aiSle SRR By Pur e bY

A ooiddh 789G )nEdiloncalr BastN-B-[B3-Budrd-A-trifllidrometyepiiaHyhgm-1-iodo-
5,6Y(Ji%y_dro-8H-imidazo[1,5-a]pyrazine-?-carboxylic acid tert-butyl ester (1.040 g; 1.833
mmol) in anhydrous THF (50 ml) was treated dropwise with 1.6M n-BuLi in hexanes (1.6
ml; 2.560 mmol). The resulting reaction mixture was further stirred at —78°C, under
nitrogen, for 3 min., and a solution of para-toluenesulfonyl cyanide (0.576 g; 3.025 mmol)
in anhydrous THF (5 ml) was then added dropwise. Stirring at —78°C was continued for 20
min. before aq. sat. NH,Cl (2 ml) was added. The resulting mixture was allowed to warm-
up to rt, and water (50 ml), followed by ether (50 ml) were added. The organic layer was
dried over anh. MgSQ,, filtered, and concentrated to dryness under reduced pressure.
Purification by FC (DCM / MeOH, 25 / 1) afforded 1-cyano-3-ethyl-8-[2-(3-fluoro-4-
trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-
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ethyl]-5, 6-di hydro-8/-/-im dazo[1

, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester (27.8
worgQos0782%7 mmol ; 58% . D.9 Cycl opropanati on  PCT/IB2007/055245

i -cycl opropyl - S-net hyl -

d-~*-trifluoronmethyl -phenylJ-ethyll-S. Q

d-tetrahydroi m dazo[ 1 ,5-a]pyrazine To an ice-cool ed

solution of 1Mdiethylzinc in hexane (37.0 ni; 37.000

mmol ) in anhydrous DCM (40 nlpy was added dropw se a

solution of TFA (2.82 m; 36.924 mmol) in anhydrous

DCM (20 m ). After 30 mn., a solution of nethylene

iodide (2.97 m; 36.924 mol ) inanhydrous DCM (20 m)

was added dropwi se to the reaction m xture, and

but§|t ésﬂér' eﬁﬁa eéle (lowaslicc @33ngtexrof)or CIISNE: = 1.42 $60h. UFN’IQH‘] = 467.23
of 3-net hyl [2(4tr|fluoromsthyl phenyl)-ethyl]-1-

9'mAlnyl - 5, 6-di hydro-8/-/-i m dazo[ 1
, b-a] pyrazi ne-7-carboxylic acid tert-butyl ester

1 c@@n&E{ZQB ermEM-tﬁfmbbomahgnby&m)-@thww-nhéthﬁ-)s BARIBYHRLSH-
dde dro W Se, resultln'ﬁy xture was further

imidazold salpyragine- ?8?" igAgictertpytyl egter ¢+ for gh. The
A doBRE!t (L TBICHTEHILILIBrEoMEE- mmrds nammrdétapvw@aylyvewyl] -TEAdd-Z-methyl-

565 B e e e e et Bl ey’ eyt (Lpasy o: 1.204

mnNdin GARPEBLE AHEA20 @nlplww f65ted HEDWisLAHEC e@M)FIMUTnGhexanes (0.76

ml; 150”2;02 I:I_ér%tglz)f 3p8ergsﬁﬁrig tr%ﬁ\cél@? @5%%25% ?qrther stlrred at 76( °C, under
nitrdg &y, GHro1H MPY,| and- ar@iuhﬂdn &3 plala- (o&mhésdliouwdyamjbxd) 3phgny.b37 mmol)

in a&m%y%%p%ﬂ-@-’o(glrél) 8@ts Lral d%é%{ép%l%%%mgt% § ggglgé Irc.;gﬁtlnalljed for 20
mirl. becﬂ7re 1q=satoNHAR (@/niplvas Ed&&g “Thereai @ infurefwas allowed to warm-
o 3 B o 6. Fetomed 25 athess G Jprendgh The opaprs ayer was
drieétl dvéreérrrah\ygscm ififfeaZ andl oSﬁJ;erﬂbéltéijZ'td’lGryhlﬁlah@ér reduced pressure.
Purp f&:@g Ey g&: @&I\E? M?gﬁ-ng C)t Iff%rde%qac 3e?n]o (%q’luoro-4-trifluoromethyl-

phénygkdém]?ﬁegiyhsjg-cﬁ?io@ogsf%utﬁdafszw-gwﬁalzmbﬂp&mwy)ic eddiy ltert-butyl
-5, 6- di ro-8/-/-imi , .
estbiat.s pal Al b SHCL 3t PSSt b T 096y BAtHY =45331 aimol

ng; 0.494 mmol) in DCM (5 m) was added 4N HCl in
DﬂinmnetlérioBhWir,oxScG\ethmlsubgﬂtueqt) The resulting

VRCRRsPR iy s 32 sl wremsl edu RS Dol

|m|a|ado[t1 IRalpgrizirid-Ngakdxyliy acidotertcthutgr éuter at e salt (240

To T2oMES (-78°C) colorless solution of 3-ethyl-1-formyl-8-[2-(4-trifluoromethyl-phenyl)-
ethyl]-5,6-dihydro-8H-imidazo[1,5-alpyrazine-7-carboxylic acid tert-butyl ester (19.9 mg;
0.044 mmol) in anhydrous toluene (2 ml) was added dropwise 1M DIBAL in THF (88 ul; 2
eq.). The resulting yellow homogeneous solution was further stirred at —78°C for 10 min.,
and then at rt for 1h. The resulting crude mixture was purified by preparative HPLC to give
the pure product 3-ethyl-1-hydroxymethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-
8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (16 mg; 0.035 mmol; 80%).
LC-MS: tg = 0.91 min.; [M+H]" = 454.27 g/mol.



10

15

20

25

30

purified by preparative HPLC in basic conditions
| eading to the pure product 1-chloro-3-
w@evpl789{ 2- (4-tri fl uoromet hyl - phenyl) - et hyl | - BCBIB208H (55245
etrahydro-i m dazo[1l , 5-a] pyrazine (89.6 ng; 51%.
LCMs: tR=0.77 min.; [MH + = 358.36 g/ nol.
3-ethyl-21-trifluoronethyl-8-[2-(4-trifluoronethyl-phen
yl)-ethyl]-5,6,7,8-tetrahydroi m dazo[ 1 ,5-a]pyrazine
According to the general prgggdure (GP13),
Boc-deprotection (rt; 3hl1l5) of 3-ethyl-
trifluoronethyl-8-[2-(4-trifluoronethyl-phenyl)-ethyl]
-5,6-di hydro-8/-/-imdazo[1 , 5-
a] pyrazi ne-7-carboxylic acid tert-butyl ester (250 ny;
D.&. Sirddiitibn $Rumidé sebstiiiesipuri fication the expected

d
3ol iz 4 £rfiporaraRI YRRy -5 B RA20)1. Syslazine-

1,7%ditarb@k{iid hcid oteft-SutyPéstapydr o- l m dazo[ 1 , 5-a] pyr aZI ne

as a slightly beige solid (138. VB!
Tor g@olle]dl 30°F§A@1ﬂldt%n_of3§|?t 1 |odo 8 r[521(4 trlflu/gromethyl phenyl) ethyI] -5,6-

dthderi[HH-ﬁmﬂé’zo{B5 %]p@flréﬂii{e'JWJcarbeWl%'a)cme&ah}ﬂulw 3sef l(BdO' rhgM®B10 mmol)

-t et rahydr o-i m dazo] yrazin

i SURYERUE AR 6 OLTHG o ROaH Bt St Mertpipedyseium bromide in THF (20

ml; &3 DITAE @64UItNY do@cQ@ss bsnsioh wathad@ivedfto Srard-=u g) to rt |n 30 min.,
i met hyl - henyl -ethyI ]-3-ethyl -1-nmet hoxy-
M’raé @P'”/ CCPOX“?ddE’z oPIC BSILP FPPUHOHE 'WeCt@QerdS@\}thncd'ﬁé'P%i d“””g 2n.

Wattéﬁ‘rdn'dm Wer@ﬂieﬂrao(dE@Oarﬁj 118 re Sl P reBBIIN mB@ME v@fsteﬂlbwed to warms-
purification by FC ( DCM / MeOH /. 25% a ag. NHOH = 150 /

up iq)rt/ Trle origﬁglcég(ypeé(g\{aéaury}edmed with aq. sat.'NH,CI, dried over magnesium

suh%;celiq Zl;rtér%g‘largihéﬁﬂcebfﬂra@@%ery)ress under reduced pressure to ive the expected
-3-e

trah dro-im
prodscta] pyr az.%éhé'sﬁ &- ﬁ&ér'@l%mrfaw %ftﬁnv'ére W P szwdmg%g“'dazoﬂ 5

a]p%r@zhv@ 1,1- Brcart%xﬁ% gtia - 7-tdrtMyut] 1 tester334- e\ZZoI@r‘IéEQI foam (350 mg; 0.748
I SO ropyl 1- et hoxy-8-[2-(4-trifluoronethyl-phenyl) -

:5.6,7, 8- tetrahydroi m dazo[ 1, 5-a]pyrazine
Accordl ng to the general procedure (GPlS)

3-elioy-1ceptil &abamoyl-8 {2-(4Hfl uﬂroﬁeilﬁﬁ-@heﬁ)’lb-efr;]yl]l-?,ﬁ-sdiréyddrp#H-
0 e |
I B R e AR A 0 2 Y MR R DTN

Totaersbmboﬂ o ?Eéth?HﬁS plaﬁruﬁjdr@nemy%nmmyl]wauha@rbearH-um|dazo[1,5-

pu |f| duct :
aIPyer GBph WA POt St I Qo1 Wy1oD R @rpygrous OMF
(1 mt)hyéd a&jed%u%cgssuuegx rehqu@mg"ncﬂﬂmhhor)SDﬂi}mr(w une 3% mmol),
pal e vel | ow sol 549 LCG-MS: tR = 73
ancthaIIy thylamiggdn J, Fg(pr‘?lg?l mI' 0.300"mmol). The resulting reactlon mixture
was further stirred at rt, under nitrogen, for 16h, and was then purified by preparative
HPLC to give the pure product 3-ethyl-1-methylcarbamoyl-8-[2-(4-trifluoromethyl-phenyl)-
ethyl]-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-butyl ester (27.8 mg;

0.057 mmol; 58%).

D.9 Cyclopropanation
1-cyclopropyl-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

To an ice-cooled solution of 1M diethylzinc in hexane (37.0 ml; 37.000 mmol) in anhydrous
DCM (40 ml) was added dropwise a solution of TFA (2.82 ml; 36.924 mmol) in anhydrous
DCM (20 ml). After 30 min., a solution of methylene iodide (2.97 ml; 36.924 mmol) in
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I -chl oro-S-i sopropyl -
d-~"-trifluoronethyl -phenylJ-ethyll-S. Q
wa@l2a080782by dr oi m dazo[ 1 , 5-a] pyrazi ne Accor di nBCT/B20é7055245
general procedure (GP13), Boc-deprotection (rt; 4h) of
1-chl or o- 3-
i sopropyl -8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6-d
i hydro-8/-/-imdazo[1l ,5-a] pyrazine-7- carboxylic acid
tert-butyl ester (97.1 ng; (4406 nmol) gave after
HPLC-purification the expected product
1-chl oro-3-isopropyl-8-[2-(4-trifluoronethyl-phenyl)-e
thyl]-5,6,7,8- tetrahydro-imdazo[1l ,5-a]pyrazine as a
pale yellow oil (39.6 ng; 0.106 mmol; 52% . LCMVS: tR =
anf@#d?&lsnD(DM, (ZE)M'TQ"les-ad%@a d?&)v@éémj the reactlon mlxture and stirring at 0°C

1-chl oro-d-~A"S*-di fl uoro-p
wagy coptinugdyigr 49 'mndéz%cr"#t'onsof %m}*ﬂyé% [%é4 KE@@W%V'?BGME%VU 1-

V|n915516h‘-|6ﬂh|ydd@r-@-¢~ﬁﬁllbléﬁ)[( SRS raziRee-cdridxpice abidoferf-blityl 2Btkr 9D.536 g;
chl of 0

1.281 Mgt B- %&WQP? D&M (R MDavasithgn addes. dipmyias.cang)the resyitigg mixture

wag Glﬁriher%narb@xat @ZCH‘Sr 1h Céﬂicbﬂ%eMlyl & rB€drOoH. Biid RaHoybn @fﬁf(t@fe was then
0.3 |) gave after HPLC-purification th
tre@g%@&%sepyvglad'gﬁ (7 mI) and with an aq. sat. solution of NaHCO; (50 ml). The

orglani%hb?érowg’s bAed Jvér ghi.l M SQ4 pl’ﬂ!éﬂéd Jar@t EBckntéated Wd'drﬁme@s under

tetrah)&dro i m dazo[: ra2| ne as a

redfed PrASHig: Toriaiofmy F @%M 0B R W o n200 /10 /1)

aﬁtﬂr%‘d‘ﬂhb targ'éz§oraﬂolﬂfdnﬁbycldp'r6wl-6frﬁethyl 8 2- (I4 trlfluoromethylsphenyl) ethyl}-
- S-di fl uoro”-net hyl - phenyl P( | -S-eth %

5 6@7&@ &tPQMVQr'@FWBHz%f]pYaZ@eaf]sp9ryﬁ%?"iﬁéol&?:&%?%@ Ag3t6)t HeMS: tr =

oggemﬁrﬁwmr&qg@mza%/ﬁ]@l:’m) Boc-deprotection (rt; 2h) of
1-chloro-8-[2-(3

E di f
/ _ / 5 16 i . O 3 G o} 1: D)
tert- butyl est er (136 8 ng; O. 310 mml ) gave after
-cﬂlﬂrﬁl-ipthyf -8 ¢2{(4-trifludromexpa phedylettl5,6,7,8-tetrahydro-imidazo[1,5-
1-chl oro-8-12-(3 .
alpyraging [ﬂff‘8rJz{PﬁéﬁﬂHre FrRos-feriotsstion R - 5, 6
To 7aB- iteicoalby ds@utiond a2 of -cRlordb3-alhyy8-42- (meuﬂa@romewl meyQI-éthyl] 5,6-
dlhy(MgﬁJ?-I %6%11%?]%}?@16 %—ca/%)ﬂfqélrc@md tert-butyl ester (éEG mg 0.494 mmol)
in DCM‘(S gﬂ)dwfaé ladd%d‘4t\lrll-ltl mdlomm? phieny Indmelt Byldq;j)STetehesultmg
te r oi 1,.5-a ra [ C ing ..
susPgnoine Vs PP SEREaUl S i it hats G of Gr et (TR (Fatles were
rerddved odndbr aabauro- e&d[ e (@sbiting pale yellow chlorhydrate salt (240 mg) was
pur. ‘eﬁl)}g/?ér%g;'railv% HP(LI_JT ;lg{%sp%écgﬁéﬂﬁﬁéi%q@gg%l t]n_esp_u% rp])ycl)d_ugf 0 chloro-3-
ethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (89.6
mg; 51%). LC-MS: tg = 0.77 min.; [M+H]" = 358.36 g/mol.

3-ethyl-1-trifluoromethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (rt; 3h15) of 3-ethyl-1-
trifluoromethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (250 mg; 0.509 mmol) gave after HPLC-
purification the expected product 3-ethyl-1-trifluoromethyl-8-[2-(4-trifluoromethyl-phenyl)-
ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine as a slightly beige solid (138.6 mg; 70%).
LC-MS: tr = 0.80 min.; [M+H]" = 392.39 g/mol.
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carboxylic acid tert-butyl ester (179.7 ny; 0.364
mmol ) gave after HPLC purification the expected

W e@d0TE291 PCT/IB2007/055245
1-chloro-8-[2-(3,5-difluoro-4-trifluoronethyl-phenyl) -
ethyl]-3-ethyl- 5,6,7,8-tetrahydro-i m dazo[1
, b-a] pyrazine as a pale yellow solid (70 ng; 0.177
mmol ; 49%. LCMS: tR=0.77 min.; [MH + = 394.27
g/ mol . i-chloro-S-ethyl- 1
d-~~-fluoro”-trifluoronethyl -phenyl J-ethyl | -S.
d-tetrahydroi m dazo[ 1, 5-a]pyrazine According to the
gener al procedure (GP13) Boc- deprotection (rt; 2h) of
1-chl oro- 3- et hyl -

8- [i%’s ﬁ&lﬁbu@l-ﬁhénilf-bﬂiygq{-eﬂﬁ -AyhethBRYLS!6,7 Sttbh‘bl}yoﬁoﬁnﬁ’déﬂbn 5-
dro-8/-/-imdazo a] pyrazi ne-7- carboxylic acid
alpyeazingut yl ester (153.6 ng; 0.322 nmol) gave after

ACW&Q? mwhlefgeﬁaﬁdl F%cb&ﬁe%mg; B@cﬂé@@t&mon (0°C, 1h30; rt 2h30) of 8-[2-
or o -fluoro- trlfluoroneth

(3, g,py‘rlpeélﬁﬂyman}g) e%yl]r?ngz hy- étm%{h?@r% 6+ myggkgj[limldazoﬁ 5 a]pyrazme -7-

carb5xyfﬁ]: I@Mlﬁ&éﬂt-’b@tyﬂéstér ozeb Iacmg @.63d hind®) g a@tezwnfmn by FC (DCM
/Mﬁpl%ﬂq% @%FW@R% e1t5ﬁ)/l10/ 1) the [e%el_c“ted progzc6t 8-[2-(3,4-dimethyl-phenyl)-
eth‘}l‘] @A&}flimﬁétﬂoxy@tsm{é te@ﬂ&ﬂ?&meﬁ)‘aE&ﬂﬂ& ﬁpyrazme as a pale yellow solid

o/ydro i'm dazol | Aazi ne cording to the

(160 BRgoTtr ber e e - I TE ST S eleimen (rt. C2h of
1-chl or o- 3- et hyl - 8-

3-i§Gpropyltd -Hivthoxd,-8%2 thfmbeambihwlphﬁhi'nétlﬁﬂ]ds ByreB- tétl%hP/ﬂro-

-a] pyrazi ne-7-carboxylic acid tert-bu
'"“é’éf&?%(%]@!ra : 0.453 nmmol ) gave after
Actdrticg nurthélgéatawaorprddéau@(aa@mdBpéxaepl@tect.on (rt; 4h) of 3 -isopropyl-1-

ook T 4 ORI ko DY L5 & 4 B e ROl oy arine-7-

car}b@kﬂge\ﬂcmﬂ fert(8yl 2st89,(167.8 Ing; 01230 mnﬁf/@avdé}téVS-IPE(Bpunﬂcatlon the
mn

exqiEcked) S/pr%(%%‘[et hﬂsowgwf meﬁ}qﬁ%srm%# é@fWrorgetﬁyl _phenyl)-ethyl]-5,6,7,8-
tetrdhy@bliidnes[05- 4aTbtaziné bs SajaldyéiRni $ttid AS%.6 nel; 58 %4) OLEIMS: tz = 0.73

.general dure (GP13), Boc-deprotection (rt; 2h) of
it By 5 38 5 81,
di net hyl - phenyl )-ethyl ]-3-ethyl -5, 6-di hydro-8/-/-im da

1-chigrd-3- Eoﬁ}cmw«sz['ar(e-tﬁiﬂa@fohmtwn-mmemyi)ebthﬁnsmmyétrasydeb-
538 Mol ) gave after HPLC-purification the

im S PR e 2.
Acednliing oto8thle2gérierd- diovetilrgl Gy Bocetebidtdctidn efrthydh) 5of61 Zhloro-3-

sopSBYLIZ i S ey 3 SRS S BT sdodtr! S 4fiagne -
carhoxylid i ®rigbutyl ester (97.1 mg; 0.206 mmol) gave after HPLC -purification the
expected product 1-chloro-3-isopropyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-
tetrahydro-imidazo[1,5-a]pyrazine as a pale yellow oil (39.6 mg; 0.106 mmol; 52%). LC-
MS: tr = 0.79 min.; [M+H]" = 372.20 g/mol.

1-chloro-8-[2-(3,4-difluoro-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine

According to the general procedure (GP13), Boc-deprotection (rt; 2h) of 1-chloro-8-[2-(3,4-
difluoro-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8H-imidazo[1,5-a]pyrazine-7-carboxylic acid tert-
butyl ester (143 mg; 0.335 mmol) gave after HPLC-purification the expected product 1-
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I -chl oro-S-ethyl -
d- "S-fluoro”™-trifluoronethyl-phenylJ-ethyll-S.
wa@l2a080782by dr oi m dazo[ 1 , 5-a] pyrazi ne Accor di nBCT/B20é7055245
general procedure (GP13), Boc-deprotection (rt; 2h) of
1-chl or o- 3- et hyl - 8-
[2-(3-fluoro-4-trifluoronethyl-phenyl)-ethyl]-5, 6-dihy
dro-8/-/-imdazo[1l ,5-a] pyrazine-7- carboxylic acid
tert-butyl ester (135.3 np; Q2284 mmol ) gave after
HPLC-purification the expected product
1-chloro-3-ethyl-8-[2-(3-fluoro-4-trifluoronethyl-phen
yl)-ethyl]-5,6,7,8- tetrahydro-imdazo[l ,5-a]pyrazi ne
as a colorless solid (71 . 1 ng; 0.189 nmol; 67%.

chldi@gfpodé’j? ?ﬂ@ozrzﬁ h@hflzj?tfhplwlﬂtﬁyl 5,637.6- t@tﬂargfjfmlmrdazoﬂ 5 a]ps\’/razrne as

uor o- nethyl phen %

a ygiiqyy pil g4gng 0 5(’@910&439& ot iMiRdT 01 29nig); .&ér Vi 6 4 g/mol.

According to the general procedure (GP13),
1-cBRﬁ'odﬁ[2f(G§5961ﬂh6Fb -4IrhethyRphéryl)lettilpi] B-6thPr-§,8;7( Ltedrahydro-
, _%I fl l{OI‘O net hyl - phenyl ) ethyl]-3-et hyI 5, 6-di hydro-8
imidagol] rﬁ%l]BYE?[zine 5-a] pyrazi ne- 7-car boxyl i ¢ acid
Aci®dihg laithgl gepstae brdcad@reQng 3), Bod & prow@dtipn g&Vvah) af t @hloro-8-[2-(3,5-
difthorgd- %ﬁ{;&gérfe%&bfm DS ey P § o R N azol1 5-alpyrazine 7-carboxylic
acré-télﬂt-bhlyDégeB(TWEh)ﬂ Fﬁf@’lﬂyrn)ncﬁ)t Garlel a&reﬁlmlyd?-'pﬁrnfcatron the expected

prOQBFtr f:let( ggh%dr Oé %@%ﬂk' 4 "43% Zﬁr_r&ﬁ Sy'l??he%l 00 627 8-tetrahydro-

imida2d]1,5]a zmle as 39&103\109(45@ mgi 0.¢8% aneo!; 44%) LC-MS: tg = 0.76 min.;
-’+‘-_t§ - phenyO et hyl | - S- et hyl -
[M+-héﬁ¥3ﬁ§ nrdazoll Sa] pyrazine According to the
gener al procedure (GP13), Boc-deprotection (rt; 4h) of
1 clnicﬂ’bl-&alzo(3§5—{iiﬁub%-4-trlfluoromethyl -phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-

Im%?g(rfs[ihjy %Wl) et hyl]-3-nmethyl -5, 6-di hydro-8/-/-imd

€azi ne-7-carboxylic acid tert-butyl ester
Acé28iflg tgtheQyendial procedurg 4G 13, Bec-dabtdtediion i(if;i 4 tof dsehtohe8-[2-(3,5-

o BaF b PR R R Bk ey PH-idael releyrazine 7
carboBit %tcrdai@ytdﬂmfl iestel d279.2 md-@IEY rrmzol Ngaves afer P ISC-purification the
ex@%ehadow gl :q%gupor'gég[%(ﬁg}’diﬁqo?%%?t@f@_%nwghyﬁp%eﬁyl?-et%]-s-ethyl-
5,60, 8‘-"tett|5h$drdrrfnida(20[d’5~é]ﬂ/rla¥inepzliéraybdleej?eh\lxbi/vl sddnEohytg: 9.177 mmol;
oGS e lue: flashsr BGRURR ot ecti on (r: an) o

1-chl oro- 8 [2-(3, 5-
1-chloro-3-ethyl-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine
According to the general procedure (GP13), Boc-deprotection (rt; 2h) of 1-chloro-3-ethyl-8-
[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-
carboxylic acid tert-butyl ester (153.6 mg; 0.322 mmol) gave after HPLC-purification the
expected product 1-chloro-3-ethyl-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-
tetrahydro-imidazo[1,5-alpyrazine as a yellow oil (77.8 mg; 0.207 mmol; 64%). LC-MS: tr =
0.78 min.; [M+H]" = 376.29 g/mol.
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di f 1 uor o- 4- net hyl - phenyl ) - et hyl ] - 3- met hyl - 5, 6- di hydr o-
8H i m dazo[ 1 , 5-a] pyrazine-7- carboxylic acid

wa@ eoosop2dy|l ester (191 ng; 0.448 mmol ) gave af PEF/IB2007/055245
HPLC-purification the expected product
1-chl oro-8-[2-(3,5-difluoro-4-nethyl -phenyl)-ethyl]-3-
nmet hyl -5, 6, 7, 8- tetrahydro-im dazo[1l , 5-a] pyrazi ne as
a pale yellow oil (68.3 ng; 0.209 mmol; 47% . LCMS: tR
=0.74 min.; [MH+ = 326. 3844/ nol .
1-chloro-3-nethyl-d-[2-(4-trifluoronethyl-phenyl)-ethy
1]1-5,6,7, d-tetrahydroi m dazo[ 1, 5-a]pyrazine
According to the general procedure (GP13),
Boc- deprotection (rt; 4h) of 1-chloro-3-nethyl -

1-chtdrd: :(éthyr-sf[ingﬂaaﬁi-h%etﬁﬁl rbyi)eéth l115;677 8-t 6lir A¥¥lIrB-ifh dazo[1,5-

/-imdazo[1 a) pyrazi ne-7-ca rboxy ic acid tert- but yl
alpys3zhe (52 ng; 0.1 17 nmol ) gave after

ACW&Q? rwmlefgefhaidl becb&ﬂe%mg; 8dcllepusdtion (rt; 2h) of 1 chIoro 3-ethyl-8-
4-trifl uoronethyl

h
-y r i oD AN T 5 bt B Rl s 2Py 2lae Tacarbonyii
ac@dé@-b}d@ boter @191.4 Hiy; 4. 4’@ n@nméamﬂter RIS -putificali® thdRexpected
progpitol 3 et HyNEOPREB B PTprootraeH OB LISE Ry tefrahycro-

imid¥4oMyb 'aﬁ)y@az_{'negasl LR eI @812 aa o1 L imbrnol 24 79¥Y. BZIMS: t; = 0.75 min.;
Accor di % he general procedure (GPl3),

Mgl = e gé’@f’ on of 3-ethyl-8-[2-(4-
trlfluoronethyl phenyl)-ethyl]-1-vinyl-5, 6-di hydro-8/-

1- omdrms:l[azcs[cﬂ-d|nEetai'|mﬁa@2tahyﬁceuthﬂx5/6 738 -Rtlatlyd ®-imiddzofh,5-
ester gave t he expecte pro uct

alPYIaAMg | - 8- [ 2- (4-tri f1 uor onet hyl - phenyl ) -

Ac&3rbivl ko thevgengtal prdzedur8-(Get BRIBvd depidiediiai Qft;12h) of 1-chloro-8-[2-(3,4-

diniﬁ?@yfi‘-],pﬁ%mtﬂyﬁ]-& gggg/gﬁzﬂby,%l%pmluJa'zo['ﬂ%-Qf%ratziﬁe-:r%rggxync acid
tertBoueyl Rgter $2452m§:40.538 oy guve talfegt th@rpﬂhﬁcabhyﬁd e@)eﬁtea pBoduct 1-
chlggg%&g&yégdlp@tl{ghgﬁ%{l})&t%l]-%kgéLgé egfﬁgmgci}%tl)rgp azo 1 5 a]pyrazme

as BgeHalepil @sand; 0027 6xhmbt; Gyl 89) 0= G4vS: rné/h 086 @in(;4M+H]" = 318.29 g/mol.
trifluoronethyl - phenyl )-ethyl]-5, 6-di hydro-8/-/-imdaz

1 e- cid t I er
1-epiorgiste BV T it PR et iseb el S 28 ik anyaro-
|m|3aﬂ$[:1}5-a]8yfa'&;]r(e4- 3
tri onet 0
rodgitpg 1 ERERE pIRAEEYC BRI IY R depiolecdion Py Shry ety
[2- ((33‘!u6&94@‘|ﬂu@rcﬁﬁéhmbnylﬁéﬂ@l] SB&lhﬁrO-BR-lmldthﬁ JB¥alpytazine-7-
carLM&'ﬁ'l: atid:te?’t?b%'tﬁ e%{erm|135.3 mg; 0.284 mmol) gave after HPLC-purification the
expected product 1-chloro-3-ethyl-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-
tetrahydro-imidazo[1,5-a]pyrazine as a colorless solid (71.1 mg; 0.189 mmol; 67%). LC-
MS: tg = 0.78 min.; [M+H]" = 376.20 g/mol.

1-chloro-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (rt; 2h) of 1-chloro-8-[2-(2,4-
difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[ 1,5-alpyrazine-7-carboxylic
acid tert-butyl ester (213.9 mg; 0.486 mmol) gave after HPLC-purification the expected
product 1-chloro-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-
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i -chl oro-S-net hoxynet hyl - d- -trifluoronethyl-phenyl

-ethylJ-S q d-tetrahydroi m dazo[ 1 ,5-a]pyrazine
woewendi2zay to the general procedure (GP13), PCT/IB2007/055245

Boc- deprotection (rt; 4h) of 1-chloro-3-

met hoxynet hyl - 8-[2-(4-trifl uoronethyl -phenyl)-ethyl]-5

, 6-di hydro-8/-/-imdazo[1l ,5- a]pyrazine-7-carboxylic

acid tert-butyl ester (350 ng; 0.739 mmol ) gave after

purification by FC (DCM/ M@ / 25% aq. NHAOH = 200 /

10 / 1] the expected product 1-chl oro- 3-

nmet hoxynet hyl -8-[2-(4-trifl uoronethyl-phenyl)-ethyl]-5

,6,7,8-tetrahydro-imdazo[1l ,5- a]pyrazine as an

orange oil (190 ng; 0.508 mmol; 69%. LC-MS: tR = 0.76
|m|8éib{1 5Ia;}ﬂ'ygﬂzfne—aé3360|%4e@’ $BIb (90.1 mg; 0.265 mmol; 55%). LC |v|s7 tr = 0.75

2 trifluoronethyl - phenyl ) - et hyl ] -
m'rBL[fVEﬁr]aﬁ%Q% |9§W‘Elazo[1 5- a]pyrazin-1-yl}-MOH

According to the general procedure (GP13),

-cBm?roctepr(eteamaﬁymhe?rygtdmw-s Yy DB BIVES fettahydro-imidazo[1,5-
42 (4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8/-
alpyr4zieiazo[ 1 |, 5- a] pyr azi ne- 7- car boxyl i c acid tert-butyl

Ac@:ﬁf@lﬁg td fhe gweram pQ)'B:édlh‘r’éQGP1 gRBRcidepratadiion (€M) od ditaioro-8-[2-(3,4-
it PRS- Tt S ey gndesl e el ragitpar gebrde  acid
tertam&llest&(mwg A6 Al gave GFle Al Pacstﬁlhhééﬂoﬁltﬁe éxXo&ct®d;product 1-
chlg@48 %delme?hy@pheny% eNEyI]-é-methy(?S 0,7 g]tetrahy[jro |F|1]|dazo[1 5-alpyrazine

as @/pan yaioat &y [618mp20.0060 infrhdll BOYRIe3-MB: tphenyd niet IW4H]* S 304.38
ngg 7,8-tetrahydro-imdazo[ 1, 5- a] pyrazine-1-carboxylic

9mgli 9 net hyl am de According to the general procedur e
(GP13), Boc-deprotection of 3-ethyl-

1-cmﬁrbbd-pa(Bthbchﬂrﬂethﬂ!hplﬁérfylms;ﬂ&-hﬂWMB)ta%ﬁydr])-

. -5 -gz_h]ﬁdro 8/-/-imdazo[1 ,5-

'm'gﬁ)&j FREBENE  boxylic acid tert-butyl ester (27.8

Ac¢3‘?jdin@.t<|9fhéé demetal pg:&%&ur‘eNGPGS})Bbbeﬂpmtétdlbﬁt(rt 4h) of é cglo;o-8-[2-(3,5-

_3-ethyl - 8- uo -5, 6. 7,

oG SR O A ek IS bl Al b e i

carEBCk}J'Ii/%lai::‘th&t %lﬁylies}t@i {1ow mg] 00428 rﬁggl)%a@é?a/fmﬁ}ﬂBLC-purification the
- VS: = 0. n,: + = : .

exqeisdy; PP, dr AR A By oA PR Byl 3-methyy5.6.7.6-

tet@hy@bn?mm[mﬂﬂbﬁamé |asSﬁbaIByy'egé\ivrtﬁl (88 Sornd o.fgog anmble 47%). LC-
ne ro e 3 oc- deprotection o
s R it iy BB 5. 4538 Yol

1-chloro-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (rt; 4h) of 1-chloro-3-methyl-
8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8H-imidazo[1,5-alpyrazine-7-carboxylic
acid tert-butyl ester (52 mg; 0.117 mmol) gave after HPLC-purification the expected
product 1-chloro-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine as a pale yellow oil (15.4 mg; 0.044 mmol; 38%). LC-MS: tg = 0.75
min.; [M+H]" = 344.40 g/mol.



10

15

20

25

30

trifluoronethyl-phenyl)-ethyl]-5,6-dihydro-8/-/-im daz
o[1 ,5-a]pyrazine-7-carboxylic acid tertbutyl ester

W@ 188/07820my; 0. 400 mmol ) and purification by FCCDIEBN0$7/055245
MeOH / 25% ag. NHAOH = 150 / 10 / 1) gave the expected
product 1, 3-dichloro-8-[2-(4-trifluoronethyl phenyl)-
ethyl]-5,6,7,8-tetrahydro-imdazo[l ,5-a] pyrazine as a
yellow oil (121 ng; 0.332 mol; 83% . LC-Ms: tR = 0.79
mn.; [MH + = 364.1 1 g/ molyg i-chloro-S-ethyl-
d-"-tSM. S-trifluoro-phenyl J-ethyll-S.
d-tetrahydro-i m dazoll. Sa] pyrazine According to the
general procedure (GP13), Boc-deprotection (00C, 10
mn.; rt, 1h30) of 1-

3 eﬂwmp (3-tﬂflhwon8eth?r-|6l$er?ﬁl)5ethy ]]f1L\Hﬁy|% eheméltaahgamtirﬂudézon 5-

6-di_hydro-8/-/-i mdazo[ 5-a] pyrazi ne-7- carboxylic
a]pzy@zdpq ert-butyl ester 1.283 ¢g; 2.891 nmmol) gave

Ac@j‘ra.ﬁ wrﬂhfel @@ﬁér@l" &bcéiﬁ]ré D@Ms)l\/el.%zt deptSticish IHAW@thyE-8-[2-(4-

t he expect ed ct
trlflgl_or@meg}ybp@e )Fﬁ;lpyl]81- @yl 53641 rydro 8H—|m|dazo[1 5-alpyrazine-7-carboxylic

aci rtbf'tltileI Cespdtegie) RS h;x‘oéctéd %ra’d&tt%ﬂhym -g-mmjda‘arz]@{hiu phenyl)-
azi ne as w oi |

ethylﬂ;14/|rty¥$§ "W Itptrahp/w]p,ﬂﬂmdazoﬂﬁg]p&@z Prfﬂ)g mg; O 8{\20@8100 LC-MS: tg =

0.68 Mif SN P @503 d/mger onet hyl - phenyl J- et hyl | - S- et hyl -
S. d- tetrahydr0| m dazo[ 1 ,5-a]pyrazine According to

-eil@ﬁ-rﬁg [talflug ; ocegylg?h@%%g%yl] Boc7 %-etgtrrgrtn? rtoI |Pn?dazo?1 5-

a]gyk’dzp;ﬁ@1&amor(|ﬁr|él uoro-4-trifluoronethyl -phenyl)-ethyl]
m_dazo

Ao o N Somaca BSSAIS (GRT B EBE CoBHSNoR &f droypRo gerghi-B-2-4-
trifl gorodrthlyl- ibﬁlenvmﬁéthylE@GQh_rﬁyﬁtcEBerdlaﬁd)[G;ﬂ-é]@ﬂabiﬁeﬁ%aﬂi&%d acid tert-
but'k\s/ltre %{[F/&t %EO/%)(? qg; '\Hﬂ% _mr%glg /ga\}eo {hel)exrggc?ec? Xgr%&tjcetd 3-ethyl-8-[2-(4-
tr.flﬂ;o@hwleﬂrwpﬂer{y@ dtRyIES, ucrre?te%ﬁhydrblummé@m,tstalabyraﬂﬁ@yLc)artﬁirinwe as a
etr 0 w5-
vellnsTE A0 6277 1o Ve a5 sm= 0 gt 6 0 2 gmol
=0.79 mn.; [MH + = 361 .99 g/nol.
-chicﬂ'bl-:bmtr&»{yﬂre(tﬁyle"&-[ﬁ (f4|-tU|d[10rd#ném§/hphynmh€myl])5 &7 8ytetraBydro-
tetrahydroi m dazo[ 1 ,5-a] pyrazine

'm'ﬂéf:%ﬁdq ﬂﬁyﬁf 'ﬁwe general procedure (GP13),
Accﬁmdmdetpr thieegénadal OBEIurdO(GP18), Bot-.deptodétionf (rtl-4h) of 1-chloro-3-

ymgthgl %fznéldtl‘r ﬁu%ﬁ&%&y%@ﬁ%&hyﬂ?G 'Ih?/gl%l gH—ImIHXZ(]['] % €
a]paﬂanMeéVzcarbeWm atidoeytiouey| @sied (350 ingb 017D remibigrgal® at8Opurification
o RIS o880 S ) 7P e o
mefhoagimethyls-h{detritla @omathyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine as an orange oil (190 mg; 0.508 mmol; 69%). LC-MS: tg = 0.76 min.; [M+H]" =
374.34 g/mol.

{3-ethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazin-1-yl}-MeOH

According to the general procedure (GP13), Boc-deprotection of 3-ethyl-1-hydroxymethyl-
8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-7-carboxylic
acid tert-butyl ester (16 mg; 0.035 mmol) gave the expected product {3-ethyl-8-[2-(4-
trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazin-1-yl}-MeOH as a
yellow oil (12 mg; 0.033 mmol; 96%). LC-MS: tz = 0.61 min.; [M+H]" = 354.32 g/mol.
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(3, 5-di fluoro-4-net hoxy-phenyl)-ethyl]-3-ethyl-5,6,7,8
-tetrahydro-imdazo[1l ,5-a]pyrazine as a yell ow oil

W@ 0086920t 100% . LC-MS: tR = 0.77 mn.; [ M-H BCHIB2007/055245
355.94 g/ nol. i-chloro-
d-~~-chl oro-S. S-di fl uoro-phenyl J-ethyl | -S-ethyl-S.
d-tetrahydroi m dazo[ 1 ,5-a]pyrazine According to the
general procedure (GPl3), Boc deprotection (00C, 10
mn.; rt, 1h30) of 1-
chloro 8-[2-(4-chl oro-3, 5- dlfluoro phenyl ) -et hyl] - 3- et
hyl -5, 6-di hydro-8/-/-im dazo[1 , 5-
a] pyrazi ne-7-carboxylic acid tert-butyl ester (0.724
g; 1.574 mmol ) gave after purification by FC (DCM/

3-ehRd -f2-(4 3P aaronh\&ﬂﬂﬂ-bheriwpethyli}% 8,7, 8)tetr ARy BOARTALS[1,5-

product 1-chloro-8-[2
alpyrazing- 6rcar'%°>9'"a|aﬂ°bmeﬁ1mferﬂﬂ) ethyl]-3-ethyl-5,6, 7, 8-

Acécﬁa.hghmdromem éﬂs[l préceajhﬂyr Pﬂ@) asao@ aepkdteetioni | of  3-ethyl-1-

me&‘g@;ag@r@y}r&p trEIHprépfr@thyl phenyl) ethyl] -5,6- dlh)ldro I8_!]-1 |m|dazo[1 5-

a]p%razmbS‘ -§4th&%yAE -doid fdrtUMtﬂ”@itéW 27FEh@r’f§g){|OJO§?t hihhdl) §a\¢é mﬁ expected
etrahxdr0|n1dazo

Proglel generdaft M'r%?e@df'@%@ﬁﬁ?c@)" p@@abﬁ&y}]&%m tetﬁaf(y@d}tlmldaZOH 5-

a]pgqgazmem -carbbxyli€ Bid Phetdylamide as a yellow oil (22 mg; 0.057 mmol). LC MS: tg =
or Q- 8- {52 (83 chl oro-4-trifl uoronethyl - phenyl) et hyl ]

0743“'6'0 AjtH ih9/B1b- 8/ -/ - i ni dazo[1 , 5-
a] pyrazine-7-carboxylic acid tert- butyl ester (0.684

1,3icRloP&8-[ 23 trifl @srothedihyIheh yr)l-e‘thyilP-BJGQn8Jﬂé’trf@cKrdeazo[1 ,5-
MeOH / 25% ag. NHAOH = 150 1) the expected
aAlPYFFRRt 1-chl or o- 8- 2-

Acdcrdiag! r Predgérdréll pricedit hydP 13he Byt Xeplosdtibn ofet,Bydichtor6-8-[2-(4-
triflggrio%_eyggggr& [68@%1%83 %-8/?[@%!9%%5[@3 %Swg%n?ﬁg_qeq}mghc acid tert-
but?lgéstelg@%/'mhh i0¢(2ﬂ fﬁfrﬁol) and purlflcatlon by FC (D%Mll MeOH |/’]25% aq.
rifluoro e - o
NHOR = el 1 B v sy erperecatigp ol Lot yptmethy-
phdriye-cdieyes,al7, Me&@ﬁﬁhﬂéﬁnﬁ@i@ba]@@émd@@’soé eedilbwnoi( ¢4, nfy; 0.332
(0]
o Es: BOPS o -8 P dMSHET 641 LGBkt hyl - pheny! ) - et

hyl]-3-ethyl -5, 6-di hydro-8/-/- imdazo[1l

1-chfora}Ppythyz8 1B 4 Sariblasso -perad)-ethiyl 3,6, D8t tetrahgdr@rimidazo[1,5-
0.700 g; 1.417 mmol) gave after purification by FC

APYRANY MeOH / 25% ag. NHAOH = 250 / 10 / 1) the

Acexgiag tethepyendiit protedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 1h30) of 1-

chlﬁghplri? tg]ylsq-% 3(%5 |ff;1|of§! Pot{rﬁgﬁﬁt}b/r]g %—%@1&8 él—?ledgzoe[P % e?]pyrazme 7-
carpbxygit [axzidaélrt-ltbatyaSstar MeQSSogV 2)891 mﬁwﬁﬁvg ;aftebprifichienMs FC (DCM /
MebR 725% 83, Wb LMo ib 711338 exBe b8 Bl Gduct 1-chloro-3-ethyl-8-[2-(3.4.5-
trifluoro-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-alpyrazine as a yellow oil (0.939 g;
94%). LC-MS: tg = 0.79 min.; [M+H]" = 344.03 g/mol.

1-chloro-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 1h30) of 1-
chloro-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (6.980 g; 15.112 mmol) gave after purification
by FC (DCM / MeOH / 25% ag. NH,OH =150 /10 /1) the expected product 1-chloro-8-[2-
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1-chloro-3-ethyl -8-[2-(4-trifl uoronethoxy-phenyl)-ethy
l]-5,6,7,8-tetrahydroi m dazo[ 1 ,5-a]pyrazine
woewendi2zay to the general procedure (GP13), PCT/IB2007/055245
Boc- deprotection (00C, 5 min.; rt, 3h30) of 1-
chloro-3-ethyl -8-[2-(4-trifluoronet hoxy-phenyl)-ethyl]
-5,6-di hydro-8/-/-imdazo[1 , 5-
a) pyrazi ne-7-carboxylic acid tert-butyl ester (0.288
g; 0.608 nmmol ) gave the expegted product
1-chloro-3-ethyl -8-[2-(4-trifl uoronethoxy-phenyl)-ethy
I]-5,6,7,8-tetrahydroi m dazo[ 1 ,5-a]pyrazine as a
yellow oil (0.225 g; 99%9. LC-Ms: tR =0.82 mn.;
[ MkH + = 374.05 g/ nol .
(3- fﬂ:&&zt(tﬂﬁdaaérﬁém |3pr%h9 bth'-?l]-@ rﬁet&yrtfes rrainué%@ydrmuﬁ@am[i 55-

yrazin-8-y zonitrile Accordin

aInshioe e Dol S pbon 507 BEE MR Gt o ORI 766130 gmol,
mn.; rt, 1h30) of 1-

-cﬁi&rermrﬁs[ﬁdumoﬁdanﬁetabﬁwh)enﬁyhmﬂlrﬁeﬂ{ylmleﬁsiietdémcﬁb-
-8/ -/-imdazo[1 ,5-a] pyrazine-7- carboxylic acid
'm'f’éF?Utﬁfl']FVraéé'leer (O 506 g 1 219 mmol ) gave after

Acdviding e tilei genely pFoce dIDeVGP cldea@%@qn ((Nﬂ4@b1 min 1 RO1430) of 1-
chIé%é-?%éﬁ-&iﬁy%ﬁ%éms%gﬁy rag(gréﬁ)lethyl - -eEh - g E dlhy%_ro 6_3/?/ |mY(Jazo[1 5-

a]pyr%zihbm‘éai“ﬁd)%yll&a)ﬂd)teﬂibthI ]esi@e 280 Gt 11681a6mal) Yalé @feoplrification
e e e A 1?309'18?7 1]7the exdettad product 1-chioro-8-[2-
(3, @dmhbrsom&eir%x@hé ijipétﬁyl]ﬂ-siethyf -b.1607, 81@tdhyd ron ez bl ;R bRylazine as

a yhic g4t & JORRY Mt 359%@'@]@14@%'3?‘ s Sdimg

(GP13), Boc- deprotectlon (00C, 10 min.; rt, 2h) of 1-

-chuﬂbm«m(at-&mbm& B2l Gorbhprngt) ethyll Blaﬂnylcme,vmﬂetrﬁhww-)
&ﬁa‘;z di hydro-8/-/-imdazo[1 ,5-
"“@Tﬁ ﬂR¥“¥"Uhrboxyllc acid tert-butyl ester (0.186

Acgprdifg 39Hergenkial grrced @bt 6P 18 Biotideptditantiby (°C, A OGN # rt, 1h30) of 1-
ch%5%{%&4%?%3%-5@5%&erlm%ze(hyl}-g-éthy]r-)s,é-éﬁﬁyaer)é%?—ﬁitmeuéiazom 5

alp@zinetocarbdxylic iatiduertauet leyler phERY ) 1 S7AYhIod Jave altet ptrification
by [fgmﬁw M%ﬁg%ja%%@% L3%0N9071) GRE B tdd dr8adst 13hloro--[2-
(4- &rlc[)rB-C{,S»dfTIUdl@l‘-piheﬁnyl()—iatrfyl]@%tmmw&tﬁiﬂaww intitidid[1,53pyeddne as a

vorbihliobr & DEOAELENRNG < G5 Tkt il G Skdiupe

(GP13), Boc-deprotection (00C, 10 min.; rt, 2h) of 1-
1 -chIoro-8-[2-(3-ch|oro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-

imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 2h) of 1-
chloro-8-[2-(3-chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[ 1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (0.684 g; 1.390 mmol) gave after purification
by FC (DCM / MeOH / 25% ag. NH,OH =150 /10 /1) the expected product 1-chloro-8-[2-
(3-chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine
as a yellow oil (0.508 g; 93%). LC-MS: tg = 0.84 min.; [M+H]" = 391.90 g/mol.
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cyano-8-[2-(3-fluoro-4-trifluoronethyl-phenyl)-ethyl]-
3-net hyl -5, 6-di hydro-8/-/-im dazo[1 , 5-

W@rpgnzzdhe- 7- carboxylic acid tert-butyl esterPCDIRGWA7/055245
g; 0.599 mmol ) gave after purification by FC (DCM/
MeOH / 25% ag. NHAOH = 150 / 10 / 1) the expected
product 8-[2-(3-fluoro-
4-trifluoromethyl -phenyl)-ethyl]-3-nmethyl-5,6,7,8-tetr
ahydro-imdazo[ 1l , 5-a] pyrazijjg-1- carbonitrile as a
pal e yellow solid (0.195 g; 92% . LC-Ms: tR = 0.81
mn.; [MH + = 353.35 g/ nol.
1-chl oro-3-propyl -8-[2-(4-trifluoronethyl-phenyl)-ethy
I1-5,6,7,8-tetrahydroi m dazo[ 1 ,5-a]pyrazine

1 eﬁmersi[m &eufMBao-g&nﬂuaJonﬁ&tﬁﬂeﬁhﬁrﬁjl)(é?ﬁ’ @-Brethyl 5,6,7,8-tetrahydro-
Boc- d?r ot ection (00C, m n. 1-

imidazeld >-alPyragiia - 8- [ 2- (4 tr| f1 uor orret hyI phenyl ) -ethyl]
Acccﬁdlﬁg% médgﬁé?regdl prodedua@GH13B)., Boc- deprotectlon (0°C, 5 min.; rt, 3h15) of 1-

razi ne- 7-car boxylic acid t butyl ester
Ch'@ o s B e s Freiat g by fpie >
M?Q[‘l 6 a aﬁﬁb 7%@1@/% aeRPDtert-thidyl/esier (01760 xRt &HmOl) gave after

purﬁvcamn e ¢ 0EH (HPPH U Bsehaa A OphiaRgPy I8¢ A e expgotedgroduct 1-
t | m | 1

o o

IMigZ06] alp-vaﬂ'r& 8% §.ygHlow(all (4328 &- 9% = 0.82 miin.; [M+H]" =

3931838 Gaholphenyl ) - et hyl |- 3
-propyl 5,6,7,8-tetrahydroi m dazo[ 1 ,5-a]pyrazine

e R RN e WA TN e Ep—
|m|@bhqﬂg}§ij Waz(r%fl uoro-4-trifl uor onet hyl - phenyl ) - et hyl ]
- hyd 8

Aoy 36 Heeeneial e iec  GEoY B deRRI oG S (i a30) of 1

chIQro ﬁeﬁwﬁe ([Jm@lLt}lfI@ﬁMmemﬁ)kﬁ’—th)Léth)ﬂ% BQihylayo- 5@.@@@%#1 5-

a]p%rra&@ﬁgt ca?_rt{oe)?w Bra&%te[rtzbutgh ester %02248 ) Ot&)% e)r(TPo )CE;aeve the expected

prod8etf | uor o- 14cmgnof3 umg/gsr[ﬂ d[uythﬂm@inylhbxﬁbhydﬂ) e'ihyﬂ}’-@s%ﬂS fetrahydro-
ro-imdazq a I ne _as a w

iAol B 20608100 RG22 8 I8 B e T B\ i ver =

37809 gMdolg/ mol . i -chl oro- S-et hyl -
d- ", S. S—trl fl uor o- phenyl J-et hyl | -

r.azi o ccor di tq, the
L Eh A Bl SRyl SRS AT P-P
bermzdhltrllét 2h) of 1-

.0r rifl uor o en

ARG Ao PreRdy B P T3l BppPRre@Os el B sRy i ooy of -
chlao-&[2- @deaboﬁpyénﬁﬁétbyl] 3@1@118 6gj|h3@ir(8-691-|ml‘d}iz))[1@la]©y@fzher7 -
cargg{yllfz Ia%%tt{ag buR/Yester {o%a\é' g; 1.219 mmol) gave after purification by FC (DCM /
MeOH / 25% aqg. NH,OH = 150 / 10 / 1) the expected product 4-[2-(1-chloro-3-ethyl-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazin-8-yl)-ethyl]-benzonitrile as a yellow oil (0.383 g;
100%). LC-MS: tr = 0.73 min.; [M+H]" = 315.08 g/mol.

3-ethyl-82-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine-1-carbonitrile

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 2h) of 1-
cyano-3-ethyl-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (0.186 g; 0.399 mmol) gave after purification
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MeOH / 25% ag. NHAOH = 150 / 10 / 1) the expected
product 1-chloro-3-ethyl-8-[2-(2, 3, 5-
W@ pioBlTR2PD- phenyl ) -et hyl ] -5, 6, 7, 8-t et r ahydr o- | PAHEB20071055245
,b-a]pyrazine as a pale yellow oil (0.277 g; 969%.
LCMS: tR=0.83 mn.; [MH + = 344.41 g/ nol.
i -chl oro-S-ethyl -
d-~-tS-fl uoro”- et hoxy- phenyl J-ethyl | -S.
d-tetrahydroi m dazo[ 1, 5-a]pygyazi ne According to the
general procedure (GP13), Boc-deprotection (00C, 10
mn.; rt, 2h) of 1-
chl oro- 3- et hyl - 8-[ 2- ( 3-fl uor o- 4- net hoxy- phenyl ) - et hyl ]
-5,6-di hydro-8/-/-imdazo[1 , 5-
by abqwmv VRO P%%%ymoal& d50 ¢1b hythd e@%bt%ﬁ p(roduct BUhyl-8-[2-

(3- Tﬁmﬁtnfﬂ@p@raat%ylml,@%q)-e%h;g@péj ; Iﬁgtlat:r:e?r{ylfjp({] ﬁgg%z)@bké-lawrazme 1-

carBb@IfEChs é%@lhﬂv@élp('o?ﬂﬂ'l g; 98%).
et hyl - (3-fl uoro-4-nethoxy-phenyl)-ethyl]-5,6,7, 8-

L ok e BB B o
m?ﬁﬁo[@% é}}/pm'dmzne 1-carbonf|t|rlle - 1

or me oX n
Aodigfing b Tie ghrprt-iraeects, USRI Baggporetochonibe) 45ime: . 2 of 1-
cya@\@CBDIZd(BET@otc94&ﬁf©oﬂﬁrﬁl=ﬁh)alph§ﬁ3ﬂp@lﬁw[ 8- nﬁﬁ%),a dihydro-8H-imidazo[1,5-

AIPGRE B EIp 5o SSCPRIES Gsier (2Fbe) OSESD getg Pfepitcaton

by FeYbcMm 5M60I74M0115% 84- bl(IHAGiH damg/h ot/51 t)> tr;e expected product 8- [2 (3 -fluoro-
raz e-/-calr no |1 C o er u
RIS T oG el S Pl 5 R LS AR e -
carbyBirild a£5%eaﬂyeubw4k@hb 0. 26809/ 923@) LcInst e espeqn eM+H]" = 353.35
roduct 1-chloro-8-[2-
9”% 5- dlfluoro 4- met hoxy- phenyl ) -ethyl ] -3-ethyl -5,6,7,8

-tetrahydro i mdazo[1l ,5-a]pyrazine as a yellow oil (
1-chlotéCB- 'r‘opQB%[Z (i-ﬁlﬂiﬁ)rohﬁtlwl—fbkﬁﬁymelthyl] b8l 8-tetrahydbé-. 06

g/rm[Jl,I chl oro-S-et hyl -
imigaz 1?0?183’@2!'}‘1 f1 uor omet hyl - phenoxymet hyl J-S. Q
Acebriiiag tahed genemldageddute (@Pﬂi)pBbaaemeteﬁﬂ@m(G:angotrmnt he 2h) of 1-

chlgﬁogﬁprolpylpé’-%ﬁ&qaﬁuoié tJﬁS bheny ﬂ%ﬂ%o é S%t I r%rbl-g |m|dazo?1 5
a]pghlz:fnie%&arbb*}&b -a8id(tértftutyd re@’feE(t 650 gy arsnahingl) gake @tz pwrification

oy ERY ey Rt 250 54 ineaidh 8300 i e sxpppd prpdsgit-ohioro-3-

progy!- @[%(ﬂanmmbmem@mwemw)ethynwe 7 jsctetrateyardimidéz o DEMdyrazine as a
ol 1 220% 006 NARAS1. 200k 0 - L5 28075LE°

1-chl oro-3-ethyl -8-(4-fluoro-3-trifluoronethyl-phenoxy
1-chibdrbya-)2- (3 - of o S-trifluoadmethyl-pheohd Fethy 1] Bp rapybB 165z, 8 tetratsydro-

I % . - VB: = 0.
Imlﬁﬁgﬁ,l&\ﬂpml Oé/rlnzlg 60%9. LCMs: tR=0.76 mn.;

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 2h) of 1-
chloro-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-propyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (1.130 g; 2.306 mmol) gave after purification
by FC (DCM / MeOH / 25% aq. NH,OH =150/ 10 / 1) the expected product 1-chloro-8-[2-
(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-propyl-5,6,7 ,8-tetrahydro-imidazo[1,5-a]pyrazine
as a yellow oil (0.899 g; 100%). LC-MS: tg = 0.85 min.; [M+H]" = 390.01 g/mol.
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I -chloro-S-ethyl- d*-trifluoronethyl -phenoxynet hyl J-S.

Q d-tetrahydro-i mdazoll.Sa] pyrazine According to the
W@ewenz29pr ocedure (GP13), Boc-deprotection (O0RO/IB2007/055245

mn.; rt, 2h30) of 1-

chloro-3-ethyl-8-(4-trifluoronethyl-phenoxynethyl)-5,6

-di hydro-8/-/-imdazo[1l ,5-a] pyrazi ne- 7-carboxylic

acid tert-butyl ester (0.381 g; 0.828 nmnol) gave after

purification by FC (DCM/ Moy / 25% aq. NHACOH = 500 /

10 / 1) the expected product 1-chl oro-3-ethyl-8-(4-

trifluoronethyl-phenoxynethyl)-5,6,7,8-tetrahydro-imd

azo[ 1 , 5-a] pyrazine as a yellow oil (0.257 g; 86%.

LCMs: tR=0.75 mn.; [MH + = 360.17 g/ nol.
1-chidiblRéwyl-812-F,3 @Ltﬁﬂhbbﬂ pREVNINtR 156, 7 3= t@trﬁhWHO' |§u&zo[1 5-

d-tetrahydro-im dazol | . Sa] pyrazine According to the
alpg&mw procedur e (GPls) Boc- deprot ection (00C, 10

Acéﬂrding t(!S ‘the erélfprécedure (GP13), Boc- deprotectlon (0 C 10 min.; rt 2h) of 1-
t hyl - phenoxynet h

| )
eIV o Gjforasehgnyl)s lr%Gﬂ%ye@r%wﬂ%o[gé.adpyrgzme 7-

carbsmuc kéldFdertfbﬁfyﬁéstépi :0.8407@ v aﬂawsurﬂfctaﬁfn by FC (DCM /

urification b MeOH / % aqg., NHACH = 150 /
//25_@5) aﬂh@“"&@%e‘c?%/ bQ 6&]}@{3 expected product 1-chloro- 3- -ethyl-8-[2-(2,3,5-

trlflﬂtor@)tﬁh‘éhﬂggth@%&% ﬂBH@ﬁMHWlﬁﬂ&B@é[‘P& B}idy)azme as a pale yellow oil (0.277

8-tetrah 10|mdazo[ a] pyrazi ne as
o F7pl G 50 Loy B 40466 Lo v TR = 0. 73
mn.; [MH + = 320.18 g/ nol. |-chIoro S-et hyl -

1-cmdr8=3-éﬂ'h§/|-axpzwmubw-4mn@xwﬁﬁérhw) éth$1]3,6,7,8-tetrahydro-

) _é-tet Eéah‘édro i m dazoll. Sa] pyrazi ne Accor di ng to the
imidazell p-alRYENfur e (GPL13), Boc- deprotection (0C, 10

Acéﬁ'r:dlaing té ghe gér{’e%lgp%cehure §(|3P13) Boc- deprotectlon (0°C, 10 min.; rt, 2h) of 1-
chl or - et - 8- [ ro XY,
oS B e B i b R e s BRI LML) P
a]pﬁl%lzmetﬁéérb&qlw|ac@iStbﬁlbu(31D 24Q3 (4790 gBZ@)8Wﬁ3ﬂnbl) @@V@ aﬂfalt punﬂcat.on
r 5
o B G Tt et ad s £c1o0. LT b LS PRGPd grqdyt 1-chioro-3-
eth/k8-f4- mmﬂhryéthm%@ﬁyuy@tﬁy}ylae 58&?3t7ar§rdtcﬁﬁmaét}0@1’ S-aﬂp"y}'é?tlne as
1.5 razi ow Ol

a volhna (0% IGHRES: fy o tin oy 58 5o ot

Synt heS| s of el ectrophl l es Z- CHPh C(ONHR 4 F. 1
1-chioTbF8R[2-(2, BdifluotaremeethogyHphenylf-ethnild3-ethyl-5,6,7,8-tetrahydro-
imi%%éﬁ%t-a Iy;:a%nbeanoyl phenyl - net hyl ester
According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 2h) of 1-
chloro-8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (1.601 g; 3.511 mmol) gave after purification
by FC (DCM / MeOH / 25% aq. NH,OH =250/ 10 / 1) the expected product 1-chloro-8-[2-
(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine as
a yellow oil (1.240 g; 99%). LC-MS: tr = 0.80 min.; [M+H]" = 356.06 g/mol.

1-chloro-3-ethyl-8-(4-fluoro-3-trifluoromethyl-phenoxymethyl)-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazine

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 8h) of 1-
chloro-3-ethyl-8-(4-fluoro-3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-imidazo[1,5-
alpyrazine-7-carboxylic acid tert-butyl ester (0.245 g; 0.513 mmol) gave after purification
by FC (DCM / MeOH / 25% aqg. NH,OH = 600 / 10 / 1) the expected product 1-chloro-3-
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(S)-2- hydroxy-L/-methyl -2-phenyl -acet am de Mt hyl
(S)-(+)-mandel ate (17.000 g; 102.304 nmol ) was
wale@sorszed in a 2.0 M solution of nethyl am ne PCI/N2@/055245
(230 mM; 460 nmmol) and kept at rt for 1 day. Another
portion of nmethylamne in MeOH (10 m; 20 nmol) was
added. A third portion of nethylamne in MeOH (10 m ;
20 nmol ) was added one day |ater. After additional 24h
the reaction mxture was conggntrated to dryness under
reduced pressure to give the desired am de (S)-2-
hydr oxy- L/ - met hyl - 2- phenyl - acet am de as pal e yel |l ow
crystals which were used wi t hout further purification.
LCMs: tR=0.52 nin.; [MH + = 166 g/ nol .

etht/08- (kﬁﬂlﬁ)'rélGStHfILfd?&héth?lcgbl'%noxymethﬂ) -5,6,7,8- tetrah?/dro |m|dazo[1 5-
S) - met hyl car banpyl

a]pmaz'”fais(?oy?”ﬁwtﬂ")(o 4nf g[ﬁ@g‘%’) &@4‘!’43@ G S rﬁ%*l"j] wé”F % 32 g/mol.

successively added at rt to a solution of

1-chfro 3-8Hh§/1-8¥-trifld orBRieiy| -phrePBR MRS, 8/7] iR tlaBy dRfingidazo[ 1,5-
14. rt5)28 rr?ml;wlré [%M (50 r?ﬁe ﬂy. m xt ure vvas'(at ?eatleng azol

a]py@zt'"‘bnwl se with p-tol uenesul fonyl chloride (2.770 g;
Acd(#dlﬁé’,@o m@cdehemngro%bumrqupata) Blocfdeprotdutior (@ Cs ab veint rtya1$30) of 1-

cuo a e resi ssal ve
Ch'qfl?g‘éﬁ?‘éj%\éf ”tt”gB?ere - @‘@‘M’@ﬁg\)(ﬁ%a'ht/ 832”’ W'S?F%Wé’&oyraz'”e'
7- camoxylmadzi%gwtynes@n (@38 @m;szng thave%fteﬁbﬁufﬁ:@iuofew BC (DCM
ve vacuQ an res

| MR 2B Bkt ARariTh § NS i St Pecet TeBlogg-gretnyi8-4-

triﬂnb}@drr@me—) 9h@rd>x§n|®§Wyf:)I5@6,w,[erte%ﬁydr@mﬁ@ém@awt ife0RECa yellow oil
| - | car yl - yl - ster as

0.5 G- BN var 0 A b FR LG8 L i + =

320 g/mol. G Synthesis of conpounds of formula (1)

1-chloral8«(8, 4 tinvethgl-phenoxymethyl)-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-

7,8-tetrahydro-i m dazo[ 1, 5- a] pyrazi ne derivatives

alRYf33ine syl at es [ general procedure for L/-al kyl ation
Acturtiing &b et g@riﬂn:jallp&éce(o@zél@ﬂ’ﬁljpBac-ﬁeﬂ)mtdcﬂ@h ¢G°Ct he min.; rt, 2h) of 1-

ey EPEE R R b PSSt AR s B g e

carbuoxytie asidvettputyl leﬁtehw(xﬂa gﬁdp?&lpmrﬁm gwee Renpwificatiordoy A€ (DCM /
ive at . mmol ) . e resu

meFEP a5 S Sk Sufsd tn o o Bueed BiapEral-tE o a-ametny-

phérivaymetheh-3retiayiis, 6)N, Sttbtnehy dkociaiipd [ 1L 5-alpyrazine as a pale yellow solid

(0.240 g; 96%). LC-MS: t = 0.73 min.; [M+H]" = 320.18 g/mol.

1-chloro-3-ethyl-8-(3-trifluoromethyl-phenoxymethyl)-5,6,7,8-tetrahydro-imidazo[1,5-
alpyrazine

According to the general procedure (GP13), Boc-deprotection (0°C, 10 min.; rt, 2h30) of 1-
chloro-3-ethyl-8-(3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazine-
7-carboxylic acid tert-butyl ester (0.403 g; 0.876 mmol) gave after purification by FC (DCM
/ MeOH / 25% aq. NH,OH = 600 / 10 / 1) the expected product 1-chloro-3-ethyl-8-(3-
trifluoromethyl-phenoxymethyl)-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine as a yellow oil
(0.182 g; 58%). LC-MS: tg = 0.74 min.; [M+H]" = 360.33 g/mol.
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(R-2"-{1-chloro-3-ethyl-(S)-8-[2-(4-trifluoronethyl-p
henyl )-ethyl]-5, 6-di hydro-8H m dazo[ 1
WQ 2008pp82p8BZi n- 7-yl } - L/ - met hyl - 2' - phenyl - acet anP@BIB2007/055245
Prepared by reaction (800C;, 48h) of
1-chloro-3-ethyl -8-[2-(4-trifl uoronethyl-phenyl)- et hyl
]- 5,6,7,8-tetrahydro-i mdazo[1l ,5-a]pyrazine (89.6
ng; 0.250 mmol) with toluene-4-sulfonic acid
(S) - met hyl car banoyl - phenyl - ngbhyl ester (87.9 nu;
0.275 mmol ) and subsequent separation of
di ast ereoi soners by preparative HPLC. Yellow solid.
LCGMS: tR=0.91 mn.; [MH + = 505.40 g/ nol. Exanple
2 (™M -{i-chloro-tSJ-
F d " s{Sthesidl dfl dledtidpHilel fZ- GHPﬁfCﬁUYNHRphenyO ethyll-S-eth
-S - dihydro-8H 1 mdazo[ 1, 5-a]pyrazin-7-yl}-
F1( 80 ttrlkgls acgfggpen¥14-sul tnallcgnamd (SS (rer%%ll;ylcar%amoy pLen;r/\ -methyl

estérchl oro-8-[2-(3,5-di fluoro-4-trifluoronethyl-phenyl)-
et hyl ] - 3- th -5.6,7,8-tetrahydro-imdazo[1l
(S AT ZPHRY ISP ol ) w th tof uene-
MefhyS (ﬁ)f(lehféza@Iate ({ $)00g@ hyb Gan bﬁdmblylg\ra@hﬁs’mlveﬂﬁrﬁ Ry2.0 M solution of
an ubse nt separatjon
B eiia o Mo 7t ST AP e 1] BePt B TOT L a) it portion o
meﬂrﬁ}'ldnﬁine LCMEBOH IR G- n); 9% nihdl) wasMidded. A titd porfongéfmMkthylamine in
Megxl-ﬁ&% i g(p Ugé%)\ga%%qq%g Onﬁr{’@ﬁ{?’éﬁ%fﬁ@r Pd%t'(élah%h i§e reaction mixture

was @ohysht@tedl to dryness under reduced pressure to give the desrred amide (S)-2-

hydr@&_{y &'rr%%é¥|@d&15{/)¥/ %(géqmlgﬁy?'%@ée }gatﬁa\é{ycgys%gl]s WthTY Were usegnwﬂhout

furtheeplrdicetiodr [ 2- (2, 4-di f I uor o- 3- net hyl - phenyl ) -et hyl ] -
3-et hyl -5, 6 7,8-tetrahydro-i mdazo[1l ,5-a] pyrazine

h toluene 4- sulfonic acid
LC%\%) tﬁe?ﬁ?ﬁ SW'%%W %methyl ester (93 ng; 0.291
nmmol ) and subsequent separation of diastereoisoners by
tolperepdqsatfonie ddil (S)-rielhytdaelsameyli-phienyl-Bethyl esker= 0. 90

DIF;(E&(Z 4{ Nthl ; Oé rﬁ'r%gl) gﬁd %/MHB (1%ané)l1e1 8% rmmol) were successively added
at tlic*a B&uﬁardoff(summydrdxml\hmetrghérpyléhﬁ{abyﬂahm& @400l g; 34.528 mmol) in

DC}@@{ %{)? 5@? H"i}lrpg‘ffj‘f:}azﬂr%?}g? fﬁ))(?rti-ofwisﬁh"éiHW'-"%{B%QGSHV‘%J%(' ghigride (2.770

g; (Rp22' mr{1&zl)-ankjl slirr@d(ﬂ)rtffer 2h. The solvent was removed in vacuo and the

reshﬁe&%ﬁﬁ%cﬁ l %@I IHE g%/a&;fsaoitlﬂw )Waesttngrll Lvagheec} R/\y ice Wrth an ag. sat.

NaHCO; solution and once with brine. The solvents were removed in vacuo and the

residue was recrystallized from EA/tert.-butylmethylether to give the expected tosylate
derivative toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester as colorless
crystals. LC-MS: tg = 0.93 min.; [M+H]" = 320 g/mol.

G Synthesis of compounds of formula (1)

N-alkylation of 5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine derivatives with tosylates
[general procedure for N-alkylation with electrophiles (GP14)]
To a solution of the respective 5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine derivative (1

mmol) in 2-butanone (6 ml) was added successively N-ethyldiisopropylamine (2 mmol),
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7-yl}-L/-nmethyl -2'-phenyl -acet am de Prepared by
reaction (70 C, 3 days) of
wWQa2@Blm2ot 8- [ 2- (3, 5-di fl uor o- 4- et hyl - phenyl ) - BETIB2PO7/055245
3-ethyl-5,6,7,8-tetrahydro-i m dazo[ 1l , 5-a] pyrazi ne
(45.9 ng; 0.135 mmol) with tol uene-4- sulfonic acid
(S) - net hyl car banoyl - phenyl - net hyl ester (47.4 ny;
0.148 mmol ) and subsequent separation of
di ast ereoi soners by preparatjpge HPLC.
(R-2"-{1-chloro-(S)-8-[2-(3,5-difluoro-4-nethyl -pheny
| )-ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1
, b-a]pyrazin-7-yl}- L/-methyl-2'- phenyl -acet am de:
colorless solid. LCGCMs: tR=0.90 min.; [MH+ =
an(ﬂﬁn?e redpdliv® kosylate (1.1 mmoI) The resultlng mlxture was heated at the indicated
R-2'-{1- chloroé R) - 8-[ 2- (3, 5-di fl uoro- 4- net hyl - pheny
te”PF)er%t’WPT thggév(eﬁypa@log t'mehydro 8Hi mi dazo[ 1
, 5-a] pyrazin-7-yl}- L/-nmethyl-2'-phenyl -acetam de:
Exmbwtess solid. LGMs: tR=0.92 mn.;

[ MEH] + =

487.5 / nol a e 5 (RIM A oro-S-ethyl -t SJ-
Rt 1 EBItpubr by R I2d e e bre PHERgRS sy -5y dro-oH-
imiddzéTy 5-SlpyFdZin- my@aﬂ%éthyl-Z -phenyl-acetamide;
Pre(p%ed]zhg)ﬁl Ee%%llgrhzqgl}( }@é'h) oqE1 g}foro%-etﬁaer] I-(4atﬁ utoarlcr)rrln(caj %yl &enyl) -ethyl]-
5,6€t, @Yétrawdroamio%zéﬁ -5- b]pwa@mé (89 i6f ngo10@BBt My ot)PiEm Yolderfd-sulfonic

4y rieheermey shendriagn 25
acl ](%} By %FP?V"B TR st %h@ﬁﬁl MPe &% BEGH apd suhseaquent
seRiyatiopasttdiferédiforkersdyda¥sarafe HPLC. Yellow solid. LC-MS: tz = 0.91 min.;

-g:hl ro-3-ethyl-8-[2-(3-fluoro-4-trifluoronethyl pheny

[Mﬁj]- ~ORyO| 980l 7, 8-t et rahydro-i mi dazo[1 , 5-a] pyr azi ne

(71 . 1 ng; O. 189 mol) wth toluene-4-sulfonic acid
Exérbplen®t hyl car banoyl - phenyl net hyl ester (66.4 ny;

R 32EEREB SR BRI B EoRelR-ehenyi)-othyil-3-ethyi 5.6
dihyRyo SH-I{rﬂ.dﬁﬁ[QE@i@yrﬁtlhﬂ-yIG& nﬁtlﬁﬂ-z(-ahéhylea“détaqrntd‘el fl uor

Prepared B reBO 803 S bay k] e Prib O o B EfifGhetayi-ohony)

ethgipBatthy@S%H, B0l tbtehhydfo-iMidazoR , 5-alpyRZing (10 ;md; NdtHistmmol) with toluene-

523.52 .
465%%? ) (S-metyleaioameysehgwinety) e8te 2624 fdso-429.-pol) and
subsﬁahl&l@ft@éﬁﬁh}ﬁbﬁ lbhelra)ﬁe_)ec&é?dmyér;]f 4y, feparbindy HPBC: Pale yellow solid. LC-
razi- 7- -
M#_}n n@éﬁ 'nZE\A%ﬁg%ﬁ%a%eq/Q%I'de: colorless solid. LC MS:
tR = 0. 94 mn.; [MH + = 523.52 g/nol. Exanple 6 :
Example 3:

(R)-2’-{1-chloro-(S)-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (70°C; 3 days) of 1-chloro-8-[2-(2,4-difluoro-3-methyl-phenyl)-ethyl]-
3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (90.1 mg; 0.265 mmol) with toluene-4-
sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (93 mg; 0.291 mmol) and
subsequent separation of diasterecisomers by preparative HPLC. Colorless solid. LC-MS:
tr = 0.90 min.; [M+H]" = 487.54 g/mol.
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(R-2"-{1

-chl oro-8-[ 2-(3, 4-di net hyl - phenyl )-ethyl]-3-ethyl -5, 6-
walRtvgdrs29B8H- i m dazo[ 1 , 5- PCT/IB2007/055245

a] pyrazin-7-yl}-L/-methyl-2'"-phenyl -acet am de Prepared

by reaction (700C, 3 days) of

1-chloro-8-[2-(3, 4-di net hyl - phenyl ) - et hyl ] - 3- et hyl -

5,6,7,8-tetrahydro-imdazo[1l ,5-a] pyrazine (88 ny;

0.276 mmol) with tol uene-4-syhfonic acid

(S) - met hyl car banoyl - phenyl - net hyl ester (97 ng; 0.303

mmol ). Purification by preparative HPLC afforded the

m xture of 2 diastereoisoners. Colorless solid. LC Ms:

tR=0.89 mn. and tR =0.91 mn.; [MH + = 465.59
Ex% 4 Exan'pl e 7 :

-et hy [2-(3-fl -4-methyl -p

(R),-pe-f{%qmgpr@p 13 [g (%)5311 ql,w,oozf g}qitlmlmayl)-fthyl] 3-ethyl -5,6-dihydro-8H-
imidaze{h W&]??falhr? L7 WIENImetAPLD Y hehyt-REGBNid@S8d BOLZ g1 aMbro-(R)-8-

- 3-
&Q%Wflug rg-4- r(lgthyl BB?WIkem{]rﬁ?tth@ﬁgﬂ hy dropgff-jmislagold; 1glpyrazin-
7 y'I}ON%bthW ﬂflﬂﬂs[ngl 5cét]aﬁn¥de32| n-7-

}-L/-meth | -acet am de Pr%oa red reacti
Pre(p?mjcpy geagg%smo@ 3 days) of 1-chloro-8-[2-(3,5-difluoro- 4 methyl- phenyl) ethyl]-

e1hy¢~5|607f @-Téira%/adbl-mﬁ)‘a{zgﬁ SBafolkiome- @5@@'0@@%&)‘ with toluene-4-

rahydro-i m dazo yrazi ne
SU'EO@@ ?CWg (Sbm.?tfz'CﬁfP@ﬂ)oylAPff%y{ @Ptﬁwhé%s!?r E‘U] § 48z G4y mmol) and

sulisehudrR sbyaraferdarmdierebieobrs B preparaileeP(T4. 4 NU;
0.232 mml ) and subsequent separation of

RIS S BT G o Ao e Vi Sl st 2. Sty -84+

|m|b1@iby1 J-afyredid-7 511Gv- didﬂ)@ﬂiQDprﬁe‘H:yﬁéd&éﬁﬁlbellcolorless S'Ol(ljd LC-MS: tg
met hy phenyl - acet ani de:
09D giige ML soie dieoks TR % 0 90 n.; [MH + =

469.53 g/ nol. Mxture of 2 diastereoisoners
(R} +-2hlofalRyba- [Qr(e53d|mtdw44-raethgll-;ﬁr&npll)-emyq-%tmatmbprda\eraH-

d imd [.1 ,
imiodgorf b ovbaan 5 AN Lo BERERER, colodass, solf. LOMS: ta
0.9e@hior [\sid] salg7dk5 g,zﬁolvs tR=0.88 mn and tR = 0.90
mn.; [MH + = 469.53 g/ nol. Exanple 8 :

A - fi-chloro-S-ethyl-tSJ-
Ex%’-" le—é'l uoro”-trifluoronethyl-phenyG ethyll-S.
(R)-2:1i{hl-}ohtm'o-ZBéthM-(S)"radﬁz(GEfﬂuoro-4-trif|uoromethyl phenyl)-ethyl]-5,6-dihydro-

8Ht|%}(?‘4}%ﬁ,€-%j®_{g€ 7}-)9&' N-met ﬂJZ;-%hérpﬁ-ean lardiG gta%ﬁ](ﬂ?Z -chloro-3-

ethy1-tR)-8-(23-Bugrd-4-Riffucromethi-bhihylrethyils, BdihyrireBH-jmieako[1,5-
5 dr 0: BH- ey

alp&f%ﬁf? Zzylﬁh'/%?/'irh?’l ?/’pﬁyﬂ%g m—'gﬁenyl - acet ani de

Prepared by reaction (70°C; 3 days) of 1-chloro-3-ethyl-8-[2-(3-fluoro-4-trifluoromethyl-

phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (71.1 mg; 0.189 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (66.4 mg; 0.207 mmol)

and subsequent separation of diastereoisomers by preparative HPLC.

(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: colorless solid. LC-MS: tr =
0.92 min.; [M+H]" = 523.52 g/mol.
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Prepared by reaction (700C, 3 days) of
1-chloro-3-ethyl-8-[2-(2-fluoro-4-trifluoronethyl pheny
wo 2008014291 ] - 5, 6, 7, 8-t et rahydro-i m dazo[ 1 , 5- a] PY¥/EB2007055245
(77.8 ng; 0.207 mml) wth toluene-4-sulfonic acid
(S) - met hyl car banoyl - phenyl - net hyl ester (72.7 ny;
0.227 mmol ) and subsequent separation of
di ast ereoi soners by preparative HPLC.
(R-2'-{1-chloro-3-ethyl-(S)p8-[2-(2-fluoro-4-trifluor
onet hyl - phenyl )-ethyl]-5, 6-di hydro-8/-/- imdazo[1l
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acetam de:
colorless solid. LCMs: tR=0.92 min.; [MH + =
523.52 g/ nol .
(R)(ﬂ{1%h|o{&3%myom @Eeﬁtatfwbrd B)tnf%o[o?nétﬂylfdh@@ylpetﬂyn Bist diki@iro-8H-
pheny ydr o- 8H m dazo[
'm'd%zolﬂ %ﬂpé{ﬁzr'f‘ ﬂi}r’}’ meLUy' erFP*H%ﬂy' %@et%ﬂ@ﬁylc%&'@%rﬁo% LC-MS: & =
09ﬂ%|ﬁrg\ﬁ$ﬁ] s@AG2 difoVS: tR = 0.94 min.; [MH+ =
523.52 g/ nmol. Example 9 : ("' -{i-chl oro-
d-"-t S"-di fl uoro-phenyO et hyl | -S-et hyl -
Exa'HPh’y%lro dH-i mi dazol | . Sa]
(R)m'r{whrbrz &4[2}(3l4! dinesthyllphenyPbst Ayl -3atRY 12816 dehydre BM-sidazo[1,5-

b ct
V&IL' - ét?‘yggmw?as%@"bﬂ%nyu ethyl ]-3-ethyl -
Pre%a&d%ﬁréa%hbr&l'@wm 3 cnayé@bﬂhkhlo%o 8][RY3, azjluﬁ@th{n%eﬁg) -ethyl]-3-ethyl-

I
5 607s§l %q{ﬁpd@%g‘%;ﬁoa]éﬁrgﬁvé (ﬁémgyﬁ Zggpgpo wih K)Iqﬁ?e -4-sulfonic acid
(S)dnédtAcamBmpy!- dmhylfm@tayu a¥ferly7 pige paoatnhma? Hﬂhrﬂc@tfdnqsmeparanve
HPLBSERERE Sk B 2SSl SR o baby SRS A = 0.89 min.

and’rﬂ& 41 gdinpiM-EXaERIEe.58Q)mer ' - {1 - chl or o- t SJ-
-N-1S. S difluoro”-nethyl -phenyO et hyl | -S-net hyl -
E -d| L]ﬁy Iro- 8/-/-imdazo[1l
XaBPE Pyrazi n-7-yl }- L/ - met hyl - 2' - phenyl - acet ami de and
(R)(R){‘I <hidrd- 3-€Iih|yD(R) 8-[2-(3-fluoro-4-methyl-phenyl)-ethyl]-5,6-dihydro-8 H-

|m|Fi %o[g %?Z]R§ -Ipil}l- pnragigg"lrgfe { I'za¥1yl gcetg%liAe_ grtu;] Y&)]-Z_’?{:I ﬂéﬁ@%-a-
ethy]-py[2-43-Flnoro- yhﬂ.ethyhmdw)l-etﬂyliﬁt&dwdaset-lamimoﬁ,ewwdzin-7-

0C,_ 3. days) of
V'}?Xmﬁ&ﬁg 'Qp'f’éy agelamide) o1 o- 4- met hyl - phenyl ) - et hyl | -
Preparazt by Ire&ction 7(782C;e3 rdaky)d 604 ichiota3-@ltty|-852-43 nuasraz4| methyl-phenyl)-

eth%@? Ggﬁﬂ%r%gawa%%zoyhéE&pﬁ/%{ﬁi\?&ﬂ&8 Q-eé? S 62:}% ngmlq,B with toluene-4-

suIfan*B@cidﬁ%))—méfhﬂlcétlb&&gldﬁﬁﬁnysaﬁmyatesm 0f4.4 mg; 0.232 mmol) and
ar at,| ve

subseagén rsgp())elqr'sa ion ofsdlaéfer%cr)ls mers by prepl)_'leﬁ%t(l%/e HPLC.
(R)-2’-{1-chloro-3-ethyl-(R)-8-[2-(3-fluoro-4-methyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: colorless solid. LC-MS: tg =
0.90 min.; [M+H]" = 469.53 g/mol.

Mixture of 2 diastereoisomers (R)-2'-{1-chloro-3-ethyl-8-[2-(3-fluoro-4-methyl-phenyl)-
ethyl]-5,6-dihydro-8H-imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: colorless
solid. LC-MS: tg = 0.88 min. and tg = 0.90 min.; [M+H]" = 469.53 g/mol.
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(R-2"-{1-chloro-(S)-8-[2-(3,5-difluoro-4-nethyl -pheny
| )-ethyl]-3-nethyl -5, 6-di hydro-8H m dazo[ 1

WQ 20080p2p8Rzi n-7-yl }- L/ -met hyl -2' - phenyl - acet aPETEB2007/055245
colorless solid. LCMs: tR=0.88 mn.; [MH+ =
473.53 g/ nol .
(R -2"-{1-chloro-(R)-8-[2-(3,5-difluoro-4-net hyl - pheny
|)-ethyl]-3-methyl -5, 6-di hydro-8Hi m dazo[ 1
,5-a] pyrazin-7-yl}- L/-methybg2' - phenyl -acet am de:
colorless solid. LCMs: tR=10.90 mn.; [MH+ =
473.54 g/ nmol. Exanple 1 1 :
(R -2'-{1-chloro-8-[2-(3, 4-di net hyl - phenyl )-ethyl]-3-m
et hyl -5, 6-di hydro- 8H m dazo[ 1, 5-a]pyrazin-7-yl}-

ExampleEg:hyl - 2' - phenyl - acet ani de Prepared by reaction

800C. 3 days)  of
(R)(12’z£f'n°b}95933 %/t@%/t -)A-Br Qelugre-4otiisiuprgmethyd phenylirgthyl]r5.6-dihydro-
8H5m6dan{9r 5% ﬁbxﬁlrﬂw?m—m - Pﬁe@l%%uae adn@YRY®R!-{1-chloro-3-
with toluene- fonic acid
eth(vssR)rFer 2h§2| rsa‘hHVIU%ﬂ@ﬁW'mﬁnw-eﬁMlé 6djty dsorgff-imidazo[1,5-
a]pQré?zZﬂ-ﬂmpN)metByr-n’f-pweﬂwJaaetla»hueé eparative HPLC afforded

m Xt ure of di astereoi soners: slight
Preé)@rqdd by |reaqiign Q?ﬁ S 8. ¢yshioh 1 %nlquot?:l:\ethyl% @g&rﬂu.qro 4-trifluoromethyl-
phér{\RﬁﬂlﬂtHyI]:S 6538 teﬁ@h;@fr@li}hldafé{ﬂi A@yréﬁt %77 .8 mg; 0.207 mmoI) with
ri

- 4e%w§>m° "B S Ry soiberey ey TV PgT A fomeiyi g7 mmo)

and—éutfé@bth%ﬁtsaparﬁhﬁﬂ&ﬁ didtetaisbrerstyaRapadtiRyHPE@Cct i on
(80C;, 3 days) of

4-trifluor t hyl - ph Lo
R SRS B B G e P LB oo
m@%o[ﬂ&%{ﬁﬁ/ra’ﬂmﬂyl}w h’fétt’;]yﬂlbuﬁmyl H?]ce;iélhﬁ@ﬂicél(oq’ilgésg solid. LC-MS: tr
C enyl - methyl ester ny;
0. 9% "%mgﬁ\"r% agzggzoqvme ti onby preparative HPLC afforded
t he n1xture of 2 diastereoisoners: slightly beige
(R)s¥ 1 -gdhlotaSdBthyl-fR)8-2-@81udt d34-tréfudrdnithyl Hh88y Fethyl]-5 [\t dto-8 H-

imigﬁ‘j‘iﬁﬁia}pg/ﬁ%ﬁﬂ%@zlﬁxgﬁgﬁ%gﬁ}hﬁngbgcetamide: colorless solid. LC-MS: tr
0.9dMift 2 IM+HT edB2382t diylot. phenyl J-et hyl [ -S. - di hydro-d -
I m dazo[ 1, 5-a] pyrazin-7-yl }-L/-methyl -2'-phenyl - acet am
|de aspd (R -2'"-{1-chl oro- 3-
Ic?ropyl (R -8-[2-(4-trifluoronethyl -phenyl)-ethyl]-5
(R)-B-{dhch}ufoeﬁ-&l—(—&mmﬂlabaﬁ ibhényl)-ethyl] -3-ethyl-5,6-dihydro-8 H-imidazo[1,5-

a]pyl';@frﬁ IPN mgtlhk/l 5/ phenyl cetamlghenyI acet am de
Prepared by reaction (70°C; 3 days) of 1-chloro-8-[2-(3,4-difluoro-phenyl)-ethyl]-3-ethyl-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (44 mg; 0.135 mmol) with toluene-4-sulfonic acid

(S)-methylcarbamoyl-phenyl-methyl ester (47.4 mg; 0.148 mmol). Purification by
preparative HPLC afforded the mixture of 2 diastereocisomers: colorless solid. LC-MS: {g =
0.87 min. and tg = 0.89 min.; [M+H]" = 473.54 g/mol.
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Prepared by reaction (700C, 3 days) of

1-chl oro-3-isopropyl-8-[2-(4-trifluoronethyl-phenyl)-
W@elvgh]s2%1 6, 7, 8-t et rahydro-i m dazo[ 1 , 5- a] pyr aeCTEB2007/055245

(39.6 ng; 0.106 mmol) with tol uene-4- sulfonic acid

(S) - met hyl car banoyl - phenyl - net hyl ester (37.4 ng; 0.1

17 mmol ) and subsequent separation of diastereoi soners

by preparative HPLC

(R-2"-{1-chl oro-3-isopropylio¢S)-8-[2-(4-trifluoroneth

yl - phenyl ) -ethyl]-5, 6-di hydro-8/-/- imdazo[1l

, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acetam de:

colorless solid. LCMs: tR=0.93 min.; [MH + =

519. 55 g/ nol .
Exélﬁbre210{1 chI oro- 3-i sopropyl (R - 8- [2 (4 tri fl uoroneth

E enyl ) - X % |‘?e‘{vdro 8H m d

(RY: %{ jcbwaz(ﬁhﬁ'i ¥ ?d'fw@r “Mpthy)- p'}&ﬁxhgﬂthﬂk%f%ﬁﬂﬁu@ 6-dihydro-
8Hﬁ9.||d1arz|o?ss am}rhijn iﬁ?-wsmellﬂ'l-ﬁ’ -Bh&8y1tcetami¥aAb{RY-2’-{1-chloro-

(R)(%Z @ 2 35'“i°§‘bﬁrrﬁwv' -Rbemtheteylldgpety 3.4-dihyAre-pHdmidazel?.s-
a]dsyyézumhqnyw)m@ﬂmwzlpr%rﬁwabseéﬂree 8Hi m dazo[ 1

-al pyrazin -aceta

Prq;plag%j]ap}éfpaﬁgyor} ?@gy@' ﬁaysﬂ(ﬂjd c@orga‘ﬁg)@&rdlﬂuoro 4- mgthyl -phenyl)-ethyl]-
3- n%th;ﬂ%m ?’By[étréra/ﬂﬁi-mw b3 p(yf‘az‘irfe' Ed&'ﬁf d@yhﬂmﬁwhh -toluene-4-

t et rahydro-im dazo \J‘r yrazin
U'EO&!@ @CWg (Sbmf%w'CﬁfPéﬂ)oylAm%y{ BPlShesiErs (F3drne: 4439 mmol) and

sulis@huétR lsBydre fsrParmadterBbieOMbrsBt prepartiieP(d3. 6 NU;
0.136 mmml ) and subsequent separation of

tereo b ve HP | or
R DRSTE B3 ardin oS Rty o Sy R M Ba -8
imid&2o[1,5- a]pyrazm -7- yI}1N—metr%yll-2’-phenyl-erq]celtan(ﬂg)e: E(;:ol[ogle?s4 solid. . II_C -MS: tr
tr uor onet hyl - -8-[2-(4-trifluor
088&%%9\41%}1 )% eQW)? ]-5, 6-di hydro- 8/-/-inidazo[1
, b-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acetam de and
(R)(ZR)[1-2hIo{ogeRatEhB’Zl-({%;B-difluoro-4-methyl -phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-

mﬂ@qoﬂ% ogq?zijtp; y@E@ﬁeﬁMé%@ﬁnﬂ!%éétéjrﬁuﬁgn%%féﬁlaééo hs%ri](Y.l ?_CS\]}IS: tr
0.9a]nmipx: PM+HF 7Z-473}54Ld/mBet hyl - 2' - phenyl - acet ani de Prepared
by reaction (700C, 4 days) of
h 1-trifluoronethyl-8-[2-(4-trifluoronethyl pheny
Ex?Tp}e /H‘Iyl ]-5,6,7,8-tetrahydro-i m dazo[1 , 5-a] pyrazi ne

(R)¢2 J1-chéoroes- [zg(sandmmmthphenw)kethwueeneml sdemymm-am d

| catb er (109.2 ny;
migaal] Balby SR foD A el ol ~ Ty arsiaas
Preghaest [ eacttoni@0C; kg/dqysazph‘r—ahIDMES HR(3(31-dimethyl-phenyl)-ethyl]-3-methyl-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (61 mg; 0.201 mmol) with toluene-4-sulfonic acid

(S)-methylcarbamoyl-phenyl-methyl ester (70.5 mg; 0.221 mmol). Purification by
preparative HPLC afforded the mixture of 2 diastereoisomers: slightly beige solid. LC-MS:
tr = 0.88 min. and tg = 0.89 min.; [M+H]" = 451.60 g/mol.

Example 12:
(R)-2’-{1-chloro-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 3 days) of 1-chloro-3-methyl-8-[2-(4-trifluoromethyl-phenyl)-
ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (15 mg; 0.044 mmol) with toluene-4-
sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (15.3 mg; 0.048 mmol). Purification
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(R-2"-{3-ethyl-1-trifluoronmethyl-(S)-8-[2-(4-trifluor
onet hyl - phenyl ) -ethyl]-5, 6-di hydro-8/-/- imdazo[1l

WQ 20080p2p8Rzi n-7-yl }- L/ -met hyl -2' - phenyl - acet aPETEB2007/055245
slightly beige solid. LCGCMs: tR=1.00 min.; [MH + =
539. 44 g/ nol .
(R -2"-{3-ethyl-1-trifluoronmethyl-(R)-8-[2-(4-trifluor
onet hyl - phenyl ) -et hyl ] -5, 6-di hydr o- 8H m dazo[ 1
, 5-a] pyrazin-7-yl}- L/-methybg2' - phenyl -acet am de:
slightly beige solid. LCGCMs: tR=1.02 min.; [MH + =
539.47 g/ nol. Exanple 16:
(RIM" Ni-chl oro- S- met hoxynet hyl -
d-~~-trifluoronethyl -phenylJ-ethyll-S. -dihydro-

by %fé‘pﬂaFﬁtldéll-ﬂile} BfGFHEY BRZiniktufe W D-diastereoisomers: slightly beige solid. LC-
[ - met hyl - hen(}/l -acet am de Pr e[.])ar ed by reaction
MS( m@884n|aa@§)§JtRo-f 89 min.; [M+H]" = 491.16 g/mol.

1- chl or o- 3- net hoxynet hyl - 8-[2- (4-trifl uoronethyl phenyl
ExampRi18/l ] - 5, 6, 7, 8-t et rahydro-i m dazo[ 1 , 5-a] pyr azi ne

h

(R)(%){Qﬁgfq{?%:iggggm-l(g)p t %-%rﬁlaq%@r%eé[yi gke@i;,-gtly?]@ﬁ -dihydro-8H-
.muaa55[9 mﬂpwazquw}f Neﬁétthynz mhmaaeétamudeawm 2t Yhisd-3-

| ast ere SO
isopgemiH R rrfuctogeby mhany ) eimily S 6-dhesrb SR agai, -
a]p??é_kuﬁﬂy"?} -N- rﬁ@thm-n’-phéd\ﬁr-ubétamuaal 29 g/ mol . Exanpl e
Pre(péie-dzby- epctoni’ Het i favg) el-ghlpwrSrisoriopy g1 (4atrifiiargmetyigphenyl)-
ethiylj-618, ﬁazaEaluyEroa}rwarzami 5la]z>ybdz]ne Ld% mg; 0.106 mmol) with toluene-4-
suIEPTgt ny Blrd (S)D {Fl){/,car %%to?/ heny rrn% af tek;y(:{?efctl orb {1870 mmol) and

subbeauéﬁt@@beﬁmllorﬁof((ﬂas{ﬂerbélb&ﬂnel%ttiw;irépéaﬂixemISI:(D.E‘t rahydr oi m
dazo[ 1 ,5-a]pyrazine with toluene-4-sulfonic acid

R R B RSl By R 5 PR o
imidl{h;m’ll S-raWrery&SN -heiiyl-2t phenyPaddlamide. ,coloNkdd sofd.4LE-MS: tg =
N :
O'Qg@'D?[M%?%%iglét%%ol‘& [2-(4-trifluoronethyl-phenyl)-e
thyl]-5, 6-di hydr o- 8H i mi dazof 1, 5-
(R} BY-chlDi A3 kopfc}pyL(R){&éﬂZlf(ﬂltHfﬂJorqnhﬁhyll-p’rmoﬁo sty 46, 6Rdibpdrt SH-

midegh GBI 8D 2 TR R Py SRS e RS Pl 1O MS: e
0.95,nin.7 [N+t e t=re®yady gimiolni dazo[ 1 , 5-a] pyrazine with
tol uene-4-sulfonic acid (9S)-

Example 14:
(R)-2’-{3-isopropyl-1-methoxy-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-
8H-imidazo[1,5-a]lpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (70°C; 3 days) of 3-isopropyl-1-methoxy-8-[2-(4-trifluoromethyl-
phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (45.6 mg; 0.124 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (43.6 mg; 0.136 mmol)
and subsequent separation of diastereocisomers by preparative HPLC. Colorless solid. LC-
MS: tr = 0.87 min.; [M+H]" = 515.58 g/mol.
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nmet hyl car banoyl - phenyl - et hyl ester. Purification by
preparative HPLC afforded the m xture of 2
wale@som2eni soners. LGMs: tR = 0.85 min., [ MHGI/EB24(F1055245
g/ nol . Exanple 109:
(R-2"-{8-[2-(3-chl oro-phenyl)-ethyl]-1, 3-dinethyl-5,6
- di hydro-8Hi m dazo[ 1, 5-
a] pyrazin-7-yl}-L/-nmethyl -2'-phenyl -acet am de Prepared
by reaction (800C, 16h) of
8-[2-(3-chl oro-phenyl)-ethyl]-1 3-dinmethyl-5,6 7, 8-
tetrahydro-imdazo[1l ,5-a]pyrazine with
t ol uene-4-sul fonic acid (S)-nethyl carbanoyl phenyl -
met hyl ester. Purification by preparative HPLC
Exéﬁ\ [yﬂ;ad the m'xture of 2 diastereoisoners. LCGMs tR
H + = 437 2g/ nol . Exanpl e 20: .
(R)(aq){3?th3{'é '[ﬂi'uewsemvm)rﬁf[ “Prigifiieseraethy|-phanyi)-ethi3.§dihydro-
8H-|§|1&z@[h5@]]§yr3ﬂnlmlﬂ-#ﬁbﬂhy52 -phenyl-acetamide and (R)-2’-{3-ethyl-1-
| -2' - phenyl - acet am de Prepared
tnf[warpgng@hxl@ﬁ) { @-trglfmﬂrowpthyl pheny -ethyl] -5,6-dihydro-8H-imidazo[1,5-

a]@réﬁn?&l}?mﬁm&hﬂ- m»hétamubyll 1 3 dl rret hyl 56

etrahydro-im dazo

e el AST GG chas - revHy T E AL B ReAyrTuoromethy

phéf?t |]9§6 era-mf?any&mmtjb%n BYa1pyrenRs atiby @ HP%CO 311 mmol) with
f he m xture of di ast'er eoi soners

tolueng- 48gjlf|9p||q acn{ @qulhgcgfgimﬁylrﬁhenylg%ltﬁw estey (109.2 mg; (g ?342 mmol)

it R
Bl g

(R)%-'?%-g@g 1gHIu%Mqugh§¥%f42tnﬂBo Sk RSSe MG i B0 G g1

|m|8az{80?1- S%t]pf}rrihlmiyl}w m@lrrﬁw{eil bhéglyh?/ddtarﬂldé ngﬁﬂ’}: EMbe 80lfl. LC-MS: tg =
, S ray Zo al pyrazi ne w
1'05(57I“Ueh\z o4h|9?] 8@

(S) - et hyl car banoyl phenyl -met hyl ester. Purification
(R)y- {@eeganmfiummnhﬂh@(aj 8.q2-¢ethfltbenthi-phenydfetRyl]-5,6- dlhydro -8H-

m@g;@ gr@gsoqzygj\l thMFQ thF\()ang/I ace%amllane sllgh{lng-é_%e solid. f& MS: tg =

1. Oelﬂ)lnz[M{}(l]S): 539[47-d/dod- di 1 uor o- phenyl ) -ethyl]-1, 3-di me
t hyl -5, 6-di hydro- 8H i m dazo[ 1, 5-

a razin-7-yl}-L/-nmethyl-2'-phenyl -acetam de Prepared
EX%'}zBi/eﬁ%t i on (800C 16h)  of

(R)&’ {2-chBoré-Himethutymnethyg 84 2-(detrifiybtorbethyl-phenyl)-ethyl]-5,6-dihydro-
8H:ifi c?aiz'gf{ ,E%H §y5|'azﬁlh-77-3%}-N-methyl-2’-p henyl-acetamide

Prepared by reaction (70°C; 4 days) of 1-chloro-3-methoxymethyl-8-[2-(4-trifluoromethyl-
phenyl)-ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (190 mg; 0.508 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (178.5 mg; 0.559 mmol).
Purification by preparative HPLC afforded the mixture of 2 diasterecisomers: slightly beige
solid. LC-MS: tz = 0.98 min., [M+H]" = 521.31 g/mol. and tz = 1.00 min., [M+H]" = 521.29

g/mol.

Example 17:

(R)-2’-[1,3-dimethyl-8-(2-p-tolyl-ethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazin-7-yl]-N-
methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 1,3-dimethyl-8-(2-p-tolyl-ethyl)-5,6,7,8-tetrahydro-

imidazo[1,5-alpyrazine with toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl
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tetrahydro-i m dazo[1 , 5-a] pyrazine wth

tol uene-4-sul fonic acid (S)-nethyl carbanoyl phenyl -
woreiosgrs2est er. Purification by preparati ve HPLECT/IB2007/055245

afforded the pure stereoisoner. LCM5S: tR = 0.82 mn.,

[ MtH + = 439 g/ nol. Exanple 23:

(R -2"-{8-[2-(2, 4-di chl oro- phenyl)-ethyl]-1, 3-di net hyl

-5, 6-di hydro-8Hi m dazo[ 1, 5-

a] pyrazin-7-yl}-L/-nmethyl -2'41gghenyl - acet am de Prepar ed

by reaction (800C, 16h) of

8-[2-(2,4-dichl oro-phenyl)-ethyl]-1

, 3-dimethyl-5,6,7,8- tetrahydro-im dazo[1

, 5-a] pyrazine with toluene-4-sulfonic acid

estéﬁ)Pdﬁ'ﬂ&é’tbﬁhq‘ﬁ}f B@Elﬁbéltlp@ PLC aff®bEY kheefii@lire U dfdsrddisdners. LC-
arative HPLC afforded the m xture of 2

'V'Sd}/aa P@Sé@iﬂs&%‘f’k ¢8Ol tR = 0.86 min., [MH + = 471
g/ nol . Exanpl e 24:

Ex4mpte218:{ 8- [ 2- (3-f | uor o- 4- net hoxy- phenyl) -ethyl ] -1, 3-di
dro

R 1 5 diiet 2 iF b e Ryt 2 eyl s yil-5 gy rrBH-midazol1,5-
]pgf 2 gﬂf Fmémzm'ﬂfbmemmhé Oft h di met hy!
Propatdsl b eatily G0 hy &ggi[yoipr S b b i romehyehenyi)-ethyll-
5,61 708 -tt@y dros i fa@ 81 5- @@)Yl@zﬁ - with toluene-4-sulfonic acid (S)-
megﬁ/&g | Cac{y\egﬂ%lt@%g}y? Cﬁs&eéthF%gc%‘%}gte By eorsg)ér%![l\?eatl-\PoL glfforded the
mixaird of IRt ooEsBers LIEME: t ROBIMBL [HA]", = § Mriihtol.= 451

g/ mol . Exanpl e 25:

ng) -{8-[2-(2, 4-di met hoxy- phenyl )-ethyl]-1

thyI 5, 6-di hydro-8Hi m dazo[1 , 5-

(R)aa H8[213-Bhibrylphehyh @iy, 3%||maﬂwmlﬁ~amgummﬂemmapm 8d

eIy NV RE s APPSRy 1 -1 | 3 di et byl -

Pre'q'z)aﬁad7 b§- teebﬁcahy@tm- i TehdadfOBIZ (Setpypranipethyi]tB-dimethyl-5,6,7,8-

4-
terpBytiaTidar AU IR il ARy - ulionp | a8id | Srmathgprbamoyt-
phenyl- Dfeewar@ten/eplhﬂmlca.@f fhyr dﬁ@beﬁ'zﬁtﬁleml-bﬂuﬂ} eaffofded the mixture of 2

dlaa’ya??&@tls%rem m .= LGaYBaint i =857 WMo, [MiH+ = 463
(R -2"-{3-ethyl-1-nethyl-(S)-8-[2-(4-trifluoronethyl-p
Eximap;elao et hyl ]-5, 6-di hydro 8H m dazo[ 1

(R):24BIEN2, 3&iRethiyY bhemyij- SRy 3 2imBRS S 6 &R LA B ASmidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 8-[2-(2,3-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6,7,8-
tetrahydro-imidazo[1,5-a]pyrazine with toluene-4-sulfonic acid (S)-methylcarbamoyl-
phenyl-methyl ester. Purification by preparative HPLC afforded the mixture of 2
diastereocisomers. LC-MS: tg = 0.85 min., [M+H]" = 431 g/mol.

Example 21:

(R)-2’-{8-[2-(2,4-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 8-[2-(2,4-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6,7,8-

tetrahydro-imidazo[1,5-a]pyrazine with toluene-4-sulfonic acid (S)-methylcarbamoyl-
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Prepared by reaction (800C, 16h) of

3-ethyl-1-nethyl -8-[2-(4-trifluoronethyl-phenyl)-ethyl
WQ 2008/08291 8-t et rahydro-i m dazo[ 1 , 5-a] pyr azi neP@i/1B2007/055245

tol uene-4-sulfonic acid (9S)-

met hyl car banoyl - phenyl - net hyl ester. Separation of

di astereoi soners by preparative HPLC. LGMs: tR = 0.85

mn., [MH + = 485 g/ nol. Exanple 27:

(R-2"-{(S)-8-[2-(3, 4-di met hgh- phenyl ) -et hyl ] - 3-et hyl -

1- met hoxy- 5, 6-di hydr o- 8H m dazo[ 1

, b-a] pyrazin-7-yl}-L/-nmethyl-2'-phenyl -acetam de and

(R-2"-{(R-8-[2-(3, 4-

di met hyl - phenyl) - et hyl ] - 3- et hyl - 1- net hoxy- 5, 6- di hydr o-

pheﬂﬁh‘ st pzadtdr, 5F’@\f]fié¥fcﬁlzltﬂr z)Teparatlve HPLC afforded the mixture of 2
-L/-met hyl - hengl -acetam.de Pr epar ed by reaction

dm@gmon@r@é&yl fR—08 min., [M+H]" = 431 g/mol.
8- [2 (3, 4-di net hyl - phenyl ) -et hyl ] -3-ethyl -
Ex#mpleo2o- 5, 6, 7, 8-tetrahydro-i m dazo[ 1 , 5- a]pyra2|ne
- _sul fonic

(R)(%){?ﬁ?é'%@éaﬁ'g'&ﬁwmﬁﬁ@hﬁthgﬂéf T I

a]pyradin-7 I NSHEH nﬂ’e;me,m.aaétam.e@ of di astereoi somers by
re

atli v HPLC. (
Prapettl AT T 80Ot AT Ao TR Moy 6 Bsyn-6.6.7.6-
tetr@hﬁdrbhrﬁidd&i[@[ﬂa]pﬁazﬁéthihZItBhJEné’M}sulfomc acid (S)-methylcarbamoyl-
phqrml %&%gst%. ﬁﬁﬁ?%pﬁi%ﬁp?@%ﬁ/e% %f)qr%e oeI pl)udre stereoIYSSC)mer LC-
Mt R) = 8:82{niR), iNd+H B =(439 g/mol.
4- di met hyl - phenyl ) - et hyl ] - 3- et hyl - 1- net hoxy- 5, 6- di hydr

dazo[ 1l ,5- a]pyrazin-7-yl}-
Eximp'%ke‘%ﬂ]y -2' -phenyl - acet ami de: col orl ess solid. LG MB:
(R)t-ﬂ{&-[f)—(ﬁ@ di¢Hloto- bl%rl‘ﬂl)*ethylﬁ}ab -didhetdiy 1356 -diiypdrpl8H-#Bidazo[1,5-

a]qg{%zﬂln - 3&}3{5{3{12%1&%5 g’i)"?ﬁﬂ}'{' SCé r%;;gfr onet hyl - phenyl ) - et

Prebaﬁeoaﬂ)pwaaﬂom(wm }IGh)Lan s1Rt(Ryi-dighlembsevih-athgt)arG-dienethyl-5,6,7,8-
Ct i on

tuigh GRYT o243 S0 PP Lt Bl KD BrRUHONS - aeify1 (Hmejhyigaroamoyt

pherly)-m@th#) 8estéret Paificdiican ibyl eheeelrdtiveS HELGY raffordedl Whd hmixture of 2

et 3E-Uo < Bk den B vt ey

di astereoi soners by preparative HPLC. LCMs: tR = 0. 88
Example 24:M+H] + = 497. 47 g/ nol. Exanple 29:

(R)-2’-{8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-1,3-dimethyl-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine with toluene-4-sulfonic acid (S)
methylcarbamoyl-phenyl-methyl ester. Purification by preparative HPLC afforded the
mixture of 2 diastereoisomers. LC-MS: tg = 0.81 min., [M+H]" = 451 g/mol.

Example 25:
(R)-2’-{8-[2-(2,4-dimethoxy-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 8-[2-(2,4-dimethoxy-phenyl)-ethyl]-1,3-dimethyl-

5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine with toluene-4-sulfonic acid (S)
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(R -2"-{3-ethyl-1-i0do-8-[2-(4-trifluoronethyl-phenyl)

-ethyl]-5, 6-di hydro-8H m dazo[ 1, 5-a]pyrazin-7-yl}-
ware0setd291 - 2' - phenyl - acet anmi de Prepared by PCT/IB2007/055245

Boc- deprot ecti on of

3-ethyl-1-i0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-

5,6- dihydro-8/-/-imdazo[1l ,5-a]pyrazine-7-carboxylic

acid tert-butyl ester and subsequent reaction of

3-et hy| -1 132

-i0do-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6,7,8-t

et rahydroi m dazo[ 1 ,5-a]pyrazine with

t ol uene-4-sul fonic acid

(S) - met hyl car banmoyl - phenyl - net hyl ester. Purification

|RFEPRyRbhetfyI-kyl adsta drlifitdtRnMbyt @five2 HPLC afforded th
még?yggt er egﬁgoﬁr S. bérE};CMSS tR :I IO. 8,9 mynr.yr[ise[‘ I\/HI-\II—|] + = 59a7 orded the
m"@‘/rﬁtﬂf.z d@@éﬁ{ﬁpl%org@r_s. LC-MS: tg = 0.81 min., [M+H]" = 463 g/mol.

(R -2"-{1-cyano-3-ethyl-(S)-8-[2-(4-trifluoronethyl-ph
Exgmple2et hyl ] - 5, 6- di hydr o- 8H m f:iazo[ 1 _
(R)’(q%{glg?&l%Z-r'pgy&;l%é%é-H-(ﬂt?}ff%lrér%et’l%rl‘-%ﬂXL§|?-3ﬁtyﬁr-%,g-%ir?yrlior'o-sH-
imiﬁEEWdM ,-d-?h_y&z_in"-?(yﬁfﬂfrhéth e’ GrRiny)hedtamigd ) - et hyl ] -5, 6-d

[ 0- I m -al pyrazin- ,

PropBIAS O IR G 116;513@ﬁgre?{w?-étraﬁw-ef*-iﬁr%ﬁafﬂL@aors@thy'-pheny'%ethyﬂ-
5,6[76,&%‘ét|iaih§ldsr68|@@ﬁzo[tjl,Qﬂ_ﬂéz]lpWazine t hV\iith ] touljene-ctt-ﬁulronics " a7cid8 (S)-
- -8-[2-(4-trifluoro - phenyi ) - € :
melhy gt P R VAT re RIS o PSR peers] Pl ‘Bréparative
HP(Z. DOMIS};tx S-0@BLmMIgM)HI £ 88 ghiegne- 4- sul fonic acid
(S) - met hyl car banoyl - phenyl - net hyl ester ( 1.833 g;

E 5.741 ymol ) and subsequent separation of
X@R% ¥ eoi somers by preparative HPLC.

(R)Gﬂ){l(salaml{zrll(-3lmjdigﬁbﬁtﬁ¥jl_qirilﬁaﬁyi)G@D&yl&%e’ihﬂl%-iﬁeitl’ﬁd»qps,elfmlﬁwb-&}h

__enyl ) -et -5, 6- o- 8Hi.mi dazo[, 1. ,

imidg Lo Ry iy 7 N Rt TRy P A CHHamyAe ane (R diR)-81240.4-

dim&tgyz%lﬁaﬂ/l)Gahyl]l-s-éiEyINBmettIR))ey-@,BQﬁhyﬂrb.-8H-[erH}zd{1,:5-a]pyrazin-7-

V'}'?ﬁm‘h%'ﬁ)"@em{'iaﬁéfz%{ﬁ@f’s- ethyl - (R)-8-[2- (4-trifl uoromet

Prépgtedohgnyrbactiehhysq°cs, 4- dia%})dbD-&H-(ﬁ,ﬁdinﬁthyl-pher_\yl)-gthyl]-3-ethyl-1-

meltip G e Bt ol T Rrazing, THE A Fod NG el it toluene-4

sul#af. gaﬁidggﬁpinﬁtrfﬁcal‘ﬂﬁng)ylspﬁeﬁyl-rﬁelthyls ester (212 r?glg 0.664 rr;]mol) and

R -2'-{3-et -1- r.oxymnet -8-[2- (4=t Li or onet

e e e e ’

1,5-a]pyrazin-7-yl}- L/-nethyl-2'-phenyl-acetam de

(R)FZ €(16e[d-(By-dimathlyl-pivengf)-ethyl]-3-ethyl-1-methoxy-5,6-dihydro-8 H-imidazo[1,5-
a]p&%?@%?ilk—il/\%@[g%%—%z %%b{/lla%g{a%ﬁé:hgcl)lbﬁehsesngcl)l?d_. ef(?—)dét?{ 6. {85 min.;
[M+H]" = 461.33 g/mol.

(R)-2’-{(R)-8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-ethyl-1-methoxy-5,6-dihydro-8 H-imidazo[1,5-

alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: colorless solid. LC-MS: tg = 0.86 min;
[M+H]" = 461.35 g/mol.
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1 ,5-a]pyrazin-1-yl}-methanol with tol uene-4-sulfonic
acid (S)-nethyl carbanoyl phenyl - nethyl ester.
weosheat i on by preparative HPLC af f orded theP@i/kB2007055245
of 2 diastereoisoners. LGMS: tR=0.84 mn., [MH + =
501 .52 g/nol. Exanple 32:
3-et hyl - 7- (et hyl car banoyl - phenyl -nethyl )-8-[2-(4-trif
| uor onet hyl - phenyl ) -et hyl ] -
5,6,7,8-tetrahydro-im dazo[ 4335-a] pyrazi ne-1
-carboxylic acid nethylam de Prepared by reaction of
3-ethyl-8-[2-(4-trifluoronethyl-phenyl)-ethyl]-5,6,7,8
-tetrahydroi m dazo[ 1 ,5-a]pyrazine-1 -carboxylic acid
met hyl ami de (22 ng; 0.057 nmmol) with tol uene-4-
Exg,ubfeozac acid (S)-nethyl carbanoyl - phenyl - net hyl ester
i cation reparative HPLC afforded the m xt
(R)o% {E-e&“ds(?)s?é%@g'ﬁﬁfogo"E&'Mheﬂw)-eﬂw'hkvm% 5,6- f"l’WF’quFsH'

|m|513§o[455 Q}#)?mzm-ﬁwmln‘i’etﬁﬁe g?\bn f\hce(iaﬁlild‘é'” or o-
ri

or.omnet hyl gheréy fY
Pre_parq%,dpy) HaStan g5 o Bretay18-[2-(4-tri uoromethyl phenyl)-ethyl]-1-vinyl-5,6,7,8-

tetr@wcﬁéinﬂ;dazmh}s é}byrﬁﬁﬂ@ywt& -tBle Ry Y-safetiamadr Rssp@t®dcarbamoyl-
eactl on

phary LT hF PR subseauant ﬁ?%ﬂé?%h%ft%terﬁﬂ'éﬂws byt prgpgrative HPLC.
LCME: t{ =& 8ehnira TveH- iﬂ@'ﬂ@lghﬂol 5-a] pyrazi ne (122 ny;

0.335 mMmmol) with tol uene sul fonic acid

thyI carbam)yl phenyl - net hyl ester ( 117 ny;
Ex%f"é@gf Purification by preparative HPLC afforded

(R)tmqs{atwlur-uedefs-[&-(stﬁﬂuefcﬁﬁémgnphaayl)( &thyf-5,4-dihydro-8H-
or.one Pé R]h(senyl )-ethyl]-5,6

. .3-dichl oro-8-[2-(4-trj|

'm'dafﬁb#ﬂpsyazm-%m'}aémt‘rﬁ- :Phgny yl}-

Prelférdmbtnya;o&depmgam-_ afc SieiﬂWI-d&oquSJ[i mrmgbrometdycph@iyl)td%yu-5,6-

dihg(]irﬁ%ﬁ%i@ﬁgﬂg%[ﬁg-%ﬁy%ﬂne%7-(():a6rbrc?xﬂi'c’ a[c!gh-t r-![-bﬁty? éls]férlgand subsequent

reacfdnr 2' - HiL- chBatiod-3-ieddrg![2 (@ﬁnﬂﬁodo%e&@l—éh&rw)ﬁétlﬁ)bl]sl@BG-Epfwmhydro-

m@_&@%ﬂ?g%&%n@ -)Nlt?)l }(ylrl_qneﬁi- &'nl(‘Q ac{sihé%%,me@éflg@mgl -phenyl-methyl

estB¥. @ﬁmneﬁuogyby g@@é.gaw% (k&%@fafé&dé@ﬁé rrmfturehof 2 ldu)aster%ouslcimers LC-
C 3-ethyl,-8-12- ,o-trifluoro-phenyl)-ethyl]-

MSStRG' b%% MiBe ﬁ\ﬂ%ijr‘oig%rﬂ/%%o[ 1 ,5-a]pyrazine (939 ny;

2.731 mmol) with tol uene-4-sulfonic acid
Exébpledd:hyl car banoyl - phenyl - met hyl ester. Purification

(R)%ﬁi%y%%@-éth%@)’l’sﬁ34-’tritjf&or%fn‘:e%ﬂ heny 5 -etAVi9Sle-dihydro-8H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide and (R)-2’-{1-cyano-3-
ethyl-(R)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-a]pyrazin-
7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 16h) of 3-ethyl-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6,7,8-
tetrahydro-imidazo[1,5-alpyrazine-1-carbonitrile (2.000 g; 5.741 mmol) with toluene-4-
sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (1.833 g; 5.741 mmol) and

subsequent separation of diastereocisomers by preparative HPLC.

(R)-2’-{1-cyano-3-ethyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: colorless solid. LC-MS: tr =
0.99 min.; [M+H]" = 496.43 g/mol.
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(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(3, 4

5-trifluoro-phenyl)-ethyl]-5 6-di hydro-8H i m dazo[1
WQ 2008479291 azi n-7-yl }- L/ -nethyl -2' - phenyl - acet BEA/tR2007/055245

yellow solid. LCMs: tR=0.94 min.; [MH + = 491 .05

g/ nol . Exanple 35: (' -{i-chloro-tSJ-

d-"-tS-fluoro”-trifluoronethyl -phenyO et hyll -S-net hyl -

S. -

di hydro-8Hi m dazo[ 1, 5- a] pyr4agi n-7-yl }-L/ -net hyl - 2' - ph

enyl -acet am de Prepared by reaction (800C, 2 days) of

1-chloro-8-[2-(3-fluoro-4-trifluoronethyl-phenyl)-

ethyl]-3-nmethyl-5,6,7,8-tetrahydro-i m dazo[ 1

, 5-a] pyrazine (5.450 g; 15.065 mmol) with
(R)tﬂ{u@y@roéls-étﬁyf m)lstﬁza(mtﬂﬂuorometh%l phenyl)-ethy g -5,6- dlhydro -8H-

é - et hyl car bano henyl - met est er gd _
imiqzobiz-ajryman-/ mir meéfa/ﬂ ?o?ﬁ%‘y @f@i’ﬁéﬁﬁ /CO'IQEGﬁ sgd.) LeyMS: tr =
1.08fnhiRk: {N#GH kerdearoaginor ompound.

(R -2 {1 chloro-(S)-8-[2-(3-fluoro-4-trifluoronethyl -

ghe y%zl ethyl ] -3-methyl -5, 6-di hydro-8/-/- imdazo[1
Ex Eﬂ razin-7-yl}- L/-nmethyl-2"-phenyl -acetam de:

(R)b@l{giétﬁ)ﬂlﬂ-lﬁiydrbﬁym& B-[z (ﬁ)-tﬁﬁﬁildi’oﬁ\eitré%lDﬁHthI)-etﬁﬂ?LS%mydro-sH-
oro -
'm'gamljﬂé é)lswrﬁrgf%ryg‘ﬂ” ?%k@'éﬁéﬁhﬁ“&?ﬁ&/‘l"? S-et hyl -

Prepdtdtly B Oreaction of {3-ethyl-8-[2-(4-trifluoromethyl- phenyl)' ethyl]-5,6, 7 8-tetrahydro-
imi? o ThOBR e TaPh S5 i b be i e SRS bamoy
thl‘ﬂeﬂ’fyg é’sttérZ P%’lffgaﬁbrﬂtryotr %t%hwdmrwmyde)d the mixture of 2
e -3-e e ro-.i Z0
cinSlprebidhyiens aMigs o mis BT ooy Ba ool
tol uene-4-sul fonic acid
Exérbpledz:hyl car banoyl - phenyl - net hyl ester. Purification

3- WW@rb?m?yi _p%:ﬁpglr%k )f %E’{j aj ?’&Ilaoromeg':y‘ -phenyl)-ethyl]-
5,657, gét;ammmmbpxyamwmhéA &iahb!d».]yl ig-aeidiplettnyl &mitichy dr
0-8/-/- imdazo -
PreEpitb ity [CPS 0D 3 PTAERR A G oA e e S i B-pfgehydro-
mmFaﬁ;[ﬂB—_aﬂ‘ﬁyFGz:me[ Mehfboxyice@i. Methglamide (2Bxagiial. @573 imol) with toluene-4-
sulpriexacid (S aBlbiceGemasbphehaRi. 8ty Tur&alion py. weparative HPLC
afferdednirgrroixtiire of 2 diastereoisomers. LC-MS: tg = 0.86 min., [M+H]" = 528.45 g/mol.
i mdazo[ 1, 5-a] pyrazin-7-yl }-L/-nethyl-2'-phenyl -acetam
e pared by reaction (800C, 3 days) of

Ex rgm Pigf
alBlﬁ 0-8-[ 2-(4-chl oro-3, 5-di fl uoro-phenyl)-ethyl]-
(R)-2’-{1,3-dichloro-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-

alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 4 days) of 1,3-dichloro-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (122 mg; 0.335 mmol) with toluene-4-sulfonic
acid (S)-methylcarbamoyl-phenyl-methyl ester (117 mg; 0.368 mmol). Purification by

preparative HPLC afforded the mixture of 2 diasterecisomers.

(R)-2’-{1,3-dichloro-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: yellow solid. LC-MS: tg = 1.04 min. and tgr =
1.06 min.; [M+H]" = 511.19 g/mol.
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3-ethyl-5,6,7,8-tetrahydro-imdazo[ 1l ,5-a]pyrazi ne
(0.567 g; 1.574 mol) with toluene-4- sulfonic acid
w@ 3)osae2by | car banoyl - phenyl - met hyl ester. Puri PCTEB20GM055245
by FC (DCM/ MeOH, 25 / 1) afforded the target
compound.
(R -2"-{1-chloro-(S)-8-[2-(4-chl oro-3, 5-difl uoro-pheny
| )-ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1
, 5-a] pyrazin-7-yl}- L/-methyks2' -phenyl -acet am de:
yellow solid. LCMs: tR =0.96 min.; [MH + = 506.97
g/ mol. Exanple 38: (' -{i-chloro-tSJ-
d-~-tS-chloro”™-trifluoromethyl-phenyOG ethyll-S-ethyl-S

Ex&#hblé‘i{@ 8H-| m dazo[l 5- a] pyrazin-7-yl}-L/- rret hyI 2 ph
am de reaction (700C;

RIZ FhieBicsomt ¢y - dhizdad. S PRIEONR RN BRetipy 9ro-SH-
.m.ataEWS[@aSa]gymﬂn 7&,|}dNIneéth9hyq5rwrﬂynhéaaﬁﬁde al pyr aZI ne

w th tol uene-4-sul fonic _acid
Propfat TRt Doy T DI -GBS oo DSy -ethyl-
5,604/8 Féfra@%}%hld&éﬁﬁ 8Byraziby @BHanged 7BheminaNaRith toluene-4-sulfonic

acig i Loy ooyl gefhy! psioe 1Rusiigation; i FRUBEMMERH, 25 / 1)

aﬁ&B@@We)ta@thérﬂ%pé’unﬁt hyl -5, 6-di hydr o- 8H m dazo[ 1
a) pyrazin yl }- L/-nmethyl -2'-phenyl -acet am de:

Ri? ht@%érﬁﬁfh%@%r(g,{éfn Itj&mﬁp%{e;ylg-ﬁﬁgg-g@@byér%'ﬂ-fr’nigazom 5-
a]pQira2ih- By BLNE MBI R2 =pghieh Ik déetaned: ellow Remy QeiBy kd = 5%t fyd.; [M+H]
= 48T 9 #BO'8H- i mi dazo[ 1, 5- a] pyr azi n-7-yl }- L/ - net hyl - 2' - ph

enyl -acet am de Prepared by reaction (75C 9 1h30) of
Exdmpld 38:0- 8- [ 2- (2, 5-di fl uoro-4-trifl uoronet hyl - phenyl ) -

(R)%Qi]'cﬁffr'gg(#ﬂél[%gg-gygr%ttf{ﬁ §¥qﬁ4ﬁ¥| oRH L thyi1-3-methyi-5,6-

dlhyHt'd’LBHLluﬂd&o{A S| pyrazia-zmgl}N-methyl-2’-phenyl-acetamide

Prép3legh B tErSton AP 1 2 SEVOh Oy ch BERNT T AOH, sTpmeyt-phenyl)
ethqul-Banetag- 5619 &tafr@I@Idr@mﬁ@;w{Id5 -alpyrazine r(5 420t grgl 1I5u006r5 mmol) with
b Cikgioyted K Shy BT o8 ey yag sk (Ao G ar 1 mmoD

Purificatipplpy ACi(DCKA NEOHL 60 e} dffdrded thp hargyd coamamam de:
slightly beigesolid LCMS: tR=0.98 mn.; [MH + =

RPN 2o Ble 3B E4-FRioromethyl-phenyl-ethyl]-3- methyl -5,6-dihydro-8H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: beige solid. LC-MS: tr = 0.95
min.; [M+H]" = 508.96 g/mol.

Example 36:
(R)-2’-{1-chloro-(S)-8-[2-(3,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-
8H-imidazo[1,5-a]lpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 4 days) of 1-chloro-8-[2-(3,5-difluoro-4-methoxy-phenyl)-
ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (0.569 g; 1.599 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester. Purification by FC (DCM
/ MeOH, 25 / 1) afforded the target compound.
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(A" -{i-chloro-S-ethyl-tSJ-
d-~AM-trifluoronet hoxy-phenyO-ethyll-S. -dihydro-d -
WO pdodazeap1l, 5- a] pyrazi n-7-yl }-L/ - met hyl - 2' - phenpdCFER20074155245
i de Prepared by reaction (75C, 70h30) of
1-chl oro-3-ethyl -8-[2-(4-trifluoronmethoxy-phenyl)-
ethyl]-5,6,7,8-tetrahydro-imdazo[1l ,5-a]pyrazi ne
(0.215 g; 0.575 mmol) with tol uene-4- sulfonic acid
(S) - met hyl car banoyl - phenyl - ngghyl ester (0.202 g;
0.633 mml ). Purification by FC (DCM/ MOH, 50 / 1)
af forded the target conpound.
(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(4-trifluoronethoxy-
phenyl ) -et hyl]-5, 6-di hydro-8H m dazo[ 1
(R)- zimbnwca@)la [B=(8 |5}d.ﬂddroﬁaﬁémbxyzphd@mg%w]aa:@thﬂre si-amydro 8H-
slightl eige solid, LC [ M+H] +
m@@@ ba-aYRAIN- 7-@}%(&@%2Iphené/kaeete{mld@hyquw f@gl LC-MS: t = 0.92
mlrd,d[_ﬂ/f\-‘i-gyﬂBOS POem&R- et hyl | - S-ethyl - S.
ro-dH i m dazol | . Sa]

n-7-yl}-L/-methyl-2'"-phenyl -acetam de Prepared
Ex%p[a‘eeiitl on (800C;, 4 days) of

(R)42’[{2chlor6t(tspeq2-34ehlbyb 375~ Gsflﬁo%-bﬂtéﬁﬁ?‘%ﬂ'fe%ll-gggﬁm 61&231/07|ro-8H-
pyrazin nzopitr.i g,

imiga e AP D et 2 S sy g efamid

Pre(oS)edTw Padcaa psoToy B- d@ygﬁ&ﬂ +-@BlbRy$-[264-EHloroF3 s Hfflh@@tdr%ﬂyl) ~ethyl]-

3- eg%/llrag ggvlrahy(l}/% |m|dazo[1 5- ]?py%gn &)696 ! he1t5%4 mmol) with toluene-4-

sulfoRic- &id %{jﬁ rﬁathwb@rbéﬁbyl%r{eaylérﬁemylaéwerphaﬂwdaluouebtz)ﬁd (et MeOH,

o-8Himdazo[1l ,5- a]pyrazin-7-yl}-
25 Lyl?‘fg’ﬂ' th9¥arﬁ poae tam de: slightly beige solid.

LC ME: tR—084 mn.; [MH + = 462. 16 g/ nol . Exanpl e
(RY2-{1-Chpro( S){81{2€(§¥&hm)f(33-5€d|ﬂl}dro -phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-

|m|d%ﬁi11€-|a§pyéwy ]yﬂg\rl eﬁ',yﬁ]?g;{;rlaanyracn?am%e yellow solid. LC-MS: tg = 0.96

mirBHM+iH] 0a50§.97 9/mdipyr azi n- 7-yl } -
L/ - met hyl - 2' - phenyl - acet am de Prepared by reaction

E %;3] [) _6 days) of

X -8-[2-(3-fluoro-4-trifluoronethyl-phenyl) -
(R)e2’ y4c:hkﬁpQSY8824(%hbingd¥bn#lumcdaeth&lbphenyl)-ethyl] 3-ethyl -5,6-
dll\x‘gf%hﬁ th‘i?fé’% % sai?#rg%iﬂ & glé I\gm(e%y]lfbl-pﬂénﬂ aceZaancTi%
PrepSyedrby hlgéc(tlan HE0Ty |3 phys)ydf- Treflonok8-Es(3echidro-418Buagomethyl-phenyl)-
eth%/ll]é nym7 g -t %{yh%aitrﬁlgaonyS pr?/ aazllrnaet | (Y)%O%'PLC alfis%r dmmol) with
tolueRp-425 ulfohiccacan(®) $ne&hy1g/d rbzﬂ @yl&hbﬁyl{r@ethyl wsten- Rurtficatidnuor BC (DCM
/M%H,]gb_/ ngﬁc}f(ljgdfﬁ qgrglat cdmpoun ydro-8/-/-

(R)-2’-{1-chloro-(S)-8-[2-(3-chloro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: slightly beige solid. LC-MS: tg =
0.98 min.; [M+H]" = 538.96 g/mol.

Example 39:
(R)-2’-{1-chloro-(S)-8-[2-(2,5-difluoro-4-trifluoromethyl-phenyl)-ethyl]-3-ethyl-5,6-
dihydro-8H-imidazo[1,5-a]lpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (75°C; 91h30) of 1-chloro-8-[2-(2,5-difluoro-4-trifluoromethyl-phenyl)-
ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-alpyrazine (0.518 g; 1.315 mmol) with
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i mdazo[1l ,5-a]pyrazin-7-yl}-

L/ -met hyl - 2' - phenyl -acetam de: beige solid. LCM: tR
We 2807820 n. ; [ MrH + = 514.19 g/ nol. Exanpl e 4BCT/1B2007/055245
(R -2"-{1-cyano-(S)-8-[2-(3-fluoro-4-trifluoronethyl-p

henyl ) - et hyl ] - 3- net hyl - 5, 6-

di hydro-8Him dazo[ 1, 5-a] pyrazin-7-yl }-

L/ - met hyl - 2' - phenyl - acet am de Prepared by reaction
(800C; 6 days) of 137
8-[2-(3-fluoro-4-trifluoronethyl-phenyl)-ethyl]-3-
met hyl -5, 6, 7, 8-tetrahydro-i m dazo[ 1

, b-a] pyrazi ne-1-carbonitrile (0.195 g; 0.553 mmuol)
with toluene-4-sulfonic acid

tolleRb=41BoMicCai P 2O Py bthplamuhroyEs harly-@8the T etdr 19468 g; 1.447 mmol).

0.609 mmul.. Purification by preparative HPLC afforded
Puntlfrp@tl@rhpgggp (QQM)/OM‘%QH 50 / 1) afforded the target compound.

(R -2"-{1-cyano-(S)-8-[2-(3-fluoro-4-trifluoronethyl-p
(R)@l{ly-bblIoﬁi—@ﬂJ«S]-[-Z:‘(QJ@difﬂ)dro—'irtﬁﬁlﬂirdwléthQIﬂﬂ{ené/Ij-e'tH'yfi]@aé‘tﬁﬂlfB,6-dihydro-
o PLR oAt AN B b ehE S A 6 T s Lo
tr 00.98 Imin. EpaFHl e 544,91(fiMok {i - chl or o- S- propyl -t SJ-

d-~"-trifluoronethyl-phenyOethyll-S. -dihydro-d -

I mdazo[ 1, 5-a] pyrazin-7-yl}-L/-nmethyl-2'"-phenyl -acet am
Exare eF‘foepar ed by reaction (70C, 3 days) of
(R)12 {Inichicro B-ethgP§S)-B2-@-ttidubrorhéthok piphk hyl)-efHd)y, 6 )dihydro-8 H-

._eth d-tetrahydro-imdazoti -alpyrazine ( 1.220 g;
imiGaS 5 Flpy5azig-7 WO MroRhi 4 Pranv BRI o
Pre}()oS)edTBy hyé(ﬁi/ah h@swgy! zgn3enyf -1?}1&&43-&5&%1&[2-(@%1"! dor@raéthoxy-phenyl)-
F MeOH, 5 af f or t he et :
et ol OBy 95 iRz BV SZhE OB R B TetioD i guone-4-
sulf‘oﬂnﬁd’lty(S)Frhﬁhylbz)rlbembylb-dheEyIﬁﬂ'dlthy@hteg-(te{)Q-g; iorﬁseazmbm. Purification
- zjn- /- - LI - et -2' - phenyl - acet am de:
oy 56 BERY LARPE: S0 Lk atordod Beaoatsambeinta ey < = 516, o1
g/ nol . Exanple 45: ("' -{i-chloro-tSJ-
(R)e2' X 1-cofd-Brethy (3 )r8-[2} (d drifuvedrhythephemenG) ety 3, 6-8ihg d@pdHi-
‘m@"f‘zr%[rh?@l%ﬁ%‘WIXB%FEF}@’-"ET BRANLRGRImIgRs Slight,Reifg polist LiAMS: tr =
0.96myih; fdetiam 520 Fr@mat.ed by reacti on (700C, 3 days) of
1-chloro-8-[2-(3-fluoro-4-trifluoronethyl-phenyl)-
-propyl - d-tetrahydro-i m dazo .S aJpyrazine
Ex ’bpg"gﬁg; 2.306 mmol) with
(R)-2’-{1-chloro-(S)-8-[2-(4-cyano-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide
Prepared by reaction (80°C; 4 days) of 4-[2-(1-chloro-3-ethyl-5,6,7,8-tetrahydro-
imidazo[1,5-a]pyrazin-8-yl)-ethyl]-benzonitrile (0.383 g; 1.217 mmol) with toluene-4-
sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester. Purification by FC (DCM / MeOH,

50/ 1) afforded the target compound.

(R)-2’-{1-chloro-(S)-8-[2-(4-cyano-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: slightly beige solid. LC-MS: tr = 0.84 min.;
[M+H]" = 462.16 g/mol.
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t ol uene-4-sul fonic acid

(S) - net hyl car banoyl - phenyl -net hyl ester. Purification
Wh00BC72DCM /| MeOH, 50 / 1) afforded the targekCT/IB2007/055245

compound.

(R-2"-{1-chloro-(S)-8-[2-(3-fluoro-4-trifluoronethyl -

phenyl ) - et hyl ] - 3-propyl -5, 6-di hydr o- 8H m dazo[ 1

, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de:

yellow solid. LCMs tR = 0498 mn.; [MH+ = 536.93

g/ mol . Exanple 46: ("' -{i-cyclopropyl-S-nethyl-tSJ-

d-~A"-trifluoronethyl -phenyOethyll-S. -di hydro-

8H i mi dazo[ 1, 5-a] pyrazi n-7-yl }-L/-nethyl-2"'-phenyl -ace

tam de Prepared by reaction (700C, 4 days) of

Exdmpcd0pr opyl - 3-net hyl - 8-[2-(4-trifl uor orret hyl phenyl ) -
et i/l]-S, 6,7 8-tetrathro i mdazo[1l ,5-a] pyrazi
(R)35-{155280-3eth g Sh$dRy xthPﬁoﬁdr'fJEﬂ@raetQM! PNy %FBV'& -5,6-dihydro-

sH(ua)damathyJa rbﬁﬁwynmm@myﬂz&bhyﬁyl%%b&rmlee 187 g;
nmol Purification preparative HPLC afforded
Pre(qqgadt gy d@?Ct@@n&%ﬁd 6 days) of 3-ethyl-8-[2-(3-fluoro-4- trlfluoromethyl phenyl)-

eth9| )51327 8-{tdtréFM@ﬂoqde%[1 Baltp iaizwe 1- s°arb8m{r{t’e ((34141 gf b7 afiiol) with
enyl ) - et 6- d| ydr o- 8H m d

tolcgbef BYPR%: 40 (S LS rher Doy REHY o8 ét@ﬂﬁa@ 0.426 mmol.

S olpi he t n.: [MH + =
Pu49d$ﬂg}§5b%?r%}a%\§a%@ afﬂef&é\zﬁ e tdrigéet BnfBBund. [ MrH]

(R)th{i‘l'ﬂlﬂ 13 gthéﬂ {%3‘&5([8 (%%mod%g'%ltjgromethyl p[1e I)ugtﬁﬁ] g Ee(JWyd)ro 8H-
.muaaiai;[awygyadz.m?%w helttyl-orepiun -acetdrhidBy beigé &lodl 0e-MS: tz = 1.04

eaction (80C, 4 days) of
m'”.b@ﬁﬂl ?(é%a?o's [2-(2,3,5-trifluoro-phenyl)-ethyl]-

,6,7,8-tetrahydro-imdazo[1 , 5-a] pyrazine (0.277 g;
Ex@mﬁ[é&:inml ) with tol uene-4- sul foni caci d

RIF S8y S P R ot Phe v el e oty
dlﬁygﬁo BHﬁhuld&ﬁD'E) 5&@)_?@??-7'-3_/%_I\{-m_e(thyl-Z’-phenyl -acetamide

Pregaieed Py UBPGRBERy) Bt 11 5 B i gt iherameiagaparyV-ethyl->
metH§’+—5,@ &-tei@hydr?S-lmida-zoﬂJ/&mbyrlayineZ -cpbe@rityile- (@C‘@Sagﬂ(ﬁ@% mmol) with

toIL%ngtfl %‘-ﬁﬁm‘? Tﬁ@ﬂmehz@%%ybpmy?@%ﬂﬁﬁtg?zg 154 g; 0.609 mmol.

Pufifidatidh by prepbtative HBLEtdtpkdedShe &r§e-codpblibidar 0- 4- met hoxy-
phenyl ) -ethyl]-5, 6-di hydro- 8H m dazo]

(R)-2’-{1-cyano-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: yellow solid. LC-MS: tg = 0.85
min.; [M+H]" = 500.39 g/mol.

Example 44:
(R)-2’-{1-chloro-3-propyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (70°C; 3 days) of 1-chloro-3-propyl-8-[2-(4-trifluoromethyl-phenyl)-
ethyl]-5,6,7,8-tetrahydro-imidazo[1,5-a]lpyrazine (1.220 g; 3.281 mmol) with toluene-4-
sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester. Purification by FC (DCM / MeOH,
50/ 1) afforded the target compound.
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1,5-a] pyrazin-7-yl}-L/-nmethyl-2'-phenyl -acet am de
Prepared by reaction (800C, 3 days) of

WQa2@Blm20t 3- et hyl - 8- [ 2- (3-f | uor o- 4- net hoxy- phePgI/}B2007/055245
ethyl]-5,6,7,8-tetrahydro-i m dazo[1 , 5-a] pyrazi ne (
1.380 g; 4.085 mmmol) with toluene-4- sulfonic acid
(S) - met hyl car banoyl - phenyl -net hyl ester. Purification
by FC (DCM/ MeOH, 25 / 1) afforded the target
conpound. 139
(R -2"-{1-chloro-3-ethyl-(S)-8-[2-(3-fluoro-4-nethoxy-
phenyl ) -et hyl] -5, 6-di hydr o- 8H m dazo[ 1
, b-a]pyrazin-7-yl}- L/-methyl-2'- phenyl -acet am de:
yellow solid. LCMs: tR=0.89 min.; [MH + = 485.02

(R)gi J{ﬁbhlo%ﬁ%ﬂip@l :s- BZ (4- tnfluorometh;(/jllp}hlelr];(/)lz 8thzl] r?e 6-dihydro- 8H—

chl or @-
m@@o{%ﬁ%qy]'azg] -Evhy n‘@trgll-% -mlybacetamlde yellow SO|Id L% MS tR = 0.98

mirBHM+H] 02808 .81 9radIpyr azi n-7-yl } - L/ - net hyl - 2' - phenyl - ace
tan1de Prepared by reaction (800C, 3 days) of

l}gro 8-[2-(2,5-difl uoro-4-nethoxy-phenyl) -
Ex%‘f‘ﬁ % ethyl -S. d-tetrahydro-imdazo .S alpyrazine (

(R)12’- {%@.tlcsro -(8)-842- (mb}o-mtﬁnuér@maﬁﬁ ;ﬂ‘léﬁyl)fééﬁqui-]?%ﬁ'btﬁyl -5,6-
car urit)catil on
diny - BRI B0 LB EIpYrBD TV rer iyl 2R h e - Fabiapice

Fmpbyldeactlon (70° C 3 days) of 1-chloro-8-[2-(3-fluoro-4- trlfluoromethyl phenyl)-
ethyl%i %?Mﬁjﬁcgég?tﬁhs/g ’-Igll(iﬂZﬂE/']eﬁ glpglg_{zlmlé%@@éQ et hé) 336 mmoI) with
tolueprea-gUifonici a@Td7@)Jn}ethy¢éarﬁahbwphanylmh@nyIesﬁfserbmbém)n by FC (DCM

/Méﬁkﬁ‘ogﬁvéib#&rge%@ IYBngt\comqougai or o- S— eE M;/-:_HAR;-_ 502. 94

d™-f 1 uor o- S—trlfluoronethyl phenoxynet hyl J- S.
(R)-Zj-i{hyhllbﬂ)u(S) 8-[2-(3-fluoro-4- trlfluoromethyl phenyI)-ethyl]-3-propy|-5,6-dihydro-8H—

o TR TR G e AT 008 - o

minl: [(MHH)T ©536.68 lgyhel8- (4-f | uor o- 3- trifluoromet hyl phenoxym
ethyl)- 5,6,7,8-tetrahydro-i mdazo[1l ,5-a]pyrazine

EX{O. ile 7 g; 0.310 mmol) with toluene-4-sulfonic acid
'§f— "hyl car banoyl - phenyl - met hyl ester (0.108 g;

(R)eR’ 34-1:yrrmplrbpylaslmiefhy¢-(l$)' H{R-pivtrifid of Gkthyl-phéhi/l)-Bthyl]-5,8-dihydro-

af tar
o ey 0 s ol B AU OVER. BOPOASSEYS. ¢ 1 1 uor ome
Prdpla\;dd- ppem;&ty)ml(mfb) -b,0ays) bl dreycBbrdpyl-8-mediay-8F2-(4-trifluoromethyl-
ph%r]?/pgeﬁiﬁ))?ﬁ;-/?éz tgtré%)hr(a |mlegze%g¥>l %]wrafhenw.ig&eé;arﬂgﬁ mmol) with
toluene-4-sulfonic aC|d (S)-methylcarbamoyl-phenyl-methyl ester (0.187 g; 0.586 mmol).
Purification by preparative HPLC afforded the target compound.

(R)-2’-{1-cyclopropyl-3-methyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: slightly beige solid. LC-MS: tg =
0.88 min.; [M+H]" = 497.45 g/mol.

Example 47:
(R)-2’-{1-chloro-3-ethyl-8-[2-(2,3,5-trifluoro-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 4 days) of 1-chloro-3-ethyl-8-[2-(2,3,5-trifluoro-phenyl)-ethyl]-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (0.277 g; 0.806 mmol) with toluene-4-sulfonic
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0.92 mn.; [MH + = 525.22 g/nol. Exanple 5 1 :
(RI™ -11-chl oro-S-ethyl *"RJ-

wal2e0807$2buor onet hyl - phenoxynet hyl J- S. - di hydr oPdI/B2007/055245
i m dazo[ 1, 5-a] pyrazin-7-yl]-L/-nmethyl-2'"-phenyl - acet am
i de Prepared by reaction (700C, 4 days) of
1-chloro-3-ethyl-8-(4-trifluoronethyl phenoxynet hyl) -
5,6,7,8-tetrahydro-imdazo[1l ,5-a]pyrazine (0.257 g;
0.714 mmol) with tol uene-4-sypfonic acid
(S) - met hyl car banoyl - phenyl - net hyl ester (0.250 g;
0.786 mmol ). Purification by preparative HPLC afforded
the target conpound.
(R-2"-[1-chloro-3-ethyl-(R)-8-(4-trifluoronethyl-phen

aC|@Xmawﬁléaﬁarﬁoﬂlph}éﬁiyl%éﬁyl/estérm(@jﬁgip[gl 0.886 mmol). Purification by
razin-7- ]1 L/ - met hyl - 2" - phenyl - acet am de:

pre@?faﬁlﬁ?ly'\?'-ﬁélf@édeé*& H"Xtﬁr@q\f/sp'”iqiis— 0.90 min.; [MH+ =
507.25 g/ nol. Exanple 52:

(R)(ﬂ)mzhlofols@myosxp@ (2;);| 58rif(idr d pléryBtdiyy - by ayvetildazd4,5-
0] |

alpSag e By AP e YTcRBE R ele yRkaHy ol ek GMSiele = 0.87 min.
andPtep@pe chiby [M-adC ti4on 20&A86l. 4.5 days) of
1 chloro 8- (3, 4-di net hyl - phenoxynet hyl ) - 3- et hyl -
etrahydro-imdazo[1l , 5-a] pyrazine (0.240 g;

t
Exf)'h'?'oeo‘mmml ) with tol uene-4-sul fonic acid
(R)EBXA :mtdvpLx;euhpa(s)sd [-Zp(Bem.}drommbﬂ*ionSﬁrﬁfny()CétﬁﬁB-Sg;-dihydro-8H—

r f cat ar ati,ye HPLC af f or ded
imigReol ey izt et 52 e RS G dS o (5
Prepatidmey redctigrh 8008y H&ialyyj of- Bclelbh)y(B-eﬂlyl 8-[2-(3- fIuoro-4-methoxy-phenyl)—
oo e S VAR 0 {8 ko i oenct
sulioticMzid (F3- rﬁetﬁylSﬁrbﬁ”inbél pr[eHWIrh%’ii]'lyFesi@ﬂ Pédfigptiomlby FEX DE1e MeOH,
: N oro t "R]-

25 T o P BRI Bitenoxy et hyl J-S. - di hydr o-d -

I m dazo[ 1, 5-a] pyrazin-7-yl]-L/-nmethyl-2'"-phenyl -acet am
(R)21¢1-Bnlepas-ethyb(s raRaBiflonro-FeheBi@xybheay s pthell-5,6-dihydro-8 H-

mida ot Sk R el SR PP BT YL B 1o = 000
mirD; [B61]hmdB5.0Rigtrholt ol uene- 4-sul foni ¢ acid
(S) - net hyl car banoyl - phenyl - net hyl ester (0.177 g;

Exgmg?e64dml ).
(R)-2’-{1-chloro-(S)-8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-
8H-imidazo[1,5-a]lpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 3 days) of 1-chloro-8-[2-(2,5-difluoro-4-methoxy-phenyl)-
ethyl]-3-ethyl-5,6,7,8-tetrahydro-imidazo[1,5-alpyrazine (1.240 g; 3.485 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester. Purification by FC (DCM
/ MeOH, 100 / 1) afforded the target compound.

(R)-2’-{1-chloro-(S)-8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide: yellow solid. LC-MS: tg = 0.91
min.; [M+H]" = 502.94 g/mol.
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Purification by preparative HPLC afforded the target
conpound.
W@ R)08A782p1L- chl or 0- 3-et hyl - (R) - 8- (3-tri f| uor oneRrEIl/IB2POTNF5245
oxynet hyl ) -5, 6-di hydro-8/-/- imdazo[1
, 5-a] pyrazin-7-yl]- L/-methyl-2'-phenyl -acetam de:
slightly beige solid. LCMS: tR=0.91 mn.; [MH + =
507.25 g/nol. 11. BIOLOG CAL ASSAYS I N VI TRO ASSAY The
orexin receptor antagonistiggactivity of the conpounds
of formula (1) and fornmula (Il) is determned in
accordance with the follow ng experinental nethod.
Experi nmental nethod: Intracellular cal cium
measur enents: Chi nese hanster ovary (CHO cells
Exg%p@gaﬁlng t he human orexin-1 receptor and t he hunman
in-2 receptor, respectively, gﬁgromn in culture

(R)n%tr' GHareednethYR)f-¢rflueeo- Hlﬂ'»'f%yme Rhanegy ety by Grrihydro-
8Hﬁ‘=‘|411<§?azol‘p@ awyﬂmﬁmylw ﬂnbfhyl-ﬁoghﬁﬂjllﬂceﬁrﬁlaet onycin and

10 % inactivated fetal calf ser

|
Preparase pyateaston ) &I fsdayshedl| Tt %Séﬁat%wr(l“'prgbﬁ trlﬂuoromethyl-

ph@o&ﬁhemgl)ismn,stt@waﬂyar@.lnaa&%m(s?@ﬁiyaerz)neMa) ah7 h@V@ éq@e Fmol) with
ecoated wt | ati nei n Hanks' Bal anced

tO'@é‘Ptﬁ'%“ﬁ”'(Clrm%)(S) mﬂhykca@@m%p%ﬁné' et ertse & E@?Lg Prg1 mmol).

Puﬁlﬁ%ﬂ@rﬁijF@t(QEI\/ﬁﬂﬂeDHCQ@m PEHPYES 1k HrgeBdondbumbn 5%
. Human orexin-A as an agonist is prepared as 1 nV

k solutjo
RGBS OG-k T op i G o iy o8-
|m|aéf;\éd[-E5>lo ipyrain-nsh- N-mtetrrwzaaﬁaayl @ietzgnlfje r?;ghmw{gmilm LGMS: tg =
ni s are prepared as st oc
0'926”'[}13 ['\EJhH Ar]%%%% 9Qkn diluted in 96-well plates,
first in DMSO, then in HBSS containing 0.1 %bovi ne
Exa@pledrl bum n (BSA) and 2 nM HEPES. On the day of the

Y., 10 | oadi nedi BSS co 1%

RIZIT oicror-RheeRIs A ie R tPlb byt 3 fvelfo-o-
imidaeo[fl | ialpg Ry ym]alvmethyll-mqomwacéthmﬁdé AM (1 nM

st oc olution in Owth 10% ci,d ,
PrepRis ecEVar B es |’ ’a\gldeae“fsg e ch5 \Rgllofqg'e%hﬂ'8'(4't”ﬂuOromethy"
phenoxymethyl)-5,6,7,8- tetrahydro-imidazo[1,5 alpyrazine (0.257 g; 0.714 mmol) with
toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester (0.250 g; 0.786 mmol).
Purification by preparative HPLC afforded the target compound.

(R)-2’-[1-chloro-3-ethyl-(R)-8-(4-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl]-N-methyl-2’-phenyl-acetamide: slightly beige solid. LC-MS: tg =
0.90 min.; [M+H]" = 507.25 g/mol.

Example 52:
(R)-2’-[1-chloro-(R)-8-(3,4-dimethyl-phenoxymethyl)-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide

Prepared by reaction (80°C; 4.5 days) of 1-chloro-8-(3,4-dimethyl-phenoxymethyl)-3-ethyl-
5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine (0.240 g; 0.750 mmol) with toluene-4-sulfonic
acid (S)-methylcarbamoyl-phenyl-methyl ester (0.263 g; 0.825 mmol). Purification by
preparative HPLC afforded the target compound.
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The 96-wel| plates are incubated for 60 mn at 37 Cin
5% CO . The | oading solution is then aspirated and
w@2i0Be7829e washed 3 tinmes with 200 ml HBSS conPEi/mB20¢r/055245
2.5 nM probenecid, 0.1%BSA, 2 mM HEPES. 100 ml of
that sanme buffer is left in each well. Wthin the
Fl uorescent I maging Pl ate Reader (FLIPR, Mol ecul ar
Devi ces), antagonists are added to the plate in a
volunme of 50 ml , incubated4or 20 mn and finally 100
m of agonist is added. Fluorescence is neasured for
each well at 1 second intervals, and the hei ght of
each fluorescence peak is conpared to the hei ght of
the fluorescence peak induced by 10 nMorexin-A with

(R)bzg’f @IﬁloioD(FQJ - &%eﬂm ég@rﬂjx%m Qf3 &EIWB @-Blh@@r@fo&tmdaon 5-
0 val ue e concentration o ound needed

aloyrging]-¥il- é’d“S/U%'rZ tﬁﬁ‘énlélé’éﬁﬁagt'ﬁ"% Qaé"spyspf%’\é)sq% lefetViSt: ntPn‘eéP 88 min;
[M-AHIt ag@mlﬁtg/moact ivities (1C50 values) of all

exenplified conmpounds are bel ow 1000 nMw th respect

to the OXi and/or the OX2 receptor. |C50 values of 51
Ex@RBIf?d:fi ed conpounds are in the range of 5-8671 nM

(RV2’{Tin- cmbraxeeétage(mfs @aluflnmdméihyr-pﬁmiyniahylbls dAhydro-8H-

._receptor | yes i fi,ed conmpounds are
imidgze e‘i?laxgaez"b?-@:@ tﬁ)(}r 'R'}‘F"Xﬁn&} of 42 nMwi th
PrépafReCbyt aebftnOXZorecepmt ola sﬁntagonucabrd:s@myi 8i(8trfioromethyl-

Pheo SR Rg & { B AB SR G ﬁ'&dtfge% 0358 T 0LDBL fomol) with

toIl%efheQXc:;ulf@Hﬁ: Q2 (3 poeplREHaIoH- ;Blﬁnjjtm métf@Dﬁﬂ)@(Hl(ImW g; 0.556 mmol)
ornu ereln represents
Pugdaaliog By eﬁiraﬁ'éﬁﬁg’é@rﬂf@ Ty L AR A

i ndependently nono-, di-, or tri-substituted wherein
(Rt -Slhlb&i-(B-th@n(tFS-@@?,etriﬂ nstepehgestidrpxgedtagl-e g-dinmiro-8he

nS|st f (Cl-4)al kyl Cl-4)al koxy. . .

i DS e G P e 57 ki o Bp g sl L -m: 1 -
0.9RninemesertsD7(Blg/vpal kyl , (Cl1-4) al koxy,

(C2-4)al kenyl , hal ogen, cyano, hydroxynethyl,

trifluoronmethyl, C(O NR5R6 or cyclopropyl; R3

represents (G -4)al koxy-nethyl or hal ogen; R4

represents
Il. BIOLOGICAL ASSAYS

IN VITRO ASSAY

The orexin receptor antagonistic activity of the compounds of formula (1) and formula (Il) is

determined in accordance with the following experimental method.
Experimental method:
Intracellular calcium measurements:

Chinese hamster ovary (CHO) cells expressing the human orexin-1 receptor and the
human orexin-2 receptor, respectively, are grown in culture medium (Ham F-12 with L-
Glutamine) containing 300 ug/ml G418, 100 U/ml penicillin, 100 ug/ml streptomycin and 10
% inactivated fetal calf serum (FCS). The cells are seeded at 80’000 cells / well into 96-

well black clear bottom sterile plates (Costar) which have been precoated with 1% gelatine
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R5 represents hydrogen or and R6 represents hydrogen
or or a pharmaceutical acceptable salt thereof. 2. A
w@ovpomel of fornula (1) according to clai m 1, PeliBA07/(55245
al so a conmpound of formula (I11), wherein, in case X
represents CH2, the absolute configurationis [(R)-2";
(S)-8]; or, in case X represents O the absolute
configurationis [(R-2'; (R-8]:Formula (I11); or a
phar maceuti cal acceptable sahg thereof. 3. A conpound
according to claim1 or 2, wherein Rl represents a
phenyl group, which is independently nono-, di-, or
tri-substituted wherein the substituents are
i ndependently selected fromthe group consisting of

in K&Aks* Bh_h&ad Salt @olu‘uéﬁ %BSS)hAIIh@bQQﬂQ ard froh! GIBEQBRLNTKY seeded
and trif]luoronet represents (G -4 )BI kOXy,

pla]@gw@g}qub@ggﬁgerayg%{@t,f:}7| Gdp %e@ﬂyl and R3 represents
or hal ogen; or a pharnmaceuti cal acceptable salt

HuimBeresiin-Adas £ agestds prgpaefdadd i stk songioffin Me@HBNaker (1:1),
rein

. to 3, [ sents a phenyl oup, [ '
o BRSSP T Bpvine Seri BbCts e s Bl HERES for use
in th@@ssdyls i find Bédnse@riohvdepandent |y sel ected fromthe

group consisting of nethyl, fluorine and

trifluoroneth ents. met hl qri ne,
AR GS PraPPIasiaso e Tooep RieB B LBIRQ ik AIHES igfyeet plates
first HIOPMYDY,| thex irc RIBSS tx@itaining (A % ®prias et RkdUMIh (BOA) and 2 mM
HEgEgrnaceutical acceptable salt thereof. 5. Conpounds
ording to any one of clains 1 to 4, wherein R2
represents chlorine; or a pharmaceutical acceptable
Onstak tdaly hefriR@fass &y, 100N asfneksdigg ar@dilinn gHBSS addyitadriieg afe FCS, 2 mM
claips 1 to 5, wherein R3 rﬁpresents met hyl or et hyl;
HEPES, 5 mM probeneC|d (Sigma) and 3 uM of the fluorescent Calcium |nd|c tor fluo-3 AM
(1 mM stock solution in DMSO with 10% pluronic acid) (Molecular Probes) is added to

each well.

The 96-well plates are incubated for 60 min at 37° C in 5% CO,. The loading solution is
then aspirated and cells are washed 3 times with 200 ul HBSS containing 2.5 mM
probenecid, 0.1% BSA, 2 mM HEPES. 100 ul of that same buffer is left in each well.

Within the Fluorescent Imaging Plate Reader (FLIPR, Molecular Devices), antagonists are
added to the plate in a volume of 50 ul, incubated for 20 min and finally 100 ul of agonist is
added. Fluorescence is measured for each well at 1 second intervals, and the height of
each fluorescence peak is compared to the height of the fluorescence peak induced by 10
nM orexin-A with buffer in place of antagonist. For each antagonist, 1Cs; value (the
concentration of compound needed to inhibit 50 % of the agonistic response) is

determined. Antagonistic activities (ICso values) of all exemplified compounds are below
1000 nM with respect to the OX; and/or the OX; receptor. ICso values of 51 exemplified

compounds are in the range of 5-8671 nM with an average of 691 nM with respect to the
OX, receptor. IC5y values of all exemplified compounds are in the range of 2-396 nM with
an average of 42 nM with respect to the OX, receptor. Antagonistic activities of selected

compounds are displayed in Table 1.



or a pharmaceuti cal

acceptable salt thereof.7.

Conpounds according to any one of clains 1 to 6,

wWoL@BO7829X represents CH2;
acceptable salt thereof.

or a pharnmaceut i cal PCT/IB2007/055245
8. A conpound according to

any one of clainms 1 to 7 selected fromthe group

consi sting of:

(R -2"-{1-chl oro- 3-

et hyl

henyl ) -et hyl ] -5, 6-di hydr o- 8Hygi dazo[ 1

, 5-a] pyrazin-7-yl}-
(R -2'"-{1-chl oro- 3-

| uor onet hyl
, 5-a] pyrazin-7-yl}-

L/ - met hyl
et hyl

-2' - phenyl

L/ - met hyl - 2' - phenyl

-(S)-8-[2-(4-trifluoromethyl

-p

-acet am de;
-(S)-8-[2-(3,5-difluoro-4-trif
- phenyl ) -ethyl]-5, 6-di hydro-

8/-/-imdazo[1

-acet ani de;

dd?v)lpo’und&fE)EHrﬁ IQ (
[)-ethyl]-

<|@)% Iét’gyc%‘i‘zléﬁ@? é'

Y-8-[2-(2, 4-di T T uor of

- b, 6-di hydro 8H m dazo
- L/ -neth henyl
(B)- 8- PXa é S‘"d?“ﬁ uor of
5, 6-di hydr o- 8H m dazo

3- et hyl - pheny
1

[

acet ani de;

4- ne%l'c%l(l'érfw)
[

Saﬂuoog

R)-2'-{1-chl oro-(
)

et hyl ] - 3-ethyl -
(
|')-ethyl]-3-ethyl-

- phenyl) - et

RazZiR)- 7-yT 1} )
R) -8-[2-(3,5-difluorot

2R &R BRb- 3]
hyl]-5, 6-di hydro-8/-/}

L/ -methyf2 2" - phenyl t
5, 6- di hydr o- 8H m dazo
et hyl - (S)38-[2- (3-fI

acet am deq4
4- et hyl - pheny
| 1

uoro-4-tri ﬂ uor
i mdazo[1

HJOBSQZ"R')

net hvl - nhenvl )

-7-yITH
2' -{1-chl oro- 8t

L/ - met hygp72" - phenyl
[2-(3

[acet am deqs

di
3658
L/ - met hyl - 2" - pheny

255)/5?'53&% nt7

thyl]
7-yl}-
-acet ani de;

2882 2:K)J(8R] DRP- 3f
|)-ethyl]-5,6- dlhy

a4l nvrazin-7 \I| 1

et hyl

nmat hyvl nhanvl - a¢
LILA "2 LI T Hll\lllyl

- 8-10206 3- f | uor of
dro-8/-/-imdazo[1l , 5}

4- et hyl -1pBeny

fnnlnl r*lo

‘(‘H)"’if@fsiza)“ or o- 3

henyl ) -ethyl]-5, 6-

9'
ethyl - (R) 98-[2-(3-f|
di hydr o- 8H mi dazo[ 1

Lior 0- 4- et ﬁyl

. O~ GPBEAZR)- /- Y| } -

L/ - met hyilz62" - phenyl

- acet am dezg

(R -2"-{1-chloro-3tethyl-(S)-8-[2-(2-flporo-4-trifluor
oret Ir}u!’ ILr'J\!nmmI-\yll,E2 et I\1| 1 5’ 6 r~|| Byrlrn Ql_l| o dazo[ 1
g%waﬁaﬁ)a{ﬁ%% % HE L/ nmet h 2' - phenyl | acet am de11
(R -2"-{1-chloro-(B)-8-[2-(3,5-difl uoro} 4- net hyl - pheny
[) - e3ehigls] 2&) net hyl | 5, 6- di hydto- 8Hi mi dazp[ 1 14
5-a] pyrazin-7-yl}t L/-methyl-2'-phenyl} acetan de;

43 (8S; 2'R) 538 14

46 (8S; 2'R) 762 21

53 (8R; 2R) 412 2

Table 1. Antagonistic activities of compounds with respect to OX, and OX; receptors.
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(R-2"-{1-chloro-(R-8-[2
[ )-ethyl]-3-nethyl-5, 6-di
WO 208pm2eazi n-7-yl }- L/ -me
(R-2"-{1-chloro-8-[2-(3
4-di met hyl - phenyl ) -ethyl]-3-nmethyl-5,6-di hydro-8/-/-im
i dazo[ 1l ,5- a]pyrazin-7-yl}-
L/ - met hyl - 2' - phenyl - acet am de;
(R -2'-{1-chloro-3-nethyl -8-43-(4-trifluoromethyl -phen
yl)-ethyl]-5 6-di hydro-8/-/-im dazo[1l , 5-
al pyrazin-7-yl }-L/-nmethyl-2'-phenyl -acet am de;
(R)-2'"-{3-isopropyl - 1- net hoxy-(S)-8-[2-(4-trifluoronet
hyl - phenyl ) -et hyl ] -5, 6-di hydro-8/-/- i mdazo[1
CLAﬁws] pyr azin-7-yl}-L/-methyl-2"-phenyl -acet am de;
(R-2 {(S) 8-[2-(3

4-di me hen t hyl ]-3-ethyl - 1- met hoxy-5
1. Ao RGO a1 st o
a] pyrazin-7-yl}-L/-nmehyl -2' - phenyl - acet am de;
(R -2"-{3-ethyl-(S)-8- 2(Aﬁtnfluororrethyl-phenyl)-et
H

-(3,5-di fl uoro-4-nethyl - pheny
i hydr o- 8H m dazo[ 1
t hyl - 2' - phenyl - acet aPCTIE§2007/055245

hyl]-1-vinyl-5 6-di hydf o8 i &
aj pyra2|n 7-yl}-L/-net

zo[1l , 5-
< 2'Nphe ELR‘écet ami de:

4-trifluoronethyl-ph
enyl) ethyl] 5, 6 dlhy 5 [ 1
, b-a]pyrazin-7-yl}-L/-nme hyl phenyl - acet am de;
(R) 2'-{3-ethyl-1-triflu vhyl - (S)-8-[2-(4-trifluor
onet hyl - phenyl ) -et hyl ] -5, 6 di hydro 8H m dazo[ 1
, 5-a] pyrazin-7-yl}-L/-met pyls phenyl acet am de;
(R -2'-{1-chloro-3 rrethoxyrret F 8-[2-(4-trifluorometh
yl - phenyl ) -et hyl ] -5, 6- di hydr o- 8/ /- imdazo[1l
wheming] pyrazi n- 7-yl } - L/ - met hyl - 2' - phenyl - acet ani de;
r03ethyl (R -8-[2-(2-fluoro-4-trifluor
Xréﬁ)as thi-r gﬁyt/)o) ethyl]-5,6-di hydro-8/-/- imdazo[1l
R’ rg)rgejeb“% azqhﬁnyﬂ -9/PuR, wqu?egqq)yp_@mdgﬁ@p@ﬂnﬂh@gngm%or tri-substituted
Whér@n g%e {sh'b%hhé’ﬁtg §re[ %o@ﬁeﬁ’déﬁ”ﬂ%l é’&é&e(ﬁ’h@dml theehRtpl tdndsting of

dro-8/-/-1mdazo

(018}3&%} a%i 4')3"7@94 Papgeﬁr@t’ﬁm -t’ﬁ'llomﬁ”@?iwxya%@ttﬂﬂﬁ%@“ethw
R? (erre%ent{sl(@M?é?l(ﬂ %C1 ), Q Pg(b' g)gpkeﬁyl [ Zraf F\r i/ LHOT APRLRYmethyl,

;é( ro-'8H m dazo
trlflugog]eﬁw PR I@/IC}r-CW'Olfhﬁ@f)HyI 2' - phenyl - acet am de;

3 { r 2-(4-trifluoroneth
R Pt 5 R o P g BB O

r%)f%ﬁeﬁ% 2#BKYL yl }- L/ - met hyl - 2' - phenyl - acet ani de;

R® fRkseantd iRasdan! o 1ol 98y 8ard2- (4-tri f1 uor onet hyl - phenyl)
éa?] ns@ dge)ﬁor l098§eyl-|mdazo[1 5-
R® represen S hydrogen or (CM)aIkyI

or a pharmaceutical acceptable salt thereof.

2. A compound of formula (1) according to claim 1, which is also a compound of formula
(I, wherein, in case X represents CH,, the absolute configuration is [(R)-2"; (S)-8]; or, in

case X represents O, the absolute configuration is [(R)-2"; (R)-8]:
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a] pyrazin-7-yl}-L/-methyl-2'-phenyl - acet am de;

(R -2"-{3-ethyl-1-nethyl-(S)-8-[2-(4-trifluoronethyl-p
whemgioys2et hyl ] -5, 6-di hydr o- 8H m dazo[ 1 PCT/IB2007/055245

, 5-a] pyrazin-7-yl}-L/-nmethyl-2"-phenyl -acet am de;

(R-2"-{8-[2-(3-chl oro-phenyl)-ethyl]-1 3-di nethyl -

6-di hydro-8/-/-imdazo[1 , 5-a] pyrazin-7-

yl }-L/-methyl -2' -phenyl -acetamde; (R)-2'-[1

3-di net hyl - 8- (2-p-tol yl -ethylg-5

6-di hydro-8/-/-im dazo[1l ,5-a] pyrazin-7-yl]-L/-nethyl-

2' -phenyl -acetam de; (R -2'-{8-[2-(2

4-di nmet hyl - phenyl )-ethyl]-1 3-di net hyl -

6- di hydro-8H i m dazo[ 1 , 5-

a] pyrazin-7-yl }-L/-nethyl -2'-phenylRgcet am de;

(R -2"-{8-[2-(3-fluoro-4-net hoxy-phegnyl)-ethyl]-1

3-dimet hyl -5 6-di hydro-8/-/R"m dazo[|1 , 5-

a] pyrazin-7-yl}- L/-nethyl- 2)\Rhen1yl 6cet am de;

(R-2"-{(R-8-[2-(3 2N ,

4- dlnethyl phenyl ) -ethyl]-34

L/ nmet hyl - 2' phgra:yd_:ngs;a

3- et hyl - 7- (et hyl_cgr hagpy phenyl
| uor onet hyl - phenyl ?£E|] 5,6,7, 8-

t et rahydro-im dazo| 1 , b-a] pyrazi ne-1 -carboxylic acid
mst hyI am de; (R-2' {(S) -Frindla((8);

uor o- 1 3-di net hyl -
Or%pﬁ?rﬁﬁﬁ%t'c@ Q#Gb?os[ai €0fa] pyr azi n- 7- yI }-
L/ - met hyl - 2' - phenyl - acetam de; (R-2'-{1
3. A Berdpaindoacaeitifgo (it drl2)emeradt hyl - phenyl) ethyl]-5

R’ %&@FR/? pétanyFI)Hré)l;11§;1 Wégé{s |H$%en]dg>{t yar%IC)rr]]o d| c}r tri-substituted wherein
the( Rputitituphitsc hbrer oindepdritghtlyf Spelefed- (Bod  the group consisting  of

5:trif h dr o- 8H- dazo 1
(kG PaBRRL 5a0pes Siiberdndy PO R PRt i de
R? (dﬁ)es%nts{(ﬂg)alkom-f(a&)ges ¢yané 3¢ frifluomoretyi;rantil uor onet hyl -
3 -5,6-di hydro-8/-/- imdazo[1l
R Peé)r% err@i?%"kl/I %r}rqa mst hyl - 2" - phenyl - acet ani de;
or 4 E&)arﬁiac{adhoahdacmeptab@)sa& thetedf3, 5- di f| uor o- 4- net hoxy- phen
yl)-ethyl]-3-ethyl-5, 6-di hydro-8H m dazo[ 1

4. C(‘(I%'SW{S%&%F% % %@5 8@ F[Pél{%ls 12tf)g’?g'ﬂ lfon glcﬂ Sg]r gepheny
R' Fepregenid 3 pBeret bsdupSwhictlishipdemsn@eitivi rdalzm}[ di, or tri-substituted wherein
the’ &b@lltﬂgﬁt"élza'rg mde}é!a%denlﬂ{/ sgf‘aetc@élfrcgn trPJ]SlrEXIL) c%ﬁgltsfﬂ{a gfemethyl, fluorine

and trifluoromethyl;

yl)-8-[2-(4-trif

R? represents methoxy, chlorine, cyano or trifluoromethyl;
R® represents methyl, ethyl, isopropyl or chlorine; and
R* represents methyl;

or a pharmaceutical acceptable salt thereof.

5. Compounds according to any one of claims 1 to 4, wherein R? represents chlorine;

or a pharmaceutical acceptable salt thereof.

6. Compounds according to any one of claims 1 to 5, wherein R® represents methyl or
ethyl;

or a pharmaceutical acceptable salt thereof.
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(R-2"-{1-chloro-(S)-8-[2-(3-chloro-4-trifluoronethyl -
phenyl ) -ethyl]-3-ethyl -5, 6-di hydro-8H m dazo[ 1

WQ 2008pp82p8BZi n- 7-yl } - L/ -nethyl -2' - phenyl - acet aPCTiEB2007/055245
(R-2"-{1-chloro-(S)-8-[2-(2
5-di fluoro-4-trifluoronethyl-phenyl)-ethyl]-3-ethyl-5,
6-di hydro- 8/-/-imdazo[1l ,5-a]pyrazin-7-yl}-
L/ - met hyl - 2' - phenyl - acet am de;
(R-2"-{1-chloro-3-ethyl -(S)48-[2-(4-trifluoronethoxy-
phenyl ) -ethyl]-5, 6-di hydro-8H m dazo[ 1
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acetam de;
(R -2"-{1-chloro-(S)-8-[2-(4-cyano-phenyl)-ethyl]-3-et
hyl -5, 6-di hydro-8/-/-im dazo[1l ,5- a]pyrazin-7-yl}-

7. d;émﬁ&lrﬂ}é'a'cgordﬂge@ﬁh B bRIRIMES;1 to 6, wherein X represents CHy;
ano et h 8-[2- (3 fluoro-4-trifluoro

(
or %%@fmacswbmceetaﬁﬂﬂﬁ)ﬁéh%‘ea r hydro-8/-/- imdazo[1
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;

8. ARbrr%ouuﬁdlacctﬁmﬁg tShnPoh@ of Bafndiore 74eldctdd Terh ane hFyub-ddnsisting
henyl )-ethyl]-3-methyl -5, 6-di hydro-8/-/- imdazo[1
, b-a] pyrazin-7-yl}- L/-methyl-2'-phenyl -acet am de;
(R)(th){ﬂr%hlo{olsJéhwlyo(s; B2 apylordrizdthi= ;{h%nf(lz-ethyl[]-ff | g@ihpareigmy -
en - 1 mdazo

milaoly B N U Ry oy - acet ani de:
(R)(ﬂ){‘r-%hlo{olS-ﬁl’HyD(S) A BH3%~ (ﬂ|ﬂuc(r8-4ft|r']|fugfr@mgt/hylﬁﬂ)ﬁdnyli)igmwtwkjrhyd ro-

[ ro- - I mdazo
ot Pt biny ey P hom e dhe et am de.
(R)(ZQ)H-ZhIo{olfS)%&[IZsQ mqwdor&stméthwph(esylj /8th|'y@r3(éd’fh3tI15I e‘l -HiHpdrore-

i m dazo]
'm'd 05] 5 ﬁﬁ#‘f‘g-\/ﬂ ]"L?hy?r@t ”ygac‘%'f@ﬁ?i acet am de;
(R)(ZR){1-2h|0{0168)18|-[Qr(353dlmIdW-|4 r8eth§46dh§nﬁ) ethyl] g/et?yl -5,6- (élhydr[o 18H—
oro [ ro i m dazo
midagol LS SO e ey ey | - acer am de.
(R)(ZE){“r-Zhlo{oltR)fH [Qr(eﬁsduﬂﬁ_dgw rﬁ&hylaar{eaylﬁétrfyl]@%tnyl%mewdmseH-
en [ Z

imi %zoé]yéf -%—_y T'? Fl)%(fgt Wgﬂ”y acegq{g % - acet am de;
(R)(Z:Q){‘r-ZhIE{c?lii-@gin(S) al([Sé(sgmb_&r 4-d1’r|fl5|ogjl_r‘;fdth§glpﬁer?yl);ﬁh§l95)ﬁ =dinIRo-8 H-
-3-ethyl -5, 6-d) ro I m.dazo
'm'g%goﬂeéﬂ%%‘ﬁ'gﬁgﬁl "Lefhynlrgt &{ﬂ”ybaceﬁ{gﬁ { - acet ani de;
(R)(R)ﬁ%hlofolaﬂltm Gmiﬁ’etﬁyllwbnw)‘?étga} efsb;crw/l I@@h%ﬂf@%ﬁlhﬂ@z@ﬁ%

ro- I m dazo
a]pyéﬁpyl‘fﬂgmﬁmg @rquenyq E’WV ©2' - phenyl - acet am de;
(R)(R)mzhlofols@myosxpg B3-muidnyU-=-raEhyiSoHehyh-ethy |1 58-0irpdroyg H-phedrro[ 1,5-

ll\) i hydr o 8{ /. -

a]pyr yI - -mefhyl- -phenyl acetamide;
(R)-2’-{1-chloro-3-ethyl-(R)-8-[2-(3-fluoro-4-methyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-(R)-8-[2-(3,5-difluoro-4-methyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-8-[2-(3,4-dimethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
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I mdazo[1
, b-a] pyrazin-7-yl]-L/-nmethyl-2'-phenyl -acet am de;

W@ R)08Aa782p1L- chl oro- (R)-8- (3 PCT/IB2007/055245
4- di met hyl - phenoxynet hyl ) - 3- et hyl -
6- di hydro-8/-/-imdazo[1 , 5-
al pyrazin-7-yl]-L/-nmethyl-2"-phenyl -acetam de; and
(R -2"-[1-chloro-3-ethyl-(R)-8-(3-trifluoromnethyl -phen
oxymet hyl') -5, 6-di hydro-8/-/-14gm dazo[ 1
, 5-a] pyrazin-7-yl]-L/-nmethyl-2"-phenyl -acetam de; or a
phar maceutically acceptable salt of such a conpound 9.
Use of a conpound according to claiml1, or of a
pharmaceutically acceptable salt thereof, as a

(R)@Qi-@ﬁlﬁ'ﬁﬂ@—meﬂ@l 8L[J§Q4Mf|u@rdmélmi¢ﬁenﬁ):§tﬂwis ragduﬁﬂjr@lsm.mudazom 5-

pharmaceutical |l y acceptable salt thereof

a]py@,sz}]él} M’@E@Nb@ iRhENYracstaRidf canent for the prevent i on

(R)OP-{8Fs>pEdHHNI- n%ﬂh&(&%@?gf[?@(éﬁﬁm@@rbmétﬁw BRRryNEtBIPSIB-dihydro-8H-
consj st i n%a of dﬁy\éﬂ‘é‘[‘ ¢ disorders including najor

imicigaol bRy e RNenyF3EATE neurosis, all

(R)tw@ 8ab- (H&mumempﬁmﬁl)%ﬁlﬁ@mgﬂm fetHdRY516-8iRYdro-8 H-imidazo[1,5-
chotic disorders, schizgphrenia, catatonic
a]p¥@ﬁ|”z7(5kﬁ'h%'ﬁﬁté?y' %é?hﬁﬁ}"??ﬁﬁ‘a”ﬁ%‘? ;anoi a, adj ust ment

(R -‘{%ﬂ@f—%)@[@ (altrllfll@réfﬁétﬂylsph@ﬁylpéﬂ@% alinyl-y doilﬁﬁfrg%ﬂ-ﬁlmldazoﬁ 5-
schij zoaffective di sorders; anxiety di sorders 1 ncl udi ng

alpy@rier Ay i-Denetnk? éi*‘?”y't?ﬁ?%ﬁj%e conpul si ve disorder,
(R)@%i-byaﬂddﬁ@-bthﬁjl @)r86[25(4dmmmﬁéthy|%@hﬂ) athlyael6sdingdrb-gH-

of phobi c anxi et avoi dance; separation

'm'%%ﬂ[“b?f]pyéﬂ'” Bé(i}&ﬁa‘&éfty¥\?eph§lﬁ‘b5%@%ﬁﬁ%ﬁ Ese abuse,
(R)sze%bmgl REHUORINMETh (S BINE-{4-Rifiliorobrie ey - ph &S Y) CIN10%) B Gty dro-8 H-

si cal ~addicti ons, d|3300|at|ve di sorders

imigagel D AR VB meaREg Y e AP Te e and

(R)pzsm:hmgﬁﬂs%emm@me&gu 832X ifluGidEhettSRp tdth@]-5,6-dihydro-8H-
uncti on; 2 chosexual dysfunctl on and addi cti on;

m@l%qoé} ARG A -fraPrdbMmedy S r PREY hreiaIdes r om nar coti cs;

(R)LGqf@ﬁl@ﬁﬂsén@eﬁ)m&p(@fmb%4 trﬁﬁ@ﬁﬁﬁéﬁ}lipﬁenyl) -ethyl]-5,6-dihydro-8H-
responsi veness am c- adrenal dysfunctions;

A= ARG PR it o e el

(R)CQ $1-8hBRAISES (RS- AMG bt BN W)-bihy [i3SRRAS6- EIH?(HYOEB?-I imidazo[1,5-
urologlcal di sorders including neuropathic pain and

alpv'@ét”ﬂ ¥NpgthybnhsRY-acelagi® apnea; nar col epsy;
(R)ch pBhierd- wgogt@ysos)@t[gqmmﬂU@Whﬁqoheﬁwémgh%sce dihydro-8H-

hiatric dis ers i di opat
'm'g?%’ghﬁa raginy p{ﬁﬂz sp %‘KE%‘%? BKE schedul e
(R %%ﬂl@roswsr@@rdpg}l (RY-9- [Qt(4ltﬁ@or&héthflmnylo -athyAB-dihydro-8H-

g AL Sk S S IS S popul oLl on and
(R)DY$8-8tg1-1 - tR-8f2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[ 1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{3-ethyl-1-methyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{8-[2-(3-chloro-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8H-imidazo[1,5-a]pyrazin-7-
yl}-N-methyl-2’-phenyl-acetamide;

(R)-2’-[1,3-dimethyl-8-(2-p-tolyl-ethyl)-5,6-dihydro-8 H-imidazo[1,5-a]pyrazin-7-yl]-N-methyl-
2’-phenyl-acetamide;

(R)-2’-{8-[2-(2,4-dimethyl-phenyl)-ethyl]-1,3-dimethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
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aging; all types of amesia; severe nental
retardation; dyskinesias and nuscul ar di seases; nuscle
wepasHTedty, trenors, novement di sorders; SponPEHER067/055245
and nedi cati oni nduced dyski nesi as; neurodegenerative
di sorders including Huntington's, Creutzfeld- Jacob's,
Al zhei ner' s di seases and Tourette syndrone;
Amyotrophic | ateral sclerosis; Parkinson' s disease;
Cushing's syndrone; traumatiq@gl esions; spinal cord
trauma; head trauma; perinatal hypoxia; hearing |oss;
tinnitus; denyelinating diseases; spinal and crania
nerve di seases; ocul ar damage; retinopathy; epilepsy;
sei zure disorders; absence seizures , conplex partia

(R)W8-923(B‘3ﬂ@rd>ll&ﬁ’etﬁ6kyzpﬁ(#\§[) etrs/gmoacdﬁ@ﬁwa -8 pdto ®PRImidazo[1,5-

grai he and headache; paln i sorders; anaesthesia and

ﬂp&ﬁgmgeyﬁﬁlm@WNH%d@&”HF”@%@@ rated sensitivity to pain
(R)Szl‘{(fR)fgi[Zt'(Bﬂ%@bﬂ@ﬁbl@enyi}%ﬂ%kﬂétﬂyl BRtHIXY B ahdroBHNRdazo[1,5-

n; atyplcal facial pain; neuropathic
a]pg%azw 7- b'éé\kmﬁté‘iyhzz -Rshyraskiamidf onal pain syndrone | and

3- eltHyJ 7qmtehfylcbrt%nﬁ@| Bherﬁ/[lﬁfetrﬁ/l)LSJIZU(EMrlmlﬂir(ﬂnetﬁ?I[Hr@hyI%tHW] -5,6,7,8-
| ated to infection

tetr BT BIGEPb Colgy BN G - %@qu%i 3ot @etiamide;

(R)@%GS)‘BHQI(QML&%OQ@#)HW ﬂBQilm@tﬁFI@@fd‘H%fd—8l$~|m|dazo[1 5-
conditi ons assogi ate t vi sceral pain’such as

ﬂpy??”%%b&é’@8“%\2§Vﬁ8W6%@“”%%ﬁ|ng di sorders; di abetes;
(Rt 8- o@dh%r&ﬁ%ﬂ?h%@bk&né{hﬁ%éﬁylﬁeﬂhQIFLB@dlﬂ;@jr@%mmcﬁdzoﬂ 5-
a

anoxi a, diabetic neuropat ies and cohol 1 sm

ﬂp&ﬁ%@T?V%“*Wﬁ@szF%@PYﬁﬁezﬁmd%rlnklng di sorders;
(R)SZOJ{%@[BQT Blethys @) dRRS3iaBtrindbioghHV PRethg N 6-aihy §ro-8 H-imidazo[1,5-

n1t|n?/nausea enesi s; gastric dyskinesia; gastric
ﬂpWﬁé@féylRémPW%hzé*@?ﬂéﬁ@ﬁ@“?%nosn1a) i mpai red gl ucose

(R)tpi{%meﬁﬁ(S)Janqslfma@L4 Ethbﬂokﬂe)t’hyﬂ-bﬁ&hW)e&hy?l}S;a -methyl-5,6-dihydro-8H-
t hal am ¢ di seases; si s dji seases;
iRt AR Sy R SRR SEO BB, | o Sei zur es,
(R)de-l{ﬁ-l@ﬁlbfb @)@t[QWBIE diﬂifdr@ﬂﬁﬁ@tﬁox;ﬁWn@l)-‘é‘fﬁyl]Qﬁ aats salhydro-8H-
acro ad enong,; r ol actlnona

'm'ﬁ%&éﬁ&féﬂw ﬁé%’\émeﬁ“ryé?npri%‘ﬁjo etamiggenonmas; beni gn
(R)@’Q%ﬁlbfcﬁ(éjmef(ﬂfcﬁWB m.mﬁr@bﬁemmﬁyl] 3@&@@5@%;@!@ 8H-

col on_cancer oftesti cul ar

'm'@@@hﬁ@ﬂﬁy@?é” 78 mqtrtyyzc@iﬁngb?cet?@'ﬁ%duct i ve hornone
(R)azmo&m@fd YBS[2- (B@hlo% asfeerorhsth@tdhah are sy NBRAgAsElH B fro-8H-

unctiona psychogeni c anenorrhea urinary bl adder
'm'?j?@gh?laﬂfé’ﬁ%zén 5é/ﬁﬂ§rﬁ‘ %}M P sphfnysaceigmid ?ypes of
(R)dza{mambtd &)-8pne, mm&aﬂttﬁﬂu&@h@m?@mngﬂ)@n@u -3-ethyl-5,6-dihydro-
sfuncti ons; card| vascul ar 3ﬁ@g er heart and Iung

8Hd%'§j@5%[és5 -alRWaea-afaNeB Fig¥ss PoEn ?tta”\‘doﬁ | ure;
(R)tW-HJO-E:ISIBﬁj SBthyhye- EQB(ﬂ&ilmJbrorﬁé’tﬁbkyﬁpmm)%yl] 5,6-dihydro-8H-

|m|d O([e1r I5 Ia p;yge?zrlrrlm %Syl} I\Il-rrkseltjrllyll B pr)r?esnlylsgcaert]acrﬁlde
(R)-2’-{1-chloro-(S)-8-[2-(4-cyano-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-cyano-3-ethyl-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-cyano-(S)-8-[2-(3-fluoro-4-trifluoromethyl-phenyl)-ethyl]-3-methyl-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-propyl-(S)-8-[2-(4-trifluoromethyl-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;



10

15

20

25

30

urinary retention; osteoporosis; angina pectoris;
myocardi al infarction; arrhythm as, coronary di seases,
wo edos/oveat ri cul ar hypertrophy; ischem ¢ or haeP@F/IBAYNS5245
stroke; all types of cerebrovascul ar disorders
i ncl udi ng subarachnoi d haenorrhage, ischemc and
henorrhagi ¢ stroke and vascul ar denentia; chronic
renal failure and other renal diseases; gout; Kkidney
cancer; urinary incontinencgggand ot her diseases
related to general orexin systemdysfunctions. 10. Use
of a conpound according to claim1, or of a
pharmaceutically acceptable salt thereof, for the
preparati on of a medi canent for the prevention or

(RL2 %ﬂbm@r&(s;fs [QL(§$I@§@S4 ﬁﬁlh@@ﬁ%}ﬂbﬁ@ﬁ}ﬂ)‘-‘@hw sllgbﬂ)pyl 5,6-dihydro-8H-

consj sti ng types of sleep disorders,

imidgzobke- aﬂr@qr%réa y&;/}ﬁ-meén*/ég -PRANYhRSRIATBISEY i ve subst ance

(R)@-‘ﬂ-@iﬁ@o@@b&ﬁ%rm@thyIC(QQ-BL[QJ(Mﬁlf@bﬁfmélﬁ}IJpﬁgﬁyl J-&thiIn8,6-dihydro-8H-
ulation and in $s chiatrjc and neurol ogic

imickazogt. %é'ﬂ@” -7 YRR I-2aehienil- 25 midsy der s.
(R)-2’-{1-chloro-3-ethyl-8-[2-(2,3,5-trifluoro-phenyl)-ethyl]-5,6-dihydro-8 H-imidazo[1,5-

alpyrazin-7-yl}-N-methyl-2'-phenyl-acetamide;
(R)-2’-{1-chloro-3-ethyl-(S)-8-[2-(3-fluoro-4-methoxy-phenyl)-ethyl]-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-{1-chloro-(S)-8-[2-(2,5-difluoro-4-methoxy-phenyl)-ethyl]-3-ethyl-5,6-dihydro-8 H-
imidazo[1,5-alpyrazin-7-yl}-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-3-ethyl-(R)-8-(4-fluoro-3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-3-ethyl-(R)-8-(4-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;
(R)-2’-[1-chloro-(R)-8-(3,4-dimethyl-phenoxymethyl)-3-ethyl-5,6-dihydro-8 H-imidazo[1,5-
alpyrazin-7-yl]-N-methyl-2’-phenyl-acetamide; and
(R)-2’-[1-chloro-3-ethyl-(R)-8-(3-trifluoromethyl-phenoxymethyl)-5,6-dihydro-8 H-
imidazo[1,5-a]pyrazin-7-yl]-N-methyl-2’-phenyl-acetamide;

or a pharmaceutically acceptable salt of such a compound

9. Use of a compound according to claim 1, or of a pharmaceutically acceptable salt

thereof, as a medicament.

10. Use of a compound according to claim 1, or of a pharmaceutically acceptable salt
thereof, for the preparation of a medicament for the prevention or treatment of diseases
selected from the group consisting of dysthymic disorders including major depression and
cyclothymia, affective neurosis, all types of manic depressive disorders, delirium, psychotic
disorders, schizophrenia, catatonic schizophrenia, delusional paranoia, adjustment
disorders and all clusters of personality disorders; schizoaffective disorders; anxiety
disorders including generalized anxiety, obsessive compulsive disorder, posttraumatic
stress disorder, panic attacks, all types of phobic anxiety and avoidance; separation

anxiety; all psychoactive substance use, abuse, seeking and reinstatement; all types of
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psychological or physical addictions, dissociative disorders including multiple personality
syndromes and psychogenic amnesias; sexual and reproductive dysfunction;
psychosexual dysfunction and addiction; tolerance to narcotics or withdrawal from
narcotics; increased anaesthetic risk, anaesthetic responsiveness; hypothalamic-adrenal
dysfunctions; disturbed biological and circadian rhythms; sleep disturbances associated
with diseases such as neurological disorders including neuropathic pain and restless leg
syndrome; sleep apnea; narcolepsy; chronic fatigue syndrome; insomnias related to
psychiatric disorders; all types of idiopathic insomnias and parasomnias; sleep-wake
schedule disorders including jet-lag; all dementias and cognitive dysfunctions in the
healthy population and in psychiatric and neurological disorders; mental dysfunctions of
aging; all types of amnesia; severe mental retardation; dyskinesias and muscular
diseases; muscle spasticity, tremors, movement disorders; spontaneous and medication-
induced dyskinesias; neurodegenerative disorders including Huntington’s, Creutzfeld-
Jacob’s, Alzheimer's diseases and Tourette syndrome; Amyotrophic lateral sclerosis;
Parkinson’s disease; Cushing’s syndrome; traumatic lesions; spinal cord trauma; head
trauma; perinatal hypoxia; hearing loss; tinnitus; demyelinating diseases; spinal and
cranial nerve diseases; ocular damage; retinopathy; epilepsy; seizure disorders; absence
seizures , complex partial and generalized seizures; Lennox-Gastaut syndrome; migraine
and headache; pain disorders; anaesthesia and analgesia; enhanced or exaggerated
sensitivity to pain such as hyperalgesia, causalgia, and allodynia; acute pain; burn pain;
atypical facial pain; neuropathic pain; back pain; complex regional pain syndrome | and II;
arthritic pain; sports injury pain; dental pain; pain related to infection e.g. by HIV; post-
chemotherapy pain; post-stroke pain; post-operative pain; neuralgia; osteoarthritis;
conditions associated with visceral pain such as irritable bowel syndrome; eating
disorders; diabetes; toxic and dysmetabolic disorders including cerebral anoxia, diabetic
neuropathies and alcoholism; appetite, taste, eating, or drinking disorders; somatoform
disorders including hypochondriasis; vomiting/nausea; emesis; gastric dyskinesia; gastric
ulcers; Kallman's syndrome (anosmia); impaired glucose tolerance; intestinal motility
dyskinesias; hypothalamic diseases; hypophysis diseases; hyperthermia syndromes,
pyrexia, febrile seizures, idiopathic growth deficiency; dwarfism; gigantism; acromegaly;
basophil adenoma; prolactinoma; hyperprolactinemia; brain tumors , adenomas; benign

prostatic hypertrophy, prostate cancer; endometrial, breast, colon cancer; all types of
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testicular dysfunctions, fertility control; reproductive hormone abnormalities; hot flashes;
hypothalamic hypogonadism, functional or psychogenic amenorrhea; urinary bladder
incontinence asthma; allergies; all types of dermatitis, acne and cysts, sebaceous gland
dysfunctions; cardiovascular disorders; heart and lung diseases, acute and congestive
heart failure; hypotension; hypertension; dyslipidemias, hyperlipidemias, insulin resistance;
urinary retention; osteoporosis; angina pectoris; myocardial infarction; arrhythmias,
coronary diseases, left ventricular hypertrophy; ischemic or haemorrhagic stroke; all types
of cerebrovascular disorders including subarachnoid haemorrhage, ischemic and
hemorrhagic stroke and vascular dementia; chronic renal failure and other renal diseases;
gout; kidney cancer; urinary incontinence; and other diseases related to general orexin

system dysfunctions.

10. Use of a compound according to claim 1, or of a pharmaceutically acceptable salt
thereof, for the preparation of a medicament for the prevention or treatment of diseases
selected from the group consisting of all types of sleep disorders, of stress-related
syndromes, of psychoactive substance use and abuse, of cognitive dysfunctions in the
healthy population and in psychiatric and neurologic disorders, of eating or drinking

disorders.



