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WO 2007/ 028654PCT/ EP2006/ 008845 PYRI DI NE DERI VATI VES
AND THEI R USE I N THE TREATMENT OF PSYCHOTI C DI SORDERS
wabm7pesesent i nvention relates to novel nitr ogBCI/EP2006/008845
cont ai ni ng bicyclic derivatives havi ng pharmacol ogi ca
activity, processes for their preparation, to
pYR PPRRSHEH QA I\&%nhﬁﬂ MRk LREMOARE f@a el oﬂ"%%ybrﬁbfrt:[@enISORDERs
treat nent o psychotic dlsor ers, in particular
schi zophreni a. WD 2005/ 002577 (F. Hof f mann-La Roche
AG) describes ries o ridipe.derivatives
The Bidsefl Brmbon e RS dh APV kbl RaeD STREyhP eV v Ve frge
phargweologisal agtivily, PIOCEseepfos thain preparation. do compesitns, contairing them
and td their uas predie treatrientd pogthefic Hisbriers i partiGlilaBschizophrenia.
pharmaceutically acceptable salt thereof: 15wherein:

X t h t {
wO 2@§§ej§§2€5s7eln(_ gt-l?zﬁlgrvayé- g%éﬁ%& sgr&e.asoe;) snérlezec{? rggrﬁqgg%ﬁggvatives
which@re¢lpmed-tgpbe2ual NKININKD) antagonisis fastregting sehizaphpdnia.

atom Rz represents hydrogen, Cl 6 al kyl, Cl1.6 al koxy,

The E%?%Zt |ﬂi}<ent§g ?pF%wd%sO F;%E%E 5%%( Jﬁ%&ﬁg%{ fcgﬂnu%(@ix&yé
pharf’@ﬁ%'éfé‘ﬂi’éc%?rﬁ’ qhie sglbiherddbm o to 3; R2 represents
hal ogen, =0, Cl 6 aIkyI (optlonally substituted by one
-CONR7R8, C1.6

or nore hydr WQ| ,
al koxy, hal o al kyl qm)hal oCl 6 al koxy; n

represents an |nt‘e Cq_mo to 3; 25p and ¢

i ndependent |y repr sent{arfql nt eger fromO to 2; R3
represents an -(GHy)h\)m h(yl, -heterocy yI 6

-aryl-aryl, -aryl-het’eroar @ (R)

-heteroaryl -aryl, -heteroa

-heteroaryl - heterocycl yl,
-heterocycl yl - heteroaryl or |
- het erocycl yl - heterocyclylgﬁ%up, aIB of mhich may be
optionally substituted by one @gn nore (e.g. 1, 2 or 3)
wherad:-ogen, Cl_6 al kyl, Cm cycloal kyl, Cl-6 30al koxy,
hal oC1. alhé"5|haloo 6 al koxy, cyano,

X regrégéﬁsélrgtr N or SYH! E'fla -S2- Cl1.6 al kyl,
Y represyts -C(@@dRGLQG-Iz) ) NFS(RB)- QKIR@G@DEL 6 al kyl, NR7S02-Cl.6
Z rep&leka‘lts -CHH. P, (Y NR(RS,, or QQ@WF suIBRZCEE)RB or

% re} %Nf%nﬁar éﬁu&% a %ndallﬁg ét gp{e%geﬁbl K. repr egﬁn;t om

R eGSR ARIO9RS) Cae 61 L B Pl A o TR SR
m repseseotslanyintegenfopm O ta@; 2007/ 028654PCT/ EP2006/ 008845 R6
R? ré‘p@éﬁe@\ﬁsﬂﬁﬁl drakEog @JLS aﬂ@l ®padriany su@ﬁxﬁe@b? baalokore Fdrbxy!
groufbl USoR" ;Wl% EXi 3RbxRBBEL; Bidild ¥loc, § aliGhy;csent s
n represents an integer from O to 3;
p and q independently represent an integer from 0 to 2;
R® represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C, alkyl, Cs 5 cycloalkyl, C4.6
alkoxy, hydroxyl, haloC,. alkyl, haloC,¢ alkoxy, cyano, -S-C,, alkyl, -SO-C, s alkyl, -SO,-
Ci.6 alkyl, -COR’, -CONR'R®, -NR’R®?, NR’COC, alkyl, NR"SO,-C;; alkyl, C,s alkyl-
NR'R®, -OCONR’R?, -NR’CO,R? or -SO,NR’R® groups;
R* and R® independently represent C,; alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a C; ¢ cycloalkyl group;
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R7 and R8 independently represent hydrogen, Cl.8 al kyl
or C3_8 cycloal kyl; 5or solvates thereof. In a further
w@aspentssshe i nvention provi des a conpound of fECTYEP®06/008845
(1) or a pharmaceutically acceptable salt thereof: 10
(R1)m-4. (RR)n Xr H2)q (CH2)1",""N R3 (I) (R6)s
wherein: X represents a nitrogen atom Y represents
R® reprebéity halogehy G2 alky2, C1s3fyeBpikyb C1 5 keR)y), halolh £ alkyl or haloCi.g
alko eprﬁsents -C(H2)-, -S(02)- h-SI(Rz) or an lo;zygen or
ur Fe re resents hydrogen, Cl.6 alkyl, Cl-6
sreprgsglgt;fn '”%&f"‘?ﬂ'm 802R7; Fe represents hal ogen, Cl.6
R” and| Réyindependentiy tepsepentinydrogane €15 8kl atydsssyClRakycL . 6
or solRhie8Xyeredn. r epresents an integer fromO to 3; R2
represents hal ogen, =0, C1. 6 al kyl (optionally

bst
Inaf& e Itp\%ctt%galbge%'q%og%rwl re peurgﬁ/ Qvgprg\'rllgKlgpgéfhgrmaceutlcally
acce;aatklespttthere@presents an |nt eger fromO to 3; p and ¢
i ndependently represent an integer fromO to 2; R3

represents ap:-a -heteroaryl, -heterocyclyl,
-aryl-aryl, ‘a heter@aryl, -aryl heterocyclyl,
-heteroaryl -aryl'~ - ero&ryl het er oaryl ,
-heteroaryl - het erqcycl )%FHM het erocycl yl - 25aryl,
- het erocycl yl - Q:’%W'

group, all of whi “h

one or nore (e.g. 1, 2 or
cycl oal kyl, C1-5 al koxy,
hal oC1_6 al koxy, cyano, -S 1a| I% 5SO 01.6 al kyl,
-S®2- Cimal kyl, -COR7, -CORR7RS, R7Fé§ NR7COC1. 6
al kyl , NR7S02-C14 al kyl, C1.6 @j kyl NR7R8, - 000NR7RS,
- NR7C(12R8 or - SO2NR7R8 groups; 30R4 and R6
Wheréiftependent |y represent C .6 alkyl, or R4 and R6
X represgaisrepitrgpematons car bon atomto
Y represents -C(H,)-, (-C(H2)-)2, -S(O.)- or -C(=0)-;
Z represents -C(H,)-, -S(O5)-, -N(R?)-, or an oxygen or sulphur atom;
R? represents hydrogen, Cq. alkyl, C; alkoxy, -COR’ or =SO,R’;
R’ represents halogen, C alkyl, Cy alkoxy, =0, haloC, alkyl or haloC,.s alkoxy;
m represents an integer from 0 to 3;
R? represents halogen, =0, C, alkyl (optionally substituted by one or more hydroxyl
groups), -COOR’, -CONR'R?, C, alkoxy, haloC, alkyl or haloC,.s alkoxy;
n represents an integer from O to 3;
p and q independently represent an integer from 0 to 2;
R represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C;s alkyl, Cs.5 cycloalkyl, C
alkoxy, hydroxyl, haloC,¢ alkyl, haloC,.s alkoxy, cyano, -S-C alkyl, -SO-C,. alkyl, -SO_-
C1. alkyl, -COR’, -CONR'R?, -NR'R®, NR'COC, 4 alkyl, NR'SO,-C alkyl, C1.¢ alkyl-
NR’R®, -OCONR'R?, -NR'CO,R® or -SO,NR'R® groups;
R* and R® independently represent C alkyl, or R* and R’ together with the carbon atom to
which they are attached may together form a C;4 cycloalkyl group;
R® represents halogen, Cy alkyl, Cs4 cycloalkyl, C,.s alkoxy, haloC, alkyl or haloC,.
alkoxy;
s represents an integer from 0 to 4;
R’ and R® independently represent hydrogen, C5 alkyl or C3 cycloalkyl;
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whi ch they are attached may together forma C3.43
cycl oal kyl group; R6 represents hal ogen, Cl.6 alkyl,
wE008/0z8684 oal kyl , Cl_6 al koxy, hal oCl. 6 al kyl BPCT/EP2006/008845

hal oCl1-6 al koxy; s represents an integer fromO to 4,
35R7 and R8 independently represent hydrogen, Cl1_6
al kyl or C3_8 cycloal kyl; WO

or soR8RE 128654 PCT/ EP2006/ 008845 or sol vates thereof. In
anot her aspect the invention provides a conpound of

formula (1) har npceut i cal
in angfe et G aienfiod R B cveanionnd of BB ahherpoeuticaly
acceptetpiaégémegeof(:(m)-, (-C(H2)-)2, -S(02)- or Z

represents -CXFQ) -S(02)-, -N(Rzy, or an oxygen or

sul phur at on, esents hydrogen or -CH2OH, IR

represents h dg% RR@ al kyl, C1_6 al koxy, -COR7 or

- S02R7; N, P S halogen Cl.6 alkyl, Cl1_6

al koxy, =0, hal oG 4l § 2)qhanC:l 6 al koxy, hydroxyl

)J%GJ ts

15 or -CH2OH, (oH, ]
represents halogen
substituted by one or mor hy roxyI
- CONR7R8, Cl.6 al koxy, hal
or Cl.6al kyl OC1- 6al kyl ; 20 p?‘ese, ts_an integer
fromO to 3; p and ¢ |ndepeﬁdent yﬂ’epr%sent an
integer fromO to 2; R3 represgnts an -aryl,
Where|heteroaryl -heterocyclyl, -aryl-aryl,

gr heteroaryl, -aryl heterocyclyl, -heteroaryl-aryl,
Xfepffﬁi@f‘@r%a'ﬁf?!?e’h@ éfhoaryl -heteroaryl - heterocycl yl,

Y reprdsehir-QgM ot YAG(Ha)k ) -,S(Ot)eble@{e@a;t yl - het eroaryl or
Z repré%%hfsr @?H‘;l yé(d} ! (@2 Chren SHyBER or ﬁJlbhlﬁfathﬂ‘ ch may be

ona tituted by one or nore .g. 1, 2 or
Arep Seﬁz[;ﬁ E‘éq){? (optional |y subst | t ut ed by one

rer@fﬁswﬁs@ng%ﬁte a;f%dbse)alkm SRR C1. 6
R' repleksenty halvgen o3y alkynat aGilkexyak®yhaloOad al@l,_lﬁ‘aleﬂ)&cawoxy, hydroxyl
or — , -SCl.6 aI kyl, -S0-Cl1_6 al kyl, -S02-Cl1.6 alkyl,
7 R8, -NR7COCL. 6 al kyl ,

mfeprﬁﬁ?f%%%“@(f%;r P ‘Pt° 1 6 al kyl - NR7R8, - 00ONR7R8 , -
R? repiR3EI0E Ralogen - —‘:@Q@leemsyl donsiopally SORtutashYRBE or more hydroxyl

groupshdeagorie it ONRRY I35 eikoxzIhafo@lkamyl, halod34 atkasty BP CysalkylOC,.
Ikylt ogether with the carbon atomto which they are
attached nm nggﬁher forma C343 cycl oal kyl group; R6

N repiesERiS A PEIRG ©31.6 al kyl, C3.8 cycloalkyl, Cl 6

p anda lndependeatly Gprésedt Iayllntegerﬁednm@lto 8. al koxy; s

R® repRBERS @RL-INANhERYGHPI -HetdrBEyEIW Cafli-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C,. alkyl (optionally
substituted by one or more hydroxyl groups), Cs.s cycloalkyl, C,.¢ alkoxy, hydroxyl, haloC,.
alkyl, haloC,¢ alkoxy, cyano, -S-C, alkyl, -SO-C, alkyl, -SO,-C, alkyl, -COR’, -
CONR'R?, -NR'R®, -NR’COC, alkyl, -NR’SO,-C, alkyl, C. alkyl-NR'R?, -OCONR'R?, -
NR’CO,R® or -SO,NR’R® groups;

R* and R® independently represent C, alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a C;4 cycloalkyl group;

R® represents halogen, C,s alkyl, Cs g cycloalkyl, C1.s alkoxy, haloC,¢ alkyl or haloC,,
alkoxy;

s represents an integer from O to 4;

R’ and R® independently represent hydrogen, C, alkyl or C35 cycloalkyl;

integer fromQ to,3; R2

i m al koxy
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35R7 and R8 independently represent hydrogen, Cl_6
al kyl or Cl.8 cycloal kyl; WO
WQRO7HEXE8654PCT/ EP2006/ 008845 or sol vat es t her BOf/EPZDh@008845

term'C 43 alkyl' as used herein as a group or a part
of the group refers to a |inear or branched saturated
hydr ocar bon group containing from1l to 6 carbon atons.

or solktesphersofof 5S5such groups include nethyl, ethyl,
n- propyl, isopropyl, n-butyl, isobutyl sec- butyl,

The tedrﬁgtcﬂﬁ E l%/, Eg s8§ R%}ém ?é 3 %Po%% é’rs';i p%?ﬁgfqﬁgtg}gup%fevgpé Ilnear or
branghed saturatgd fyd rogar@pn grey Wntq\jmlag, Efownb}qe@ FAMEP0 @toms, )ﬁxamples of

such gsoupeiriohetd rethgi, athyExaprpbyd sisafropyl cinbgtyb igmbutyh sleadetyl, tert butyl,

L Sysehr ﬁé&éx | BF RBYKInd MBliREY, 1Opentoxy or hexoxy
nperﬁ‘}‘l Igt “{ Ttr){e t%??ﬁ nCS 8 Icycl oal kyl* as used

her ein ref ers to a saturated monocyclic hydrocarbon
The terinh & 1efalkoxy' @sgsed hisegin sfeisdo apxihfh-ealkiaraur wheieiupss alkyl is
as definéd bétein: Exhmples f buctcgrolpbniciide nasthdxyp ethioxy,, propoxy, butoxy,
pentq%%%l'ﬁée‘fa&aﬁd‘iﬂé:l@eptyl or cyclooctyl and the |ike. 15

al ogen" as used herein refers to a
fluorine, chlorine, bromne or iodine atom The
The teror i@3's |¢a¢lo£tky16a%uusqd| hereip refeesdtoreesatinatedahenecyclic hydmacagbon ring
of 3 t@Bl@wbo@ur&@ﬂs HxhElé s A IgPbupsIRQ e éyoﬂiprd)msdyc@aet ,

cycloE %ﬁo h%&ﬂ cho EngeerC IOWCM]ﬁn(flh Exanpl es o

ups |nc uor o trlfluoronethyl or
trlfluoroethyl and the |ike. The term' hal oG _8
The terink thaldgen'sasussed Heeeirireferseber fluorioe.achtiring, hickuing ogioding atom.
as herein defined wherein at |east one hydrogen atom

The t?rr% h%@)(;a ¢ Sﬁﬁy}l\%% 8%&? hgr%ﬁ\nrefé:'%( %T?I i a&&@ﬁﬁg a¥ rdg'g}"l)efdnherem

whergin @éleazfamﬁwdmematamw repiaced Yt Naasnn ?‘@T‘B'P§°f6“°d‘ groups
includedlubPoetiyiacifladrometityl Mtuﬂlabroethhwudbahbmn ring wherein
at least one ring is aromatic. Exanples of such groups

The tpiE {02 Bfigrias BB nBYein Pl T bt AIRE BB R i Befinea
wher&l@atelegstmeahwr@qmeamﬁ%fpnlﬁsae?éw |ha¢09&ﬂoﬁﬁ@mele§ |0f guch groups

includeldifubr8méthorye obiflacrolriethyxly iandameliket i ¢ ri ng cont ai ni ng
1 to 4 heteroatons selected from oxygen, nitrogen and

The t?srlﬁbf%réa eas.t thieg%rem(%f? Stgg]%qg%?;éhg)??ﬁgw hdeolcggoson ring
wherein phiegstane ringis amgtlc Examnglgs of guch gmaszsolnylude phenyl, naphthyl or

tetraHyBicaaphtiblengheadithe okel , i sot hi azolyl, isoxazolyl,
thi adi azol yl', pyranyl, pyrazolyl, pyri m dyl ,

The t$ r hg%erI as, ﬁzqqilrgerp ng’@fe%%%é%é@#)g@éhgrx@ggs aromatic or a
fused&¥- aﬁrmambaredqglgy¢llp(arcumeticqmgqmritaiyihg lite dchsaterobtonyd s selected from
oxygéth ndgeh aRY lsulpAul. NERERhdIEY bf, suh efidridicidiic, ar@rhaf@hrhgsyhclude thienyl,
furyl, R]?L%agiﬁyﬁglbl tr%ﬁ?l@ Ii]é/tFeizmyPthrdaE{ﬁglol)%zo l)}l Stﬁ)l'[aE&?Il XJ(adlazolyl

'SOth'ﬁWY'dP@WPIYH thiadiazalvl BysapylpYigHoly b%%@dr%xmzmw pyrazinyl,
pyndylSobamzlotbtlaanyAla,nd Bleen lilee. Fixemples df enctoiused armmhatic, rings include

quinof&N B4 SFAFINY, q@ﬁé‘idi’ih?loé@ﬁ@ie?r iy, ﬂélﬁ IhEiRASInYI, ,phthalazmyl
o g SRR o0 B o
furopyricingl, |Q?@F@fﬂfﬁ!‘yb lispbepggfaragyl BenzothignylhangpPiandFaohd IZP’@ZOM

benzoisoxgzoly!, behadidzdyl 12 nreisbthiazxb |\ i bepedxadiazoiy) hﬁm@thlan‘wolyl and
the lidee saturated or partially unsaturated containing 1 to
4 heteroatons sel ected from oxygen, nitrogen or
sul phur. Exanpl es of such nonocyclic rings include
pyrrolidinyl, azetidinyl, pyrazolidinyl, oxazolidinyl,
pi peridinyl, piperazinyl, 5norpholinyl,
t hi onmor phol i nyl, thiazolidinyl, hydantoinyl,
val erol actanyl, oxiranyl, oxetanyl, dioxol anyl,
di oxanyl, oxathi ol anyl, oxathi anyl, dithianyl,
di hydr of uranyl, tetrahydrofuranyl, dihydropyranyl,
tetrahydropyranyl, tetrahydropyridinyl,



10

15

20

25

30

35

40

10t et r ahydr o- 1H 3- benzazepi ne, tetrahydroi soqui noli nyl
and the like. In one enbodinent, p and g both
wo apresest 1, X represents a nitrogen atom Y PCT/EP2006/008845

represents - C(H2)- and Z represents -C(H2)-, for
exanpl e, the bicyclic noiety attached to the pyridinyl
ring in formula (1) is hexahydropyrrol opyrazinyl (e.g.

The térex hietatocypiyt refed tb,2P4-Z|pgmbened -nR{rbcydlic ringyar p.fused &ql2

mem@ér&@bl@&llcvr%geﬂﬁ@ﬁ*h{@rﬂesa@urafé@d?fp*éﬂtah URSHtESESY cohtaiffing 1 to 4

heterg%tgn'oi sle%b:f éﬁafécm\ tg&;{(i(%%n n"i‘rt ggn 8?%?1?’94 eé%%&e& P%L!%) er?ocychc rings
includs; pyyrelidipylpazaticinyh Py eazabidinyl coxageliqigy .mweﬂﬂmw |Pr'i3FfP¥1"y'

morphalingl krdorabhpholinyh eliabglidiryh yhydantoinylo xalefatadtarag, gxiranyl, oxetanyl,
dloxo%(nppﬁ%t&'ﬁg{l%ééﬂﬁélhﬁﬁ alhagi)[lldlﬂﬂa‘?ﬁﬁélhﬂ}d%@drén - tedrhnydrBfufanyl,

t i f
R e ooy
tetrahwdeptiziophanyb detrahydrotifiepyranyl fdjaze@aayllpa@papmleaqg, tbe@ke xamples of
such BrRi€lic)tings irmlRdndslinth &omdolimlil 8nzopyranyl nqdituoitingl, £)3)4,5-

j Pj‘%} r&t %SId [: e.g. 1,1-
tetraryé(?dygl)é 0 eggﬁnya(ﬁ!cg- iEBc;t azow?éb?@ l{f)eyr azin-5-yl).

In a yet further alternative enbodi nent, p and g both
In one embedierent,Ip and g bpthgepresental, X teprasentss mtrpgen atom, Y represents -

C(H,) 8Rd 25eprieSentstc®,)-, ﬂﬁ@meb%pfh%&ﬁWcﬁc nf@)(dﬂ?bttacrfeﬂrto the pyridiny!

ring lr?%mlae(i)flé H&%ﬂ;ﬁ%@%}h&oﬁg Xa}%g %ﬁ‘& y[’)r%}ftj) P! fa:@}ré% -2(1H)-

- (e.g. 6- SOoxohexahydropyrroI op ,2-a]pyrazi n-2
(1H) 11). In a yet further alter natlve enbodi nent,

In an GRGMBERNEHbAdin@nt, %FHn% Bth r@pre%%rftQPf(Qéﬁr@tséntQ arﬁltfrdS om, Y

repree%rﬁng)c(‘zlﬂﬁﬁ ar?gc’ Z éé%reég'if 3)1 F%é]er} éanef r%%gll%%ot %ﬁ i€ycli¢ moiety
attacrpgq'qodhe]yynqmw, §ng in ﬁonglm (Q ig hethgdropyrazmo oxazinyl (e g.

hexaltyarapyyaiiragi .1 F a1 gorxezep8(1y)-y)e. g.
350ct ahydro-31-1-pyrrolo[ 1, 2-4[1,4]d iaze pi n-3-yl).

2 4 LB A Gf EAATY,  BoS Slor
atom & persesantss-S( @é)ngd Zgrarezeptspeddgmfos exampie) the higyclic moiety
attacteectanhe pyridieyl bihg yrciorraula()ed ylom‘ﬂbmﬁaaddrbtsothqmay_rahmwte g. 1,1-
dioxic{dgegawarJ-SHﬂéBtﬁia.G_élb[2',:§a}b>§%}ﬁ?$§-wdf opyr rol odi azepi nyl

40oxohexahydro- 1Hpyrrol o[ 1, 2- 41, 4] di azepi n-2(31-0-y1)
In a yet fuipend@Briaive EFtRAMER2D 064 adREuBpresest V.oX rniesents a nitrogen
atom aY tePrésdnits/ (e OPOsHI® Rpresent L (H, b dohexariple IRe bickelictmoiety

attacﬁe%nttegﬁg ﬁhl@/ béﬁrﬂ%@% t(B’ﬁ o%t{eﬁ gm'r%#]cépygé Q% 6-
oxohexanuipPUITIad reaIPY G2 ; ani?aﬁg i fornzj? 2 (1)
S dl0X|dohexahydropyraZ|noth|a2|nyI (e.g. 2,2-

Ina y@t faxthelorxadtve lepibodaaémop fepkesdnitsl 1.4 ie'bké!‘khfs-@(xlﬂ'ébﬂééents a
mtrogﬁn a‘?orxe\t( r%#éée}\?{ ce(FIP)O%h@Fng re%eﬁ‘tgdc 290 cﬂ‘fi(g ﬁ%t &ycllc

S ni resent
mo'etwéﬁa dhe Ryrigiyy rmg mfoaiaa'ﬁﬁnés O?tﬁ'éydé‘? ZﬁBW{ g¢ 9.
octahadltoa'ﬂ-lfre;drrdJIo[uZ}d][py]duazepml-S yi).ng in for mJI a (I ) IS

octahydropyra2|nopyra2|nyl (e.q.

Ina y]ef: {uﬁﬁé IPe %Hg@?qo'd%’\#n]l p rep@tlzge\nrtsaf'c{1 re%ré/s]e)wts 2( l%p¥esents a
nitrogeg @t@@e\ﬁfepreseotsf §dHek ént ;p fﬁPEei’SS@‘énC(Hﬁ)'r 815@@5@@#9{83 the bicyclic
moiety Gthi2)ed tarike gyridimyl @sgint ormaaHD )is oxdhexaledaomirejodidrepinyl (e.g.
oxoh@!aﬁ}‘@rlolﬂ-l P’g\‘r&BM AL PafaRGebP-4(BA)- p?'r! dinyl ring in
formul a 'S oxotetrahydropyrro oi m dazolyl (e.g.
oxot et rahydro 1H pyrrol o[ 1, 2-c]i m dazol -2(31-))-yl).
15 In one enbodi nent, mrepresents 0. In another
enbodi nent , n1represents 1. 5?OIn one enbodi nent, when
n1represents 1, R represents =0, hydroxyl, CHQOH In
one enbodi nent, n represents 0 or 1. In a further
enbodi nent , when n represents 1, R2 represents =0 or
Cl 6 alkyl (optionally 25substituted by one or nore
hydr oxyl groups; e.g. CHQ OH or CHB) In another
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30In a yet further enbodi nent, when n represents 1, R2
represents G _6 al kyl substituted by a hydroxyl group
W@ 200g/02868H2- OH) . I n one enbodi nent A repr esent BCT/EP2006/008845
hydr ogen. 351 n anot her enbodi ment A represents - CH2COH.
In one enbodi nent, p and g either both represent 1 or
one of p or g represents 1 and the other of p or q
In a yeefurtheeaitesnativelemtzodirnenthp ane oiboth repnésenp 1,0X depedasttdia nitrogen

atom! $PESSSSHts é—(f‘(ﬁz hNafd ¥ 8EprbsErtd 85 (O3 ToRHELRERRbIe e Bidclic moiety

aﬁactﬁ%&bﬁééﬁ%rﬁdiﬁl i g@f&?%ﬁ%&bﬁﬁgpﬁj ngxna?v\%%ggglz{rr\%%ézin%T (e.g. 2,2-

dioxiguhexatzisas et o o848 1Hrybne enmbodi ment, when Z
represents -N(Rz)-, Rz represents hydrogen, C .6

In a yat K¥her a5 P both r8prRB&itNe X BPReEhE T fogeRZY represents
Wies oL s N e e

pyridinplgingliRformessr @)sie wctahyJoRyraziRepyrapingde gt sctahydipidH-pyrazino[1,2-
alpyréBn2-y1Omethyl ). In a yet further enbodi ment when IR
represents -S02R7, R7 represents C _6al kyl (e.g.
nmet hyl ). 15l n one enbodi nent, R3 represents -aryl
Ina Y@éf%‘%‘*bﬁ@ﬁ?‘l"ﬁneﬁb M@egwﬁprqssﬂ%ozewaafﬂ serygesnt le Xgepresents
nitroggnc ¥represe)ts eC(Hzk-ahdad tepreseetsyC(1,)rderraxampig, dhgpbioyclic moiety
| inf AP YA forMllaSWEs bidteirad d olthRELslyI((8.99-
attatc %ﬁ?bé}g%?_f?g)ggﬁi%%é gliégkgz@. ﬁ% %yﬁyl) ar ou)|cl).( &
oxotefrahydrpyiH-RuFolal s dlmigace ryé)gr esents -aryl (e.g.
phenyl) di substituted by a hal ogen (e.g.
In on@ @ébodintent e remaser® 06 al kyl (e.g. 2-nethyl) group
(e.g. 4-fluoro-2-nethyl phenyl). In a further
enbodi pent represents -aryl (e.g.phenyl)
In a”%‘ﬁb@'ﬂg&'meﬂ ok r?ﬁefgsaf'kyl substituted by one or nore
hydr oxyl groups (e.g. -CH2OH) or -aryl (e.g. phenyl)
In onéienfbolmtdrit,Uliesh MyreprebantdgeR’ tedr@sents =0, hydroxyl, -CH,OH.
2-chl oro-4-fluorophenyl) or a halogen (e.g.
5-fluagrine) and a 25C1.6 alkyl (e.g. 2-nethyl) group
In ong gmbodigent, pyepresems 91 bhenyl) . I1n a further
enbodi ment R3 represents -heteroaryl (e.g.pyridinyl)
In a fORMSG SAsddirharfdwhen 6 aédreser(te 10R? eepradiehtd s bf G paRkylbplionally

subs{llion 1 cRE QT ptorg iy KBS, B Lot YRR C.

2-methyl) group (e.g. 4-fluoro-2-nethyl pyridin-3-yl).
In anbtheperabeditedt, miven n RpresedtsRE Ricepresers €5.eaikylQC; &l ke, -

CH,dCHY or ALY Jikyiqe.gRACANE). R6 together with the carbon
atomto which they are attached together forma C3.8

cycl oal kyl (e.g. cycl opropyl rqup. In a further
Ina YQMPFT@'HPP‘S'P?&”EMGR@ getasen pﬁ&éﬂ@reéﬁ’?t% Cab RYY! s(L@_sﬁt_uted by a
hydraxgtdrglp (e.§.+~-GHy@H).f urt her enbodi nent R4 and R6

together with the carbon atomto which they are

attached ether forma C3 8 cycloal kyl (e.g.
In °”8§EI%8B%%{5%gfea?eéﬁﬁt?%y%geﬁ n one enbodi ment, s

represents 2 and both R6 groups are hal oCl. 6 al kyl
In anthecémbsdident Afrépresente 8H,OHr oups, e. g.

3,5-bis(trifluoromethyl)). WO

2007/ Q28654PCT/ EP2006/ 008845 | n,one enpodi nent en
In ond BEGAROAT, f & el Do SeRrisrblahpus Aot fagupsdli fahd the
otherpf p&ys agspigsents 2CnH2 further amgodimeap measty Botariepregeainl -

atom n represents 1, R2 represents Cl_6 al kyl

b i R Qb Kt Y d& gsents -aryl

'”a%?]%%s?’?‘tsﬁ?'g‘\ﬁ”g‘y a Ea og%n angp& _% al kyl group, R4

and R6 both represent C1 6 alkyl and s represents 2
In ongjeabedimantt R’ mpresents C,alkyl (e.g. methyl).

-6-
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5groups are haloCl_6 alkyl. In one enbodi nent, when p
and g both represent 1, X represents a nitrogen atom
wo200epesesent s (-C(H2)-)2 and Z represents - S(OR)F/EPI06/008845
represents 1, R2 represents Cl4 al kyl substituted by a
hydroxyl group, R3 represents -aryl di substituted by
a hal ogen and Cl14 10al kyl group, R4 and R6 both
represent Cl 6 alkyl and s represents 2 wherein both
In onggg%wm%ﬁenh?r i KN(R?)-! B2 R FeRRRAaPEYN, c\{\@SRer COR’
oth repres 1, X represents ni trogen,
or -SPaBr-esent s (- C(H2)-)2 and Z represents -N(Rz)-, n
represents 1, R2 represents Cl1_6 al kyl substi t ut ed by
In an8thdbéwiBs@meht, B eetitesdids F€PIREsent s -aryl di substituted
by a hal ogen and Cl 6 aIkyI group, R4 and R6 both
represent Cl43 aIk an reBregs S 2 wherein both
In an‘PiBe@‘F'HB pimepts R L8RS ‘?ﬁt%r <Ay Phy~ %t further
enbodi nent, p and g both represent 1, n and m both
Ina yé?ﬁr"rtﬁéreé\hb@drménf\ﬁﬁéreRe Fes)E-QUBR’, RX réIREGRS @, Salkyl (e.g.
memﬂkfrogen Y represents (-C(Fl2)-)2, Z represents
(Rz) 20R3 represents -aryl substituted by a
hal ogen and C1_6 al kyl group, R4 and R6 both represent
In a yellfuithat éybodisienephers BhtepredentserS0R’ pidt tepR&egtsolpsikat @.9.
met %?IOC14 al kyl and 5 represents - COR2, wherein 57 is
l4al kyl . Compounds according to the invention
i ncl ude exanpl es El- E33 as shown bel ow,
In one sphadimans (Ui realeseniscasph(@as] kRhesyl) mqrnesruééttuteedmﬁanﬁta@en (eg.
2- chlmre@dengalkyt (elgezrmrlytaylt gronp fonratyete.g. rtxhleulee?rlescmnnmmt by a
4 gﬁgﬁptlca y
“ab9§§§%§ Qﬂ %ﬁefagf@§%$&§g%nggﬁ%ounds according to
t he |nvent|on further I ncl ude exanpl es E41-E104 as
In a fethemembedimentor’ repfasenteaesyle gaphenyh et sphstibited Bypthalogen (e.g.
4-flucrifey e, alkyl e g. Rl grotp (é.5.e4-flidrerd-methyphenylfies a
compound sel ected fromthe group consisting of:

Ina fwgqeﬁges g S Ir%ér%%rgges%gf};&g g? Iar?enrm))mon bgtA[u d gy C; ea%kyl

substitited rbapyln@r nytr¢ hesrakyl dropsr(@d. n6H201) o tarylpax abemyl)sdi1
substithted bg}aaramg"en%rgy bichidra-4-fliord3HayyIpboR ABREEA E.g. 5-fluorine) and a

0
Cro arﬁr(gﬁ?y? ) phéﬁ‘% gl”?\‘ltb{c?og( 2 HelBP R bheny 1) - 6- [ (7S, 9
aR)-7- (hyd roxyrret hyl ) hexa hyd
In a furtipey eakiodwieht R’ cdfréserds xheteraand (4.6)pysidinyl3 moposubstitued by Cq.

salkylM¥lgt 62Medn Mﬁirn- ¥F -EteRaR .41 FadinylY@ substituted by a halogen

oo B R B v e terrrororinr
yl pheny1l) - 6- [(78) 7- (hydroxynet hyl ) -

In on@ e@bdiimeint Rfeacal B tbatb yemesemd 2 akgl (e 1o. 4jethypor R 80d R together

with tMél:ar%bﬁléEdrﬁ’ kdWhikh er ar@'a‘?@&ﬁéﬂ @?&Héﬁ@ﬁh %9034; cyc|oa|ky| (e.g.

cyclorl')]rg !Ig grou)p Fr;] a Furthgr emb&;} dlaé%o?ﬁ esent 8 ngyl?Zl

methy')z a] pyrazi n-2-yl]-4-(4-fluoro52-net hyl phenyl)-3-pyrid
inyl]-2-[3,5-bis(trifluoronethyl)phenyll-N, 2-di nmethyl p

Ina yEﬁﬁ?tﬂ@r”érﬂSodn?\EntaRp HtHe? Hith Yn@E5B04 alnPtod@hikh they are

e i nvention

attacigoaRber Bins 6 s«sbqvgﬁetﬁvf%@orgﬁaw’ﬂgr' SRy T N {4- (4-
fluoro-2-net hyl phenyl)-6-[(7S, 9aR) - 7- (hydr oxynet hyphex

In on@byBbomEns s rﬁpfe%eﬁts@)éﬂd Hdth Ragroups are haloC,. alkyl (such as

; f nmet hyl propananm de or a
trrfluoécﬁﬁ n‘g')cgeut | Cal 3 5 gh@ﬁfﬂ@o %gthg ).

y accepta t t her eof .
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In a further enbodi ment, the invention provides
N-[6-[(9aS or
w@aiypSeacet yl oct ahydr o- 2Hpyr azi no[ 1, 2- a] pyr azpaF/Br20d4/6008845
4- (4-fluoro-2-nethyl phenyl)-3-pyridi nyl] - 243, 5-
15bi s(trifluoronethyl)phenyli-N, 2-di met hyl propanam de
(Enantiomer 2) or a pharnaceutically acceptable salt
In oné BRIbe@IMentieHeh MmafidEqaotH reprssedt 1,empsesents agitregen atom, Y

repre@&ﬂgg Qﬁd '?5 %‘nt@%ﬁ‘&?’é@n §tBF‘nr RPEHREESE 1Y R? represents Cis
e o o

Cis adiddgrtouersaﬂlct B° bbthiiepresert Cis @iyl ard 8 eepresantsAavherein both R®

grouptre aaE; guikycal |y acceptabl e acids, for exanple
mal ei ¢, hydrochl oric, hydrobr om c, phosphorl c, acetic,

furmrlc sallcyllc Sm"ﬁ'@% tric, ‘t:
In ongrgRBEeNt (wharth pRd @ hathepiEskak %WQH?S@” 55 flrggen atom, Y
representy $0¢8,)ananhZdepresants  S(airpo tentesastts 1 oRfepeesents Ci.s alkyl
substttt‘m@a %fy%r rt%/dfr&(yr@r@ﬂp aﬁmﬁes‘éﬁtsﬂb@yudﬂymutm& b?ﬁfh%ldg%ﬁtﬂand Cis
her ei 5
aty! BB T bR e G 3L 8 F el B wisrdhn boin R rous
are halpems alkYli nor gani ¢ or organic acid or base, quaternary
ammoni um salts and internally formed salts.

In ong Q%’o@in%’h GMdnp Qﬁ@a%ﬁpﬂeﬁré@hf $ )@Fe%réb%hts) r‘ﬁ%i&r{ ¥ represents (-

R Bian & Snlseals BT g RPler el DI B RAR 2 ghllbstiuted by 2
hydroxgraseumn d¥. regigsents ziafyd dheidstiptashy 3 halagen and 16 alkyl group, R™ and
R® bathiepredeny Ceablkyl amdceRbadskatsanvioeredrbotiaRP groups @Ge halab) y alkyl.

phyS|oIog|caIIy acceptabl e salts of the conpounds of

rese i nvention | ude i,d_ad on sal

ina yeb DR SHBREiTREE garnect baf aePrEei Tat 300 bEfERessnt 0. A
reprepgnis bpdrogemr., X repiessintronitogerh dsiehmseats (fHabhod pmewts -N(R%)-,
R repriebéte —andl ssoitituied by atiaftyenaind CyistalkyDgrgap, R* aed HSboth represent
Cis aﬁgﬂ% r@ﬁrets@ﬁtg %r\kt?ereiﬂcb%'iﬁ RS FJUEE L HORSBEEL él?{) a%tfiz'erresents -

nmari c formec
CORQY"QEF@P’] '37 'Sé-lhtﬁe&ﬁr c, mal e| ¢, succinic, carrphor suI furl c,
i sot hi oni c, nucic, gentisic 35isonicotinic

Com;&ﬁﬁm@?%bb&dm@|té'ﬂ1ér|ﬁ%rﬁlonfr#b1tﬂiecexa@¥dl€sam -E,33Q}%<‘shbhrh®elow ora
pharrﬁ%%eu? é‘élfy(éc‘é%ﬁé‘nf s%)fltﬁ sofPhenyl acetic, mandelic,

anesul foni ¢, ethanesul fonl cC,
pant ot heni c, stearl c, sulfinilic, alginic,
Com;@;ﬂlndsbuccndung tatreb qudtnsulfrﬁrﬁnairmcllfderexemlqsl EG4-E40 as shown below,
ora ah%ﬂﬁsmuélfyoaacep@mé St thérbrgenesul foni ¢, acids; base
addition salts fornmed with al kali metals and aI kal i ne
earth metal s and organi ¢ bases such as
Compoundg PBeaidinp d¢ Hip invRIdicafyrther indidsrexgrptes k! -Edfbps shown
below} @r dipbhimaacdudicallyeaccepthpleesatt thexatofie, nmegl umai ne
(N- et hyl gl ucam ne), |ysine and procaine; and

nonb BB, 2B e Bl afeg e grasp consistn
off within the scope of the invention as useful
2-[3,5-bik griffraeoraétag))grenyl]-Ne{dp@cnar@Rintgthgphed)-6-[(7 S,9aS)-7-

B o e S

dime éSPr I'dé*: in vitro, situations. The SUbl ect
2-3,§- hle@'rlftuommathsl&phemzlﬂ%@s@rfwmarmthylyhmybeﬁ (88.9aR)-7-

(hydregmmabyl hexahytirepyradito[2 dedt1i 4] exaArns GHIgRS-pieidiryBav,2n
dime%?l'bnm%ogaﬂaﬂc)e and follow ng, but for the fact that one
re atons are replaced by an atom havi ng an atomc
mass or mass nunber different fromthe atom c mass or
mass nunber usually found in nature. Exanples of
i sotopes that can be incor p&rat ed i nto conpounds of
the invention and pharmaceutical ly acceptable salts
t hereof include isotopes of hydrogen, carbon,
ni trogen, oxygen, phosphorous, sul phur, 10fl uori ne,
i odi ne, and chlorine, such as 2H, 3H, 11C, 13C, 14C,
15N, 170, 180, 31P, 32P, 35S, 18F, 360, 1231 and 1251.
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Compounds of the present invention and
phar maceutical ly acceptable salts of said conpounds
wa@ bar/ozsesd ai n t he af orementi oned i sot opes and/BRCT/BP1066/008845
i sot opes of other atons 15are within the scope of the
present invention. |Isotopically-Ilabelled conpounds of
the present invention, for exanple those into which
2-[3,5-bid{tifacroraethiyiditenp i9V- Bu@H | uaso-2Hhethivighenyd-6- (€ 8)- pdmatrexd/methyl)-
2,2- d%&%oHé@Jh%rd Ora2irnef, fefh Q!th@ﬂlh%(‘lﬂf—ﬁ]-BJpgﬁéiﬂyl}-N,Z-

dimet ['%trl utldon assays. TIritiated, i.e

IMeRYPH e., 14C, isotopes are particul ar
N-[6- 53%%%&@@&1' $- mydf%meﬂé'é)@étabidfsr?ébayrailﬂeﬂ ?aﬂ]@yrazm -2-y1]-4-(4-fluoro-
2- metﬂﬁtpﬁéhy’:lbﬁlplytld nyl}t 243, 8+iis (fBEoicsmtiop)phesyleN 2aditmethylpropanamide,
ora éedtnEaIg%EcéﬁQEfetgaWih&QSf“ ssi on tonography), and

I sotopes are particularly useful in SPECT (si ngle

photon em ssion conputerized tonogr f@ﬂ‘ all usefu
In a funthesieabedimeryi the inveatiem provides 2s[Bi o is(tr ommﬁhwmnélﬂ N-{4-(4-

fluord-SAeURBShePYNIB-[@FS, 08R}-B1( hytfoxymethyl)hekhhyeiedpyed ita( 2, 1-c][1,4]oxazin-
8(1HE [fs@gpd Lyhg{@g&wét@ @rggmrﬁ@s& LeRY rﬁéawt.%§|9@cg§@§snsrsa|t

r exanp e I ncrease
theregfaj f-1ife or reduced dosage requirenents and, hence,
may be preferred in some circunstances. Isotoplcally

Ina farﬁéqll@mdo@dné‘fﬂnm@mnm pfcTdd N [6- o bo9dravE-agetabetahydo-2H-

pyracl i DR TG iork 2R B PRI BRI IRS, T |
bls<tr'|ﬂ_se<arﬁme@y BReRN Bylizaiyipreranayie(Gnaatiemer ahalia Rllsr@aceutically
acceptable apit traréof, Whérein ‘Emhantiargem?” meansaa siogle iepettigmeradf lupknown

absolh%bé?térle%ghérﬁ@gf BeparEdcofdin EOERPEIE$2 @lfesérf!i’eﬂlﬂe?elﬁﬂélow

are capabl e existing in stere0|soner|c formns.

wi |l be understood that the invention enconpasses aII
Compputnae of fasmuladaparY feam acklafditionspalts Wik acidsnpistims<coamentional
pharrhéiezutically acespthble ragiafs, fonekardplegnaleicemadreshloric, hydibb@hés,

phos@w&fc%@éﬁ% efﬂHaﬁc Oéahf;yl%;g?hl glg’étg @!ge O¥RticS H?arn@@ﬁd; gef'ﬂéltcra\‘\d
methgieSHRRENE: SoS SIS SNk St tmeinds of RO he drere
form an aspect at tbeirv@ntier t her eof as a 35single

di ast er eoi soner whose absol ute configuration at one

As u Hq{e?éiﬁ QAL 'i%m"‘@élt Nelerd & %g@d}e& juhg %Eor&m@ rto the  present

I one i nvention

invenfioy BteRaFRALrdm @ﬂéw%g?mggngrggpﬁgac@ UHasE; BT AR RMOnium salts
and intbeally fasmed sitsy uPbitsialegiorlly ameptablﬁéﬁm ar@opartmmrtyrﬁemtgble for

medicdl applfcatiohsifecatipe 6f thefr grdted ayU@BUS SdIubIf) TBIativa ©IRE barent

compop?{@smé&fﬁ saJItg ?m&rt ?I\ébﬁaﬁﬁa Q&H’nﬂgﬁaaglgggrécgg%tgﬁlfé%{cﬁ{ 6%t|on
Suitally @Bwag&sa@/a%cepﬁéleeﬁ S ec‘FP”b?%’E §Q 6 ispFes K ”‘Wj include
acid 0itivhG286 fotPET/MIRI0GgA0I0 38 1S stah as budrochigria hydrgboemid,
hydroiddid, phBsrric] Hn)stabh§ Rifric)ana\WoRiRd 4tidd3 anBévithRegari®® acids,
such %Q gar?an@rgce‘%é tqﬁudrﬁ t@b&ﬁ% ﬁgﬁlc %é{tlg%%%?gtéerﬁp%ufo?ﬂ? €
propigRie, rgl)g:og%,ﬁqu@ gyl qqg, (SHGFIRIC( ¢qm9h0(rﬂif,ynq |soth|<(rp@)mu0|c,; gentisic,
isonicétid@iel23agcharic, glucuronic, furoic, glutamic, ascorbic, anthranilic, salicylic,
phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, pantothenic,
stearic, sulfinilic, alginic, galacturonic and arylsulfonic, for example benzenesulfonic and p-
toluenesulfonic, acids; base addition salts formed with alkali metals and alkaline earth
metals and organic bases such as N,N-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumaine (N-methylglucamine), lysine and procaine;
and internally formed salts. Salts having a non-physiologically acceptable anion or cation
are within the scope of the invention as useful intermediates for the preparation of
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(I'1'l') 100or an optionally protected derivative thereof,
wherein RL, R2, m n, p, q, X Y, Z and A are as
waledornmgsabove; optionally thereafter foll owedP@EP)6/008845
deprotecting a conpound of forrmula (I) which is
protected; and 15(c)interconversion to other conpounds
of formula (1). When p and g both represent 1, X
physiolepicalyeatceptable saltsged/cafarysen nepthesapauic-for exymplani vitro,
situatigpBl esents -C(H2) -, process (a) may be perforned in
the presence of a suitable base such as pot assr um
carbonate and a suitabl e solvent such as
The syhjechipvention Al iaelddes isotepiraly- @@e&%cmndw\@wcea%'&eaﬂca' to
thoselretited in poreadan{l) dnd fsllowipg el fiorsthe fatit thad gee oatrong atéms are

replaé&%ﬁ&?gtbﬁr h&ﬁr‘r’@%n afiMlc s BF ﬁﬁa@@hﬁmbgf diRerent RHPARS Stomic

masss bt (uAgd Sl i B s R Colaped g Bhoe
incorpaspigdrinto seaRoHRITRSE Mventiaandphamaseyicall aseptabhysalts

thereofSindIB@Cisbiopet of bydrugen, carbdinahitrogen, \dkegen paosbheprdies, bulphur,
ﬂuonﬁeef?éo‘?ﬁee%djch@né%cﬁ fﬂr—Fs@r RhET PEEM 4L QBN Y7o 180, 31P, 32P,

35S F@grqﬁ\iﬂ 2§| Z'represents -C(H2)-

represents Cl 6 al kyl substltuted by
a hydr oxyl group (e.g. -CH2-OH), process (a) may be
ComitRintl9 b présdnt mvehﬁﬁemcfprﬁrmcewcbagbé@ebm saleshof 8aid

comp%grq(?s[ @%ﬂ:ém%rh ‘?ﬁr{ &ﬁéﬂ%n%{{g&ﬂfp%% lé'ﬁbfo?'br‘@? e§ of other atoms
are WilpI1he SCaRAR I RRSSTh REUSR JseiRBIPR ARl Oo%éaff the

preseptiinvation, fargxanipleutbbseaimto which radioactive isotopes such as 3H, 14C are
incorpbratéal areausefuriP§ialianarc? subdtidte BésiRtdisthitution Qsbay drvated, i.e.,
3H, agg %rzb%ﬂq1)4 % ?4& “.%&%ﬁla? areeég?ﬁcgrﬁérwaﬁefeﬁlé‘d‘ I?or%ﬁerrlggée ny

tive, _
prepataRg A REpRA Ry JLE ARG A SplaRes Fee Pefiodady Hielbl i ETsigositron
emissiere toraog rapityd ssidutBst sotopeataes particdayuusedllie SEEICAe(single photon
emissio Eshp@srizddehdlyr %Jh?}“aﬁl%@éﬁl YRR ALYING. FdrtHeh, sistitution with

roav 555k it S0l it a4 R s syt e
resulting e greaierdsetabolic stabilitypirpgxamrle increased g H'var*am"Pe»or reduced
dosageegasemtsts-and( hijce, arag bé preferred é&nsame Eif¢ddpstanaes. Isotopically

labellb& %ﬁrﬁ@@r‘i&s JrforFuld ?Qﬁ@%ﬁ&kﬁggtrﬁ’s AlExtlonddRdenkFI9 BeRYepared

oy ot bt s o inerbS S5 s ERhes beow, o
substjuting»a tﬁadmavaylapieoscé@pleellydgb%llﬁd@agﬁnmr@érqrva@qopea"sr labelled

reagentSui t abl e sol vent such as toluene, in the presence of
a suitable catalyst such as bIS tr|

-tert-but 0 al | sui tabl e base
Certa St LGAUIA (hAIE 6P ase ShiriSindh e aisasfeorms. 1t willbe
understenddhatrthe inventjen emmpa;geaqlhmmetnc and optical isomers of these
compohdd rid MetrhixureaBidomnehidaTg rdeerabtes. tindieatestaldteredb@itre of

fixed ?ﬁt %ﬁ)@g ste-F 6 mrﬁﬁpses eftRer .@ Br g%h%r@%nh %@s‘f@rjeo@f)mer 1or

group . usin
Diaste{egispMeE 21 rﬂeaarssam B0 S G 25 B RS hered! as 2
singlehgidsterdrlisomier wioisd absolateseoinfigiriatiors al anensteregcénteeswas not

deterffidia BAAntioMhdrer sratianBbier PRRIAnB a2dtrhpbul@ohtheaVer®iBAtor an
rnterr%edra)g tr?eprr §fsaesn5 §m§l’etern%gff&{rer wﬁc?%r%%%mec‘ cor‘!ﬁ{.réz@)m/vas)n%’t

determﬂdegawp@ers alse fq@ %ﬁrr@&bﬂfﬂee @_r/eat'qfsar Kyl
substituted by a hydroxyl group (e.g. -CH2-0H) process
The ;ﬁ'@éerﬁ‘m(/ehﬁ’orpﬁﬁé Fdifﬁfés%rbrbl?@ssc*&f ﬂh\é%ﬁébé@aﬁ’d’r‘ﬁff%‘ donhgtRind of formula

0o ATH RN R R DAPRR: |

the presence of a smtabl e catal yst such as bi s- tr|
-tert- butyl phosphine pall agium a suitable base such
as aqueous sodi um hydroxi de and a suitabl e phase
transfer catal yst such as aqueous

hexadecyl t ri met hyl ammoni um chl ori de at
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20 a tenperature such as 80-95C. This process can be
foll owed by renoval of theTBDMS protecting group using
W@ 2dor/ateesd/ | anmoni um fl uoride in a suitabl e sol RENEPBOENSS4S
as THF, or hydrochloric acid in a suitable sol vent
such as nethanol. Alternatively, when p and g both
represent 1, X represents nitrogen, Y represents
(@) - (r€4dtidy-a cadipoudd of farepilae@ignt s an oxygen at om or
-N(Rz), n represents 1 and R2 represents Cl-6 al kyl or
hal oC m al kyl , pr@cessN(a) may be performed in a
sui tabl e sol vent s S\tol uene, | he_@’gsence of a
suitabl e catal yst sufh aelf bi s- butyl phosphi ne
pal | adi um a suitabl &b ? 9

hydr oxi de and a suitablle phase ansfer catal yst such

as aqueous hexadecyl tr rfet h | ®fmonRum chl ori de at a

tenperature such as 80-95C. 3 ternatively, when p

and el both represent 1, X rep ents nitro
wherere,ﬁ}elgerlﬁ R® @] siRYe ag Qefrrpdra@pygggw_srepmg ?saﬁunable leaving

groug’ ﬁﬂ‘h%&%h@oébn #ofre(el ¢ ThltiAe)| with actoRipauag e formuta (111)
-CH2- OH process (a) may be performed in the presence

of a suitable base such ag_potassium carbonate and a
sui tabl e sol vent sucHRas~BVBD A suitabl e
tenperature, such as 15086, 3 em p and g both
represent 1, X represents ni't f@Hen atom Y
represents (-C(H2)-)2 repfgsents an oxygen atom
or when p and q both reprdsest”1, X represents a
nitrogen atom Y represents S( 02) and Z represents
-C(H2)-, or repre rezpresents 2
or anpgé@r&ﬂm@e@teﬂ.d@rwwﬁ t%ﬁrs% erre@"pﬁeé%nrfsn Y, érﬂr‘dz‘\ are as
definedcpb@eeoptionaly tHeyeafteofollmived by 40r epr esent s 2, q
represents 1, X represents a nitrogen atom Y

= epresents

®) 3 BriPEINE iy L rRiSIEME, P Brd ol be

perforned in the presence of a suitable base such as
(c) pontesdnhuensicantd otier epmposgndst afiibrenul D).

2007/ 028654PCT/ EP2006/ 008845 reacti on pronoter such as

co r igdide in ui tabl e solvent suc
whert B ot tngeset §r 2 el 8 DushBRh st Y Bugiens =B)-ano 2
reprepenta df éit2)-oprocg¥sel@) praydisr restormed in thq Pregenes &ha suitablebase such
as potaBIL@s earbsnate ANt raos;ﬁtabléts@IVent{suohrHSGBMBOSat-aG{drﬁbte tediperature,
such 55?86 g6 s -C(H2)-, n represents 1 and R2 represents

process (a) rray typically be perfornmed in the

presence of N, N -dinethyl et hyl enedi am ne, a suitable
Wherbpgad Suhotth eepresent i LfTeriesriina sitroges gtamabY eepresants iHz)- and Z
repreBEREOC @1,)-SpiobBe 5(af ﬁmﬁﬁe perfdriied imtha psedenadloba saitatiébase such

as pogzt# %ﬁ%r@é@é@%ﬁd aaéd.ut@b Lv%h{ &&%ﬂﬁh%b%% scdrtQBIe&lémﬁerature

{ &g g represent m and n bo
such ag BRGHY miprowayeipiad Qﬂ't‘s a nitrogen atom Y 10
represents (-C(H2)-)2 and Z represents NH, process (a)

WherTB¥n8Q HofH feprdgpt i fb(ré'tﬁeﬁ!rfﬁﬁhm% 8h afors Y FePéenBAR®H,)- and Z
repregéncig é@-l Bl\}g?p%yents: qr ﬂ.%l%te%eﬁ{édc ﬁ%{?' E@@uﬁnﬁ&’ bggﬁ{&?xyl group

(e.9. taHy5b cROCS) (2) &@drﬁﬁ’l Resfogped, Fbtt‘em%?g g Pba puitahigibagsesuch as
potassantertbotoxidear caesum\carbarate, laesuitsble snttentnsuth ag/DMBEOeasuitable
catarys%@éreé‘é bi¥Qlidane RNk Acdtb i paladRy M eSdq) a suitabldVigayd suitth as

dicyc R%yéph]q%g% 0- 2'S l(ll{l tNag %tﬁa)fgrﬂﬁoﬁ?ﬁeﬁﬁt(bnl%S?&)o%%Sséjltggiqur%perature

such g1 89‘1‘%%@%@9@/@&%6@91’” Bdh tﬁgf@érr%dmresara) may be performed
in thet preserme \of arsodatyle baseducy 34 potagdiurheagonbtenand 3 suitatiectolvent
such BRHMEO %@%M%bl@téntwétét@té/%uéh 8 bBtwedhi 1N aAa 1®OPP, such

as hydrochloric acid lei?n or trifluoroacetic acid

i n di chl or onet hane) or reductively (e.g.

hydr ogenol ysis of a 20 benzyl group or reductive

renmoval of a 2',2',2" -trichloroethoxycarbonyl group

using zinc in acetic acid) as appropriate. O her

surtable antne protectlng groups |nclude

oy o o o




10

15

20

25

30

35

40

bet ween organi c el ectrophiles, such as aryl halides,

and organonetallic reagents, for exanple boronic acids
W@ BWz08865€£r 0ss-coupl i ng reactions); Pall adi um BCE/BP208&NS845

am nation and am dation reactions between organic

el ectrophiles, such as aryl halides, and nucl eophiles,

such as am nes and am des; Copper catal ysed am dati on

reacti ons between 35organi c el ectrophiles (such as

Alterritivtly NBhdrfl§ 8hd g%tm Hprepbhh | R feprsdhtas nfdgdR Stord MV represents -

Co di at I t :
B R
hydroxjtlegrem (g9-arfeHoOHbtRICGass (BBAY be pereraipd on istderivative wherein
the hydrpxy@ gedp ¢f R*¥s pepectectas an O-TBDMSyderivativenin ¥ suitable solvent such

as tolUERE G5 B &eé%'@)a's)uaaﬁe I8RAIyRE 8P adWiSEn ~teftbifIBhd®phine

r.epresent y be prepared frqmc ounds
pallagiyify SHUGHS Dagss P PasRRUS SOUPR ARPEEANE 4 SoaPle phase
transtep chtalyspsusbeastaqueons p@tpnr@g@thylgnwwlqm g@l@ﬁdgpb@demperature such
as 80-897Ce FARIpFodess Cahidp-fdlbwadtbyZerppales emdTBOMS protacting group using

etratlo B Ao i e T B H BN BB B e IRl O Ao i n 2
suitalyg sglvent jush 28 MetNNA%y | anine, in a suitabl e sol vent,
such as dichloronmethane. Simlarly, conpounds of

Alterdiva8M! Rhéd p anB it rdpradesht 6, Reddtesents AiTBgEN, I raPrétrats-(C(H,)-

pre } heSenl &z j 2
2 BHSSREHI00tn o STOIA R Tolhe SRR S groere -
alkyl pebstibiec by a SEpRIy U le-$r<pkreld) PosRTTEHPIRREPeormed on the
derivativeratiaaeifi the hydrexydigroyp afiRf ispludedied apar ©=RABDUS derivativenin a

suitabl@sBIVERINRRA @R tolleneX if R HESEHR ot albultatNE BtaRlsP8lichYas bis-tri —tert-

Bt
represents (-C(H2).- nd Z repre t 3, .
outy R BRG Paldsi S Sl B85 bR FLEDAS s Mlice ap =
suitablp phage farsierratalytt sHch a5 aqupisipxadecyidmeiylammonium chloride at
a teniperatufeyduehias 80-951CaTsisipradelse can bedoilowes lyheasval of theTBDMS

protediird 4r8Lp Ehg 3dtRabutyMmBAR MioriefinH saitddid s¥i&rtalubh Bs THF, or
repr esent X

ang g _bot. epresent 1 and bot, h 0,
nydrEBGpiE SRS 2 HPR P SUURM B T sent & (- (1 - 12)-

10)2 , Z represents N(R ), and Rz represents Cl4al kyl,
AlterrigRiyelpewpérepane d Hotlo rapresand uX semrésdrts nitroger, |V rephesemits-(C(H.)-

)2r Z l%g?é"s@n& SR GERBIRS SP-t-NfFlzzh'ﬂ %B%s@n@olt dhd RPF htde, alkyl or

present s I trogen om.,. epresents (-C(H2)-)2 .
neloCyn I, PBgesS AANBo B PoTSI TR A5 J80R FRYFaLfUgh 25 tohne, n the
preseneplof pisudahlé catalyst symhi ast kis-4i dieryautylphpsghiggipeliadiem, a suitable
base SOt Qﬂbauéd!@fsoamnﬁﬁﬁir@ﬂﬂé ahd a,suftabit phesk tynsféraataipsitsuch as

sauebld RePE A SRR AL e PR M ke
represents O, n represents 1, R2 represents

Alteri@ttively| whérDcand al boph represemb X eepresentainitropgmny eapoegents —(C(H.)-

)2, Z FPRESRABNLR(RY), H tdpleskAtsD, N6 RERESIMtsS 1,-apldR Zrepre¥BlitsbeH,-OH

proodly RS bR ARG bn LWLl B Dol
carbqnaf aubasditable selyfisusiups OMIR 842 ﬁy't%mét%w%%gﬁ- such as 150°C.

group, X represents a nitrogen atom Y represents

Whet p @hbiQ) boti? reprédiit 4, X eE5r8S&HE & nitRigehAtord| Y rédrkydrid {-C(H,)-), and

I 20suj t [ kvl h
2 repft oM oA 300 bR RhEn B iqth iesdhyn X PR BSENES ritrogen
atomgY| epprasentsiES(Ozh e dn@eresentssiaiiy)a A l’VIh?” REGPISEEHS dpd reRresents
2, X rieprezensraiaitrogenatoin, trirepresehts dGl Hyamst £ vemiesknts-CiB,)-, or when p
repregg%/zc,) QgérYrZsen’@ 1 RIS afnitfferdiain( Y képreydies st P, Z

and ¢ h represent 1 Q enr
repreRits oty e neHPE R Tnd A d ForePipsPal o ol FRSE Eitha vpicaly be
perfofragd issiBA Pseseareof a SuitaplaBass BIFRrASPOaPshiEt 67'8anRIe. asvilable
the foll owi ng schene: m@ﬁgqin Pl represents a
suitabl e protecting group suth as Boc. Step (i)
typically conprises reacting a conpound of formnula
(1'V) with nmethanesul fonyl 35chloride in the presence
of a suitable solvent such as dichl oronethane and a
sui tabl e base
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such as triethylamne. W)
20071028654PCT/ EP2006/ 008845 Step (h) typically
w@omwpoesses reacting a conmpound of formula (V) RET/RAP2006/008845
sec-butyllithiumin the presence of a suitable sol vent
such as tetrahydrofuran. Step (iii) typically
conprises a deprotection reaction, for exanple, when
reactich pre&rpotes sudrsasBeappes adidieds pranitebie isolventeachiasrDMEQ at a suitable

(SGiveFadiasipound of formula (V1)
temp%\;}éﬁﬁk&@b%}’ﬁﬁ?@é”@oﬁgl chl oromgt ﬁane and trifl uoroacetl C

aci d. Conpounds of formul a SIII) wher ei n
Whemprépresgnted ehieptesamts bpf E2peeresia niyogep ﬁ@ﬁbn\? ?pleseRLS -C(H2)-, Z
repreb@fts ES@I-sn Fépresente pragd Ritrsprasents =Oy procato (@) may typically be
perfan%’J ﬁﬁﬁ@brsese%é_@a l\f‘”&%éh? Eﬁ’\?ﬁ%@gﬂéﬁme LQGH5EL baBB¥udfas

N accor ance W OW Nng. schenme: .

caeSIHI P31, 5L {GRI335 PR AREISNEUGIES SRR I KB A ey solvert
such redicaseaitat asuiable dynpenature sueh ag)8¢ma8uie.such as
Wher p BHE @06th represent Pt @Randin bdth Pépfrééértf 0C OlipresRpts £AIGbyEMatom, Y
repre%ntg h%éﬁf)i?s SAR& Z r8ére§§ﬁ%sl“ﬂ1 fglér%% WWB% Pﬁ%ﬂgﬁﬁi liyis esence
of a suffable PF%/S'&Sh?ﬁr PAaSSIYM AR Sv'?&f% $yent ey SO ata

suntatﬂa&erpbaatwhawclﬁ’ﬁsnép‘?@sent st but oxy sai d deprotection
reaction nmay typically conprise reacting a conpound of

i ord BT ey b nd bt nd oS PRI 85, 80y ve
foundgaX - VétGregpe C%{PﬁeGhYQ:GE%@ﬁa'h@éga%‘-‘r SYRthesis (. rViRyeanghgons, 1991).
Suitableaining ptdtectinggjroupsahdlatobiloni @, taxyl, adyl te.g.lHEEHH|252',2'

tnchlér@gﬁ’lﬁkﬁa%cﬁwl %\éﬁﬂl&@cﬁ%@nyl@ﬁ%9%&9&@&9‘0‘5%@&(&/‘ ('e)g benzyl),

whic g3y e it of PRl 18R, B o i ?@E?ﬁsaﬁyimgh'm deid n
dioxapiar triflyerpage tigrgcie in @shlémﬁtgan@(omgduc \vRly (2-9.d]ydecgenplysis of a
benzﬁl@@éd&dr—redwuvalrémom opaep2r@ttichivresthoxydarboayivgrolp tsieg zinc in

acetid Qi !j)oé(g &rﬁ’a‘? |%Ble(ér)nn9 rcg'!actlﬂgcdréaﬁs WBEEE trMuBoacetyl (-

GOk SHAS o e e S P e S 35 o i boun
benzyligréups Isbich asie Meytifieithresin beund2,61skmethexybeneyl @roup (Ellman linker),

whncfSM'az ablrem3VapBLaGH chtahsedlhdiyis B for erampleyitrathfliisroadetic acid.
di chl or onet hane.

Process (c) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic aromatic
substitution, ester hydrolysis, amide bond formation or transition metal mediated coupling
reactions. Examples of transition metal mediated coupling reactions useful as
interconversion procedures include the following: Palladium catalysed coupling reactions
between organic electrophiles, such as aryl halides, and organometallic reagents, for
example boronic acids (Suzuki cross-coupling reactions), Palladium catalysed amination
and amidation reactions between organic electrophiles, such as aryl halides, and
nucleophiles, such as amines and amides; Copper catalysed amidation reactions between
organic electrophiles (such as aryl halides) and nucleophiles such as amides; and Copper
mediated coupling reactions between phenols and boronic acids.

For example, compounds of formula (l) wherein p and q both represent 1, m and n both
represent 0, X represents a nitrogen atom, Y represents (-C(H,)-). , Z represents N(R?),
and R? represents COR’ may be prepared from compounds of formula (1) wherein p and q
both represent 1, m and n both represent 0, X represents a nitrogen atom, Y represents (-
C(H,)-). and Z represents NH, via acylation using the appropriate acid chloride, in the

-13 -
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Step Op typically conprises a deprotection reaction,
for exanple, when P2 representstbutoxy said
WQ@I2proeess i on reaction may typically conprise PEEEPIONG008845
a conmpound of forrmula (X) with a m xture of
di chl oronet hane and trifluoroacetic acid, followed by
purification on a WD 2007/ 028654PCT/ EP2006/ 008845 SCX
presente vbaguiGitie base; sEsttaatigd)ylaningda acauitablegsglyeahguch as

duchld?&%tﬂaae OfintilBRy, [ @fipolihdgof fatrﬁulaﬂgi WhbRiNMD thd @ BuAs fepiesdnt 1, m

ons (AT LIl £ALR01 601 5 Bty 2
repreggtis Bi(R") pandRT EepEasests1SO r@@fng% grepared frg Fewegéc}ﬁ%f formula
(1) wh@reim praadroetsath représen®a, nmrrdem;bothsepr@sen( 0, eprepsesends a nitrogen

atom ¥ FéRE&MAL @(Piz) Y, &RP7 8S5BEénts ﬁﬁ"'@ﬂa sutBilIAionaRirRPRBappropriate

suloryF e e BiEsEBEs of SRR BN a5 VBT, Tyt
solvent, st assdinhlorantgthane. Gompornds pf legeriadl) whergiy Pn9é'5¢ 'éo%
repre@ér&ﬂ&ﬁﬁéhd )] bamcrepudaeemeo V\Xtrdsprektmti alnitmgengtanhe r&presents (-C(Ho)-

ép‘?fs RzNej)r Flel'lﬂlézcm Q?Q%VBE@Q daita froddPibounds of
form \gBergubp B? hb eﬁeB %J@ﬁ‘ do tgé% pé‘?%ﬂ ? ;'é represents a
nitrogep@iteral Y yepsesgnts ér@éH:r daand dneptesentsa NH, diarredustive ehsylation
empldyindeeippydpriaty s1asmide ih & suleblpsesernts sud asasbtonirile, followed by
treatnierg%\gtﬂt %l?&}é}rﬁg{er Eét‘ége(y%‘i%}’ngjn@e (%' régurﬁissd?lﬂ?( Frpuﬁa g)u\%‘er@ﬁ pand q
both (EBFRSSTE LT GFPTRRILE Do Ferrerents: ekt FEbIERREI GpadlkyIOC aaikyl, X
represa@yis esitrigeBatoms¥ireprdegnta(-E¢iti)on, £ eenresants nE(0).-, may be
prepdr¥d@ir6ml dormpoRRBE bsPrh&agk) whereéin aImEQUsIh @épréseniil m represents 0,

nrep %(Ia}\{sh\é\”RE p%ﬁrg erlté"& eﬁ@? gh&s&‘rﬁﬁ{eg bk Bnéi E@ %gﬁ?&irﬁ“ %r%presents a
nitrogeAdtYRi ¥ r@(em@?’('—éa)m AN FarpRages '§@>Sﬂ”é’|@"{¥ ation employing a
suitalily plkgktdlide gotherdresench ehtibage tdueh [@s sediooshydide oinecsuitdble

solvehf$RhMRAfIE € i n a suitable solvent such as
acetonltrl e at a suitable tenperature, such as 60C.

(iv) t épl cally conprises the use of bora
Comncwﬂaﬁi/@arraﬂ r(Hhmay REIRERPasRY it 3qsArdznce Wit dhg m@moéology provided
in WO eop®&0023n7e, such as 0C, followed by treatnent with an

aqueous aci d, such as
Compounds of formula (lll) wherein p and g both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents -S(O,)- and Z represents -C(H;)- may be
prepared in accordance with the following scheme:

1

P
I 1
N P<
Step () [ Step (ii) N/\N o  Sten i N/\N o
[ j\/ N kE_‘/S“:O ‘SI:O
o=|=o O‘s’S V) (e
(V) 3
V)

wherein P' represents a suitable protecting group such as Boc.
Step (i) typically comprises reacting a compound of formula (IV) with methanesulfonyl

chloride in the presence of a suitable solvent such as dichloromethane and a suitable base
such as triethylamine.

-14 -
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hydrochl oric acid, and purification on a SCX (Strong
Cationi c Exchange) silica cartridge. WO
WQROB7/02X68654PCT/ EP2006/ 008845 Conpounds of f orPEii/EP2006/008845

(I''l) wherein p and q both represent 1, mrepresents
O, n represents 1, R2 represents =0, X represents a
nitrogen atom Y represents (-C(H2)-)2 and Z

Step (ii¢ ppécsatiy temprisesxpgetinga comprundms fgrmatenfVe avithrsec-butyllithium in the

presef€é @f gagieiesdiveritBach as tedhpgrorgdene: r, o(ear LoStep
O) (121OStep(||)o--... (0O, L.N.--y0 + L

CH2N2ri | 4' r C]\/EPCI:I—|2>(%§ 13 30\/b
Step ('quwlw)camww a eepromélomnt?aﬂyo? 1 fﬁRreﬁe“ts Boc
said depr&dt{otHisa@ioNHRray {yEiehlly ¢dmprise reacting a compound of formula (V1) with
a mixture of dichloromethane and trifluoroacetic acid.

Compounds of formula (lll) wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents -C(H,)- and Z represents -

C(H2)- may be prepared in accordance with the following scheme:
H

AN
O‘ " Step (i) Q N">coomMe Step (i) Q’A N
N)r:() _— 2>=O —_— »J
p2 HN"coome P ©

(Vi) (Vi) (e
wherein P? represents a suitable protecting group such as t-butoxy.

Step (i) typically comprises reaction in the presence of sodium triacetoxyborohydride and a
suitable acid, such as hydrochloric acid.

Step (ii) typically comprises a deprotection reaction, for example, when P?represents t-
butoxy said deprotection reaction may typically comprise reacting a compound of formula
(VIII) with a mixture of dichloromethane and trifluoroacetic acid, followed by purification on
a SCX (Strong Cationic Exchange) silica cartridge and heating the basic methanolic
fractions at a suitable temperature, such as 40°C.

Compounds of formula (lll) wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents -C(H.)- and Z represents -

C(H,)- may also be prepared in accordance with the following scheme:
O

H H H

Cl
O
o)\P2 o M _a o)\P2 o
(1X) (X) (e
wherein P? represents a suitable protecting group such as t-butoxy.

Step (i) typically comprises reaction with chloroacetyl chloride in the presence of a suitable
base such as N,N-diisopropylethylamine in dichloromethane.

Step (ii) typically comprises a deprotection reaction, for example, when P?represents t-
butoxy said deprotection reaction may typically comprise reacting a compound of formula
(X) with a mixture of dichloromethane and trifluoroacetic acid, followed by purification on a

-15-
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5wherein P4 and P5 represent a suitable protecting
group such as Boc. Step (i) typically conprises
wo emehesest a conpound of formula (XV) with a  PCT/EP2006/008845
trinmethylsilyl di azonmet hane sol ution at room
tenperature. 10Step (ii) typically conprises a
deprotection reaction, for exanple, when P4
SCX (StngsGationlBdexchaage) silieproattadde and hesdiog iof themegulting intermediate
with 4 ¥RieClchlasCRARIM ESbbEMAE i AEEtbMRICAPNRER BmpbaitiRe! Sch as
s0°c and (XVI)b with trifluoroacetic acid in
di chl or onet hane. Step (iii) typically conprises
reacting the conpounds of fornmulae (XVIl)a and (XVII)b
Compiéunids N foamatat B wheesio ptraprdsbntdd, § negrbgernts 2smrrepresénts 0, n
b | [ | 1 -
repregﬁghl‘mh Fépgé%%_ i %?’dgof( 9ﬁ9§érﬁ§a nitrdyef SRy Pept@4eHRNIC(H,)- and Z

, roet hane. ,Ste |V ypical |
ropregeiin FORE: A WASTPY BLTTBRPTE o8 fahesarts 248 BBty pegpesent 0. X
reprepents aptitecgentai@ocY repieserde o k@i drepeasenisof (aynay be prepared
in acddr@aricrl with tBeidliowerey seheaid: ng t he conpounds of fornul ae
20(XVI'l11)a and (XVLLI)b wth trifluoroacetic acid in
di chl oronmet hane, folJowed by purification on a SCX
Strong Cationic Ex¢hapge) silica c i dge.| Step (v)
typi cal ly_conpprises ing at a_suktaple tgnperature

as 492°the cbmpounds of Steriul | X)d and
CIH b in a suitapl t Such a$ netlhangl. 25
of NiiRT npul M 1) wherein p and & Kot h

e t 1, mangdNkRboth represent,ND, regresents a
nitroéﬁ atom Y represents (-C(H2)-)2 and Z

represents -S(02)f may be prepared in a®¥brdance with
the foll owi ng scheme: \Alﬁmzoongzé}qﬁ PCT/ ER2006/ 008845
909 0=s0=5 c- -OVeOWVe PStep (ii) 4\--WN (XXIl) Step (i)

(XXI)
(jj Step (iv) (jl
C, Lk
H H

(e (ny
wherein P® represents a suitable protecting group such as Boc.

Step (i) typically comprises reaction with 1,1-dimethylethyl (2-oxoethyl)carbamate in the
presence of sodium triacetoxyborohydride in a suitable solvent such as 1,2-dichloroethane.

Step (i) typically comprises a deprotection reaction, for example, when P®represents Boc,
said deprotection reaction may typically comprise reacting a compound of formula (XIlI) with
trifluoroacetic acid in dichloromethane, and then purifying the product on a SCX (Strong
Cationic Exchange) silica cartridge.

Step (iii) typically comprises heating the previous deprotected intermediate in a suitable
solvent such as acetonitrile at a suitable temperature, such as 60°C.

Step (iv) typically comprises the use of borane tetrahydrofuran complex solution at a

suitable temperature, such as 0°C, followed by treatment with an aqueous acid, such as
hydrochloric acid, and purification on a SCX (Strong Cationic Exchange) silica cartridge.
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NHP 7 CHO 9If 0=SStep (v) 0=3 1\ __N i NH NH
(I fF(XXIv) Step (iv) 0=Sc-NO , NHP. (XXI11)
wobmrerses4P6 and P7 represent a suitabl e prot ecP@TIBP2006/008845
group such as Boc. Step (i) typically conprises
reacting a conmpound of formula (XX) with MCPBA (3-
5chl oroperbenzoic acid) in dichloronethane. Step (ii)
Comoppids af foymalartpl) wdeseim pdmproobath répresenté dcmi represeots 0, n represents

1, R? %ﬁ@&érgsn @rgﬂaxraeﬁ’r@sérﬂe LefPSHeh J80%,; Y SeirdssiRe(-alent) and Z
repregqn% 8P Rriyse g&%gmaf %%{eﬁ;%?%%f lhfaggé@?ﬁéé With é@efoﬁ&ﬂpé’ gE‘IQeme

E di chl osey@t ha 10 St e ii) tmbg,,al IsP~gonpri (xvinp
ting—a co Oof* @ ()OQ—H bod: 24_o
& aly noavskdeny i t he pp éﬁ@ of so Me OCH,SI(CH,),

tri@cet oxybor ohydride in gus U|2t 3)é scﬂ“(}'ént ch as

1, 2-di chl or oet han 158tep (iv) typi cal I % cal ré'_%es\ﬁmp
depr ot ecti on react i on, for exanpl e, 57

represent sBoc,) said dep otection reactl on may

|caII ngthe conp of fomJa
Q?}EQ% wﬁ KE‘J\(%QIOL 54 nﬁdl ,J;Lqeo
foI Nglwed by pu | bisgat i on?h g,Q( (St on Cat| 0N} C OCH,Si(CH,),

ange) sili ca cartri 2OSt tygl cal |
conwr)el ses readMtg a corrde:nd of formNHas(XXIV) WwHPh

borane tetrahydggfuran cempl ex sol uti o Sa a sui toa}gl)be
t enperat ure, such as 50C, foll owed by tment with

wherein Paqnéﬁusemewt aﬁwﬂbla@r%y@tmcgw@n $l¢0ha%ﬁ Boc.and
purification on a SCX (Strong Cationic Exchange)

j:joge ha?i' é r|sg9 ?eac%ﬁ%%mﬂr@ﬁ% gf fé)i@%l@{k@") With lra)égryfgs g%’ilﬂ

'OB%F&WW%@%W -CQ(H2)-, Z represents
-C(H2)-, mrepresents 2 and both Rl groups repr esent

Stepjlﬂ) %Kdaﬂ?c&ﬂvnﬁ% Pa&nateetion rRadis) fetaxampws, Wheh e represents Boc,
said e?)lrétgmﬁq'eg&rb%rmay typically comprise reacting the compounds of formulae
(XVI1)® and (XVI)® with trifluoroacetic acid in dichloromethane.

Step (iii) typically comprises reacting the compounds of formulae (XVII)® and (XVI)® with N-
boc-2-aminoacetaldehyde in the presence of sodium triacetoxyborohydride in a suitable
solvent such as 1,2-dichloroethane.

Step (iv) typically comprises a deprotection reaction, for example, when P° represents Boc,
said deprotection reaction may typically comprise reacting the compounds of formulae
(XVII? and (XVIII)° with trifluoroacetic acid in dichloromethane, followed by purification on
a SCX (Strong Cationic Exchange) silica cartridge.

Step (v) typically comprises heating at a suitable temperature such as 40°C the compounds
of formulae (XIX)? and (XI1X)® in a suitable solvent such as methanol.

Compounds of formula (Ill) wherein p and q both represent 1, m and n both represent 0, X

represents a nitrogen atom, Y represents (-C(H.)-), and Z represents -S(O,)- may be
prepared in accordance with the following scheme:
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wherein P8 represents a suitable protecting group such
as t-butoxycarbonyl. Step (i) typically conprises
wo emchesesd Wi th a sui tabl e base such as |ithi unPCT/EP2006/008845
5bi s(di nmethyl ethylsilyl)am de in a suitable sol vent
such as THF at a suitable tenperature such as -78C,
foI | owed by a sui tabI e fluorinating agent such as

gor obenzenesul f @hi m Step (| i typ cally
rises a depr@F /\Tofreactl o when
/\%ﬁge BRI esents t- t oxdMear bony s id @ggrot ection

Neactl on maEPtWpi ca Iy sconpr P8R (W eact Hng a ound of
£8f nul a (XXVIT™Wi th a mxture_of"dl chl orone (?(2( e and
triptxyyoroacetic aci gxxifjol | owed by purification on a
SCX (Strong Cationic Exchange) sil] caz reri dg7e Step
(iii) typically conprises reactln e& oUNIP 6T CHO
formula (XXVII) with borane 15 tetrahydrofuran conpl ex
solution at a suitable tenperature, such as 50C,
foI | owed by treatment with an aqueous aoi d guch as

ygrochloric acid, @d p ification @x (Strong
nlc Ex em cartE?g oonmés of
PiHer both Tepr Bnt 1, m
'O—X—reg\es\e Oa nitrogen at Y and Z
both resent -C(H2)- represents 1 and R2NHP’

represéhlefs hal oC1_6 a(KKBM) (e.g. fluoro€tX¥i)l) may be
wheré(;lﬁ(XV%r? 'X%r@%%ﬁ &dﬁﬂﬁﬁe"ﬂr&gcﬁ rbGp SOM sgBsEhene:

erein P9 represents a swtable

protecting group such as benzyl. 25Ste typically
Step € ptypicalyecomprises irearting arroapound of fmmp\aq%f@ with I\&B‘EW\ &%

chlorérer(zof #id)yh aichpedrRethane. trifluoride) in a suitable
sol vent such as di chl oronet hane at a sui tabl e

terrperature such as roomterrperatur&ég@

Step {1} hirically Gormpfissis; 3 €PrateqHon BRAEHN. i3 nf OIrepresents Boc,
said depaoiptiin rebetionRBay typicatecempie leapting the apeipound of formula (XXI)

with tFfIreA RSt iaeid ik arBloréetiBiet ypi cal |y conprise reacting
a conpound of formula (XXIX) with hydrogen in the

8_{ esence of a suitable catalyst such as_pal | adi um an
Step gintyRicallyrcompenesireassting @ cpmeatnd af fermua GeXdl) vdth Hrgc-2-
amindzatetadae hy d&ire therpgeserseof sadivmrttia¢edigeyboroii@ride in a suitable solvent

such 294 £l§i28BRARaheEP2006/ 008845 Conpounds of fornula (1)
erein p represents 0, q represents 1, mrepresents

0, nrepresent 1, R2 represents =0, X represent
Step fivxtyeigally Gomnrisana dePERierti2n beRdtion ioF exTRle. W@wfrﬁpreﬁﬁyts Boc,
said deprgteetvar redctiom raayg typitaty eompride rebetirfigathé campgurst biefoemula (XXIII)

with trifluoroacetic acid in dichloromethane followed by purification on a SCX (Strong
Cationic Exchange) silica cartridge.

Step (v) typically comprises reacting a compound of formula (XXIV) with borane
tetrahydrofuran complex solution at a suitable temperature, such as 50°C, followed by
treatment with an aqueous acid, such as hydrochloric acid, and purification on a SCX
(Strong Cationic Exchange) silica cartridge.

Compounds of formula (lll) wherein p and g both represent 1, n represents 0, X represents

a nitrogen atom, Y represents -C(Hy)-, Z represents -C(H;)-, m represents 2 and both R'
groups represent fluorine may be prepared in accordance with the following scheme:
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LNl 4--N""? ( 6)s110 NN Step (i) 14.JM NH2R3l R4

(XXX)Step (ii) 1 RAR5 R3 R5 5(xxxii) wherein 1..1,
WORN07M28686, R6 and s are as defined above and RIBEP2006/008845

represents a suitable | eaving group such as Boc. Step

(i) typically conprises reaction with

1, 1-di et hyl et hyl  2- (am nonet hyl ) - 1-

10pyrrolidinecafFfjoxylate in a sugfable solvent such as

0 in,t presgnge of 4l t abl ase suphiias

© oT@SSi ut%_zate r}' r 5N t a—sw—tsqeps(H algl &S eraturessuch a
%/O ynder m crowaveyirradiation. Step (ii) typi calNy
conpri g a deprotéctifon reacti on,kffo exanpl e, when N
P16 ré%& sents Boc 1{gand deprotectitofviyeacti on may (i
typical | onpr j reacting a conpou f formula (-)

wherg B FepRYeris P BUADI PERNG B rosHEn At BFr o P PR et
acid, followed by purification on a SCX (Strong

Step (pflypieBilyCedmisrizas gsactish Witha auatableisge such & mMpium i i)

bis(di i L%Xi{yﬁg{ﬁﬂé iﬁ %Ss&tggig.ts'ﬁr\‘/tgﬂgs%g%aFWapé s@ipcg)'l'@‘{e%perature

) phosgene i r resence, o

such g {8k llpwed by aaqltggleﬁlpp@aqugﬁﬁﬁtestgp ag Nsui t abl e

fluorobenyemeaulforémiglech as room t enper at ur e. Conpounds of
formula (1) wherein p and q both represent 1, m

step [ERIRHY bopBrschd SBBRET reboudkt rabRREL hen =i rebiesepts
butoxy caeroRyLsRicgeRIsteRtion EERBIN May JyRically CRipAFERIrgasting a compound of
formute COC\Apwitle awnikiuré bfedi€idodooveatimnesariudrituorodidtic acid, followed by
purifi@a‘ﬁgzlog%éﬁ?g&%) éQﬁWi@@%ge) silica cartridge.

Step (iii) typically comprises reacting a compound of formula (XXVII) with borane
tetrahydrofuran complex solution at a suitable temperature, such as 50°C, followed by
treatment with an aqueous acid, such as hydrochloric acid, and purification on a SCX
(Strong Cationic Exchange) silica cartridge.

Compounds of formula (l1l) wherein p and q both represent 1, m represents 0, X represents
a nitrogen atom, Y and Z both represent -C(H,)-, n represents 1 and R? represents haloC.
alkyl (e.g. fluoroethyl) may be prepared in accordance with the following scheme:

St H ..

(Nj\ ep (i) % Step (ii) (Nj\'
S/N\PQ %N\PQ ‘j/N

HO

F F
(XXVIIN (XXIX) (o

wherein P® represents a suitable protecting group such as benzyl.

Step (i) typically comprises reaction with a fluorinating agent such as DAST
((diethylamino)sulfur trifluoride) in a suitable solvent such as dichloromethane at a suitable
temperature such as room temperature.

Step (ii) typically comprises a deprotection reaction, for example, when P® represents
benzyl said deprotection reaction may typically comprise reacting a compound of formula
(XXIX) with hydrogen in the presence of a suitable catalyst such as palladium on carbon,
followed by purification on a SCX (Strong Cationic Exchange) silica cartridge.
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wherein C, R3, R4, R5, R6 and s are as defined above
and R represents NH2, OH or OkEt. Step (i) typically
w@upoesses reaction with PCT/EP2006/008845
oct ahydr opyrrol o[ 1, 2- a] pyrazi ne- 3-car boxylic acid,
5am de or ester in a suitable in the presence of a
sui tabl e base such as triethylamne at a suitable
Comgaoenpe ohformalagl)svhesain pFemeseuisio ameyresénts dr muepresents)o, n
repre¥diMERA rébradkhts=00K e preBEMS aHitrdgen’atdr Wn@sueﬂﬁcfz both represent -
nitr n r - : sents an
C(Hz)ai{)agﬁeeg{eg réﬁ&%é‘?@é@%ﬁ é’%@]ﬁ@%ﬂ?égén sél and R2
10represents Cl.6 al kyl substituted by a hydroxyl
group, protected as the TBDMS derivative, may be
. prepared according to the foll ow chenme: OIBDVS WO
Q?S/ 008845 Stepi(i) |[typically
0

[ shecar boxyPic aci dN Wit h .
AUl a (%044 in a suitablé sq) venf) R,

such aﬁ di €Nl gronet han¢, | n the presencegf suilt abl

c&ipl i hgRreaffent such a N

0- benzot riggol - 1-yl - N, NW'V4gf r anet hyl ur onigsm | &R XX

tetrafl uoroborate (TBTU) and(z)@(x§uitabl e bas tesguf as XD

di i sopropyl et hyl am ne at a suitabl e 5tenper tiEP , such

as roomtenperature. Step (ii) typically coMprises

deprotection of (XXXIV) using a_suitable reagent such

as trifluoroacetic acid, followed by purification on a
C@&(ﬁtrong Cationi c Exchange) St cartridge and

shbsequenin. cyclisation _at a suitable fenperature, such

a;ﬁc 10 i i)t yPIoBRN ysepmprV esNreduct j on of R

( 1) (Wsi ) Ui ‘Jle/ educifig—agent [suckl as " (R

BH3- THF aty”a 3wt ap{e Te€nperature such refl ux:

Step (iv) gbypi }:ah#y gonpri ses reaction of J(I11M)k h

tert-butyldi nethylsilyl chloride (TBDMSCI R*15in m* R®

sui t abl e sol vent, Buch as dichl oronmet hane, in the (XXX

wherdifh ESCR* G5 &% SHy kakd 8 B@ﬁrﬁﬁl sU60B A8 A7 ﬁ?é‘géln%rg Béitadle leaving
a syit suc

I’e "t enper at ur e, as room t enper at ur e.
9’°“"C§H‘FB@L§ ~of formula (111) wherein p and q both
represent 1, X represents nitrogen, Y represents

Step (i iRy dofapriées egHctis R Mith 1andipnali@eathAto@mindepyegent s
pyrrolgi(ien&Pét?og(&lg%eiﬂtassdtaﬁfgcﬁoﬁ%nggﬁcﬁpgseﬁﬁgpsint(ﬁgr]e ?r lehé@ of'k;g;g itable

I'n an anal ogous nner to
base s¥iRH/as PpSFIYM FrIANaIR UAESUBBICIBTPSIAITS IR a0 G tiaress
microwvhee ircgfdidtionnul a ( XXXV) above. Conpounds of formul a

(I'1'l) wherein p and g both represent 1, X represents

: n - epre 5 - 0
step [ R coneeR £AaR Bl HeBtlon for Faly BB GHED 5L epresents Boc
said degptectiontreagtpngnay Wmca&)ummrtwsactw BCHPRAUBR\A! TRFHAp(-) with a
mixtupe oftdicti@dmathankandBiiisrokmetiv atidy ®|lowed by purificaiom enl aiSCX
(Strory CARMOBRKBNGB IR defribgat described above when Z

represents an oxygen atom starting fromthe

correspondi ng carboxylic acid wherein Z represents _
Step (i) pypically gomprisegieasia 3 campoynde f@"ﬁﬂ@(’é@ﬂ'& Méth girfigggene in the
preseate bf asuiBibte bisenqueh rad triethylboineudta {Uitable tednperature kach as room
tempéranfe al kyl, Cl1.6 al koxy, -COR7 or -502R7 may be

derived from conpounds of 30formula (111) when Rz is

hydr ogen at any suitable point in the synthetic
Compowpdeatiermelg (1) asbgrgin @ a@ptoeliaotgtr%cﬁe%qr\})u myegresents 0, n represents
1, R? cppespintnaCONIA, e0PL v CP.Bt, Xuepraiskets lasogarncdtomsand Y and Z both

' ] ' f nt

ropre e TS Dol oo R R b ind B

group such as hal ogen, under standard conditi ons,

described in many standard g«ganic chem stry texts,
such as 'March's Advanced gani ¢ Chem stry:
Reacti ons, Mechani snms and 35Structure’' by M chael B.
Smth and Jerry March, fifth edition (WIley, 2001),
i ncorporated herein by reference. Conpounds of formula
(I'1'l) wherein p and q both represent 1, X represents

e - e



40represents Cl_6 al kyl, may be prepared in an
anal ogous manner to that described above when Z

WO apresssst s an oxygen atom starting fromthe PCT/EP2006/008845
correspondi ng carboxylic acid, wherein Z represents
N-P11 and P11 represents a suitable protecting group
such as Boc, WD 20071028654PCT/ EP2006/ 008845 and t he
appropriate amne in place of that of fornmula (XXXV)
above. Conpounds of fornula (III) erein Rz is Cl1_6

al kyl, C14 al koxy, -COR7 or - be derived from
1 cgrrpounds of for mula (111) V\,hen i hy%rogen at any
L (3
abl @ poi RY;hestaymt het i c enge o} (R%),
dep|oto1at|u ol o U|table base suoh as
rethyl axi ol | owe by reacti

a onIWRth,Rz L2, wher L2 is aswtabIRe Ie|avF'y gR®
group such as hal ogen, nder standard conditi ons,
descrlbed i many st aria® dX¥fBani c chemistry texts,
such as 'March's Advanced Organic Chem stry:
Reacti ons, Mechanisnms and Structure' by M chael B.
i hysape rG [ j 1
wner gL K2R R Bl s by i M b A or or o
fornula (1'1'1) wherein p and q both represent 1, X
Step (i etypieslyntosnprises ogpetion \mth optabydmopgrrolOfd(2-8]py)azineZ3-carboxylic acid,
5  amidé Srpéﬁérqﬁtassmé&l@?a the ﬁig§&f?:6b eﬁﬁ@gﬁaae i@aée E‘i?crf@sofn@?ﬁfé{nﬁrae ata
St y a hydroxyl group, protécte
Su'tabg%% artéfﬁ\%’cg’ear 5 {;’g)t |8Ve may be prepared according to
the foll ow ng schene: Step (ii) OCH ON\OH (XXXI
Comp$unds epfotrnulia X111) XXxkdin p ahyl GDOM (ep¥eddnt ) X represents nitrogen, Y
represents —(C(H.)-)2, Z represents an oxygen atom, m represents 0, n represents 1 and R?
10  represents Cy¢ alkyl substituted by a hydroxyl group, protected as the TBDMS derivative,

may be prepared according to the following scheme:

O

[ j\”/ Step (i) [ j\ﬂ/ _Step (i) _ [ o
N
BOC o) HN\L)‘\ BOC 0] \ﬁj\ O)\é/N
N
OH
XXXIV
(XV) 0o0xV) ( ) (XXXVI)
lStep (iii)
o)
[O Step (iv) [
N N
‘\_/N ‘\./N
:\OTBDMS -\OH

(N
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Step (V) O" 0" s '\ Step (iv) Step (i)
typically conprises reaction of the carboxylic acid
W@ 200028654 Wi t h the ami ne of formula (XXXV) in BCT/EP2006/008845

sui tabl e solvent, such as dichl oronet hane, in the
presence of a suitable coupling reagent such as
0- benzotriazol -1-yl-N, N, N1, Al -tetranethyl uronium

Step APtypicalhf taroprides reaatioq DB caspakyhic scid (28Y) withh theeamipe ohformula

(XXX9$ |rfjé EHRRILLN A B fchidromethahk AR ltke bREBAEASW Suitable

coupiygrbagnsRaas FERSHAIMER LYEO N erameiryironiym,
tetraftugrahiorale S TREY} ande svitable pagexso ?# filsQaraRy e4PWaiming gt @ suitable

tempemageduchusitoam témpéldatwoeoaceti ¢ aci d, foll owed by
purification on a SCX (Strong Cati oni c Exchange)

step QS SRntires sepeoteSth O IRk KM A A PR R0 suct as
trifluogpagetic arid) follgwed by pyrificatipn e 8SEX (Heanddratianic bseckange) silica

cartri@fi@ hey sutibeguéntidyaldatom 4t alssitatte Rogetatate buctsas 50°C.
3-chl or operoxybenzoic acid (mCPBA), in a suitable

ol vent such as dICh
step {hparalb arBss fPhelb o ypol 7 Sty op ppent such as
BHs-leIE)ataISUljabt@tqmp%@tgr&%chﬁslr@ﬂw@f ( XXXX) using a
sui tabl e reduci ng agent such as BH3-THF at a suitable

Step &9&&8‘;5 Eé\é}‘éo‘?neoﬂégﬁ‘ réaascny?g (IP{ with t% BhtyldihethyiRhy 8hibMde (TBDMSCI)

in a suigakle gakvG Pty iSHER Ay Cishoy mEWPB?'u'BQ‘Q(WBESR%@?f%Sﬁ“tab'e base, such as
triethglamirsebdte sutablertempesdioh, sichdisohbortempetatiiiae, in t he
presence of a suitable base, such 15as triethyl am ne

Com Lﬂlga l?!flt?gl% |\a (gla%vrﬂ%fé ﬁ%}uqrq%)q %#R b%;?rﬁsérﬁqn%trggﬁg%%lﬁ t%gen Y
reprepapib e4eiht)-k; Z PRTBHTES 8N OXYIPN FH0Me [t GRERESIS D, niggpresents 1and R?
represents €5 g atkyl may bX prejjared erdrsarsalogdus eggemeatatimat described above,

staﬂnﬁ&ﬂ&ﬁ%ﬁ@%ﬁpr@pﬁét@@m%@ irPh\celof tREY 36 HEa DBOI®YatRe.

prepared I n accordance with the foll ow ng schene:
Compounds of formula (lll) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H.)-)2, Z represents -N(R?)-, m represents 0, n represents 1 and R?
represents Cq alkyl substituted by a hydroxyl group, protected as the TBDMS derivative,
may be prepared in an analogous manner to that described above when Z represents an
oxygen atom, starting from the corresponding carboxylic acid wherein Z represents N-P"!
and P'' represents a suitable protecting group such as Boc. Compounds of formula (llf)
wherein R* is C,.¢ alkyl, Cy alkoxy, -COR’ or -SO,R’ may be derived from compounds of
formula (Ill) when R? is hydrogen at any suitable point in the synthetic sequence, for
example after step (iv), via deprotonation employing a suitable base such as triethylamine
followed by reaction of the resultant anion with R*L?, wherein L? is a suitable leaving group
such as halogen, under standard conditions, described in many standard organic chemistry
texts, such as 'March’s Advanced Organic Chemistry: Reactions, Mechanisms and
Structure' by Michael B. Smith and Jerry March, fifth edition (Wiley, 2001), incorporated
herein by reference.

Compounds of formula (Ill) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H,)-),, Z represents -N(R?)-, m represents 0, n represents 1 and R?
represents C,¢ alkyl, may be prepared in an analogous manner to that described above
when Z represents an oxygen atom, starting from the corresponding carboxylic acid,
wherein Z represents N-P'' and P'" represents a suitable protecting group such as Boc,
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20 (XXXXT) (XXXXI'1) wherein P12 represents a
sui tabl e protecting group such as Boc. Step (i)
WO yprozdes4y conprises reacting a conpound of f oPEWER2006/008845
(XXXXI') with N-boc-2- 25am noacet al dehyde in the
presence of sodiumtriacetoxyborohydride in a suitable
sol vent such as 1, 2-dichloroethane. Step (ii)
and the ppprabtigte @onipe inspiacenofdbatra faotulaXOPQHctboge., Céropounds of formula

(1) Wi AR R® is 1A, &I%)@Smﬁ@c-rs@gﬂ7%@%’ @Rl ifdth compounds

g o L, TR, R i D SR

deprafpnsiion eoraieyiRha Sﬂml%tmf gichasrriethylaminshfolipwved ycseaction of the
5 resuliabt amiog witatR*QA] whdrsinhfnge suisable avingrgroupdgech dstidlageadunder

stancﬂ}’d Eéﬁdbtio?\%t &R rib&P fmﬂé'&d&a%arﬁ %F%&Hl@cr(énll isthy WRRS Siith & 'March's

Advap%ngr %Clgerﬁlrﬂer? |g?%ﬁec$apléwéa§gr§§f Fur%(W|cp§el B. Smith
and Jermy Marcle fiflassition (NHeMa%OOdé. ineasperated exein releransends

of fornmula (111)" via reduction with a suitable

10 Com;%oetmdg'o f}rﬁ]@%%&%ﬂ@?euﬁ? cf‘f)‘&h éfres@% 195(% @gnts nntrogen Y

Sul
represeMy S Hainey 3 GRTF o NB S PR TSRS S%ﬁmé,&m alkyl
substitatedhbyaa liydroxyl greeipepnotgstexhas e I&ROIMS dprl‘@@ﬁt may benprepared
accordfyf 88 cloingschémeesents 0, Rl represents hydroxyl,

X represents a nitrogen atom Y represents -C(H2) and

Z represents -C(H2) may be prepared in accordance wg¢h

thefollovvlng schene: ()—|0(XXXXV) 1 step (iii
[ j\( Step (i) jﬁ( Step (ii)_ 5
= N
H,N fl\ )\/N
Boc o \EL Boc o) O :
~
OH
(XXXVII)
(XXXVII OOXV) (XXXIX)
lStep (iii)
o_,0 0, .0 o, 0
N S/ S ) S
[ Step (v) [ Step (iv) [
@)
N N N
< «
SOTBDMS OH OH
15 (1ym (XXXX)

Step (i) typically comprises reaction of the carboxylic acid (XXXVII) with the amine of
formula (XXXV) in a suitable solvent, such as dichloromethane, in the presence of a
suitable coupling reagent such as O-benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium

20 tetrafluoroborate (TBTU) and a suitable base, such as diisopropylethylamine at a suitable
temperature, such as room temperature.
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pH JNH Step (i) typically conprises reacting a

conpound of formula (XXXXII1) with chl oroacetyl
w@bilooorssed i n the presence of a suitable base, BULRAP286/008845

triethylamne. 10Step (ii) typically conprises

treating (XXXXI'V) with nmethanolic amonia at room

tenperature. Step (iii) typically conprises reduction

Step (i) tytpialiyl cerep g spiapacteoteonodf (KEKMIl) aising)a( saiteblevieageny such as
triflucPeHceBO b8! RAdEed Rhtios 86 B STX St CationicEihahgd) sflica

S0l h THF .
cr il V5P ko P SR LRI S o O
iradigh@®- n both represent 0, X represents a nitrogen atom

Y represents -C(H2), Z represents -C(H2) and A
Step {iﬂg&;fﬁgiﬁptﬁnﬁfgg%ﬂaﬂtj&%m%ﬁ()%dl&/if@ﬁ QUREHNE BxiMisind agent such
as SAlfopelSERETE Ao UO B SOdHg SU1aDIE SRRl JUE 35 dgigggmetnane. a
a suitphle tamperaireysuch asxpxR\emMpgratyre.

Step (iv) typically comprises reduction of (XXXX) using a suitable reducing agent such as
BHs-THF at a suitable temperature such as reflux.

Step (v) typically comprises reaction of (I1I)" with tert-butyldimethylsilyl chloride (TBDMSCI)
in a suitable solvent , such as dichlorormethane, in the presence of a suitable base, such
as triethylamine at a suitable temperature, such as room temperature.

Compounds of formula (lll) wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents (-C(H)-); and Z
represents NH may be prepared in accordance with the following scheme:

Boc 0 NHP™* “cpo  Boow 2 i} H o
. Step (i) NM
N —_—_—— M

oM —_—
Q/Q owe sep@y O o
H

NHP'? iy
(XXXXI)

(XXXXII)

wherein P'? represents a suitable protecting group such as Boc.

Step (i) typically comprises reacting a compound of formula (XXXXI) with N-boc-2-
aminoacetaldehyde in the presence of sodium triacetoxyborohydride in a suitable solvent
such as 1,2-dichloroethane.

Step (ii) typically comprises a deprotection reaction, for example, when P'? represents Boc,
said deprotection reaction may typically comprise reacting the compound of formula
(XXXXII) with trifluoroacetic acid in dichloromethane followed by purification on a SCX
(Strong Cationic Exchange) silica cartridge, followed by cyclization.

Compounds of formula (lI1) wherein p and q both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents (-C(H>)-). and Z represents NH may be prepared
from compounds of formula (l11)" via reduction with a suitable reducing agent such as
borane-THF, at elevated temperature, such as 75°C, in a suitable solvent, such as THF.
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step (v) (000:1X) Typically conpounds of formula
(XXXXVI') nmay be prepared by reacting diethyl
waeionorsasonat e with 1, 3-di br onopropane i n the PCEERINO& 008845
of sodi um ethoxide, in a suitable solvent such as
et hanol, at a suitable elevated tenperature, such as
reflux (step (i)). 5 Typically step (ii) may be
Compintis ofifatimulag 1) edetreinp and q bODORAresent tthmeprasaoist ly n represents
0, R' PEREEERs hirblf, RFpreaRs 8hitRgeH iatcth) erdppéntsS101R,)adhd Z

repreb Yo It PRY BB At I soeeares Wi THE BURYpRLERane; )

sui tabl e solvent, 10such as acetonitrile, at room
tenperature. Typically step (iv) involves reduction of
(XXXXVI11) using a suitabl@Hreduci ng agent such as
PRI H4, in a suitable solyent such as THF at el e)@h'ed
{ enper at ur e, as reflox. 15Typi cgtbpiist ep
i 5e@edepsLt;éEZQLi on %@% &r d—eg)éeasti ﬁwo
s treadatirng wwgh amoni umy format e and pal | adilum 6n
arbon, in a [ tabl e sol yent such as net hanol ,Nat aiNH
el Bt ed ter&)erature, S ag reflux. Compou f
formula (111) wherein p~and qgpoth represent 1o'm
represents 0, n represents 201, R2 represents CH2OH. (%XXXV)
represents a nitrogen ag% Fepresents -C(H2), Z
( HBsents -C(H2) nay b Mted in accordance wi %
the fol | owi ng scheme: WO 20071028654PCT/ EP2006/ 008eAgP (1)
wherein P13 represents a suitable protecting group
such as benzyl oxycar bonyl . Typically step (i) may be
performed by reaction of a conpound of fornula (
wi t h 5di et hyl brononal onate in the presence of a base,
such as potassium carbonate, in a suitable sol vert
such as acetonitrile at roomtenperature. Typiqall
step (ii) may be perforned via deprotection of N
compound ( XXXXXI) under standard conditions, such \as\/NH
under an atnosphere of hydrogen in the presence of
10pal | adi um on carbon, followed by cyclization at an
el evated tenperature, such as 50C. Typically step (H)°
Step gri%ty';e)?caﬁ%?’orﬁ gg‘% rréﬁtiﬁgga d(::nzbc_fuﬁg & tarRl ; Ié)gﬁig\_eahglloroacetyl
I; yi . uci
chiorid {1 ¥Rt 7 oHlo) ﬁgse-ssgf*is%tﬁe!h%%g@%- T
foll owed by reduction of the am de carbonyl noiety
Step €NMYpisalln gompesed teddtieg (EAFXN), withurobthasolBHBnMbifia ahtoom

temperature.

Step (iii) typically comprises reduction of the diketopiperazine of formula (XXXXV) with a
suitable reducing agent, such as LiAlH,, in a suitable solvent, such as THF, at room
temperature.

Compounds of formula (Ill) wherein p and q both represent 1, m and n both represent 0, X

represents a nitrogen atom, Y represents -C(H;), Z represents -C(H;) and A represents
CH,OH may be prepared in accordance with the following scheme:
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15el evated tenperature, such as reflux. Conpounds of
formula (I1l) wherein p and q both represent 1, X
WO 297828/ s nitrogen, Y represents -(C(H2)-) 2, PA/EP2006/008845

represents an oxygen atom mrepresents 0, n
represents 1 and R2 represents hal oC146 al kyl may be
prepared from conpounds of fornmula (Il11)k via
prd\!"éoti on of 20the secondary NH, for exanple using a

EtO_be | _Qeeup, followed byoconversion of the 0]

dr ofyal kyl Lehy to_a | oC1_6.gal kyl noi e { a
g eat@rent wit ) al in@Ehge?ﬁFbgﬁch af D OEt
[ (di et hyl ani no) sul ph M\fLQBtide], folloked/b OEt
dep_got ection under stanpparid conditions. WO
20071028654PCT/ EP2006/ 008835 Conpounds of 6@@1

(') wherein p represents 1, q represents 1,

B,r/éph\es/e}t@ O, n represe kﬁx} )R2 represents =0Brx (XXXXVII)

represents a nitrogen at'om Wrepresents -C(H2)- and Z

represents -C(H2)- may be prepared in accordance wth

the foll ow ng schene: (XXX TT)NH P14(1HTT)! 5&5;%(]0
grou
d

V) wherein P14 represents a suitable protecting

such as Boc. Typically step (i) may be perfor

via reaction of (XXXXXI'Il) with 1,1-dinethylethyl (2-
oxoet hyl ) carbamate in the sence of sodium
ybor ohydride in sui t abl e sol vent
i chl or oct®RNE. Srep\(ii) typi stpl(v)co
tion=reactio f.Or axanpl e«=—when P [ep nts

id deprotection NeactN rmy typi cal | Lse
readti ng a conpound of f\emﬁla XXXXXI'V) with
trifludroacetic acid in dichlor hane, and en

purifying the product on a 15S rong Cationic
Exchgnge) silica cartridge. The r ot ect ed

internedi ate nmay then be cyclized via heating at a
suitabl e tenperature, sugXeslX30C  Conpound&XgiXVill)

Typic drld Mlilg) (o x6hy r ind FEMRY
aﬁ?n?%@wlth%g&%ﬁé}? &%&*pﬁ%ﬁ % X Iﬁo(ﬂna suitable

solveot suchastathar®h et paudable glexetedrigmperatuet suckraswaflux (step (i)
procedures. Conpounds of fornmula (1) and their

. i , Le,. t i ni r Ly
TypicESER A AR berPREBRARBGRLORRY il %gt"‘g#%ﬁ'dbmmde n
the piERERCeel,? BUlaBE Rase, TN APTSHMENPORRC R Dot | ¢

di sorders. 25 Wthin the context of the present
TypichW’ﬁ_Bb i(iandl\:?b% ﬂr«%tr!?iénﬁ(_ﬁ‘f(ﬁtkkh ﬁi\/ggwttﬁ Qerit'nzﬂﬂférﬁiﬂg irP8 SuittAslsolvent,
erei.n are | e Diagnostic an
such §§gf?tg?lﬁg%la?@ﬁﬁgméga%em al Disorders, 4th Edition,
publ i shed by the Anerican Psychiatric Association
TypicaliSitep Vi) iavalyex rethetidnndf ¢ XKNAXVUN aksinGlaesstablecadudimg adent such as
uA|Hg,>'f i §&afshle 30 Entirlich a8 THH StldihBled tERPeVALIOYTHBA ENBRS

the di sorders 30mentioned herein are contenpl ated
as part of the present invention. Nunbers in brackets
Typicaiiy gep (Hdnvolveseagrentedivasndpestandard capditigns, grch as treating with
ammaeliasgoinmatatnd paltaiilen ion cBfidn] M a WWitablensdivent soatt &xinetifanol, at an

elevaldd@e Rtk esfite, svelt e, the term"psychotic disorder”
I ncl uges :- WD 2007/ 028654PCT/ EP2006/ 008845

Compounds of formula (1ll) wherein p and q both represent 1, m represents 0, n represents

1, R? represents CH,OH, X represents a nitrogen atom, Y represents -C(H,), Z represents

-C(H.) may be prepared in accordance with the following scheme:
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Schi zophreni a i ncludi ng the subtypes Paranoid Type
(295.30), Disorganised Type (295.10), Catatonic Type

w@ 203/02054 Undifferentiated Type (295.90) and ReBEP2084/008845
Type (295.60); Schizophreniform D sorder (295.40);
Schi zoaffective Disorder (295.70) including the
subt ypes Bi pol ar Type and Depressive Type; Del usi onal
Di sorder (297.1) including the 5 subtypes\Erot Wsc
Type, G i ose Tyg% Jeal gus Type, Pérse 0 ype,
Somati ¢/ Type, MN@EE TyptePY Unspeci fi ed Type: Bri ef
Psychot | \ Sof der (298.8): Shar b sychot i cogésor der
(297.3); Hsychotic Disorder Due t n di cal
Condi tion including the subtypes Wth|jDel usi ons and
W th Hallucinations; Substance-|nduced Psy@hotic
Di sor der (XR8KXdi ng t he subtypes Wth Del usi ons
(293.81) and Wth Hal lucinations 10( [y and
Psychotic Di sorder Not O herw se Specified (298.9).
Compounds of formula (1) and phar rraceut"_iHEal 'y

acceptabl e salts and sol vates t hereof S@ﬁgbe of
use in the treatnent of the follow ng dijsorders: -
15Depr essi on and nood di sorders includi ng Mjor

Depr essi ve Epi sode, Mnic Epi sode, M xed Epi sode and

Hypomani c sode; Depressive Disorders ynclhudi ng
Maj or Depr/esskve Disorder, Dysthym c D sQrd (300.4),
' (

Depr essi v der Not steméiihi se Specifi 1);
Bi pol ar Di I ncl ues+rg—Bi pol ar tI Di sqr der H
Bi poligo Il _LJ somigr (Recurrent Maj dr essi 5'

Epi sodes ponmani ¢ Epi sodes) (296.(§9),

Cycl ot hymic Disorder (301.13) 20 and Bi®ol arODi sor der

Not Ot herw se Specified (296.80); Oher Mod D sorders

i ncluding e Di sorder Due to a GeneraixXyedxmp!

Condj tion (293, 83% whi ch includes the subtypes Wth
whereip by eregrasentseasuiiable protectina\ajosp spehae Benaylaxyearaonyl.

Epi sode, Wth Manic Features and Wth M xed Feat ures),

Typic%ft&ﬁ@?ﬁﬁ“ﬁ%%%rrp@@gy Rza558f a gbrﬂ%%’rﬁi L:S\Tlgorﬁ'ﬁlﬁa (XXXXX) with

et BRI B B RE ' ST o EaE BT B i 2
suitalie Belveits sucBRscadetanitriiezzd sogp Yemperatuse.y di sor ders
i ncl udi ng Panic Attack; Panic D sorder including Panic

e g AT S O i 1 AgzoPﬂd E@Wob: XI) under

standag@@?%mﬁ@egas%aﬁdunagm%mgpgiafeﬁ?%yer & 8 tg présence of

pallaqi@p®@n2arhorcfiowed by Ryidization 30 glevated temepdrgtups sgchrps §0°C.
Phobi a) including the subtypes Animal Type, Natural

om0 NTE R B R RAELL Y LAl g oo
empl(tyfg'tg:? apitq@ﬁdegpgngjagggtdéygh %eo%g iq a solvent such as THF, followed by
reducfibs efthievaeni@e nanbbsylveoilly sonmleying 360ita)e reRgsot, sachmas BY,-THF, at
eleva@drtgﬁ,gegt&@,rgﬁgh 4ds38fu8l) , Acute Stress Disorder

(308.3), Ceneralized Anxiety D sorder (300.02),

Anxi etﬁ Di sorder Due to a General Medical Condition
Compoginds giformeg{ih sheeein RANE Pt 1gRs¢SeN 4 DX seprgesnts nitrogen, Y
repreSems 60 (Ho)), AD répeesentd smoxigyen (308, @Igpredeita §t meegresents 1 and R?

repreSErit@hEBES s ¥kiimABé BfepakediPord £bmPBGnANBfifERMUIP AP VRSrotection of

Not Ot her,w se S m?.led 300. 00) : b nce- te
the sqiBoday L "orSraie 4> B RR ool REH A Bl sRh g tne
hydrogyajisyl mpiely tep &alpine alkyRnipishar(e featimant wifh afiplaganatingagent such
as DASUKdieth$labst@)aalphimdiveteDiflonedrty deépratectionasmder standard
condifdst ance I ntoxi cation, Substance Wthdrawal,

Subst ance- I nduced Delirium Substance-I|nduced

Persi sting Denmentia, Subst e- 1 nduced Persisting

Ammestic Disorder, Substanc®-Induced Psychotic

Di sorder, Substance-1nduced Mbod Di sorder, Substance-

WO 2007/ 028654PCT/ EP2006/ 008845 | nduced Anxi ety

Di sorder, Substance-Ilnduced Sexual Dysfuncti on,

Subst ance-1 nduced Sl eep D sorder and Hal | uci nogen

I - . -1 - s
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35 Rel ated Disorders such as N coti ne Dependence
(305.1), N cotine Wthdrawal (292.0) and

wokmoneges+ Rel at ed Di sorder Not O herw se Speci PCEHP2006/008845
(292.9); Opioid-Related D sorders such as Opioid
Dependence (304.00), Opioid Abuse (305.50), Opioid
I nt oxi cation (292.89), Opioid Wthdrawal (292.0),
Opioid Intoxication Delirium Opioid-Induced Psychotic

Compdunas @form(Ri (Ai) YrreRéln paephdaests i §96stesentéN] Mirdpreeits €dn

Sexugl sfunction, i9ld-_ 40. | rder
repreSElS dpRelcpr PRI S0 s pords ROMREH RN ok Pl P ana 2
repregergs -OfH2)-pranks ereparestin @seorpaeercyith theifallowing eshemesd: at ed

D sorders such as Phenc i di ne Dependence (304.60),

Phancyclaisne Abuse (3056.90), P@veycl iLgdine.

| nPoxi Q'\q%n steyl) 89) , St ) N

07/ 0R8654PCT/EP2006/ 008845
ency©l i di nel nt oxi cat i onQel i r Pum Phencyclidine-In 0
dPsychotic D sorder, Phencyglidine-1nduced Mod

@@@Xﬂﬁl)’ Phencycl i di ne-| nd@g?ah Anxi ety Di sorder and

hencycl’i di ne- Rel at ed Di sor Not Ot herw se Specifi €Ul)

(292.9); Sedative-, Hypnotic-, ot Anxiolytic-Related

D sorders such as Sedati &WH%H c, or Anxiolytic
wheréi Pehepresents 4 80thb)roteBtnigtfoup sutly pea8otc, or

Anxi ol ytic Abuse (305.40), Sedative, Hypnotic, or

. Apxiolytic Intoxjcation (292. 89) i ve, nQti c
Typicall SER LD I tE RRCHRP i reposs & PoRERE WE 1. {3 BSbEny @
oxoetby!)ganixaroatetin the pressnceaafisegiuperipeetoxybogdydrides im a suitable solvent

such BY¥ AOdicklorgethaivexi ol ytic Wthdrawal Delirium
Sedative-, Hypnotic-, or Anxiolytic-Persisting

Denentia, Sedative-, %gnoti c-, gr Anxi ?I tic-
Step B aicaly eAHFRSA fiebriechion Eactian, dor $pmPple. WisA R represepfs Boc,
said depxotetjan reactidh mayl typiallyPsgroprige reabiingo dempousidefformula
OOXRXPNGFitCtriflustbadsiii ldyihidichidigiwe 8 Andbatd thes puEHIng the product on a

sox R en KA i oIS kG REUEE ARt oy ten
be cyglizedaia hgating at @ wifablsdemperabire, sUFPRSHOS, or
Anxi ol ytic-1nduced Sleep D sorder and Sedati ve-,

CompdPRSof formuRr (w?]?(i/nj, |txi&,0(x ?{WFZ?W?WH), (XXX), (XXX,
<W8§’Q_%§<g&?§9§§§%k§%f&§§u@gwan FEUEEXRERN R SngtfPn or may ve
prepared HyaqoOFANCce with BARWB WRYCEdUERSt ance- Rel at ed Di sorders

such as Anabolic Steroids, Nitrate Inhalants and

Com angrg gﬁo%g%e(i) a?gQRQIr ggﬂnﬁféggﬁtzcaillﬂﬁgg%érliﬂe 9@@1}%}4 oa‘ﬁ’iriﬁl?ﬁor and
are apiggoniss)of iy NKAADRICEECRRRT 4 509 K ° Rariepe foshent o

psychidigTjsorggreat hi ng- Rel at ed 20 Sl eep Di sorders (780.59),
Circadi an Rnythm Sl eep Di sorder (307.45) and Dyssomi a

Withia/g\;ﬂ\e ESEk W ﬁ%ﬁgg&g&é\%ﬂti&%%e thfhhs d@EérTH?ﬁ@’F%liﬁtﬁ&tions used herein

sorders. s i S i as ch as re o

are qgs30padn adIoumRc SndepeveiPb M absblen Bedigsrs, atn Editon,
publighiede pywathii AmeDiam RiyehiaBio7Ag8)ciatiod RMd\Ymangd/onghe International
Classifidagsmvios ®iseees,f 106 HddidA. 4CD;10p ae VArv0s dabtypéebateddisorders

ment&eﬁs@ﬁéﬁ#ﬁéa&f@%ﬁ"g'ﬁ%@@?&%@%%4@*8@%@“-WEﬁLb?% hbrackets
after e stectlisepSRn G IRu el e e rssiicaion pasiein BEVEIG gop
Di sorder Due to a Ceneral Medical Condition, in
WithiR @id &dHtérdlof HlegRBsdhit FiviehileH) eastead S pSicAbRdivbrabr snuilides -
di seases as neurol ogi cal disorders, neuropathic pain,
restless | eg syndrone, heart and | ung di seases; and
Subst ance- I nduced Sl eep Di sorder including the
subtypes I nsomi a Type, prg somi a Type, Parasomi a
Type and M xed Type; sleep éﬁea and jet-lag syndrone:
30 Eating disorders such as Anorexia Nervosa (307.1)
i ncludi ng the subtypes Restricting Type and
Bi nge- Eati ng/ Purgi ng Type; Bulim a Nervosa (307.51)
i ncludi ng the subtypes Purging Type and Nonpurgi ng

~~ " . o o — g, "
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5(313.81) and Disruptive Behaviour D sorder Not
O herwi se Specified; and Tic Disorders such as
waoereedsed s Di sorder (307.23): Personality Di SBCHEPR06/008845
i ncluding the subtypes Paranoid Personality Disorder
(301.0), Schizoid Personality D sorder (301.20),
Schi zotypal Personality D sorder (301,22), 10
SchizAphiesiacinellidiRg theositityes Reiranoid dype 6296.30), DiBorgasisked Type (295.10),

CatatBﬁi'bS I%% ib)swrdﬁrerérame&?n pe Hi2gs. gopryna Resiged dydey (295.60);
Schlzegérf Tj'n [i\gérdg ngﬁbgo%%h&{)éﬁﬁﬁ?% g@fﬁf% g@g;ﬁb ?\Eludlng the

subtypesp &iprien Tree gaﬁalpqaq@swesgy%r ?Igglpngl Dlsorder (29 1) including the
subty@s ﬁsﬂom%nﬁbmmé sGrandiRse stypel iJeglols S'I'QVpdePe(sféOlltom Tapel Somatic

TypeQ%\ﬁ Ey ahl Slgﬁﬁfercnfl@@t TR eB%fS @’sﬁﬂﬁﬁbf bRerde? 0@9@)&) Shared
Gn

MR ot S 3 £t Bhardi k8. b DReh S Ekar “Loncition
includingni the phutiiypes. Wit oPeliisians gande MVithi dialissisptions: oBHestance-Induced

Psychistcdisaruet iackitimgrtie sabtapet ity Cenisichsc@osistl) ans With Hallucinations
(293. g?yggﬁ(’i %3? gﬂjk ‘F@é}%cytéﬁﬁ?m&é@f%ﬁ 2?83 nAI zhei mer' s

ease: exual unctions I nc g Sexual

Desire Dlsorders such as Hypoactive Sexual Desire
Commiunds oé forgnBE(1)7and phaithasewtically Ageeptabimsaiissandiggivates thereof may
also He38FAisé9 theStredtmenBdfans Allodingigirdsrssuch as Femal e

Sexual Arousal Disorder (302.72) and Male Erectile

Di sorder (302.72) asm ¢ di sorders such as Fe
Depressipgs Ane rnp%rdmdqrgdgdvém Maioe [esrisssie Eﬂsgs?d@mc Episode,
Mixed Bp@odel andhtypBmanit Epigode;] @eptmwe@@c&@@ﬂ@ludm@k/er Depressive

Dlsorﬂé'rI DyaingRiciBlsofdés r@3@t§5 B?és@Nf@' [ﬁsc{ra&QNaﬁd)tf%ﬁmaé Gpecified (311);

Blpolg gjé%#r?%gs{w%@%%o ipol a?g ISPI S S,f %E)%Léron E%Lor tfﬁé@u?r%nt Major
Deprewive, Gyisodsss Wi Y RPTDS s13ades) (26cki| CHSIpByIGBISorder (301.13)
and B?ﬁdlaplﬁllédrder(ISGtZOﬂ')e,nNiSe)ﬁpECIfNHS(QQGBQm QtBIGQMiﬁ))i DlSevdeaﬁ including

MoodBRbRIEr b%@ztosfbengfa@%\dﬁ:%i C%ng‘ ﬁ‘érﬁ %é@BS (varQ&’n Mlcludes the subtypes

win SRR ERS el Jfftn 3@%@89%3% By G tiayth iy Eeatures and
With idixere Feplyeen)i Sybsipaes-thsuced, Maad Biserder A0Elwhng ffie subtypes With
Depréssiv@cFeatiied entithtiariit SF@atﬂmésdamd it Rlixed Reatwes)shd Mood Disorder
; ; . Disorder Not O herw se Specified

de@%%%pecﬁﬁq (§§8<t e various fornms and sub- foPrrB of

the di sorders nmenti oned herein are contenpl ated as
Anxietyadisotsiers InslugingsBanic iAttaelit Panic Di®rdaiuacludiag iRapinPisgrder without
Agord@dh®Bial [300.0'8S aAd CPame UDRoafer f @itiruAgoraphobtd (300.21); Agoraphobia;
Agoraﬁgﬂbm%dt%&% &5t ﬂwoﬁdé%éo E%}g%ﬁg&ﬂc fi’ﬂBbl 0@59 Zormerly

Simplgy Photia) ppUgnge pentiapes; Apmabiype i A

InjectmornopAyeei Situatdnae Type andi Other uTmplaérSmlaivPU@sa dSocial Anxiety
Disor8&t 300.28§, dbRativeTHPUISIPDIBRicR (3¢0.8)) FeRfiRiun®fis Stress Disorder

(309. gﬂg]A%P%t s{ré&gD s%r@erggﬁé nGQr?ﬁﬁgll{f eAr%%t %}sgrfdfeﬁ %dd’ (?2) Anxiety

Disorgfa Dic 01t (Pl dladichrtendiian (¢ %ﬁeﬁ‘é)ofSubsmce Induced  Anxiety
Disor@€) 75 &x2:8 6tutPENXER2 00800188 340 21 ) a aljuséments fhsardenshavith  Anxiety
(309. QﬂVé?ﬁtAer‘btﬁD@Grdiﬁth@héﬁﬁse%pé:lf%@f(@@@md) of fornula

or a pharmaceutically acceptable salt thereof in

manuf acture of a medi cament for use in the
SUbSiaf‘é%r(‘Hﬁﬁt’ disoxiers ZBPHTiRa:i fubsfance; Wénpiséffjef'ﬁr%ﬁ@r as Substance
Depepdended ubatamee hoehvio ama Hubstaince rAtpusep [Bubatanse-iriduche Disorders

such 0\Rpdiahes dl‘ﬁfo%cah@n MBuBRhAcd rWlthﬁ'bWQl hewiBRshceRdEded Delirium,

Subs%Hg) gﬁ’i"ﬁ?? E’gﬁ izmé [f %}gaat guBQSn%S n]dSéeJ P&sustl%Anpestlc Disorder,
Substapperichiced )PayEnelic RISOTHRT e SUPBIANS IngGa tVice Disgrger. Substance-

t hereof. I n another aspect, éhe i nvention provides the
use of a conpound of fornul% (1) or a pharmaceutically
acceptable salt thereof in the manufacture of a

medi canment for use in the treatnment of the above

di sorders. 15Wen used in therapy, the conpounds of
fornula (1) are usually fornulated |n a standard

. e . .
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(1) or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier. The present
w0 poverzdesn further provides a pharmaceutical  PCT/EP2006/008845
conposi tion which 25conprises the conpound of fornula
(1) or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier. The conpounds
Induceti AhdefynDesordesn Subgtapee-lrstuded nSexarbiDysfunstiomi Substarce-Induced

sleed PidoRtirnshc?ABMicindd@nt PE8Isting PRIQIPAOH TASHHEBOLFISshbacks); Alcohol-
el i o LD ey gt e 0000, s
Intoxigatianc (F913; 403 HlceBol(\Witbgrawal b?e9r?’zfi1r)ob|°ﬁ89'ngﬁﬁ%‘éqaﬁia'érP,e"fiumv Alcohol
Withdpawaly Oelitlim,e Atauthot-nidbeed) Freesistihg JDenzanttihiAl¢ahui-nesiced Persisting
A2 i) SESRNLERS TEJoE SRBH DS EABaS D
oG8, £ Db iy R PiPEd seih BIRGED! Bcppgrnaucec
Sleep nRisbrdesr @nds Aeches-Related nPisosdaiefiati 1I0themwjsast Sgagsified  (291.9);
Amplstémigal a@r anmphetadmEneke)ReaeddsDiebrdehe  sostentasonAmplietamine
Depegger‘rbr%:@oﬁﬂogZ/Kﬁ%téﬁ%@%aﬂb(fiéé @gégﬁ?grﬁ@f@% et IRtdxic@@bn (292.89),
AmPREABE  JLTErWHle (J4Ant NORMRSISe I0IGBRA4aD CIRYEHRa AgRNetamine
Induoed tRsythasict Risbroar, gnehesaminetloduged doast Disoedes Amphetgmine-Induced
Anxicty DRSS, AhphBtafhirsd-mauté® Sefial BysRAtHS yehhetAraine afidliced Sleep
Disorly ot AR AERDT R RHer fol Qe Soecifg (202) Cafeine
Related,/ Riserdsrs ntphpas usatieing binsatian i GO h Ctal%éi"e"“duced Anxiety
Disorflen, |Gaffeing-ladeceds Skeep tRDiearden ang IGaffeine-Relaiedt Risorder Not Otherwise
Specie8 QLIBYH S CannaBR¥R&LMHI DiSordeRfsiidh) adTWdnABkiE ES&RMdEnce (304.30),
Cannbff AIBUPS 208 ool THBOLHA B B 3ol pogton Dolrom
Canngbigdpdyred fFeysbeticiRisordes arnabis-feend Apxiglydiserger apd Cannabis-
Related ddisorder INep| Gibervese Spleeifiagpy(2920); eQacgiieeRalatadb Disvgders such as
Cocaln@" BEbéHdeABe QB041p6P Id taindeABusey PdoBDS! CoBaiRddntakiegid€292.89),
Cocaf, HiFRa o4 RGP Wb PR Fobhob Houcea poyonoc
Disorgey, | Ggaing-lagesads Mogd 10ipeiden Veosinsolnghced AndietRisosdl. Cocaine-
InducegdBegusil Dg$fahctionavCoeHine-)ndib&A Sleer pDisbrdent agd nCedeine-Related
Disor?%r: l\gd)gg@ﬂ:\égwégf‘gggﬁéa e(5292.'r9; ﬁﬁ;ﬁ@tifﬁﬁ?ﬁ@l&té@g@iééﬁ&s such as
HalluipqgR,  PEPEde o A0 AT MERBREY . PRLSE odpdinl Sfallucinogen
Intoxication (2P@r89).oraliuginogen (Ressisting Beresptinnt Piserdart(Rlashlacks) (292.89),
HalluéifbdenM nigtcx@ands t Delldum prigaiecippyéi-indocéddr Repdhoded Disorder,
Hallu{;;{ﬁo | S—In?g&é'ﬂo ?g&&gvﬁ&irg%% %;legﬂ?g’@ﬁgh&g&%t oé‘nxi?(tg l%iseorder and
S B A Do s e A o B2 el Related
Disordsranplich sl thhelaohddependendd Y3946 Inhalanty Abuse (305.90), Inhalant
Intoxid&idn(2Re8oR NAhAIgSt ThRxicaleDeRridref IBNaIEhipduddiePersisting Dementia,
|nha|&ﬁHP&{i%93P§f¢BH§ didbréat '|Rﬁ§|£ﬁ§6§lﬁe85ﬁgoa rbi&&%’@%, N@AhbBRt-Induced
"W th e f oW Nng_agents to reat orf preven o
Anxiedy Disrdes aafdpraientsReirediisorder NotGisadse Gpealisfhgpe2 o) Nicotine-
Related Misoegen sucb eseYicateddeperdeace (3% anticptineaY\bihdrgwail i(392.0) and
Nicoti‘ﬂngé?ﬁtBﬁ Qﬁé@a.@rpmateoh%me;é ispecified (M@E;b@id@k@i%isorders such
Z . 1. ng Il
as opRY Tedifnedd Plat " Biyoid AR Yagbisol. ORI by 202.89)
Opioid ¢ WKW #hala <%f§?d0)ph9rﬁ>¢%r texigation , Pelisym o Ppigidsiadyced \fjsychotic
Disord¢r eDpisiedatuces Mawdo DiscsddrorOmoidsipduzedhBexwdl Dysfuradtien, Opioid-
InducBBdsieBp AhissHbF aA8! GpiokPRelated Disorder Not Otherwise Specified (292.9);
Phencyclidine (or Phencyclidine-Like)-Related Disorders such as Phencyclidine
Dependence (304.60), Phencyclidine Abuse (305.90), Phencyclidine Intoxication (292.89),

-30 -




10

15

20

25

30

35

40

The conpounds of the invention may be used in
conbination with the followi ng agents to treat
wW@eorexest i) appetite stinmulants for exanpl e PCT/EP2006/008845
cyproheptidine; ii) antidepressants; iii)
anti psychotics; iv) zinc; and v) prenenstral agents
for exanpl e pyridoxi ne and progesterones. The
Phencyutigioend éntoficdtioe | Dedriainpon Rrepcpaidineddduaede oMslyeraticon Disorder,

Phen) 'énBinEahﬁdJééldl %dtw L Wehéﬁﬁéin@?n&k@&?ﬂ\hxi@}ﬂ itmis@faer and
1) _.gnti r ant.s; . i 0i dal € ' : .
Phent{qREAT8EE 1583 ol Dy AR 0o 81! SERANS! Fyonote., o
AnxiqdictRelated oRisofdare psush agt 2gdatives sHyrhotiex ghpfiexiolytic Dependence
(304.1 Ot Sedatee, Wypmotie] o ahnkiblgtr sAbusk) (30540), adetiative,) Hypnotic, or
Anxi E”ﬁﬁ%&éﬁilona Pled). HaBamRITPAWHSCObr tASidIRKE WitRIfaWAY (292.0),

e ed 1.n conbin .|ﬂnV\4t.te.f.oII w,ng agents.to o
Sedaliye, JIVRAPlcy 60 ARKIOBF| iR CPor e HEPRE: TPRYIOLC. o Anxiolytc
Withdrawald@eglirkiss arftedative-i Hyansticol 9t AaxjolytigiBersistingtDefnentia, Sedative-,
Hypnbfid-, 6X ARBIbEticreRdrgisPhe Ainfheisic Digtpdee| Setatvef, ayprotit, @R Anxiolytic-
oo BARRIE Do RSO MR LMok R oG psrcer
Sedagye-prl—éxpélﬁgc-Alﬂq _n?d))I '?-iﬁqﬂypg th %tyV\fe{%g gegegatlve-, r-|ypnotic-, or
AnxiaigicHydydednSedtaé Dyaiyphtiora rBedativerr iybaoticoner Anxiolytic-Induced Sleep
DisorBEBhd Bdatded Hiyphoti®Nob AhkiblyBE Reldtéd DR6ATERINbt Otherwise Specified
(292 0 MABRRRECR AR 1TidarShon a5, Relvsubstancs fensndence (304.80)
and QINGFENTHRONT) SuBRANce-Refalerh Disordsrs e asrAnabelic ftergids. Nitrate
Inhalants and iNitejus @xide:depr essants, nodafinil, and

chol i nesterase inhibitors (such as gal antam ne and

d il The . .of  t ' ' .
o L LS PR i 5 T YT B i
Insorpyeia JAGAR VPrimany rtdpessomnia {307-Ad)y Naselersy (347), Breathing-Related
Sleepa Disottizps ¢2&R5A)s Circadian Rhythns Sideipl Diserder (307c45)\gnd Dyssomnia Not
Othefiisd @p’éﬁ:i’fi@é-(_36’f‘.@7)§oﬁmﬁé’rgd§|ﬁé’6 didfddrBVaRh 88 PH¥sdifnias such as

Nightrie dSorger JliC et slked E%rieab%'&igi%vf“u@f‘%ﬁ?ﬁgetp‘ava'king Disorder
(307.pRoanth Harasonuyian ot Dthemwiss Beedfied 6107AGnpleerVidisarsiees Related to
Anotiardvienthidbiafder ;suth addpasrnnia Rgatedsd Aribtipaniiaetal Disorder (307.42)
and Irtlgﬁ'? Lih RIS Q{n%tﬁae‘?rl\ltlj&?iélnﬁiggrdépmm')E BRePMSisorder Due to a

b ropri , l.II).a : adr enocept.or ant agoni,sts.for .

Genegal ! yroa i HALUCLI4) S oG LATRar Fo P Ph Ayph diseases

as nenrefqgical igardensadieuropaghic epains restless legosindrameubpargsand lung

diseab@§t At SilsIgceviniucey 8leepi DisbridanieRiding thii subtypes thedmnia Type,
f ; | ; ; .

oA a8 i 598 SR bR Lk spi o jetizg yncrome:

reboxetine and vii) 5-HT1A agonists, for exanple
Eating Idisosdese sucteas Anorehia Nempsau(3d2. 1o inciuding thesbtyoas Regtricting Type

and BIB§SLEating/P Ui Ty BMibiia NBR/osaTB0REENThEIu8IRgthé iseBtyp&d Purging

Tope TSR oG OBLLG0 e BER g D438 SAREE ing Dsorer
and EglipgiRisorderdiotLatherisegpestifiieddsP7 99 chot i ¢ drugs i ncl ude

Typi cal Antipsychotics (for exanpl e chl orpronazi ne,
AutistNISPEEAGE | DRord8R$ AhéId&iRG NRutistit UDRBRRE | (269.00), Asperger's Disorder

(290 B, CRERE? poradh) G S0 CARBSA BIedt3RE Tbtes  ogggor ana
PervasivppisaidenNpt Qthrewse iSpecified (2998 Icliding-Mypigal Aism).

ol anzapi ne, risperidone, quetiapine, aripirazole,
AttenBibRDRAEIIRNSraQRiItR M BisoRidrdeinciutiHg deRé eSs@lpdd! UQStention-Deficit

I ncl yde..serotanin.r ke, .1, bj S . .
Hyparheuyty Disarier BBBireS g gt DAl BRIER Bfocractiviy Disorder
Predeyaingptly i najtentivgal T¥rer ot nofrBentionelicd Bupgragtivity Disorder

i nhi bitors (such as venlaf§§ﬁqe, dul oxeti ne and

m | naci pran); Noradrenal i ne”reuptake 30i nhibitors

(such as reboxetine); tricyclic antidepressants (such

as amtriptyline, clom pramne, impran ne,

maprotiline, nortriptyline and trim pram ne);

nonoam ne oxi dase inhibitors (such as isocarboxazi de,
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formula (1) or a pharmaceutically acceptable
derivative thereof together with a further therapeutic
w@gmn2ses4 agents. WO 20071028654PCT/ EP2006/ 008BHEP2DDE008845
conbi nations referred to above nay conveniently be
presented for use in the formof a pharmaceuti cal
formul ati on and thus pharmaceutical fornulations
Hypet=ufipé-irapuige aTypeniiB 01 prands AttehiioreDefidito Vidypavaetiviter Disorder Not

otheMfidd speBfidd g@ﬂe@‘) 'l-%la#k)’ne%@%@&r@@# EDth@ fl\PéeBeﬁ‘éwéJr Disorders such

I ent
as C‘?’Iﬁ‘&"ﬁ? Hﬂ?%’%"ug’lc “86\% gy %h@ﬁo%do e& %%@ %golescent-
Onsesdhipei 611@r8 @nd Mlspgel&%r@n%ﬂu (?18:89%i Qap@%\m&fgﬁanh Disorder
(313.8 epafid DesroptiveoBbhavislir (issrdec ®lot idthérwise Speeifiedyrend VibeDisorders

such 3558 g}%fg%g&dgp{iwlg)(l) or a pharmaceutically

accep erivative thereof is 10used in conbination
with a second therapeutic agent active against the
Persarality Gisoedere ichidingt e dubtypes RBarehoido Mesondlittaisorder (301.0),

Scmz@id‘fr@érsérﬁém t higbrdeh e (B0t ®) C coupiofgal SPeh%edalw ODRorder (301,22),
Antls&ﬁ é}é&?athﬁl Iﬁggr%%{ Y\Q(h F?bgo’:o%"ﬁmel Iyer b%tsaﬁ% %01 @Sﬁlstnonlc

Persqpity; (URATBRoH30MADb h NS, e%%ﬁ‘"@t‘jtybyp iSeTApY (@PL81). Avoidant
Persdrtaityi tadrrgerat(3ahB2enDepemdeet aPersenaiityl Risnuieph(ddil®), Obsessive-

CompUI§9s PERonkifty Bd6RddrY(364 aphed PERNEIRDIsdP@éraldtantibrise Specified
301% ctal adm nistration and, as such, may be in the form

tabl ets, capsul es, oral Ii qui d preparations,
powder s, granules, Iozenges, reconstitutabl e pomders,
Enhahograertaddlcegrition intludingltiee frebtaiand nbcagnitondmeaismentsn other diseases

such. Sé’sog‘eﬁllzsﬂ'ﬁrbﬁé b%o?éﬂ )dls%FHErn'd%PFé%Ql'oﬁ Q)‘i’r‘gsl‘oEé)kh%ﬂﬁ: %i'is%rders and
e A T T e e

contain conventional excipients, such as binding
Sexualg®sfunctibnd Inelugingt Sdduat Desige DigordetaBuch asliHypobetiye B8uxaal Desire

Disorg8d 3% A E:%F dl@e)ﬁfa‘i tAv@ﬂmﬁB&BﬁierY@ﬁZ FoPlsgkal 'éﬁyuslé?dlsorders such
as F%ﬁ? %ﬁé rssal Brebtier 4a02 29 Sele e e E}sgbiﬁfwz 02,7 orgasmic

disorgiery sbieh ias fiemeale Girgagrhic Digerdex (3021 ). Mgleeigasaric Bisoyder (302.74)
and Br%ﬁﬁfhﬂéllgﬁculétﬁﬂnUBOQ%) ,%mbspﬁlﬂsdlscﬁaéwﬂichoas Elybpareania (302.76)
and Yagiht qunsr{u?{ @ f xﬁhPfD;?’sﬂ?r{c‘ﬁo r etchy |se ecified (302.70);

Su
para%@@aréu%eas st d o7 gLaFafe%% 4%@ 50 Figorism (302.89),
Pedopbitiz §302.8h aBexuid i Masashissu ¢B0283)s (Bgyeald Saglsag €¥1%84), Transvestic

Fetis/Gi5tl @oiv_sa)nvo?e]_e@hs (30308 Naritf ParphilMENbIC DBseridi Spedifd (302.9);
gendéﬁ‘aéh’tﬂf d%‘c‘lh{é 8&H z?é Ge%&rsl%[e?{tﬁ% 'DY&??erqu?hlIHIend(%% Eafgpd Gender

Identijy Rnwr@qrrnat/mesofen@. o BAVS (D25 Pt Sexal dDipprdgn el Othenvise

Specified (362.¢)g a conpound of the invention or
phar rmceutl cally acceptable salt thereof and a sterile

o BB B S ST o ARR5RAPR ARl e Bt
as pag; of 4ot RegeNtinYaMEOR-ehi cl e. I n preparing sol utions, the
conpound can be dissolved for injection and filter

Thussﬁ@rnvém%ﬁda@%r%@eé bléoh{b@uh@bpfoﬁnﬁuul(b%bheph\éhﬁécéamcany

acoe 3R Safl RSl ERUET o e BRr R DRt B b RRYTer] o rcBhyiaxi

of themghave Psyehotigidisoriarsdn Pﬁrt'lCH@r geMqpheeniao enhance t he
stability, the conposition can be frozen after

The if\&ntibh ¢ m}w BF&.&Q% Mebd ety é’c‘ﬂz@bhr’éﬁWﬁ&\ E&HiBfises

acminSiethgl s BPFyh el LRl Al aieF et &P A cpmphidnd of formuta () or
a phagmapeiicdlly acceptaplerrpiidhengot he vehicl e i nstead of being
di ssol ved, and sterilisatiog,cannot be acconplished by
filtration. WD 2007/028654 / EP2006/ 008845



10

15

20

25

30

35

40

The conpound can be sterilised by exposure to ethyl ene

oxi de before suspension in a sterile vehicle.
w@enoantsageousl y, a surfactant or wetting agentPCEEP2006/008845

included in the conposition to facilitate uniform

di stribution of the conmpound. 5Conpositions suitable

for transdermal adm nistration include ointnents, gels

and patches. The conposition nay contain fromO0.1%to

In an&ﬁ%’p S’ébe\é‘? ihinveioRf 6 R8eythbrueBot 8 compdifa biformiuialt) or af

pharr%oﬁuﬁi%l y agﬂgaéglef%‘t ’traeq&gﬁﬁgtetnﬁa%\‘a&ngeun oé 9188 88Inen} fﬁr use in the

treatrpert f gehtizorbrenidie af or enenti oned disorders will vary in
the usual way 10with the seriousness of the disorders,

The |N?—ﬁ1t|3‘ﬁ kHMer Bfovidas aSrHEf‘h%EI ©Ff treé‘t%n@op&bpﬁylgiré 8f thkabb0é atsorders

in maTEs sl RS s i RS RS ad A iste ety e SSTerEFY | OF
therapeiiticalijoeftactive gmeuntefa ermraund @f fasmela (Wt aoptaemaceidigally

accefftale @sRHYréoft wo or three a day. Such therapy nay
extend for a nunber of weeks or nonths. 15Experi nental

The follow n scriptions and anples ilJustrate the
in angifeashect e DY STDMAIIE BF R P commoreh ot Brbiaf or 3
pharmagputically aResptablasalt mem)f is trecmaaufaetuee ofecmedisdment for use in the
treatnYértioRthd dhve Wisordgisat 300, 20400 or 500 MHz, on Bruker
|nstrurrent at 300 WMHz, chemi cal shifts are reported in
using the residual solvent |ine as inter
Whe%‘t‘%ﬁﬁ’darﬂtﬁra@bl e E9rRBO YIS 10k franuly @ %I@é'ﬁ@ﬂlé’d‘o%u'%ted in a standard
pharrsaceglied! ,coohposibor | Sich dompositiphetan bg popparedagsingrstandard
procedtdsi pl et; b, broad. The NMR spectra were recorded at
tenperature rangi ng from25 to 90C, when nore than one
conformer was detected the chem cal shifts for the
Thusihe Pregsohidyentionfarther nreyides 2 Aharmassutisab eerpROYitias) for use
in thezbestmentt ai Kiemnalooveadigbrdérstwhiqh eonoprisas theot@mpdase of formula

() or §FbﬁSFrﬁ:§HH‘t‘ﬁ|Sélly(a|¥l:§;5tQHB%%ltWﬂ@re&‘ran@rh Sﬁhaﬁ&r‘agﬁtg}kg (D )1100

'Yalﬁ {)ect ronmeter, operating in E

accen'dmf 78t"°n node or on a Agilent LC I\/ISD 1100 Mass
Spectroneter, operating in ES (+) and ES (-)

The present kiveationfadrerqurovitiesla whhfmadeutical osinpositart wAgh! ent

Comptllg‘ép hé% uLd-gf ula'{‘%or *é)ph%ﬂﬁaé/e?}tlﬁgl@eé'&%tgﬁg At a

COSI nobi | e phase:
thefeac%v RBarmpcsicaly PRSSPHP GOS0 1 hi .t hon {1 om 100%

[vvater +0. 1% HCO2H] to 5% [ wat er +0. 1%HC02H] and 95%
The dofAg3GAUY of tAe Invghtion ifnia9 dkluget Niesmbingtism WiththetfolWng agents to

treat gr eﬁ%\r/bnm-é f}&(otlcﬁ B elrg' rffﬁk%%oltr% I}{Edr g%feé(}?ﬁ?% r%jrde
COSI

effects,Jgh PYampIR 2BIchoT RGBSy ASRE T OP R 'pfrrde%pmcrrc dingeand

trihexypleanidyd)0 e tiistarmines (s wdresNtBhartydsnfing)tand dePaoBisrilessuch as

aman@dtihe) ity dktiddphdshants; ib) dxiblytickNand V) degiive BAIRSRers for example

choun%%{é%éé |RR?|t<f)rg ésmfchrgsnt'acr-l- e4%gne~ﬁ' lﬁ%st%rg qﬂd{iahn'tétnﬁ@?

4K

cI uster 'S reported QOtlcaI rotations were determ ned
The camp20@iswoftthe invéatwomBy B8 aBed imstaraipation(vithlantdepreseants to treat
or prét@htd@brasslorind Moad GR8rdeM. unl ess ot her wi se st at ed.

Fllash 'silica gel chromatography was carried out over

silica gel 230- 400 nesh supplied by Merc
The cogPrEPdgief thesVRATIRD BAY §esiset/i ombinaliea VBE!‘ the following agents to
treat @ @reyent bl aiseasetgemood stabdisersy i)-quéip&ythotitsy bad éi)
antrde':dreés%ﬁts‘locart ri dges. WD 20071028654PCT/ EP2006/ 008845

C (walk -up) refers to HPLC anal ysis perforned on a

Luna C18 (nobil e phase: from 100% [ water +0.05%FA] to

5% [wat er +0. 05%FA] and 95% [ CH3CN +TFA 0.05% in 8

mn; T=40C, flux= 1 mM/mn),,5 UPLC refers to UPLC

anal ysis perforned on a UPL%?’V\aters Acquity System

UPLC/ M5 refers to UPLC anal ysis perforned on a UPLC

Waters Acquity System coupled with an Ms-Detector

Waters ZQ (single quad.), ns range 100-1000. UPLC

rrobl I e phase data Gradr ent before sanpl e organr ser. A

- ~ ANs € R A 7R I ~N NTr~ns



10

15

20

25

30

35

40

Time(mn) Flowrate (nb/mn) %A 98 curve 1. Initial
1.000 97.0 3.0 init 2. 0.10 1.000 94.0 6.0 6 3. 0.60
WA 20002804 0 70.0 6 4. 1.10 1.000 1.0 99.0 6  PCT/EP2006/008845

The compounds of the invention may be used in combination with the following agents to
treat or prevent anxiety disorders: i) anxiolytics; and ii) antidepressants.

The compounds of the invention may be used in combination with the following agents to
improve nicotine withdrawal and reduce nicotine craving: i) nicotine replacement therapy for
example a sublingual formulation of nicotine beta-cyclodextrin and nicotine patches; and ii)
bupropion.

The compounds of the invention may be used in combination with the following agents to
improve alcohol withdrawal and reduce alcohol craving: i) NMDA receptor antagonists for
example acamprosate; ii) GABA receptor agonists for example tetrabamate; and iii) Opioid
receptor antagonists for example naltrexone.

The compounds of the invention may be used in combination with the following agents to
improve opiate withdrawal and reduce opiate craving: i) opioid mu receptor agonist/opioid
kappa receptor antagonist for example buprenorphine; ii) opioid receptor antagonists for
example naltrexone; and iii) vasodilatory antihypertensives for example lofexidine.

The compounds of the invention may be used in combination with the following agents to
treat or prevent sleeping disorders: i) benzodiazepines for example temazepam,
lormetazepam, estazolam and triazolam; ii) non-benzodiazepine hypnotics for example
zolpidem, zopiclone, zaleplon and indiplon; iii) barbiturates for example aprobarbital,
butabarbital, pentobarbital, secobarbita and phenobarbital; iv) antidepressants; v) other
sedative-hypnotics for example chloral hydrate and chlormethiazole.

The compounds of the invention may be used in combination with the following agents to
treat anorexia: i) appetite stimulants for example cyproheptidine; ii) antidepressants; iii)
antipsychotics; iv) zinc; and v) premenstral agents for example pyridoxine and
progesterones.

The compounds of the invention may be used in combination with the following agents to
treat or prevent bulimia: i) antidepressants; ii) opioid receptor antagonists; iii) antiemetics
for example ondansetron; iv) testosterone receptor antagonists for example flutamide; v)
mood stabilisers; vi) zinc; and vii) premenstral agents.

The compounds of the invention may be used in combination with the following agents to
treat or prevent autism: i) antipsychotics; ii) antidepressants; iii) anxiolytics; and iv)
stimulants for example methylphenidate, amphetamine formulations and pemoline.

The compounds of the invention may be used in combination with the following agents to
treat or prevent ADHD: i) stimulants for example methylphenidate, amphetamine
formulations and pemoline; and ii) non-stimulants for example norepinephrine reuptake
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5. 1.45 1.000 97.0 3.0 11 G adient after sanple
organi ser (adjusted to give sane retention tines as
W0 hw3@28s8hi eved prior to installation of the sRGRER2006/008845
organiser) Tinme(mn) Flow Rate %A %8 Curve 1. Initi al
1.000 97.0 3.0 Initial 2. 0.05 1.000 94.0 6.0 6 3.
0.57 1.000 30.0 70.0
inhibitors (such as atomoxetine), alpha 2 adrenoceptor agonists (such as clonidine),

antidepressants, modafinil, and cholinesterase inhibitors (such as galantamine and
donezepil).

The compounds of the invention may be used in combination with the following agents to
treat personality disorders: i) antipsychotics; i) antidepressants; iii) mood stabilisers; and iv)
anxiolytics.

The compounds of the invention may be used in combination with the following agents to
treat or prevent male sexual dysfunction: i) phosphodiesterase V inhibitors, for example
vardenafil and sildenafil; ii) dopamine agonists/dopamine transport inhibitors for example
apomorphine and buproprion; iii) alpha adrenoceptor antagonists for example
phentolamine; iv) prostaglandin agonists for example alprostadil; v) testosterone agonists
such as testosterone; vi) serotonin transport inhibitors for example serotonin reuptake
inhibitors; v) noradrenaline transport inhibitors for example reboxetine and vii) 5-HT1A
agonists, for example flibanserine.

The compounds of the invention may be used in combination with the same agents
specified for male sexual dysfunction to treat or prevent female sexual dysfunction, and in
addition an estrogen agonist such as estradiol.

Antipsychotic drugs include Typical Antipsychotics (for example chlorpromazine,
thioridazine, mesoridazine, fluphenazine, perphenazine, prochlorperazine, trifluoperazine,
thiothixine, haloperidol, molindone and loxapine); and Atypical Antipsychotics (for example
clozapine, olanzapine, risperidone, quetiapine, aripirazole, ziprasidone and amisulpride).

Antidepressant drugs include serotonin reuptake inhibitors (such as citalopram,
escitalopram, fluoxetine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake
inhibitors (such as venlafaxine, duloxetine and milnacipran); Noradrenaline reuptake
inhibitors (such as reboxetine); tricyclic antidepressants (such as amitriptyline,
clomipramine, imipramine, maprotiline, nortriptyline and trimipramine); monoamine oxidase
inhibitors (such as isocarboxazide, moclobemide, phenelzine and tranylcypromine); and
others (such as bupropion, mianserin, mirtazapine, nefazodone and trazodone).

Mood stabiliser drugs include lithium, sodium valproate/valproic acid/divalproex,
carbamazepine, lamotrigine, gabapentin, topiramate and tiagabine.

Anxiolytics include benzodiazepines such as alprazolam and lorazepam.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (I) or a pharmaceutically acceptable derivative thereof together with a further
therapeutic agent or agents.
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6 4. 1.06 1.000 1.0 99.0 6 5. 1.45 1.000 97.0 3.0 11
curve 6 = |inear gradient curve 11 = change at the end
W@vaLsess Acquity 2996 PDA Start Wavel engt h (PCH/RRDIGQS845

End Wavel ength (nn) 350. 00 Resolution (nm 2.4
40Sanpl i ng Rate (spectra/s)20.000 Filter ResponseO
Exposure Tinme(ns) Autonmatic WO

2007/ 028654PCT/ EP2006/ 008845 | nt er pol ate 656Yes

The {éﬁ%i'rimzﬁi‘oh'é Qé?el?é@ﬂ) ABOVR rhay Méni@ﬂtlyﬁré presehteli g6rsuseln tHY form of a
ayer. o) oar a . 3

pharadhiigg Jomupaes SRt PusupsdiPallomniBysE ot

combidie agglgtined aknye tagether Withia phaimacsytiGally ae¢entable cpwigr o

excipient comprise a further aspect of the invention. The individual components of such

combinations may be administered either sequentially or simultaneously in separate or

combined pharmaceutical formulations.

When a compound of formula () or a pharmaceutically acceptable derivative thereof is
used in combination with a second therapeutic agent active against the same disease state
the dose of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or
infusible solutions or suspensions or suppositories. Orally administrable compositions are
generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may contain
conventional excipients, such as binding agents, fillers, tabletting lubricants, disintegrants
and acceptable wetting agents. The tablets may be coated according to methods well
known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of
the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended or
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents
are dissolved in the vehicle. To enhance the stability, the composition can be frozen after
filling into the vial and the water removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that the compound is suspended in the
vehicle instead of being dissolved, and sterilisation cannot be accomplished by filtration.
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devi ces: phase separation cartridge with pol ypropyl ene
frit by Wiatman or Al ltech. SCX neans: SCX-cartridges
w@ bwadesest 0. 75nmol 1g) by Varian. Sol uti ons wer BCOEP®A6/008845
over anhydrous sodi um sul phate. 10 The fol |l ow ng
abbreviations are used in the text: AcCEt = ethyl
acetate, CH = cycl ohexane, DCM = net hyl ene chl ori de,
The donipioéndichh deistoiisexphy exposlentorathyl@idroxide before suspension in a

steril€lVEmEIBY lnbios dllﬁly ElséHactafi StuBinideait is iRéIQdtdin the
trre yI am ne, THF =

comeRRRBnTR Al WO RLAAE o e clhndidy| am ne, T

acetonitrile, std = 15saturated. * indicates a
Comdsitions gaitdble fop trahs degrchab ad mimistratiom insiuee eddimeniss ely and @atches.
either Ror S stereochemstry. Di ast ereoi sonmer 1 or

Di ast er eoi sone ne ppound. ventl o
The CORE9BITAT SIS DRa Librto SOVEBL M Wgﬁ@ pigtErebl i 1 Bb% by
weighthefdbe aplivel materialodenanging erotheaneth ofs,acbme@trémrr el hgadose of the
compd0hd dedEinthe edatnigh bt iherssremedtionsyadi$drasmewil vamam theusual way

with tﬁg g@r‘?&ﬂ:ﬂeg ofttng d‘sBché?é ' @v@&qh@g tsﬁﬁé@p' H%tﬁé}%'irﬁgr factors.

Howe\Mgg aﬁa geg'@rglgm e?ﬂ" gglg ggﬁ??)magﬁ)ef 05C to 00 unrwg tmorrcl, suitably
1.0 to12GBmE - Bicsguahi unitulos esratalyyle)gsiminig teyed\herecthihn ooce a day f flou

examPledwd-drefira¥ ladignBdeh Brerapy may extend for a number of weeks or months.
pyri di nylicycl opropanecarboxani de (D1)

301[ 3, 5-Bis(trifluoronethyl)phenyl]cycl opropanecar boxy
Experimgntgli d (400 my, 1.34 mol) was di ssol ved in
The fdliowtvhgp Peseartptiameari® Erdmples dakiratedhe prepdmti0 of dompourkisGs the
inventid®! ) was added, followed by dinethylformam de (5 pi
cat.). The solution was stirred for 3 hrs. The

sol ution _was concentrated under vacuum The crude was
ProtogMaghetlie Repenanse (BIMR) spectra were recorded on Varian instruments at 300,

400 ob-500IMH D) oA-Brdkdrlinstruoientat 330 PiMznyHemidalspifisdire aepanted in ppm (3)
usingtR8Fediflial é%@ént'm@:ag rm@ﬁaﬁéigﬁ@ardf%ﬂttﬁi@%n@yns are designed as s,
sna eH LN R Y Bt TswUZgg‘thb B8 3he MR spestea were
recorded alt tEowelRigekangieal fram 2609 @05G awhgrymere thae osg(canfosner was
detect&tha delemhidabsiefidfor tracebst abundastione isréportedat Masd sgkctra (MS)

were fﬁ‘i@ﬁ &%QQQ%@E%%%E%%% ﬂgﬁ%‘é e dHSQEUKY&C&P@AgHent
msD 14 M(taéazwcm%%t%graa B ES (1 450 510 (Ao Bradecaieon a

Agile®td/CIMISD BU)0XdassSpectiamieater, erating @35 (g, angd. EB(-higplzation mode
couplaa%ltwl-ﬁ*LCt inbuhESsY A@lrenﬂ’l PS&ies [LM‘I\MB ES (+): aMWéls performed on

aSu %9 ﬁDIL(:? 46%8[%1 %ﬁ%ﬂ% +70 I-QéOzH] for
1 ming fzogﬂ p Iwaieh 0% A St [wate t%i’/«o'ﬁ L

[CH:@9] 20 min, flneﬂ,y:mnqar thesezonditions for 2 min; T=40°C; flux= 1 ml/mln LC/MS
-ES @ﬂé’nﬁs@ ﬁﬁdrmébléﬂr@s@ééﬂéds)lmlhs P8R4 BYhAY, Bprh) (obileUhase:
100%, [8/a?erm§) 65\6[) gj;%l n:IJin then frog1 100% vaat?r +(3 .05% NHj; to 5% [water

opro
+0.05% 3] and 95% F

HsCN ] in 5 m|n fnally under these conditions for 2 min; T=40°C;
flux= 1 ml/min]. In the mass spectra only one peak in the molecular ion cluster is reported.
Optical rotations were determined at 20°C with a Jasco DIP360 instrument (I=10 cm, cell
volume = 1 ml, A = 589 nm) unless otherwise stated. Flash silica gel chromatography was
carried out over silica gel 230-400 mesh supplied by Merck AG Darmstadt, Germany or
over Varian Mega Be-Si pre-packed cartridges or over pre-packed Biotage silica
cartridges.
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113, 5-Bi s(trifluoronethyl)phenyl kN16-chl or o- 4- (4-f1l uor
o- 2- net hyl pheny1) - 3- pyridinyl]cycl opr opanecar boxam de
w@ Bib7/o%E84 ng, 0.6 nmmol ) was di ssolved in PCT/EP2006/008845
di methyl formam de (6 m ). Methyl iodide (51.6 pl, 1.2
mol ) was added, followed by cesium 15carbonate (393
nmg, 1.2 mmol ), and the suspension was stirred
HPL® wealki-gpitrpferd teeHBLG @ealysis peviasngrhon atiuoa€d 8{aohiéephase: from

100%E{WaYdr W@J%TIEA]QB%% AldtEE COSRTFAPA 98K @H,Nd TFAD.05%) in 8
ﬁzg)@gﬁg & uas washed with brine and concentrated
min; TREe © I8l Y™ product was isol ated by
chromat ography (silica, cycl ohexane/ Et0Ac 90/ 10 -
UPLB(Hf&8)to erLE artailyises me:rfdrmed 20&G UBL.COV&Ersnaamujty 838tewi. &IRLC/MS

refergt%'\@D @% Sis B"aﬁorme'%aan Mbtlc WwiidRs ARNRG §Jsﬁ9m c@uﬁl@@mth an MS-
Dete %%N r@é @glelngad )thdg%% Z %Z—é) 06@ USE%‘Q@ b%_ﬁh

(s,3H, 1.21-1.37 (m 4H) Rf: 0.3 (cycl ohexane/EtOAc
Gradaf B&br&{:«mﬁ@big@his@ﬂ 3 1,1-Di et hyl et hyl
(2R) - 2-(([ 2- (et hyl oxy) - 2- oxoet hyl ] am no} net hyl ) - 1-
rroli d| necar boxyl ate (D3) 1, 1-D nethyl et hyl
A= "E)é 03 % wrpipacd pyrrolidinecarboxylate (1. g, 5.02
B= MH@NI«)OM&’/@I’pemlola(ceid in 3020 m of anhydrous
di chl or oet hane. Methyl gl ycinate hydrochl oride (0.95
y. 57 was,, adde fo d after 30 m n by
T'"‘e@“'a umt'érgwg%:ét oxyég\r oh? |déur%ez g, 10.38 nmol ). The
reacti dMBE)stirred for 8hrs at roomtenperature. The
1. Initielact i oh00A xt ur e Wa@ d8.0ut ewhitwi t h nmet hanol to obtain a

2 0.§hear sphgdion, whj gh g@s pgssed through a SCX

trid The pr ct s gluted with 1 M nethanolic
3.0. ﬁTmnl aps%e pr odﬁ&ltJ V\A@Bl sgl ated by WO
4.1.2907102888xPCT/ EPRB06/ 898848 chronat ography (silica,

5. 14!5 chl orho® hane/ n@t.6andl0 954%) as col ourless oil: 800
ng, 2.94 mml ME (ES/+): mlz = 273 [ M¥Hr. NVR

LA IR N T p VT PR —

prior BHystalatiog qféhe spppleRrganisedd (cycl ohexane/ Et 0Ac 1/ 1)
Descrl pt| on 4

Tim % g@gy opy<r rAbI 0;1/332 glLRyr azi n-4(1H) - one (D4)
1. '”kt'? ) - 2 1( (et hé{ 2 ol hy! j ami no} met hyl ) - 1-
2.0.9§rrol i Ub@@kcar boxy4.8t e6.003; 6800 ny, 2.94 mmol ) was
3. 0.87ssol vedoo n et hy(b ene7g.bl osi de (10 m) and treated
4. 15\6th tq Bbéjoroace{ bC agh. .5 mM) for 2h. The
reacti on m xture was | oa ed i: such on a SCX col um
5. 1.4%d t he! B&h- basi c9¢Bnpdinds Ther e washed away with
met hanol . 15The ni nhydri ne-positive fractions el uted

curve/d EmngMgma,gmnol i ¢ ammoni a were concentrated under

curveﬁc %n%rgdeadtQheeLﬁ?r 30 min, isolating the title

npoun aeyellow0|l 410 ng, 2.92 mmol, 99%
y| eI d.
Waters Acquity 2996 PDA
Start Wavelength (nm) 210.00
End Wavelength (nm) 350.00
Resolution (nm) 24
Sampling Rate (spectra/s) 20.000
Filter Response 0
Exposure Time(ms) Automatic
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M5 (ES/+): mlz = 141 [ MtH]. NVR (DMSO-d6): 6
(ppm 3.69 (g, 1H), 3.62-3.45 (m 3H), 3.45-3.35 (m
wQ@bdozomes52 (t, 1H), 202.13-1.96 (m 2H), 1. 85-HCTEPING/008845

1H), 1.50-1.37 (m 1H). Description 5

(9aS) - Hexahydr o- 1Hpyrrol o[ 1, 2-d] [ 1, 4] cl i azepi n- 2( 3H) -

one (D5) 25Methyl (2S)-2-pyrrolidinylacetate
Interpolede 66611 ori de (1.08 g, 6.04Yeswol) was dissolved in 20
AcquigitioRTstopivél (Aims) di chl or oet hagg. 1, 1-Di et hyl et hyl

(2- oxoet hyl ) car barrat e (1 29, 7. 25 nmol ) was added,

foI | oned after 30 mn sodiumtriacet oxyboro %2 ﬂ/l
T.l.c. pefersgdo ghin Pzeoshremtegran*weow G4emBFiligagelnlaies 0-¢p4 Merck) and
visualMedswitit UY dight. Fenpleasatseperativhe perferoteddry using miceofiteation

devic8d:IgHagd s%érﬁtnd”ﬂeéé?ﬁfa b With %{jﬂ@&h Wl 8MAlltech. SCX

mea”ﬁrgégcm@\'}\'& e%é,%?h%??ﬁ %ggntrl ge. The 30

{6l i ¢ anmoni a. The
sol vent was reaned under reduced pressure |eaving the

Solutipho diged drded avepahhydrels sodiamnlsulphlte. cr ude was di ssol ved
i n met hyl ene chloride (20 rH) and treated vvith

i fluoroacetic acid e reacti
The ooy SPEGSYosR 6 st BBk et Aeese AV ARl m ovcionexane,
DCMronethilene chlorige RS A NN-disapsepyiathylamineh Divikt # At .
dlmet'}ﬁtiﬂﬁnrﬂiaﬁh}’éj IEHTe = Ryl iettrerf Et@H £ etrianel, Me@H wirhdthdddl, TEA =

n (o8 L : - -
wonfIEHHELHES RIS BLTER £mpaRtt gl BbcAE e, s
saturdB@: for 2h. The sol vent was renmoved under reduced

pressure and the product purified by -41 - WO
* indic85 3 QRBEAR I IOEMASU UARSAMN steredtné Bt nBYeiltir IR 6ras
steret%ﬁ%gdé I\/EOH 95/5, Rf=0.4) and isolated as a white
315 ,  2.04 mmol, 34%yield. NS ES/ .. 155
Dlastfrmpﬁ})mer 1or Hmt?rmagg mqgngwppugg o( |on oran
interngedidie hezdof(as a dinfile diastereisomel whosHihsoRits eeliflgéu&tl'@(mt one
sterec?d&tre%va%@'rogdéﬂar&medzm 2.08-1.96 (m 2H), 1.94-1.83

1H, 1.72-1.52 (m 2H), 1.41- 1.29 (m 1H). Rf:

2 (di chl or onet hane/ et hanol 95/5) Description 6
Enantmwa‘syr ERIHIREF 8-Meansya ?QST‘%CEUI‘dZQf@H 'ﬂvﬂ'}tt?i”ﬁ Epiinermeshste
there®arsansingletenahijameafwhiase absojutecordigltation waé vt ddtérr8inatl.)

was added to a solution of (9aS)-
D heﬁah dro-1Hpyrrolo[1,2-/[1, 4] di azepi n-2(3H) one (D5;
eschp opré 1.04 mol) in tetrahydrofuran (5 n) at 0OC and
1-[3,5-Bis(twifluoremethyphepy dw-l-chlgherdt(@rfiara2amettiyiphey .
pyridiiyll]ciClopreparseiarthoxamidd,(D2P m ) was added slowy at 0C

and the sol ution was warned afF Cfor 4 hrs. The

sol vent was renoved reduged pressure and the
product isolated by el U n 1M met hanol i ¢ amoni a
froma SCX cartridge (browh OF 120 ng, 83%
yield).

1-[3,5-Bis(triﬂuoromethyl)phenyl]cyclopropanecarboxylic acid (400 mg, 1.34 mmol) was
dissolved in dichloromethane (6 ml), oxalyl chloride (0.24 mi, 2.68 mmol) was added,
followed by dimethylformamide (5 ul, cat.). The solution was stirred for 3 hrs. The solution
was concentrated under vacuum. The crude was dissolved in toluene, 6-chloro-4-(4-fluoro-
2-methylphenyl)-3-pyridinamine (380 mg, 1.61 mmol) was added, followed by
diisopropylethylamine (0.7 ml, 4 mmol) and dimethylaminopyridine (164 mg, 1.34 mmol),
and the solution was warmed at 100 °C overnight. The solution was added to ethyl acetate,
washed with saturated aqueous NH,CI and brine and concentrated under vacuum. The
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M5 (ES/+): mz = 141 [M:tHt 20NVR (DVMSO-d6): O (Ppn):
7.55 (bs, 1H), 3.65-3.09 (m 3H), 3.08-2.82 (m 21-1),
WQR2030%630 (m 2H), 2.38-2.27 (m 1H), 2.27-2.P61/£P3006/008845

1H), 2.08-1.79(m 2H), 1.78-1.48 (m 2H), 1.47- 1.27

(m 2H). Description 7

25Hexahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n-9(6H)-one (07)
produbbwas $solatec by shrepetegraphyofsilibh,Byclohexane/EtOAc 90/10 — 80/20) as a
whlte'*s“ah@%slrﬂ - 228 A9 Gierki d (991 ny, 4.29 mmol) in 10
MS ( S_hher was added a sol ution of

dzonet hane 2M i n hexane

NRGGor, %mpe}) Q1% O DTS oGBS (AT a1 (3. fl): 6.81-6.68 (m,
3H); oras es,i1#l); nes(s,i3m)p1.60ksjt4H)n and 30vi gor ous evol ution

RF: o_ggé%yctcrhgg @V\gg\@@@g?ved After Ih 30 min., a TLC

ySIS s conpl’et e di sappearance of the starting
mat eri al. The sol vent was renoved under reduced
Descpiption2re, | eaving the crude product as an oil (1.3 g),

1-[3,55Bistirifdrbmietifg) phehil) iN (6 -EHlors-Ue(d-fIiirb32-methydph ényd)-8-he

cdr t (MS (ES/+): m z=268 [ M+Nar,
py""i’ﬂ"é@% #&N@}gﬁ%@g (Rg 218: [ MFTMB- Bocr. The

crude was dissolved in peth yI ene ¢Hloride (10 35m)
and treated with trifluorpagetd Cld (2.5 m) for Ib
30m n. The free am ne conpgunds<were obt ai ned
col l ecting the ninhydrin sitive fractions el uted
with 1M nethanolic - 42 -
2007/ 028654PCT/ EP2006/ 008845 amoni a froma SCX

1-[3. 538 k&ﬂﬂ:or&fn%ﬁ{y ebaA-4ﬁn§002ngﬁ, %)HE gel | ow
&

Pyl PBATOPAH DA érﬁ‘%g)a T ST
dimethyli@manmidle (6 ml)aMﬁWk I@dlde 15125d1|| dh? eyesdk waﬁedc(eps fqilpyved By cesium
carbohB (308 $%)) a2 Mo dhdithet suspemsionkwhs strredlsverright).. ﬁmegsuspensuon
was p%rtAt%nHH‘Ble?wJeﬂ a@et‘é@é:id ﬂtﬁfag&e{hug%g 3 gﬁd tﬁrJ‘@r

|
phase, 5 S 1 PHRS PO COMETHBIFACRT \okpiet ﬁsrf?a?qouetwas Bt
by cheamatngrapie (sdlicaoexstonexane/BIOAHS0/1 @ si&IR{) asrandkitepsdlid( 3BDmMg,
0.56 fiiEhol, P@%ﬁ&dﬂ mz=289 [MrHt 361 [ MFTMS+H i was

MS @éﬁg V\éﬂwﬁrpﬂlydrous met hyl ene chloride (12 m) and

f TEA for 30 mpn_ at nd at

NMR (ST 80 (PRS- &4 Bl drory o f a8 T8 < abieat® (ae,
1H), @80 ¢ucPHpR2. KA (SCH)X @l 1unfm, 3M).d1 2ihd . 3MmordH)asi ¢ conpounds
Rf: 0.9R6RIMBRARIEQIYsORON et hanol . The

ninhydrine-positive fractions eluted with 1M

met hanol i ¢ amoni a were concentrated. The resi due was
Descriptign $sol ved in methanol (20 m) and stirred at 40C
1,1-Dirnethyethyin(2RjR€{[2emethylowp)s2-oenethytl amineimetbyl)yde d
pyrrﬁgm;&%eqbg) product purified by chromatography

lica a2/ MeOH 95/5, Rf= 0.25) and isolated as
a white solid: obtaine 9‘5Nn=gc 53 mmol ). 15M5

(ES/ +): 157 [M+Hr 179 d} (CDC13): 6 (ppm

5.77 (br.s, 4.32 ©11): 3.87 (br.d, 1H): 3.70

(t 1H) 363(td 1H/NS.53 (t, 1H); 3.30-3.22 (m
2.63 (td

1,1- DgnetbyImhMI (2@),‘)2-fog{yn)¢és@frfqygqngﬁargo&quteﬂ e B2 r@{T}Q;,)w}al_stissolved in
20 mi4bf @neydrpls dichloroethang: Methybglyyihatel Hydrodh)oride ) .88 ghy 157 -rimol) was
adde® ORI 416F 30 Bax Bl ab8iukPBhc@oxybofbhydride (2.2 g, 10.38 mmol). The
reaction was stirred for 8hrs at room temperature. The reaction mixture was diluted with
methanol to obtain a clear solution, which was passed through a SCX cartridge. The
product was eluted with 1 M methanolic ammonia. The product was isolated by
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0=S=0 0, ,1:1 *--- o To a solution of 4.659 of
1, 1- di net hyl et hyl
w@200hyzheexymet hyl ) - 1- pi per azi necar boxyl at e i n BSBAPIUH6/008845
of dry dichl oronmethane, under N2 at 0C, 4.75 m of TEA
wer e added, followed by the slow addition of 3.7 m of
nmet hanesul fonyl -chl oride. After 12h of vi gorous
chrorsatbgraphy (siltcar dichiotamnetbara/mnethanpkdffd) asncatductess @il V@09 mg, 2.94
mmof aken up w th di chl oronet hane/ H20, phases separated

th one back extracted with
MS @%Pﬂ%’?&ﬁgﬁ@)ﬁ*}.] ‘Col | ected organics were dried
NMRXEDEGY Bitpmoh ks AHIPB- (9 e SHYat BRmh 30 My A %%8(53 (m, 3H);
1.92-mABEm, 3H);t1h48 (snasl).puri fi ed by 30chronmat ogr aphy on

. nShlel di chl or onet hane / MeOH from 100/ 0
Rf: o.tﬁg (%ﬁf%&éﬂé/ﬁ&)ﬂ& My

to glve4gof pure title material as
col ourless foam Rf (DCM MeOH 9/1) = 0.8
Descriptimy@ (CDCI 3) 6:1.48 (s, 9H), 2.96 (bs, 1H), 2.98 (s,

(8aR)3HExalﬁ;d?8pﬁr$olo$H213]Byrlailn(-llsH)-bH); (D3 2 (td, 1H), 3.71
H), 4.02 (bs, 4.12,(bd, "1H), 4.23 (bm 1H),

43(bm 1H), 44(bm 3%

2007/ 028654PCT/ EP2006/ 0088%}11%50“ ption 9 1,1 -Di

met hyl et hyl hexahydro-5H1is lazo | of 2, 3- a] pyr azi
n e-5-carboxyl ate 1,1-dioxi'de (D9) Boc,, N ItSCPO 5To

1,1- Dﬂnaﬁblutﬁ p(rzR!?fz (4{2 rrféfthylo Gidxebihy i]éﬁlh}é*methyl) 1-

yrrolildl enc% C}g(i(% {:ar‘ 899 rﬁ'% wlﬁé%%g%ﬁf veld |R)ﬁ¥étﬁ'ﬁ%@/égléride (10
ml) apg, g@tewltgttnfjupg@ce i agld 5gpl) fan2be Eg, ancpq;,n wﬁqu}s loaded as
such ad de3iCx coljpmni s, thdinbe+basSié compotihds wenet washedasvay| Withwaedthanol.

The rﬁ@g@bﬁ’%&snfuﬁ‘@ﬁ&tfo@%’g}d&m% 3ihEthaMbiicimroRB We€ concentrated
i

unciod gbirce) A2 B SORY el B9 e TR i 410 mo.
2.92 mpwl. £ gl one was back extracted with 10et hyl
MS (BES/e).ab/e (4 DMM]NT ). Col | ect ed organics were dried
NMRBRISA83 6% ;ﬁﬁ')da g@wqfﬁ f@é?%fﬁ;ﬁ@%%ﬁgg?&ﬁ(gﬁﬁgﬁ 252 (t, 1H),
2.13- igH @agg éﬁ@ 7&4 1%@ ch g‘ﬁ&gr{%ﬂ@{om from7/3/ to

6/4 to get, after evaporation of the solvent, 2.438 g
Desceiptipise title material as a white solid. Rf (Cy/EA

1 — 0. 45, o4 M i Bu), 299
asytiaterfo i APloL CRAR Aol M e 9L 0 18y
2.42 (m 1H), 2.67 (bs, 2.81 (td, 1H), 2.95 (bs,
1H), 3.15 (m 1H), 3.18 ( H, 3.27 (td, 1H), 3.41
(d, 1H), 4.17 (b, 1H), 4.[32 ( 1H). 20Description 10
Hexahydr o- 2H i sot hi azol o[ \2, 385] pyrazi ne 1, 1-di oxi de
(DL10) 453 To a solution of .5 g of 1,1-dinethylethyl

Meth;??i{é)hdé( ggr‘?odl %H?é ﬂg@%%gnf gl]éé’éﬁszg{ fiml RS BRENLEH & 20 mi

of anhydaeys qighlgroe ne5 Ithme hytethyl (2- oxoethyl)carbamate (1 2 g, 7.25 mmol)
was added, foIIowed after 30 min by sodium triacetoxyborohydride (2.68 g, 12.08 mmol).
The reaction was stirred for 3hrs at room temperature. The reaction mixture was diluted
with methanol to obtain a clear solution, which was passed through a SCX cartridge. The
product was eluted with 1 M methanolic ammonia. The solvent was removed under
reduced pressure leaving the product as a pale-yellow oil. The crude was dissolved in
methylene chloride (20 ml) and treated with trifluoroacetic acid (5 ml) for 1h. The reaction
mixture was loaded as such on a SCX column and the non-basic compounds were washed
away with methanol. The ninhydrine-positive fractions eluted with 1M methanolic ammonia
were concentrated. The residue was redissolved in acetonitrile (20 ml) and stirred at 60°C
for 2h. The solvent was removed under reduced pressure and the product purified by
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25were added drop wise and left to react at OC for 1
h. Then reaction m xture was evaporated under vacuum
wan7ozssse solid material purified by 50 g SCXPCT/EP2006/008845

cartridge, loading with DCM MeOH, washing with

DCM MeOH then only with MeOH, product was recovered

eluting with IM NH3 in MeOH. Sol vent evaporation gave
chrorfat8graphp {silpar EHLCL | 81eQHPSSNRIaG 4)dmd isolatdd ak a @BMSsolid: 315

2(@4‘3(7119 I, 3464 vieMrH 1H NWR (CDCI3) 5: 1.97 (m 1H), 2.36
Ms(éf§1 | .(dd 1H) 2.80 (dd, 2H), 3.1 (m 3H)

;2 Description 11 351
NMRl(BMSQrHét Mmpm)z?sﬁo zébS{ [HeB-3oBddBt 9H9 M%@]%dﬂh;?r'}) a56 -2.43

(m, 2pr22612|11l(dw 2RI, R0$0 06! (ma 261),(194:-)1.83Wd, 1H), 1.72-1.52 (m, 2H), 1.41-
129 )028654PCT/ EP2006/ 008845 DIPEA (1.34 m, 7.5
ution of 1,1-dinet hyI et hyl

Rf: 0@4@?2"9’0"0%{&1? %\S“{ Sﬁl‘-’)pyrrol i di necarboxyl ate (1g, 5

mmol) in 50 m of DCM t hen chl oroacetyl chloride
Desc"ﬂmﬁﬁ% m, 5.25 mmol) was slowy added and the

A b1 bei ng wor ked up.

(9aS): ngpo %&H g‘ﬁaﬁ’%é@%gﬁ%ﬁéﬁggﬁms washed with a
saturated solution of a iam chl oride. The crude was
purified by flash chromato i
cycl ohexane/ et hyl acetate
target material. M5 (ES/+)) -301 [M + Nal + NVR

(CDCI 3) : 6(ppn) 8.43-8.28 (Br.s., 1H), 4.03 (s, 2H),
Borar$e e¥rafydreruraR cdhbl xgoﬁ’aﬁo@( ™M 1 E?n@ ﬂ%@ad&gl?aﬁo%oﬁ%f(gaS)
L e R
tetrahydmfpmandSnl at q’Cmrwethﬁyml Fyis stir irred at room temperature for 0 min. HCI
watel sbR)tiod-6N, (mhh@ma@eiﬁy@amm‘}oétm?cmiidlthé.splymasmirvasi waerned bo60 °C
for4ﬁ t és Péduc@@ réibér%‘%nmﬂe lpFoctfet Bblated by

é’HBEEinmLﬁ

ety Ay i ok i kel . oo

yielddesi red materi al was observed and the reaction m xture
MS (Ee&)lm&dGMﬂ[Mﬂ—i]a SCX cartri dge The product obtai ned

NMRI DM QU '([9;5]'[1 @ FBF};W m V5, BRRM 8) 89 0bMEY.55-2.39
b g e N g
1.27 (mas2Hheat ed at 60C for 6 hours; the crude obtai ned

after renoval is purified by fI ash- chr omat ogr aphy
Desc'?i Qtoi Wi th di chl or omet hane/ MeOH 95/ 5 affordi ng 310

(ES/ 141 [ Mr NVR 13): 6 (ppm
Hexaf'vsmrwrsy" 1-cjf1 41&532%9@%")( ey 328-3.17 (nill),
2.99 (dt, 11 1), 252.89 jl\l—; 2.69 (d, 1H),
2.30-2.17 (m 1H), 2.06-1. 96 (nmp 1H), 1.92-1.80 (m
N

1H), 1.81- @

To a stirred suspension of N-Boc morpholine-2-carboxylic acid (991 mg, 4.29 mmol) in 10
ml of diethyl ether was added a solution of trimethylsilyldiazomethane (4 ml, 2M in
hexanes, 8 mmol). After addition of methanol, the starting material went into solution and
vigorous evolution of nitrogen was observed. After 1h 30 min., a TLC analysis showed
complete disappearance of the starting material. The solvent was removed under reduced
pressure, leaving the crude product as an oil (1.3 g), which contained both the expected
methyl ester and the trimethylsilyimethyl ester (MS (ES/+): m/z=268 [M+Na]*, 146 [M-Boc]",
340 [M+TMS+Na]*, 218 [M+TMS-Boc]". The crude was dissolved in methylene chloride (10
ml) and treated with trifluoroacetic acid (2.5 ml) for 1h 30min. The free amine compounds
were obtained collecting the ninhydrine-positive fractions eluted with 1M methanolic
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1.7 (m 2H), 1.41-1.29 (m 1H). Description 13
1, 1- Di net hyl et hyl
w@ 28y 3%6§{ (chl or oacet yl ) am no] net hyl } - 1- pyr r ol pcli/RRIBS/ 08845

oxylate 30(D13) WD 20071028654PCT/ EP2006/ 008845 DI PEA
(1.34 m, 7.5 nmmol) was added to a sol ution of
1, 1-di et hyl et hyl (2R) - 2-

ammémaifieanE SIOX JoldmpyAftersbleniereardvalx tHeadredd (pate yeBlownail, $70 mg,

MS (%@/«»?Qn&H&é N, 2RISR GRSk abtBl Yithdebb&p418

Sl added th action mx
aminGi ek @pe%w;@%ﬂyg 35 SRRl i in e
presenise obseivm drianeieeborby B i & 4# mmqi) fgr 46 Bainder nitrogen

atmoWréltw@rreQétuowwawuwtad:dvitrome&@nowm loadeteoma s@UcoltimadThe

fractlgﬁ's %IL@E %‘7“2{ @ﬁ%@gﬁﬂ%%ﬂ%' ﬁ&nﬁ)ﬁ@doﬁ*ﬁé ?é%‘?dl.%? Bilde oil

+). ol 239 MR 3R mes s disgolvEa i ahydrous
methﬁeﬂésel&iomb (112rmi3 and refpted i34 (né of 'EIH) for:;Omm:at QSC @ng at room
tempérdiure %r331h rhtAebBondhikiurd wh81chded asSuch bh.a SCX %olllrrﬁlﬂand the

non-ltg’ %% g/r oepg‘//?é X d T\ia%zxpﬁfﬁ‘\ h‘f%bpq’g%i\ ydnne ? \ée fractions

eluteq ity 1¢y1 meﬁmgpw;e@rnmog re concentrated The res ue was e-dissolved in
meth&i2dR) 2@ m()[andHdtioed at 403G foni3A mjinetHeyddiveht paas rern bk chersder beduced
press)&Yé aﬁ&thca%&aucl aAr rﬁor%arg@g% (m @'Jl—ﬁ@i}'/\l&ﬁébm 9540 Rf=

room
025)taé19.§ ‘?J?EIEFC%APEE‘ sroﬁﬁ t%'ﬂ%? erS| r} into the
MS (B riéd [N'Eﬂ"érﬂ@ IMaNabbser ved and the reaction mixture
NMRWSB Al pa3i@am) it 2y @r.SCHA); dr32r(ddgtH); 318& (pr.adut) 3.GDt(Ri1REDB.63 (td,
1H); $38 5 10) 440891 2AN 28E 210 (M AH) P60 {1 9P B 65 06V, 249 (0
TH). car bonat e (1.43 g, 10.34 mmol ). The reaction m xture
was heated at 60C for 6 hours; the 20crude obtai ned

Descaibt;ehaermval is puri fi ed by f1 ash- chr omat ogr aphy

1,1- o%uiwh‘g& gﬂﬁégﬁ/gédé%gyﬁ aa‘ﬂ.a ﬁiﬁg;p 250
SI
piper, F é‘s 80 7.59 (br. s, Fs 38 (d,
1H), 3 28-3. 17 (m 1H) 2099 (dt, 1H), 2. 89(t 1H),
2.69(d, 1H), 2.30-2.17 (®_PH), 2.06-1.96(m 1H),
1.92-1.80(m 1H), 1.81- 251.71 (m 2H), 1.41-1.29 (m

1H). Description 15 4-(1,/1-D et hyl et hyl) 3-net hyl
3, 4-t hi onor phol i nedi car boxytate 1, 1-di oxi de (D15)
-8= 0
o] ? oo\§.\
o)

To a solution of 4.65 g of 1,1-dimethylethyl 3-(hydroxymethyl)-1-piperazinecarboxylate in
30 ml of dry dichloromethane, under N, at 0°C, 4.75 ml of TEA were added, followed by the
slow addition of 3.7 ml of methanesulfonyl-chloride. After 12h of vigorous stirring at room
temperature, reaction mixture was taken up with dichloromethane/H,0, phases separated
and the aqueous one back extracted with dichloromethane. Collected organics were dried
over Na,SO, and concentrated under vacuum to give crude material that was purified by
chromatography on silica eluting with dichloromethane /MeOH from 100/0 to 90/10 to give
4 g of pure title material as colourless foam.

Rf (DCM/MeOH 9/1) = 0.8

'H NMR (CDCl3) 8: 1.48 (s, 9H), 2.96 (bs, 1H), 2.98 (s, 3H), 3.08 (s, 3H), 3.11 (bs, 1H), 3.2
(td, 1H), 3.71 (d, 1H), 4.02 (bs, 1H), 4.12 (bd, 1H), 4.23 (bm, 1H), 4.3 (bm, 1H), 4.4 (bm,
1H).
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0"0 r's COOVe Boc 30The preparation was done in two
batches. In the first, to a stirred solution of
Wa2q02/028654i et hyl et hyl ) 3- net hyl PCT/EP2006/008845
3, 4-t hi onor phol i nedi car boxyl ate (WD 2001/ 040185) (936
ng, 3.59 mmol) in 3 nm of dichloronethane was added
55% 3- chl or oper benzoic acid (2.353 g, 7.50 mmol) at 0C
Descyiption 9sti rri ng under nitrogen atnosphere. The reaction
1,1-DifEth/ldtAYERE X ahy ti AR 6 H-is OthiaZ ot S[263-alpyF £ziné+5tdarbdxylate 1,1-dioxide
(D9) addi ti onal aliquot of 55% 3-chl oroperbenzoic acid (500
351.59 mol ) was adged and the reaction stirred
for 15 min. The reaction é‘blu ion was washed with
aqueous saturated sodi um bicanpghate and sodi um
thiosul fate. The organic - 46 °<oAND
2007/ 028654PCT/ EP2006/ 008845 phase was dried over
To a $élaiR@iofdinglof hé-dirotthglethyt éfmrethyisieriladr{[{rethglsulfmyl) oxylmethyl}-
1-pip&raifEdrboxyidté (08) ihsotiEofHRE DAL, Bridet N, at brB°€2ME.8 ml of 1M secBu-

Liin '@—HQ ?/%péj&gd %ﬂ@%’%eh %ﬁ F go %’r?%%rrh x'Zﬂ’é wi¥ aﬁg\médg to”élRLR/ r%ch room

tempeyajire. rﬁ%%h’@ﬁrﬁ%‘a'ioe %cﬂ%&?ﬂﬁ'ﬂ%’ WiEh A9 of watey, tgkensap vith 100
m! of 8thyt detate @adiee ploasesaepdratedl. §be myoequs onednds béck extracted with

ethyl QbélQieC{QQJ‘Bi‘i r'ﬂf}néelléétgo%rﬁhﬁigs were3dribddvef NéSjS’O Bh@EdHdentrated

|ned cru ur.i

o EEA VB G oS By BEIal 2% ol oty oy gica etuing
with cyglpggy;aqegg/Eggo@ frpnvy3gto(ﬁ/4 heet; altejevapepienatthe gaivent, 2.438 g of
pure {{ (tléShabenaGdd:Sa iitdNadltld. 194 [ M Boc+1] +. NMR (DMSO-d6): 6
Rf(c;é,gmm 55, 17 (s, 1H) 4.41-4.21(dt, 1H); 3.73-3.63

8-3.10 (td, 1H);
yS( qb1 éM ‘Hﬁ 2@£§? 5%£g%@4$ ;% 10 Descri ption
H NMB (§BChy b: B49 ks %ﬂ%Kmnbldhﬁb’@Am dte, 2.67 (kf, dKki).de81 (td, 1H),
2.95 GB1)), 8.16 (ESNH)NS.18 (MMH) 3BT (&d, 96l) 8.4 0(d, alH), 4.17 (b, 1H), 4.32 (b,
1H). 4- (1, 1-di met hyl et hyl ) 3-net hyl
3, 4-t hi onor phol i nedi car boxyl ate 1, 1-di oxi de 15 (015;
1.73 g, 5.9 mol) in 17 m of anhydrous nethyl ene
Descgptionil@e, trifluoroacetic acid (4.2 m) was added
HexaHy @42 B4sothidzo10] 12,3-8i] pyradind € 1udidRider (D OpgeEN
at nosphere. The sol ution s stirred for 3h, while
allowing it to reach rogmt nperature The sol vent was
renoved under reduced pr refand the residue was
| oaded on a SCX cartridge, wed with met hanol and
eluted with 0.5M et hanol i nmoni a. The basic
To a $d1@ini SIS §of € 1cimetyleds)| ReghHyBR-2Q3tarilo[RSBpRdzine-5-

carbox{1Ae! N9.dioxitf @9Pin 301 bASH Sichdr8flhbne, under N, at 0°C, 5 ml of TFA
were added drop wise and left to react at 0°C for 1 h. Then reaction mixture was
evaporated under vacuum and crude solid material purified by 50 g SCX cartridge, loading
with DCM/MeOH, washing with DCM/MeOH then only with MeOH; product was recovered
eluting with 1M NH; in MeOH. Solvent evaporation gave 0.95 g of pure title compound as
white solid.

MS (ES/+): 177 [M+H]"

'H NMR (CDCl3) &: 1.97 (m, 1H), 2.36 (m, 1H), 2.59 (dd, 1H), 2.80 (dd, 2H), 3.1 (m. 3H),
3.19 (m, 2H), 3.41 (m, 1H).

Description 11
1,1-Dimethylethyl (2S)-2-{[(chloroacetyl)amino]methyl}-1-pyrrolidinecarboxylate
(D11)
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M5 (ES/+): 194 [ MtNar. NVR (DVBO-d6): 6 (ppm
4.14-3.92 (br s, 1H); 3.84-3.70 (dd, 1H); 3.65-3.59
W@ 2007828654 3. 34- 3.15 (m 2H); 3.11-2.99 (m 1HCT/EP2006/008845
3.11-2.78(m 2H); 3.05-2.80(m 1H). 25Description 17
Met hyl
442- (([ (1, 1-di net hyl et hyl ) oxy] ;:%bonyl }am no) et hyl ] - 3-

t hi or nor phol i necar boxyl atel1, 1-ifli oxi de (D17) 0 0 EN H
0 NHBoc To a stirred sd uffionyomr\net hyl
3-t hi onor phol i necar boxy e 1H1- @ oxide (D16; 1.08 g,

5.6 30 mol) in 14 m of hydr ous 1, 2-di chl or oet hane
was added N-boc-2-am nogcﬁl\dehyde (1.1 g, 6.7 mmol)
and acetic acid (0.316 n 6 mmol ). After 30 mn.

di tri t bor oh ide (1.7 8. 4 I
OIPERAcH Tand SRR SR AGR 47 %pﬁ@&ogpﬂ%&w@@gﬁﬁaﬁﬁ?
(aminadguithyl s halrralidinaeathoxpibteN1g0s nmelhinrfdapkefdd dhiher chlegoacetyl
chlorige %@.uma il| 128 i PRaS Blsdly stRieti’and the rebclommmttiirevatifred 1h before

. r
beingf 3%9@-8%&&@#%%@%&"5‘198@5%@#ﬁ?@‘?%ﬁﬁﬁsw@mz& urated
so'ut'eﬂe&emmmeh'av%gwér%w%eurff@gﬂw@s E?O[S"LﬁtPW?BHy BYyting
with §Chexdnerethylfasktate8 dffprding 612 tgoafribe taygétanatedal,
MS (Eg6).clvexangm eNay! acetate 70: 30 to 1:1) and again
NMRIEDG 3 ol 528 BB s 1. R 26T B0 (S .14 (m
3H), 3T9A08 08 Tty 1981 OB, 540(s, oty 3. 48- 3. 31(m

3H); 3.17-2.89 (m 5H); 2.80-2.71 (m 1H); 2.70-2.61

Desc@imioil.H)g: 1.44-1, 2?(3,1 9H%- Eets;:]ri pti og(éﬁ)

xahydr opyr - C. | - -one

w”éﬁ%%%&??ﬁ%’r%ﬁ;?'agpwaz']Pl\#-‘lnﬂ)ﬂ?%?éjlgol ution of nethyl
4-(2-(([(1,1-dinethyleth exy] car bonyl }am no) et hyl ] -3
- thionorphol i necarboxyl ate/ 1, §Hdi oxi de (D17; 295 ny,
0.88 mml) in 3 m of anhydko di chl or omet hane was

added 1 ml of trifluoroacetic id and the resulting
ution was stirred at roomtenperature un

sol der
1,1 'Dﬁ'T‘?th'@gB{' feo-2r{{ chlgrrasetyhARINONGIBKE - 1 vRysrofidingcashoxyfie D 11; 1.24,
4.5 mbiolx duas @issplved $u2@ nmantiDCheamdekeatad witb dFéd(Soml) at 196K
temp?rrgtdﬁ%fféiﬁ'?w&%drﬁtgf&oﬁﬁrgaﬁ MHto g{éddc%irlé& @r?e}t?ﬂiél KNafs lj)rbsehrved and the
eaci R o A o ARG, W Bl ol luion v
2M Ngk iy MeQtkwag thent Iverd dhpegtenitig 39dmk) gnd treated with sodium
carbathiateh{1c¢30ogvEttoiG@maiie The reactidit) mddyretwastieste d 856016 fof 6 hbwrs; the
crudd MtSRkd SREMRHINal is purified by flash-chromatography eluting with
dichloromethane/MeOH 95/5 affording 310 mg.
MS (ES/+): 141 [M+H]'
NMR (CDCl5): & (ppm) 7.80-7.59 (br. s, 1H), 3.38 (d, 1H), 3.28-3.17 (m,1H), 2.99 (dt, 1H),
2.89 (t, 1H), 2.69 (d, 1H), 2.30-2.17 (m, 1H), 2.06-1.96 (m, 1H), 1.92-1.80 (m, 1H), 1.81-
1.71 (m, 2H), 1.41-1.29 (m, 1H).

Description 13
1,1-Dimethylethyl (2R)-2-{[(chloroacetyl)amino]methyl}-1-pyrrolidinecarboxylate

(D13)
H O

*a's

Cl
O)\O
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M5 (ES/+): 205 [Mr1]*. 20NWVR (DWVSO-d6): 6 (ppnm
8.14-8.08 (br.s, 1H), 3.36-3.27 (m 2H), 3.26-3.19 (m
wWeR7/0Z63N- 3.15 (m 1H); 3.13-3.04(m 3H); 2.BCOFEPHR6/008845

(dd, 1H); 2.68-2.61 (m 1H); 2.59-2.52 (dt, 1H).

Description 19 Octahydropyrazino[2,1-c][1, 4]thiazine

2, 2-di oxi de (D19) LNH O O CN 25 To a suspensi on of
DIPEAg(t 4yrdl;, @ 5ymaemol)vafsadtied]t a,solutinn af1.A-dihetylede (2R)-2-
(amirbretiy RXpYRolidiictartdiflata 1 & -SBhmaTymh 50 i of DTV, @hen chloroacetyl

CroR R i 2 AL S P  Ari tr
beingrgorked i) PChhwas addqdand qhg ©reanic phase yas washed with a saturated
solutibrivpamatanien ahidridd) 0 helomtdd wels parifjeacydftash cbfondtegraphy eluting

with é@?ﬁw é}%/&ﬁyleddeﬁdte siYsHRGRG 918 Gthé tdr§d ma@Aaln! ) was

MS ) ion and Stirring was conti nued at
( 3.L sol vent was renoved under red

NMRACOE)r & (pe) &+?e8r2§§b'd@e1h*b&d1é*d802ﬁ)a 3g6x3-Bafmr F'd)gé 31 -3.14 (m,
3H), 3asiseok whtH)MeBBaNed (mH)eh 4ods, (W)t h 0. 5M net hanol i c

amoni a. The basic fractions were collected and the

solvent, renoved | eaving 172 ng of the target product,
DescEiptiona4 v contani nated by the starting material. 35V
(8aR}- Esxar)ydrgplr rpiaf1.R«alpyra@ined(@)-0nredBA4CT/ EP2006/ 008845

NVR (CD30D): 5 (ppm 3.50-2.t70 (m 13H); 2.42-2.33

(dt, 1H). Description 20 R,

9aR) - 7- (hydr oxymet hyphex ro azino[2,1-c][1, 41loxaz

i ne-6,9-dione and (7/2,

59aS) - 7- (hydr oxynet hyl) hexahydr%pyr azino[2,1-c][1, 4] ox
1,1-DamnéthglethyD (IR)af(chlB2eYcetyl)ahtind] MethyFpmallidinecarboxylate (D13; 1.24

g, 4. SZmFrﬁ'fl) ¥|dis§ol@€6 th ﬁﬁ'ﬁ 8t E@m ank tRéhtéd with FRATEPH) atf@8m

tempgliaiLg % %complggé conversz lntolﬁws elscl"reI oracierletlllev%g dbsgrr\]/%d and the

react@niyeintuee wiaa jasided opfo N,SQWGNMFHWQ] obtdingd after elution with
2M NHs ik MeloHpWwad eieatdissoMadh abetoditrile (30 rAlf andleateaingith sodium
carbd#a'taes{jlp4{§8y4(?§4bmn?dﬁ'? ﬁ}ﬁ @ lxtal:la Wds ﬁ@m&a at é_d"’@ for 6 hours; the

crudepilaned MRLERAV §tp€F' N o gatogiamyy Sluting wih

dichlcvae)ha@advI@KDH:%(ﬁ affoytieg t%‘ipamg ofethe zearted gomppungnol ) i n
MS (B8l priquetHyane (15nL) was prepared and added to the

NMR/(ERCY rrﬁtfjé(?? 553& oG} '3‘3@ (gap%l %féq _$4¥ él’h 9 959 (dt, 1H),
2.89 Gow)e?sﬁlgg(%l ﬂ%) 2m9- %%&WcﬂH) ?hQ?L? daém o) \R/a%z 48P dnedH). 1.81-
1.71 @t 2H) 1 gt bRD (et Hdne (40 nl) and extracted with sat.

Description 15
4-(1,1-Dimethylethyl) 3-methyl 3,4-th|omorpholinedicarboxylate 1,1-dioxide (D15)

\\ ’/

El

COOMe

The preparation was done in two batches. In the first, to a stirred solution of 4-(1,1-
dimethylethyl) 3-methy! 3,4-thiomorpholinedicarboxylate (WO 2001/040185) (936 mg, 3.59
mmol) in 3 ml of dichloromethane was added 55% 3-chloroperbenzoic acid (2.353 g, 7.50
mmol) at 0°C while stirring under nitrogen atmosphere. The reaction was allowed to reach
room temperature in 1h. An additional aliquot of 55% 3-chloroperbenzoic acid (500 mg,
1.59 mmol) was added and the reaction stirred for 15 min. The reaction solution was
washed with aqueous saturated sodium bicarbonate and sodium thiosulfate. The organic
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15NaHCO3 (2 x 40 mL), dried (Na2SO4), and the sol vent
was renoved. The crude was taken to the next step
wowdaonoesss4 urt her purification. It was di ssol veRCT/RPR06/008845
mL of dichl oronethane and treated with 10 nL of TEA.
The reaction was striired at roomtenperature and
checked by UPLC-Ms after 4h which showed di sappear ance
phasefvas leegd @aér KaSQilenddhasolvent rembeed bying &g erode piadugt, 1.01 g.

In thd '§&%¥oRA BafcA! thehRmilprdesd b ek &P pRdLe! @hvértl 74 mg33.59 mmol) of 4-

bl ST R
chlorepesbezoig a¢id (5.80 mMmrl iRamdIof dichierringthanespbtainieg d,23 g of crude
produtt.rhedsdnbipescrude eedatiant werespusifiee by mhtomategi'aanﬁ(snlime

cycuoﬁ&ka)ﬁ%metﬁﬁaeéfts@ 70 ﬁ@)tbgwedpﬁs Yoptrd targek ¥&fpduhdl0 nL of

nder N2 overni ght (16h) The
MS (‘%gag't:ﬁ%ﬁwe\é% cggf@@ &5 Wﬁfand a precipitate forned
NMRURMSO-¢as 6 frrmleebed- 1y (ms. |1Hr)a‘H£ﬂ 216to8d); 333363 . Il); 3.62-
3.35 trhe3H)t B128-3 ooiouTt); 3DI0F206 (ddS:1H 1256-2.23 ((rYIBNY) .
1H- NI\/R consistent with structure. Approx. 60:40 ratio
a1 tereoi soners: 1H NVMR (400 MHz, DMSO d6) 5 ppm
Des"s'Pi'?" 26 (s, 0.4 H 8.09 - 8.17 (s, 0.6 H 5.17 -
Methg| wlpmorohqlimecasbwlae . 7-dioxide (31 3.95 - 4.29 (m
3 H 3.60- 3.91 (m 3 H)0§033 - 3.55(m 2 H 261
-2.90 (m 0.6 H 1.03 - (t 0.4 H. 30
Description 21 (7S,
9aR) - oct ahydr opyr azi no[ 2 ﬁ 1 4] oxazi n- 7-yl met hanol
and (75, 9aS)-

Toa 3@5%%%%3?&%@'@%%%‘8@]8%%”ﬂ gyg%ﬁ&%@wawmd.oxme
(D154 5 97° LryaPB iy Remhol SHuLEGdReipy/pas FHiBrids. 1nflugrqaceiip agid (4.2

ml) was laddéd Oropimieewiziledstifritig, at 0°C under nitrogen atmosphere. The solution was
stirre@ #07)3h7 whiy SiwiNg Rt ache3E YeHhperatrg. THe! sbiven€ Wad rérh&ved under

reducedtp[?e%?enghg Pw% éﬁé V\%?_“?_(? d@? on]a §€x'€£ﬂh& é{\%shgg %tﬁqnethanol

ution at
and efyed Bith S SnedhARRAS apEpenis él_@efQﬂSIC]_I?qu%wewﬁg&d @?d the
solvedt reewivetVizavitgold® g of theptaeget poomlueer si on to t he product.
MS (E&/+Yago8pRhgs)rto 0C, and 2 m. of MeOH were added

NMRIBFAS gy %épfﬁﬁ? 1% 2 Tor 8 9FCR L (o T3 G50 0%k 3.3
3.15 ehedted 18y2-99 fractHiB.1 1T2hés &8 2% 395080 BPolldht room

tenperature, the solvent renoved and the residue taken
Descli tnbﬂ 4¥e0H (a few drops of water added) | oaded on a

Methxh%}[{f{i@eidg&lgtn%@m%ﬂ?%’h,ey, ?H’%H}ﬁ %‘thga h3uenm vol unes)

thiomprphplineearpoxylate, b 1tdiaxidedR37er e col | ected and the
sol vent renoved, | eavi n@ Re title product as a clear

oi l. 320ny. Direct VE: 73 (M+l). 1H NWR
consistent with structu j%%@%s to be a m xture of

di astereoners i n approx. ; rati o: 151H NWVR (400
MHz, DMBO-d6) 6 ppm 4.50.1 4059 (m 0.4 H) 4.38 -4.48
(m 0.6 H 2.96 - 3.74 fm 6 H 2.57 -2.78 (m 2 H)
2.34- 2.41 (m 2 H) 1.881B% 28 (m 4 H) 1.69 (t, 1 H
To a Sy Scmlitloﬂl’bf&fétt&mdt%ﬁt&rrbrmlihedfarﬁaxylate 1,1-dioxide (D16; 1.08 g, 5.6

o Tukidd o 8 SR SMh b LR PN DAL 5L B e
(119(@‘2 dfgfc[e VL2 Bolnd, 5.0 byt

trlaceiqﬁyheqohyqiraeh(wyi(gju%mml) was geipd anethappiugen stiyeft algpem
tempé&raflpé 2additiohil dlihibexefN-bec-@ldddihoacetaldehyde and sodium

triacetoxyborohydride (1.0 g, 4.7 mmol) were added and the reaction continued overnight.
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(O LN N '"..-OrBDVs D23 25(7S,
9aR) - oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7- yl met hanol
w@ 702654 9aS) - PCT/EP2006/008845
oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7-yl met hanol (D21)
(315 ng, 1.83 mml) was dissolved in 10 nL of
anhydrous di chl oronet hane and treated with Et3N (600
The gulventwa8 removed unter TeRBCPressoe ang, ths résiduenwdy purified by SCX

colun r?@&lfdv@@ B&Q?h &gb%b%g?‘(ﬁ{dﬁ g%l%@xah@%)ﬂ %BBI(%%%Y%B@ to 1d1) and
i ed Wi or onet hane an

agalne%iz? t&gé\(]e %ﬁwgsé eNgﬂa%g c£ X 20mL). TLC analysis

MS (8837 IMeUH 95: 5) shovved 2 main products. The WO

NMRZDMH@B@ﬁ&QﬁﬁW EP2@080 O0334)54.07g08 @s, \WHr 86813, 8 (sad), 3.48-

tagl | S [ d
S8 LRI TSNS b2 1 A0k 1o 2 61 1 M0 o)

90:10). Isolated two products:
Desctiptioga$) - 7- ({[ (1, 1- di met hyl et hyl ) (di met hyl )silyl]oxy}m

Hexaas:bwhﬂhymﬂm{nmﬂmlﬂ-s@smcddeu 2]dwsxide (D1§)022) , 253
Direct MS: mlz= 287 51H NMR (500 Mz,

ny.
DI\/BOdG)Gppm372-37 1H 3.62- 371 (m 2
H 3.37 - 3.56 (m 2 H) 9(t1H)265 2.78 (m 1
2.55 - 2.64 (m 1 H) 44 (m 3 H 2.02 -
2.16(m2|—|)190-202 N1.|I—I)O75-090(39
H -0.05-0.05 (s, 6 H). |f|ed as the cis isoner
To a balatish FMEOHSIV] 26({[05,3 dimaihylethyl)oxy]carbonyl}ammo)ethyl] 3-

thio ?éﬂoﬁn&%%oﬁ & b (11aidxidé '('@Hnﬂgg\glo) ééjﬂnm%tl)hbf B clﬂéln}\&]%us

dichl e@teﬂé?\g&gq% a/éyr ﬁ?tjztnf?%ga af]gﬁ?,iﬁ%% El@é spﬁu@bn was
stirreHREOITieNPEsRHTEUBRT (idrogen |for11)h nyg. '(n;e so1qu)t wgs4qm9yed under

reduckdhbressudd and therebidue Todded nG2SCX colint), washéd with Atetifanol and

elute thgnoli rma ro as & frthlr %\%‘ Jgé phy
(siliciiﬁ?ld%eggy?c geggnq_boqj ceétg %herrb lﬁkggr@ hafr] QTR ethane

methanal 79:303 thgive HES et @fﬁhm composngeaks. Descri ption
MS (@é/+ 205 [M+1]*

ko) § (5h] 4 1P NN 2ok 336288 14, 10
3.15 Eﬂ‘n@’ﬂ)h?ﬂét%% it 2199r3 8% (4. i16%yA SRs21) | (T d KR oR-d gr(dt. 1H).

zino[2,1-c][1, 4] oxazin-8(1
Desclfbpilgy,]qb- 4- (4-fluoro-2-net hyl phenyl)-3-pyridinyli-N,2-d

OctahY &V iRER e g thZethe 3o Hickide (D19)

0. .0

ES.

Nj\
NH

To a suspension of hexahydropyrazino[2,1-c][1,4]thiazin-9(6H)-one 2,2-dioxide (D18; 165
mg, 0.81 mmol) in 1 ml of anhydrous THF were added successive aliquots of a 1M solution
of borane THF complex in THF (total 20.4 mi, 20.4 mmol) and the reaction stirred at room
temperature and 50°C, until disappearance of the starting material. Hydrochloric acid (5M,
2 ml) was added to the solution and stirring was continued at 50°C for 12 h. The solvent
was removed under reduced pressure and the residue loaded on a SCX cartridge, washed
with methanol and eluted with 0.5M methanolic ammonia. The basic fractions were
collected and the solvent removed leaving 172 mg of the target product, partially

contaminated by the starting material.
MS (ES/+): 191 [M+1]".
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Met hod a):
(7S,9aS)-7-({[ (1, 1-di met hyl et hyl ) (di met hyl )silyl]oxy}m
we@edghlsess ahydr opyrazi no[ 2, 1- c][ 1, 4] oxazi ne (BZREPI0BEW®S845
ng, 0.872 mmol) was dissolved in 3.8 nL of toluene. To
this 25sol ution was added
2-[3,5-bis(trifluoronethyl)phenyl|-N46-chloro-4-(4-flu
NMR@CD32D): & (ppm) 3.50-2.70 (m, 13H); 2.42-2.33 (dt, 1H).
met hyl pheny1l) - 3- pyri di nyl j - N, 2-di et hyl pr opanam de [ WD
Desc%o 5/Q002577] (460 ng, 0.863 nmol), foI I ovved by bi s tri
PEPP.- ut yl phosphl ne pal | adi um ([
(TR, $aRitrthygdrexymethyh haxaiwdiapyiaziioled- <(M541 Ea%if‘e'é? 9z§%ne and (7R,
9aS)-a¢(hgdroxyamthyl) leexahydeb pywazinaf 211 b 4] ebeazind-6,9-diané §32¢)L
of a 50% aqueous sol ut| on, 0.85 maol). The sol ut| on
oWwas 30degassed by| 3 eeze- p -thaw cycl es
[ t| rred at 90C. Af er 4h M5 |anal ysi s mdea
s1—o11-t-o—rhe b |ard—hro—trace oN
N'st rt| ng chl oropy react| on was brou
B°Fo@mterrper at ure, ut ed VVI M Et QAc (20 nl) ag)d
washed with sat. NaHCGS (10 nmL). Fhe organics vvere\OH
dried and the solvent evaporated. The product was
N-Bog Gwrehaite Byearbaalic atif 6helaleshapaY a( 2§ runekAs suspended in 15 mL
of anleydrbushdiztsloenietshe, 8bd Irbhted with O\¥nzotriazol-1-yl-N,N,N',N"-

tetran?&ﬂﬁ&%%@?@ﬁﬁ&%ggr%% QWQ2W§ t7e475rﬂHo‘F5 an%%sé&opylethylamme

@ it {3 oo Eab R R st OF ). L5l &t g metnyi ester
hydroshloride 618 gf 1178 nynd) ard gl{s[oplopylethylamlne (2 mL, 11.47 mmol) in
d|ch|dild_>nﬁieﬂ1layié e13ml)wat prepaned)amidl addboxy heethstiohanikaiy dihepgaction

was I%Sﬂ r‘bﬁ ﬁéé%@f?%ﬂ7UPE@ M3 an4 sﬁréﬂb\%a cbfversion to

m t enper at

the prﬁidy?to ge]reag é’b]"’ﬁ? g egf”'tﬁ dichloromethane (X mLBJ ang extracted with sat.

NaHGQ; @-04G (nL).idried dNas&Q Hyansbe pplvemamsciemeved 4THescrige wes taken
to the-rextetebWithbemudtheSpwiicatibnny| ] - N, 2-  di met hyl pr opanani de
It wad dis (z, dgo?\%d 13%0% gf@hﬁé)on’\ hate Sd t‘?éagg& Xntﬁ gbthSf 'ﬁaﬁ Jheggaction

mter
was st e%‘)'o%{ﬂée’BP%r fure a{‘%FPe‘%ﬁf’ Y ?rtﬂWed
disappdaraocg ofxhe @8akfuvithes jtartifhenatedal naptagedbxtaumv owesfor the
deprdi@ﬂécﬁgpél\iiesr @f/221233 anPB! ahdFeaction niktlreWss loddeRt 48 ddAréh a SCX

cartrlc¥§qS \A% lﬂ%y\@ W?A cgﬁm?lh&n{e%??hé ?mt)eed’ \ﬁrﬂﬂ%% I\ﬂgﬁeth?no dc
ammagia. ey bagic. a@@m%pw@@rﬁact'aﬁﬂwm spllegiar @rr hRIPQIYRIN removed.
The residisowas dssélsed in Hbinlitaf MeOr2a0d stlryed ﬁlﬁ)é’@&nder N, overmght (16h).

The réSRRBh NRLRRY dvp ARLE #&ldltéﬁé&fmﬁ‘@@ whidt R&d &8lieRielby filtration to

th h d
gve 379TpaY w8k 2bfpolnd iy mA 2 FINACS, 0 %hnaer
'H- NMBc@mmswtawthe%ruswée A;nw PRA#O0pptia pl diasierpojsomers:
1H Nmm(enamgzr ENFO s 115 ppo 81 T h8.26 (5,0.260(8.09 - 8.17 (s, 0.6 H) 5.17 -
Q)A&H%‘b' er#?(?a(iﬁ a.6 I-ﬁf3f95” G4 bh ?mt 3H)8. GBO-@QP(}FI ?FI) @%‘39- 3.55

(m 2ﬁ 1mé8&?1'?8é8§'ég‘%%l-ﬂ$ TS EAGE Kt - R = 608 min

(area % = 98.22) 20 Descrlpt|on 25
Descﬁp(|8n§4b| s(trifluoronethyl)phenyli-N[6-[(7S, 9aR)-7({]

(7S 5‘5}? ctalrydr Yraf go[21 c]P 4]oxazm-7-ylmethanol and (7S, 9aS)-

R

0- 2- nethyl p he nyl) -3 -py ri din A~ N,2-di nethyl
pr opan a m de (D25) 25

(7S,9aR) - 7- ({[ (1, 1-di et hyl et hyl ) (di met hyl ) si | yl i oxy} m
et hyl ) oct ahydropyrazi no[ 2, 1- c][1, 4] oxazi ne (D23) (140
ng, 0.489 mmol) was dissolved in 2 nL of toluene. To
this solution was added the 5 chl oropyridi ne (236 ng,
0.444 nmol), followed by bis-tri -tert-
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30 butyl phosphi ne pall adium (60 ng, 0.117 mmol ),

hexadecyl tri netyl anmoni um chl oride (25 pL of a 25%
wa@euaossssol uti on) and sodi um hydr oxi de sol ut i BCT/EEZ0¢1008845

of a 50% aqueous sol ution). The solution was degassed

by 3 freeze-punp-thaw cycles, then stirred at 90C.

UPLC/ M5 anal ysi s after 4h i nd| cated agnly parti al

conversion to t ar get compound. catal yst (20
ng, 0.039 mol gded and the rigac on left at the
same tenperatur eNfor V\D 20071028654R P2006/ 008845
addi tional 2h, change was obseryv in the

conversion to Br oduct. The solution was diluted with

with Et 0OAc (20 nL)\@p.pI washed with sat >HNaHCO3 (10

mL) . The product was 1 sol ated flash chromat ograp
(7R, QT koo Ao S Hrsarolh s Al asapae . ernagnd (7R,
9aS)m(hydrsiymghglmneké&ydmwrazuaarm1 t]ik4ipxdzind-68-diend (3203365 mg,
1 82 s t‘; t%@@?_fh %0 @Sf WIBZj_ﬂ U0 solfsHAt rBbABmeErature. The

susp§)3| slr M)ie qhﬁf,lf d téy ? Fﬁﬁt Mﬁ 3;2 lng complete conversion
to theop(eéwylt }Namcn@l]edm dnyand- mtmf MeSitpwets rabondy fatiewed by
1mL 6fft§bhcprﬂ©f@c5 pE Gk 1N.aTFR) sd|Ukidh)washv&rfriedirteo 7SO &ifred for 2 A@nd checked

by dl@ﬁ l%gs?ﬁ'e Qcilu Qs )Jyugﬂﬁ‘rognwotlahﬂ@ra‘?@%bﬁ’%’é@oh@nf"‘r‘é’n‘fbved and the

residyes ekeh bP iy MO (R oI dioRRe. Waler affiegh pariesan 4 SCX cartridge,
washea ith Mla z()fboclatrm VOIBTES) a0 eBoed gith 2Mimethanalil 3minon&@. The
nlnhthn PbsifErAEHOHS wiké BbIRCRFRINIAAE s@ﬁént&@ﬁ@de@'l&ﬁﬁld Befitle

prod as 3 c%%rmzbnﬁd;% rtegmso}a st irred for 30

ser n th | ester
'H- NM?d%Oaé'ﬁ\eBF Vil siractyre, @pp%a@fp 'Pﬁrﬁl")"‘tf‘\‘? ‘Bf %St?fﬁoﬁfﬁh%/'ﬂracﬂ%ox
60:40diatittl or onet hane was added DI PEA (0.7 ni, 3.95 mol)
1H NﬁlP@(4bb‘R/leefDM$®Qﬂ §9 H1t4 S0 - W& (&1, 014 1854 @QV 433 (W, 106 H) 2.96 -

o7 iy D57 S ﬁ)#% AT R

20stirring at roomtenperature overnight. Wter was
Desceigition 22@andPesoriptiand28 m xt ure and the two phases were
s, 959“”“%"““‘““2?@%@@%"%omﬁﬁee?ﬁ%’r%?ﬂi‘%*f%ﬁz?ég"°[2”
clll.4lgxeeing 2S04) and evaporated to dryness. This

crude material (1.66 g) was used in the next step

(7S,9aR}-Aq{[(1,1dirmbthylathyi) (dimethyd)silyBSxydricth Wi ctan ydrops#fazino[2,1-
eIl zgy;gi %[?1 .59 mn Description 27 (7R, 9aR or
-df- roxyrret hyl )hexahé;dr opyrazino[ 2,1 c] [1, 4] thi

azi dlone (D27) - eheoj soner 1 of %} To a
sol of t he crude 1 1 di yl et hyl
S) - (( 1 ( hydroxymet hyl ) -12-

(et h RY) - 2- oxoet hyl ] am n &r bony1l) - 4- th| phol i n
ecarboxylate (D26) in 20 nL of 35di chl oronet hane were
added 10omL of TFA. The react hoTepist ure was SO TRDME
at room- 53 - WD 2007/ 028654PCT/ EP2006/ 008845
tenperature for 4hrs. The sollj?wt was rermved[yzgjer
duced pressure _and_the residue was taken ugél n MeO

(7S, %ﬁﬁi qcthydpPryrezinoBck cl AHPealY -Yimsthanpbard (s 9aflit ed
octahydirohynaeinb2nthlf1,djJowezind -yimethaool (024} €815 mige 188 romel) was

dissolE8 HE B8 MRSt ahRfdre@d HichBro&Rasd hid #ébted with Et;N (600 pL, 4.30

mmol) and TDBMSCI (590 mg, 3.91 mmol). The reaction was stirred overnight at room
temperature (17h). It was diluted with dichloromethane (30 mL) and extracted with sat.
NaHCO; (2 x 20mL). TLC analysis (EtOAc : MeOH 95:5) showed 2 main products. The
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at 50C for 45 min. Then it was irradiated three tines
by m crowave (set paraneters: 5T=80C, t=10 mn (1X);
wa 2002028654 =5 min (2X)]. The sol vent was r enoveRCERP2006/008845
after 2 days the crude revealed the formation of a
white solid. So it was precipitated wth DVE and it
was collected by filtration, washing with Et20, to
organi¢s/eererdrietisndiibe solverit remeved tlebwing @nduwbicl w28 puggfied by flash
chrorMa‘ta§Pépﬁ%/ &dilicd, EtGRSHEtOREMeOH 90:60). foldiéd b pYrducts:

e e e
cJ(1 4&‘1’”@2@@/6(98 1 288 Mgh PAeet MPs /20381 (MUI¢, t =30 nin). After
1H NMR (soathitdn, DMS@ @&nd pbat 8.M2 ef3. 2% en, tli H) 362 o AFO Ul 2ud)s3.37 - 3.56

.63 8 ﬂ?z%shfzom M ppbisd -(Bdy (18,1 M 2%%4) VA (n?, 3 H) 2.02 -

216&5?311@%53% 0B L, 5 AL 0 -

Idenfifiash asthe £ifds@Per baped DDROESYFrefsPe@sx) and t=90 nin
(1X)] the 3rd batch of the title conpound was i sol at ed

(75, E&% (E[Q"Y"Blrﬁé}h Q!hlyﬁ(dn'fi V!)’suyy t@ylfé ZhyRk§RRAzino[2,1-

e es was very
cli W!“gr(oé ) r% ﬁ §§ lgl 5{;4' were used in the
TH NMEX (508 thbz, DORBOF delsd pnmz&Gaid/ 1(*M+3_';36 @.tH0) 3674 A H) 3.36+ 3.43
(m, 2WNR.G2A01 Myl2.68D\b15 (6) 1 H) RIBD-B.68(m, BHRZ.50M2.56 (), 15Hp2122 (t, 1

H) 2. ﬁ dgkt *9}124 %3\ % &9% (r‘f) 1%)%8%&‘% H%g%’h&é” ggﬁhs)%g?g

'de“ti'eﬁ)asﬂ“esW’(stO'ﬁeﬁ %—‘bed?”;% ES}’ Cé‘iss(ﬁﬁa§ H 2.45 -2. 64
(m 2 H Description 28 (7R, 9aR or

Desc&)@ﬁb,ﬁﬂ( hydr oxynet hyl ) hexahydr opyrazi no[ 2, 1-c][ 1, 4] t hi

[ t ereoi soner 1 of
2[3§? gfﬁbg‘}'ﬂﬁﬁ%p%egn@ m@sﬂgﬁgog?“@ artl n 7R, 9aR
dimegfyylethyl) (di JsilyexvimathylhaxahyARprazipal?; ‘g-cin ,4]oxazin-8(1H)-
yl]-4-<¢4-florg- 2hmethy|peheﬁy9-3dpmmnYI[[}M}d(lﬁémylrgppanmldm(tDM) in

di chl or onet hane ( vvas added 77% m CPBA (684 ny,
3. 05 mmol ) andth egtion mxture was stirred at
room 30t enper at ur e 3 hrs. The sobvent was renoved
and the crude was p rify eq\, by chronma ography (silica,
CH2A 2: 2M NH3 in Me 5\t0'2) give the title
compound as a \Nhl te sol i 0 _Ag 59 HPLC/ VEB:
m z= 249 (M1)°PT@AMYD. 21 ni
DVMSO-d6) 6 ppm 8. 34- 8.
(dt, 1 H 4.25 35(dd, 1

1H)511(t 1 H 4.80
.89- 3.99 (m 1 H 3.72-
3.84 (m 1 H 3.62 (t, 1M 3.49- 3.59 (m 1 H 3.23 -
3.37 (m 2 H 3.13 (t, 1 H 3.01 (t, 1 H WO

Methgé)g)7:1028654PCT/ EP2006/ 008845 Descri ption 29

(7S,9aS)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c][1,4]oxazine (D22) (250 mg, 0.872 mmol) was dissolved in 3.8 mL of toluene. To this
solution was added 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (460 mg, 0.863
mmol), followed by bis-tri —tert-butylphosphine palladium (110 mg, 0.215 mmol),
hexadecyltrimetylammonium chloride (45 uL of a 25% aqueous solution) and sodium
hydroxide solution (85 pL of a 50% aqueous solution, 0.85 mmol). The solution was
degassed by 3 freeze-pump-thaw cycles, then stirred at 90°C. After 4h, UPLC/MS analysis
indicated conversion to the target compound and no trace of starting chloropyridine. The
reaction was brought to room temperature, diluted with EtOAc (20 mL) and washed with
sat. NaHCO; (10 mL). The organics were dried and the solvent evaporated. The product
was isolated by flash chromatography (cyclohexane -> cyclohexane:EtOAc 85:15) as a
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[(7%, 9aR or
9aS) - 2, 2- di oxi dooct ahydropyrazi no[2,1-c][1,4]thiazin-7
wo ylopnesichanol (D29) - Di ast ereoi soner 1 of ( D34)PCT/EF®0O@008845

solution of the starting (7R, 9aR or

9aS) - 7- (hydr oxynet hyl ) hexahydr opyr azi no[ 2, 1-

c][1, 4]t hi azi ne-6, 9-di one 2, 2-di oxi de (D28) (200 ny,
whiteGso80:6390mng X 0.483 newlal 257 98) @Eemto the neki SBef3 withbutJadtheri on

tenperature. The suspension was refl uxed

charag{l/%[z%ﬁgﬂht and 10 checked by UPLC/Ms. HCl 6 N (ca. 8

nm.) was added to the reaction m xture, cooled to 0OC,
Methgé&):t he resulting solution was refluxed for 1 hr. The
To a stirastesolatonf(7$,0a8)-By{[QCX cartridge to give the title

dlmefhg m@ﬁ'lyf’}m bk m%ny) céﬂﬁi@o@gamﬁ%{@r’itﬁﬁﬂbi@zuﬂé @19y, 59,

174 % %’F rl%g@r{)om terﬂ?e@lﬂfg und rg/g é % o,gbtlon of 2-
[3.5- @s(yzﬂuorosnejsyl ny ISzchimo-4z(4éleo -n@twp@nwi" W@myu -N,2-
dimethyiprdparamiiel . 759, 58. SGmnm(hIebi) inB028}of AnB®lueme wasHdded 7ibllowed
by sddfum fertButbXasgé (2 7&3 J20M8 BAn#fils] and Q%Bn%rt-%@@ pHodphire patadium

Q. 49§ g}%%l | }ﬁ %Ehlﬂ?ﬁln)l % %wéé’?%&t%‘a[‘?@ﬂb??ér%‘é’rg{u?é% 2 hours.

The '(‘BQ{!J WB?@%!‘P‘@%BH KavepwA to g temBeRaiureang flteeqrkpien Stgginat. The
filtratefvap t7eh) diRieRl with ethyl acetate (200ml) and with sodium hydrogen carbonates

(sat. SaFor? 286 mlpnhdeémé:@yw awécﬁzmm{e%qheédué ihyén) W ébafdd:te?:l with

ethyl ac¥tald BLAL) (FfPdo ﬁéd LA any
conc?.mé%( cfn@ ﬁgj;gﬁlgg onEL %ILHZ‘QDUIEI_ yrmlﬁ:Ia)g gp( n"qg;gia;{)ry eluting with

10 to/20%4 quﬁzc!@taxaneép afdord 1e titescamopquad rastralpgllanifeamdha. 19).
UPLG/Vn pehie ahR® g @68eninswithoh/zt+ p86.8&Ev+Hef't still for 2

HPL@' Sk- u?p}@at odBiiBuLs, 29§99y and the two phases were
parated. The aqg. |ayer was extracted W th

d| chl oromet hane (3X) and the conbi ned organi c phases
Descfiptiond5i ed with Na2SO4 and WO
2-[3,5’-6&'(&3[&&6&4!@(554)5%HQ@JAD[lﬁﬁﬂﬁ QeRﬁDQ{[@t e-d to dryness.

dime d‘ﬁgH&ﬁg )@,gwt]gk@gn zl! tff‘i cgq oxagln-8(1H)-
yll-4-fa-flyorg;?me Hhﬁ“( '“i/’ '"‘?JIBE@’HB“?]'?‘
(Mtl) @t=0.54 mn 1H NMR (400 I\/Hz DMSO-d6) 6 ppm
3.39 - 3.48 (m 1 .31 340(m 1 H 3.13 (t, 1 H)
52.91 -3.09 (m 3 H70- 2.85 (m 3 H 2.56- 2.65
(m 1 H 242 -2. 227-2336(m1|—|)2.19

-2.30 (m 1H)191 O6,(m 1H 4 (t, 1 H 0.80
(s, 9 H -0.02 (s, 65 sgripPio
g ¥
CF

OTBDMS T

(7S,9aR)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c][1,4Joxazine (D23) (140 mg, 0.489 mmol) was dissolved in 2 mL of toluene. To this
solution was added the 2-chloropyridine (236 mg, 0.444 mmol), followed by bis-tri —tert-
butylphosphine palladium (60 mg, 0.117 mmol), hexadecyltrimetylammonium chloride (25
HL of a 25% aqueous solution) and sodium hydroxide solution (45 pL of a 50% aqueous
solution). The solution was degassed by 3 freeze-pump-thaw cycles, then stirred at 90°C.
UPLC/MS analysis after 4h indicated only partial conversion to the target compound. More
catalyst (20 mg, 0.039 mmol) was added and the reaction left at the same temperature for
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102[ 3, 5-bi s(trifluoronethyl)phenyn-N16-[ (7S, 9aR or
9aS)-7-({[(1, 1-
walaventssset hyl ) (di net hyl ) si |l ylioxy} et hyl) -2, 2pci/BRI00©608845
exahydr opyr azi no[ 2, 1-
c][1,4]thiazin-8(1H)-y1]-4-(4-fluoro-2-nethyl phenyl)-3
-pyridinyl]-N, 2- dinethyl propanam de
additioB3|12h, Butisd efiagieasesbsérved,in theWanyerEBANB@roduCEI he solufion was
diluted) v vt \Hﬁr? ERAE 2b7r§1_ a%ﬁvt Qéhe%@iﬁ&w st (NdHdo (10 mL). The product was
e r .
|solatleﬂ QP@"%" ETr glrﬂ;i) {%gg x?}(la Egé?%gﬁ%hu? 6 QP%S QPé yeﬁow oil:
87 mg (@41 himwnal, %’.ﬁ’,ﬁ taken to the next step without further charactenzatlon
2-[3,5-bi s(trlfl uor onet hyl ) phenyl ] -N-[ 6-chl oro-4- (4-fl

Desc E.%n?z

1 1-dmss”‘izﬂ%£?'d§%o/ﬁ> SRt R BT T
oxoetintijaghipakcarbonyrd-thinmeorphgtinecarboxylate (non-preferred name) (D26)-

Diasferé&oitbmet @1 t - but yl phosphi ne pal | adium (34.5 ng, 0.068
mmol ), hexadecyl tri nmetyl anmoni um chl oride (21.6 pL of

a 25% aqueous sol ution) and sodi Lgn hydr oxi de sol uti on

(40 pL of % aqueous solutio The red&xtion

m xture was degassged by fregze- X baw gycl es and

then it washNstiyred at 90C for 12 250 s. DuPM‘?g this

reaction timecfaorther amounts of BageOpal [ um

catal yst (17+17 ngy) were added. Et OAc and NaHCO3 were

added to the reaction m xture and the two phases were
To a s@puoradfadiBod trdoragipholitee ¢arbse/livasid¢@usa gt ed7whinbl) BhO A5

benzétﬁ%%l ’c’i N, NEN Z@g%ﬂd?ﬁ{{gﬂmﬁmnfte%‘aﬂé&éﬁ%fee(@ﬂﬁ% 697 g, 2.17
ol 13 ST A 8o R B P i aze L BR &IV nl B gmon and
the sgution way stirps}) for 80 giing Tphaesqspen%% ehiBwerite methyl esighi t e
hydroehloride (0.42 g8.95 yihrabljl 5 PAL. of Whydfb@dﬁﬁlbrdn%tﬂténéiwds 4d&ed

DIPEA @’7 Ii’lé gé'ﬁlwg @e éﬁ%@%c?@féd’g%d%g%g Z[é éd”% r'v%)fh@ the

solutl?gggntmqing tBﬁ/B@i' % OpRIVaS gqd the F%act;lorsgm)ttgre an |_|6 was left
stirring. a8 QoorT te@ppgratureoygrnightt6 (d, 1 H6.95 -7.14 (m 2 H
WatePwBd ali§ed tb the rébcbn nfixtbrk 48 thé tb pRastl wete B8pérdted] Th aqueous
layer aQ%étr)a_gl g@gg%%\%gpn ?haﬁ% %ﬁifé@cgr]nggpe r&% ?_§haj$e§ ]\_/vere
dried l§a2$94p_ﬂan@e)ﬁpor@teg-yo mnegs lszcrg@e( g1ateg|a %) yas u%edHy the
next ste@tsout3uitherpuritication. 9 H) 50.00 (s, 6 Descri ption
UPLGRIS: m/z= 349 (M+1) @ t=0.59 min

Description 27
(7R, 9aR or 9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione
(D27)-Diastereoisomer 1 of (D32)

S

S 0 [ .
* N N 0]
OM —_—>
goc o) ) OJ\/N
OH !
~

OH

To a solution of the crude 1,1-dimethylethyl (3R or S)-({[(1R)-1-(hydroxymethyl)-2-

(methyloxy)-2-oxoethyl]Jamino}carbonyl)-4-thiomorpholinecarboxylate (D26) in 20 mL of

dichloromethane were added 10 mL of TFA. The reaction mixture was stirred at room
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(7R,
9aR) - 7- (hydr oxynet hyl ) hexahydr opyrazi no[ 2, 1-c][1, 4] thi
W@240me28659- di one and (7R PCT/EP2006/008845

9aS) - 7- (hydr oxynet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 41t hi

azi ne- 6, 9-di one (D32) 10 To a solution of N-Boc

t hi onor phol i ne carboxylic acid (0.803 g, 2.96 mmol) in
tempéaiture farf4has Thérsolventivas remevedt urdaeregasedpigssure and the residue
was ket A MeOBMEMilodded\bria NOY&irtridige! The frddivhs! Bluted with

methér?tfllcaafnlergrqlg Q\%F?E&Ie%t Tme \&:é.mqgwgs A@U&Fd r5m3|the ?6'9( c}nr\ﬁas stirred

at 5016 &g A5 RN EReRit Wé§frad'éﬁ9amseﬁ tiges by "('@foyﬂe [set gaganeters:
T=80nDxtE) 0 aniral (BX) e+ tROSChieebamibF R X)) OPhendglvent 8&s membyed and after 2 days
the c%ehéwa%%e tnatios oPé APRE &Ll IS |ﬂ@§§9récﬁnltbfé% Wi PGAMECAhd it

wes Pugytd By Vet SRR ko e o o e compouns
20 egnvedp oMer Dstepd). phediliered solytion waéﬁvmfﬁlﬁé tadrymessgiand the

resuIng drudie, alidsotveder DMEE wasdrradititeddive timsistbly miatosvave dsétearameters:
T= 1364@2556% amertmt%ﬂ' e ¥ash Bfemew.ﬁg coFEBSur‘H WHR i§dhatéd as a

browrg%ﬁ Wq|dc(§? |"?)9\ y= g%(otov\%g Eﬁpgieﬁ\?g&tt {e?liu%:bjtur tqu(?srtreated in the same
way a$i keiprgranteafien frar anerowe v ragditien [sst parmetersoC= 1346, t=30 min
(3X) ArBEeb0 ein $1X)] the3 abatet onthe et compollid ek istiated 3€ a brownish

solldfﬁr}ﬁg[}‘-ﬂﬁ@so[&@é@& under reduced pressure and the

s ta n MeOH and .l oad 0
Sincedt ?tpr'B(nﬁgﬁ‘ePﬁéhﬁeP PSRBT GV SHR Faafsis. 8l of them were
used gotheeexestep.t he sol vent renoved and t he residue
UPLGIMSS al/xedt7 (Mnﬂtgaaobsamd stirred at 50C overni ght,

1H Nhﬂegogyﬁ?%nﬁ% ﬁ%‘ pgm?oé e (Rphﬁsﬁr&Pﬁ,e’?ﬂ) 4o ERY) 3.08

reci

(dd. 1c/d) -8B SPAY- 11 3421 Al Sl 1t'T'1)e3 ot A (M alﬂ)u?rgo (d, 1H)2.80 (d,
1 H) 288 e@@r(at, a4 eBodi(mg 2tHhe col vent. The two

fracti ons were anal ysed by 1H NVR, which was
Desc?ﬁ%b% Lent with the product, as a m xture of

ereoi soners. They were conbi ned and used in th

(7R, Sk or %%@pﬁmqﬁe&ymﬁmﬁmﬂaMPPPV@&!M%1 -&jff ﬁé%lé?lunstq Fione
2,2-dioXde (D28) -Diastereoisomer 1 of (D33)

9aR) - 7- (hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] t hi

azi ne- 6, 9-di one 2,2- dioxide and (&R o

9aS) - 7- (hydr oxy thyI)hexahydropyraZgno[Z 1-c][1, 4] thi
azi ne- 6, 9- dkﬂi 2- di oxi de (DGB)[i
20071028654P 008845 0"0 OEN CHH N C
To a suspensi on of

9aR) - 7- (hydroxy%%%hyl)hexahydropyr@fLﬂOFZ 1-c][1, 4] thi
azine-6,9- dione and (7R

9aS) - 7- (hydr oxynet r@*ﬂ) hexahydr opyr azi noPEl 1-c][1, 4] thi
Toa Q]s'p@ﬁsn@n 8f l‘F‘lb%’ﬂﬁtl R, daRodr 95B)- 7§ed 7?}9& | Héxah dropyrazino[2,1-
0 M

cJi1 4@ mgze E@Zf 6{?1‘ glgct Y%{nwg n g‘FP'OEﬂ ¢ %r}ﬁ mE}wgé added
77% mepipRp éwr @gf $PS pmmolnapd e repetipnamixiirera@s shidedatroom

temperafune fir SchrarTheveuvesnd wak rémdled-hndTthe crudguvak plriiee byas
chro 5} ggg eheg cﬁ I wﬂumn Nxe@(tj §55 # sg? %Cé %hmg compound as
(0)1]

a whilges O%g’B r‘ﬁsn’ o4 rTg, 239 ol 1H RVR (500 Mz,
HPLQZM@OWSIE‘)ZB?MM) 42028min H) 8.41 (s, 1 H 5.48 (t, 1

1H NMR (500 BHZ, DMS )0 1O Ap@®B.§4lt 8.4 () 14) B0 + (14 AG4 B0V (dRH)H) 4.25
(dd, 1443786 99:00%R), 1442872 d9:84%mf D 1) D2 r, 1} 3.40M3 90 b, PH$Y. 23 -

3.37 (m, 2 H) 3.13 (t, 1 H) 3.01 (t, 1 H)
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3.99(m 1 H 3.72- 3.85 (m 2 H 3.62 (t, 1 H 3.52
-3.57 (m 1 H 3.23- 3.47 (m 4H 2.95-3.18 (m 6
wWoHe07me86s4ur e of di astereoi soners (rati o about BGI/EB)006/008845
Description 34 15[ (7S,
9aR) - 2, 2- di oxi dooct ahydr opyrazi no[ 2,1-c][1, 41t hi azin-7
-ylimethanol and [ (7S,
Descoip8pn292- di oxi dooct ahydr opyrazino[ 2, 1-c][1, 4] thiazin-7

[(7S, 9% R srdd 5202 -d(MOcth?ll pYrdzid[2,1-c][1, 4][th|azm-7-yI]methanol

g d 2,1 1,4]th
(ngga'gﬁtergg@égﬁ one ZH%\A}JI? oirgeyZBg%r??Rno el Ith

9aS) - 7- (hydr oxynet hyI)hexahydropyraZ| no[2 1-c][1, 4] thi
azi ne- 6, 9-di one 2.9~ di oxi de (D33)% ng, 2.39 mol)
was added 24 m_ 1M BH3- THF sol u room
t enper at ure. spe sion was reflu ed over ni ght,
and checked by Ul C/ : product_peaké sgen at 0.17 and
0.37 min, both N z= 221 (I\/H ) .Thenexcess BH3 was
guenched by addPt i agn of MeOH (10 nL) at OC, foll owed
by conc. HC (2nlL) ‘a?@ht he 25sol ution“wgg heated to
80C and stirred for . The crude was purified by SCX
cartridge, |leaving the expected product: 398 ng, 1.81
To a sotofion dfthé&\bRrt(gQ@RIVBER oDBBE)-Bghydsoxyprathlyl hexdhydrdpyrdzino[2,1-
c, z%)r:éQm(eIeg%dﬁbﬁz%%x.de Déﬁ)g@b fd)so% Rfhol w?as?a%d(a.Hla deZmL of 1M

BHs- 3gol ﬁ?n gt rﬂ?m g%e(attu tp_ﬁsuspﬁgsnggﬁ%ls‘ge e ogergn agd
checkadMWBLGMS| ast er eoi soners (rati o about 3060/ 40).
HCI el g€ I8phLma§5d<ﬁmdolﬂ$§m"acﬂtbm Mixtar@, cadled to 0°C, and the resulting

SO|UtI§[Q Qlysq y 51)} égpaﬂg gﬁ&@fé?lfrigd bze‘%ﬁﬁi F?Earldéggé %rV%pt@/'? taMQ

4 g1 |de ( D35) -
HPLQﬂV@s,nézea%b‘v‘re‘r)@taﬂd751(nms 9aR or S)-7-({[(1,1-

1H Nmm(at)bmmz fDNI$?CH6§T6be'| .56 |(tym<P-?§)8}189i$12@Qﬂt 20y drgapy3. 82 (m, 4 H)
212 (290 Bra sy OpEBRer =5 ST g GoaimA g e

am noal cohol (397 ng, 1.80 mmol) in 9 nL of anhydrous

di chl or omet hane was added Et 3N (880 pL, 6.31 mmol) and
DesciﬁPBUB@b (815 ng, 5.41 mmol ). The reaction was stirred
s, ?ggtp 1" om tenperature. |t vvas checked by

or .the products at 0.

d'met'mhtj'vl)(dc'"\ﬁﬁy'lﬂ'vll?’éﬂmtbw)% eh}"éfpebfazrm{a 1aﬂ&' ﬂsh'azme 2,2-
dioxide {D3Q):Ridstarediseater INaHCO3. The organi cs were dri ed

(Na2SO4) and the solvent renoved. The crude was

purified by gl agh chromatography ()S|d)| ca, CH2A 2 ->

CH2C 2: MeOH 90:10). Isolated two loducts: (7S, 9aS

or
R-7-({[(1,1 hyl et hyl ) (di met ky{-)Si |yl ] oxy} nethyl)
oct ahydr opyr ai‘l' nol 2, 1- —<eH 31+ t hi azi ne! 2, 2- di oxi de
(D35) - Di asteregrSoner 2 1H NVR ( 500y , DMBO-cl16) 6
ppm 3

~OH ~OTBDMS

To a suspension of [(7S, 9aR or 9a8S)-2,2-dioxidooctahydropyrazino[2,1-c][1,4]thiazin-7-
yllmethanol (D29) (182 mg, 0.818 mmol) in 8 mL of anhydrous dichloromethane was added
EtsN (340 L, 2.45 mmol) and TDBMSCI (246 mg, 1.64 mmol). The reaction mixture was
stirred for 15 hrs at room temperature and then the homogeneous solution was left still for 2
days.

Sat. NaHCO;was added and the two phases were separated. The aq. layer was extracted
with dichloromethane (3X) and the combined organic phases were dried with Na,SO, and
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203.49- 3.59 (m 2 H 2.99- 3.20(m 3 H 2.79 - 2.92
(m 3H 2.63- 2.77 (m 3 H 2.54 - 2.63 (m 2 H 2.20
wo 2078%6f4n 1 H) 0.78- 0.87 (m 9 H) -0.05- 0.Bd1/E£P3006008845
(7S, 9aR or

S)-7-({[(1, 1-di met hyl et hyl ) (di et hyl ) si | yl ] oxy} net hyl)

oct ahydr opyrazino[2,1- c][1, 4]thiazine 2,2-dioxide
evap¢rB&@) todnameser Bu gude was purifigdby soomistagrapdyisiied,YHL1,: MeOH
10td3@9"nl)2t5 nﬂe3the tlaeégmbﬂhndaé‘% w’@ut@@ohd Bi156Indg,P=55%) 3. 11

umgjxy ) ﬁoﬁ)gré,g,(m 3 2.74 - 286(m 3
1H N R1@OQ|MHQ mylsg -Gy d ppm .38y 36188(01 1|§pn33§1 ,}14095 1H)0°, 53(t 1 H)
2.91 - 3.09Qm, 1) 267(H) 2.66mi, 31 12t56n 2.85 (et pir)ewzouz;sy(m 1H)2.27-
t di
20 gL Lo BT LB P g 002 e
R -7-(([(1,1-

di met hyl et hyl ) (di et hypsi | ynoxy} nmet hyl ) - 2, 2- di oxi dohex

Descaiptioh@1yr azi no[ 2, 1-
neﬂ;ie-méﬂgék HPSLs)er- k! phenyl) - 3

2-(3,%b r‘ﬁUo AétH})ph
dlme [53} %@F&yé éméy %%pzagloxuijo‘?\exahydropyramno[2 1-

c][1.4ithiazio B BdkyEH (Edhore2ometindpienyd)-Bpyridingtivg2- - 7 CF3

dimethylpropahtinide (081){DigstePedisomeR - 7- ({[ (1, 1-
di met hyl et hyl ) (di met hyGsi | ygoxy} met hypoct ahydr opyrazi n
o[2,1-c][1, 4]thia§|ng 2, 2-di oxide (035) (111 ng, 0.331
mmol) in 2.2 nm o ol uene was added 2- [3, 5-
5bis(tr|fluoronetE1 phenyl kN16- chl or o- 4- (4-fl uoro-2-m
et hyl phenyl) - 3- py [1-N, 2- dimet Elpropanan1de [ WO
2005/ 002577] (136 , 254 mrol ), DbIySstri
-tertbutylphosphlne D .
hexadecyltrlnetylanqgnlu chll or| de pL of a 2596
aqueous sol ut iT®@®Ms0DId, at [
solution (31 pL of a 5
sol uti on was degassed by

uedus’ sol ut i on). The

eze- punp-thaw cycl es, then
stirred at 1090C for 3.5 A check by UPLC/ MS showed
the product peak at 1.22 min., mz = 831 (Mt1l), 416
(m2 +1). The solutionvva diluted with with EtOAc,
washed with sat. and the organics dried

Toagm&,’ﬁ%)ﬂsﬁ@? BF 948) h q i sol ated by fl ash 0
B
(D30){p4 84478 @nd P53 BisttiiforeRetdy )gtsryil-N-[6-chloro-4-(4-fluoro-2-
methdatignyB-3-pyridiiryXyvie idippthglorarand mideM @ 2063/002$ 717) 2184 gy @338
mmolg@) ml_ d*(a% Rydtbls ine vadtd audd bis-tri-tert-b utyIphosEhlne palladium (34.5

mg, O r{Emf )4 %)ﬁ%x @%@de%gnrb@%qggr (;e}_%ﬁ%gfﬁ_ otna Yo aqulegélls
solution) and sodium hydroxnde solution (40 pL of a 50% aqueous solution). The reaction
mixture was degassed by freeze-pump-thaw cycles and then it was stirred at 90°C for 12
hrs. During this reaction time further amounts of the palladium catalyst (17+17 mg) were
added. EtOAc and NaHCO; were added to the reaction mixture and the two phases were
separated. The aqueous phase was extracted with EtOAc (3X) and the combined organic
phases were dried (Na,SO,) and evaporated to dryness. The crude was purified by
chromatography (silica, cyclohexane:EtOAc 9:1 to 75:25) to give the title compound as a
white solid (172 mg, yield=47%).

MS: m/z= 831 (M+1) and 416 (M/, +1)

HPLC/MS: m/z= 831 (M+1) and 416 (M/, +1) @ t=1.22 min
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i OCN[N,..--....tOCHNIOH 1;111Owe Bac 0OBac 0 OHo
200H To a sol ution of
wd 200728864 (1, 1- di met hyl et hyl ) oxy] car bonyl) - 2- pPQEEERRDGI@SS45
carboxylic acid (10.88 g, 32.93 nmol) in 100 nL of
di chl or omet hane was added
0- benzotriazol - 1-yl - N, N, NW et r anet hyl ur oni um
TH NMR (5a8DIMidz, A5t d) § PBTLY.01 14..162) 786 86.1119) ik y.&r(eh, 2 H) 7.16
(d, 1 i) BIBRIORY {8t M) e@vge 1 ) .36L.4. 55 m@b) 4T4%e(m, 1 H) 3.80 -

r r I
a.04 o) helr b, ¢ AFa g 317"%“ T a8 S D 235 - 22 m.
H) 2.1 (3.2 PP’ dmd3di) |2s 48 fsadiid- 346, 341)P.78 (S 9H)
0.00 @56H)mol ) i n dichl oromat hane vvas prepared and fi naI 'y
added to the reaction m xture. The reaction was |eft
D stirripng at roomtenperature for 2.5 h. UPLC M5
escLptiPN 32 showed no more starting material and
(7R, 9aftlv (@%gxymetwghpx@w@ppyww@ 2)M¢es][1,4]thiazine-6,9-dione and (7R,
9aS) QQG?GWW%QG&SMQAB[ﬂI -cf[1 @thidzine-6/9zdiand 3032)
The reaction was diluted w th_dichl oronet hane
aﬁd extracted with $a s NaHCCB, dried (Na2SO4), a
[E sol vent renoved ﬁl’he crude }{23.5/g) was taken[to H
ne®H step—wi-tholit>f S pUigpd Cation—lt=was'N
Ivedln 80 nL )f gic or gnet hang and treated N
ZQPCITQ of TFA, added 5Theoweacfi on was sti r(?ed
at roomtenperature—for 2h stored m a freezer \OH
overni ght, and then added again with 10 nL of TEA and
To a gelutiqreef NrBog wpmpmpt@r?eawb@WG acigr{0.808 gwaS64pmekén 16 mL of
anhy@98s dichlordmethaes was hﬁﬂedidﬁ&ﬂwzﬁﬁfaﬁolfﬁzﬁ N, 2Oy -tetramethyluronium

etraffigtd] fopmd é dh &S élg Qid | 09'1 Fhin.
ki N Ml o b e e

solutlprégg iSeHng @pga @}d lfq 's base
(1.02rmel:, & ammolingichloremeitiaoe W@é@ﬁemrermamamqﬁ torihe reacﬂetzmlxture.

The ré&¢tidhMas 1t etinFig @t oo wephpsiBtueSVarsightc B@LEYMS analysis showed
conv%glaﬂ% fhte a&?d@rﬁ dTﬁé“r%aElr df%aé’@ﬁ:t?&@k@ﬁﬁ:ﬂlo@méﬁéne % extracted

IL.ONns were stirre
é 7e'3 was taken to

vern
with vaipty drigs (2SOl 208 17e SOLeNt avas remaved Thg qrudk
the nextisteprwitreut irther paGitldatienl) and di et hyl ether, |eaving

It waddi¢ogedoih a0 Bedichibtorathand andladdrid 15hvaL &F ﬁfSA%i OAWETHe reaction

stlrre% Eg%!’g% %4’8)% J(Ym% fB%q'[b%@éa \%Gpwgﬁg%rgévfd%n%gi e&ﬁuc%d ?%S@Jre and
the residugvasyaken yp irgVigoH ngl 18adqdp g;arglfgeg,ﬂ%fr Gtiong coming
from SEX:SNQ'G colléhté_tg tt@molﬁeﬂﬂ)’erﬁoﬁﬁi andZthQLteildnle dissdivedi |26nethanol and

stlrred at 68 d ferst I'TQ theRes® Qb*cpferﬁhgﬁhe reactlor(\;5§s cooled down kept in a
freez%r 5?1? o%tc?phtgpe t%a?fH_rngé és %Sﬁe]c‘tgd gy S Qnd3 thglmnqaerq{&%lour

conceyyratecy remRYingAhe olyeRtaThe dya fractions yese ARalgsad bietthNVER. which

was dobSi8den( Nith the product, as a mixture of diastereoisomers. They were combined
and used in the next step without further purification.

Description D33

(7R, 9aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione 2,2-
dioxide and (7R, 9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-
dione 2,2-dioxide (D33)
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LN (3R

9aR) - 3- (hydr oxynet hyl )t et rahydr o- 2H pyr azi no[ 1, 2- a] pyr
w@zionez8b54( 3H, 6H) - di one and (3R, PCT/EP2006/008845

9aS) - 3- (hydr oxynet hyl )t et r ahydr o- 2H pyr azi no[ 1, 2- al pyr

azine-1, 4(3H, 6H) -di one 25(D37) (4.44 g, 22.28 mvol) was

divided into two equal portions. Each portion was

treated at OC with 110 nL of 1M BHS-FMF sol ution and

brought to ref (80C) for 24h. T Sxeaction was
checked by direct L&/ MB and was not lete. A
further aliquot Nof nmL of 1M BH3- THF ['uti on was
added to each ciNon, and they we t at 80C for
addi tional 16 h. They were checked-agaa n by M5 and

found to be conpl etgy(for both mz= 1725M1). 30The
reaction fl asks were cooled to -10C and t_reat ed wth
To a gespepsigh o (iR-GaR)-THBYdresYMethrghexghyArpeyTazifellel -Glbl Hiiazine-6,9-
dionet and3UR, aa8)-E{hydreqniethy!Beratydrddotrdrinag2,dtd)[d M3thiszine-6,9-dione
(D32g_@9¢w 304 AifoPGh alMBiokdthethadd &7 M% vJa%fadlae& '77%%&#% 2.21g,

9.84 el e 8?%&8%%8?%%8%%;%?&% %3 2h AREEPHatE formed and
was sgparpiediard washadwigh MeQh. dbediauidinhgne was cgnermmratedsifheproduct
was iS8lated 3$.flash chromatography (CH,Cl, -> CH,Cl,: 0.5M NH; in MeOH 85:15),
obtai 95)593 nmet hyl et hyl ) (di net hyl ) si | ynoxy} net hyl

ridl.
1H Nitgzg)s %ﬁ og@éﬁro‘?f%n hits 22 1 WPEL DS A9 4380, 1y 52 1 )
4.80 (itrietng.78tHH4TS (i A 9T (dd, 1Y1 &3P) (et hip ddXTahgdR dm2iHB.89 -
3.99 Mz R 3122 3aéao(y‘rﬁ QZH)W@GQQBQ)H) 3.64- 357\, 1 H) 3.23-3.47 (m, 4 H) 2.95

-3. 155}&{&9@ Qpe%s%%efiﬁrago 55:53#"45 D'VB (3S,

dro pyrazi no pyrazin-3-yl nmet hanol
and (3S,

Descgip8pnddt ahydr o- 2Hpyr azi no[ 1, 2- a] pyr azi n- 3- yl net hanol
(7S, @E?ﬁg)z 2 dioRffedctahydfEpyraRinb[2/a-<c) £ g AR -yI y anbl-akd [(7S,

015 S R e o

was stirred at roomterrperature for 70 h. It was

checked by UPLCPVB® whi ch showed c8nv@rsion to
product: peaks 45 and 0.46 niaS~syz = 286 (M-1).
It was diluted E:N b‘l hl or onet hang racted with
sat. NaHCO3 and ; and the drie o r Na2SO4. The
crude was purlfl Nflash chr omat hy (silica,

CH2d 2-> cHd P MeOH 80: 20), to give: 4 410g of the
expect ed product i) pectrum consi st ent M\Ilth t he
roduct. M xture of di astereoners, rou?% 2:1 ratio.

To (7 pr-ém@@owthm@rﬁgpqyrmﬁ[@ﬂ@w thiagine(t;9-diong)2,2-dioxide
and (BR,%'&S)?:V élr@'d(dxymétHyl))h@(aﬂS\&droby&élrbm 1-b][HH]tRiadiBe-6,RdibBe 2,2-
diOXI 83 3§nﬂ=ﬂolf\%s Adddd da f-of Npﬁlclm' Hi‘: ddlutibn &Broom
temp é §1e Spis nsucirsmég ﬁfﬁ }?_% 8ﬁerﬂ@h§f§d ch'é%ked by Ulg’EC/N?S |_ryroduct
peakwgnez Cyteand 0 $7mlp(q0t11%th elzR e My 1) The ercess BHswasi |
quen?@éib?d;ﬁég??i agaogz E‘LCE:E? a0 fdlibwad bl pynaHaig2any ahd he
solutidi whs fie to 8D7C for 4 h. The crude was purifie CX cartridge,
i S

1H NMR (400 MHz DM d6)6ppm450(t 1H)4.60(, 1H)3.33-343(m,2H)2.99-
3.29(m,12H)2.75-2.93(m,2H) 256 -2.72 (m, 2H) 2.25-2.38 (m, 3 H) 1.76 (t, 1 H).
The sample consists of a mixture of diastereoisomers (ratio about

60/40).

Description 35 and Description 30
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N----,,, F1 ¢ N .1/4.-0OrBDVSN OTBDMS 20To a sol ution
of (3S,

WQaARyOB6H4{ [ (1, 1- di met hyl et hyl ) (di et hyl ) si | yl | BX/EPR9D§§08845
| ) oct ahydro-2H pyrazino[ 1, 2-a] pyrazi ne and (3S,
9aS)-3-(([(1,1-

di met hyl et hyl ) (di net hyGsi | yf | oxy} nmet hyl ) oct ahydro-2Hp
(7S, $9aSori Rel-{[(, ] pyrazi ne (D39) (4.407 g, 15.44 mmol) in
dimelifethiyl) @dinditioy1) syl 6y ¥mvethy \ostah gyt dzind [2y1-6)J1 AR hiazine 2,2-

o3 Tey: Hap nd it was brought to-SO C. A
dioxigs (8351 Diastértoltor a%hggri de (1.459 ni. 15.44 mmol)
25in 16 nL of dichloronmethane was added dropw se in 45

(7S, 9amor ShE-({[¢btii on was stirred at- 50 C for additional

dime@ity18th1) (ARfétRyIRNyl18X kyh6ctah PaRSHGIRU-E1[1,AltRiazine 2,2-
dioxiraggﬁgg‘-;l(ﬁia‘é@e%)‘;&] %age?diym&%?d '\/B?m"s't“p?cr‘ SRowedt hg two

8| Ser‘eommeri ¢ products at 0.54 and 0.57 mn, mz = 328
(Mrl). The reaction mxture was diluted with
di chl oronet hane, extracted with sat. NaHCO3 and bri ne,

and OheOdried over Na2SO4 The crude was purpfied by
flas chromat ogr aphy (si'ki’ca, CH2d 2-> Cl2: 0.5 M
OH 90: 10), obtaifni ny, _4.334g. 1H NMR|(400 Mz,

NH3

DMVBO0- ndicated a @ xt f diastereo S
wi t hdi lagngstic peaks at O. !?5 ppm and 0. 03 % WO
2007/ 028654PCT/ EP2006/ 008845«Descri ption 41 &

Descri ptiign 42 N-[6-[(3S, 9aR or S)-8-acetyl=34{[ (1, 1-

di met hyl e Ryl ) (di met hypsi | yl | 6X¥30MS hyl ) oct ahy@TBD¥EL p
Toa %(5@@6%2%1&25\_@@5@%&&70%/3%#!mié,; Eri(l) rr}n?]ol in9 rRL og ?nhysdr(t)l#si
dien g B AHER I, RS Aty P A TP D PO JDE GG (875 M. 541 mmon
The reggtipn- wWisasiired @ypaight @t noosh tenperatulg. $vasoehecled by UPLC/MS: peak
for th&prdthuatsedty01563ek{r, (rilz £-335 (M+1). It was diluted with dichloromethane and
extraBbdRitALE NAH A6 JiTHB hySds Wil TRAIBO.) 3G #Hy ikt FsrRoved.
The %/[éf?ez\llvnoglf'fzh )Prpé%ﬁ%” & §1 phy (i Iy - L 0:10).

28T BY [TRG9PPRY [icuf R -2 %5282 phMeRH ?

Isolated twe prastubtel ) pheny1] - N, 2- di net hyl pr opanani de
(7S, legf&) RYF 441 Qf—%iﬁieﬂglﬁihylﬂdiﬁ%tl@?)su)g}%xy}ﬁh&le@')iﬁw&hya ropQragino[2,1-
cl[1.4 RAiadih -Alox 39 RiasterRBRbMer 271 F 00 MHz, DMSQ-ds) & ppm
P .§§'g h f@ﬁ;ﬁ{ STt g0 A,
2.63 @).-2Hp2.0y[2-28 (4, [1(H) Q.78 Ge7Hyn, & h)H0)QScH the4 trpl § K | yI ] ox

y} met hypoct a hydro-2H pyrazi no[ 1, 2-
(7S, 9aR or S)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c](1,4]thiazine 2,2-dioxide (D30)-Diastereoisomer 11H NMR (500 MHz, DMSO-ds) & ppm
3.43-350(m,1H)3.36-343(m,1H)3.11-3.23(m, 1 H)2.96-3.11 (m, 3 H) 2.74 -
286 (m,3H)259-269(m,1H)223-239(m,2H)1.95-2.10(m, 1 H) 1.77 (t, 1 H) 0.80
- 0.89 (m, 9 H) -0.03 - 0.06 (m, 6 H) consistent with the previously obtained diastereomer
(D30)

Description 36

2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-[(7S, 9aS or R)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyi]-N,2-
dimethylpropanamide (D36)-Diastereomer 2
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al pyrazine (D40) (1.5 g, 5.72 nmol) in 20 nL of
tol uene was added 243, 5-

wh2@(ned6s4 uor onet hypphenyl] - N-[ 6- chl or 0- 4- ( 4- f PAUDEP20B6/008845
et hyl pheny1) - 3-pyridinyl]-N, 2- di net hyl propanam de [ WD
2005/ 002577] (2.034 g, 3.816 mol ), bis-tri
-tertbutyl phosphi ne pal | adium (440 ng, 0.86 mmol),
hexadecyltrinetyl&hnﬁhiun1chloride (73 20pL of a 25%
aqueous sol ution) ﬁ . at last, sodi um hydroxide
solution (456 pL ©0% aqueous sol ution). The
sol uti on was degas d hy two freeze- gagp-thaw cycl es,
then stirred at 90C{oN.4 t, Mre big<tri
-tert-butyl phosphi ne paluadlun1 0.37 nmol ) was
added and the sfRaG40n st 90€ ok addi tional 4
h. The reaction was checkefl by UPNC M5, which showed
peaks for the expected '
mz = 824 25(Mtl) for bo he sol ution was dil uted
with Et OAc, washed with saf. NaHCO3, brine, and the
organics dried (Na2SO4). The products were isol ated by

Toag&gﬁ& l}gr@g%mpa §1cycl ohexane: Et 0Ac 70: 30

dlmettt]p[;f@y @gns@]oé/ me WHQaW g&yr%%&ﬁ&,%@ﬂ 4]Ph|azu% 2,2-dioxide
(D35X®42yngnoa%i1enml)srmﬁé’rm2 of tolupmesras agdled/2M8;5-peak at
bis(trluSdnisthiyl)pRédyIFNGE4hlohd:d- (4-fﬂQorBei§ﬁfeltI'Mpr@hyl43'-pyridinyI]-N,2-

B e e

butylphasehine PaHAivg (26 Man8-G5 seaal-hexgdeitrimely %E')’RO”'B% oride (16
UL of & 25% equed@scsolubienkamd, Bt st sm;ilunrgl&&rowwumn(z’ialtdecbf)ac@
aquebdPsHbn). OI'hTe'BUIl)tlowaﬁas 8sed By ReddedRUrApLHaN Sidds! Bén stirred at

90°C§§J| é‘u§ hOR f@ﬁL{il 161 chtrfoor%g&lt%oeék afi\'gﬁ'%%'b z = 831
(M”bd‘dﬁl(n/g +I4h Tag qok’é'og ¥as dﬂﬁieﬁ with Wi EQAG W@SQ%YVH'@ sat. NaHCO;,
and t®digamicBairied yaiSh).(TheGBgdu wadlsulated bpdash cmaimatogoamsty

(cyclé'r%xﬂhé‘lﬂ@ﬁc 1006 Seredd)oNed\@y 51k hefolftakEn To tﬁeq{exﬂ-ster) without
[e addlng nore benzal dehyde (10. 16nL

furtheam:ﬁarcaggqniZﬁtéo down in an ice-salt bath to between iO
6-10C and then addi ng nore sodi um Borohydride (1.06g,
Descﬂi)tlaﬁmol) porti onwi se over 45 m nutes. The reaction

(3R, 93 T-:M(r% ﬁrﬁ%%ﬁy&)@éirﬂyd?o&ﬁ{:ﬁ"az%o’ﬁpﬂfa? Pé@ﬁl'&efhwﬁm-dlone
ond G SR B DA I e A

dlonﬂﬁRngus | ayer acidified to -pH 6.5, using c. HCl
sgdcuti on. Solid preci meat ed out. Fijtered, dried in

t e vacuum oven ovefl t at 4OC to nf f ord 15a whi
[30|d|n 46% yi el d. ﬁvR 5 [7.44-7.30 (5 H 5
N

@H, — )3 78- e L4—(1H
sc |ption 44:
- 0X0- 4- (pheny rre??}yl% - 3- i pho| i necar boxyl i@ :
aC| d 20 (D44) The title conmpound was prepared SoH
according to the nmethod described by HH Oto
To a selutjan of clad-bisili, t4imethyethyheowy] cagiorot-2- mee%aalﬁeéérb@zs)dchld (10.88
g, 329GIrmnblhin 000 MWL o(fph:brmyémemlayé wabagded ODebdrZoBidgol-1-yl-N,N,N',N"-

tetrarﬂéhﬁgmﬁﬂjrﬁ tdtrafiadtobBidEe 53 (P68 %0%)1 gMﬁo@éﬁ@ded

ce I se
aisoryeBRSHITR TR % Lol e e AR siredS2bh R e
mear\ﬂmwaéglum@m of B-sgHae mfﬂw%mmr§@mlmdeoﬂ 0(4.%&5i81 mael))and
diisopogllsthylaminey 1a150Rn (.. 65.@ mniol pindiichlGtommethate wds presared and finally

adde& h@%é{ho '?mkt‘ﬁ?e %Er}egﬁfoﬂrvﬁasqgﬁ kf‘rﬁn& ai’@on‘?@n‘rbér&ﬂret f8r2.5h.

UPL(? z?% Lb& e product (peak

N

e RPN it BF SapvaRRRES
Filtered hot. Solvent evapo§@t_ed to 30afford a pale
yellow solid. Triturated w Et20 to afford the title
conpound as a
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creamsolid in 29%yield. M5 (APR): mz 236.1 (Mt
100% @retention tine 1.61mn Descri ption 45:
WERG17/028654 PCT/EP2006/008845
(3R) - 5- oxo0- 4- (phenyl net hyl ) - 3- nor phol i necar boxyl ate 35
(D45) WO 2007/ 028654PCT/ EP2006/ 008845 The title
conpound was prepared according to the procedure
at 0.6¥emiy, nizd 432, M+H). The oeadtioh weisi dilateGiwithi dichldromethaz@and extracted
with §a¥ 19EHOBL, Bied IRAY;S0 9 Xdhd’khé BBRBN réRiohi¥d ) Fhe crude (23.5 ?) was taken

2 d (D44, 3.13g, 13.33
to thq p]e [ﬁ?&] OL}[S’HE th P%H)Mﬂlcgt"?ﬁl an(l ce bath gefolfe ang q%gd at 0°C.

It wasrgisgelyed Uﬁod?‘ @éd'@mlomtﬁam apsireated with 208k ok TFAr3
The retictidniwad stirredra voem teddplerdtune for 2hhstoredl in alfteazedevefdighf) and then
addeé'?a aﬁntvhfhr 1098 TRATndARE 29 FHom at[l'Fér f%r BRI IP\WM& stored again

a hours
in freggirhef S Fioge 0 1210 St e ot B8PS Ve s narer
additing @ 8°¢ Bf 3L ofHIFSy angkhqating @L?O éh@r Blfthe seaqtipn ggraayed by
UPLG/MS Bothe domtainStariedg inaterizd angrherd. Prodatf syeth dti0e20t i, en/z = 232

(M+1 FeadicASo éWvQ kY G, BficH éﬁ’oeth)é'c?udiz waspurified by
SCX. g%"gé %ﬁ%mg\g\ie e i&%@é ]5§ oi ﬁ‘ig%fz e‘%e(?OEJtIiOH \Afgé%i%ﬁ%ntrated
and the solei residpe ltmdramtwqﬂr dMeSttbdraldcoddiiety! etharhHeaying d ddig of
produés Mixkiye @: R dreviaskledmefghem Soc. Perkin Trans 1,

Y, | ]

o R S b T S A o
5.21 e 2 Ziom.ec) #64n r%?e("bétw A1 oPS5aNiTry 3.10 - 3:29 (m, 2
H) 2.1+ a@eum MH)M&U?. pBi(me3d¢hnpl ex (1.84nL, 10M, slowy.

The reaction mxture was allowed to warmup to room
Desc‘_ggggrﬁture overnight. Stirred for further si x hour s,

nor e bor ane-di net hyl sul phi de conpl ex an

(3S, Safroqtabyfrar2hpyrazingdl.2r#lpyiazincéryimetaanc! aad (%m-@&tahvdro-
2H-pyaziatafl IZya]pyrtalzlm&{yhnetMnop(nm till the effervescence

had fi ni shed. ent evaporated. Residue dissolved in
wat er, basifie to -10 usi ng ZNEIa tgol ution

bef or e extractl R Et20. O gani N r was then
extracted with sol UT‘I_OTI_’ACId%\/y r was then
basi fied usi ngO OH sol ution beforeYéxtracting with

Et 20 x 3. Conbi neoE\extracts were driedi30 (MySO4).
Filtered. Evaporat e®under reduced presfe to afford
the title conmpound as a colurless oil in a 68%yield.

(3R, %gi?&iro%@t tr]a A E)Ql%{i)n éSf[)?%‘er%W It ,%E&gne and

(3R, drymethy tetra gro 2H-pyra2|no 2 -alpyrazine-1,4(3H,6H)-dione

(D37 (4R} g422 BB emyoliwab yivided-intortyh @qualgratidysx acle pertionl was treated at
0°C wifi4iAo miNer 20BHOPSE 26I06IA ERP BRHGROBEEMux (80°C) for 24h. The reaction
was checked by direct UPLC/MS and was not complete. A further aliquot of 50 mL of 1M
BHs-THF solution was added to each reaction, and they were kept at 80°C for additional 16
h. They were checked again by MS and found to be complete (for both m/z= 172, M+1).
The reaction flasks were cooled to -10°C and treated with 30 mL of 6M HCI. The resulting
solutions were warmed to 80°C and stirred for 3.5 h. Both reactions were checked by direct
MS (m/z= 172, M+1 for both samples). The reaction mixture was purified by SCX, obtaining
4.07 g of product. 1H NMR consistent with the structure, mixture of diastereoisomers.

Description 39

(3S, 9aR)-3-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-

pyrazino[1,2-a]pyrazine and (3S, 9aS)-3-({[(1,1-

dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazine (D39)
-61-



10

15

20

25

30

Et hyl (3R)-4-(phenyl nmet hyl) - 3-nor phol i necar boxyl ate
(D46, 2.33g, 9.36mmol) was dissolved in a m xture of
wabie/maes¥ H20 (1:1:1 45n) before treating w tPCLEPIIDCINSS4S

5 Hydr oxi de nonohydrate (0.432g, 10.29nmol) and
heati ng at 50C overni ght. Reaction not finished. Added
nore Lithium Hydroxi de nonohydrate (0.200g, 4.76mmol)
and | eft heatd for a further 24 . Added nore
Li t hi um Hydr qxi deH 0. 100g, 2. 38 d heated for a
further 6 hour§. Added-—nore Lixt hi Oy roxi de (0.100g,
2.38mmol ) and d for a further [16 fours. 10Cool ed
to RT.. Reactlo.n neutralised using 2N HCl sol ution.
Sol vent evapor at®eg,, Resi due partiti Oﬁed bet ween DCM
and Water. Aqueous'—i ayer extracted w t ATERYE MeOH DM

(3S, gé‘?) davaryidre dHeyt azved] $,2¢H] byedzi(-8EyHid hanbli dride(BSH9a Sedotatnidro-2H-

pyraZi¥ P@r%\%ﬂzm I‘hefh%q ap( X8 .%Howvsﬂastmssmédl.ﬁmo mL

of diHiosorD850 pRRESIee Ul T (487 m%of*?%mebged TERMECH @4 0
59.3&mmof)3 Thevrraction was stified at reom temiparatwepDES 11t yas @hﬁoksd by
uPLAYRIS)Which showed conversion to product: peaks at 0.45 and 0.46 min, m/z = 286

(M+1) .M&i%nggmm%me 307250 Witk NEATEEMA] 5L Eng the

dried oy Na; he crdeAs) rusifing Py fash Arearingkaphydsiies. $H:LCl: ->
CH,QIDATEOH BO39), t6 gi@rdr Qg oftbe dikpantéc/piadict. dry DOM ( 20mL)
Spectuiltonsistent With I prodidt) Mixiire iof didaeratiaetd, roBdivy 031 &R,

1H Nﬂ‘/ﬂ? %661'@#2 Bl%bocY‘ﬁS lpg}h ?ks? E@#@(n@%ﬁ@ 3, %5 3%%)1 Ysg . 2 84
(M, 540 18- 258 MuBirh - % - BI&éM. R Hyf4est 83 (’Hyhﬁéérﬁ%ﬂ G (m, 1 H)

0.87 (523}0@861(3 8 HMD0 (2, arkt) MOPEA4(HD. 02, 17.29mmol ) in
dry DCM (15nL). The 25resulting mxture was stirred
nut es before bei ng aI |l owed to st and overnl ght .

DescfBiiofcdd 11’ - POV 60m) ed with s

(7S, SaR)cA-peptyl-2- (ﬂﬁ@bﬁﬂyet qteul)(@rm%wf-lyllnxva@\e&fwl)osé#wp-%-

pyrazinaj1g2-a}pydazinel and (28|L:x8)-pacetplT-¢[(101-af f or d an or ange

d'me?k#ﬂﬁ%“V?%ﬁ}*'@%&'@ﬂ%ﬁﬁ“ﬁﬁ?ﬁ%&%ﬁﬁd'%‘P?PAZ?%IE % Aipyregivi (040
, Where 1=1 cm c=0.5 in DCM DescC |pt|on 49:

(7S,9aS)-octa opyrazino[ 2, 1-c ] oxazi n- 7-yl met ha

nol (D49) 7{-|028654PCT/ EP2 6/ 98845 H Met hyl

N-{[ (3R)-4-(phg thyJ_)__E_-.errp nyl i carbonyl)-D-se
di

rinate (D48, 3.% 11. 55mmol ) was solved in EtOH

(50nm.), treated {\Ih 10% Pd on C (45%0nmg) then 5pl aced
under an at nosphere of hydrogen over\the weekend. Left
stirring for furth@M®BMRours. Added 18%®4Son C

To a §A0GT0of (asdgéfe)fs-({umded.mathyaitmﬁ@h@w)gfyl]byﬂfr@moctahydro 2H-
pyrazgkh\é)z{gl am@&ﬁégﬁ tﬁgrgv( py filtration through

wel | vvlth Et OH

dimeigylefiyhtdi ’F‘@WM\AS%B{' ?tr\ygﬂ?}é@(ﬂ“‘b%}s@ﬁ?-’é@ [&:2:alPypging (D39) (4.407
g, 15ddInoupl) @5 $0@inL .of Aichlogbrestbiane was @dded trigtaniing (3. 23 anld, 23.16

mmol) 8Ad @AvartbroGght &Y £150i°ghi. sohfibh of Bb&RtdnRgdidy (159Ut NRY.44 mmol)
in 16 h&%%lgrgﬂw%fh%ng% J&gﬁ%rcﬁ)va— %e msﬁ Péﬁwmrpé?%(ﬁﬁ wlég%ﬁFred at—
50 *Cefior agditiariab 30 7. e A Basts oAROBHPRRTRtWe SEM teartipruos
checkedadydUBV@IMS, vehich shiasyesl. the two diasereomeric products at 0.54 and 0.57 min,
m/z = 328 (M+1). The reaction mixture was diluted with dichloromethane, extracted with
sat. NaHCO; and brine, and the dried over Na,SO,. The crude was purified by flash
chromatography (silica, CH,Cl, -> CH,Cl,: 0.5 M NH; in MeOH 90:10), obtaining 4.334 g.
1H NMR (400 MHz, DMSO-ds) indicated a mixture of diastereoisomers withdiagnostic
peaks at 0.05 ppm, and 0.03 ppm.
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M5 (ELSD+) : 201.1 (M#; 100% @retention tine 0.49
mnil[a],3 =+ 37.6 , where | =1cm ¢ = 0.5 in MOH 15
w®em®cnegsss on 50: PCT/EP2006/008845
(75, 9aS) - oct ahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n-7-yl net ha

nol (D50) 0 OH
20( 7S, 9aS) - oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-7-yl et
hanol (049, 800ng, 4nmol) was suspended in dry THF

Descriptidh)41 Hiff Descrijftidias reated with 1M borane THF

(A and heating at refluxfor 17
N-[6- ﬁggpéaeﬁﬁgg}§ c%gbl @m%I\/EOH (8m) gdded dropwi s )
d""‘*ﬂ!ﬂ'?M(P'W“E‘Y'Hdb"]QBYM?tBM')?gaEMW'ZW'Wtq a,]@yr azin-2-yl}-4-
(4-fluvra2unethydshdmydjt g yeitdingJe2-{3)8- biS(tr(fhrcsonﬁdtyl)spﬂ\ehyI]fN,I-. ,
dmeﬁ@lﬂ%ﬂanﬁﬁﬁ@é’gi@fblﬂgﬂ?éo&@ﬁ%¢Qm&5 pressure. Residue

["aced on a colum in MeOH with sone water.
Col um washed with MeOH (3x 25nl) before eluting the
N-[6-H38pasar f-Bracrtd-3-{[(MeH (4 x 25nL). Sol vent

d.me&wmmdaﬁhemd)@i|yneﬂy;aee1hpl)@aauymot-m~pwazmb[u [Bea)plytdzén-2-yl]-4-

B 1@3 R

mﬁég =1cm c=0.51in

dime rorpiaﬂa
MeOH Descrlptlon 75 9aS) 7- ({[(1 1-
di net hyl et hyI ) (di hyI )SI I ynoxy} nmet hyl ) oct ahydr opyr az
ino[2,1-c][1,4)oxazi WO

2007/ 028654PCT/ EP ’008845 0 9\ N
(7S, 9aS) - oct ahydr opyr a |no,£2 1-c][1, f0xa2| n-7-yl met ha
nol (D50, 680ny, 3.9%nN® 4as gl g
DCM (12m.) before ad |ng|Et IN (L.
fol l oned by TEDMBMSl ori dey( 882
resulting reaction m xt wad sfirred over the
weekend at R T., under . Left stirring for 2 nore
hours. Diluted with DCM ~washed wi th sat NaHCO3
solution (2 x 20nm.). Dried (MgSO4). Filtered. Sol vent
evaporated. Residue purified on a 25 + M horizon

To a saltiomofd? 8t 9aR)-28cetylt R({[{0% Et OAc/ Pet Ether to EtQAc to

dlmetﬂag?e/?Hyﬁ@f%gﬁhQM Msmtjl)@dfaw@tz%wmn 12641 Qne and (7S,
9aS)-2[a]ec%§)/V5g{[{3121) /glme et ﬁ(fht%ﬁkﬁ)s %M&h%@ eplylraoz\{%oﬂ 2-
alpyragirey(C#03 81. ?’PJH 7@)“‘"‘8')%20 alaef Q'Q‘H‘e S an%z'(

bis(triflugtbmeity)) pbenyii} N-[@ clilbra-4-44-fldahp; 2-ethdiphe i )- Blhylrldln)'I] N 2-
dimetRylbfbpagaMrie([Alh 2005/0825%F] (2654 §)3.890Rm&H), bREr —fert- 0. 01

butyl osphln% palladium (440 mg, 0.86 mmol), hexadecyltrimetylammonium chloride (73
pL of a 25% aqueous solution) and, at last, sodium hydroxide solution (456 uL of a 50%
aqueous solution). The solution was degassed by two freeze-pump-thaw cycles, then
stirred at 90°C for 4 h. More bis-tri —tert-butylphosphine palladium (187 mg, 0.37 mmol)
was added and the reaction stirred at 90°C for additional 4 h. The reaction was checked by
UPLC/MS, which showed peaks for the expected broducts at 0.93 and 1.17 min., m/z = 824
(M+1) for both. The solution was diluted with EtOAc, washed with sat. NaHCO3, brine, and
the organics dried (Na,SO,). The products were isolated by flash chromatography
(cyclohexane:EtOAc 70:30 -> 0:100).

(D41) Diastereoisomer 1, 1.1686 g, UPLC/MS: peak at 1.17 min, m/z = 824. M+1.

(D42) Diastereoisomer 2, 1.0916 g, UPLC/MS: peak at 0.93 min, m/z = 824. M+1.

Description 43: N-(phenylmethyl)-D-serine (D43)
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[al]c, =+ 4.4, where |l =Ilcm ¢ = 0.5 in DCM
Descri ption 52:

w@24o3/0286bi s(trifl uoronet hyl)phenyll-N (6" -chl oPOHEP®DE/§08845
| - S4bi pyridin-3' -y1)-N, 2-di et hyl proPanam de (D52) 20
243, 5-bi sftrifl uoronmet hypphenyl | -N(6-chl oro-4-iodo- 3-
Pyridinyl)-N, 2- di met hyl propanam de (400ng,
0. 726nmol), 4-nethylp dine-3 boronic acid (130ng,
0. 944mmo1l), sodi um cd ( at eN(Q,.80t4 2M,
tetraki stri phenyl phosphine 25’§I adi um (7. 8ng,
0.00726mmo1) was added in di oxang,(4nL) and stirred
under argon before heating in the mcrowave at 110C

for 30 mi nutes., added nore 4- nethyl pyridine-3
The titte' compoand dva(ﬁmaﬁegaco@rdmgﬁoltbe pratedure described G.R. Brown, J.

Cherh€5bakpsaikin Thgy | gh@wmwdér@am@mwa (8006mL,0.1mol) was
addef} tg igg&s\% %8&&%% O-54ink “10329@“8%85 in 2N NaOH

onr'c_acl
solut(ogml K] 0 minutes at)ﬂq' before coolmg Jinan ice:salt bath to

~6°Ct teefoee(addmlrﬁmw‘plaomydndea(n 106di, @ 0mied), portionwise over 40
minuteaheoearbion e dtRRicEat RMdor mwﬂb@ftﬁewmhg rore at

benza ar 1§0I'@n'?|9t(?§m 5\’?6 gba dge-salt bath to between
6- 10 p(%; g%gﬁ%b@g/ @%%@am% cﬁu%drldmg(ﬂ %Q?S(L%moly%)omonmse
overﬂétmmutgs rihshesaction daigturaeyrs stiteed at R71.dap2 hours, washed with
Et,OOMéZ2surendl) salid niztatiaidn ablutibdChence dluteidnwitie svater before

wasHTS WHHREERO 47, tA 395 %%dlﬁb@% ~%P-P|6 I 'u@ﬁrg @‘ﬂi@?%%ﬁjtlon

. laver s ext
solicgrkglnide S, Ftdseestied it Vaciim pER BUEMIEHN 44l fp afford
a whige splid ip A6% Yield- coI um eluting with Pet Ether to 1:1
NMRHOMSO-8€ps 7TEE4Zr30 (Grhhg 3.98 i(2ld] q}, .36 1f(MEicm)pBsl4 (1H,

m). Sanple sent to be purified by Mass Directed Auto-Prep

( MDAP) chronmat ography, white solid didn't dissol ve vvas
und to be desired terial . This was cqnbi ned wi

Des‘iﬂ%%#r? IRLPKAd Imettyl)-3-merehalingeas 9’9@"? acid
(D44)yonpound as a white solid in an 83%yield. M5 ( APl +):

mz 516.1 (M+; 1009 10 i ption 53:
2-13, 5- bls(trlfluoronethy pELnyl] N-{6"[(75,9aS)-7-({

[(1,1- CO,H

d met hyl et hyl ) (di net hypsi ] oxy} nmet hyl ) hexahydr opyr az
no[ 2, 1-c][1, 41loxazi n8 -yI ] - 4- met hyl - 3, 4%bi pyri di n-

3 -y1) - N, 2-di met hyl pro m de (D53) 15 The

Helv cP solu?on of

(phedylmtlrnm -Bx s@mr)e( 8 %§9mqj uy?N@da@b‘otqluM(mLhwas
addedafrlerbacklyl chiloride 4 B6ID5E4 .7 26hnkdl), ddrgpwibeldverol § minutes. The

react?tﬂgbv‘aﬁﬁ‘strtlrrlgﬁt BQ%I i':?la@ e%rél%m 3%”%@99%? (4 5g in
15mbilid e %ﬂaic/é it cBplEd 1 affig8'batn before

adding o. lytiomie pH<1 solid precipi ated out. Flltered Suspended in
isoprapanclyanidheatedEtoeiix far-10 mimitsk - Enltemdwlybialﬁah@rﬂ: ievhpaoyated to

afford a(ﬁaﬁér@eusw%&mhmraféd WEREitJT td BASI theQtiRVEDA ound asa
crear%o ?1 Nafor 30nmns. Diluted with Et

MS dﬁn nyze?@fs M OB tatnionr e e T | | 53804)

eluting with Pent to Et0OAc. No Fractions |soI at ed
Descrition 45t EeRyl (3R)L5-oR0-4-(phengithethyl)VBnodiagliiedarBoxylate
(D45&nd residue re-purified on a 2g SCX col um, washi ng

th MeOH (2x10nL) before eluting the corrpound of f

with NH3 in MeOH (3x10ni). Sol vent evaporated under

reduced pressure to afford_§ gummy solid (86ng). 30 MS

(APl +; 766.4 (NH+ 1009 + 652.2 (M - TBDVB ;. 20%

Crude product was used directly w thout further

purification.
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Descri ption 54:

2-[3,5-bis(trifluoronethyl)phenyl]-N(6'-chloro-6-fluo
WO 20024028654 PCT/EP2006/008845

met hyl - 3, 4cbi pyri di n-3' -y1) - N, 2- di et hyl pr opanam de

(D54) 35 WO 2007/ 028654PCT/ EP2006/ 008845

243, 5-bi s(trifluoromethyl)phenyl kN-(6-chl oro-4-i odo- 3-

pyridinyl)-N, 2- dinethyl anani de (200ny,

0.363mmo1), 2-fluoro-6- rﬁ{h pieeridine-5 boronic

5acid (73nmg, O. 472rm01)° S¥di lufn car bonat e sol ution
(0.4nm., 2M, tetrakis nyPphosphi nepal | adi um (4ny,
0. 00363nmp1) in di oxa n.) were heated together in

the m crowave at 110C ™6r 30 minutes. The m xture was
partitioned between Et 0Ac and sat NaHCO3sol uti on.

The ﬁ%@@#@ohﬁbj %a@iﬁép%‘?é@@c&br‘d"h ce@@l@dé‘ﬁﬁhbed by

.+ Kb Aol & (\%vmaﬁpzq 95%§ n%;@t@% ;%Bedﬁmemyn
3 GBI D H6 O (DA &3k ABEol T E T B30 Caoling in an
ice bptrebsfore addingf Thiodyl Geloridel (& .46ontpodnogwiise, analrthenistiering at R.T.

for 6NbEisd AdBd (Mbtetthioryl ghfdidie 16ihHEndl& Mg at R.T. overnight. Added
more%f@)}éetilo‘? e5(ﬁ]anJ and stj rheq c} r4 ho %% her th rgydlac?lf)rlde
(V) 5’ﬁ|o)r ghd _stifred overnig tagaln A c%d tR | chl rldesz %mL left stirring
for 5 meurs:| gl eentigvapopgieddiorafiord the tite semppupdasaaarrarige oil in
quan%é?ﬁié)yleld i o . " 4 odo. 3.
BBk i odo- 3-p

MS (_yr In—ﬁ)sﬁ /1% Elf( | met hy /h)y gﬁé%ﬁ/ﬁm' ?Z%g q)ﬁlﬂo 363mmol ),
[elo 3 yl© %e'fq S%ﬁze 15‘ c acid (73ny,

O 472mol ), SOdI um car bonate (0.4nL, 2M sol ution),
Desdripticn 46t Ethyh ¢3R)-dHphenyhaethylipd-morphotineBafintAate(D46)

in dioxan were heated together in the m crowave at

110C for 30 m nutes. The ture was partitioned

bet ween Et OAc and Bri ne. i:é ueous | ayer was

extracted wth Et0OAc x3. ~e06nbi ned extracts were

dried and evapor at ed. due was purified on a

12+M col unmm el uting w Pet Et 20 to 60% Et OAc/ Pet

Et20 to afford the tit compound in a 27%yield. M5
(APR): mlz 533.1 (MH; 100% 30Description 56:

The thtd SoRTpdIubidivwad pHYAERHRLbIIRG &Y He PrdcBalike’ $s8@BY) G R Brown,

56 RSN TSl 1995 257705009 SUOW AR Bapudfpppaymet
oA B o
ice bgth) béfope/addllng}tﬁahé—dlkmeﬁtylsulphldpmmmldxe(( BE&)L, M), slowly.

The ré@RHoR ARRRAE WH SEATIINE to room temperature overnight.
Stlrre%lfgw ?uu?rllé‘r(é% 'I']&@é@%ﬁ“b emt}gr%% %%tﬁﬂgﬁbﬂld% (go?nHe%oa[nd

stlrreg@; i H & thﬁ end- RgastiopAuanched casefully with water, dropwise
till the effervassence has, fdvtedr Sdlyent evaporated. Residue dissolved in water,

basifiddretghy ~e0hsindg ANMRaOHSoILitidA bét&r@ﬁixwl@ﬁﬁg AMHAEQOY Crghnic

Iayer&%sztr\% h %c%%&’?ﬁﬁtﬁ'ﬂ@ (9% gacﬁ)lajy%ﬁmltheﬂ’%a%ﬁed using
2N NEOH Soliiin peipiBesii G ng b B1 Sagmlyined astrastspese dried
(MgSQi) bilteteds\F vaprsaled yu redugadprasisure tehaiterddbe titleggmpound

as a edUrless swhd a 689 yidlaal | y sodi um hydr oxi de sol ution

MS Aﬁl 1H47‘z 2%@% HSOHPg f ?erﬁheatlﬁghg? ‘%EE}U; grvvgs

[lo 'hoglr \5@5%‘ %Lii g)gk(’% b‘f‘" di l uted with EtOAc,
washed with sat NaHCOB sol ut | on dried (MgSH4) .

DescFiptiaa 4@: (m)|41éphenylmeﬂml)ea-mormi¢lme;baa'bpslyliovaczid i(DKY)
solid. Used crude in the next step.
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M5 (APR): 783.4 (MH; 60% 15 Description 57:
213,5-bis(trifluoronethyl)phenyli-N[6-chloro-4-(2-chl

W®LD®7/428654 PCT/EP2006/008845
fl uor ophenyl) - 3-pyridi nyl] - N, 2- di net hyl pr opanami de
(D57) 20

213,5-bis(trifluoronethyl)phenyll-N(6-chloro-4-iodo-3
-pyridinyl)-N, 2- dinethyl Spanani de (200nyg,

0. 363mo1l), 2-chloro-4-fl gﬁen@ene boronic acid
(82nmgy, 0.472mmmo1l), sodium cg rbc)fate (0.4n., 2M

sol ution), tetrakistriphegyt ph&sphi nepal | adl um (4nyg,

0. 00363nmp1) in di oxan @ ) were 25 heated together

in the mcrowave at 110 or 30 minutes. The m xture
was partitioned between Et OAc and Brine. The Aqueous

Ethyl @84 W%r@iﬁhéﬂfﬁﬂ)e@-rﬁbﬁphoﬁﬁ@é&béi}ylat £ 3BED . 36mmol) was

diss Yéc’ ﬁcégn %ﬁfrg g tﬁ%g‘?qﬁz pqa{g mi. %@r@é EV@? Lithium
Hyd?gé'ﬁ’eEPQOOthatﬁaf‘%%Q A1 AR
Readgdioni riotdinished. Addeidfrooce Litkiut Hydraxidepowmdhiydrate $8 200g,

4. 76r)‘:h%l an@%ff\/ﬁeé or a”ﬂu?th'é'i@ﬂhddﬂ;"*ﬁ\ddé@?ﬁore\mhlum Hydroxide

Coolgd rt@ﬁqugl amtlpomamwhyegi snsmg Pd*i@lrﬁ;tlthtyqrhe's«dw@ire)@poaated

Resudlﬁl@barﬁtm}eblbe‘t\}vem@@ﬂ(éﬂr@ WWtkr. Aqueoudi layérd eXtraktdd with 10%
n

MeO gﬁ’gé r?etbﬁb?ﬁe orlé’fg@n%%té g h(eM §o4) Filtered. smvE nzsva rated

under 6eqlut]}qc1J poun as & wiiite foam T & 94% yield.

MS (wﬂmm{mzzw M ﬂrépﬁw);@om@mmru@m@&% 60y,

[a]o B +173Pwlhere ) = (chy, ©a%).5 Th Md@H, 1-
10di nmet hyl et hyl ) (di net hypsi | yf| oxy} nmet hypoct ahydr opyr a

peschiitfort 48 Moty N XIGHRREhhyirdi-Saidtonoigtivy-o-

serinate{BABkne (1.2nL) for 10m nutes before adding
bi s(di benzyl eneacet one@l adi um (6ng, O. Ollmml ) and

2-di cycl ohexyl phosphi n (N, Ndi ngit hyl ami no) bi phenyl
(11ng, 0.0275mol) and N @C for 30 minutes
15 under m crowave condi i oni. Aqded |nore

d

bi s(di benzyl eneacet oy ~pal | adi um~gpy, 0. 011mmol ) and
2- di cycl ohexyl phosp 2' - (N, N-di met hyl am no) bi phenyl
(11ng, 0.0275mo1) awd heated for a further 30 m nutes

(3R)—@t HeRGnYERGI Wrm}f%c‘é b%’&ﬁi [917 uIt VB?Qm ol) was
dlssogfélg L (Yl it g frg{, Oﬁj}gtv%ag Z4diy ¥BTU (3.629,

11.2%rg engweggayrrew%@ 9381120 7R9mmaltend glired fof 46 mioutes at
R.T., 100k Brgavc befame adﬁMg/arsbIL&mmfrBHS&aﬂ -Methgfefsterchyadrbclieride

(2.708Y0Y F7rimeI)t Ahd @lPEWOQManin%ymsl)% dNPDCNP  13mLYT Fhe
resu%iﬂtgx[t(ggg: {?o%i?fg fgr 40 ptrj’gefsl befi r | 09 ? §Werqytlol stﬁp? gvgrnlght

Dilut washed with sat NaH Oss 2 x 60mL). Dried
(Naz$@nhﬂltﬂwedySQ)Ivenbgvamrageq uner-reidueeth pressypeta@foed an orange
oil. U688 %ude in the next step.

MS (API+): m/z 323.1 (MH+; 100%) @ retention time 1.17 min
[alo=+11.8°,wherel=1cm, ¢ =0.5in DCM

Description 49: (7S,9aS)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol
(D49)
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2-[3,5-bis(trifluoronethyl)phenyn-N(6-chl oro-4-iodo-3

-pyridinyl)-N, 2- 30 di nethyl propanam de (200nyg,
w®2868mep4) , benzal dehyde- 2-boroni c acid (71ngpCT/EP2006/008845

0.472mmo1l), sodium carbonate (0.4nL, 2M solution),

tetraki striphenyl phosphi nepal | adi um (4ng, 0.00363nmDl )

in dioxan (2nL) were heated together in the m crowave

at 11 or 30am nut es. The xture was partiti
bet ween O d Brine. anéqu&ous | ayer was H
ext ractled T 0Ac—35e(-3 | @ed—e*t—pact N

dr | nd% ated The resid s lpurified .W
20071028654PCT/ EP2006/ 008845 £H5+M col um

eluting with 0- 50% Et0Ac/ Pet Et20 to afford the o

title conpound as a yellow solid in 55%yield M

'ﬂi"&:}%ﬁ?@s Efiﬁlé@ f\g)%t Q%‘g%fﬁ) Iltrgagjgé v?'%f Aggg%j C§ gé g7)2tg:1en

placeﬂ uedeyareahynbwmemfﬁwdf@gew nmlyt}hﬂemgkgndeiaﬁysimpg ferAfurther
6 holirsoAddedcid% .PH @%@(ZI}Omg) and left under an atmosphere of hydrogen

overﬁl ﬁwcytﬁlygﬁréﬁgéé’ \éﬁéﬁl@%r&uﬁ kiedbiyUh wWished Wi B¥,
A

wastiing Wellviy Et YErlaingiek eduicsr Riessurq 1. #tarmy2

colowrm@hpledlpyelwad myldry H di wlnpndrhasiediat 68°¢ mgmlght Left

heatih@ﬁ‘ﬁga fartRérl3oljs beforé ESth&.ﬁ)o R-T{ Boleht removed under reduced

resé’u é%({l QEJWlltxiléfjéthhmM ) éfﬁiﬂﬁtﬁ@m& F?;%?ﬁ 5’@%"%‘ white
Vil PY

X e ,

SOI'dd? € &eﬁ%ﬁge . BI s tr| tert but yl phosphl ne

MS (E58414)adiQind (Wi, 10@°@)5@rfﬁ5¢51t10ﬂ Bmedhdd i

[a]o hexdaécy miheret =MydranersiQuinic Me®Hde ( 304, 25% aq sol),
and finally sodi um hydroxi de solution (0.25n, 50% aq

DoscbloH 45 FS 38 SRR P A5 B T mptnanol

(D500l ed to R T., diluted with Et 0OAc, washed with sat
NaHCO3 sol uti on, dri ed (I\/gSO4) Flltered Sol vent

evapor at ed. Residue purif eluting with 20 0 - 50%
Et OAc /Pent. Sol vent eva ora ef under reduced pressure
to afford a pale yeIIow In 18%yield. M5 (APl +):

mz 779.4 (M+; 100% . Des r|p ion 61:

2[3,5-bis(trifl uoromethyl) e MHI N-{6-[(7S,9aS)-74{] (

1,1- 25

di met hyl et hyl ) (di et hyl ) si | yan nmet hyl ) hexahydr opyr az

ino[2,1-c][1, 4] oxazi n8(1H) - yl] 12- ( hydr oxynet hyl ) phen
(7S, %IS)r@ctEMVdr@I yl;élz}lndPZI- dj[ treidndzin-gpameth il (D49) 800mg, 4mmol)
was é&épeﬁwd@dslhtdryfmp(mﬁtme)raﬂé%hb ¥48sd Witk A4 Bordnd THE
com ( fi ﬁﬁ%ﬁ eOH
(8mmmﬁgqﬁghﬁv%ag%qu ?(y i%ﬁ?d;ﬁnre (13% gr&ﬁg&The resqujtg/ F;a-r%m%re
was héated- 4t70°Qr foy 2oy 1Codleapytol RiThyddivérd-ediapetdted pmaleaneduced
pres&@eR@Qﬁﬁ’re AAcddBn £103 SRR METTWHBAsde Water. Column
washe'ﬁcw{tr} N?é%p-l (%?(fﬁrﬁ)aggf'op@eﬁj?lﬂgl{% compound with NH3 in MeOH (4 x
25mL). Solvent evaporated under reduced pressure to afford.the title compound as
a colourless oil in a quantitative yield.
MS (ELSD+): m/z 173.1 (MH+; 100%) @ retention time 0.31 min
[a]p = + 3.6°, where | = 1cm, ¢ = 0.5 in MeOH

Description 51: (7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine
(D51)
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- 73 - WD 20071028654PCT/ EP2006/ 008845 bor ohydri de
(3mg, 0.078mmol) and stirring for 1 hour. Added nore
weo omi7orsekor ohydri de (3ng, 0.078mmmol) and | eft BtT/EPioNg008845
for a further 1 and 'A hours. Reaction quenched wth
water, diluted with Et0OAc. O ganic |ayer washed with
water, dried (MgSO4). Filtered. Sol vent evaporated to
afford the title conpou an off white 5solid in
89% yield. Used crude i t?%"hext step. M5 (AP1+): niz
781.4 (M+H; 100% . N
Descri ption62: 2-[ 3, 5- bi S(WNFUor ormet hyl ) phenyl1] - N- (4-
(4-fluoro-2-
met hyl phenyl ) -6-{[ (2S) - 2- pyr rCOI i di nyl met hyl ] am no}-3-p
yridinyl)-N 2- 10 dinethyl p/cspanam de (D62) A

suspensi on of %
243 5-bis(trifluoromethyl)phenyl kNA6- chl oro-4-(4-fl uor

£ i A ot A

7.90mraadfofiewed yr BRMS-Chiarids (884ms, %ﬂ%m%ﬂhd

reacti6 A ntiviuaé Svds/stifretovér. the weetend at R.Thiu mﬂer[lh‘@bnvxheft stlrrlng for
for 18 h at 150C (tenperature detected 138C). A

Dllute%d/gng

Eﬁcgasé‘ovﬁfsea@ﬁ%& p%ﬁgﬁﬁ%@ bﬁ}d?atbhéé" MgSO4).
Fiterast aboni P om e Aes e SR A Tt MEBOZOR c&ﬁ%&'utmg
with 108 E30BcIRet Etiver toy E@Acdd 10R6 MeDH/BIOAC. Setyardtavappyated

Ty APt it e6mpblifd dischpaleoyatiohasieirea 2%
undere%ﬁygg?ggéﬁtﬁﬁtg\’gfo I\IaHC(IB andwtohe orsgatrzl CS were dried

yield. ‘Na2so1) and the sol ut
NG e SRS T Vel om0 1.
2.71 (het, amo), 2(@D 01 Hidd); Ri42-Re8n(4dd, Irow@d1 41 Béabivar)y1c96 (1H, m),
0.83 (tglp-psl)!m)g gsﬂdsyhl oropyridine) and eluted with 2M NH3

e et ed, which contained both
[odo = t 4'\%60 prljc()‘ételectﬁglg~| andeu%n@f%téect ed conmpounds, 25 was

purified by flash chromato aphy (SI lica, cycl_ghex nfi: \
DescEiptian 32r: 203 ,5cbis(wifyoromet GO-phIoro -methyl-3,4'-
blpyrﬁﬁﬁ-J?E)ﬂ)-w;zeﬂnfﬂmybrapdnéilrﬁdafgmﬂﬂ)t he title conpound.
This | ast conmpound was purified further by a
boc-protection, flash chromatogreaphy, TFA deprotection
and SCX isol ati on pioce ure, Fipal yield: 165 ng.

0. A. HPLC, peak @52|m\ rity (Uv). 30
Y101 T nedi car boxyl ate

Description 63: dieth

(D63) WD 20071028654P /EPZ 06/ 008845 To a sol ution
of sodi um et hoxi de (5] 14l g) in absolute ethanol (75
m.) at OC under a nit n at nosphere, a sol ution of

2- 351b%(tlamhoﬂm1@m ﬁ@ |}e chiloah i dodioS-pyidinylBNG2- i n

dlme@)@) éﬁéﬁ% ), S4I R\‘Mtﬁ( Bﬂbdr@nﬁcoé\bld
g &'4% 'ﬂ,@,fe’:\r 9N at é’%gsﬁp' etr‘? rg%gﬁrﬁgﬁy‘érﬂ&phme
palladuaeru(?t 8mg, moamsmmals) was added dp dieanex(dnmlprndstired under

argor §éfo'i3?H neatifg it mlo,fbwaee\ma 18P Ccfor80 uinates., atd:dmi Itrlr@re 4-
meth{ibyridite™s BbAHIO 7r Ve QWnM%lh@tO give a yellow
tetraégap?ﬁaﬁhaéﬁ@ae%% YRR Z%M'ﬁ@?%h thegftl Bl 107
for 3@vanirutes ptneseione aﬁae@rﬁ%or EYBM g€y ¢8R @3mg.

037 kAol tetrakisyn;amyimwds@me(pmmdmlnm(? 8mg. 0.007RemMmedrand heated
undeFHlicRWAE c¥rdricHs atl 1 B3°lcefor B®miinutes., therefore added 4-

methylpyridine-3 boronic acid (47mg, 0.34mmol),
-68 -
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50nL) and washed with brine (20 nL). The organi c phase
was dried and concentrated in vacua to give the
waele®rozsgsconpound (2.35 g) as yellow oil. M5 (XES/EP2006/008845

m z=216 [ MtHr. 15Description 64: diethyl

1- (bronmoacetyl)-2, 2-pyrrolidinedi carboxyl ate (D64) Br

To a solution of d| et hyl 2, 2-pyrrolidinedicarboxyl ate
tetrakisg®heagiphogphinepailadiuoy Gngmgaﬁé)q7g6mmoatar@d1eated at 110°C
for 3@ phipaRIsSUMRESIdDO Palrktidriedhétaeient EIOAC 4ad Brime) Aaueoidd layer was

extra*&féHT\Tr?/ﬂﬁ AP TSR ctWe‘?e %ﬁ@@ dandTéTﬂvér‘?tSéUéddPSted

Residue pUEied, B he (i walieen SplTom SivtiRg ain foF EhelLi £ HioAc:
Pet Ethay|Unatde 4 isqlate legn {astiorriczpraple mé@gw@ed by Mass

Direcieg Aud-Eaep TID AR etoosngtbgsap hya e hitb esolid did @t disdolwetvaas found
to beSd Jed%ﬁtéﬂafr f@sMé@%ﬁlbm WRS B ﬁfbd@tﬁ&bl%ﬂ%rﬁ%ﬂe MDAP to

afford I i %@@aﬂphaé" @?Ee“%ﬁﬁéboaﬁlp%%%% "560)  as or ange
MS (o‘}ﬁ’l*‘)wmfz 16 1¢MHAECH0%) 1, RF=0.47. UPLC/ MB: peak at
R =0.63 minwith mz = 336, 338 [ M+H]t

drfstion B3t 021[155 b.gtmﬂuoromethyl) henyl] N-{6' [(7S,9aS)-7-({[(1,1-
dlmejt fe‘ihgl)fﬁé ﬁ;“ @g% tl?iﬁi%?m ﬂlofz 1?6:][1 ,4]oxazin-
8(1H rtEPZG i @4 gmgthydprepanamide (REA)

1- (brom)acetyl) 2, 2-pyrrolidinedi carboxyl ate (D64, 950

ng) in acetonitrile{(ji‘swu at r. t benzyl am ne (340

m croL) was added Fesul ting Xture was stirred

at r.t. for 3.5 hours{ tNheforrmtl ﬁof a white solid

was observed. 5 The suspens on waf tlhen filtered over

a Gooch funnel. Thesorgani awas diluted with
ethyl acetate (15 n) a sed with water (2 x 10
m.). The organic phase ried and concentrated in

vacuo to a residue which was purified by flash

chr omat ogr aphy (Cycl/Et0Ac from 50/50 to 35:65) to
The 2il%.6- ma@nmmnmmﬂmnmmw«%mlag; 4gnethyl-di4'bigygidan3’-yl)-N,2-
dimelfylprop@nandidé (OSEL77m ORBHQnB 7@953)\/&({[913% at Rt =

dime OX tb ne (D51,
51 5%5@@%%% V; qﬁ{g gy% %Wgngrl ﬂgzr?ﬁgﬁs 3t?rltogether
in drptalyene(ot.5Md,) fqr mIBSMle'@ adplmg Bgs(grbenzglenga(:qﬁongi Hglladium
( 9m@, ®B15mmdP acth2-Didyclohek¥l phdsBhinoR2’-(N'K)-ditnethylaniindfbiphenyl
(15mgT0. thm% gé?hd héét?nglﬁn&é'ﬂ micrévave €bnéitions dth30°C for 30mins.
D|Iut W br r

Do EhiR et bt K b i e3P
Fractions idotated 2le@oh diyedrértalelion$ easnbirrd) sptveot epap@rabf]:cp;andzesmue

re-purffied cﬁﬁé@ SCRIdMhahashifgpwitd MeOR) 2k TR h pefdre eIty the

comécriw'@%. AR i gﬁf@ﬁ@ﬁ‘@pﬁﬁwﬁﬂﬁéé gl gheeP reduces

presgirg jaiadferd @raym@yu‘} 6%t ure was stirred at OC for
MS (Aﬁ’lmlﬁﬁéiMH*héﬁO%)l*oﬁéZ‘LZt(Miiﬁ,r-JﬁﬂMSt 2Wd)stirred at

Crudtefﬁfrléd@@trmgé abed dirkefly Mthounfur@rer putifivdtsort.hen heated at
reri ux

Description 54: 2-[3,5-bis(trifluoromethyl)phenyl]-N-(6'-chloro-6-fluoro-2-
methyl-3,4'-bipyridin-3'-yl)-N,2-dimethylpropanamide (D54)
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tenperature for 3.5 hours and then allowed to cool to
r.t. Water (540 mcrolL), NaOH (1M solution, 540m crol)
wao7vzsestr (1.6 nl) were then added to the sol ptT/BPR08GICHSS45
the formation of a white precipitate was observed. The
suspension was stirred at rt for 30-40 m nutes then
filtered over a Gooch funnel. Tthorganic filtrate was
dried 30 and concentrated in vacyc to a residue which
was purified by fl&8 omet o y (DCM MeOH from
100/0 to 90:10) to gilye_rhellde conpound (162 ng)
as orange oil. T.l.c.: -1 CFRf =0. 43. UPLC/ V&
peak at Rt = 0.43 m z = 247 [MtH . WO
20071028654PCT/ EP200§( 00B845 Descri ption 67:
hexahydr opyrrol o[ 1, 2- afpyr azi ne8a( 6H) -yl met hanol (D67)
5To a sol ution of F
[ 2- (phenyl et hyl ) hexahydr opyrrol o[ 1, 2- al pyrazi n- 8a( 6H)

- vyl h 066 [ . I (5
213 5 dfioron ek Pheou A Epest R BV e ©°
dimethytiprepanamide (#)0raad0-s8BMuaein-fluom-erinethylriperidiregylyoronic
acid (®Srag A0l4@@mridly, saekuintéanbosatesohstiam(OMmLhebted at
tetra*i@fri;;%ién&fiﬁ%@?lﬁiﬁ%bglIé(ﬂﬁm'3(45n QY 0836 3MeAbI i @BREN (EmEPNere

neatid opne I RN 1090 S ATABL SR byl ais
partitipnad befwesndalGfic and sahhirH{<OssalHlan vAgyeaus tayer extracted with
EtOAdPX/ GEBnbjneakexitad® dried.ahdl enaporated. Residuel purifietdhta 12+M
horizéhl d\mnh ERinYwith PEeEt20 20 609% E‘t@ﬁcﬂ%t(éla%?. Solveht Byaporated

unde; T%c{:}p@r@t@a " hegiﬂ d,JorqB @i%éjzu ] tg% el 3
MS (gf ): Yz 5 mﬁ'z*( 0Fo)) Eeécri?stﬁ: on 68: net hgl}m’m
(3S) - 3- hydr oxy- L-prolinate hydrochloride (D68) OH H Cl

Desdrig#i&n5522-[8)ySlbigerifla6rarhetieyIlisive - N2 [626 hishol-4u{ S4flliore-2-

h OO 1 9= = g, 11.4
metHYSRERYN LTl 2GRS R broBalaiBgb23) 01 or a0
mn. The resulting clear solutign was stirred
overni ght, then concgnt gated undér reduced pressure to
afford the title conpofind a§ a ite solid (1.96 Q).
Yi el d 94% 25Ref er ence™YU 8. >@Pat” “#ppl . 2004 19, 063.
Description 69: neth
(3S)-1-(chl oroacetyl) -

groxy- L-prolinate (D69) 30

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N,2-
dimethylpropanamide (200mg, 0.363mmol), 2-methyl-5-fluorobenzene boronic acid
(73mg, 0.472mmol), sodium carbonate (0.4mL, 2M solution),
tetrakistriphenylphosphinepalladium (4mg, 0.00363mmol) in dioxan were heated
together in the microwave at 110°C for 30 minutes. The mixture was partitioned
between EtOAc and Brine. The Aqueous layer was extracted with EtOAc x3. The
combined extracts were dried and evaporated. The residue was purified on a 12+M
column eluting with Pet Et,0 to 60% EtOAc/ Pet Et,0 to afford the title compound in
a 27% yield.

MS (API+): m/z 533.1 (MH+; 100%)

Description 56: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-4-(5-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
(D56)
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To a solution of the nethyl (35)-3-hydroxy-L-prolinate
hydrochloride (D68, 1.8 g, 9.9 mmol) and Et3N (3 m ,
wQ@1008/0z8804 ) in 10 ml of dry benzene at the tenper/BP2D&0SS45
of 7-8 C was added dropwi se a solution of chloroacetyl
chloride (0.87 m, 10.9 mmol) in 5 mM of dry benzene.
After 24 h at rt, the precipitated was filtered off
and washed with WD 20071028654PCT/ EP2006/ 008845
AcCEt. The filtrate evaporated, and the crude oil
was purified by fla romatographF col um ( Cy/ AcCEt
1/4 as eluent). The t) tle qqorrpound As isolated as a
colourless oil (1.48 %)/ (i & d 70 Ref er ence:
Khi m ko- Far mat se Wkl WARl 2984, 18, 1445-8;
Eur. J. Org. 5 Chem' 2000, J657. “Description 70:
(88) - 8- hydr oxyhexahydr opy o[ 1, 2- a] pyrazi ne-1, 4-di on
e (D70) Lnijr 10 A m xture Fret hyl
(3S)-1-(chl oroacetyl) - 3- hydroxy L prol i nate (D69, 1.48

23, %a%%f@%%mﬁ@d‘% UaRle: it a0 b ﬁ@ §f‘5”‘?'3“3€d
pyridinydl-N &-digythlREoRANATBIdS: %15 E‘rg 0 m @@§) fgl(1,1-
d|meﬂi)ﬂ©thgll)&ﬁmeﬁﬂl)sﬂyl]dky&hﬁhﬂ)odﬂny@@&ﬁazim@ flec]pled Jorazine (D51,
34mgjo. h¢6ﬁmﬁmw@¢e afssalvedl in tefuchieqdtsnERiBIO MERbUBIBRIsphine

paIIa u‘?ﬁ 1 FHb C A exhd& Irlﬁ'{@(h Ehlonde
pre 88;%;)@ 33@@8&5 ﬁ%mﬁmg ob (A ?'@Ai} q'sol)

werez«:mﬂml Thegnixture, wasi deggsseabiss & innutes before heatmg at 90°C for 2
hour$.8R¢actiiraduule iy R. D), dildted with EtoAChwashed WihLsatMaHC O,

I
ZOIUIPW 'd'\fﬁd &(I\‘/@@‘«,)Sﬁgtref'@djl %&?ﬁr‘\t‘ééoi/afﬁ% %d?H%‘f%ﬁ_ ﬁ%’bl%ﬁ/\/ sticky solid.
se ﬁrtu %lne tstep
MS (ABY): gBﬁy‘d(Mk‘Vh@Q@ydr opyrrol o[ 1, 2- a] pyr azi ne- 1, 4- di on
e (D70, 750 ng, 4.4 mmol) in small portions The

Desd’ﬁ{ﬁé’t’i e g@s 2185-Bis ﬂi‘fﬁ%r%‘i’némﬂetn Léﬁlb?g-/f @-chloro-4-

fluord ?lleggﬁ) igyf%ﬁmljﬁ 2t ’g’&ﬂ?\?&‘ A sat)ur at ed

solution of Na-K-tartrate (5 m)_and a 20% aqueous
NaOH sol ution (5 m% wer e droppefi*into the flask,
under vigorous stir : pensi on was stirred
for 30 mn at rt, and Fpalefllter cake
was washed with 100 m |of | 3 and“the conbi ned
filtrates and washi# re evaporated in vacuo to
give 500 ng of the ti conpound. From GC- M5 anal ysi s
2 di astereoneric produ ts were still observed. Yield
80% 1H NMR (500 MHz,” DMBO d6) 6 ppm 4.01 (s, 1 H)
2.93 (t, 1 H 2.87 (d, 1 H 2.80 35(d, 1 H 2.71 (d, 1
2-[3,5bisttrifldorédmethy)phedylHN-(6-8Bloro-2-i08o(3¥pyiddihiyl)-N,24- 1. 91

dlmefHVIpr%p'a'%a%mfsS(Zoﬁné ﬁ-cﬁl@ro-ﬂﬂﬁ&obghzéné'%oromc acid

o e it AR et bty
tet'a@ﬁ%m@ﬂ&'WQFBWPPEﬂQF['Emz@ﬂ}% .Q93¢3mmaliscdiaxan (2mizpyere

heated together in the microwave at 110°C for 30 minutes. The mixture was
partitioned between EtOAc and Brine. The Aqueous layer was extracted with EtOAc
x3. The combined extracts were dried and evaporated. The residue was purified on
a 25+M column eluting with 0- 50% EtOAc/ Pet Et;O. Impurities still seen. Sent to
MDAP for purification to afford the title compound in a 96% vyield.

MS (API+): m/z 553.1 (MH+; 100%)
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5To a solution of cis- nethyl
- 3- oxooct ahydr opyrrol o[ 1, 2- a] pyr azi ne-1-car boxyl at e
w@ Bepzssed according literature procedure PCT/EP2006/008845
: Heterocycles, 52(3), 2000 )(270 ng) in anhydrous THF
(10 mL) under a Nitrogen atnosphere at 0C, lithium
al um nium hydride (1Min THF, 6.8 nL) was added
Desahiption 58: Wmmtlﬂungombkhylbw\m]-ﬂ-{H%@M@rQ}é:- for
fluorbphenyl)-6167s éuol.reach it and stirred at this

im th J e rbp§PaZlh&[2t)e][1,4]0xazin-
gﬁ’@% %3&3@ Taracio B'rqn'%ﬁ ﬁ&gﬁ]ﬁgt el

white precipitate was observed. The suspension was

filtered over a Gooc neI The organic filtrate was
dried and concentrat vacua tocgive the desired
corrpound (198 ny) 0|I UPLC/ M5: peak at
Rt 0.15 mn W|th s,/za- l57 1HNI\/R(500I\/Hz
CHL(P(]:(PMd) d ppm’3°94 °H) 3.75 (dd 1 H
3.19 (td, 1H)307- 3.05 (t, 1 H 2.96
- 304 (m 1H 278- (m2H)229 2.40 (m 1

H) 2.17 (td, 1 H 202- 2.F15(m 1 H 1.58- 1.86(m 4
. 20Description 73: cis- 1 ({r(1,1-

2-[3, St AIFS Bt HheR &M(]z IBMJ A RREIB RS O
o e T o

dlmetmethml)@wmﬂmwmwm yhoctahy@eepyarinofa d«gil1.4Joxazine (D51,

37ma@tor3pimesly stidiurndrButerider(dBmg 00t 13 A8rhmonvere déddssed

tog etgb%%d%%@dg %ﬂhiyém gt%%%é%ag%d h%a%dg(%@%%%éné’ﬁe@one)

paIIa mey, e1ov ) ﬁi clohe B hi

dimeffiyiang eupgepua@ani%so Q2T armEIoMtEng hARERS AL 300G Pdd finutes

undeT mic@ivaventonditibns. detded more hts(dlbaazsdedeamioaa)jpalladlum (6mg,

0.01 ﬂﬂﬂ@ﬁéﬁ@?&ﬁcymow@@ﬁw\d hing-2S{Nd| dempnwphém« 1mg,

Qn BQE%BHKe Rud D6
AR R W G B S

dr|ed=(m8;_0f1Mﬁ+|}eresdHSmmn¢ B&apmated crdeREHoRRE PregspenResiiue
purifiet! .eldtird with ®1 1009, ElOH)c/ @eriti?olﬁléglieﬁépd?rgt?dltd-%ﬁ%d% bz)lwn
- m
Enusrnbgglfp%{ o@p%@n@%% g]eg%(m 2 H 1.71- 1.85(m 1 H)
(4 ©1.73(m 3 H 0.90 (s, 9 H
0.07 (s, 6 H WD 2007/ 028654PCT/ EP2006/ 008845
Desdpigstion pt i on594: ci s2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-

Form B (e by i opyr o

lo[ 1, 2-a] pyrazi n2(1H) -y1] - 4- (4-td uor o- 2- net hyl pheny1) -
3-pyridinyli-N, 2-di methyhpr qpa ide (D74) 5 To a

sol ution of cis-1-({[(1lL
di met hyl et hyl ) (di et h sl Wil Xyl et hypoct ahydropyrrol
o[ 1, 2- a] pyrazi ne (D73, rTg) in dry toluene (0.5 nL),
a solution of 243, 5- bIS( rifluoromethyl)phenyl]- 10

N16- chl or o- 4- (4-fl uoro- 2- met hyl pheny1) - 3- pyri di nyl NV, 2

2.3, 5-isttrifluprametinhahidg]NAB-200056-80280:3-pyridingipN,2n~ dr y
dimettgiptepanafide (RO0MGS0.38dRING! Hénzaldeh%/de -2-boronic acid (71mg,

0. 47%&#%&&&!&5’5%%@{?@&@ EBfu‘tBﬁ 5% agueous

tetraklstnphenylphosphlnepaﬁ)aamm d 00363mmol) in dioxan (2mL) were

heated together in the microwave at 110°C for 30 minutes. The mixture was

partitioned between EtOAc and Brine. The Aqueous layer was extracted with EtOAc

x3. The combined extracts were dried and evaporated. The residue was purified on
-72-
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tert-butyl phosphine) palladium (19 ng) and NaOH (50%
aqueous solution, 245 mcroL) were added. The
WO e®abrseng m xture was degassed by two freeze-pdERP2006/008845

cycles 15 and allowed to reach rt under a nitrogen
at nrosphere. The m xture was then heated at 90C for 5
hours. The m xture was allowed to cool down to rt,

a 25+M aalenhnveluting withl 0-60%6 & tOAC Fet Etz to aHord:thedittehcampound as

a yelfoW 96kd RO55% Wéldon of NaHCO8 (1 ni). The aqueous phase

MS ( ,w,.ph 1@0‘%’1 acetate (3 x 2.5 nL). The

corr‘o)e /g orga IC éxtracts were dried and concentrated

in vacua to a residue which was 20 purified by flash
Description 60¢ 22[3:5-bis§tiflupromethyllphenylfiN-(6{({7S, &@S) -7 {{(1,1-
dimethyiabph(difibthyl)silygoxyphethyljhéxahydropyraZimo|2,ktd]fe,4]oxazin-

8(1HEyl-4 T2 Lﬁ’: HoyRaRyIEN, f&uﬂeﬁuﬁﬁr&béhmnﬁéb {béo)

S r|p ion
42-({[ (1, 1-dinmethyl et poxyjcarbonyl}an1no)ethylFL-
prolinate (D75) WO(20041028654PCT/ EP2006/ 008845 To a
sol ution of nethyl L- né&ﬁinate (892ang 6.93 mol ) in
di chl or oet hane (20 n1) W -odqﬂ
1, 1- di et hyl et hyl s.oxaoetlh te (1g, 6.3
mol) and the reactibf nfxtlurd s stfred for 30 mn.
Sodi um tri acet oxybor ohydr (2.34 g, 12.6 mml) was
added and the reaction m e was stirred for 3 hrs.
5The title compound (1 g) was isol ated after

B AR ARt éﬁ--- AN .2-
(2j|r[r?e Igfr%‘;q%?nui.’?}éﬁ§ 06mg, &0, mmq{%& iIggi}%]j 1” ’

d|mem)ylethgl4(d4me3ylxsﬂyl]mw}memm@ctammomymzmom 11C]Q174]ozaMe (D51,
72md,10.2%1miol G/eEEﬂisrsszdolh téliene (2mL). Bis tritertbutylphosphine
palla )(zﬂﬁé QW& )Ofo%gvea b'?}l] H?é( cprt%%mw%%({l%@m&lde (

300y £5% A pl)y 2R %@ﬂy Sadiin BYars %myt' m 4925k 3098 so)
weregsjsiedl. iThatmixtusesyvas gpgassed |50mm1aée$1 gloreIeating at@o°C for 2
houradﬁe@bt&m ¢odled 1¢-R. T 5 ditbdedawith Bt©Ac, washed W|th sat NaHCO3

solution, dried (MgSO4). Filtered. Solvent evaporated. Residue purified eluting with
0 — 50% EtOAc /Pent. Solvent evaporated under reduced pressure to afford a pale
yellow solid in 18% yield.

MS (API+): m/z 779.4 (MH+; 100%).

Description 61: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-[(7 S,9aS)-7~({[(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide

(D61)

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl]-4-(2-formylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D60, 27.7mg,
0.0356mmol) was suspended in dry THF (1.5mL) before adding sodium
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reaction mxture was stirred for 1 hr. The m xture was
diluted with MeOH and it was filtered trough SCX
weanroessge. The fractions el uted w th met hanol PCI/EP2006/008845

amoni a were evaporated in vacuo keeping the bath

tenperature at 40C. The crude was purified by

chr omat ogr a \7/ (silica cartridge, CH2C12: MeOH 95:5) to
borompTgIe, Brone Oy BIramalh Apd aNIITGIED gur. AdRRRNPED S G
boroR¥jdridROBEaRY} 61D 7 8rrpnah) and8aeft stirrid forma flirthier 3.ahd % Hburd. Reaction
quen‘:ﬂ% é\@g)wgt lﬁ ﬂszHTEt@AE') ahic | y%flx?as(t@j wittivate S Aried

(Mg £ %‘v sPeskboratiris e e orposhe PR whte
sohd411§9 / d 1Used crude in the next step.
MS (APm-E): Inry/lzé't81y4XMkH d@&¥enyl } am no) et hyl ] -1, 3- pi perazi ne

di carboxylate (D77) 30To a solution of

1 di me | et hyI
Descinét '}peram édl car §P§t% E&tlgﬁﬂgg'ﬁgyl)gaszyllbﬁ_(6-4g-ﬂu0r°-2-
metrylpbenzl)rﬁﬂ( )-3-pirrelidisyIgrethy JamEnokAp YNy Hol - 2
dimetBylpropasantide (062054 PCT/ EP2006/ 008845 sol uti on of

N- boc- 2- am noacez‘ﬁgg\ﬁhyde (1.87 g, 12.42 mmmol) in 20

mL of dichl oroet The solution was stirred at room

tenperature and uMden nitrogen at m§dphere for 30 min.

Sodi um tri acet oxybor WNide 63.3 &. 16.56 mmol) was

t hen added and the readftioh kgpt p oom t enper at ur e

overni ght. The product ated” dborFa SCX

cartridge. 2.492 g. at 2.16 mn, mz= 402

(M+1l). Description 78

: hexahydr o- 2H pyr azi no|

10 1.,NH To a solution o

3-ethyl 442-({[(1,1- F
A su:;berrmldgy bfaE#[&b}?WhﬁthMz)phert;/)l]eltxlk[ﬁédgdro%m-rﬁleoacz -2ne
meth{Iph@hn2e. A 2-dirrt ey Srop@ndi £005/00257 é)]g\g 54,
o e St S bR D
BOC RiHnaminge ) 4109117 103 mlﬁ@ P@Fasé'ulﬁn C?H@ (B{ L% ®-62
mmoprio dumt- cvf/aBMiS@Watserteajgd KEX &hatt1be° @e(mmmnaj;ur@cﬂeiemd

138°ORA BIEONS Hedk sﬁeweaca 50%UEShveYs$ibh 2ath Qéhlale%s of the Boc

rotetcﬁ fe dUnd, ‘?’Y‘r‘? IS&N iation to 160°C for
P @%g@“ﬁf%m % R gﬁq 2iprfo |

~a] pyrazi n-1(6H)-one (D78)
1- (1, 1-di net hyl et hyl)

1h a fesnegstix ﬁd;usggngnp‘n was
dlluteld\)thl(l @mlmeznetbman@)eﬂrmd witbzat iNaHE Q3 andhegoganics
were3ridd ((Nazsbd)i)ana tA8 sollioh/wasnoated)orraBICX Earttidge, wagRed with

T sy ol e e

obtaipedoyhizh qan,ameqt@cﬁh #he Pesiretectgd and unprotec ed compounds,
was erifatybly ﬂa%chwmalagoéﬁhﬁ(sai]qay caclohexdfd-)Et@rec 028, to EtOAC).
Isolaﬁ%%@m oflBdcpRd¥ek me 8hd 2% 0 Thly ok &Y tifid cQE% pleh8. This last

@3%%@%% keer”tzv”élb%?a@f???agﬁ 17 gk Eﬁaﬁpﬁé@ﬁwe TEA

eprqtgptlon and SCX iso atlon procedure. Final yield:
O.A.HPLC, peak @ 5.20 min, >99% purity (UV).

Description 63: diethyl 2,2-pyrrolidinedicarboxylate (D63)
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30 3h, then quenched by slow addition MeOH at OC.

After 30 mn at roomtenperature, 5 nL of a 37% HCI
waeaoessssol ution diluted in 10 nih of MeOH wer BCEHEPR2M6/008845

and the resulting solution was heated to 50C for 2.5

h. The sol vent was renoved and the residue purified by

SCX, leaving 251 ng of the title conpound. MS

(direct): mz= 142 (Mtl) 35lH MWR (500 MHz, DMSO- cl5)

8 ppm2.44 -2.77 (m 8 19 (t, 2H)197(dt 2 H
1.73- 1.84(m 1 H WO 2Q $B654PCT/ EP2006/ 008845
Descri ption 80: H

2-[3, 5- bls(trlfluoronnethyl)p enyl]-N-[4-(4-fluoro-2-
rnet hyl phenyl) - 6- (oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi n-

To a%ﬁg_tlapngo dicHh et bxﬂe% 1‘11' FEh RN AR A]75 rIDBR0°C under

a nitr p ie i I (h chloride salt 8 g)
s B%zysgézbg@ kA U AS A o
the erHSOf&hblaﬁ@itrorf 1y Gratibedrhy [proybeaey (1.7 Nil6) was then ddddd ahf the

resulft.h %&t&e%§yﬂ.r9ét?avramﬁrtemd&aﬂuyé}o% Rodigrathdyhpit@iealas

aIIo Hﬁomo@oﬂ%gﬁg ﬁ%ﬁ\n;vgﬁx)g @Rﬂve a yellow
solidy Ea@tweﬁ diggsivedandiCht1M so tlpar 29 ply) anghiheny wasked with ethyl
ether bk &80adL hPHaEKEs veerd sdparatedadnd: thecaquisoysipiiasegyasdsought to

H =U$ 8¢ dddidd ﬁaUH W ALt Cl‘t'vﬁssthé/htémbtédlwtth%ﬁhyt ether (3 x

50m éﬁcﬁ %hbS” ?%6 ﬁo; 9a é%h%%]v}as dried and

conc&nﬁé{qﬁn' a ﬁcﬂa %r# ROV (RPD DASYERBB

MS (EIS6H)Lmez=3 1yt e (Itl) 200TBDMS To a sol ution of
(3R, 8a5) - oct ahydropyrrol o[ 1, 2-a] pyrazi n- 3-yl net hanol

o B2 AT BT s o RISy 0n0

triethylamne (262 [IL, 2. %? nmol ) and a sol ution of
tert-butyldinetlylsilyl chlpride— (170 ng, 1.7 mol) in
di chl oronmet hane (1 nL) Phe solution was stirred
at roomtenperature for “gr i tional
tert-butyldinmetlylsilyl dhlaofkide (113 ng, 1.1 nmol)
was added, and the sol @10 ﬁft at room tenperature
overnight. Mre triethylanBne (261 4, 2.82 mmol) and

Toa ﬂdt.&tj&fﬁ%@%ﬁfg g%& m&ﬁ’ikgfdo‘;( Ia@sr7 Qggowﬁogmrmm )

dlchlp gs§ B%\:‘E?r ﬂnﬂkﬁs ufiqn. 1¢-5 mL) and
brorrma@ﬁtyt boomidea(®e52mbl) were added. hhe iiesidting Reixiocs waggstirred at
0°C PO M A8 6PHEWIikicrd WY hedtdiiteddithrwater amtehen atlowed to reach

r.t. EY}@ﬁ’ g'céﬁté‘g ﬂﬁﬁé@égdéﬁ‘%ﬂﬁaﬁﬂ&%@w&e@@ AREOTREMRIRoUS

phassdydt ikt SSIEA D EOTLBCHERE L NRL) 208 WpShed wih Bine (20
mL). d’rtl_ecmamfegseawggmr@d@wct t:on@il)at@d eovm(p torgimgp the gesired
compouhdL(1.06g) &8s ehariyeddil.(dt, 1 H) 2.79 (dd, 1 H 2.75
T|c(¢¢4/A%o‘@t1214ﬁf=(oﬂ4i7 1H 2.23 - 240 5(m 2 H 1.66-

UPL%/I\Z? Hbal?aﬁ?tl(fléB rﬂrmf\z&ﬁ%/% J’%(Q%ﬁvﬁH]g H 0.08 (s,

Description 65: ethyl 1,4-dioxo-2-(phenylmethyl)hexahydropyrrolo[1,2-
al]pyrazine-8a(6H)-carboxylate (D65)
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LCI M5 (check at 5h reaction): peak @.49 mn, nmlz= 271
(M+1l). Description 82: (3S,8aS)-3-({[(1, 1-

wal2eventssset hyl ) (di net hyl ) si |l yli oxy} et hyl ) oct abGHEPJ996/608845
ol o[ 1, 2-a] pyrazine 10 (D82) 1.-NH '-'0T1l:30MS To a
sol ution of
(3RS, 8aS) - oct ahydr opyrrol o[ 1, 2-a] pyrazi n- 3-yl net hanol
(Tetrahedron Asynmmetry, 1999, #7), 1999-2005) (531.5
ng, 3.39 nmmol) in 20 nL/o rehl or omet hane was added
triethylamne (1.423 m, P mol) and tert-

15but yl di net | yl silyl chlg (1.026 g, 6.78 nmmuol).
The solution was stirr rogom tenperature for 2
days. The reaction was diluted wth dichloronethane

and extracted with sat. Na nd brine. The product
was i sol ated by flash chroma aphy (dichl or onet hane

To asgiuionaialiehy| & BomRRRRY Lor-BUTRIRNEA et ete (D54, 950 mo)
in aceldnBREFORMVNL) a8 r.ppbar&ymnmez(%c nolnroLJ) w9s addgd.-Tige Bssulting

mixtUréwds stirréd 80r.t. f6r 3% lﬁcmrs3tHé)f02m§ﬂon of akshitasolid Whs observed.

The rsfortWa Bch R Hi'h% opdanid fiftfate Was
dI|Ut§; p?ﬁgj@ﬁéeg%?i Er’glﬂ) {‘g;gag gdéw ?ér( 0 mL). The organic
phasgargs gm@ﬁp@d(gqmagnﬂyte;q 8t vagupdp @ mdqzeswhlch was purified by flash
chromgtagrapby lc?clfﬁtm)ﬁcﬁfzgm?g%Sg(tBR 135669)-tdigivee ti{eD8&sired compound

an aR or
SI_2?291%<AC %ﬁgi%é%yl ) tetrahydro-2H pyrazino[ 1, 2- a] pyr

i one (D84-Di ast ereqgi soner 2) 30 To

UPLG/M3] 9@@‘@)?]" Bt =th82 N’“APN'H? e -3l hBAHE] ne- 2- car boxyl i c
1H NMR 4500 Mz, GHEORDF ORMidHd pproreshate Mag. 3xde2 HIGRR3 (dd, 2

H) 4. @m ) 404 EDPH L. w a)25 fRe2npacbh qa, mﬁ Br4vaefiH) 3.67 -

I ut f i
3.76 (8 139 Q”sﬁeéﬁ émm D728 (15 LH) Rl 2 ey 'Ry 1.03 -
2.11 {, 289 bR bedhth-ani ne (1,62 mi) in 20 nt of
di chl oronet hane WD 2007/ 028654PCT/ EP2006/ 008845 was
Desdtiptier 86: f2.{phémndn sthytiiestahgdrbpyfrofst| 2.a]pyrazii-8a(6 H)-

n was Ieft stirring at room tenperature
yl]m%-{/’.gdrﬁqgﬁt 5)UPLC M5 analysi s shovved t he expected

product (peak at 0.67/m z = 432 (M+l), 376 (M -
t-Bu), 320 (M- Boc +1)N) T tion was dil uted
wi th di chl oronmet hane a t\rj_.WIth sat. NaHCGs,
dried (Na2SO4), 5 and t sol ven—renmoved. The crude

(2.75 g) was taken to the next step without further

To a g8t g, f?ﬂan%‘daq“e"éosﬂ' BeBy ey hadnb o wlolt 2iglayrazine-
88(6%9 Ce@OX‘Y (865 #9% m@dn anhydeusa HF {8k Lupdera Miteogen
atmokpherke &t 01°C llithiuasalahreoikied hipgridd> U s, T Hif i 1ehmé.h evsesdad desd

drop@?é@e%édegﬁlﬂhgtnﬁ%wéﬂvéﬁ Seed afd°® 301 hiinutes Zthendaldwed to
reacl%p( a{rM’ st?r)red f?'nsC &9§e%¥?§reﬁ§&§ 'rﬁ%upé/s §%§ Tlgbeh ﬁi Qfe% at reflux
tempegtite (Giokd HRUES ARY thers ALQMBE IRIEAONR 5. Water (A0 MiciAk). NaOH
(1M salutien,éutOraictpl)andiwatert(l 6 mbl)(p@nel@\QrDaeded to the solution and
the fdlahaaitoemfca @AITe pré¢ipRateawdbiobeeseldl ThaIdishBnsiBn8vas stnrléﬂ atrt
for 3%%8 iﬁg@ %%gigi@@%@%ei Sp %Z ﬁl ra w S dried
and d\@cu afe Whic h qﬁro_ng graphy
(DcmeHzrmn 1@9{0 to 1L9F)’LQ:BN‘S thpé!ﬁslr@ozompwnﬂ (Hazzmg:)@@
orangébil) . The sol ution was concentrated to give a second
T..c.5SBOMMEBA 98) R0 a3m xture of title

UPLC/MS: peak at Rt = 0.43 min with m/z = 247 [M+H]".
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compounds: (M xture of D83-Di astereoi soner 1 and D84-
Di ast ereoi somer 2). 20 D83+D84: 1H NWR (400 MHz,
wWOMBDoZKE 4 8 ppm 7.93 - 8.08 (m 1 H) 5.06 - 5.8C1/£P3004/008845
H 4.14 -4.33 (m 1 H 3.67 -3.77 (m 3 H 3.40 - 3.49
(m 1 H 3.11- 3.23 (m 1 H 2.75 - 2.90 (m 1 H) 2.45
- 252 (m 1H 2.31 - 2.42 (m 2 H. UPLC MS: Peak @
0.16 min, mz= 200 (M+1l). 25 Description 85: (3R 9aS
Desdtip t%vR)awﬁbaaugaﬁbﬁyhaltf[azz-a}ﬂ;ﬂraznﬁtawmzyimahanol (D67)
yl 'met hanol D ast ereqi soner 1) C)* To a
flask containing (3S, 9a OH
9aR) - 3- (hydr oxymet hyI)tetNah dro- 2Hpyrazi no[ 1, 2-a] pyra
zi ne- 1, 4(3H, 6H) - di one (D8%,__A ny) was added 1M
BHS-THF solution (10.9 nL) and the reaction was
brought to reflux (80C) overnight. The reaction flask

To a\sakutiopn@fge-(phe Adnmtylje@hgdropyrioldd, Zih]pyfraﬂbfﬂﬂ(ﬁml-

yilmetR3fiol 4 05‘n r6@§|=Héthé‘r%l 9'

tmo%h'g(r% Ugﬁ gnmajﬁ lh Hyd t%ﬂ@ Ic' pﬁn e$lélg2: Wﬁdo'nrgé:rbon 13
mg) wese a@@e%@%mmﬂr@ﬁmﬁpe@@)@n waa éiem%a&rﬂﬂu@eamem@re for 3.5
hours,ither atlowedutodtool td NvRNd4dterddtinye DOBOted @heSomganicdexdBact was

drned“arﬁi%&rﬁ&en%rdf&d %7 @‘Zcuo ?0 §i§e(tﬁé d%si‘&d %oﬁﬁ)dun% (ﬁ%O(rﬂb) 8s orange

waxy; % t

UPLQ@&/@?@S@M E:T/(Eﬂiima/veﬁﬁwu% ‘@s@ﬂﬂalron 86: (3R 9aS
1H NMR 9400 MiHZ,[DMSD-ds) d ppm 5.09 (br. s., 1 H) 3.61 (d, 1 H) 3.34 (br. s., 1
H) 2.85eg, @ggm ByH) 2. Fieg, B%ébnsld M tWQt(HyH}wm B2y, 94%hlr rzyﬂw 49 -
161 éjtnn a] pyrazi ne ( - Diasteroi sonmer 1)
artl ng (3R, 9aS or
9aR) - oct ahydro-21-f - pyrazi no[ 1, 2-a] pyrazi n- 3-yl met hano
Desdrigthas 681 nsethy) (3/\5)33-d1yskgxydd-prq>lugatm_hyﬂrochlorlde (D68)
di chl oronmet hane and treated with Et3N (420 M.) and
TDBMSCI (305 ng). The reaoH on v&s stirred at room
tenperature for 10 3 5. More TOBMVSC (144 ng, n
mmnol ) was added and cgg%l on stirred again
overnight. It was chec d by UPLC/ MS, whi ch showed
conversi on to product: peak at 0.47 mn, mz = 286
(Mt1l). The crude was purified by flash chromat ogr aphy
Hydrégen chinrideHias was bubbid throdh & shispefision df@ids-B0ydxy-L-

prohﬂé’(’QSB:%§ Lﬁn‘lﬁﬂo? bb %I%ﬁ%@dl@fl%l%oﬂ%t%%%%ﬂ The

resul ﬁagg%é ve égghéngo 54?@ %%nii% gduced

preswﬁoa ordihe tife gomp oyng@sa hte Q%gh 19)d 947k g3

Refefancel U-p. Eaizs‘\p(pi 2(]04—|)9,@680 -0.92 (m 9 -0.02 -0.09
(m 6 H. Description 87: (7R, 9aR or

Desc%?p%dr?Bg?ﬁiéﬂli{?(i&)ﬁ%&hIoroacetyl)-3-hydroxy-L-proIinate (D69)
OH
N ’

0

Co,Me
ci

To a solution of the methyl (3S)-3-hydroxy-L-prolinate hydrochloride (D68, 1.8 g, 9.9
mmol) and Et3N (3 ml, 21.8 mmol) in 10 ml of dry benzene at the temperature of 7-8
°C was added dropwise a solution of chloroacetyl chloride (0.87 ml, 10.9 mmol) in 5
ml of dry benzene. After 24 h at rt, the precipitated was filtered off and washed with
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35

20
di met hyl et hyl ) (di net hyl ) si |l yl i met hyl } oct ahydr o- 2H pyr a
waQ2mopise2+ a] pyrazi ne (D87 - Diastereoi somer 1)PCRBI®MO@008845
solution of the (3R 9aS or 9aR)-3-{[(1, 1-
di met hyl et hyl ) (di et hypsi | yl ynet hyl } oct ahydr o- 2H- pyr az
ino[1, 2-al pyrazine (D86, 217 ng) in 9 niL of
AcOBEt. dinedfiltratet Was eveperaiedicand theetrugdeanii was pRtifled/by)flashd
chrofnfatd¥tapRY @élﬂiﬁﬁn (@ /ActiEtQm/éssahéM)onh@htle@@mdound was isolated

asag{}fg s Zﬁl 2:, o of di chloronet hane was ad

et it e g ASEEA ORGSR SR 0

Cheth%&tﬁﬁﬂaphy (silica, CH2A 2 to CH2A 2: (0.5 M NH3
in MeOH) 95:5). The sanple thus obtained was dissol ved

DesdripfR 702 (B8flshyHoxy iR RIBEAORATGIATRAAOR P S done

racted rganics dr i ad

(Dmind the sol vent renoved, leading to the title conpound
(128 my). LC/MB: nlz=328 (Ml)  1H NMR (500 Mz,
DVS0- 016) 8 PPm 4.25 (dd, 1 MfH3.62 (dd, 1 H 3.36 -

3.46 (m 2 5H) 2.83 (dd, |1 2062 - 2.76 (m 4 H)
255-262(m1|—|)22N 3(m 1 H 1.96 (s, 3
H)185-192(m1H)& t,1H)167(t,1H)
0.84 (s, 9 H 0.01 (s, 6 H) Descri ption 88:

N-[6-((3R 9aR or 9aS)-8-acetyl-3-([(1, 1-
A m.ﬂur’@bhmeeﬁmiasﬁ dL(ﬁéﬁtdmbdétyl)w‘ hydreikiat-pastihaty 069,248y, 6.7

mmo éhnl‘b[ g A %ﬁ'd;B m ﬁf Sﬁatura solution of NH né\ﬂgogi as
st'rrazsf%f U1 Sl oHiR RovephwAS apﬂr% %ﬁw@j §|§FH¢§ atord
a solido@malysis msticated shigde be)the: 'trtle(pqmgoun axpaf oCF3  To

diastareoiathe ) Affer @7$hSHbhwmBaGiaphyesstiyin-(CHCK/MEOH 8/2 as

luerith R {iyd E6MpbURE! b4 ) 88 dvRa@bsds.Pyl
;Zfegggn% gig Z ne @szh 57%%1’& %Jg?i '
bls(trlfluoronethypphenyl] N46- chl or o- 4- (4-fl uoro-2-ne

Description @y {3 SBoptatiydiropyfralbPt,2 di] pytazih 8-ob@it)i de [ VWO
2005/ 002577] (156 ng, n mol ), bis-tri
-tertbutyl phosphi ne pal | adi unpg30 ng, n Mol ),

hexadecyl t ri net yl anmoni u “oride (19 4. of a 25%
aqueous solution) and, at IN , sodi um hydr oxi de
sol ution (354 of N

Into a stirred, cooled (0 °C) suspension of LiAlH, (3.3 g, 88 mmol) in 60 ml of dry
THF, was introduced (8S)-8-hydroxyhexahydropyrrolo[1,2-a]pyrazine-1,4-dione
(D70, 750 mg, 4.4 mmol) in small portions. The mixture was then allowed to reach rt
and stirred for 48h, after which it was cooled to 0 °C. THF was introduced (70 ml),
then successively a saturated solution of Na-K-tartrate (5 ml) and a 20% aqueous
NaOH solution (5 ml) were dropped into the flask, under vigorous stirring. The
suspension was stirred for 30 min at rt, and filtered. The pale filter cake was
washed with 100 ml of CHCI3 and the combined filtrates and washings were
evaporated in vacuo to give 500 mg of the title compound. From GC-MS analysis 2
diastereomeric products were still observed. Yield 80%.

1H NMR (500 MHz, DMSO-d6) 6 ppm 4.01 (s, 1 H)2.93 (t, 1 H) 2.87 (d, 1 H) 2.80
(d,1H)2.71(d,1H) 249-261(m,2H)1.89-2.06 (m,2H)1.74-1.91 (m, 2 H)
1.48-1.56 (m,1H)1.34-1.42(m, 1 H)

Reference: J. Org. Chem. 1995, 60, 3916.
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20 a 50% aqueous sol ution). The solution was degassed

by freeze-punp-thaw cycles, then stirred at 90C for
wW®@2003/028654 t was checked by UPLC/ M5, whi ch showsGI/pPPRake& 008845

for the expected product at 0.94 min. (mMz = 824

(M+l), 412 (M+2)/2). The solution was diluted with

Et 0OAc, washed with sat. NaHCO3 and brine. The product

were isolated by flash chromat ography

Desdriptidr 72X @ieOttakyd s yrPolof1 2-3[pYrazieil ajilmetiyaR oI 20
of the title conmpound that were brought directly to

the next step. Descriptiaon 89:
(3R) - oct ahydr o- 2H pyrazy{ no\ 1, 2- a] pyr azi n- 3- yl met hanol
(D89) [INOH WO 200710R EP2006/ 008845 To a

flask containing (3S, 9aSlor ny

9aR) - 3- (hydr oxynet hyl ) t et rahydr o- 2Hpyr azi no[ 1, 2- a] pyra
To azohgioh, af(c3d4, raelhytl  Boroactdhy @S pyaBlajl , 29alpyrazing-Hycarboxylate
(Prepﬁérébjfﬁ%fchvcl?ﬁg'hfé&uﬁe procedure Heteroc%cles 52(3) 2000 )é27o mg) in

annyRfas TAEAEIACE dnd %%%sérﬂ?? e AN LG i

hydriged 1¥nipl H HGe@. 8@8%&’@!\1’4@1 dapvdss- Jiheorrﬁsflﬂg‘%ﬂﬂjx%rr?d@?s stirred
at 0°@ifor d deur aihe ntdllewesbict ieach whand sbugd at this tepexatygofgr 30

minuf&e VAR 260 heicrod: CN!a@'H 1M%b|uw. QeolrﬁuerquéHa@afér (780

mlcréw%r%gﬂ teﬂid%%t oiYﬁ 'FI {F\céf F&:’_}mtate was

obsefyest .?*@ns éW@cwaa?'E9r it %eoemfamqs%? jirate

was dmd aedmncantmtem Intwsﬁcgo\ﬁagl\gﬁjmefd@lre@cwoumra@ mgj as
yellows}l. g of product. Description 90: (3R) 3-({[ (1, 1-

EINBL Phiehwt L((fjﬁg‘?ﬁh 1 ) oct ahydro- 2H-p
fﬁ I@j g Q cﬁ[@ﬂé‘fb’h‘?vl a@ﬁmg P51 3,75 (dd, 1 1)
3.19(@;3)1 )3,

F{ycﬁ S 2m, gy h3i08dt.11 PH AW r 320410& Y iHhet- ién@.90 (m, 2

H) 2.2082.4628, 1H) 3.108tdyoH) 2veRs- Bi15seh,vEH ) i106820 1186 @h, 4 H).
di chl oronet hane and treated with Et3N (1.29 nm, 9.25

Des mrc“% ? d TDE’YE%1(-929'5 ng, 6.17 mmol). The reaction

roomtenperature overni ght and then
dlmertbvlea'anli)(d-meahyt)a-lvﬂow}mﬁ yé)?@éﬂhndmpm@[m-amrehme
(D73¥howed conversion to product: peak at 0.47 mn, mz =
286 (M+l), 172 (M TBDMS+1). The crude was purifi ed by
flash chromat ography (silica, 2: (0.5 MNH3 in

MeOH) 98:2 to 85:15).

resi d
the fracti ons contai ni

di chl or onet hane: MeOH 90y 10 N
NPrhe soI utin was evaporat ed

mat eri al was flltered a

obt ai ned evaporating
ct was dissolved in
the insol uble

To a Y. yI %@5 mg) in
anhy: ‘%%JE}?@E %g&a oge %g%r{er aygol ergp?_[)a ure,
trlethgla@gne( SlegmL)@mq)t lthgIglm hy;lﬁllylﬁhlopdeb (286aw9) wergadded.

The resultingtfolutiddwas stifretf)atFo8m tentheétbturenoverrijhthed diluted with
wateP(5L &L nTh@aHQJeo \,Eé Rg8& W d@rhcldd WithfH8R(2% 10 mL). The

9
comtiidlp F%ﬂ'ﬁ?e il <(ta. o ﬁ%??&fﬂmg gty o sueahe wrich
was pyrfigcht nﬂaﬂ)y emategranty (D fragp 10070 to
90/1@0a6 Y BrbdeXiedERnp6u00 §8a% mg) as yellow oil.
UPLC/MS: peak at Rt = 0.80 min with m/z = 271 [M+H]".
1H NMR (500 MHz, CHLOROFORM-d) d ppm 3.84 (t, 1 H) 3.61 (dd, 1 H) 3.11 -
3.21 (m,1H)2.99 (dd,2H)2.82-288(m,1H)2.71-2.79 (m, 1 H) 2.41 - 2.50 (m,
1H)2.19 -2.35 (m, 2 H) 1.71 - 1.85 (m, 1 H) 1.94 (br. s., 1 H) 1.53 - 1.73 (m, 3 H)
0.90 (s, 9 H) 0.07 (s, 6 H)
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To a solution of
(3R)-3-(11(1, 1-di net hyl et hyl ) (di met hyGsi | yl ] oxy} net hyp
woedoahysdso2H- pyrazi no[ 1, 2-a] pyrazi ne (D90, 635PEMEP2006/008845
2.224 mmol ) in 15 nL of 5 dichloronmethane was added
triethylamne (620111 , 4.45 nmmol) and it was brought
to - 10 C. A solution of acetyl chloride (79 pL, 1.11
Description 745 cisr. 2-[3,6-kisftr I’mJQIDnmth)DhenVi]HHf{@ -[Mel{l(Adced

dméih?lé’th?ﬁ(dﬁ'i’i&ih BQHS{I]ORy}/m&tMéMEhyd? Erdfopnﬂ -a]pyrazin-
(AT ;
2<1;'§?"L~’*é§r*f”n°f8>-% nthyintcny By AUIBIEN el fopanamide
enperature was lowered to -50 C and 0.25 eq. (39.5
M.) of 10 acetyl chloride diluted in 0.5 nL of
di chl or onet hane were addeds agai n. The crude was
purified byflashc romat®graphy (silica, CH2A2 to
CH2Cl 2: (0.5 M NH3\ 1) 95: 555 sanpl e of clean
title conpound vvas@ qxbtalned 21 ng. M5 (direct):
m z=328 (M+1) 1H NMR (500" d62 8 ppm 4. 25 (d,
1 H 3.77 (t, 1 H 3.67 : 15 3.11 (t, 1
H 2.63 - 2.78 (m 2 253 -/2.61 ¢f 2 H 2.34 -
246(m2|—|)2.11(dd, 1.95 -2.03 (m 1 H 1.96
3 H 1.82 - 1.90 (m H 0.83 -0.90 (m 9 H) 0.04
6 H). Descrlpt|on 92F N-[6-((3R, 9aS or

( s
6@130% ql(1,1 -

e 08 @igy@ygmhy. RSB0 2R P
(D73y 5§>mg)( ip- drva@ eng (Bex mi) pahéﬂwoeqﬁ%ﬁ%ﬁ-ﬁ;&(ﬂnﬂgeraemyé)phenyll-
N- [B%hldrbuotﬁﬂmmmhylplhﬁnﬂ-)m -pyidinyipNop-alivastiépropddamide WO
2005%§§ ?5 tolaénér 2.3 HP) WasUudeld 4t4R 9a3 or
Hex rﬁmreﬁmi ‘Pr 4 (37 %rﬂ&“;r‘fyf‘ﬁ&8!%|9y”dr182ﬂ'°i°%?¥b's(""
tert- b{ué)tllqhﬂsphgl glym]é Yo aqueous solutio
mlcrtﬁ.QOIVér@Zz&&fedDCl?WeEIé%O[l@/gcmm wAag degasskd3by twobieezerthaw cycles
and dilowel-tddfedcl raRGeMa hitpstita! at%%’s re. The mixture was then heated

at Qobb%é ? l{#ull’g ﬁ'ﬁ)% I W&gr%fﬂ)}« alnl‘to(rf1 cIllluVé)J \%ltﬂ ethyl

e 0 P A R
aqueotieiphasbwas exioagiad wwtrpalhyhaceztate( @Bx 1296 mi.)0Ebe eooibined
orgahie>extreeld werdgtiyd anadnegntratddoin v uo18 la Aekidu@f whichoWas
punﬁ@ﬂ gggh‘l 5%@%“9%8%%%@2%% 8159% gj{@é‘ﬁ'&r 8’%1%% compound
(10.5 3'6'9 ??dﬁ’" "degassed by freeze-punpthaw cycl es, then
T.l.c.sCyeVeiDAe 19b(3ff=8r493 h. It was checked by UPLC/ MBS,

UPL@MShpedioacRt peh8? niinrwitthm/2xprat pd+d]'oduct at 1. 21
mn. (mz = 824 (M+l), 412 (M+2)/2). The solution was

Descipiot 75 eing] 9tz il itFRpriftaminolethyn-L-

prolipate (R ¥gr aphy (silica, cyclohexane: Et 0Ac 50: 50
->0:100), obtaining 199 ng that were brought directly

to the next step. I ption 93:
(3R) - 3-net hyl t et r ahydr 0-H pyr a¥i~ao[ 1, 2- a] pyr azi nel51,

4(31- 1, 6H) - di one (D93) Hif\

OTN
\ﬁ
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To a solution of N boc-norpholine-3-carboxylic acid (2
g, 9.379 mmol) in 60 nL of dichloronethane and was
w@eomed2s68TU (3. 313 g, 10.32 mmol ) and dii sopr opyi/EP109é/008845
amne (1.96 nL, 11.25 mmol). The reaction was stirred
for 30 mn. In the neantinme, 20a solution of D al anine
nmet hyl ester hydrochloride (1.93 g, 18.76 mol) and
To agioiuioprefppethyhltpiolinate (892 Tgri 6.93 gnmelrinslighlereetvang (20 ml)
was 8ddéd ahkorpm@ﬂn@wwmle exsstegl)carbairiatel1 ¥, eemdlp and the
A
reacﬁc%}?nﬁﬁﬁ b\)%geég‘r?éhj;’fg?f%or §%&ﬁﬁ'ﬁg@§§§)§h§b”ﬁé (5334 g, 12.6
mmaf), ‘b e "ba%ét"ﬁ‘? - 317
The mgg;._gp_am_((mg) wassgam)ted after pwrification Via SCX.The
1H NMRG400MRE2vaELOROFORMiD)D phhals. o1 elﬁmglémﬂ &ho3.59 - 3.88 (m, 4
395t fs’J‘&‘i e, Wﬂ)‘%?ﬁt 2. @'@"('H:FBI HgQ angh 1 D59 (m, 1 H)

e T SR 8 o

di ssolved in 50 nL of d| chl or onet hane and treated with

Description 76: [8dS)-hexaityditofyErolbft, 2-apyrazin-1@#) sne (RT6)L

roomtenperature for 30 mn. It was checked by 30

UPLC/ M5, whi ch d the expected deprotection
product. The cride\wasopurified by SCX e fractions
contai ning the pwodu wer e concent rat d t he
resulting solutign stirred at 50 9 h and at
80C for additionalN19 h. UPLTMS anal | showed

formation of the cyclized product: pea at'@. 34 m n,
mz= 185 (M1l). e solution was run through a SCX
cartridge and_th was 35o0btained the title compound,
1.095 g. 1H N 400 MHz, DI\/BOd6) 8 ppm 8.36 (br. s.,

1 H 3.80 - 4 2 (m 5 H 3.33 - 41(m 2 H 2.68 -
2.84 (m 1 H 1.25- 1.37 (m 3 H)

To a SoReR0 ane b 1o eb et w@r oG r%?eag Jaifirio)ethiyi-L-
prollrtqtfe1DZpo1xg)zinrrécrolggzmemaa§t(aﬂeal)ytaﬁeaqud ahet. (TFA taiband the
reactﬂﬂﬂ)mﬂurdrwab)dtlfredafbydiWDVhazmlmn[ré wascdiluted athade®# and it was
fllterédzﬁéu%igsw %iﬁﬁ& e ?r)agﬁf%s&;gd@edr Wit rﬁi@%'ﬁ]oﬁ@ Ehﬁhahlﬁg/vere

evaphrifod 17 o4 | EbRE NG el bl ko (033" 923 .
The gude Wﬁﬁ)pyrlmbwbmmgmyrﬁﬂwa&amdm eé?rﬁ 95:5) to
give the tittescdrapoend (42®6w)f or 14 h. To the suspenS| on were

1H NMIR¢406G M HE, OHLORGKORMY) st pp . 8626638 tR, 90 3.87 -2.70 (m, 1
H>3gsoz§j4f% % 7 3 AL LR B T 147 1

1.69 ¢ ¢4 flash chronat ogr aphy (silica,
di chl oromet hane: (NH3 in MeOH) 95:5 to 80:20. The

Desd%dﬂVVﬂqqnﬁdhﬁdmm } SathyEd: [2[¥[@saer eoi sonmer 1

dme GO e coni e g heri RS0 o7

(m 1 H 3.02 (t, 1 H 268 2.81 (m 1H) 2.52 -2.68

m3H)225(t1H). -219(m1 1.88 -

2.00 (m 1 H 1.68 (t, 0.91 (d, 3 H

Di ast ereoi somer 2 (095) {(29 rrq))t 20 1H NWR (400 MHz,

DVSO-d6) 8 ppm 3.63 - 3. E 3.46 - 3.56 (m 2

H 3.09 (t, 1 H 2.95 - 3L03gm 1 H 2.31 -2.47 (m 3

H 2.17 - 2.24 (m 1 H 2.06 - 2.17 (m 1 H 1.87 -

2.04 (m 1 H 1.21 - 1.28(MN-gl. H 1.17 (d, 3 H

Descri ption 96:

213, 5-bi s(trifluoronethyl)phenyn-N-(4-(4-fluoro-2- 25
To a selutiphfdrill, ) -dénpthyRthyl) Ghstbylok Brpipersdz)redicarhdrgaH py
[EP1488498)[2002] 22 YB3 |8n28 yridwosvpymrﬁL Y dlchtbrdetHamRt Wi Bdbed a

panani de (D96) O -81-
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To a solution of
(3R) - oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi n- 3-yl net hanol
w@ D99/026804M xt ur e of di astereoi soners of unknowCT/BEP1006/008845
83.5 nyg, 0.496 mvol) in 1.6 nL of -91 - WO
2007/ 028654PCT/ EP2006/ 008845 DMSO wer e added K2CO3 (78
nmg) and 243,5-bis(trifluoronethyl)phenyl!|-N16-
solutin ofr N-bbct 2-aininoacstaldedydel (b 8ang,1)2.42 mymiod)iin 0] mN,of - di
dlchlaﬁié?b{érﬁé oRRNSBILElen WA SR 80 AT lerhpofd tLTJTﬂé)andThﬁder nitrogen
atmo %éh@?dnﬁ rLchdlﬁh J@Q&o&gﬁ?r%%y?hdé &3 \@3 g)e ﬁﬂngp was
thengp gdendthg re ﬁyczn eg@% QPF\WWP%@ r(e rplg product was
isolated on a(ﬁcmrtmdgat @dl9% g.n di chl or onet hane, extracted

LC/M8 tdeakeate2. 16maind m/gd 40RRE) . The title cconpound
obtained (113.5 ng) was taken to the next step w thout

Desdpiithon 38 Nexah§at Fh-pirbaiort 2 Hpiin AER) G ° PPT

(D78H) 701-725(m 3 H 6.62 -6.75 (m 1 H 4.38 -
4.58 (m 1 H 4.14 -4.30 (m 1 10H 4.00 - 4.15 (m 1
3.58 - 3.70 (m 1 H 3.H9- 3.59 (m 1 H 3.20 -

3.36 (m 2 H 2.79 -2.93 2 H 2.63 -2.79 (m 4 H)
2.02 -2.35 (m 6 H 1.83G2.02 &m 1 H 1.13- 1.58(m
6 H Ratio of Diastereoi stNrer not det er m ned.
15Descr|pt|on 97:

{(3R) -2-acetyl-845- 3, 5- b| s trifluoromnethyl)phenyl
To apofution of 1-(1, 1-d|methy ethy 3- -ethyl 4-[2-({[(1,1-

d|meﬂ‘glléthklt)®ﬂ¥]6m30h]yﬂaﬁﬁﬁb’)bilﬂﬁll]kﬂG}pléel(aéﬂfdduc‘aronylﬁw (DTDIER492 g,

6.21 b jchloromethane (30 mL) kept at added TFA (10.mL

dro \ﬁ% % L@Ct gk Iakggé 83/ chr %ﬁh%t%jcyf %ﬁq? Eﬁm% rl‘aqege for 6
Th@l@emtﬁ@qd prqdu% M@@esﬂwqqn R¥ S X and{the rasylting selutiopayas

evapbydtpd @b $0jCde induce cyclization. The target product was purified by

reverd8lgha3k- &w&ﬁﬁé@é@ébﬁ?‘(b&é@%‘ﬁl@@@ #7421 Rh8ZéI0RIdlwih N 4¥r),

hyl d
obtai %@ tﬁ&%’%’o’%% ‘in 10 ﬁt o%/ Slrgﬁ?(r)]?(r)nnetehan
NK%R@%&’H&Z NS Q-86) HPp %ﬁ@5a(b§o$ ul iFOB-89 -89 ym. 2 H)2.98 -
3 07 ¢n| drHl)d2 8418, ML-)) 4. ?i2d|2b8ﬂ) (mogethah8 (00.13HMR)49 -Ta&2 (m, 1 H)

2.40 L 248 (rAN1 MR .85 i(dt 4 I\/EQ 12q@em £ Byperature for 3 h. |t
was checked by UPLC whi ch showed a peak for the

Desciin 59: Befahdroratigiyiaatalt Zietyrapine 079) "+ °7°

di chI oronet hane, extracted with water and dri ed
(Na2SO4). The crude was puml fied

oy

To a suspension of hexahydro-2H-pyra2|no[1 ,2-a)pyrazin-1(6H)-one (D78, 339 mg,
2.184 mmol) in 3.5 mL of THF kept at 0°C were added dropwise 21.84 mL of a 1M
borane-THF solution. The reaction was kept at 75°C under nitrogen atmosphere for
3h, then quenched by slow addition MeOH at 0°C. After 30 min at room
temperature, 5 mL of a 37% HCI aqueous solution diluted in 10 mL of MeOH were
added and the resulting solution was heated to 50°C for 2.5 h. The solvent was
removed and the residue purified by SCX, leaving 251 mg of the title compound.
MS (direct): m/z= 142 (M+1)

1H NMR (500 MHz, DMSO-ds) 6 ppm 2.44 - 2.77 (m, 8 H) 2.17 (t, 2 H) 1.97 (dt, 2
H)1.73-1.84 (m, 1 H)
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by flash chromat ography (cycl ohexane to EtOAc),

obtaining 28.5 ng of the title conpound. 1H NMR (400
wWOA®7/088dEOROFORM d) S ppm 8.00 (br. s., 1 H) 7p@BEPDING/008845

s., 1 H 307.65 (br. s., 2 H 6.80- 7.08 (m 3 H

6.41 -6.52 (m 1 H 4.42 -4.70 (m 2 H 4.17 - 4.40

(m2|—|)3.95-417(m2|—|)353 3.65 (m 1 H) 2.98

- 3.26(m 2H 2.74 - 293 (m 3 H 2.49 - 2.74 (m 3

Desdi')pt?or@@O‘Z 345.bidtriflubtorde @-cﬂhubréﬁz-
m.et )- 62 g@%%&ﬁ:g?ﬁ 6%% P%E/i 9@- -pyridinyl]-N,2-

dimet "PEa“RHT § of Diastereoisoners not determ ned.
(DBODescrl ption 98:
(3R) - 3-net hyl t et rahydr o- 2H pyr azi no[ 1, 2- a] pyr azi ne5
1, 4( 3H, 6H) - di one (-|D98) N O Oz cH, To a solution of
N, N - di boc- pi per e-2-carboxylic acid (2 g, 6.06
mol ) in 50 nmL gﬂ chl oronet hane and was added TBTU
(2.138 g, 6.66 and diisopropydrgthyl amne (1.3

m., 7.26 nmmol). Ter,\pacmon was stiirred for 45 mn.
In the neantine, Os pé si § al ani ne net hyl

and

8.76 Mmdl) in 20 nL
5 of DMF was stirred and
finally added to the re on m xture. The reaction
was left stirring at roown tenperature overnight.
UPLC- M5 anal ysi s showed fhe expected product (peak at

To a Solldiof dt oc?%t%yfgo %1 %g]dgh%zmé ?‘%l 1.395 mmol)
n 6 o6y 1S e Hacar 2 HyiorSipefiip ;E I NefRrChipgo-4-(4-
ﬂuorczrarmethylpmm)e&pymﬂ@yﬂfMﬂedInxetlzwgr@)anmdeziWa(h 2005(002577]
(372 nRy10.698 bl emidt pdtassinaT canbonbte 90rlﬂlg, btoowasnol) and the

reactﬂirf\ﬁgé‘ﬁ%‘étéd“aﬁ% r 2y ﬁh'hﬁ’ﬁ_ leaﬁ b CX and the
Sude d5Emg W@?.“?;as:egiegf B 10 %erﬁ?ﬁ o withau( firthgr

pU”flP@“Qf/hs checked by UPLC/ MS. The reaction m xture was

MS(diregpondze @38 (M+#1)e crude was purified by SCX. The
fracti ons contai ning the product were collected and

C id the resulting solution was

Desc{lﬁ fé%éq k&%&%ﬂ&eﬁﬂg it. UPLC/ M5 anal ysi s showed
dimet ylﬁﬁ'@vwlmethmsw&@wmew ahydronyrgelafl 2ralpyrazine
(D811 z= 184 (M+1l). The sol vent was renpved and the

resi due taken treated i fhanol . The 25white

precipitate was coll ect@ filtration, giving 353 ngy

of the title conmpound (awdit]ional 156 ng of

precipitate formed from N&bl ution). 1H NMR (400

MHz, DVSO-d6) 8 ppm 8.24 (pr. s., 0.5 H 7.96 (br. s.,
0.5H) 3.79 - 4.29 (m 2I—I)@T@@M3331(m 1 H 273 -

To a ioéi E\%]f (%R?q;f) oq;%a%(ir Hg%%gg})yljazm 3(que%ha5nol (Tetrahedron
Asymmaedyy. 31988, I§T b 90yl Qﬁ)z ByPGt-Admmol)dp Sk Afne
dlchlcérbﬁﬂathaneﬁvas added triethylamine (262 pL, 2.82 mmol) and a solution of

tert-butyldimetlylsilyl chloride (170 mg, 1.7 mmol) in dichloromethane (1 mL) and
the solution was stirred at room temperature for 3h. Additional tert-butyldimetlylsilyl
chloride (113 mg, 1.1 mmol) was added, and the solution left at room temperature
overnight. More triethylamine (261 pL, 2.82 mmol) and tert-butyldimetlylsilyl chloride
(71 mg, 0.69 mmol) was added again, and the reaction left at room temperature for
5 h. The reaction was diluted with dichloromethane and extracted with sat. NaHCO;

of di chl or onet hane and
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WO 2007/ 028654PCT/ EP2006/ 008845 To a fl ask
cont ai ni ng( 3R) - 3- net hyl t et rahydr o- 2H pyr azi no[ 1, 2- a] py
wo 207n0sb54( 3H, 6H) - di one( D98, 353 ng, 1.927 nmoPQT/RER06/008845

added 1M BH3- THF solution (20 nmL) and it was heated to
reflux for 20 h. M5 analysis: mz= 156 (Ml of the
target product).To the reaction were added at 0C 10 ni

and wines Nha@prodndt wasisalates e tlasho chropaatogaphy(dichiariesnethane to

dlchlér%@ﬁéthéﬁeﬂ@ BtMreHYasMeOH o £d obteu’ﬁﬁé 2 E&%‘Ithe tidé Tomgpound.

hMLZEEH @ﬁ@#@‘ﬁw- dGG)I H) 3.01 -

;S éﬁ%@%rw%?% e D W
(m 20r) $£6)~ 2.89dB.\B1HY 1 hi15dctraly b 6-30s, 9H)008 (s, 6 H)

LC/M@& icRalt Bhreaktiyn ppeak @OUImili rast=c2Zp(iMenkr 1) and
9aS or 9aR)-2-

dy o- 2H pyrazi no[ 1, 2- a] pyr azi ne

Des etb‘i/" 8% g‘%@%éﬁ @ﬂé {2 15 = To a sol ution

dim bwpltsylmlmﬁtbut)arhyldmy}meﬂwmtabyqropmgkq{aa alpyrazine

(D82] D99, 243 ny, 1.232 mmol) in DVF (35 nL) was added
triethylamne (260 pt, k 48 nmol ). The sol ution was
cooled to -60C and a s uticon of acetic anhydride (95
jiL, 0.986 mml) 20 inOfi\QSm_) was added dr opw se.
The reaction was all owed Nteach -60C slowy. UPLC M5

anal ysis: peaks @. 18 and 0.24 mn, both mz= 198 (M1l
of the target product) Théd@@msl on m xture was

owed flash chro

To a Belution! (ARSHZS bEehIIORYE DI RS e adtetiol
(TetrgBedrop Asymenetryed 996, &@p] %@-a@e@) 5305 1. 3.9 enmol) in 20 mL
of drdﬁcﬁbmﬁth?%@zév}mmﬂdéd (rié%?ﬂénﬁri@%i #ﬁ@gﬂp‘g Oa’&lg Nm‘izo’gfﬁg tggr:;
butyldh id (I@J‘?‘GAg 0 e sokllion*Was stirred 4t foom

- 2
tempgza%ge rEi - hf@@ct%r V@s'_ﬂn]uie%g%th dlclg &z f'fufwlq)andg
extragtegowithy sak NgHGOaanst iine orhg prodastiwas isalgtechby,§ash 1)
chroro@tography (déhidremetfanesomiehlommethaad: beCGH 89xt to 80010),
obtaihifg Wﬂﬁ'@'—gﬂhé titledddrp &u’r’nd3 1. The mej or component is

N Thod Wi A5 ECHROPCI o 06 h0°% AT fuePRERLS7 050 (.

H)zggzsmrerﬁyﬁ 2 5erd 1 g ) B09er 2 A0HEn (1%%2?/63%’5 0ggim. 2 H)

1.37 20B0L0a85 FYRE7 ER2D0 63, B33 T4 3t (st 6d1)conpound was
prepared according to literature (ref. JOC, 1990,

Des Ja]ndlg@ 5 '5}995 )O?(B Eth Bmé befH-
pvraﬁ it °”5€ﬁr' 14 dﬁ%ﬂ@d@ %ggewgge qng (35,9aR
or 94%)-3th romymwdr)t@trg rorkbpyrarine 2@1pvmmmedn@(§rH 6H)-

dion@i(D8aMiastdreioisdmeaz)ne (9 nm, 0.065 noles) was added
dropw se, followed by benzal dehyde (6.6 m, 0.065
nmol es). The reaction mxtye was then warned up and
stirred at roomtenperatgrelfor 2 hours. Sodi um

bor ohydri de (4.85g, 0.13 owere added in small
portions over 2 hours. The resul ting 10m xture was
stirred at roomtenperat Nerni ght. The mixture was

then slowy added to
. OH

To a solution of the N,N’-di-boc-piperazine-2-carboxylic acid (2 g) in 60 mL of
dichloromethane was added HOBt (817 mg) and EDC (1.74 g). The reaction was
stirred for 30 min. In the meantime, a solution of L-serine methyl ester hydrochloride
(1.413 g, n mmol) and diisopropylethylamine (1.62 mL) in 20 mL of dichloromethane

-84 -
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50 m of HC1(20% sol ution) at OC and the resulting
sol ution was washed with diethyl ether (50 m). The
w@eneeoesss4 ayer was then brought to basic pH byPGIIHP20g6/008845
solid potassium carbonate and extracted with diethyl
ether (3 x 50 m). The conbi ned organic extracts were
dried (Na2SO4) and concentrated under vacuumto afford
was prepared beddinay @addeddo doe seadtionsmidtaiel. Theoeastin waszett stirring

at rogide tups Svermghio UPLIB-MS ahaﬁjsi@éﬁb&l/@d e expected product

cak 3 A (mR)= X A oc + e reaction
it el o i e e e

and the @h@ntrremvgds“pibagqrume 62 75 g) was taken to the ne step W|thout
furthéMpurfidd®iennor phol i ne- 3- car boxylic acid (30g, 0.13 25

It waE”?flses%lvefd i‘Flr@O]ﬁW gf@ﬁﬁﬂo?&%elﬁbréogndqregfedaﬂﬁﬂqb%ﬁ dPFHEA, added

at 0° ﬁ_ edg : eﬁer at qlﬂlér %Jer rr,\# et a ng 8531 5 I'r1rI I&gas checked by
UPLG Sowmqbwrshmmgdgwmgquptq@geﬁmtggt)orhp(pduct at 0.20 min, m/z = 232
(M+1): Tiyel icougdeoeas @urified WyeS B)Xd TheebasiOfragtiorts wake stifred at 50°C and

eva B?é’t@d aﬁﬁ@‘ioh@ Y bb@firfed Y%stsh@ Sﬁ‘@’ed)fn 8@l b preAMNd filtered

o o\ HES KPR oo B o) b i RO W

gi
D 83f hen 30Met hyl N-(phenyl nethyl)-D-serinate (D102,
1H NAGR §400 MHBDME @l apem\7 199 (&, i So)5 Oyt .ct hlyl4a‘rfj (o, 1 H) 3.67

- 3. 7%51 @g@ 3.40. 254 hﬁSI)H)NerD @@d(?d-l) 2.8l 109y2. 4809 .52 (m, 1 H)

2 31 3%7/ 02 54PCT/ EP2006/ 008845 i xture was

0 e ra rr 26 hours and then was
UPLé ét ﬁg@ %n ﬂmnéﬁbrﬂ\/{ﬁ f)de (sat. solution, 250 '
The solytiomwadaMnceblratad to gila sesecondesaliddQr birad) asa mixéure of title
com;%umu bayrer oVR83-Dihsteedsisomet h dAAVDB3- Ridktéreisoraerd).
D83 xt 200mL) . The conbi ned or ganl C extracts were
1H@ﬁ§§ﬁ9% 2 PURE ok Gadnind dar-ilf [t S B2 Rmy 1 )
4.14 si4.834mydl HE Bedmed dgrapB/He BuAQ ng. 4% (tnh. H) 8- 8198.23 (m 1H)

2.75 Etmeo/(@q: X2 52 (aj_ [FOHY 2t3te- EJM (enthmmgugg as
A t = 0.
UPLmh%Oﬁ'ka @396 MP m&f— %@gﬁ ak a m n

z = 423.1 cription 104:
(7R 9aR) - 7- (hydr oxynet hyl ) - 8- ) .
Qasesinftion-8Ay (3RS 9u9eR) PEiahusire-2HRyrezinalt & alpyrazin-3-

-di one) (0104yinethHanal (DBBG-I—D‘Etstera:tlsorrmt ol uti on of
1, 1-di et hyl et hyl (3R)- 3- R) - 1- (hydr oxymnet hyl ) - 2-
15(rret hyl oxy) - 2- oxoet hyl I h nyl met hypam no] car bony1} -
4- nor phol i necar boxyl ate ( 38.79, 0.092 noles) in
400 mM of DCM at roomtenpér t re, trifluoroacetic
acid (68.3 m, 0.92 nol es) S sI ow y added. The
resulting orange solution wa§ stirred at room
tenperature overnight. It was Qthen cool ed by an
i ce-water bath and brought to pH = 7-8 by addi ng

To a$18dk 'éBhfla){r‘ﬁthSS g% BPDaRe-3(GdH ro%éthyl%tra?\ 8ra1bH20

pyrafBi1°2 2 rkhe-LHER TR &%f@éé%‘%m S SIB TR B, THE
solutisnd 0t Lo angrihe reactier was\Rpegll foggfluxis @a))overmght The
reacttonflask was @dolﬁdjer‘\i‘aaud tneatech iMitbra0 er@fstG)drl amthicohc. HCI

(2.5 WRS. The pultatly $AlubdR wils KiéatéﬂttB@UOC fand Hhadeadatfion was
checﬁgd ??é]ufe%f H—S 75— %z ﬁ ISIFPt Pefgﬁear]eael’*@rq nifture was
6|

oom vent
p“”f'F § ufl %‘"'{?Qc 4n’i“90°f |d r esi due,
TH NMR ¢#0QA4HZ.r RSt dad & PPIDH.39 - 6\63e(mn1xHDJBe17 3.26 (m, 2 H) 2.56
- 2 78Y®l, 6ltexand/-E2.8A¢mB/22H) TI82 +2.94I (M, gH$ 152N $i88n(nwak H) 1.66 (t,
)Stl rred at roomtenperature for 30-40 m nutes and then
the solid was filtered offv\ﬁ?d collected to afford the
title conpound (18.7g) as te solid. UPLC/ M5 peak

at Rt = 0.49 min with mz = 291.09 [ M-H]
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15

20

25

30

30 1H NWR (400 MHz, DMSO-d6) 8 ppm 7.26 - 7.37 (m 5
H 5.41 (t, 1 H 509 (d, 1 H 4.31 (dd, 1 H 4.23
w@ eib7/03865) 4.01 -4.07 (m 2 H) 3.69- 3.84 (m BECHEPRIGDSS45
(t, 1 H 3.33 (td, 1 H 2.85 (td, 1 H.
Descri ption 105:
y7S, 9aS) - 8- (phenyl et hyl ) oct ahydr opyr azi no[ 2, 1-
35c] [ 1, 4] oxazi n-7-yl ] met hanol (D105) WO
Des&ﬂ&?ér@%ég%f@yf&?%&) . To a stirred suspension

dlme? B{e?ﬁ? &Rg%gﬂf/’@r opy zHrao ch]-l[ply 'Ef'"° ;Ian]pby rszrne
(DSGd— 79, 0.064 5 rrol es) in 190 m of
anhydrous THF at OC und trogen, borane (THF
conpl ex solution, 1Mi nE'H 385 m, 0.386 noles) was
added over 45 m nutes keéping the internal tenperature
bel ow 10C. At the end of Naddition the m xture
becane a col ourless solutiqn. ,The m xture was then
allowed to warmto roomte /@ria re and then heated to
70C for 28 hours. 10 The m xtufje was then allowed to
cool down to roomtenperature and then to OC by an
i ce-water bath. Methanol (47 m, 1.15 noles) and HC16M
The $tarting (3FQ9&88)nndi%)S()ctahy@'ot-%¥py$anmbM ,2aimgazioad-gfméthanol

(Dssmr'?ia W4 ch%og@a rﬁ‘@Hﬂéfﬁ]chlEFkﬁnéﬁr%‘ﬁ'etéﬁEQtrgé Wh Et;N

420 {7 ahd 5Tgf e, ar BoT S Y Pof feynaerature for
3 daya;Mcg‘ehBlgBM%@lomﬂﬁé'ﬁgC@@mr@g YA addeqd gpehthe reaction stirred again
overdigheipeascheeked by Ul CAMPy whichi shmweedresniiarsiparte profidct: peak

at 0.4N¢hik Yey/Z £ 28E3ive+ r)afrheq;rrﬁeawa%t asﬂnﬂéaow NS BBk &ography

N e e

expegied prodirbusly filtered off was col | ected and
1H NMRB 4400 &iHZ, DS Qrdspd ppet 8r34andl.53dde@ H) 2t9%- dridvinoud H) 2.60
- 2,97 erre)z Etbaszsg\(\ﬁr q i Qarr1a12r27e(ﬁd 1 A 180816249 (nRyEH) 1.70 -
S eous
183@ ér QS rough (r%rﬁﬁ‘q? by adggdapg% ‘M of
Na0—| 3N and extracted a ain wth DCM (3 x 100 m) and
Desariptjon BZE(HR@aRSOR9a5®-2n¢99tyiFﬁe{[ﬁo1rb| ned organic

dlmeﬁhyremhyﬁ(dlﬁfethﬁl)sHﬂl]ﬁi&lﬁﬁbtﬂﬂﬂirﬁ%ﬂﬁrhﬁhﬁ[1 12dlpyrazine

va lilégnf e tit conpound as pal e yel |l ow
(D87fogm( [éégl t.I‘?%rd‘LC/I\/IS peak at Rt = 0.40 min with mz

= 263.13 [NH 25 Descrjption 106 :
(7S,9aS)-7-({[(1, 1-di e hyfethyl)(drnethyl)srlygoxy}ne
thyl) -
8- (phenylnethyl)octahyd op razino[ 2, 1-c] [ 1, 4] oxazi ne
(D106) 30 Method a) : NI stirred sol ution of
[ (7S, 9aS) - 8- (phenyl et hyl octahydropyrazrno[Z 1-
c][1, 4loxazi n-7-yl ] met han D105 15 39, 0.058 nol es)
in 153 mM of DCM at room - %¥
2007/ 028654PCT/ EP2006/ 008845 /ﬁﬂberature i m dazol e
(4.76g, 0.070 noles) and tert tyl di met hyl silyl
chloride (8.35g, 0.055 noles) were added. The
rethln m xture was stirred at roomtenperature for
To a solybign ofthe 32 8as e09aREg:(E. B mol es) and
d|metrmlethblr)r(tdyhdthyé)srhyl]reelmyl}octahydrtr}él-l(-rsyrasgro[DZEEByrazirEsoDSG
217 MBI M 9 hmroﬁdi@ﬂrbramwmmwbsraod@adné |armm@r|262§§_t ) BAE & was

n| 4
brou 5 cﬁ?ﬁ% ﬁﬁ@itm orcr)tgl e 45 ;}ngddrcp or r?i;hage
Was '%‘a I dhe repetion ?18“ Y?E’idrt H.
The ¢rudefwas perified byflagh chawnatogsaphy (siliea, &sz&]z ngH:6&: (0.5 M
NH; infda@H)| 35:68 . The sarfipfe thiakexbtaiaed was dissolved in CH,Cl, and
fert-butyldinmethylsilyl Chlﬁél de (5.27g, 0.035 nol es)
were then added a fourth ti The m xture was stirred
overnight. Water (150 ml) and sodi um hydr ogen
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25

10 carbonate (sat. solution, 150 m) were then added
and phases were separated. The aqueous | ayer was
wexdorazdeed with DCM (150 ml) and the conbi ned PCTEPI006/008845
extracts were dried (Na2SO4) and concentrated under
vacuumto a residue, purified by silica gel
chromat ography eluting with 5 to 10% Et 0Ac/ Cycl ohexane
extractechivitbrsat t INaHCIQ3 . €T heootgamnics wereadried and ke zg)v.enlsermewed,

|ead|HWo(tl5@Qtlé/ldémd3\/'_rﬁ@(dQB Bgppm 7. 32 -7.36 (m 4 H 7.24

LC/ 4.00 (1,°1 B 3.90 (dd, 1H) 3.88 (d
%%5 Oﬁ(ﬁ@ggng%g ﬁd%S (ldfﬁ) Hp3%2 édg§g§)"%§]% ?46 (m, 2
H)ZBﬁ(QdZEB H) 2627 276 (=, A)HP2. 5 2@223‘ (Inl) 2.26)- 23gdm.<l, H) 1.96

(s, 3¥H)H.88-089Z $m, $H|'})1 80Q6 A H) 135Ht, HAHD. GMlGHt)XJOR(SZSH)
4 826 mn (area "Yo = 98.69) 20 Method b) :

Desgefian 86 M{81(3% $18.ar, 54 eI U Yo 2.
dimethyiethy (camethvl)ynlyﬂmqt Ml}pcemo-%ld mgazmqlw alwragin-2-
yl)-4i(d M&rdm-méﬂ{ﬁbhehyr)sﬁ}pyhdilmﬂ-et-[ar5!-,b|$(rltr:ﬂlabo?mlethyl)phenyll-
n thylsily
N.2-dithéthip: fsﬁ(iiémmeemw Q)Iﬁgf%rgmv\'g%gﬂggded The
resulting m xturg\@s stirred at roomtenperature
overni ght. Water 0O m), sodium hydrogen carbonate
(sat. solution, 300 pil) and DCM (150 m) were then
added and phases N separ ated. Thepaqueous | ayer was
extracted with DCM (3 ) and the Jcdnbi ned organic
extracts were dried ad cg ntrated under
vacuumto a residue, purd fied b 30 gel
chr omat ogr aphy i 0% Et 6%@:/ Cycl ohexane
to afford the title co daslight yel | ow oi |
(50.959). HPLC (wal k-up) = 4.865 mn (area %=
99.55). Description 107: -
di met hyl et hyl ) (di met hyGsi fyi j oxy} et hyl )oct ahydr opyr az

Toa I ngbﬁ%%]égw ?@%7%5%%957 {%% stirred solution of

dimetpdethaifdimethyl)silyimethitiosiawdrg2{-ayrisgingl 1 Psalpyrgzine (87,
125 righ |72 mmol) i |n 1. 5 mL of toluene was added 2-[3,5-

bs(t:%tdo%ﬁfévﬁ YA [RPEM- ﬂﬁks%Zz#n&hD@ hehONaZh inyl]-N.2-
d'me?'zyi?ﬁ%ipéﬂsgv‘g% SSaEBCABITL 15 7 T wihri‘;f@f
butyl mgsmlm@ adiugn mg; rU@G'I loride

(19 M 285%a§%ous seltior) anda,ohidalst zmmunehwmum solutiom (335 uL of

a 50%PSqiddus Sslufdn 8¢ﬁef§blutibnlw53 @@ bSsed B ffééié%drﬁﬁ thaw cycles,

then %ﬁ%g{ Ztgwagﬁpgw %h\%ec?g i IWCEE ﬁv:ih showed geaks

for thespxRasied P &ép %Elﬁ:r(mlé a@ M*f‘h Bﬁrﬁﬂ)'m'o”

was ¢ilBed)witis EIQpe) wastked withaat. NaHCO\@d honeNThe praduct were

isolaferpl ﬂ%&hﬁ%%ﬂ% &ybidhekakéBole 5840, ->NVR0aNbbtaining
5

148 @9 bt el R el e,

2.98 (t, 67 -2.73 (m 2.60 (dd,
Descmm@or(- @@ (QR)rgpsafwctr@-le rar,raemom M]m/raam(-%ryln@thanol (D89)
H 2.12 (dd, 1 H 2.04 - 2.10 (m 1 H 1.90 -
N

0,
Hi:H
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2.00(m 1 H 0.81 (s, 9H -0.00 (s, 6 H RCESY cross

peak pattern in accordance with the syn relative
wer@remshenm stry. Description 108: 1, 1-di net hypet/hpi006/008845

(2R)-2- 20

Uf f | phenyl net hyl ) oxy] car bonyl } am no) net hy11-1-pyrrolid

i necar boxyl ate )(D108) To a sol ution of

(R) - 2- (Am nonet hyl ) - 1- N- Boc- pyrrolldl ne (1.6 g, 8

To a BBk Lohthidia quZg'a%r daRN30Mhg tr@ﬁ efb-PHPEA
pyra{lﬁo EI D rQeCaﬁgg§§|9a Wéémat €
(hydf\%m@éhxme%wdfp ’31?&’@41%[% a:l@gaé'f‘ﬁﬁ ‘éga"f ?")‘3"?{?% at

(D83, IDisstezepisoaenrieplugDdDiastereditoinerd?, i4® mgadtd ommol) was
added M BH- TH'FescﬂQIMﬁO A9 R denfitRgencai® theMddation was brought

to refélxc{%?@bégg é}?n% m%%%s%&%y fo 03RS ENEd with 25

mL o [qsgimgaﬁq Ml gasvilwaeated to 60°C

for 5 @y&'hsrreaam@ ma@me@kggi bydlitgiol WS (e/25 184 (Mo“&drbo; ndlhe reaction

mixturé whigpunfied’ 89y SCX Ubtaininf628 mg of product.
2007/ 028654PCT/ EP2006/ 008845 Ms: nfz= 357 (MtNa) and

ﬁi—lb VR (400 I\/Hz DI\/BOcl6) S ppm 6. 98
Descfipt ﬁzj%’igrz H(bd-_ 5 15 2 H) 3.58 - 3.83 [(n} 1
dimethyletog) yk)mlylioxy}meﬂwl)qptehy@m-w pyragino(1
alpytazife (D90} H) 1.20 - 1.49(m 9 H) Description 109:

phenyl et hyl [(2R)-2- p | i di nyl net hyl ] car bamat e
(D109) 10 To a sol uti o%\of 1, 1- di et hyl et hyl

(2R) - 2-

R{ Rphenyl net hypoxyl car bo y m no) net hyl ] -1-pyrrolidin
ecar boxyl ate (D108, 2.07 .1 mol) in 16 m of
di chl or onet hane, cool ed to OC vvere added 4 m of TFA
The reaction m xture was aIIOJ O\A/armuptor t.

and then it was stirred at this 15terrperature for 30

The $thitthg (BIFS- 6dtél|1ﬁjr602mi?.)‘%’éjzm(§]| 34 i’nBﬁ é”l’ﬁ’énb 8y, 33?8 mg,
3 08 v diSL Gty f1'2B r‘i fdgéﬁ) AREGRR G (1.29

mmgyf) andyFDBMS@H(929,5 Mg-)b. 14 gzmol)zﬂgqr qﬁtlog s stirred at
roomztemperatuse o(/ermghtl-andlthm for addBiopal 24 hHjt \&aaahecmdémy
UPLEMIS IwhichZhowed conversion to product: peak at 0.47 min, m/z = 286
(M+1), 172 (M-TBDMS+1). The crude was purified by flash chromatography (silica,
CH.Cl: (0.5 M NH3 in MeOH) 98:2 to 85:15). The residue obtained evaporating the
fractions containing the product was dissolved in dichloromethane:MeOH 90:10 and
the insoluble material was filtered away. The solutin was evaporated to give 638 mg
of the target product.
1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 4.02 - 4.15 (m, 1 H) 3.82 - 3.95 (m, 1
H)3.52-3.67(m,2H)3.30-3.49(m,3H)3.03-3.19(m, 1H)2.91-3.03(m, 1 H)
2.66-289 (m,6H)1.50(t, 1 H)0.85-0.96 (m, 9 H) 0.05-0.16 (m, 6 H).

Description 91: (7R,9a8S or 9aR)-2-acetyl-7-{[(1,1-

dimethylethyl)(dimethyl)silylmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine
(D91 — Diastereisomer 2)

-88 -



Description 110: diethyl {(2R)-2-
[ (ffl phenyl met hypoxy] car bonyl } am no) net hyl ] -1-pyrrolid
W0 pop7ppsedpanedi oate (D110) () N '''" je./EL BCOEPIDO6/G8845
m xture of phenyl met hyl
[ (2R) - 2-pyrrolidinyl nethylicarbamate (D109, 1.26 g,
5.38 mol ) and K2CC3 (1. 48% 10.76 mmol ) in
acetonitrile (20 m), co d to 0C, was added dropw se
di et hyl bronomal onat e (1\0'459 m, 6.46 mol) in a 2-3
mns 30 tinme. Then the (feaqtion m xture was allowed to
warmup to r.t. and it irred at this tenperature
for 2.5 hrs. Further diethyl [bronomal onate (1.08 m,
1.6 mol) was added and t MNeaction m xture was
stirred for one nore hour. The sol vent was renpved,
wat er was added and it was ext'sacted with Et 0Ac. The
crude was purified by chromatadgraphy (silica
cartridge, cycl ohexane: Et OAc 95:5) to 35give the title
conpound é WD 2007/ 028654PCT/ EP2006/ 008845
To apBllteef (353 % (11 -dimethyis ik simetbmsiiixy imetbybogahydro-
2H-pyidizino| @2-alpyrézing (D90 168 Mgy, (2422)4 Minol) IVBE-dB)f8 ppm

5 dlchl ro%ﬁ%thg é@véé‘édéecﬁne?h §m| , 4.49 mthol andﬁv@@sbrought
?@*q ﬁ’%hﬁgowf@c ey cHlei 55 11 gy, 0. fog)guh')%ggoc of

dlc lol)ornetd)ane wWaadeded grcm;w'@@slshe &a%wnmqs bequght to
addlt(c&ﬂiR)f) 25 eqo(t.‘i@t&hwDbpgzetybd:Id{)ﬂldéddMe;drlazﬂ ﬁenléof dichloromethane
Weeed & Ut5007C ahd @.25 byl (39.5 L) of

10 acet;é&?@(ﬂd% (14 W@ﬁfél ane %c%@%\_‘%ﬂ fv{@@ ] T e crude
was pyrifiachpy fl e %@ se Pragfac N)dy in
Meowa§5@51)dédsanulet¢feclembtle onmnoundr\eawxﬁmsembtarrmdi 121 mg.

MS (ﬁ;ﬁﬁﬁg@rgﬁz?t tr:ﬁreY)for 2.5 htr.]f}q ghﬁtcat al yst Wgs7Qtn
1H N RiRD ) 3l7 Ui (m, 2 H)
s i e R T 2hrdm P & At

1 H) 42H a2.08dom t blr)rﬂeQGst(SJﬁer 6:r82121 90dm, Thie) §33eA190m, 9 H) 0.04

(s, 6e&aporated to dryness to give the title conpound (617
ng) as a mxture of diastereoisonmers (ratio ca.

70:.30) anThi t 20w t hout
Descrijtian p2; &-Méﬁ%ﬁ%’%ﬁ?ﬁ%&é@fﬁ "1A VR (400
20 dlmemyletmm,&J awthyl)silyllmeshyl}ogtahydrar aqlrm{1,24a]pyrazm-2-

yl)-4{&fludord)r2-3néthylpBeRPl)+pydidh)ylp293, 5-B|$1m(luordmbllh3a)ﬁl7enyl]-

N,2-di%&ﬁy(ﬂ?og%n'd)ni&e3(bg2§ ggaé_tmie%igb%ﬁ SH; i (1)2(m 1H

1.28(m 3 H) 25 Theéatlo bet ween the two
di ast er eoi somers determ ned on the basis of the
integral ratio of giagnostic peaks such as the N-H
| act am si gnal s f ¢un |n 7.93 - 8.12 range

Fe %W@

To a solution of (7R,9aS or 9aR)-2-acetyl-7-{[(1,1-
dimethylethyl)(dimethyl)silyljmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine (D91,
-89 -
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30 Description 112:
(8aR) - oct ahydropyrrol o[ 1, 2- a] pyr azi n- 4-yl met hanol
W@ BD1/8386585To0 a sol ution of ethyl PCT/EP2006/008845
(8aR) - 3- oxooct ahydr opyrrol o[ 1, 2-a] pyrazi ne-4-car boxyl a
te (D111, 207 ng, 0.976 mmol) in THF (0.5 m) was
added 2M LiBH4 in THE (1.46 nl) and the reaction
117 migx D355 marol) isf 1.6yl of deluenewas adurd 2da®i on ni xture
bls(tt\imﬁ)rcméﬂ%d)ph\MyHO@Y&-&B%mﬂwm&ﬁﬁﬁhﬁnymmpym|nyI] -N,2-

dimeth Ipr’og%PZan'mjefW DElr 7Y% £6 %drﬁﬁdo@'?@ Ao Ltert-

t
ooty BBgpRIne Gelieelib 2 e, 985 il eiasteyihgy Smapium
chlorides(18 nloof actfde aqgeouérselta@@éanat ableshis@diu hydride golution
(33 uti oft a166%\aqueais solatiohpThe dolbtion Whas deglassed bydseeze-pump-

thaw R H&iflsfirred by 005 &8l ht [tevad a@&mwupm/m h»h.ch

o B o eI A
(M+23p 00 SolUFONHgS divted wikh FIGAG washad BiBciatoNaHSOa, Sane
brinemThe titE7cdrivedynd wald iShIRtedRDY flaslr chdivBaiog6apltyy (silivasd. 2 -
cyclo‘he&a(‘ugiEt@A@ 5@644-> 03.003, &Mhirﬂnd")l 98. n@éthat&b@&'e?cﬂ'oﬁght directly to

then;}%%(e? S2.97 (m 4 H 2.05 - 2.31 (m

m 1 H 1.40 - 1.85(m SH) 0.99 - 1.32(m 1 H)
Description 113: 1, 1-dinethylethyl (29)-2- ]
Des¢ription98ny3Re8impthyltetsahyding-2 Hrpyraginoliy2-plpyregine! i d
14(3H|3p,2: gwl(.gs) 15(D113) To a solution of
- 2- (Ami nonet hyl ) - 1- N- Bag; pyrrolidine (1.65 g, 8.25
mml) in 25 20 nL of dichl orlonmet hane was added DI PEA

(2.15 nmL, 12.3 mmol ) and 8enzyl Chl orof ormat e
(1.41 m, 9.9 mmol). The rpactlion m Xxture was
warmed-up to r.t. and the s stirred for 3 hrs at

this tenperature. Brine vvasca.;jded to the reaction
m xture, the aqueous |ayer wad extracted with

To agolriopr ofrikbesrmornelinee3-sarmsylie asidyrg.- 33 sagolidn §0 mL of
dichldroraéthand andapas aiddddtTB I 8 318ss . 10782 nurnolj andeadiisopropylethyl

amm@“(ﬁ'é i, qg Zé‘gﬁﬁ@ LR RABEtiOR I WAS &irféd fdr SDMin. Inthe meantime,
a soffsh 31 £ &b, e%?ﬁffgd%%hq?iﬁ%&’t%g d%f@’f\’%ﬂ Ao
d"SOQGIPY ﬂ@@l“i?( ?ZH“EI\/M) 6@mad) ig 24 wL of dichigfatnethgge was
prepated, arﬁhlﬁﬁhldﬁaddbdnmﬂr@ r@@ction’ ndigtufen Tlee Feaatlo&8~a§letsst|rnng at

roon{ 8m rHiur@-féBZ%OUFﬂ_@M@anb s@rmcﬂﬁed tie 8xXfédted prbduct (peak
at 0. & 174(l\h'|)—l§ogg1)) hé&%e5ttion

64
wasg(; gsjvg C” rpraje};% pt@gyﬁgllﬂés EMCO& dried (Na,;SOy,),

and the solvent removed The crude (5 56 g) was taken to the next step without
further purification.

It was dissolved in 50 mL of dichloromethane and treated with 50 mL of TFA, added
at 0°C. The reaction was stirred at room temperature for 30 min. It was checked by
UPLC/MS, which showed the expected deprotection product. The crude was
purified by SCX. The fractions containing the product were concentrated and the
resulting solution was stirred at 50°C for 9 h and at 80°C for additional 19 h.
UPLC/MS analysis showed formation of the cyclized product: peak at 0.34 min,
m/z= 185 (M+1). The solution was run through a SCX cartridge and thus was
obtained the title compound, 1.095 g.

1H NMR (400 MHz, DMSO-ds) 6 ppm 8.36 (br. s., 1 H) 3.80 - 4.22 (m, 5 H) 3.33 -
3.41(m,2H)2.68-2.84 (m,1H)1.25-1.37 (m, 3H).

-90 -
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.207|-|j2‘[§3 88m2.Q0 ki, 2. HB1. 8£(t116

WO 2007/ 028654PCT/ EP2006/ 008845 To a sol uti on of
1, 1-di et hyl et hyl (2S) - 2-
W@ dolpptesny| met hypoxy] car bonyl } am no) net hyl | - 1PEH/EP29D6/008845

id inecarboxylate (D113, 2.23 g, 6.67 mmol) in 16 niL
of dichl oronet hane, cooled to 0C, were added 4 nL of 5
TFA. The reaction mxture was allowed to warmup to

Description 94 anad95; (7RSaR or fas)7amethyloctahmydnomynazinod?,1-

c]i1 Zjb)(ﬁznﬁe (Dba- Diddteresispaertt varsd (BR/9ASEOr 8aR)-7-

metiylbBHER SOt bAIACIZA S, uwﬁggm?g BightafepiRofer 2

7.04 - 7.47 (m 6 H 4.82 - 516 (m 2 H 3.11 10-
3.46 (m 1 H 2.97 - 3.09 1 H 2.84- 2.97 (m 2 H)
2.61 -2.82 (m 2 H 1.40 ¢ 1483 (m 3 H 1.10 - 1.37
(m 1 H Description 118 et hyl {(25)-2-

[ (ffl phenyl net hypoxy] car bony] L&n no) net hyl]-1-pyrrolid
i nyl } propanedi oate 15(D115) : To a m xture of

phenyl net hyl [(2S)-2- pyrrolléﬁ"myl met hyl i car bamat e

To af@sk4ontaidi Q(BR%-%5 W zinb{£2 ﬁ%

B ROk IV i ol
_3pluiien (W k) anﬁiethtaﬁ@qaé%m 88°Grifant 114 b. Waéhwsuéae@swn

weretaﬂdmiih@ ml. oH6KAdB1 apdiitewas beateaintd 90°Onfas 2sh.i MIBaahdlysis: m/z=

157 G of th@erg@ﬂ praguef). The ré@étwm)&@% \K/§§| Beffled BYI SEX, followed
oyl bt e 255 o 2o
e spePevag §r"‘éﬁr§d3(?8 ‘yness. The crude was

purl f| ed by chromatography (silica cartridge,
Dlast‘e)‘§d>|§b|¢?éaﬂe(lj_§43/6¢025m'§) to 7:3) to give the tltl e

-35 @f o ge&%%ﬁog@@zgﬁ %HM@% my3 Mtﬁ):)%

61913(d-|)3I2)62 -
91(m2H)143-1.92(m4H)100 1.30(m 6 H)
n ). L

D00 MBS R S b3 S % 4 2B, ok P iS58 B ey ) 3.09
(t, 1mh39gb1@,1qsdmowa,2e3h .47 (m, 3H)2.17 - 2.24 (m, 1 H) 2.06 - 2.17 (m,

1H){@&S) 224 ((h,f1 phe3A nﬂatZQ/Qn)n ok¥)datDayd HAm no) net hyl ] -1
- pyrrolidinyl}propanedi oate (D115, 1.40 g, 3.67 nmol)

78
Descrbtiy? i 2 FBlandBinmet it I lere e o
met PP?BM' Tt éR)-{ -ty droxyBiatbyborctahydre-2iipyragnol1,2-a]pyrazin-
2-yl]<3apnh9mylmz-fdlhtedhytpropanandder(BQ(SO)I une of the
filtrated solution was reduced in vacuo. The sol ution
was war med-up o 50C and it was stirred at this
tenperature for|, 7 ,tprs The sol vent was evaporated to
dryness to give ' itle conpound as a yell ow sh oil
(793 ng) as a m of 10di ast ereqgj_soners. This
crude was used in '{e next step wi t f8et further
purification.

To a solution of (3R)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol (D89,
Mixture of diastereoisomers of unknown ratio, 83.5 mg, 0.496 mmol) in 1.6 mL of

-91 -
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M5: mz= 213 (M +1) 1H NWR (400 MHz, DWVSO d6) 8 ppm
7.90 - 8.11 (m 1 H 4.02 - 443 (m 3 H 3.15 -3.30
W@ nqo7/02864 2. 79 - 3.07 (m 2 H) 2.36 - 2.56 (mPAI/ER2086/@8845
-22(m 1H 1.63- 2.18 (m 3 H 1.26 - 1.51 (m 1
H 1.13- 1.27(m 3 H) 15 Description 117:
(8aS) - oct ahydr opyrr ol o&l, 2-a] pyrazin-4-yl met hanol
DMS@J@@VQ adggqf(b(zg)iod?& mgn apel 23X §bis(trifluoromethyl)phenyl]-N-[6-
chloro8:8)-fldofo-Qantthiylshieryyy 3-plyridihyB-N Prdinethylpropanantide WO

200560 5317%[\51860@2 e}fa% Wés (et &H’%o( @afo|r§3'ﬂ It W88 checked by
UPLE nﬁh&vmci”v%?@hféf 5. efpessad Aredia =62 f alifcimyz = 668
(M+1y;i 334(M+2(2).cthe selulienvasodifuted withgdighlerorpethanezextracted with
watenand driddeiN80,).Ehettitté ccempaand ebtaired (1 ©3.52ng) was2aken to

the n&?sfe%aﬁﬁh(ﬂﬁ fahkEMpErifi@tiopool ed down to OC and 8 nl of

onc d

1H NN OB 8BS, pi%ﬁﬂ%fﬁ @ie% 14117 Q8P LRHG P8 or s,
2 H) Sl Vvehtd RordH P r Bt i(mol it %%s 4081 (Pné Frtidé \ﬂa§ (m, 1
H) 4.00r-i4.18dmbyt 1$CX 580- 37 0m, HeH) Bt498- 368 ourfdHAS.20 - 3.36 (m, 2 H)
27969'%(&16234)02 63(-Z2P9 i), 4 MY 2922 MBBYKT, & 195 1.83 - 2.02 (m, 1 H)
1134 |1a§é onmers. 30 I\/S rn/z= 157 (M +1)" 1H NMR (400

ppm 4. 2 .47 (m 1 H 3.46 - 3.64

Rat'C(NE%D@SWGQ'SP@e@'ﬁ% mﬁ” .2.82 - 2. 96 (m 1 H

2. 50- 281(m3H)144-38(m5 1.01 - 1.31
Desdrip tldnE)Y %@ﬂﬁ%t@tylm[ [3L5-'b1§1(tﬂﬂhb)‘bﬁi‘ehhyl)phenyl]-2-

myertlgbx Hegta 98%%@ el%aey gﬁgrﬁhhﬁga)r B

of N-Boc thio phol i ne carboxyllc acid (1.36 g, 5.51
mol) in dich n@kfane (13.6 m) were added under

N2, at r.t., TBTY 95 g, 6.06 mmol ) 5and DI PEA (1.92
m, 11.02 nnDI) an e solution was stirred for 30
mns. To a suspensi o&qu L-serine neth% ester

hydrochl oride (1.71 1.02 mmol ) in$Hi chl or onet hane
(13.6 m) was added 02 mol ) and
the resulting solution wag stfirrgd f BO m ns. Then
the sol uti on containi ng t heFdennexfree bese was added
to the reaction mixture andlit Iwag Neft stirring for
16 hrs. 10 Water was adde the reaction m xture and
t he aqueous | ayer was ext ed with dichl oronet hane
(x3) and the combi ned organ c phases were dried
(Na2SO4) and evaporated to fdryness. The crude title

Toa ?orm;)gmf 23, HB—'blsz()rlﬂmom&WIEgﬁtéy%@me%m-ﬂurgging&}ghenyl) -6-
[(7R) bx Pkt tafiro-2H-pyld? né , la]?yhl |i inyl}-N,2-
dlme _d7l§p mllgeiy éﬁébBH)g Ozéé'»é M &?*nl 5 O?gl ?omomethane
were( |5dil-;)r?é'tqﬁ isphaionrRf @csy chiarider (5ul) in
dichloﬂqnleth}anel(ﬁz'i mé) .67 18e tkantioDIdD$tir2e@d at room temperature for 3 h. It
was checked by UPLC/MS, which showed a peak for the expected product at 0.89
min. (m/z = 752 (M+1), 376 (M+2)/2). The solution was diluted with
dichloromethane, extracted with water and dried (Na,SO,). The crude was purified
by flash chromatography (cyclohexane to EtOAc), obtaining 28.5 mg of the title
compound.

1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 8.00 (br. s., 1 H) 7.78 (br. s., 1 H)
7.65(br.s.,2H)6.80-7.08(m,3H)6.41-6.52(m, 1H)4.42-4.70 (m, 2 H) 4.17 -
440 (m,2H)3.95-4.17(m,2H)3.53-3.65(m, 1H)2.98-3.26 (m,2H)2.74 -
293 (m,3H)249-2.74 (m,3H)221-247 (m,5H)2.02-2.21 (m, 9 H) 1.46 -
1.55 (m, 3 H)
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To a solution of the crude 1, 1-dinethyl et hyl
3-({[(1S)-1-(hydroxynet hyl) - 2-

W@ avlgdedKy) - 2- oxoet hyl ] am no} car bonyl) - 4- t hi oP@T/PPrebé/en8s4s
ecar boxyl ate (D118, 3.87 g) in 44 m of
di chl oronet hane were added under N2, at r.t., 22 nml of
TEA. The 25reaction mxture was stirred at room

UPLCAViBepaaki@ OG89 nBnhméz =92 @bt 1)ed?d (Mn29/%. enoved under

Ratid 6fiDiRterebRomMEe rfildctdreninedi due was purified on a SCX
cartridge. The fraction eluted with 2M net hanolic

anmon r S and t resi due was
Desclinion 384 (3R yeBRHavIEFtraRy ik dF ey inofl 2 ffwazine!
1,4(3R6H)idianei(RB8) e was evaporated to dryness and the
desired product was 30purified by SCX, eluting with
MeOH. The title conpound|(1.]1 g, Yy=92% over 2 steps)
was i solated as a m xture Ny st er eoi soners (ratio -
50/ 50). UPLC/ Ms: Pt peak z=N217 (Mtl) @t =0.35 nmin;
2nd peak nmfz= 217 (Mtl) t=0.36 mn WO
2007/ 028654PCT/ EP2006/ 00884%HLH NWVR (400 MHz,

To aD'\"ISL?O@E,o@/ﬁ\igﬂz %%?gé‘%&é?bg}%@ ?g 5. @89@%0% 50 mL
of d'@le@ rpethane ﬁpdzwes addedJBTY (2188 @. ﬂéﬁ mmob@ndiispprgpylethyl
amin2. (523 mL2.768 tmmol). He reaclion was stirree favedh ntihe ntthve meantime, a
susp @h%h%f@aﬁéﬁmé PRl @b&éﬁhmraemoﬁaet(h@@egl 2.9 rhiel) and

d isopt ty?e% an{u‘fil 9fm |)0I nﬁ;uﬁjdléﬁlow}ﬁe{“a'ﬂe and 5
| B C& ,\I@% % thJlnaIIy ad to the ?ega)ictlon rﬁlxture The reaction was

'eft S('fmg at r@nwmwanw Qvesright.dIBLGHMSi aradlgsis sbppved4he lexpected
prodaét (peak a9 007 DAtn, 2m?’z hQGCKIM)M (860 QR0)BuF9). a'he reaction was

dilut ﬁ Br ethane : cted with sat. Na 3, 50,), and
the ?f%;t gg};gdof%% ro yr %‘Et%ol :J.t ou?further

prlflGBthoronet hane (22 n1) vvas added at r.t. 77%mCPBA
It waé dis¥ohgrd ih250 mhlnobdichlenometteanecand tothesoltitivre wassadded

dropwﬁﬂder Tleﬂ (9@) m9CAE Gf!’ﬁé‘l Aledichioh Was’s nFid at! Fb%n§ %MBEFatM‘%Sfor 2 h.
1t wais GeF e By c%ﬁ? P HRRGH Ocﬂswffarae Wk seeBOrAR Rng th crude

was puifiedBy 5GX% Biefractions centaping the EFQ%#%W@J cqliegted and their
volumblreduseﬂ and ¢99 eesultingy salution vees stlrmd(aU6@°Cbbvern|ght UPLC/MS

I@é?éj sa&h&a ¢@ﬂn§é’ﬁ6ﬁ 8f thieddycized é& at'®37 mmd nWqu

IR e e

(add|¢|rmau1$ﬂ; mg threctplte& (ormeﬁ ﬁrpnﬁhmsolut@né)s (m 3 H)
1H NMIRY460 ML, DMSO-ds) 5 PpnT B4 @i 9., b MeED8 (1. $\W0.5H) 3.79 -
4.29 ‘E'n’na’étﬁ %S‘%Tgﬁ Zg%"gSHthﬁ m ﬁqd(nﬁ’r? HZ 325/3%6, {Iﬁ) 1.30 (d,

nosti ¢ peaKs sdch as th
15"!5?I£§%(§ %ﬁaﬁ)als found in 5.02 - 5.59 range.
Description 121:

Descaﬂwaﬁmgz(mﬁameﬂqﬂotmwmpwqwmm[i 2L h]plyrakine azi
(Dgg) -ylinmethanol (D121) 0"0 r\I-Th ti N

N

0,

_N
CH

3
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WD 20071028654PCT/ EP2006/ 008845 To a suspensi on of
(7S)-7-(hydroxynet hyphexahydropyrazino[2,1-c][1,4]thia
waQ 20e202854di one 2, 2-di oxi de (D120, 900 ng, 3. 63PCHBPI006/008845

THF (10 M) were added under N2, at r.t., 36.3 m of
1M BH3- THF solution. The reaction m xture was refl uxed
for 16 hrs. 56 N HCl (20 ml) was added to the reaction

To a fiask goptainiog(HY)-3-onetbyltetrahydie-2Rbpyrazing] 1@-alpyrazings

1,4(3HEE HY¥Rsh&(DB82 358 $ng, TheR7 ol adds Addedi KA lH@ ‘MaE solution (20

mL) RQvaasIﬁ fef td" ¥ﬁ@>§ﬁ)raﬂﬁhtm éi?:ﬁsvﬁ‘l?zﬁﬁ‘ 6 {(V89_Mhe target
b kB RO T
90° C(fgoao hemegglqr@)mgt%@mas purified 3S optaqplr[g 243 mg of the
targe8céthpoundl H) 2.95 - 327(m4H)272-295(m3H)
1H N F@%z}o ﬂz EYMS%) ’a%)sgor?é?steﬁt ézilth(dnmﬁuu@ of1d|8§te7e8mé8s of the

t Description 1
arge 5 mppy 9'R 9aR or 9aS) 7- (([(1 1-
di met hyl et hyl ) (di met hyGsi | yfi oxy} et hyl ) oct ahydr opyr az

Desorm‘tidh 100 Gir{dn @7 1 (TIRyY9aReor292S 32 acietiyl ¢ Dasethiybo ¢ tahytra-2 H-
@mm iadid aaﬁ.d?ﬁer 1) and (7R,9aS or 9aR)-2-

LA B S0l S 5 3 g ome

2)

(Description 123- D asterelsoner 2) 20 To a
suspensi on of

[ (7R) - 2, 2- di oxi dooct ahydr
7- ylinmethanol (D121, 753
di chl oronet hane (30 m)
m, 13.68 mmol) and TDB %5 g, 10.3 mmol). The
reaction m xture was stirr r 16 hrs at r.t.. Sat.
NaHCO3was added and the ag 8 phase was extracted
wi t h di chl or onet hane (x3) an the conbi ned organic
phases were dried and evapor &led to dryness. The crude
was purified by chronatography (S|I|ca CH2C12: MeOH

ds: ,D122-
To a gplub8 (3672 szmv Ev 28 5 aR RL2 ARra2ingdDag, 243 mg,
1. 232355nQImPMFH(m ded tiggoylapyines( B, 4848 ggd). The
solutiomwas bbol%d&@ -60%C %ﬁd(ansolﬁtlbl)l of a86tic anBydride (S5 hi), (2986 mmol)

in DMF €38 aro':b sé- e feBctién MaLalfcwed t3fedch -6b

Coul s Tt Ll ol B LB o

target prod gg@@g@ggya@@m@smg X, followed by flash
chromatography (silica, dichloromethane to dichloromethane:MeOH 85:15) Two

different samples were thus obtained:

Diastereoisomer 1 (D100) (101.5 mq):

1H NMR (500 MHz, DMSO-ds) 6 ppm 4.26 (dd, 1 H) 4.16 (dd, 1 H) 2.52 -2.82 (m, §
H)2.26-2.33(m, 1 H)2.16 (t, 1 H) 1.96 (s, 3H) 1.83-1.90 (m, 1 H) 1.56 - 1.70 (m,
2 H)0.90 (d, 3 H)

Diastereocisomer 1 and 2 (D100 plus D101) (75 mq):

The NMR sample consisted of a mixture of two components, ratio ca. 3:1. The
major component is equal to Diastereoisomer 1. The minor one appears consistent
with its Diastereoisomer 2.

Pazi no[ 2, 1-c] [ 1, 4] t hi azi n-
, 3.42 mmol) in
added at 25r.t. Et3N (1.9

Description 102: Methyl N-(phenylmethyl)-D-serinate (D102)
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1H NVR (500 MHz, DMSO-c/6) 8 PPm3.39 -3.48 (m 1 H)
3.3 - 3.40 (m 1 H 3.13 (t, 1 H 2.91 -3.09 (m 3 H)
WQ@2000/028624 85 (m 3 H) 2.56 - 2.65 (m 1 H) 2. 4RCFEPZ06/008845
(m 1 H 2.19 - 2.36(m 2 H 1.91 -2.06 (m 1 H 1.74
(t, 1 H 0.80 (s, 9 H -0.02 (s, 6 H 5 Description
124: 2[3,5-bis(trifluoronethyl)phenyl]-Nl6-[ (7R, 9aR or
9as) - 7-
({[ (1, 1-di met hyl et hyl
di oxi dohexahydr opyr azi
4-(4-fluoro- 2-
met hyl pheny1) - 3- pyri di nyl HNN,_25di sret hyl pr opanani de
(D124- Di astereoi sonmer 101) To a solution of (7R 9aR
or 9aS)-7-(([(1,1-
15di et hyl et hyl ) (di met hyl ) si | yI ] oxy} nmet hyl ) oct ahydr opy
razino[2,1-c][1,4]thiazine 2,2- dioxide (D122, 120 ny,
The title 36mpnond wias peepared acgording tosliteratuse éreh k@Gl 1988, 55(1), 111-122)
startif §érh (D} hmmmbvéét@hwédmdﬂﬁé (98960frémAidrehf) | uor 0- 2-m

(D)-s BH%%&@@% yﬁ EHlQﬂuJB’@QQ' @06?‘ s'}‘WaBrsﬂgﬁ’é}%’éhqﬁis@of

anhy pgs methang . ° Lméjeb ? 8 Eryéarﬂlﬁ? (9 ml, 0.065 moles)
was geded deapyvise, |fmﬂmmzalﬁﬁbmedﬁiﬁj@l @10;658n9IeS) dhe peaggion
mixturdWa 8 tHedovtrmal upt areigtir@ddht Seush mperatuexiod @ MoalkdlSodium

boroHyBRde (4.8 Oal Jk@%@@%d%@||r\‘§ﬂn9f‘2)ortlgn§0\'}é?@cﬁd&§‘ The resulting

vl T e R e
50 mingf |HtEhE2Q0G solwtipe) Addednddhe Frsufting selufan was wasbed withdinthyl ether
(50 nmi)qTThe aquehadayenassahen brtught toibakicktHOBy addiBy solifhmotassium
carbo?ngf”ét)éd'beéi(tr%b%nklﬁ RERFESNYEBS ST MBATRSCHABINEY BRI S@racts were

drledgﬁ?q%r(%g%? con ﬁg;&({aeﬁgﬁg a(:c%;ﬁgtfotagfgﬁp%f%ﬂ%%%ngﬁ%BQXolourless

ret hAsi | yl i oxy} et hyl) -2, 2-
X, 1- cg)[l, 4]t hi azi n- 8(1H)-y1] -

cl'o rve 't
oil (19.999)e corrpound as a white solid (201 ng). HPLC MS:
m/z =@ VB3’ (Mrl) @t=4.56 nin MS: i z= 831 (M-1) 1H NI\/R
(500 MHz, DVSO-d6) 8 ppm 8.02 (s, 1 7.86 (s, 1

L

morpl)olm@;aarb@ t@rﬂ\OB m)eferrsd nameB(zD 03) 1 H) 2.48 (s, 3
2.37 - 2.60 (m 2 H 2.08 233(m1 2.09 (s, 3
H)137(s 6 H 0.77 (s==9 H) 0.01 (s, 6 H WD
20071028654PCT/ EP2006/ f 5 Description 125:

henyl] -N46-[ (7R, 9aS or
9aR) 7({[(1 1- i:y
di met hyl et hyl ) (di nmet ky| Inethyl) 2, 2- di oxi doh
exahydr opyrazi no[ 2j c] [ 4][’[/h| 2| 8(1H) y1]-4-(4-fl uor
0- 2- met hyl pheny1) - 3- iChyl
di net hyl pr opanam de @Dl% D as ere0| soner 2) o, LN *

19—+

CF3

To a stirred suspension of (R)-4-Boc-morpholine-3-carboxylic acid (30g, 0.13
moles, from J&W PharmLab) in 500 ml of anhydrous DCM at room temperature
under nitrogen, N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride
(37.4g, 0.195 moles) and 1-hydroxybenzotriazole hydrate (19.3g, 0.143 moles)
were added in portions. At the end of addition the suspension became almost a
clear solution. The mixture was stirred at room temperature for 45 minutes and then
Methyl N-(phenylmethyl)-D-serinate (D102, 28.6g, 0.137 moles) and N,N-
diisopropylethylamine (45.3 ml, 0.26 moles) were added in small portions. The
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To a solution of (7R 9aS or 9aR)-7-({[ (1, 1-
di met hyl et hyl ) (di net hyl ) si | yi ] oxy} net hypoct ahydr opyr az
wo of/asbsc] [ 1, 4ft hi azi ne 2,2- 10 di oxi de ( D123PCTL/RE20n&)008845

0.36 nmol) in 2.2 mM of toluene were added 213, 5-

bi s(trifluoronethyl)phenylFN46-chl oro-4-(4-fl uoro-2-ne

t hyl phenyl) - 3-pyridinyl]-N, 2- di nethyl propanam de [ WD
mixture 0BdDSEEd pt (dori temppecataee fand6) hours and then was additioned with
ammphfurh ichidriRfel (34E. \SaMitRD |2'50&n9£§dd6{dCMTg%5iP mi Phases were

t

sepapﬁéa%%%ytl he'd sqgmg%ﬁﬂéﬁfegqﬁl

{ 5 )gé tAC (1
S soI odi um I O

x 2005 B SPMRIRSA SraRNS GRIAFSHyCre é?eéﬁmtg? @otipo ), dried

(Na.$6k), degsesisatedyuridasaacupmmand Hhevesjduepudiied by silige gel

chromiataddraghp el Aidg Wit 030809 ETO#R/Cyclbhexane to afford the title

com otéé lﬂl{ggl osphi ne pal | adi um (29 ng) was
d 90C f
PGS e ﬁgéf éﬁ@ﬁmgw B SRS e oA

and sat. NaHCO3 ag. were added to the reaction m xture
Descariptidnd 040 (ZR9a R -(tiyphroxyasethyl)-8ct ed W t h Et OAc

(phehgﬁhethyi ﬁ%@g’?sﬁgs ﬂﬁBLﬂQﬁngﬁ&%ﬁ"ﬁe-@fg Soré(D104)

apor ude” was purified by
chr omat ogr aphy (S|I|ca cycl ohexane: Et0OAc 7:3 to 0:1)

to give the title co % EIas a white solid (127.4 nyg,
ey

r55%. MS: miz= 831 (500 Mz, DMBO- d6)
8 ppm8.01 (s, 1 H 7 7.60-7.82(m 2 H
7.16 (d, 1H)698-74l14/( 6.67 (s, 1 H 4.36
-4.54 (m 1 H 3.91 Q12(m1 3.80 -3.94 (m 1 H)

3.58 - 3.73 (m 1 H 3.08w.3.47 (m 5 H) 287 3. 00
(m 1|—I)272-282(m1q§;242-267( 6 H)
To a fitrad-souts o, 15iimethyledyl (SRBA-{[[(HR)4i H)yctroxygn@gwyl)92
(methioRy PR okeet heHyIrRetd japiihe)eattisiiyl}-4-morpholinecarboxylate
I-zoggs)]m doBEhy BERY b KdBnﬁ“FérH}ﬁle)étb#é/ kifRiorb S etic

(D1oé oo

acid { 5 ﬁé?ﬁmqfe AR, AIPYy Addedof e fesuiting arangs qition was
stlrre@wzepm apeTeture Z8esARUT ItEwas ternoesad bYTQﬁ iceswptaribsth and
brougtit 10755 $aB8-bi 4dditg sbdium hydrogen carbonate (sat. solution, 250 mi

and é@siw NPhasEy WetrdisBBhfates 'a'nH't]w@’%UéBhQ ag&tﬁéyem@atéawm
8

DCM k300 - [hé*n%kx?@%fﬁ%@%g'cz%ﬁ% B?{%‘é? Ui W
conceRtreied undef yaguum tosafferd| 3 resiéy mquilssqlvgd mﬁgyp ml of
methand! ame heatect ioob6 -BB%EC dore2 \hm;rstTha miktéer was temallowed to cool
dowrPRFfdm té E RitOrey e Hy s61vERt Wa9 PemBved uhdBRRAduMTo afford a

SO|Id ?}8&883 $ ﬁ%%{éoownm 1@'0351?0»?%&&% g|0‘18§(a§?/%tOAC 8/2.

he rﬁ»&'tmesqan@nams as \%F@ & pepriemperaure pﬁﬂ'é?é'ges and
then s selid wastfitered off amidetdllectatetorafferd tBxfitiareompaund (18.7g) as
wh|t63§<§|‘réi ned organi c phases were dried and evaporated to

O

31 ¢ad.ouH) tdd, 1('276% 4.03y(atyuahi) 36 1 97 (OmLEHYS. 59 (1, 1 H)

33310&1;4 1377.86Ntd,)1 K.t =0. 69 nin 1H NMR (500 MHz, DI\/ISO d6)
pm7.27 - 7.32 (m 4 H 7.18 -7.24 1 H 3.94

Desi'botuln 1 3[(§§ 445)- % @) §yu§eth§g)8qoc4£ﬁk99ﬂoa§g§ﬁz 27

cl[1.4)oxazin-7¢ylimeshatoly 2.50 (m 1 2.18 -2.32 (m
H)20208-218(m2H)084(s 9 H 0.02 (s, 3
0.00 (s, 3 H) Description 127:

[(7S 9as) - 8- (phenyl net hyl ) oct ahydr opyrazi no[ 2, 1-c][1, 4
] oxazi n-7-yl i met hanol (D127)
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25 LHN To a solution of

(7S,9aS)-7-({[ (1, 1-di met hyl et hyl ) (di met hyl )silyl]oxy}m
W@ Ldvyh)soc8s PCT/EP2006/008845

(phenyl net hypoct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi ne

(D126, 276 ng, 0.73 mol) in 30 MeOH (24 m ), cool ed

to 0C, was added dropw se 12 NHCl (1.4 nL). The

reacti on m xture was red for 2 his at r.t., then
it was put in the fre ﬁor 12 hrs. The reactlon

m xture was war med- up her HCl was added
(0.7 m) andthereactlk/ xt as stlrredfor 2

nmore hrs. The m xture wasyfiTtered on a SCX

2007/ 028654PCT/ EP2006/ 008845 cartr i dge washi ng W th
met hanol and then with 2M R hanol i ¢ armoni a. The
fractions eluted with ammoni a were corrbl ned and

To a%v ers%fs enéid ‘?'RSQ%FP)O?% &ro&pmem _g- conpound as a
lt'h)@ﬁ"[ %Xgrogﬁazéﬁapr\%ﬁf E eﬁgm&%zoéﬁg 18.79, 0.064
mole$ ¢ md of ephydrods THR @t 07 d(emnlt![oggn bo,glqnq 5‘FH $£omplex
solutier)1 MBInBIHE (384 nil) 0 B8BAmoles:) 3 addet! b&erﬁ%@ﬁunut&s]{éepmg the
mterﬁamtel% @}atﬁrélﬁelbmﬁ@% (M thé eAd &F the édd idn the rixtGre(Became a

colofest ich. Ty sy b 8 Byt it Yot Bordiure

and then heatgd fo (PTG RTARDRYIS) - 8 (phenyl met hypoct ahydr opyr a
The mixtofe2was thﬂm allewved 4o coel @2 &) rodrd t&mperatoreianddhen to 0°C by

an ickiwiteP &l 3éthBABYUTERNYIDPS hidwsly SRy HEA o[ 32 Al c0.1284holes)

weregﬁéﬁ lS%V?lxeﬂﬁldegeEi%le ﬁ'\%?\ﬁg In HES .?8@4 ?lgn"‘irﬂé)reédﬁ]tlng

i L e £yl 19899 morre Brawre and S aaight. The
mlxturema,& thencheated to 56°€ der &daolur%aad then agoledagown to room
templeftDAs. AHY White précipiateavadfitered. off@nd\itiefiltisne waddsshdentrated
under k}gcu@rﬂqg é?‘qbrglaxlje'éf Qﬁ“ém@/ag"&?ssﬁ '@&?ﬁ\ 5’@ M. of water and 100 mi
of DG thg e AP (oI Eﬂﬁweﬁé)rewﬂw&éﬁezﬁ@sﬁ.%aspﬁ%&ee%ed and
dtssqlo@demd?@ ey Oémat@wm peded te theipravieus mprdre; Rhaseganere
sepamiedfarﬂdhbwmﬂms&ﬁmrw%gx(racﬂedomh DIG:M:IZ XMEBDHMLY. 0 hieo

aque%@sﬁyér‘?/v& e t?r%ubhf t ofAadF 3T

extra%%@o:g%)wﬁ\}gg xwoﬁpmﬁﬁ% %/)7 g)g 0 f f %FJENQ/R
combined organig exjragtsgyere drird an&i qywc_e,mtrmc{ Hpder ypcuum to
affor@ ttgstiflel compidund. aﬁpaldcyellawl-ﬂpam (61:6 Qa9). 1 H 3.50 (dd, 1

UPL¢W§ ﬂé%% at(3|§511dfbm n%nfd)ltﬁgm(?i -268.99 wH]1 H) 3.03 (t,

Descrlptlon 106 : (7S,9aS)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-
8-(phenylmethyl)octahydropyrazino[2,1-c][1,4]Joxazine (D106)

()
0
/S?\

Method a) :
To a stirred solution of [(7S,9aS)-8-(phenylmethyl)octahydropyrazino[2,1-

c][1,4)Joxazin-7-yllmethanol (D105, 15.3g, 0.058 moles) in 153 ml of DCM at room
-97 -
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301 H 2.29 - 2.36 (m 2 H 2.24 (t, 1 H 2.08 - 2.16
(m 2 H) Description 129:
w@ 7667928654 7- (f | uor onet hyl ) oct ahydr opyr azi no[ 2, BET/EP2006/008845
c][1, 4] oxazine (D129) WD 2007/ 028654PCT/ EP2006/ 008845
To a solution of
(7S,9aS)-7-(fluoronet hyl)-8-(phenyl net hyl ) oct ahydr opyr
temp@zatuoé AmidaZzaié [(4.761;0@4]270%0[6912&(1 téf-badyldinéthytsilyl ghlorde

(8.35¢ BHEPdKks) \M@f% adiar T%r*é's@ﬁi'ﬁ rhiktire wis $frré8elt Yogmd
temp gt i?n?(i:t# RBUlml cﬁe{z%l 4? grég %‘F@%)tﬁd_!%rpﬁﬁ]@w&%ﬁﬁllsﬂyl
chlorqu (B350 Q55 '@@RSL‘HPWF ArgeRnd Rme:ARd dae mixtre
stirredhavernight. 1BNtazole 4041769, Qrﬁﬁﬁmales‘ﬂaedfteadluty)ldsmelhylsdal
chloridd {5.2n§L0085RbIesFReks firsh addedcdanied GhRAan® tl fvaeke stirred

forf 55 Q‘ﬂg ¥ addedd te‘%ﬂ{ ?Q{H §'4| '035’35 moles)
gﬁg 2’@% ﬁ% chlppid yl(f; 1900 (A% Mol T8 heh aged asfourth

tlme ThtIe atxturg wgsl-sgtlrmdmzvemlgmgN(amr ( 59|)m|3 apg S(Qmumlhyqyogen

carbon&8 (sat. 33Iution, ZSOi)nI?Me &hen édd’éd %nl?phasés%er(emeribrbt)ed The

aquepu a&éll'qw e@ragt 4 3’ edlo n ic extracts
werz(éqﬂgegdlg\l Q(a@g co e@ ?) éeﬂ@g}{pldrru% by silica
gel cbmammfmeiuémg rWlth:@é@ dQ.%:E t:fC)eclcmxan@l taraflasd the title
compdaiccas hanils(20y2g). Descri ption 130:

1HW§)560mmsrnm bﬁf *BQdHDJ%fﬁi’-WH 2.34 ¥ yjﬂ»oxﬂ ) 4.00
P A

616 77 3&5’%2@3 ?ﬁﬁﬁ?a gm 1H

d|3o‘l7>ﬁ QE( , A0 #. 7510283 (\% Hadeth £BS /(D
2 23(6m78 h‘mﬁlgp (3nsl H-)CQSOB((§,03H)[.Q 06 (¢iB hiyol ) and st i r red

HPLCC(Waﬁ@u?) R4 896 Minl(aredt% W98 By i me 25conpl ete
di ssolution of the st artl ng material was observed. A

sol ution of L-Ser- Methylester hydrochloride (1.10 g,
Method By nmol ), and DIPEA§1.23 m., 7.07 nmol) in dry
To astivedaobutirhai{¢7 §.00 538 (nhenylettyl)ottadydenyrazing[2,1-
c][1 XéZihE'/' Mmeﬂiarfdl 10562918|h0 118 molesy ind4n ml of DCM at room

tem bl 6"\@6@%51 tthtsd?ft IWQ‘? r|de
(42. Qm&) ‘?r’ﬁvqéietd; é‘re reéHG Qd“%}rﬁr"é%%ﬁ?ré rooiu

tempgratyre OMGEHQMeW@IGU(C’rQO e Sadikm bv@r@gentcaﬂa@n@ﬁes@at \B@tution,
300 mi) aHd DCM {150 ail) wecsrtidraaddedhdnd phates ware lsep@ratedoThe

aqueBEé la%}%é@@%é@t@d%% plcw 3@0 1§ 8hd thé cobndl Sddnfc extracts

QR 5 s R e

gel cheymataghariy el4HD0 Vgt (ol pw FQAalte/clohnxanetasafford the title
compaid] as bghtegkliow ok (30.5d). heat ed to 35renopve t he

HPL@QWéﬂ@IJ )thpf@‘EG@Mﬁ{ regrpedgg wB) ch was col | ect ed by
filtrati on as a 071028654PCT/ EP2006/ 008845 whit e

sol i d, r i_n tothetltle conpound, wth
Dese;reptggn (ggéﬁgﬂ &[(éx‘l:'ess M5 (di rggt) m z= 2031
dlme(tlwlp)thyl-)(d{mthst)slIy,l}pxy}mem)dmctahpgmmymzu(q{ﬂn ¢j[1,4)oxazine
(D10of) 5.16 (t, 1 H 4.22 (dd, 1 H 54.08 - 4.13 (m 1 H

4.00 (dd, 1 H) 3.84 - 3.88 (m 1 H 3.77 - 3.83 (m 1
H 3.71 -
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3.80 (m 1 H 3.44 -3.51 (m 1 H 3.41 (t, 1 H 3.30
(t, 1 H 2.77 (td, 1 H (m xture of diastereoi soners,
W0 2ai07/02885put 70: 30) 10 Description 131: PCT/EP2006/008845
(7R) - oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7- yl met hanol
(D131)
(75) - 7- (hydr oxynet hyphexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxaz
i ne-6, 9-di one (D130, 15 ng, 0.75 nmol) was
suspended in 1M borane [THF npl ex solution (7.5 nl)
and heated at reflux forNZ4 Yours. Checked by M5,
whi ch showed only the prd@/k:/eHat mz= 173 (M+l). The
reaction was cooled to O0C, YMeOH (5 nlL) added dropw se
foll owed by conc. HCl solutiron (1 nmL). The resulting
m xture was heated at 50C fof 4/hours. The sol vent was
renoved and the residue |Oa§é§’é‘ﬂ a SCX col um, 20
washed with MeOH before elutihg'the conmpound with 1M
NH3 in MeOH. Sol vent evaporated under reduced pressure

To asfrrl < it 025 LPIMPL AR ISRY At sy il EdARmethyl)-
8-<p@@%ﬁ;ﬁ§§z§(§§%§w i qﬁ%ﬁ%%@%@% 059, goles)
in 668.robof(methang) apragsn temperaturg undey)nitrogen, pelladiymn on garbon (10
wt%,-wét, 8128gn0.006males). atid adndshiam foimble B7123g,(089 roles) were
addegf, €é}_ﬂe E%ulgﬁ 'Fai)7<tlu vas ikt fBoYC Mr 1-1.9866Grs. The8sulting
g IR AP e 5 1 R mese aod fpggyer Cote
The fiiiratsy was conpenuatedundas vagupmtepgford the title compound (16 g) as
pale y€IRw odt ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7-yl met hanol
UPLERAIS1no 2B/ VBiblE pedk "WRiss ni/zsapBy e gr[eeayered froma

CASéa} I ﬁtﬁl\ﬂ Indl gyl ating the preparation of Dnn)

T o DRI h s o, 29 40 .

H) 3.20673.42 $65 4 T2 882006 H) @384 5 2mdb(n,, 1 &N @.6B - 1CH) 2140 (dd, 1

H) 2.28 - 03B ImRaH) 2. 2BNerresuIH) NY2(eact HY2.04 XRUIG(Mas H) 1.90 -

2.00 ¥ ﬁﬁ-pdo.%‘fe(&{‘g@{).t-oﬁiongét,ﬁ-kiglt was fhecged b%’hd' rect

ROE%%“O&? nepypallern ihpceanis WiltoRe o refatvi e RahERTEy.
wi t h di chl oronet hane (20 nL) and washed with sat

Desd¥itid® 106t d11-diméthylefiy(2R)@-i ed 5 (Na2SO4) and the

[ rnmzect)g %%WLSFP?},E%|F|8ﬁh@ﬂ'?ylmspﬁlr‘6ltlglrﬁﬂ:a%o&&%‘i@

di chl or onet hane

)(D1 chl oronmet hane : MeOH 90: 10), |eaving the product as
a clear oil. M5 (direct): mz= 28 1) 1H NWR (500
WVHz, DVMSO d6) d pp 48 (br. s., 7.07 (br. s., 1
H 3.82 (dd, 1 10 % 75;2Fd 0 .69 (dd, 1 H)
3.55 (dd, 1 3. 42:3. 49 ( H 3.03 (t, 1 H 2.86

H) 1
-2.93 (m 1 H 2.68 fdd, 1 H) 2.50 - 2.54 (m 1 H)
2.33 - 2.46 (m 2d% 321 (dd, 1 H 2.04 - 2.16 (m 2

H 0.86 (s, 9 H 0.0%, 6 H - protonated form
Exanpl e
15243, 5-Bi s(trifluoronethyl)phenyl]-N-[6-(1, 1-di oxi doh

exahydr g- 5] sot hi azgl o - - .
To a SPE T (RE2 iloFid V- soqvmpiing ) mmaD i g5 mL
of dictionqmiethane was addgsh RPHRFAL2(Q8 mL, 12 mmol) and at 0°C Benzyl
Chloroformate (1.36 mL, 9.6 mmol). The reaction mixture was warmed-up to r.t. and
then it was stirred for 3 hrs at this temperature.

Brine was added to the reaction mixture, the aqueous phase was extracted with
dichloromethane and the combined organic phases were dried and evaporated to
dryness. The crude was purified by chromatography (silica cartridge,
cyclohexane:EtOAc 9:1) to give the title compound (2.07 g, y=77%).
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AS ml sealed vial was charged with 100 ng (0. 187 mol)
of 2-[3,5-
wWQ@Ri7etdssd f | uor onet hyl ) phenyl ] - NA6- chl or o- 4- ( 4rET/BP2006/®8845

- met hyl pheny1) - 3-pyridi nyl]-N, 2- di net hyl pr opanam de
(WO 2005/ 002577), 98 nmg (0.561mml ) of hexahydro-21-1-
i sothiazolo[ 2,3-a | pyrazine 1,1-dioxide (D10), 52 ny

MS: (0z:3 357 rtiviNa)anch28asMi-B@Ctabonat e; the reagents were

1H WRS(@DGM-IZ DNSD;) 81 pEWS(QB Thaor(@ea® Hya .88 XbUrse(nwed H) 3.58

s oft ARy, v oud oo Lamm, v 120-
1.49 mcﬁl"g}orret hane; the crude material was purified on

SPE cartridge (Silica) eluting wwth a gradient from
Desdriptiondp9ne/ et hyl acetate 9:1, to cycl ohexane/ et hyl

' of the
Pherfiffthg 2 R) 2P aoHB PR AR RIOTRY 7 675
[ MtHr NI\/R(DI\/BOd6): 6 (ppm 8.01 (s, H) 7.78 (s,
1H); 7.65 (s, 2H); 7.08-6.85 (m 6.53 30(s, 1H);
4.81-4.53(m 1H); 4.35-4.Q09 (m 3.53-3.50(m 1H);
3.38-3.25 (m 1H); &. 1B: HN-Q9° © 2.96(t, 1H);
2.83 (t, 1H); 2.70-1N98('M ﬂgl—b; 1.79-1.47(m 3H);
1.46-1.33(s, 3H). Exanple 2
352-[3,5-Bis(trifluoronethyl)phenyl]-N{4-(4-fl uoro-2-
To ametdtiphpifeln y-HimeihydetBy @R)-2-

[({[(pﬁéﬁﬁﬁ%@ﬁwgg??w rb8h Pk dmit ﬂrfémggg fbggr)bﬁb%e)éé}b&ylaté'(gﬂ 08, 2.07

6., BB @é@ﬁ%&ﬁ%@%& 18915 03C, Meje aged 4l of TFA
he raagtigadniviure Wasoaliryved to warmnin 1o Gk apdthen it was stirred at this

tempbrai(Jte fair| ARominee (Tl t)ttﬂ‘lemmboumim 06Ig;rye=88°/()4ua$ isolated-after

ur|f|@éfty|4| B esty)l) 3-pyridinyll-N, 2- dinet hyI propanani de (WD

r\%}% WZ F%a 275% ”?Bg)( 54 ﬁ@ 5.20 (m, 2 H) 3.12
_3.280%53 3%%%% iﬁ? )("b L3 98 (m, 2 H) 1.44 -
1.83 ¢y Bd1h)a1 44 -théor(é‘agehﬁs wer e d| ssolved in 0.8 m of

DVMBO. The reaction m xture was heated at 180C for

Desc3' qqoaa%th ﬂdz&d to a saturated NH4Cl sol ution
l({lm‘%ﬂa igfh i@gmagﬁr oafigmeSlinglRAF T o UAAfropanedioate

(D11B) uting with a gradi ent from cycl ohexane/ ethyl acetate
9:1, to ethyl acetate 100% and 10affording 52 ng of

the title conmpound as pale yell ow solid. M5 (ES/ +):
637 [ MtH NWMR (DVBO-d5): 6 (ppn) 8. , 1H); 7.78
(s, 1H); 7.65 (s, 2H),;/7.\05-@ 870 ; 6.52 (s,

1H); 4.67-4.52(m 1H) ;¢ 2/4\1@(m 1H); 4.14-4.10 (d,

1H); 3.77-3.64 (%/%H) 3. 02 284 (m 2H); 2.61 (t,

1H); 2.48-2.44 ( 4\1/233(3 3H) ;

2.30-2.22(m 1H); 2.1 (S@ 153H); 1.79-1.65 (m 1H);

1.53 (s, 3H); 1.38 (s, 3H). Exarrple 3

2-(3,5-Bis(trifluoronethyl)phenyli- []4 4-f| uoro- 2-
To anmyqum@ﬁpmgmﬂn'(qwl [(2R)-2-pyrrolidinylmethyl]carbamate (D109, 1 .26 g,
5.38 mmbk anbyKhCDy (1.48 g, 1 0ZZeainmyeinin acetbiithile (2D -n3H pyooled ity 0°C,
was addé¥ drdpviteé RyetRYIANBABMEABNER E308 mI, 6.46 mmol) in a 2-3 mins
time. Then the reaction mixture was allowed to warm-up to r.t. and it was stirred at
this temperature for 2.5 hrs. Further diethyl bromomalonate (1.08 ml, 1.6 mmol) was
added and the reaction mixture was stirred for one more hour.
The solvent was removed, water was added and it was extracted with EtOAc. The
crude was purified by chromatography (silica cartridge, cyclohexane:EtOAc 95:5) to

give the title compound (1.07 g).
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A 8 ml sealed vial was charged with 100 ng (0. 187
mol es) of 243,5- bis(trifl uoronethyl)ph
we@nobp2dss{ 6- chl or o- 4- (4-fl uoro- 2- met hyl phenyl peBERYOD6/6b8S45
inyl]-N, 2- dinethyl propanani de (WD 2005/ 002577), 78.6
nmy (0.561nmol ) of hexahydropyrrol o[ 1, 2-
25a] pyrazi n-6(2H)-one (WD 2003/ 066635), 52 ng (0.374
MS: mie+ BOGf(IMpot) amd41‘rﬁ (drtDiadat e; the reagents were

UPLEINSOhV£€ 30 %ﬁa qf:oal‘gigm The reacti on m xture was
A-,
bedy

1H NMR'(B80 - é 0T SANG 4 4‘5*?\7 (15076‘%13 (m, 1 H) 4.91
-5%«%%5@%4&0 493 a(aft B2 S urd 1. GrH) 2.70 -
2.903?E2dd)1141’5d-g‘e8@$m idcH) 107t 1.28 (w.thHY gr adl ent from

cycl ohexane/ ethyl acetate 9:1, to ethyl acetate 100%

Desﬂ%@ﬁ fﬂ"ld' ggy @%—g@%%g%ﬁ){%ﬁﬁr‘qgﬂf% pyr&dhé-a-

carboyy tei§851 CT/ EP2006/ 008845 NVR (DMSO-d6): 6 (ppm)
8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H): 7.05-6.87

(m 3H); 6.52 (s, 1H); 4.67-4. (m 1H); 4.32-4.19
(m 1H); 4.14-4.10 (d, 1H); -3.64 (m 1H); 3.02-
2.84 (m 2H); 2.61 (t, 1H): 2. Nag- D. 44 (dd, 211);
2.41-2.33 (s, 3H); 2.30~2¢ NH); 2.13 (s, 3H);
1.79-1.65 (m 1H); 1.53 (s, BH{ 1.38 (s, 3H 5
Exanmpl e 4

2-[3,5-Bis(trifluoronethyl)phenyl]-N, 2-di net hyl - N-{4-(
The Qelrmbmolf ulmnyi]{IziB)-Z{[ﬁE(Sheﬁylmethyl)oxy]carbonyl}ammo)methyl] -1-
pyrr éﬂegﬁ’détéo(mhb 3-01 gys azlrﬂm%mhl)amn (. 20 infli Vs
degqﬂsg @?f (?oea ?@Actl‘@f"ﬁsm%‘&re% s stirred
undegiasilz ainpe ﬁé@rh% énw? Oﬁtqlxsstea%fﬂéer@d(cif ARd M2 yakime of
the fijttated-golution wad Féd@edlinmetdupl Phesmhiticindeas warmed-up to 50°C
and R AR/ SIPrRRI7 41 thisSteniise réﬂué&&ﬂﬁ@tlé afll dt3eSn-temperature for 12 hrs.

The gﬁgg \gég (?558 ﬁé@t&d@r@g g ﬂeo d (617 mg) as a
mixt gl Eﬁ%ﬁ@re semeisgee L WRSGisgdin the next step
W|thcm‘t/|$ﬂ)‘th€th[@umft§mohon m xture

MS: m/z= 213 (M+1)

1H NMR (400 MHz, DMSO-ds) 6 ppm 7.93 - 8.12 (m, 1 H) 4.03 - 4.27 (m, 3 H) 3.15
-3.30(m,1H)2.91-3.07(m,1H)2.77-293(m,1H)237-2.47 (m, 1 H)2.03 -
2.15(m, 1H)1.63-1.94 (m, 3H)1.26-1.50 (m, 1 H) 1.04 - 1.28 (m, 3 H)

The ratio between the two diastereoisomers was determined on the basis of the
integral ratio of diagnostic peaks such as the N-H lactam signals found in 7.93 -
8.12 range.

Description 112: (8aR)-octahydropyrrolo[1,2-a]pyrazin-4-ylmethanol (D112)

HO\/k/N

To a solution of ethyl (8aR)-3-oxooctahydropyrrolo[1,2-a]pyrazine-4-carboxylate
(D111, 207 mg, 0.976 mmol) in THF (0.5 ml) was added 2M LiBH, in THF (1.46 ml)
and the reaction mixture was refluxed for 17 hrs. The reaction mixture was cooled
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15 was heated at 180C for 36-48hrs and then added to a
saturated NRICl solution and back extracted with DCM
wo be7ozssse material was purified on SPE cartriBOBEP2006/008845

(Silica) eluting with a gradient from
cycl ohexane/ ethyl acetate 9:1, to ethyl acetate 100%
and affording 56 ng of the title conpound as pal e

dowrytd t.oy® 3ahi of 1MBKETHE webd ad ét Hnd 2balurixiupyB@Isfluxed for 2

hrs. (ppm) 8.07-8.00 (m 1H); 7.81-7.77(m 1H); 7.73-7.63

Th i6hMnixturd Was'codiel BowH o 0% Sha @ mPof gl-g%v'e added. Then
15%&0?%; %%%@?%m Mot f%ges oo gy for 1
hr. Thhe solvent wassaaposatedda, dryngss and theecgle(was gHyified by SCX

cartridgéand than(by cHromatd %br:'{-(%mcémr-@mzi?M NIH8n Me®B(9M1 to 8:2)
(o Gl i thc?dorbofiind 173 ) asta Rkt HibstcHebiscRiers amm e

MS: p/z3 187 &MIM) 1 i £ | uor omet hyl ) phenyl i - N, 2- di met hyl - N[ 4
1H NMR369 M2 HMSQ-dsbd ppm 4787 (m 1 H) 344 - 3.3 (. 1 H)3.04 -
3.22 oo REXERBAr-ENGT (o], d ) 2:08 2.84Zim-12K ) 1)84y12-03- (oy,r1 B y40 -

PBAPAH I 8 m sealed vial was charged
1.8 I;Inf? 100'9%(11(%8?@1 ﬁg@l es) of 2-[3,5-

bi s(trifluoronet h%/I ) pheny%r%- N-[ 6- chl or o- 4- (2- et hyl phe
Desgriptjors 133+ it dh-dimethylethydi(281Ry| pr opanani de (WO
[({[(pheeeEByTfoxylearbgnyDaktiBojmethylbA -pyrrolidinecarboxylate
(D11ngahydr opyrrol o[ 1, 2- a] pyrazi n-6(21-)-one (W

2003/ 066635), 44.5 ng (0.322 nmmol ) of potassium

carbonate; WD 2007/ 028654PCT/ EP200

reagents were dissolved in 0.8m WBO. The reaction

s and then added

m xture was heat ed 180(IQ|for 36-
to a saturated NH4 ol utN.on“rd” back extracted with
DCM the crude nateryal s\‘gurified on SPE cartridge

(Silica) eluting with a gradPent from

cycl ohexane/ et hyl €iqate 9:1, to ethyl acetate 100%

and affording 45 ng ofjfthe title 5conpound as pale

yellow solid. M5 (ESf+)x 619 [ MH NVR (DMSO-d6): 6

(ppm 8.07-8.00 (m 1H); 7.81-7.77 (m 1H); 7.73-7.63
To a%%g%ﬁ'?dgﬁaﬁ%?( findndsByn - iq’zic-gisr8|-i<ﬁﬁﬁg??g5})§')a'(%5 mip) in 25
mL of divhlosoRthane ps asidst BIFSEA 2. TBuPL. 32 Gompmialy @nd aC Benzyl
Chlotxfédnated2.40dohL, 9H) mraok 2T ke B{ationTroBt)re \Ras dra2mz@cup to r.t. and
then #tWas g’t-ir?éqt?c%r%f@g%%%teén drature66 (m 1H); 1.57-1.48
Brine\Whs Adied to THé reaction hixtiike, the a fayBr was. extracted with
dichféf;%;] éfgpp e e e bR, B G i
drynassa[lier crzde veasypyrfisd by ebramaisigeaghy) (silicayeartridgg, | - N, 2-
cyclotieRah&FtOPRIRN RS gre(thé itliElnipdre mmgwﬂsm?.
S G e Ty anem
UPLGITS: 2 d3f éﬁ@%ﬁﬁé«@ﬁ@@aﬁm& o P
TH NMR 4400 47, L +#g) $ OPIBE. 98l AIIM. KA \aF 0541/ (M, 2 H) 3.58
- 3.820ms atH) &06I-3.32 (3, 3] HpR 17874 .04 1, -1dHPA15R- ( BBO)m, 414)3.20 -
1_49\;@ Qq.|d)322mm1) of potassium carbonate; the reagents

re dissolved in 0.8 ml of DVBO . The reaction

m xture was heated at 180C for 36-48hrs and then added
Desqriptior 11 4; E!‘GBYNPQ@E!Y'J@%?WVM@'BXERGM'?%PQH‘%P&W 14)

DCM the crude material was purif#edyon SPE cartridge
(Silica) eluting with a gradient p

cycl ohexane/ et hyl aég&i%%? 0 cycl ohexane/ et hyl
acetate 1:1 and affondi ng 25380ng of the title conpound
as pale yellow solid. M (E§+): 655 [ M+H]
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NMVR (DVSO-d6): 6 (ppm) 8.08-8.00 (m 1H), 7.82-7.76
(m 1H); 7.71-7.64 (m 2H); 7.37- 7.22 (m 4H);

we 20208657 (m 1H); 4.80-4.60 (m 1H); 4. 36- 4. 18CT/EP2006/008845
1H); 3.58- 3.46 (m 1H); 3.39-3.27 (m 1H); 3.25-3.16
(m 1H); 3.17-3.08 (t, 1H); 3.05-2.91 (t, 1H);
2.90-2.78 (t, 1H); 302.54-2.44 (m 3H); 2.44-2.31 (m
2H); 2.20-2.12(m 3H); 2.31-2.01 (m 1H); 1.58-1.50

To asBlutidi)of 1114imétile th 22-Exanpl e 7
[({[(Pﬁéﬁgﬁg% § ﬁ gaé )PTI%WP’ IMolidinetatddiQifte 40788, 2.23
e

0. 6.6L Fumah i foromathaneLaeled 19 Gayere agdedfmh of
TFA}The resstionlroixturepwampaliewad bowamndep {Er). angdhen it was stirred at
this taﬁfb_élé)@l%w friafe Ot ﬁmﬁs&@ oliRg wad isBlatedas iWcblvadess oil

L6 . 188 mmol es) of 143, 5-
after@u %rd)k yF)@henyl kN46- chl or o- 4- (4-fl uoro 2-me
ri di nylicycl opropanecar boxam de %
-dp) & p@ABY-04 - 7.47 (M, 6 H) 4.82 - 5. 16(m H) 3.11

- 3 4%&@1 3;1-31)12 OFywr3. OQEgﬂ, 124?2{%?32 I9I7€(m {QHXZ[@ g 2. 827(|?n rmd”el))1 40 -
1.83 )a?q W}g:}l_fr r1 e reagents were dissolved In
8 BI\/B e

react| on m xture was heated at 150C
overni ght and then added to a saturated NHACI sol ution
DescriptionddScdiethyt §@S)i2-h di chl or omet hane:; the crude

[({[(prersiimeithylexylcarbonayi}amif8imethyl}-1doyrroBdinydpropanedioate

(D11S} uting wwth a gradient from cycl ohexane/ ethyl acetate
+1, to ethyl acetate 100% affording 72 ng of the
10t itle conpound as pale yellow solid I\/IS (ES/+): 621

[ MFH NVR (DVSO-d5): 6 (ppm) 7.93-7.48 1H);
7.86-7.82 (s, 1H); 7.6 .62 s, .2 06701(d
1H): 6.89-6.77 (m 2H{ 6.5786. 52 TH): 4.38-4.34
(d, 1H); 4.21-4.17(d, 18); 3.1 2.87 (m 2H);
2.88-2.84 (s SFD\/@W 1H); 2.26-2.06 (m
2H); 2.17-2.10 (s, 3 152. 06-1.94(s, 1H); 1,90-1.61
(m 3H); 1. 46 1.10(m °6H)O Exanpl e 8
1-(3,5-Bis(trifluoronethyl)phenyli-N(4-(4-fluoro-2-ne

To aWﬂXﬁf?@%‘F ilﬁan@h{étggﬁ -2-pyrrolidin methyl]carbamate (D114 1.36¢g
o

oo gkl Hissh ke it HE“M'SWOC
was e@rﬁ%grﬂp\wag tplbremamalonaty (.3 6mi1B & ymal) gy 2-3 mins

time.nrherethe refctidi® nlixture was allowed to warm-up to room temperature and it
was Qr@éd fd,-f4 H,%r onet hyl) pheny1F|\|46- chl oro-4-(4-fluoro-2-ne

The <§’3 Eﬁ/erﬁ dﬂe ¥8Ilil'9é) WRRANFSRY AKX AW &P ktPLoted with
d'Ch'Q@é‘&ng'Q B? PPB%QB'['%d 9 phgpeR wers diegandpevapprated to
dryneﬁeoITjweoctrupetvmpumﬁexhb}ochmmatogmme(@gm@rmtg@

cyclo@h’e&éﬁéﬂt@mdgﬁsﬁom 3o diSte fithe compoundras sblouelev8sil (1.40
ﬁg ty\ed at 150C overni ght and then added to a saturated
1H N gi}

ck e crud
o8 fAife STt LB BBRT &8 cLAP (T g%”‘ia L1t P H) .87
- 5.0&(mx 2rig) 4\,149h4d5Qg(‘f’ﬂdi EHt3.98 orh- 23 oA dlah 8B ethih (e Stht 2.62 -
2.91 Im]2 H)o1.4B8hyl.92¢et, dtid) 100% RB0 (af,feoHi ng 70 ng of the

title 30conmpound as pale yellow solid. M5 (ES/+): 621
Deséri\gtll_gn 116: ethyl (8aS)-3-oxooctahydropyrrolo[1,2-a]pyrazine-4-
carboxylate (D116)
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WD 20071028654PCT/ EP2006/ 008845 NVR (DVBO- d6): 6 (ppm

7.93-7.89 (s, 11-1): 7.86-7.82 (s, 1H): 7.67-7.62 (s,
WQRROTOBESS-7. 01 (d, 11-1); 6.89-6.77 (m 2H); PCT/EP2006/008845

6.57-6.52(m 1H); 4.38-4.34 (d, 1H); 4.21-4.17 (d,

1H); 3.10- 2.87 (m 2H); 2.88-2.84 (s, 3H);

2.62-2.50(m 1H): 2.26-2.06 (m 2H): 2.17-2.10(5, 3H):

2.06-1.94 (s, 1H)'190161( 3H); 1.46-1.10 (m
6H) 5 Exanple 9
143, 5-Bi s(trifl uoromnethyl )Oo e yIJNN-{4 (4-fluoro-2-net

hyl phenyl) - 6-[ ( 8aS) - 6-
oxohexahydropyrrol o[ 1, 2- a] py azgn-2(1H) -y1] - 3- pyri di ny
1) - Nret hyI cycl opropanecar boxam de (E9) 10 The t|t| e
ound was prepared starti n%nfr om 50 ng (O
The $ﬁ‘[ﬁnip @y pf glptrmg(zé)) 2-[({[(phenylme yI)oxy]carbonyl}amlno)methyl] -1-
pyrrolid m@t}prddamﬂumie i pheapl §,-N6T Bambl)dn &tOH e ROanb)-weas
dega &y1pBOWdIC &7%6'7@@ hFYS wag(ya@@a%a{obméa@a@ﬁon mixture

was tg ch ﬁ %”ill-fz&t ?Izaé ﬁﬂs athgt Yv%ﬂltered off and the
V0|UTQ@@§I"U=‘6@|€@ d solgti Q”Ngas(@ 1’8@%["?0@9 g geldien yyas warmed-up
to SO&GratmhlamS stineed atatgentesnperaturdifes o hve driens@véntiwa$ evaporated

tod to g tHeEd LOMPBUNE Hsea BRoVASRIAY 788 §P4s a mixture of
; r
s g?;% L0 50 iy AN A R o
)SPE cartridge (Silica) eluting with a
1H NMI%MQ@]MHZ daMS@-oehe pame7 Shy8.1adet. dt B) 4.0 - 443¢myd H) 3.15

- 3.3@¢0t atHe) 2.90%307 (af, Do Y2136 2B56UnRf1 HNR.0 i 2128(ng OPYUNGS -

|| i + 35 MrH] NVR
218 ?ﬁw@@)%?g L3 12“5%‘*%”559?%‘“ ﬁw? > 5007 on(mm
H: 7.74-7.69 (m . 7.20- 7.10 1H) ;

Descrlpm:rsmz( fﬁaS)H;ctaby popyerelglt,2 ﬂpyraclr&f wnvethanol (P117)

4.55-4.47 (d, 1H); 4.44-4.37(d, 1H): 3.88-3.78(d, 1H);

3.60-3.50 (d, 11-1); 2.84-2 (m 4H); 2.59-2.38(m

2H); 2.32-2.18 (m 2H); 2.%5-209(m 3H); 2.17-2.06

(m 1H); 1.64-1.53(m 1H):; IN3231.19 25(m 2H);

1.15-1.02 (m 1H); 0.964H0.7 N H). Exanple 10

113,5-Bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-net

hyl pheny1) (8aR) - 6-
Toa §sablﬁ@;aaq{;em>dgﬂéaSbchmogt%ny&y@MMow( 31qiryrazing-4rgarkaxylate
(D116} 408 n&f) &S nyrhol)dh diptFo(oan Soal)wesaadded RELDBH. inIWIF {1.41 mi,
2.83 )4%8@%698865&8@{ FBAQREWE§8hxeSvarnidHE. TREPOABISNMfkture

was G ?Pgﬁm% et Pyt 0 AP e & addiq'atd the mistyrs was

refluxad for gi¥dy 1) - 3- pyri di nyl I cycl opr opanecar boxani de
The r(ebzplon Bﬁthge pWasxledrdbvndd (°€add 8 ml of MeOH were added. Then

3 ml BEXEHY HORYVECA@ddd andltiey F@ddt%n%&tﬂre%@s tédxed for ca. 2 hrs.

The <Vt 9888 BvapdPated Tl drthedtoa WL ASHti SCX to
give %4 Q?eq %Vﬁ a5 iAORp ﬁ@mwﬁ? gaam'gstﬁ&r,i{fm

dlast@l\e@rsmrgqms and t hen added to a satur at ed NH4CLl sol ution
MS: mngE DBZKMexty acted with the crude material was

R e e e

&e yell ow sol i d. 1OI\/IS(ES/+) 635 [ MtH]
(DI\/ISOdG) 6 (ppm 8.03-7.99 (m 1H); 799795(m

Deschiption’ 118: 1,168inkéth | 8- @ 1S -11@1 xyethyl) 35 etiiyloxy)-
S o AR OV 2

H; 2.84-2.66 (m 4H) 259238(m 2H) ;
2 32- 2 18(m 2H); 2.15-2. Ojogm 3H); 2.17- 2 06 (m
1H); 1.64-1.53(m 1H); 1.19 15(m 2H); 1.15-1.02
(m 1H); 0.96-0.78 (1, H) Exanple 11
213,5-Bis(trifluoronethyl)phenyli-N{4-(4-fluoro-2-net
hyl pheny1) - 6-[ ( 8aS) - 3-
oxohexahydr opyrrol o[ 1, 2-al pyrazi n- 2(1H) - y1] - 3- pyri di ny
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The title conpound was prepared starting from 100 ny
(0.187 mmol es) of 243, 5-

wh2@(ned6k4 uor onet hyl ) phenyl | - NA6- chl or 0- 4- ( 4- f PAUDEP20B6/008845
et hyl pheny1) - 3- pyri di nyl kN, 2- di net hyl pr opanam de (WO
2005/ 002577), 79 nmg (0.563 nmol) of (8aS)-
25hexahydropyrrol o[ 1, 2-g] pyrazi n-3(4H)-one (D12), 72ny
of copper iodide (0. 37 I) 4l (0.375 nmol) of
N, N- di et hyl net hanedi {v)& ng (0.375 mmol) of
cesi um car bonate; the r t sSYwer@Mali ssol ved in 4 ni
of di oxane and heated SQC féar _4h and then at 120 C
overni ght. The crude té?lal mé@*purlfled on SPE
cartridge (Silica) ng with a gradient from
cycl ohexane/ et hyl acetate 9:1, to ethyl acetate 100%
and affording 54 30ng of the title conpound as pale

To aX%Blt®H Bbe tm gr?fhb]me@;%?b&\ﬂ' EYES-HBmA) in
diz:lé (S—P,gpazg% 3162@ worp, 3adedlinggt N g’;t%@ %ﬁgs@bs 06 mmol)
and QIRPA 41.82 rﬁ{ 1j|.@ mmok)and gbe(jg mq)wagsggeg 03¢ mins. To a

suspéh&uonbf&?sermé&e(tlnyl eater, hyrdehidridd (1. M1 d,H)1.02 n2teD.if4
dichlofBmé&Hane?: QQ)“ i )8Fad BudédDIPEASE- 92 Afi Hmzlrhlknol) and the

resulgﬁé Eﬁg\#g %g}lrré\g)f %C}?rﬁa% %ljl élgtg Strqénsenne
free base was;agded; tort USF@%@!Q\'}/F‘PHH%?Q q itnas teat $tirieg der16Bs

Waterlvpdeagded & fheBaeRdctidn mixture and the aqueous layer was extracted with
duchlg?&ﬁ&héhéqw Aid RO EdmBirtlddyigamidpRdsed wiksldRedYNaSBOY) and
evap{%gatbld '4:0‘31 %ﬁﬁ&éﬂlg%o‘ﬂ%}nd @f‘g)ib\)a%hﬁeg)‘%ﬂﬁﬁ& xt step
withopit urghe pur%ca?lon g
UPLGINSt mi/2+ 381 dvetNa) $AAEMAGINSS OWiBuY-249 MiBQEH) @ 0.59
min t hyl phenyl) - 3-pyridi nyli-N, 2- di nethyl propanam de (WD

2005/ 002577), 79ngy (0.563 mmol) of (8aR)-

a 3,4 one_(.D1 72 ny
DescifBat B hoP el raroRHiR Moy 5BYhutinld 1o
cl1.Ajthiazine6:9 diene@id)ani ne, 112.4 my (0. 375mol) of
cesi um car bonate; 10the reagents were dissolved in 4
m of di oxane and heat ed 80C for 4h and then at 120

C overnight. The crude ter!l al was purified on SPE

cartridge (Silica) eluti Oa gradient from

cycl ohexane/ et hyl acetate to ethyl acetate 100%
and affording 60ng of the’t e conmpound as pal e
yellow solid. M5 (ES/+): 63 MkHr 15NVR (DMSO-d6): 6
(ppm) 8.39-8.23 (br. s, 1H), 8H09-7.97 (s, 1H),
7.87-7.64 (m 3H), 7.21 (d, 1H) 7.17-7.06 (m 2H),

To a‘é io c;fEthé'Bru 1-8i h§}e l@‘%{ 2 1-Bryd &n%%h&l 0.

(met Xy -oxgeé}y }(:ﬁn%dfpﬁ) %hlgg\ p n] 1,}53) ylazte ( 1q% 3.87 g)
in 441ml7gf.q|cglgrqmﬁtr@:»e weresaddequngdeq N, H;t rg. 2476m10§§F(\mTh

reactidd mixd0reewasstieretiZat room temperature for 3 hrs. The solvents were
remogggﬁsg%eﬁgééﬁééd‘ bl‘é%%GF@bhd tnd Fesindd wits{gurifitdf drharse X caridge.
The t I tfl1 ammonla teg to drlyaess and
the residye was %@&yﬁ ariﬁg%%aﬁ@ forzgﬁé tlft e o

The mmpou moi xtaeie vmse@mmtamhﬁqdrwgew end 25® degir¢d pagduct was

ur|f| Cﬁj elididg SNHI{!:).\,( M}e%H The tltlg compoungl% (1(‘|4 6}/ =92%, %ver 2
step sblat ar? % 6 ek Pratiol 5 E)‘é)cjro e
UPL Logég )m/zgy2r1 ff@ﬁ ).3 mln IpDea?< nﬁ?‘?(l@l\/\%@

t= 03(5833% hexahydr opyrrol o[ 1, 2-a] pyr azi n- 4(1H) - one (D4),
164.4 nmg (1.17 mol ), 130ng of potassi um carbonate
(0.94 mmol ); the reagents Ve di ssolved in 1.5 m of
DMSO. The reaction m xture s heated at 150C
over ni ght
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30and then added to a saturated NRIClI solution and
back extracted with DCM the crude material was
w@eno7o2ses4 on SPE cartridge (Silica) eluting w RECI/EP2006/008845
gradi ent cycl ohexane/ ethyl WO
2007/ 028654PCT/ EP2006/ 008845 acetate 9:1, to ethyl
acetate 100% and affording 115 ng of the title
1H NMIR1{400 Mz, PBISOs) b P 8107d- 8.88 ((ES H) 4.6374[82, 1 H) 3.95
- 4180 Gmﬁ)sgs(ﬁpmwﬂﬁis@&nﬁzH;E)8573Q15&(77189(-§269-
278((13},1 ;7748764(brs
2.86 31 a%>€% o

Ther_ﬁlybeztwggnk gé\(la dqﬁ&req&,semegs \ggsgiga?ér 75 gngg %agf of the
integaldratia bf diaginestic pgaks such ids;the sl lactagy ﬁlgnglg found in 8.07 -
8312316@32 50(m 1H); 2.31-2.17 (s, 3H); 2.21-2.15 (m
2.15-2.05 (s, 3H); 1.97-1.88 (m 1H); 1.82-1.71
H),. 171158(m 1H); 155142(s 3H) ;
Des“fr&ti 1297 (s, 3H). 10 Exanple 14
(78)7- (ﬂwdsosyexeﬁhylﬂhem@mqgw?am{%]-c}{ﬂ {Althiazine® S dipnee2,2-
dioxidey(pt20)y 1) - 6- [ ( 8aR) -
oxohexahydr opyrrol of 1 2 a] pyrazin-2(1H)-y1]-3-pyridiny
1) - N, 2- di et hyl propanami de gE14) 15The title conpound
was prepared starting fromg’135 ng (0.253 mmol es) of
213,5- bis(trifluoronethyl)pghenyqg- Nd6-ch
| oro-4-(4-fluoro-2-nethy [)-3-pyridi nyl]-N, 2-
di met hyl pr opanam de (WO 2005/ 002577), 70 nmg (0.5 nmol)
of (8aS)- hexahydropyrraop Y. a] pyrazin-4(1H)-one (EP
300189), 70 ng (0.5 mmol ) of{ potassium carbonate; the
reagents were dissolved in 0.8HmM of DVSO The
reacti on m xture was 20heated at 150C overni ght and

o asg?ﬁ%@%@ %f??ﬁﬁa-%ﬁy&’oﬁ&%%s%”&%ﬁxb%Qv%@gl% PRfif ditniggine-
-dapre (1311911949, b9 meagl) i dichiesomiethane (il )amas added at r.t.
77% oy-CRBE X 2186/ gt 12/7 3 atmbhtandthe, reactiart hy*tue&:enaatwnﬂdoafb room

tempefstupd forrdhig TRE Jelverit Wé@réﬂw&iéﬁ GMW@@ and the

crud Was%”tgﬁ%gtg'gg@ ﬁ’gé hy&é N&E%C 2 to0 8:2)
to givetheditlexzgmpeund, s-;a whit pll {3 %) as1a ppxtuggp!
dnasteremsmnes((gathmﬁomom 4 64 (d 1H) 4.45-4.32(d, 1H);

MS: 6;/27:2239@1(#11) ahU)2713(|\52Na)41 (dd 1H); 3.39-3.31 (m

1H N s): 28 89 (kM H - 85994nl 4 H) 4.59
-4.8 %%M% ?Z?)j(g (1%&% é&g]ﬁ) §%1 Bgm. 4 H) 3.50 -
3.68 1rH)1 H)%Bir&té@ém §Hl)i)2914r132 z(m (ZsH) 3H). 30 Exanple

The Bliobdtwebn Bhe (wo ididsierevisirhygits) whsdetermined on the basis of the

mtegVa{I]raNj ()f"d égﬁ’% ?ng%wﬁ bBRRECH Qc%ﬁglasql%nélgtf@u ﬁ'f 902 -

rrolo cliazepin-3 ridinyl
559 gf%t hyl propanam de (E15)
20071028654PCT/ EP2006/ 008845 A 8 nl seal ed vial was
Desariptigjed2di th 60 ng (0. 112mmol es) of 243, 5-

[(7TR)22,2(diokido®étal thb%mm[z 1131161 ARhRizin 4-yifmethansr ®121)
et hy phenyl) - 3 pyridi nyl ]0

8
3

OH
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di met hyl pr opanam de (WD 2005/ 002577), 47 ny
(0.335mmol ) of (9aS)-octahydro-1 H
wopornmes] 1, 2- 4] 1, 4] di azepi ne (D6), 31ng of poPEEEP20NG/008845
carbonate (0.224 mmol); the reagents were dissolved in
0.5 mM of DVMBO. The reaction mxture was heated at
150C overnight and then added to a saturated NH4C
To asvispenginnaid7 Sxé hydiaxymetbynexahpdmpyrazinelutrs][1,4)thiazine-
6,9- di@ﬁ@lzlzﬁldﬁe&ﬁa @20, Igﬂﬁ) g, SIB3 m&idlr indUGF(($O|mI<)&)ere added under

N> aT Tt KBS i Ehﬁ’ﬂ 8hH %8%{)08“‘ ?HE ﬁﬂﬁ&@%a??ﬁ?& for 16

to et ace at e Yo and g 32ng o
hrs. it e 10corrpound as pale yell ow soI id. M5 (ES/+): 637 )
6 N H@-20 mirvaprtdedds thereaction mixiyre, goggd 10 §3C gndghe resulting
mixture)wag refRixéd Tor 2 s sThéitghe reéatlod ntitturéwas, evaforatedlie
drynéés aﬁ(’]ﬂhe Zn@% \Zag%u(‘lhéd b%s%ég)to @ﬁr&g%ﬂ?poﬁnd B)a white
foamy(753 ) . 536303 (br. s, 1H).
MS: mlef)ZZMBﬂ*(%rands?ﬁ&*‘N@)zz (s, 3H), 152.12(s, 3H),
1H NMR {300 MHEbDMSO-BHp pphm 48405 4§H)(m 1 B3313324348 (:m1)1 H) 2.95
-3.2¢% (3{3 4(%217*2) -2. @5% B #l?2(53 2'7')2 be20l62.41 (m, 2 H) 1.98 -

218%Wy| plﬁze S%t,[sbtéémoqom: hyl)pheny N- 4- (4-fluoro-2-ne

20o0xohexahydr opyrazi no[ 2, 1-c] (1, 41oxazin-8(1H)-y1)-3-p
Desgription1Z2-29®128i et hyl pr opanami de (E16) A 8 ni
(7R, g@alcﬁcgas)aj (fpeis1charged with 150 ng (0.281 nmol) of

|m hyl)(dime methyl)octahydro ra
i g Mjﬁ e DAl oh T Lo AP LSRR DS o
9aR) owlmt)ylg yh)(a_d)m@;hybsugﬁow;tw’ﬁﬁctahydropyrazmo[2 1-

c][1,8pkidrinde Qpdicxide] (Debctidtiont 23-aDiastéfdisbrmere)( 07) , 60
pL (0.563 mmol ) of N, N - di nethyl ethyl enedi am ne, 110
ng (0.578 mmol) of copRser d odi de, 183 ng (0.562 nmol)
of cesium carbonate; thegteagents were dissolved in
4.5 m of dioxane. The (reagtion m xture is stirred
overni ght at 150C. The was purified by
chromat ography (silica, $0cylcl ohexane/ Et 0Ac 90/ 10 -
30/70) affording the titl ound as a white solid:
73 nmg, 0.111 mmol, 40% yi el d. 0.55 (EtO0Ac) WO
20071028654PCT/ EP2006/ 00884 ‘?\/E\(ES/ +): 653 [ MtH NMR
( DVbO- d6) 6 (ppm 8.34-8.26 (s, 1H); 806799 (s

To 3ol o2 Goutflonb et Loy 4

ylmethang! (Dﬂ 293753 r8a, 342 mmopH. dighigemétrang 30 rnlmwere added at
r.t. E&Noét.G rdl6 18 &8, miriol Land 3'D43]VISCB11 by, 1013 ]J)moB THe Beadion
mixtdréd;vaslbbiﬁre&f&216 Ars 96r(dd, 1H); 2.86-2.80 (dd, 1H);

sat. gﬁ:@ 5 §as %@8 d;nd SR T oyl >
dichlgroraethagg (((% ag Qrggpic phases werd drle and evaporated
to dryness. The crude was purlfled by chromatography (silica, CH,Cl,:MeOH 1:0 to
97:3) to the title compounds:

D122- Diastereocisomer1 (566 mg, colourless oil):

MS: m/z= 335 (M+1)

1H NMR (500 MHz, DMSO-ds) 8 ppm 3.47 - 3.66 (m, 2 H) 2.99 - 3.27 (m, 3 H) 2.80
-2.95(m,3H)2.67-280(m,3H)2.56-2.66(m,2H)221-2.34(m,1H)0.55-
1.11 (s, 9 H)-0.23 - 0.26 (s, 6 H)

D123- Diastereoisomer2 (382 mg, white solid):

MS: m/z= 335 (M+1)
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243,5-Bi s(trifluoronet hyl)phenylFN44- (4-fl uoro-2- net hy
| phenyl)-6-(9-
wd mxotsszahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n- 8( LM GIEPRo@Y08845
ridinyli-N,2- dinethyl propanam de (E17) ENANTI OVER 1
of E16 O FENANTI OVER
2-[3,5-Bis(trifluoronethyl)phenyl]-N14-(4-fl uoro-2-net
1H N\WR{hed WMhiz,aDMSBO-ds) & ppm 3. 39 348 (m, 1 H)3.31-3.40 (m, 1 H)3.13

(t, 1 BxQexaBwr W)G pp PG 22185 13 f@(%LQ-@Mﬂﬂ))Z 32p2.51 (m,
1 H)b gy ? %1; t1hs¥+ POIRARAT 79 1 P4 'élqollag@@(t)s ¥4$) -0.02 (s, 6

hlral sep nto'rs
H) enantl oners. The enantioner |abeled 1, of unknown but
singl e stereochem stry was isol ated using the

Desdmbﬂ.@mimg Qqaps-bis(mﬂoa&,mgthwwmﬁ] N-[B-{{FR, 94 R\ar 9aS)-7-

SRR i A

diox RsoRYERIRI2 BRS04 fuarerz-

methydphenybr3- Wldﬂnij’ Ardimethyiprepanamide (Bd 2dsDiasfergoisomer

1) 653 [MtH] NMR (DMBO-d6): 6 (ppn) 8.34-8.26 (s, 1H);
8.06-7.99 (s, 1H); 7.81-7.69 (br.s, 2H); 7.72- 7.65
(br.s, 1H); 7.21-61@(d, 1H); 7.15-7.08 (s, 1H);
4.13-4.05 (dd, 1H):g%4.03-3..82 (br.s, 2H); 3.80-3.72
(dd, 1H); 3.54-3. 46 (dd, 1H); 3.40-3.31 (m 1H):
3.14-3.06 (dd, 1 2- 252.95 (dd..1H); 2.86-2.80
(dd, 1H): 2.72-2. 61 2 2362 3(t, 1H);
2.39-2.22 (br. S/é? mN FR'

/St.o = T CF,

To a solution of (7R,9aR or 9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]thiazine 2,2-
dioxide (D122, 120 mg, 0.36 mmol) in 2.2 ml of toluene were added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyi)-3-pyridinyl]-N,2-
dimethylpropanamide [WO 2005/002577] (147 mg, 0.28 mmol), bis-tri—tert-
butylphosphine palladium (29 mg), hexadecyltrimetylammonium chloride (17.8 uL of
a 25% aqueous solution) and sodium hydroxide solution (36 uL of a 50% aqueous
solution). The reaction mixture was degassed by freeze-pump-thaw cycles and then
it was stirred at 90°C for 4 hrs.

EtOAc and sat. NaHCO3; aqg. were added to the reaction mixture and the aqueous
phase was extracted with EtOAc (x3). The combined organic phases were dried
and evaporated to dryness. The crude was purified by chromatography (silica,
cyclohexane:EtOAc 7:3 to 0:1) to give the title compound as a white solid (201 mg).
HPLC/MS: m/z= 831 (M+1) @ t=4.56 min

MS: m/z= 831 (M+1)

1H NMR (500 MHz, DMSO-ds) 8 ppm 8.02 (s, 1 H) 7.86 (s, 1 H) 7.63 - 7.81 (m, 2 H)
6.95-7.21 (m,3H)6.64 (s, 1H)4.29-4.66 (m, 1 H)3.99-4.24 (m, 1 H) 3.78 -
3.95(m,1H)3.59-3.81(m,1H)3.08-3.26(m,3H)2.91-3.16 (m, 3H)2.63 -
2.87 (m,1H)248(s,3H)2.37-2.60(m,2H)2.08-2.33(m, 1H)2.09 (s, 3H)
1.37 (s, 6 H) 0.77 (s, 9 H) 0.01 (s, 6 H)
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2.19-2.04 (br.s, 3H); 1.61-1.44 (br.s, 3H); 1.45-1.30
(br.s,3H) . Exanple 18 WO
WQ2D7X68654PCT/ EP2006/ 008845 PCT/EP2006/008845

2-[3,5-Bis(trifluoronethyl)phenyl]-N-(4-(4-fluoro-2-ne

t hyl phenyl)-6- (9- oxo hexahydropyrazi no [2,1-c] [1

, 4] oxazi n-8(1H) -y1) - 3-pyridinyli-N, 2-

Desqtlptmmyﬂﬁr opananmi de (E18) ENANTI OMER 2 of E16 ro

hﬂNEPo&ae!iﬁyaphehyq -RPBI(NR\9aSeer 9aR)-AL(¢f{11si ng

D R

d-meibylmep@narrudem)ﬂ Dzas regisomer2) : 7. 15-7. 08(s

4. 405(d@ ©H): 4.03-3..82 (br.s, 2H):
380 3.72(dd 1 .54-3.46 (dd, 1H): 3.40-3.31 (m
1H); 3.14306( 11) 3.02- 2.95 (dd, 1H):
2.86-2.80 (dd, 1H) N2¥2-2.61 (m 2HEF, 2. 36- 2. 28(t,
1H); 2.39-2.22 H)'N2 19-2.04l(br.s, 3H):
1.61-1. 44 (br. 1.3%5- .300(er). 15 Exanpl e
19 =

2-[3,5- Bls(trlfluoronethyl»phqnyr-hHl (4 Pluoro 2-meth
yl pheny1l) - 6-

(hexahydr opyrazi no[ 2, 1-c
di ny11- N, 2- di et hyl pr opana
vial was charged with 124 mg (0.233 mol ) of 243, 5-

bi s(trifluoronethyl)phenyl)-N46-chl oro-4-(4-fluoro-2-m

Toagt@ 'PB@EQ%QQE‘%%Y%% %yéqu 2- di net hyl propanam de (WO
dImeﬁw!%thyldﬁddpgt%fwi)nsm@(yimeﬂ]x{l)pctatwﬂmy:azmeﬁ ATig4ihiazipe 2,2-
dioxidie (D923 .0120mwy, 0.36 mrmbR#s 212t of tudneriewerd added P, 5-

bls(tr\’fﬁl'b r%gﬁiP} %?ﬁégy -eRlor& gﬁgﬁg oTilﬁmé%WlBﬁeﬁ{/l?@Wndm] -N,2-
dimeffyiroratanids: B2 LRI a0 ZB i), kis-titet

butylp iRl Paladiufth(4%mgo) hwa@@cuﬁn etylamamanium. chipridey(1B uL of a
25% aguodas stiatiohpamd sodRem hiytrdxide soINNEh ((BE/BO@‘E‘Q 50% aqueous

solutbﬂ?ﬁh@r@a’%ﬂ%n%lxﬁﬁ e wal de @s"e i §3 pll'Fﬂp~thaw cycles and it
was ?td edl%—ﬁ 5@‘&?‘5 536% 7?’1 fért %6tlp %béﬁn I'gospb e p&l?aduum (29
mg) v,gaQQdQeQ@@@l thgmacﬂpqmlxtgrq) a§dst|rrfq)at 8p° fog 0@3 rpere hour and
was I2fl)in freez6r Ovamdight, 1H); 3.18-3.09 (t, 1H); 2.92-2.80
EtOActandLEBt. N&HEZO; a0wd 40888 &5 4-fd Jdfidn i@ 88t the aqueous
phase was extracted with EtOAc (x3). The combined organic phases were dried
and evaporated to dryness. The crude was purified by chromatography (silica,
cyclohexane:EtOAc 7:3 to 0:1) to give the title compound as a white solid (127.4
mg, y=55%).

MS: m/z= 831 (M+1)

1H NMR (500 MHz, DMSO-ds) 8 ppm 8.01 (s, 1 H) 7.86 (s, 1 H) 7.60 - 7.82 (m, 2 H)
7.16(d,1H)6.98-7.14 (m,2H)6.67 (s, 1H)4.36-454 (m, 1H)3.91-412(m, 1
H)3.80-3.94 (m,1H)3.58-3.73 (m, 1H)3.08-3.47 (m,5H)2.87-3.00(m, 1 H)
272-282(m,1H)242-267(m,6H)213-225(m,5H) 1.26 —1.54 (m, 4 H)
0.78 (s, 9 H) 0.00 (s, 6 H)

Description 126:
(7S,9a8)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-8-
(phenylmethyl)octahydropyrazino[2,1-c][1,4]oxazine (D126)
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2.74(d, 1H); 2.70-2.62 (d, 1H); 2.44-2.34(t, 1H);
2.21-2.15(s, 3H); 2.28-2.06 (m 3H); 2.14-2.07 (s,
W@R07/028656- 1. 41 (s, 3H); 1.40-1.28 (s, 3H). EXRCHER20BE008845
5243, 5-Bi s(trifluoronethyl)phenyli-N44-(4-fl uoro-2-net
hyl pheny1) - 6-
(hexahydr opyr azi no[ 2, 1-§] [1, 4] oxazin-8(1H)-y1l)-3-pyrid
inyl]-N,2-di methyl pro i de (E20) ENANTI OMVER 1 of
E19 gab=1.8, c=1.0, MiCH lH 10 NTI OVER 1 Exanple 19
(15 ng) was submtted fOr Qhir eparation to isolate
its enantioners. The enaqt) bel ed 1, of unknown
but single stereocheni stry was isolated using the

following conditions (5 nixg 97 2%€.e.) 15Preparative
condi tions: Amount suppli eé’@ hg Chiral Columm CH
e' phase

| RALCEL OD, (25 x 2) cm Mobil
n- Hexane/ 2- propanol 94/6 %v/v Flowrate 18 ml/mn
Detection UV at 225 nm

To a solution of (75,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine (D 22,
200 mg, 0.7 mmol) in dichloroethane (3 ml) were added under Ny, at r.t., PhCHO
(0.142 ml, 1.4 mmol) and AcOH (79 ul, 1.4 mmol) and the reaction mixture was
stirred for 30 mins. Sodium triacetoxyborohydride (295 mg, 1.4 mmol) was added
and the reaction mixture was stirred for 3.5 hrs.

NaHCOj; aq. was added to the reaction mixture and the two phases were
separated. The aqueous phase was extracted with dichloromethane (3X) and the
combined organic phases were dried and evaporated to dryness. The crude was
purified by SCX and by chromatography (silica, CH2Cl>: 2M NH3 in MeOH 1:0 to
95:5) to give 276 mg of the title compound as a colourless oil (276 mg,
y=quantitative)

UPLC/MS: m/z= 377 (M+1) @ t=0.69 min

1H NMR (500 MHz, DMSO-dg) 8 ppm 7.27 - 7.32 (m, 4 H) 7.18 - 7.24 (m, 1 H) 3.94
(t,1H)3.83(d,1H)3.78-3.89(m,1H)3.68-3.75(m, 1H)3.65(d, 1 H)3.42 -
3.54 (m,2H)3.02 (t, 1H)2.74 (dd, 2 H) 2.45 - 2.50 (m, 1 H) 2.18 - 2.32 (m, 3 H)
2.08-2.18 (m, 2 H)0.84 (s, 9 H)0.02 (s, 3H) 0.00 (s, 3 H)

Description 127:
[(7S,9a8S)-8-(phenylmethyl)octahydropyrazino[2,1-c][1,4]oxazin-7-yl]jmethanol
(D127)

0

%Q

~

OH

To a solution of (7S,9aS)-7-({[(1,1-dimethylethyl)(dimethyl)silylloxy}methyl)-8-
(phenylmethyl)octahydropyrazino([2,1-c][1,4]oxazine (D126, 276 mg, 0.73 mmol) in
MeOH (24 ml), cooled to 0°C, was added dropwise 12 N HCI (1.4 mL). The reaction
mixture was stirred for 2 hrs at r.t., then it was put in the freezer for 12 hrs. The
reaction mixture was warmed-up to r.t., further HCI was added (0.7 ml) and the
reaction mixture was stirred for 2 more hrs. The mixture was filtered on a SCX
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Run Time 17 mn M5 (ES/+): 639 [ MFH NVR ( DMSO- d6) :
5 (ppm 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H);
W@ 200908668 (m 2H); 7.73-7.65 20(br.s, 1H); PCT/EP2006/008845
7.18-7.12(d, 1H); 7.13-7.06 (br.s,1H); 6.73-6.64 (s,
1H); 4.29-4.18 (d, 1H); 4.13- 4.03 (d, 1H); 3.78-3.68
(t, 2H); 3.56-3.48 (t, 1H); 3.18-3.09 (t, 1H);
cartr@gezlvestﬂog @ith megharl apd then vithd? M rrpthapolio amreanigd The
fractibh ‘el Red4rith dthnidnia Mﬁre coradingd nd(evapdriited2oaftydedito give

the tf18lcomiBayt 48 azqtdur %O:‘mggyl?#)(s 3H);
UPLGAMS5mie= 2 M@ Ph| enyl | - N44- (4-f | uoro- 2- met h

1H NMRBKEA9 M5 DMSO-ds) 5 ppm 7.26 - 7.33 (m, 4 H) 7.19 - 7.24 (m, 1 H) 4.42
(br. & hexpla/elt eoyT Bi3Dd 23183 {rh L2 #)B6Q i 3-8 Irh) 214))3.33p\3.62 (m, 2

) 3 DO 2 PSR R 1) b bbbk T £ 18 2281, 3 F)

208EI%A f r-'i')z The title conpound was isolated using the
same conditions as E20, obtaining 5 ng, 99.8%e.e. 5M5
Desc(rﬁﬁﬁdl) 12839 [ MtH . NVR (DVMBO-d6): 6 (ppm) 8.05-7.98

(75,458 ﬂ@uo?ogétﬂylﬁg }_ﬁrﬁenjym)etﬂ)ilgg tzh%r&ﬁyra@'ke 2 1-

77181 7.13-
01[1%159)( 8% 6. 64 (s, 1H). 429418(d 1H) ; " 13

403(d 1H); 378368(t 2H); 3.56-3.48 (t, 1H);
3.18-3.09 (t, 1H); 2. ( H; 2.82- 2.74 (d,
1H); 2.70-2.62(d, 1H); 2.34 (t, 1H; 2.21-2.15
(s, 3H): 2.28-2.06(m k;’i’z 07 (s, 3H);
1.55-1.41 (s, 3H); 1.40 H). Exanpl e 22
2-[3,5-Bis(trifluoronethyl)phenyli-N[6-(1, 1-di oxi dohe
xahydr o- 5H-i sot hi azol of 2, 3
a] pyrazin-5-y1)-4-(4- fluoro 2- met hyl pheny1) - 3- pyri di ny
1FN, 2- di et hyl propanam de 15 (E22) ENANTI OMER 1 of El
To a Bokpianadfi[(7S,0a8)8t(pbeaylmethyl)octahydropyrazino[2,1-c][1,4]oxazin-7-
yllmethanol (D127, 125 mg, 0.477 mmol) in dichloromethane (5 ml), cooled to -
78°C, was added DAST (0.187 ml, 1.431 mmol) dropwise and the reaction mixture
was stirred for 16 hrs allowing the temperature to increase to r.t..
Water was added to the reaction mixture and the two phases were separated. The
aqueous phase was extracted with dichloromethane (3X) and the combined organic
phases were dried and evaporated to dryness. The crude was purified by
chromatography (silica, CH2Cl>:MeOH 1:0 to 96:4) to give the title compound (106
mg).
MS: m/z= 265 (M+1)
UPLC/MS: m/z= 265 (M+1) @ t=0.47 min
1H NMR (500 MHz, DMSO-dg) 6 ppm 7.26 - 7.34 (m, 4 H) 7.19 - 7.26 (m, 1 H) 4.82
-4.99 (m,1H)4.59-4.76 (m, 1H)3.85(d, 1 H)3.70 (dd, 1 H) 3.63 (d, 1 H) 3.50
(dd, 1 H)3.43-3.51 (m, 1 H)3.02-3.09 (m, 1 H)3.03 (t, 1 H) 2.68 (d, 1 H) 2.54 (d,
1H)229-236(m,2H)2.24 (t, 1 H)2.08 -2.16 (m, 2 H)

Description 129: (7S,9a8)-7-(fluoromethyl)octahydropyrazino[2,1-
c][1,4]oxazine (D129)

-111 -



10

15

20

25

30

35

Amount supplied 37 ng Chiral Col umCH | RALPAK AD- H,
(25 x 2) cm Mobi |l e phasen- Hexane/ Et hanol + 0. 1%

w0 sopoegeyd am ne 25/ 75 % v/ v Flow rat el5 ml/ m nPCT/EP2006/008845
Detecti onUV at 225 nm 20 Isolated: 4 ng ; purity of
enantiomer 1 resulted to be 100% M5 (ES/+): 673 [ M+H| t
NVR (DI\/ISOdS) 6 (ppm 8.01 (s, 1H); 7.78 (s, 1H);

7.65 (s, 2H) 85 (m 3H); 653(01H)
4.81-4.53(m %%4435409(m 1H); f $P(m 1H) ;

338325(mN 253.09 (m 1H) 6(t 1H);
2.83 (t, 1H); m 10H7™1. 791 m 31-1);
1.46-1.33 (s b WO 20071028654PCT/ EP2 008845
Exanpl e 23 '\

2-[3,5-Bis(trifl uo}-rI onet hyl ) phenyl ] - N16- ( 1, 1-Fd| oxi dohex
ahydr o- 5H i sot hi azol of 2, 3-
a]pyrazin 5-y1)-4-(4-fluoro-2-nethyl phenyl) - 3- pyridi ny

- N, 2- t anam
To a spbiSengh (/8- ST TRa oy N8t (PBEP YRy PR BRICTRRYFgZinol2, 1-
cll zugsamng)(Dd RBNBBINNE, Qmammomnmfit(&@mib wag.added Pd-black (12
mg, 0.99pNhARY) &nd te @c?E%n\ﬂ/xtUrEMw stirted Bnoey m—a atmosphere (5

atm. Hor 8% hAHY, a%a aitid&e washing with
meth%ﬂgpt I 8 rEﬁaen vf\jirte}qaz?\/l gmet anop(c ammonlzggﬁnf |ons I\ﬂii with

ammonia were combined and evaporated to dryness. The crude was purified by
chromatography (silica, CH2Cl>:MeOH 1:0 to 8:2) to give the title compound (14.9
mg, y=78%).

1H NMR (400 MHz, DMSO-dg) 56 ppm 4.55-4.65(m, 1 H) 4.42 -4.53 (m, 1 H) 3.65
(dd, 1 H) 3.38-3.53 (m, 2 H)2.99 (1, 1 H) 2.93-3.01 (m, 1 H) 2.58 (dd, 1 H) 2.42 -
245(m,1H)2.37 (dd,1H)2.28-237(m,1H)2.12-2.20 (m, 1 H) 2.02 - 2.11 (m,
1 H)1.92-2.00 (m, 1H)

The whole ROESY cross peak pattern is in accordance with a syn relative
stereochemistry.

Description 130: (7S)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazine-

6,9-dione (D130)
o
O
O)\(N
0

N-Boc-3-morpholinecarboxylic acid (1.038 g, 4.49 mmol) was suspended in
anhydrous dichloromethane (20mL). To it was added EDC (1.3g, 6.78 mmol) and
HOBt (607 mg, 4.49 mmol) and stirred for 30 minutes at R.T., at which time
complete dissolution of the starting material was observed. A solution of L-Ser-
Methylester hydrochloride (1.10 g, 17.07 mmol), and DIPEA (1.23 mL, 7.07 mmol)
in dry dichloromethane (10 mL) was added. The resuiting mixture was stirred
overnight. Diluted with dichloromethane (60mL), washed with sat NaHCO3 solution
(2 x 50mL) and brine (50 mL). Dried (Na>SO4) and solvent removed under reduced
pressure to afford a crude used in the next step.
It was dissolved in 20 mL of dichloromethane and treated with 10 mL of TFA. The
reaction was stopped after 4 h. The mixture was passed through a SCX column.
The basic components were eluted with 1M methanolic ammonia. The solvent was
removed leaving an oily residue, which was re-dissolved in MeOH and heated to
remove the solvent. A precipitate formed, which was collected by filtration as a
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NVR (DVSO-d6): 6 (ppm 8.01 (s, 1H); 7.78 (s, 1H);
7.65 (s, 2H); 7.08-6.85 (m 3H); 6.53 (s, 1H);
wa2@1028658(m 1H); 4.35-4.09 (m 1H); 3. 53- 3. 5BCT/RP2006/008845
1H); 3.38-3.25 (m 1H); 3.16- 3.09 (m 1H); 2.96 (t,
1H); 2.83(t, 1H); 2.70-1.98(m 10H); 1.79-1.47 (m
3H); 1.46-1.33(s, 153H). Exanple 24
white2sdlIRl, SoBiespondinguortbenitieydormpamg, witk-d 70(30 diagtareomenis
excek8Yy! phenyl) - 6-[ (8aS) -

MS( fr éﬁéﬁ%ﬁ E{Aé% 2- 3] pyrgznn 2(1H) yl] 3- pyrldl ny1}-
“&’« SHIRERIT 5 (3 3011 P0o! M3 1gc. 1)
408211315(m 1 H) 4.00 (dd, 1H)384 3.88 (m, 1 H) 3.77 - 383(m 1H)371-
3.80 pirs 1tHj 8lador get(hy 1) Bhemyl {t- NH-3B0 ¢r, a-14) 2 #-7f (kdior BH ZmiRture of

ciasBhRIGRERY RoaBsl ! T2 4 et hy el opanam de (V0

oct ahydr opyrrol o[ 1, 2 a] pyrazine, 62.2 ng (0.450mmol)
of potassium carbonate; the 25 reagents were dissol ved
Desdripfiof 131: ¢7 Rj-bttahydre pyeaziniofi2, 1re]k1 4] exaxin-71-yimelthereo
(D13'?: a mcrowave oven (180 C, 300W for 1 hour and then
e crude is purified by a Mass Directed Preparative
Instrument by Waters (Sys Fraction Lynx TM

performed on a X - 128-
2007/ 028654PCT/ EP2006/ 008 /gj{;erra Prep M5 C18 (30 x
150 mm 10 pm) (nobile phas rom99% [water +0.1%

HCO2H] and 1% [ CH3CN +0 1% H] to 100% [ CH3CN +0. 1%
HCO2H] in 8 mn and 30"; 100 CH3CN +0. 1% HCO2H] f or

mn; fromlOO%[CHSCN +0. 1% to 99<Vé.v(\§ater

(78)- ZdW%qWWVIAWWFweNm& Kpzing-68-dions (9130, 151
mg, (.¥&tremobOwagstisondedind Mo dpoeIEN eO[rm%X-BIﬂBH])n {65 mL) and
heatdd al reﬂ'Dxrfbr2f1|HbWr§3¢ﬁecI€é21 MBfWhlesE@W%@tcbrﬂ the product at

m/z=, 127119 e ﬁ ﬁ é ‘#80 '@}4 wise
f°”°‘%§d %ﬂce%% Iytien %ﬁ >oTEe fﬁzﬁm‘é@ gﬁa%e WE%@O% for
4 hom3TpMﬂ6]veIIDMMTS l(ernmresj ang t'(?)l’.ﬂ@'d@ aded, omaq)SCX cpimn,

wasHed withiMeGHMeféreb81uting thé cortpound. With TVRRH i MeOH1 Bblvent
evapgr’é{égasn%%é @g@luceﬁga%(@sur@‘igﬁ%d e(tglg Zéggfl?%(’)&msoﬁé? 3 Mtourless oil
125 17-2. 07 & }—& 1.56-1. 48 és,

TH NBRR (5Q0MH4nEiM5(%nde)1Fll)an1444i3 : 3:’;")( 68@9,.1 B ERAtpd) 3.40 -
35826, 4 H)3.02 (t, 11)2.66 - 2.74 (m, 1 H) 262, 1 H) 242-2.51 (. 1 H)

2.31 t22£/:|§3’9 EEEH ﬁf%ﬂﬁ'(H&rP'FBtTMQ)(QPQW)H ob-{#084nd, l1uqy o-

hexahydr opyrrol orl,2-a]pyrazin-2(1H)-y1l]-3-pyridinyl}-
N, 2- di net hyl pr opanam' de (E25) F F NcN N,
Description 132: (7R,9aR)-7-({[(1,1-

dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine

(D132) )
o
X

/Sli\

(7R)-octahydropyrazino[2,1-c][1,4]oxazin-7-yImethanol (D131, 93 mg, 0.54 mmol, a
sample recovered from a failed attempt at silylating the preparation of Dnn) was
dissolved in dry dichloromethane (2 mL) and treated with EtzN (0.15 mL, 1.08
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0 The title conpound was prepared starting from 100
mg (0.187 nmmol e) of 2-[3, 5-
WQi70%8684 f | uor onet hyl ) pheny1] - N16- chl or o- 4- ( 4PGT/BRI006/R8845
- met hyl pheny1l) - 3- pyri di nyl kN, 2- di net hyl pr opanam de
(WO 2005/ 002577) , 70nrg (0. 554mml ) of (8aR)

oct ahydr op ol o 1, 2 a yra2| ne, 52.2 got assi um
mmoﬁaﬁbdﬁ'ﬁfél\ﬂéec hmqlbérd@qwumgere@p Qp IMyixkyre was
stirre@. dvenmhight abRE0 lawdstdheckedloyldinemMS whowing nbestadithganaterial,

repla&é&% }8eXpebted @s@wwz@m Mihastng Wr@&@ét%f%@)ﬁulé?ed with

dICh| %;Em(g )Srr'1Lr)6a Rg&dﬂth(ga é_ﬁéo?spéu%) ﬁgme) dried

(Na;§O0z)ard e wyengwagmmovegﬂhe pesidue was purfied by flash

chromaftigréplp (filica, dichl@tdmetbaba 16 dithldgromethiine 4 MeSOH. HB10),

Ieavﬂﬁ@the’e odt.%tgé -22c|84r 6N 4H) 2.42- 2.29 (s, 3H),

MS(W ¥ %‘ +)42 17 o7 (s 3H), 156148(s,|

1H NBER (500 Mz DRSB-de) & ppri 748 (bes. 3 H b7 B° < F1'F82 (dd, 1
H) 3.25[(8¢ 51 BI)X 69 (dd,ubH) 3edHh(dd, ghidh 3142 N8 48- (- F H) S @3 ¢, AdH) 2.86

-2.93m Inhrﬁmsh adl3 $8R).50 - 2.54 (m, 1 H)233 2.46 (m, 2 H) 2.21 (dd, 1 H)

204‘,1'%’2‘1%; 0.8 Ugﬁr)g)]d’% (€46 By @B’Pg@é@éﬂ%’“d' ny1}-

anam dr oc
2007/ 028654PCT/ EP2006/ 008845
Exaniplé¢ 3, 5-Bi s(tri fI uororret hyl ) phenyl1] - N- {4- (4-fl uor o- 2- e

2-[3,9-Bis (iR dohefinl H-N-[6-(1,1-dioxidohexahydro-5H-isothiazolo[2,3-

alpvrﬁwsﬁ@%wpoﬁégiaﬁfgm LR R R

E1) di ssol ved i n DOM and the tenperature was | owered at

0C, 5HCI (1M soln. 4 20) 75p1(0.075mmol) was slowy
added and, aftervva he reactfivep ni xture was
stirred at this te kaN fgr mn. Then, the

sol vent was renoved and, e, 4 bt ai ned was

triturated with pentane._(Qbtaifed &g ng of the desired

conpound as pal e yell ow S d M (ES/+): 623 [ M EH|

10NVR (DMSO-d6): 6 (ppm 10.63 (s, 1H), 8.02 (s, 1H),

7.96 (s, 1H), 7.81-7.65 ( 2H), 7.17 (d, 1H),
A 8 mf sedleq viawasrchargpq wih 900 neg @4187smmph)of 24388- 4. 66 m
bls(trlﬁbﬁronétwgpﬂerﬁlﬁ N48-cRbb-4-14-fl k¢ 3 DRinethYiphenyl)-3-pyridinyl]-N, 2-
dimethy %ngiln t(g\i EH%/BQ%M'%%SQU 5b1Nrofy dr fekdtiRr oA Me
'soth'a %ﬁﬁ 1 igiaxiee, ©19) 52mg (h3HA mpjellafpotassiim gi
carbongtE} the, rﬁag{entewlepd gisspieetbiniOd® ml of DMSO. The reaction mixture was
heated at 180°C for 36-48hrs and then added to a saturated NH,CI solution and back
extracted with dichloromethane; the crude material was purified on SPE cartridge (Silica)
eluting with a gradient from cyclohexane/ethyl acetate 9:1, to cyclohexane/ethyl acetate 1:1
and affording 44 mg (0.065 mmol) of the title compound as pale yellow solid.
MS (ES/+): 673 [M+H]*
NMR (DMSO-dg): 6 (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.08-6.85 (m, 3H); 6.53
(s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.563-3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).

Example 2
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aS)-6-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide
(E2)

-114 -



10

15

20

25

30

(E27) A 8 nml sealed vial was charged with 100 ny
(0.187 nmol ) of 243, 5-

Whe@(n2d684 uor onet hyl ) phenyl kN16- chl or o- 4- ( 4- f | RCGY/BPZDOGIRS845
t hyl phenyl ) -3-pyridinyl]-N, 2- 20di nmet hyl pr opanam de
(WO 2005/ 002577), 78.6 nmg (0.561 mmol ) of (8aS)-
hexahydropyrrol o[ 1, 2- a] pyr azi n- 6( 2H) - one (WO
2003/ 066635), 52 ngy @74 nmol ) of potassium
carbonate; the reagehts\were di §sefved in 0.8ml of
DVSO. The reaction m ktdf ed at 180C for
36-48hrs and then added t'o-8 d NH4Cl sol ution

i cFpde material was

purified on SPE cartridge (lSilica) eluting with a
25gradi ent from cycl ohexane/ et hyl acet ate 9:1, to
ethyl acetate 100% and affordin t he desired

A 8 mi sepled nigl wasCharged with 199 mg (1§ 'NN’IQ') ®5d6) 5 (ppm

b|s(tnﬂu&bn{eﬂ1yl)i>h’ényl]7NT@chl&ro-ﬂ(ﬁ-ﬂuﬂroﬁ’jn'n(emylpi‘nﬁ)\yl) 3-GdbyBN,2-

AL A B o e Mo g TR

potasgiuricarb@®ts; the Fgagentsa@er2. dissoived i) 8 ml q:QMSOQ,Me reaction mixture
was heated dt- 189°C far 3H8hrd abdtheh,adakl to 3 s3@rdtéd NI solMan and back

extraé&? %t&%%%?%?%ﬁgﬁé,?@g/ ?Lﬁ]%l gte IEW% ﬁf\&gd ES cartrldﬁe I,§S|I|ca)
elutlng)WI@ 3 grggg)ﬁt from cyclohexanefet yI aceta e9:1,to ethyl acetate 100% a
affordirexahyrgras phye titel afripding]asynatez yello@(sbhfil- y 1] - 3- pyri di ny1} -
MS (@g/z @3|7thyi j)pr opanam de (E28) FF CI 5To a solution of

T T e
(s, 1@)0@97 m i }H)dw & 4H) 3 77-3.64 (m, 1H); 3.02-
2.84 @acHhhy.6n c(nppr dEI 4IE 2 43- (e@ BH)aZiUne. :Q:D(sZSanﬁ):BQ -228dm, 1H); 2.13 (s,

3H); P?éqsésmmﬁ-ﬁ“%@@é% )01, gg(gnyplf)) were added and the
resul ting mXxture was shaken 12 hours at 150 C
After cooling the dichloronethane was added (2 m) and
Exammled i socyanate pol ymer bound was added (2.0 10mml),
2-[3, BBib(trifluoremettiyl)pheny § INH43(4sfisordbxireth ylp he oyl jr6-(6-
[
oxoh B BT 2T e TN ) RIS el G bpaRemice
(E3) purifications were carrlHed out using nmass directed
HPLC. Preparative ch tographl c condltl ons 15
Colum: X Terra M pm 100 %9 mm Mobi | e phase:
A: NHAHCO3 sol . 10 ' CN

A 8 ml sealed vial was charged with 100 mg (0.187 mmoles) of 2-{3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 78.6 mg (0.561mmol) of hexahydropyrrolo[1,2-
alpyrazin-6(2H)-one (WO 2003/066635), 52 mg (0.374 mmol) of potassium carbonate; the
reagents were dissolved in 0.8ml of DMSO. The reaction mixture was heated at 180°C for
36-48hrs and then added to a saturated NH,CI solution and back extracted with
dichloromethane; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 71mg of
the title compound as pale yellow solid.

MS (ES/+): 637 [M+H]*
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Gadient: 30%(B) for 1 mn, from30% (B) to 95% (B)
in 9 mn, 95% (B) for 3 mMmn Flowrate:20 mM/mn 20 W
woenehzsegt h range: 210- 350 nm Mass range: 100- 990I/BEP2006/008845
I oni zati on: ES+ Anal yti cal chronat ographic conditions
25 Columm: X Terra M5 C18 5 pm Sax 4.6 nmm Mobil e
phase: A NH4HCO3 sol. 10 mM pH 10; B: CH3CN
NMR @RISCedy): & Gipra) @p1 {rH); m&(s fIHYIT. 6D ¢, @H); 1.05-98% ((BBH); 6.52

(s, TH)N4 871450 &@5% )% B2iptg g?ﬁm) Elaw {@le1i)nd. #msraszﬁ‘(&\ WM); 3.02-

2 04 (R ADERRN T 1B Fe ] Ail*%y%é% ?f{%%?’?o 22 @Ry 213 s
3H); taﬂﬁcﬁﬁ]@ﬂ TNVR!-Bexts3h) 8.03 (s, 1H), 7.90 (s,

7.74 (s, 2H), 754(2 2H) 7.49-7.39 (m 352H),
Exan?;gi (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22 (d,

2-[3 s(gﬁbuorgmggn g Wegmlj')ngdi@ﬁhyl-ﬁd({zzngﬁ'-?y e 57 3[(%a$) 6-

oxohexayydropyrrolg[1 rq)]py@zmﬁ(ﬂIﬂ-gl](?"pyrxdmyl}pmanamlde (E4)
20071028654PCT/ EP200 0158845 Exanpl e 29
2-(3,5-Bis(trifluor yI) phe EN-{4-(2-chl oropheny
1) - 61( 8aR) - (N
hexahydropyrrol o[ 1, 2-a] p (,
N, 2- di et hyl pr opanam de ( E29 a sol ution of
213,5-bis(trifluoronethyl @ enyl kN46- chl or o- 4- (2-chl or
ophenyl) - 3- pyridi nyl pN, 2-di net hyl pr opanam de (WO

A 8 mlQ0aEHVRDWES cRargéd mtblmoimg (0. y61DME®Ie(sl ofr2)3,5-

bis( tnﬁe&%ﬁ'ﬁ%\’}ﬂ; BRI -Ehlgr g H_gnmh%{iﬁtﬂﬁe
ame{PyiHpErAEIGR WO ALOHR02 Flegtlyso
hexalpfdrenyriomdl . Zrﬁlpytrmn-ﬁ()?hﬂ)rm (MY@ r2@93/§ﬁ@63ﬁés44a§ awen(0(322mmpol) of
potas8iléh ¢drBondts; By AdtRfedtsDOérgidsolved el 0\8asl cfdX\eSO( Phéreaction mixture
was heated at 180°C for 36-48hrs and then added to a saturated NH,C! solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 56 mg of
the title compound as pale yellow solid.

MS (ES/+): 619 [M+H]"

NMR (DMSO-dg): 6 (ppm) 8.07-8.00 (m, 1H); 7.81-7.77 (m, 1H); 7.73-7.63 (m, 2H), 7.37-
7.21 (m, 4H); 6.61-6.56 (m, 1H); 4.68-4.54 (m, 1H); 4.33-4.19 (m, 1H); 4.18-4.08 (d, 1H),
3.78-3.67 (m, 1H); 3.04-2.85 (m, 2H); 2.69-2.54 (t, 1H); 2.53-2.42 9dd, 1H); 2.42-2.33 (m,
3H); 2.33-2.23 (m, 1H); 2.21-2.10 (m, 3H); 1.78.-1.66 (m, 1H); 1.57-1.48 (m, 3H); 1.42-1.32
(m, 3H).

2 fy1] - 3-pyri di nyl}-

Example 5
2-[3,5-Bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-methylphenyl)-6-(6-
oxohexahydropyrrolo[1 ,2-a]pyrazin-2(1 H)-yl)-3-pyridinyl]propanamide (E5)

K,NN

A 8 ml sealed vial was charged with 100 mg (0.161 mmoles) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 67 mg (0.483 mmol) of hexahydropyrrolo[1,2-
alpyrazin-6(2H)-one (WO 2003/066635), 44.5 mg (0.322 mmol) of potassium carbonate;
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mmol ), and the resulting m xture was shaken at room
tenperature overnight. Then the resin was filtered and
w0 bm7h2des4 at e was concentrat ed under reduced pPEBEPR0G6/008845
Purifications were carried out using nmass directed
HPLC. 15Preparative chromatographi c conditions
Columm: X Terra M5 C18 5 pm 100 x 19 nm Mobi |l e phase:
the religehigAriCERlissolved 100.8M| opBIMSO. Bhe @eBcIiin mixtureddvasl heated at 180°C

for 36398Ark Bhd ftitdn édd@d"le afsra‘ﬁ!'th%Q%l-@ B sbiatidPIad Bick ektBciEdWwith DCM;

the Cr,“gﬁ gia%ri% V\saos(?q'ﬂhgqvﬁg g%ﬁldgﬁggm%&lugﬁg L\}v\ﬁh\'\a'ablr%dlerﬂglgrom
cyclohexsngéating acetste 914 Aloathxl iasatatec HIAYrand giaiginact T madrf thedile
compGOhdlﬁﬁleeR@llbWsNﬁ‘d.ClS 5 pm 50 x 4.6 nm Mobile phase:

gg I 10 MM pH10; B: CH3CN G adi ent :

3 59 i
B AT E TR YL
7.21 rad): 6.60-B8%) (M Hihd $8rhabd)tm, 104 S8t H9(m, 1H); 4.18-4.08 (d, 1H);
3.78-B@nmi(Fat HPrB. 652 88 kR i2Rg . 852354 16f); 2.58-20259dde dH); 2.42-2.33 (m,

3H) EQW& 713@'25/?1 %ﬁd@)sﬁ?%%gjﬁﬁn 19)3 28?771 %é)(?n $HPQ 42.1.32
7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22

(d’lH) 3.05-2.98 (m 2H), 2.90-2.83 (t, 1H).
wolB 6 2. 46 (m 1H), 2.42(s, 3H), 2.12(t, 1H), 2.04 (q,

2 [3 % %Y@%égﬁ}g@y &ﬂfé‘é!g% é% gﬁg dg'(x &&éﬁ‘%@@ sH-IYRhiazolo[2,3-
a]nyﬁi?pﬁ'yl?,;sgzrg‘iefhﬂ%%l‘%ﬂyf' hyN42= CNF"("A“!('E’ eRanamjde (E6k
yl phen -

(hexahydr opyr azi no[ [1 4] o¥azfn-8(1H)-y1) - 3-pyrid
i nyl]-N, 2-di met hyl pro e o5 rochl ori de (E30)
ENANTIOVER 1 * CIH ON E Fsanpl e of

243, 5-bi s(trifluoronethy - Ne[ 4- (4-f 1 uor o- 2- net

hyl pheny1) - 6-

The title compound was prepared starting from 100 mg (0.161 mmoles) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577), 85 mg (0.483 mmol) of hexahydro-2H-
isothiazolo[ 2,3-a ] pyrazine 1,1-dioxide (D10), 44.5 mg (0.322mmol) of potassium
carbonate; the reagents were dissolved in 0.8 ml of DMSO . The reaction mixture was
heated at 180°C for 36-48hrs and then added to a saturated NH,CI solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to cyclohexane/ethyl acetate 1:1 and affording
80mg of the title compound as pale yellow solid.

MS (ES/+): 655 [M+H]*

NMR (DMSO-dg): & (ppm) 8.08-8.00 (m, 1H), 7.82-7.76 (m, 1H); 7.71-7.64 (m, 2H); 7.37-
7.22 (m, 4H); 6.62-6.57 (m, 1H); 4.80-4.60 (m, 1H); 4.36-4.12 (m, 1H); 3.58- 3.46 (m, 1H);
3.39-3.27 (m, 1H); 3.25-3.16 (m, 1H); 3.17-3.08 (t, 1H); 3.05-2.91 (t, 1H); 2.90-2.78 (t, 1H);
2.54-2.44 (m, 3H); 2.44-2.31 (m, 2H); 2.20-2.12 (m, 3H); 2.31-2.01 (m, 1H); 1.58-1.50 (m,
3H); 1.44-1.31 (m, 3H)

Example 7
1-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aS)-
hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N-
methylcyclopropanecarboxamide (E7)
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(hexahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n-8(1H)-y1)-3-pyrid

i nyl] - N, 2-di net hyl propanam de (E20, 42 ng, 66 pnol)
wowm7esspended in 1 m of anhydrous diethyl etPer/ER2006/008845

treated at 100C for 30 min with 79 pL of IMHC in

di ethyl ether. The solvent was renpved under a stream

of nitrogen and the pr oduct triturated with anhydrous

pentane, to give, af Hfiltration, the hydr ochl ori de

as a white solid (44w quantlf Five) . I\/B(ES/+) 639
[ MtH] NI\/R(DI\/SOdG) a0 (br s, .04
(s, 1H), 7.95 9s, F2H) 157 19(d
1H), 716692(m2H) 69 >80 4.56 (d,
1H), 4.43 (d, 1H), 4.12- 3(m 2H) 381(t 1H),
3.59 (t, 1H), 3.52-3.45 329312(m 3H),
3.05-2.79 (m 1H), 260252 m , 2.33-2.20 (br.
The tile cempound was @remrqdrﬁtammp fropn 1@0 mgde 188mMmmelesBef)1-[3,5-
bis(trilu&embtiPphényl1oh6-cRRrd=xaplLeroL methylphenyl)-3-

yridiﬁf}lgﬁélog Qéééé‘rb&&rnﬂﬁghﬁ‘é’)' YO0 salsif 4 Bhgpr 0- 2- met h

octahy HORUTGIaKeRgIPEAZINGs 522189 (0377 Ba) of Pofessimy §3benslei e
reageintsyWereNjigsotiieden Byanprad PAMSQ Tree tepdiiarchixture @@s(ﬂé@ﬂ@d at 150°C
overnigM\bikd R died o ENANFAEYERR L) 251atiGPam Badkfextracted with

dlchlo%gﬁgwgngl tf‘.é Hide HRtAIRELY bR 04! dpeNiaiddbe (5L e adERkith a

grad'%ﬂ%é'i@ah%d%'%}?%?%%/ﬁiﬁ‘d[ geefate 1t h torpihykacetats 1 9Rfe. pigrding Rz ing of the
title compbund\agpale iyelidw bpiidopanam de (E21; 39 ng , 61 pnol)
MS (ggs 291 ﬂnﬁgd in 1 m of anhydrous diethyl ether and
C m_n, Wi 7. in
ORI (6 2T Bl MG g 7 0
(d, 1Hp; 6.8P16- 6N AN6-57S-p2 Gauth): ¢38t4dhtedHN 4-B1-4riHydr Hid) 3.10-
2.87 (e 2N 8812084isy BH); K 6 BP. SBani, th;aatza;n.;oet(me(zH);/z.; 7-2.10 (s, 3H);
I 04 d ng. M5 (ES/+): 639
2.06- Fw}gﬁ)qm\/\oi 5%0710&8’634@15 EP@ZOOQ%IAG?)—QSMS NMR ( DMSO- d6) :
6 (ppm 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s, 1H),
Examplg§-7. 60 (m 2H), 7.19(d, 1H), 7.16-6.92 (m 2H),
1-[3, 5BR{trfludROMmetivifpheAyN-(14- (4Lﬂi)oro42-4ﬁﬂtﬁylphbhyl)-$p[1&@- 93

hexaﬁ roagp 6')[ %1 ra%ﬂ-ﬁ ﬁg%g)gndﬂgrﬁ%}uNs 3.45 (m
methylc 6'02'%%'?1‘1"‘31 xanz'dgé )20 (br S. 3H), 2.22-2.14(m
1H), 2.16-2.05 (br. 56109 5(m 6H).

Exanpl e 32

2(358|s(tr|fluororh3)z N N-{4(4f|uor02rre

t hyl phenyl)-6-[ (3R, 8aR) -

(hydroxymet hyl ) hexahydr r'oI [1FF
, 2-a] pyrazin-2(1H) -y1]-3 ridinyl}-N, 2- 10

d| rret hyl propanam de (E32) ¢ The t| tI e conpound was

ared starting from 323 mol es) of 243, 5-
The t'H%@mppwwaamm ifﬁ'éﬁ%‘]oﬂNl @m(eﬂéﬁma'eﬂ fdrlg-2- m

bis(tridtdrpinetitet)ptignyd-NH6-chlproy4 {4-RuGeo-Amethyphepylppanam de (WO
pyridif él@ Zﬁéoaréoéﬁﬁd@wi)%dﬁ% @9BUMnl) of (8aR)-

ooy Gy i g:? AT S gpern s e
reagentseretdissolved a0 @g@c iorzBipgurgfwas heated at 150°C
overniyhs Gad bmmzaddledwaaemrame)mﬂbl salution 4ridl Tk extratted with D@M; the

crudeGhatérial was purified on SPE cartridge (Silica) eluting with a gradient from
cyclohexane/ethyl acetate 1:1, to ethyl acetate 100% and affording 70 mg of the title
compound as pale yellow solid.

MS (ES/+): 621 [M+H]"
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di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl
(0.145 mmol ), 297 ng (0.912 mmol ) of cesium carbonate;
wo be7oesagent s were di ssol ved in 10nl of t ol uensCEBRPR006/008845
stirred at 140C in a closed vial for 4 hours. Mre
di cycl ohexyl phosphi no- 21- (N, N-
20di net hyl am no) bi phenyl (57 ng 0. 145 mmol ), and
NMR HDMSD- benéwpmi)e?lé&d’digdae) IPRI7186d7.62n(<, 3B )Ty 67-7.625(, Airtp(7)06-7.01
(d, 1/e6 Boasitetn 20H); b/57-6.826h AM; KeBts 84 (dLAPK; 4.91-4.17 (d, 1H); 3.10-

287 %?:%"ba? ??Fnaél“ KOsty anﬁ?mﬁg M5y %‘fq?%&é orh IR s
2.06- B¢ Kandl): 319 -1 fib(Baiie 146ut B4(Mi &M 2M ammoni a i n

met hanol and coll ected. The sol vent was renoved and
Exanhh@gr esidue purified by chromatogr aphy (Silica)

135 P ety enhibheof it fnisigrraniieRip P AT o

oxohgsawdrqrnnrreloéaﬁeapywm:?ﬂbwllv;bpvﬂwwl}fhled further by

methgltyelopropdmadayboxamideNESLL2 silica cartridge with a
gradi ent cycl ohexane g’goHcycl ohexane: et hyl acetate

70: 30, affording 2 f the tir Ie conmpound as pal e
yellow solid. M5 (ES/ &) 6\53 [) F30NMR ( DMBO d6) 6
(ppm) 7.89-7.86 (s, 1H) {6l(s, 1H; 7.70-7.66

(s, 2H); 7.12-7.03 (m 2H) '?' J’ 6:92(m 1H);
6.50-6.47 (s, 1H); 4.06-3@7(m 1H): 3.66-3.54 (m 3H);
3.49- 3.39 (m 1H); 3.27-3¢12(m 1H); 3.11-3.00(m
1H); 2.89-2.77(m 2H); 2.44-2.38(s, 3H); 2.17-2.07 (s,

The ti@EDcomdolrd waéd brdparedsihiting -fn 80 & (0094 FHhholed) Si6t-3,20

s gl e ramironn

pyridipyljeyclgpigpapesarke@mideEt Ry B Froclfyaf Srema) ¢fA825k;i oxi dohex
hexatatlyalryooial B 2iakpfrazin-6(2H)- one (WO 2003/066635), 26.2 mg (0.189mmol) of
potas§LHcé|'B&rﬁHtézth@Tégg]5H)S'\Méf -dissofvelilint 01401 f DRASYY | Pﬂ@@éﬁloﬁ%mlxture

hyl
wes il 1 B0 ol T DM ARBRS T L5 o g e
extragig With RCMythe grude material was purified on SPE cartridge (Silica) eluting with a
gradidmitsifonT C)fdlahelxamm‘éﬂnyl acpeltzmayti tdNdthyCadetate 100 Yodarfd affording 26hmg of

th tt?et&yﬁmﬁ, g1l - N, 2- di et hyl propanani de (WO
o g 1%% (062mm|)of

7
MS ( M@)@%gi@ a2| no&@ 1, 41)t hi azi ne 2, 2-di oxi de

NMR (B (PRN)(&O 99rm|15+>oz St JM)c%?Mrﬁ&t(@ 2He? .20-
7.10 (rnﬁ:alg-f:)n‘! 96We9$(n®ll13-996 vedh.83(n, 1H) ef81lH\lBQrﬂ,nﬂ-l)sn|55r4e¢l7 @, 1H);
4.44- 4%9% é%@ 3 ﬁﬁ 03*66’@ M}JQ%M@@G | 429 34.3 Bg (m,

o 40 R v S
(m, 2IH}; dctS- bﬁg (meﬂd &9%@7&{& *tl)ne sol vent was renoved under

reduced pressure. The crude product was purified by
Exanfdlé‘% chromat ography (silica, cycl ohexane/ Et 0Ac 50/ 50

P ordln it]e coppo S [
113, 8B gk mgirs o BN e 2 Tt PRS-
oxoh¢xahydrepyroio B@-alpyrazidr2(1H)-911-3rpeddiyl}-N+) , 7. 82-7. 62
methﬂéy %}opine%%rﬂoﬂa?‘m@@ (E46) , 7.15-6.98(m 2H),
9 69(s, 1H), 4. .13 (m 2H), 3.31-3.07(m 5H),
3.04- 2.84 (m 3H) 3255(mF H) 257243(m
3H), 2.36-2.18 (m MLNz@g .09 fm 3H); 1.60-1.27
(m 6H). 20 Exanple 34
2-[3,5-Bis(trifluoronet hy phie
t hyl phenyl )-6-[ (7S, 9aS) -
(hydr oxymet hyl ) hexahydr opyrazi no[ 2, 1-c] [ 1, 41oxazi n-8(1
H) -y1]-3-pyridinyl}-N, 2- di net hyl propanam de (E34)
NEMC F3

f4-(4-f| uor o- 2- ne
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CF3 - 135 - WD 20071028654PCT/ EP2006/ 008845
2[3,5-bis(trifluoronethyl)phenyl]-N[64(7S,9aS)-7-({][(

WA 2007/028654 PCT/EP2006/008845
di met hyl et hyl ) (di met hyGsi | yl i oxy} et hyl ) hexahydr opyr az
ino[2,1-c][1, 4loxazi n-8(11-0-y1l]-4-(4-
fluoro-2-net hyl phenyl)-3-pyridinyl]-N, 2-di net hyl propan

The titlgicdmpp02divaé PBipaner fromBB8ngni@ 094 masolek) o 04[86d 17 nl
bis(trififio I BhenyﬁoNgélbﬁlo&PhlélJﬂQ&ovﬁﬁeﬁfWQn9IZL@9ent rated

pyricip sy PaparaEivear e B0 s e neleLiR)” i

. The
hexahysisenyirotel hi2xal i azing@é2 HorneclV @ R083/9656 3 262 ak(Oa1Hp mmol) of
potassRaheatbonats; the Odhgehtewreatissolvedars 0 giml o DMEO hTRe Beddtion mixture

was HE%EMQ'S'OGC %U&ﬁ@h@ana_ th%n%fdggb‘ ‘?5 a %Qfﬂﬁﬁé&‘ 'N'F-QCT EAGHInAMY back

extra%p f”étﬁ\sﬁgﬁﬂd eﬁl&q@g%gﬂgﬁs W B%@§}§I§) ggﬁréa%gﬁlﬁ?a)zejutmg with a
gradigggromvesjohexansletkyiRaqeBNED: 16y ethgl gqsiaty 190%7ar affordiag 12 mg of

the titliBompou#@-a6. {(éllowlsld)ld 7.79-7.69 (br. s, 2H),
MS ( ? %I Hy, 7.14-7.06 (br. s, 2H) 6.64-6.56 (s,

*
e i A8 e S 7 o 2

7.10 (., 1mmoe$9&mﬂn ¢.92-6183 ¢ m31H)8683 6084 (o, 1H)H#.55-4.47 (d, 1H)
4.44-339 d21+%8(3@8 3178 {d, 4H9:3.80-38q 28&@66%245}9)325@&@38 (m,

2H);§ %ﬁ%%%@ézggz(dﬁ@w%l) 1624783 @9 49; 1.32-1.19
(m, 2H); [131551 B?émﬂﬁh i} phenyl i - N-{ 4- (4-f 1 uor o- 2- ne

t hyl phenyl)-61(7S, 9aS) - 7-
Exanigl¥4qoxynet hyl ) hexahydropyrazino[ 2, 1-c] [1, i fl oxazi n- 8(

P AR
oxohgxahysirgpyrrelalt Rralpwirgtmg(1f vl pyudinyl}i-N.2-dimgdndprepagamide

(E11)hyl phenyl) - 6-
[ (7S, 9aS) - 7- (hydr oxynettyl ) hexahydr opyr azi no[ 2, 1-c] [ 1,

4] oxazi n-8(11-)-y1] ayridi nylj IRI 2-
di met hyl pr opanam de )~ (300 F 0. 449 mol) in 2
of diethyl ether was ddded]O. ofra 1M HCl sol ution

in diethyl ether. A white]pheoipit f'e formed. The

sol vent and 25excess HC re renoved under a stream
of nitrogen and the residye was triturated with 1 ni
of 1:1 pentane: Et20. TheFwhite solid was collected by

The tﬁ|elcbﬁ@buﬁu1wa§16rép%féd stad@g flond N0 BgyoImey enrgibles) 6ftpe(3,5-

bis(t ‘Lgﬁj W -C I ro 9( ﬁ%bett‘@&%x I? qjygagrkélﬁ\lw

dime ylpro_papﬁmi;degMV?gp 5/90 717),,_'0'9@ 063 rrggol QSp;D 6.89 -
hexathEdpy(rMo[BZWpﬁ&ﬂn-@MH) ane, (D11 2H)7 2nges C(Obper igdide 10.B8f8mmol), 40pl
(0.379 nftRol{ B N, ABdimedhyith et%@ﬁecﬂamme411§46ﬁg 02379 mhol)®f cesiu@0

carbo%glﬁghe’_% g%rﬁélwerﬁdl%olggﬂ |§|24 rlﬁgotgdi %ne a% %5 E@ t%gb% 6or 4h and

then at}20g CH)veinlgr@t he swide matgrighwasyri |%d en Pg Gantrigae kyilica) eluting
with a @adienbiodraicyeldhersinafptizyl podtAiFD: 300 @tpd beetateet®% amd affording 54

mg oﬁﬁ@ﬂﬂé‘%mﬁ@uﬂd é(@bé!é“?elﬁ)vlsaﬂﬁ path length, 1= 1dm
MS (é 5:%2 El+\/\/as detérmned on a different sanple,
et OP6H

cally the sane as that descri bed above and
NMR PMSQ-ea): @fppgp) aaigp@@dgg swikl), 8.09-7.97 (s, 1H), 7.87-7.64 (m, 3H), 7.21
(d, 1H), 7.17-7.06 (m, 2H), 4.62-4.15 (m, 2H), 4.09-3.65 (m, 2H), 3.19-3.00 (m, 1H), 2.87-

2.53 (m, 2H), 2.42-2.24 (m, 1H), 2.20-2.04 (m, 6H), 2.00-1.88 (m, 1H), 1.88-1.76 (m, 1H),
1.75-1.59 (m, 1H), 1.59-1.47 (m, 1H), 1.46-1.23 (m, 6H)

Example 12
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WD 2007/ 028654PCT/ EP2006/ 008845 Exanpl e 36
243,5-Bi s(trifluoronethyl)phenyli-N(4-(4-fluoro-2-net
wydoplzseydl) - 6-[ (7S, 9aR) - 7- PCT/EP2006/008845
(hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi
n-8(1H)-yl]-3-pyrid nyl}-N 2- 5 dinethyl propanam de
( E36)
2-[3,2B&5(trifhics Omethiyl)piveoyiN{4-[$flaord-Rahjphen g8y [(FaR){3-( 1

oxohe)lahydroryrrolon ,2-a]lpyrazin-2(1 H)-yl]-3 p¥rld|n 1}-N,2-dimethylpropanamide
y

E12 di net hyl et h di met hyGsi | yI'l'oxy?} met hyphexahydropyr azi
( )no[2 1-c][1, 4] oxa2| n- 8( H) - y1] 4 (4-
10f | uor o- 2- net hyl p ) 3-pyri yl] N, 2- di et hyl prop
ananmi de (D25) (87 ngN 111 mm Fvvas di ssol ved 4 nL
of methanol. To thi s added concentr at ed
HCI (0.2 nL) at 0C, a®d 'bomterrperature
for I h (conplete conver e fifreacti on mi xture was

| oaded on a SCX cartridg nd washed with MeOH. The
product was eluted with Og5 M nethanolic anm)nl a. The

UV-active basic fra tlons vver evap | eav
The tt"ﬁr"@@l‘”ﬂ%‘édﬁﬁ@tﬁ?&" Startigifece 400 g <Sé§ 'GShde ﬁ%«%
bis(trigl@skomaihyl)pheny!j6/896-CVBI0-4-(4-FLOIFR- (r@wsweyl) 35>y(lppw] -N,2-
dimetByBropandrhide"\wa ih05/6035775; Bshnd (0.56 Smmidt) of (aR)L- 7

hexarg?%oy@f gﬁf‘?-aljgyrggn %@9)(%1%@1)4) 77? r%g of c%)dbe& dide (093é'§)nmol) 40l
(0.378mmwl)qh iV, Nsdlmgt]tqylme:;hq;@d@rwqe (1@]2 dﬂqq;; (0 375mmpl)yof ¢ ﬁl\um carbonate;
the rebigents3ve3@ dssdi¥ed in 4 friHpf didxdrie ahdeateltiat 8 Cforidh and then at 120
°C ov%rr'Zér'itZTtﬁé3 /e matédal w%s%nﬂe@@ﬁ BPEXA ridde @th%)@ﬂftlﬁg with a

gradlintg@nic%%r%eggr?%(%l a_Lc% % lego %thgg%‘g]? te éég@pﬁmd aof[Prdmg 60mg of
the titjer oapayingasraale vRllowraRliRly | ) phenyl i - N-{ 4- (4-f | uor o- 2- et
MS (E\S(MMBBM}{M)H-@‘ [(7S, 9aR or 9aS)-

r @ﬁﬁ%téwé B3 @rd 90} R AR Er Py T 8217064 @n 1319, 7.21

NM
(d, 1 %}‘ﬁ‘z' 88 33;1 H} ), 4.09-3,85 (m, 2H), 3.19-3.00 (m, 1H), 2.87-
2.53 yrj) ma&a@.%@eogo , 6H), 2.00-1.88 (m, 1H), 1.88-1.76 (m, 1H),
1.75- 2@91#@295&51459&/&?&0@36 0088423 (M 6H).sol uti on of

2[3 -bis(trifluoromethyl)phenyli-N46-[(7S, 9aR or

S)a7- ({[(1,1-

Exa "Eﬁalﬁé?hyl et hyl ) (di met hyl ) si | yl ] oxy} et hyl ) -2, 2- di oxi doh
2-[3,%Ris(trifuasomethylpfhenyl oy-{4-(4-Huoto 2-azethylpbeeml)-6 [(8aR)-4-
oxohb&awdrépgﬁofd[uQra]pﬂraﬁm-tmwrw-wn&nwwdtmwewlaroi:amiemude
(E13) hyl propanam de (031) (170 ng, 0.2 mmol) in 8 nL of

nmet hanol was added dropyw se HCl 12 N (0.4 nL) at OC

The reaction mxtur{\gé: stirred at roomtenperature

for 1.5 hrs, then it Na gurlfle Foy SCX cartridge to

glvethetltle con‘pthd" a whiftg solid (120 nyg,

yi el d=81% . HPLC : peak : 101H NMR (500

MHz, DMSO d6) 8 ppm 8.0 H F£.85 (s, 1 H 7.63 -

7.81(m2H)716(d1 703-717(m2|—|)667

(s, 1 H 4.71 (t, 4.29 -4.36 (m 1 H 4.02 -4.19

The t(ge fgmp}c;% cgg/af IQ}rep% st%m{]g Jfro’ﬁ%Z%b%g 0. 4% rﬁﬁ\ % B&
bis(trifioromeghyl)pRemy]-+i§-chlorgr4-¢4-figoro- ZZn@my{qlp\enx_[l) pyp_ldlggl (\@2
dimethylpbop2nd@ides(\WQG 26D5/R02%7 7-), BaRP-héxahydrddyrraloP2-akpyraint(1H)-one
(D4), 1642 r{@ (1 97 H)mél),:”léoﬁﬁ'of %o{ﬁ)ssium carbonate (0.94 mmol); the reagents
were dissolved in 1.5 ml of DMSO. The reaction mixture was heated at 150°C overnight
and then added to a saturated NH,CI solution and back extracted with DCM; the crude
material was purified on SPE cartridge (Silica) eluting with a gradient cyclohexane/ethyl
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15 Exanpl e 38
243,5-Bi s(trifluoronethyl)phenyli-N{4-(4-fl uoro-2-net
wydopheseyd) - 6-[ (7S, 9aS or R)-7- PCT/EP2006/008845
(hydr oxymet hyl ) - 2, 2- di oxi dohexahydr opyr azi no[ 2, 1-c] [ 1,
4]t hiazin-8(1H)-y11- 3-
pyridinyl)-N, 2-di nmet hyl pr opanam de (E38)-Di astereoner
acetate 24, t&étBy!&cBia&{ 100% landr affaeding 1) 6 negngfl the NH¢ BepaiBid Sasale

liow @ (1,1-
velloWso J)(dl rrethyI)S|IyI|oxy}rrethyI) 2, 2-di oxi doh

MS(% c@y 2|n021c(][

NMR (BMS8-dai & &gpre))8.057-98- (s41H); dS50L-89 fset1h)) Hae\e8) (basgH); 7.74-

7 64 (ﬂir @yimy R, @unm hN'-l)p6 apBEBseH|; @36)-4.64 38, TH); 42501301, 1H);
1Ay, £5289 %9053 hafob a3 %074 i f4); 2.60-2.50 (m,

e Rl ek e R b

(m, 16}, 100-1.88dms 1 H);re%b- ét42r(803h|)t édperaf (x8H.or 1.5 h
(conpl ete conversion by UPLC/ M5, peak at 0.87 mn.,
1é 12 717 (l\/H-l) 359 ("1/2 +1). The reactl on mxture
rified SCX cartrldﬁ Ieav t he
2 ls,fzsefﬁﬁmwa@emmeavllww Serorkathiphonsld @iam 4-
oxohexalrydr6p9rroMdf1,2- a]nyraW(@mllw-pynd]mt})-ma)dlmeﬂpdpmrﬂﬂamide
(E148-07 (m 1 H 7.81 - 793 (m 1 H 7.62- 7.81 (m 2 H)
6.90- 7.24 (m 3 H) -671(m1|—|)4.65-4.76
(m 1H)409 -4. 38 H 3.p5¢ 3.79 (m 1 H
3.30- 3.49 (m 2H)§>[ N3-28 (IMF 5 H 3.00 (t, 1 H
265-279(m 1 HP NS 25 mF1H)2.01-2.33
(m 7 H 1.10- 1.55 (m 671 anpl e 39 N16-[ ( 3S,
9aR or F
S) - 8-acetyl - 3- (hydr oxyne poct ahydr o- 2H pyr azino[ 1, 2-
a]pyra2|n2 y1] 4- (4- fluor0F2 nmet hyl pheny1) - 3- pyri di nyl ]

The ti 8 &%E FddaPEP g 8y b'2%3 3 mmoles) of 2-13,5-
bls(tn gﬁgrlyﬁ /@é % E%Bg (-'b-g' astze meﬁ‘ny?p%enyl) il’, pyndlnyl] -N,2-

dlmeﬂa)’lpslpaaélﬂ‘rjde-(ﬁ\l(@gp@io 2@l7ﬁelmmgéﬂﬁynmpauoﬁé&a§)@u | yl ] oxy
hexarhymédyfdo)dpctzaﬂpwgﬂaﬂmy)tm (ES 30@?w)pw mgl(o S2nindl)-oft pothssium

carbq[)Héo Fg@ﬁtQWe %8@ 31% d?’lnR?’é qu SF‘Q réactlon mlxt re was
r

neatedrst 1501 ovagn oL and ok t!p%; AR g satyrated M?'y ofiitiap a0 b2

extracted with @ CMTibetchide rmalerial was purified PP oarctfmter@theal) ¢Mnng with a

gradiéri-cyclBhexanle/ey BEetaftNgl 1 Stoi et J&dcétbtermﬂ% bRdBASrAINg 2 tglof the

showed conpl ete conver3|on to
title ngmgouw&%ygyg%%éds(peak at 0.75 mn, mz = 710

MS ('%%1)63 s Hy ("1/2 +1)). The reaction m xture was
NMR;QDMSD d¢): H{pBY8.8A7t98i (dgHH), ¥ &ISHOOR (B, B¥)f1.884.69 (br.s, 2H); 7.74-

7.64 gomﬁ earephy (d, GHE (.21 -6 52 4 4 77h¢@1r|(<921+5 4.458- 4592 (d, 1H);
oS Gihi el el 2 o
1.71

H); 431_021;7(303H)7282g 245 (. 1) 2. 6020 8383 197188(m 1h
(m 1H); 1.71-1.58 (m, 1H); 1.55-1.42 (s, 3H); 1.41-1.27 (s, 3H).

Example 15

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(9aS)-octahydro-
3H-pyrrolo[1,2-d][1,4]diazepin-3-yl}-3-pyridinyl}-N,2-dimethylpropanamide (E15)
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(m 2H 6.90- 7.24 (m 3 H 6.54 -6.76 (m 1 H 4.66
-4.74 (m 1 H 4.04 - 443 (m 2 H 3.67 - 3.91 (m 2
wo003/03854 3. 47 (m 1 H) 3.13 - 3.23 (m 1 H) 3rODEP2006/008845

3.10(m 1 H 2.68 - 2287 (m 2 H 2.55-2.69 (m 2 H)
1.78 - 2240 (m 12 H 1.11 - 1.58 (m 6 H) 30 Exanple
40 N-[6-[(3S, 9aS or
R) - 8-acetyl - 3- (hydr yﬁ'et hypoct ahydro 2H pyrazino[ 1, 2-
a] pyrazi n2-y1] - 4- (&S Juyr o- 2- Ephenyl) 3-pyridinyl
1-213,5-bis(trifluoro plg,en
di net hyl propanam de ( E40) D omer 2 - 139 -
WO 2007/ 028654PCT/ EP2006/ 0R884 N&p-[ (3S, Gas or
R)-8-acetyl -3-({[ (1, 1-di yl ethyl) (dimethyl)silyljox
yl met hypoct ahydr 02H- pyrazi T no[ 1, 2- a] pyr azi
n-2-y11-4-(4-fluoro- 2- neth?lp he nyl)-3-pyrid

A 8 nilisgalpd 2idl ®a5-charged with 60 mg (0.112mmoles) of 2-[3,5-

b.s(trﬁbbr%mertwupneﬁwpm @%h%@ﬁ%&hhor&ﬁn@lﬁﬁ%ﬁbl amm]alez

ookl gt o80SR i >of g
pyrropi;eg @1@&9 rﬂﬂtqssgjrg}:ﬁr pagtpr{o §ﬂmgl) (tae feagents
were Idmol&ed*:m@ﬁmyllqﬂﬁxMSQ)Tma reaciiah mixijre 343 heated at 150°C overnight
and théﬁéadéoftb%a@u%waymmml %Bwlt bMNard BhREMHCRIGUREIBEM the crude

matetg s A by SR CATBR TS PABR A GRReR fomy
cyclohgxane/ethy) acahte) 1: 11@3@5\4 Aceta 1200fyg_)a§1 aﬁ@rdmg&gmg oiihe title

compraumjbsedlelyellb\hm&arre way, yielding 700 rTg 1H NMR (500
MS ( ) 6 ppm7.97 - 8.06 (m 1 H 7.86 - 7.94

NMR sb_,ﬁ'))ng 1 1@8%5 8%@@ ?H)?% 0.7 7@#&”‘25@ f'%ﬁ 9{5@ (br.s,
1H), HI5 8, ga) B, O(Srfpr 5, Hy). §. 64356 52@@91@9,]4 28- i&;)%jbgg 1H0.43;80-3.51
(or. s( M), B.54)3.39 18- s 31H8032613.03 tHr. S. 1@5 2.66-2145 (brs, 2HM)2.22 69 3H),

2. 121EX §r24§%56'i“1 Z%égl) 623|5% ; }_ﬁ)@‘%rﬁﬁg %3%%1}2%34@ %m 126-1.14

(m 56(m 6 H). Exanple 41:
2-[3,5-bi s(trifluoronethyl)phenyl]-N{6% (7S, 9aS)-7-
Exantpl¥ 460Xy met hyphexahydr opyrazino[ 2, 1-c][1, 4] oxazi n-8(1H

2.[3, %BY lnffﬂdrfS fbh&ny] {4(4-Auoro2-methy
oxohzrg ¥irgpyrazingl? Jo«flbmqurﬁiéﬁivﬁ KRy 515 f '9aS) 7-11
dimetKylprbpanamide (E16)

di met hyl et hyl ) (di net bg@p:) yli oxy} mst hyphexahydr opyr azi

no[ 2, 1-c) [ 1, 4] oxazin

25y1] - 4- net hyl - 3, 4. - bipy

iNdi Ny 3 11- N, 2-di net hyl propa
nam de (D53, 86ng) was di Fdry MeOH (4nL),
cooled in an ice/salt b ~0C béfore adding c. HCl
solution. The m xture wa tlrred at -0C for 45m ns
before all ovm ng to warm - £140-

A8 n?‘%QZ/eQ%%‘P B@%ﬁ’&%ﬁ&@ 2 Fn?nd@élf %@' stirring

bis o IOHLP gnv' T R
d'memmWP&BGFWKNV@\Z@Q&OQQQU) 'F&,Osmé 7pammele@®fon a 5g sek

hexalRifos@h2ina]2 &l ¢)f1] 4)exairi- g(ePf;Johet(m)EBOM {0563 mmol) of N,N'-

dlmetgwgl%@?v gfaﬂﬁ‘fe 3‘%‘4’?@30 Y@H&?ﬁ&} Sp%ogﬁetdib%ﬁegsﬁé th X@%HQ mmol) of
cal ourle gum t5 capo

cesium carbonate, t e reagents were dissolved in 4.5 ml of dloxane e reactlon mixture

is stirred overnight at 150°C. The crude was purified by chromatography (silica,

cyclohexane/EtOAc 90/10 — 30/70) affording the title compound as a white solid: 73 mg,

0.111 mmol, 40% yield.

Rf: 0.55 (EtOAc)
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NVR (DVSO- d6)8 8.44 (1H, d), 8.21 (1H, s), 8.04 ( 1H,
s), 7.89 ( 1H, s), 7.73 ( 2H, s), 7.33 ( 1H d), 6.70
W@ 200028854 4.71 ( 1H, br t), 4.23 ( 1H br s),PAI/ER2006008845

h, br s), 3.76 ( 3Hn), 3.55 ( 1H, t), 3.41 ( 2H m,
3.16 ( 1H t), 3.02 ( 1H d), 2.66 ( 1H nm), 2.33-
2.05 (7H, m, 1.47- 1.17 ( 6H br m) 10 M5 (APR: mz

MS (BS/2):B56NM#H]20%) . Exanpl e 42:

NMR%@&A@ Eg)%w;irﬁg(slgmmﬂdaym plaeywy?.be b, (16i)- 1.6 7-3.6%8®} 5.72H); 7.72-

7.65 &#%yi ff{r%e?% 5‘%—@“’/ 959038 @2inRl%3ta. 615[(&1 Ahx65"% 85 tors,

2H); B BB 1 Ziidd- 3@»13}54&3 26 dfdreihiy 3 AP Spinaii 14l $ytn3eh(ddr ik 3.02-
2.95 (dd4 2i), P586-2i80|(ed, cidtypR.a . 6iagn, rt)e2.8§- 2128 8,01 W), B39-2.22 (br.s, 3H);
2.19-%3 éér izt 1 64 1uer @FBL S, i pisenyh (Kits{dh):

9as) - 7- (hydr oxynet hyphexahydr opyrazi no[ 2, 1-¢c] [ 1, 4

] oxa2| n- 8( 1H) -y1) - 4-

Exanpgedihyl - 3, 4' - bi pyri di n-3' -y1}-N, 2- di net hyl pr opanani de
2-[3,5-BisltrifRibron@hylyphenyi]sNHd-05-fl6Rd-2 -askthylg hé vy 1461 (9-
oxoh§9+l‘|§£r8pgﬁll@[gqu ﬁ OQgZIﬁt&QH) 95J31Wrﬁghﬂ%tl)¢2 Il a

aimellpiprRnAIAG (27 ENANTIOMER et ETBroy o, o ol f ord &

white solid. MS (API[+)j\fn12 = 652.3 (M 209 25

Exanpl e 43:

243, 5-bi s(trifl uorone |)" heny N-{6-fluoro-6"-[(7S,
9as) - 7- 7 N F

(hydr oxyrret hyl ) hexahydr o[ 2,A% c] [ 1, 4] oxazi n-8(1

H) - y1] - 2- et hyl -
bi pyri d| n-3' -yl}- N 2 di me hyIEmNgm,@Qam de (E43) 30 WO

0 28654P [ EP2
243 53 e ane e %}vﬁﬁif‘h@ﬁ I A A ST
oxoh@a@yﬁr@py@pmg[&1 -ch1 Alpxagn pyrldlnyl] -N,2- dlmethylpropanamlde
(E16;M2Zmg) wad k\)ﬁrmne@maiﬂrdlgebéfaﬁpn 5&55&@3 itderfamtiomers. The enantiomer
abel ”@% % “s*"g*rfg%tﬁf TP 25 SRS 9 R o o
cond 16§ xa2| ne (D51, 37ny, O. 13mm|) wer e
Preperayselcoadlt Omlstol uene (1.5nL). Bis
tritertbutyl phosphi ne 5pal |l adi um (13ng, 0.026mmol ),
fo Fomgufil hexadecy. égnpl met hyl ammoi um chl oride ( 104,
25% a ), and finalFy sodi um hydroxi de sol ution
(0 133HPPIEN0% aglsol ). The mixture was degassed for 5
i nut@lsnrebéfodmm 1eat¢h‘|tWaICEﬂOODf (25 ¥i2cmours. Cool ed t o
RIT. Mgbﬂé’ﬂr?ééev"' t h EHEASne/YRadRANI4/E o5 ayy NaHCO3
s UEJJ_.I t%rl eo % |—| | [ ered. Sof vent—evapor at ed.
R uuuuuuu fl a CX \Anch nn Wit h I\lbnl_l 1n
béf oretetlian ng hi t HJ‘NHB2251nme0H Sol vent evapor at ed.
Resi dwign pimd fi ed byie@liumm chromat ography eluting with
Pent T0 ETOAC to 10% MEOH Ef UAC. Sol'vent evapor at ed
under_ reduced pressure to afford a colourless solid of
MS (E$(&):6581(M+Ebnpound (11mg). NVR (400MHz, CDCl 3) 87.98
NMR (RMSCsdls): & (ppBn)(8.3448.26)(s, TH)78:06-7/99 (s, 1H); H81-1)69 (Br.6LH)S7.72-

7.65 %ﬁlngH)m/ 211z, ﬂé’ o( 132‘ $)5- 73083@ €|3)4-4$|)3 AB5 (A 111): 4.033..82 (brs,
2H); 380372 @"* oy ﬁ&aﬁ% ﬁ%ﬁ OIS 1305.89 1002
2.95 (@gS)H)7 2. 86 80 (dd, 1H); 2.72-2 61 336228 (t, 1H); 2.39-2.22 (br.s, 3H):

2.19-2.by dvros; Bt he )1I7AG><(ahycB1-d)pym521| 3m{b2,s:BH)][1 4] oxazin-8(1
H) - y1] - 2- net hyl -
Exa bl!gi§l din-3' -yl}- N 2-di met hyl pr opanam de hydrochl ori de
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25 HCl salt made as described in exanple 41 starting
from 243, 5-
wWhe®(nedcs4 uor omet hyl ) phenyl ] - N-{6-fl uoro- 6" - [ (F(/BREBYP6/(08845

ihydr oxymet hyl ) hexahydr opyrazino[ 2,1-c][1, 4] oxazin-8(1
H) -yl]-2-nmethyl-3,4'
2-[3, &Bmmfﬂlmeﬁieﬂyyl»pmmt]dv e (4l prosrarethylgbe 0 )-8, (9-

oxoh@ia%bma&f ca% MokaRLe(EHREPH3pyrifinNPNAPI +) 1 m Z
e e f‘é

dime prbo pgﬂl? I F'®N44- (5-1 uor 0- 2- et h

yl pheny1) F
6-[ (75, 9aS) 7- (hydro{? ?hyl)hex
1, 4] oxazi n- 8(1H) y1] o

ydr opyrazino[ 2, 1-c] [

2007/ 028654PCT/ EP2006/ 0Q84
2[3,5-bis(trifluoronet hyhenyl K N[ 64(78 9aS)-7-({[(1,
1- ENANTIQMER 2

The tﬁ%{%&r@é@ﬁ% g%g%lég%gg Lgl)ég illwg Zeln‘]ﬁg )c(zg%dltlc}ngya%hE%X?arc]) tdarln?ﬁa/ q 7a%ng 100%

e.e. 5y1]-4-(5-fluoro-2-nethyl phenyl)-3-pyridinyl kN, 2- di et
hyl propanam de (D56, 110ng) was dissolved in dry MeOH
) |n an ice-salt bath before addi ng cHCI
MS (é%ﬂhtelsgﬁﬁ/g %‘%r(s and stirrin T._for 2 hours
NMR g8 MSQtdei éreﬁmw éﬁdssw)séﬁﬁcgﬁ%fﬁa TH)g& R 68 (RS, |\?eL®H7 72-
7.65 (b2.sx18017)21-Ned ¢d, et Hy] Tt 54708 (s 1) HpiB4.05\(dd, HHYHBOB43..82 (br.s,
2H); 3861 BA 4199} b, 543?P|48?&§ 1%3@@0@3&0@ ¢! slyL 3¢ (dbi #9); 3.02-

295 0. Tr oot pe T DL o ol 1o 36 2 R i I 5025 (ors, 3

2.19-2{081(br- Shpo LAt 184 @randhle 1461 (W"(MOOI\/HZ ;. CDCl 3)
5798( 1H, br s), 777( 1H s), 7.67 ( 2H, s) 7.21

o br s). 7.00 ( M, 6.44 (1H s), 4.57 ( 1H,
2[3h

-s%ﬁauorgmgah %&éw il roi‘ﬁ%zej?‘v'r’?ég@ B )

(hexahy_d[op)gag[no(&ﬂ-fc]mﬁ]ogazm 8(1H)l3-pyyidin 1Y, 2- dlmthyjprépanamlde
(E19)2.42- 2.30 ( 4H, m, 2.29- 2.05 ( 4H m, 1.51- 1.32 (

6H, m M5 (API+): @&, 669. 3 ( NH+|= 100% Exanpl e

46: j\

2-[3,5-bis(trifl uordh@khyl )phenyl N-{4 (5-fluoro-2-ne
t hyl pheny1) - |
6-[ (7S, 9aS) - 7- (hydr oxynmet¥iiy Fopyr azino[ 2,1-c]|

1 ,4]oxazin-8(1 H-yl]-3:A20 F
pyridinyl}-N, 2-di nmet hyl pgopanam de hydrochl ori de (E46)
HCl salt nade accordl ng tb method described in Exanpl e
41 starting from 2-
A 8 np spaled viel wps ehaged mvth)wévwo R38 mmg)) of 26%9- 2- et hyl ph
bis(triflogrdmethy] \o &y W) 6-Ehloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-

dime w p%mﬂewm%aamdé r@zm 025814 irlob; 0410 ﬂ;arepﬁ!a%ﬁom
cl[1, 4 %%Eﬁyﬁtﬁ@g}’%{;{n g(?% g]m f :5)? salumsczﬁ a_l_ thﬁjr%agents

were g§golgec@ i-0-5mi of0dYISSD Eg@;mgeeorqc?uct was purified by ﬂash chromatography
(sulucaZéﬁcl&wdadaaéﬁatoAb 90rore3d1yd) affoeding theNitiedotripotht as @-whifel 3olid 85

aS) - 7 (hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] |
mg (dj{?gg{bg
Rf: O 2| n- -y1] - 3-

MS (BpS/H): di3ﬁ3[M}*HN 2 d| met hyl propanam de (E47) WD
NMRZQM@@&@%WY&E@W(@O%M 91-7.85 (s, 1H); 7.79-7.68 (m, 2H); 7.73-7.65

(br.s, 4HT. 2%*9' 786 I 9, PE BYS-d64 s, 1Pn A beuOre el 1) 4.13-
4.03 wﬁg ks ?ﬁ(gt( g{ 1% (4%. mamy%gﬁam XUDRRORA SN Ly 2.82-

dropyrazino[ 2, 1-c][1, 4] Ova‘I
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58(1H)-y1]-3-pyridinyl)-N, 2-di met hyl propanam de (058,
22ngy, 0.027mmol) was dissolved in dry MeOH (2nl),
w@omhemessr an ice-salt bath to -0C before addi PQI/EPIE/008845

solution (- 0.1nlL), slowy. The reaction m xture was

stirred at -0C for 1 hour before warm ng up and

stirring at R T. for 2 hours. Placed directly onto a
2.74 @ 18EX. THRGAT(d, 1a)s Ridde2.04 (th1iNp@I2162 1% (S18H); D@86 (m, 3H);
2.14- §'ovt(é %)thssop&mw@ﬁ) of 40-wi2ghs NE@. i n 10 MeOH (4 x

. vent evapor ated under reduced pressure to

afford the title conpound as an off white solid.

Example@d) NWVR ( 400MHz, DMBO-d6) 5 8.03 ( 1H, $), 7.89 (

2-[3, ﬂBlS(ﬁ)flUO?Oﬁ!th(ﬂmhe&)(I]-I\T [6B- (Iudﬂd-2-d)eth7lpﬁénf{l)-BH m,

(hex g 1‘]0%5%@)8114) }_ﬁ?Sng 2Hdit4|;ém§ %;%namide
Btk

(E20) 0 (2H, m 2.50- 2.40 ( 3H, 15m),
[[a]ﬁ1 8,8:-120,G5e QBH, m), 1.45 ( 3H,$), 1.31 (3H $) M
(API +) mz 689. 3 (VH+; 100% Exanpl e 48:

2-13, 5-bis(trif|uorirri:yl)phenyl] N-(4-(2-chloro-4-fl
y

uor ophenyl) -
6-[(78,9aS)-7- (hydr et hyphexah
, 4] oxazi n- 8(1H) y1] - >0

dropyrazino[2,1-c][1

41 starting from 2-[3, 5-
bi s(trifluoronethyl) phenyF] -N-14- (2-chl oro- 4-fl uor ophe
ny]_) 6- [(78 QaS) 7- ENANTIOMER 1

hy ST@%MWEB!QMK@BY@HWWsﬁiamfoB 13 isoldtd itd daxRbierS (The

enan %QW%M %elg’d ?y&'tﬂ\'kng\}vh bglt égﬁ;l? gvfg?é l ﬁ{ﬁr&gp%%%?tegﬁgfgng the
follomcc@dcma M%Z\%ﬁa I e 49:
213, 5-bis(trifluoronethyl)phenyg-N-{6-[(78,9aS)-7- 30

prepg,lgyi%gby,amdml:) hexahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
y1] -

Y rharm 11 2 P H N2 _ Al et by -8t
JTIPICITy L] J PyllU'IIIyJ.I N, 2= Ul IICLIIy prupai

(hyuroxyue

a?i deAeYeY)  \WD| 20077 B8654PCT/ EP2006/ 008845

2[| 3, 5supptiéd ri f | wor onet hyl ) phenyl i - I\I-{6 [ (75,9aS)-7- ({]
((jﬂL 1- chiral Golyrp |.. RALGEL OD, (25 x 2) I
e e e e e g hegroromy

5y 1] - Bé@-rateydr oxynetdgil/indhenyl ] - 3- pyridi nyl | - N, 2- di net

hyl prg@@eﬁ%’ de (D6lyy242688m 0. 0315mmml ) was suspended
i %u OH (Im) bgfore adding ¢. HC sofution (5

rFea flr\ mn/fllro Was fhon oj'_l rrnnl At R T

LA >3 TaCT T LILJ LR B YA ot T\ T

for 3 hours Poured directly onto a 5g SCX col um,
MS (E\g/splmcimq-d]r MeOH (2 x 10m_) before eluting the

NMR B mwai f(épF@é‘ﬂ 8 gs 5"?5% M9'§1(7 és{‘s %%g ‘H (?r'i‘t H), 7.73-7.65

(or-5. GHIL T Tof2 - 50 Fot5wd. é@ém FRCEIE R

4 03 (de OH); 2 TN3.68%h 12t S&e3aASd(t, B 3.1 8-30F (br tH) E@Zta 80 4, 1H); 2.82-
%}%‘Tﬂ?l@'ﬂb -2$52ad CHH P Id4es 34 guUNH); BIR-E. 19@%,2@@1@ m, 3H);

2 14

124(5'1)1“5?) AL, éﬁ (11‘?§|"r%%)(573%0666 565?1H 3:; 6. 46

( 1H, d), 4.67 (1H m, 4.53 ( 1H,d), 15 M5 ( AP1l+):
Example 2667. 3( NMH+; 100% Exanpl e 50:
2-[3, 5%% élflfuo%ﬁfetri wtdwheéwz MhetRylphéwylP8S) - 7-
(hex ﬁv(: QJIR-%Y‘[I%Zymng%’H% f-;d f&%ﬂwﬂr(%a]hamlde
(E21) XN IOMER20f E19
[[a]p =-1.0]
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(hydr oxymet hyl ) pheny1] - 3- pyri di nyl}- N, 2-di net hyl propan
waeiode2deydr ochl ori de ( E50) HCl salt nade aceOI/HP20¢6/008845

to met hod described in Exanple 41 starting from 243, 5-

25bi s(trifluoronet hyl)phenyl kN-{6-[ (75, 9aS)-7-(hydroxy

nmet hyphexahydr opyr azi no[ 2, 1-

c][1, 4] oxazi n-8(1H)-y1] - 442- (hydr oxynet hyl ) pheny1] - 3-p

yridinyll-N, 2- di ms[tgkpropanam de (E49, 10.2ny) to

afford a yel |l ow sol ( APRE:[.667.3 (MH+; 100%

30Exanpl e 51:

2[35b|s(tr|fluororrethl)ph N[.6- [ (9aR or

9as) - 2, 2-

di oxi dohexahydropyra2| n 1 c][1, 4it hi azi n-8(1H)-01-4
-(4-fluoro-2-

nmet hyl phenyl) - 3- pyri di nyl } - Nnger@ing®et hyl propanamni de

The tfq [antpgﬂﬁéﬂg{a;s;)ﬁm &qtgc)i Hf;lag theoga?r{"lg %§n605 t‘lloFl)wcs:-gsFT:PgOO g(aumr?gs é mg, 99.8%
€.e. ro-2H pyrazino[l, 2-a] pyrazin-2-yl)-4-(4-fluoro-2-
MS (E@/&h)dspr[mnyl;*) 3-pyridinyl]-243,5-bis(trifluoronmethyl)p
NMR{B 81y g8’ QPAY '7‘§3|e7 858311102 768)68"\RS 2H); 7.73-7.65
e 0 R AR 8 s o1
(brs.d s afr mhB3 uhRAGW? G H); 4.13-
4.03 @, hgh; 3. Br-8.68dt REWI 3 56-3.48d6 1|Hs)o$ ABBPUGI Hh); prEa8&ifti Uhd); 2. 82-
2.74 @1@melb;tz.mng.edqg/,cm)be.d4t2334aw, {apeairzds 1) 3r; zzfzsilzibadz(gu, 3H);

, K . I tention tine .
2'14'%9%)'%%&82@ §f ?Uzqas‘i%q (Zgl‘%s%l-ﬁ) condi tions: 10

Amount supplied 101 ng Chiral Columm CH RALCEL OD H,

Exan(##622 2) cm Mbil e phase
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-(1,1-dioxidohexahydro-5H-isothiazolo[2,3-
a]pyrazin-5-yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide

(E22) ENANTIOMER 1 of E1
H

O \/N N
Preparative conditions:
Amount supplied 37 mg
Chiral Column CHIRALPAK AD-H, (25 x 2) cm
Mobile phase n-Hexane/Ethanol+ 0.1% isopropylamine 25/75 %
viv
Flow rate 15 mi/min
Detection UV at 225 nm

Isolated: 4 mg ; purity of enantiomer 1 resulted to be 100 %

MS (ES/+): 673 [M+H]*

NMR (DMSO-dg): 6 (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.08-6.85 (m, 3H); 6.53
(s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.53-3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).
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n- Hexane/ 2- propanol 94/6 %/v Flowrate 18 m/mn
Detection UV at 225 nm Anal ytical SFC (Berger)
waeondiotseons: Chiral Col utm CHI RALCEL OD-H, ( 25p&1/BP206§/008845
cm Mobi | e phase n- Hexane/ et hanol 70/ 30 %/v Flow rate
0.8 mM/mn Detection W at 225 nm 151H NWR (500 MHz,
DVb0O-d6) 5 ppm 8.02 (br. s., 1 H 7.89 (br. s., 1 H
7.61 784(m2H)716(d 1H)690-714(m2H)
Exar?: 23(br. s., 4.12 - 4.31 (m 2 H 3.08 -3.32 (m

203, g%ﬁyﬂroyeﬁjﬁ%h@blﬁﬁ%@; %zo%d%ﬂ )ﬁg& §HH%F31 i§blof2,3-
alpyragint3-yhet- @x&woez -grethylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
(E23)2ERANTIOMERI2 6f EDr onret hyI ) phenyl | - N46-[ (9aS or

9aR) - 2, 2-
di oxi dohexahydropyl%a(x{q[ 2,1-c] |

Ad] thiazin-8(1H)-y1]-
4- (4-f1 uor o- 2- F

- t hyl propanam de
(E52 - Enantl omer 2) WD O’f‘/ S4PCT/ EP2006/ 008845
The title conpound was obfaj ned as {he second
compound, | abel ed Enantiofer 2, fromthe chiral
separation perforned on F

Preparhive ¢Bnaltidnst | uor omet hyl ) phenyl kN46- (2, 2-

Chiral Column CHIRALPAK AD-H, (25 x 2) cm

Mobile phase n-Hexane/Ethanol+ 0.1% isopropylamine 25/75 %
viv

Flow rate 15 ml/min

Detection UV at 225 nm

Isolated: 6 mg ;purity of enantiomer 2 was 98.8% by UV

MS (ES/+): 673 [M+H]"

NMR (DMSO-dg): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.08-6.85 (m, 3H); 6.53
(s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.53-3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).

Example 24

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aS)-

hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E24)
H

(Nx\ F
N lN\ o
2SN F
| F

A 10 ml microwave tube was charged with 80 mg (0.150 mmol) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 47.4 mg (0.375mmol) of (8aS)-
octahydropyrrolo[1,2-a]pyrazine, 62.2 mg (0.450mmol) of potassium carbonate; the
reagents were dissolved in 0.6 ml of DMSO. The reaction mixture was irradiated in a
microwave oven (180 °C, 300W) for 1 hour and then the crude is purified by a Mass
Directed Preparative Instrument by Waters (System Fraction Lynx TM) performed on a X
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5di oxi dohexahydr opyrazi no[ 2, 1-c][ 1, 4] thi azi n-8(1H)-y1)
-4-(4-fl uoro-2-net hyl phenyl) - 3-
Wpor€28e54 ] - N, 2- di met hyl pr opanam de (E33) as rREHEP2906/008845
for 213,5- bis(trifluoronethyl)phenyli-N46-[(9aR or
9aS) - 2, 2- di oxi dohexahydr opyr azi no[ 2, 1-
c][1,4]thiazin-8(1Myl]-4-(4-fluoro-2-nethyl phenyl)- 3-
TerraBrep dMSIZI1B (30 2-150inmet HY um) (pabrimhadee:(fsn PEUiwatered. 170 HCO2H]
and 199 [CRTN 208 28HCORARtY/1009R [CH&INe RY HONHEDTR] ihGLhirbdnd 30”; 100%
ol i 5, 1545, DAL o ohr 0 1%
HCO3i] anddde ICHCMN+0 4% HCQRHEINA0"( $9% [water 10,46 HCOH] and1%
[CH3CM+021 %IHCD B8 for31.23P Tent fiéw Fte2 48 tnl/miB; U2 Detectidn 3 1@4E2nm; MS
tiofd- g @ 2y Oz TR0 tafyet
oug e By U5 i Gyl s 1 s
compsung ag pg sy(ii?‘f’is ibr onet hyl ) phenyl] - N-{ 4- (4-f | uor o- 2- e
Re = 0. R\(EfitybAgetate)
MS (834 a3B-[Br+eiyot et r ahydr o- 1H- pyrrol o[ 1, 2-c] i m dazol - 2( 3H

NMR) b&}g ¥ @bnm @ & 1M, F7isMRLNY PLPBEMGNS A8y E2F)7 220 s,
1H), ﬁ% ,esefi{bgﬁ éﬁm §,57-6,45: iy W ASHAT8 (O % 3741280 grotie2.42-

2.29 (sy Boh&7t) .86 {m, 3H), 2.17-2.07 (s, 3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H),
1.41-18629)3H): pyrrol i di nyl met hyl ] am no) - 3- pyri di nyl) - N, 2-di
nmet hyl propanam de (D62, 38 ngy, 0.064 mol) was
di ssalved in 1 nnL of anhydrous dichl oronet hane and
Examplg2Ped with triethylamine (20 pL, 0.143 mol). The
2-[3,5Bisftrifroromet iyl jpheghy!] tN-{(3-Hudr@B-methplipbe g eiré-[(8aR)Ay,
hexaﬂy&%i;gmsmm 0P yPaive2 (1 H)a)-8 HIEi N -N2sdifidthyipfopdndMide (E25)
for mn, then brouglt to roomtenperature. After 24
h, the reaction was dMuted w th_gi chl oronet hane (10
m.) and extracted w tNQ/ rine. TheForganics were

coll ected and - 147 - 20071028654PCT/ EP2006/ 008845
t he sol vent renoved. The Jr t S isolated by flash
chromat ogr aphy (silica, | ohexané: Et0Ac 80:20 to

Et 0OAc). Thus were obtain 8 ng of the target
conmpound. HPLC/MS: m z= 63 (M+1l), 51H NWR (400 MHz,

The tHVEEHPBUNBWRE BrébaPed §Brting fidm So@Mg((B.18% ntholé) 8F2f$5- 1
bis«r%%ﬁwbﬁ 7%?%@@@-&-%&@3@@9% fﬁafp%ni\a-%v%g‘%%
dimethyipropappmigleAVO 2905/§02547).17¢mg £0. ol ef ($gRt H) 2. 43
octahfy8ropPrréib[ 122-8fpyfazine3 52 ritig 87 potdssidim (carbohatd) (013774nmbl)H8e
reagég  wéretdissbivié in 0% hPofBsd 4l the $&actiSn nfixtile Wis REABRLE150°C

overnight Obfained @ftef #3shaTheoraeiRgraPaN SRy oiNne Aepired smBRYs. e
MS (ESfy): SR dEH"
NMR §DMSZR&)): & (pprofeely dHY-AFB [y rHY| OF 1.7 80abt. &, 2y 17izzeRD (br. s,

d L digByd) 1Ny 83 YARr 9Rar :
1 TR R Bl M B A SR . 212
2.29( 23'33,[216,741-éﬁZ'?eiBHh?ilo 87 (2ot o8t bJfe1112 (m, 4H)
1.41-CRaifs,siH)y, 59(10-12), 1243-6; 1985) (31 ng, 0.201

mmol ), 243, 5-
Exa IIE‘ Bri f 1 uor onet hyl ) phenyl kN46- chl or o-4- (4-fl uoro-2-ne

yl'phenyl) - 3- pyri di ny1EN, 2- di net hyl pr opanam deAV\D

243,525!?5#6@'2’5?‘7‘?“(%%’“&@)"1@!'@%‘6"Hﬂ'iﬂ'?',m hylphenyl)-6-[(8aR)-
hexablydrepligreld{y)2cai gy cazima({H24]-3-pyidinylinl 2y dimethyprgpadnamide
hydr(i,‘gq&,ldgeg@ﬁ;)rrg, 0.200 mml ) and caesi um carbonate (65

ng, 0.199 mmol) in 3 nL of di oxane was heated to

20100C in a sealed vial overnight. Heating was

continued for additional 2 days. It was diluted with

10 nmL of Et0Ac and extracted with water. The organics

were dried (Na2SO4) and theI ol vent renoved. The

product was isolated by flash chromatography (silica,

cycl ohexane: EtO0Ac 90:10 to 30: 70). Thus were

obtai ned 14 ng of the target conpound.
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25 HPLC/ M5: mlz= 651 (M+1), >99% by UV. 1H NVR (500
MHz, DMBO-d6) 5 ppm8.34 (s, 1 H) 8.10 (s, 1 H 7.84
W@ boo7/038654 2 H) 7.77 (br. s., 1 H 7.57 (s, 1 HCTERS06/008845
(d, 1 H 7.19 (br. s., 1 H 4.54 (br. s., 1 H 3.96
1 H 3.72 (dd, 1 H) 3 25 (dd, 1 H) 3.02 -3.09 (m
-267(m 1 2H4 (s, 3 H 2.28 - 2.42(m

3
9 (s, 3 (m 1 H 1.66- 1.78(m
60 (s, H) 4(s 3 h<F1.26 - 1.38(m 1 H)
1.22 (m 1 H 0h 9 NG 1. m. 1 H) Exanpl e 55:
bls(trlf uor onet h LA N {4-(4-fluoro-2-ne
p enyl)- 6- WD 200710286 A' HeEP2006/ 008845

- (hydr oxynet hyI)hexahopyrroI o[ 1, 2-a] pyrazin-2(1H
[]1-3-pyridinyll-N, 2- lerret hyl propanam de (E55) 5To
a soI ution of

2-[3, WBisdtrifuhroppthy Dby} V-&-(yfluaro-2- rsamlpmewlh@{(ﬁaﬁbl (D67,
hexayr %)rrdldh JrEd] By hzif 2l f IQ)X}'I $-pyAdify z-dlmethylpropanamlde (E25; 39

mg 0(2)(?6;32 ')""W sr(#éo dq iSis )C']I g % pfr I?Cvgrelb'ét%*’&l u

ropana

wﬁoﬁnmé@%w (0 0aBe)) vriSIpwl 29GP AN A TIsBacs: g eaction
mlﬂur@WamhmeCHdtdbd temMperatws idrt30myinniTRentiee seiseriowsadmaved and, the

solid éé@ﬁeﬁ‘%asaﬁtlﬁétéﬂ Wlth-BéﬁtafﬁleXt ure was allowed to cool

tor n 7 and potassi um
ontaf T ey b the B8 d CamEunl a6 pereydBuRl g "o o ar o
MS (Evd):H2at[MdHht 150C for further 8 hours and then it was
NMREDMB@de)t & (rpoo) 183 (s, tHH),a810R (5, i HY),edo6Mst hHYaA &t-7 68 (mi.PH), 7.17
«d, 1J)h? 1%%”973% ﬂﬁbaé@om@%ﬁyﬂ%ch%@w\éséhm QHMmi@@ts%ﬁzﬁﬁ)
The conbi ned organi c extracts were dri ed
and concentrat ed in vacuo to a residue which was
Examplei2fi ed twi ce by flash chronmatography (first
2-[3, $Bis(friflairbmethylfpheng - w(zt-ﬂﬁomm&@étawphen;tm [(84R)eB:
l
oxohggyll)}\é:rgglylgé|So|'i1r é ﬁ%‘igﬁ%@k@ yi]aé b gidln P’ﬂﬁ ?@I@oﬂaﬂamlde
€27 . bov MeoH 9 1, 0.20. UPLCINE! peak at Rt =
0673 mnwth mz [I\/H-Hr 1HN|\/R(300M—|Z

DMSO-c/6) 5 ppm 7. rgv ( s., 1 H 7.73
(s, 2H)20707-72(" 707(m1H)
6.46 (s, 1H) 3.90 (d, F60(m 3 3.11
-3.32 (m 4 2.80 -2. H) FE. 47 (s, 3 2.18

~—+

TITL

5
1
1.

Wk

2.
2.
3
5
h
h

o =

‘<QJ‘<'_'I—‘

(s,3H)161-182(m 140(s 6H)132 1.54
(m 2 H). Exanpl e 56:
blstrlfluororrethyl hen ]rn {f 4-fl uoro-2-ne
A8 rql |§9an ﬂé{@}, s charged with 100 m& PO 18%/m ol) of 2-[3,5-
bis(tri bGrofred8) }pBemyleN-f6-ghlorcatry4H oprpr2-mietiylph2ny)-Byayadingl -2 2-H
dlmet}myMﬂdpaaaﬁ*Me' (WOTQ@)})SIUO@E)?W 76 Ay s aRA0)) & (4 5)
hexa @gpy‘?r%ioﬁfb cﬁ]%ﬁ Fin8(@ons. %Y?% (2093/086638), 52 390334 maoh of

potaqswrrp@qrﬁwatg,dgg rqqu@ingew?rf d in 0.8ml of DMSO. The reactlon mixture
was I8 dbathisle forfdGuzt&rmsmmmwehrddelBy lto a Kdthratbd diHaCUsdldtidnl anal back

extra&t@d ith DG Sthe critfe rRA{RALORESHGHed/dRRHIDBAMRRRABIlica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 23 mg of
the desired compound.

MS (ES/+): 637 [M+H]"

NMR (DMSO-dg): 6 (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.05-6.87 (m, 3H); 6.52
(s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02-
2.84 (m, 2H); 2.61 (t, 1H); 2.48-2.44 (dd, 2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
3H); 1.79-1.65 (m, 1H); 1.53 (s, 3H); 1.38 (s, 3H).
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met hyl phenyl) - 3- pyri di nyl] - N, 2-di met hyl pr opanam de [ WO
2005/ 002577] (60 ng) and potassium carbonate (63 ng)
wowegog/ozsssed. The resulting m xture was heat ed BCT/LBIDG/008845
for 24 hours. The m xture was allowed to cool down to
r.t. and diluted with water (2 nL). The aqueous phase
was extracted with ethyl acetate (3 x 2.5 nL). 5 The
Exangplet28ned organi c extracts were dried and concentrated

2- [353|§(ﬁ'ﬁ%rbﬁ1e@hﬂ)‘l hElhhA]-Wofac- cwﬂsr eh{ l dpevsfl ash

hexaﬁxgro(?ggr%?%@ p"h%]ﬁ;& razi d )&f ?g)y} n | e"ri}\%ﬁpqﬁ%ﬁla?mde (E28)

DCM MeOH 9: 1, Rf=0.48! PLC/I\/ISF kath:O71mn
with mz = 639 [ M+ ‘ MHz, DMVBO-c16) 5
ppm 7.95 (s, 1 H) 7.86 (B 774(3 2 H
7.07 - 7.20 (m 2 H 6.98]- (m’1H)659(s, 1
H 4.12 -4.35 (m 3 H 2783 - 2.99 (m 3 H) 2.48 (s, 3
H 2.43 -2.66 (m 2 H 2. -2.39 (m 1 H 2.18 (s, 3
To a bbluflorPéF 2-[32%5-Bi(tfiflordmEhybprEhy-N2[60&H|dro-4L(2-Bhidropfienyl)-3-

pyrldlé%i %T-hln?etﬁi)lpr%pgﬂamudé (KRS Bdoskodds7E: 431 Smol§infry BMSO (1 mi) s-
octahygrapygrolol . Z alpyrazing. (922 MEPYhBRhpP PR AR RN O2R Med) were

added @n@-the resulting mixture was shaken for 12 hours at 150° C. After cooling the

dichidrBinHapeevhsladded Q2 chy s msdayandie selpir@r boyrid whohddett (2.0
mmo ]é)r}/or tﬂél A %ﬁ«b%@/&é wats ﬁhﬁ(lfj::t ragttroom teampij j OV%'S gPt Then the

resmg@sJ{Itp@q tpe §lfrate was c ed under reduced pressure. Pdrifications
were 2pBie8-duit s¢ing inidsaatirentet tRD(pheny | | - N[ 641- (1[ (1, 1-
di met hyl et hyl) (d| rret hyl ) si | ygoxy} nmet hyphexahydr opyrr ol

2| n-
Prepféfjt?'fad%}g%f ?ﬂe@ﬂ eny"ﬁ 53 pyridinyl]-N, 2-di met hyl pro
panam de (074, 10 5 rrg) in dry nethanol (1 nlL) at OC
Columne dr oy Tefrad® CdBto ahethtHC19 was added. The 25

Mobureeﬁrﬁké'ﬂmﬂ{%@;f@olwﬁ@nﬁﬁ ipH18dB2EHISN for 1.5 hours and

SN ST (e

Flowdateect | 30 eHEimed onto a SCX cartridge (eluting with
UV wilk@khgthdasgeroni a, 24D-350 aml ution in methanol) to give

es ound (4.5 ng) as yellow oil. UPLC M5
Masst'%ﬁ 9 o é’o&%ﬁg mnwthmz = 653 [Mi-H . 30 The
loniz t&ﬂ”l ovm% exanpl es were obtai ned through preparation
anal ogous to the follow ng one: E58 35A suspension of
Anal?tl@alg:hbbmétddrébhi&rdmﬂtmﬁs) phenyl | -N-[ 6-chl oro-4-(4-flu
or o-

net hyl ph din 2- di met hyl pr opanam de [ WD
Columpps) oo’é “@g&%%rﬁﬁm g‘%“'&

Mob.mmemesummousmwlg B: CH:CN
Grad(e?@ 0% @yaby f i Yo B0 YB L tocd a9 (BYih 19-rbin2 88 %qB§ fdr B7fin
FIowK?t ‘?/ﬂr) Cul (72 ng, 2 eq),

R “Di et yI et hyl enedi am ne (4014.1, 2 eq) and
UV weyelengtisange: ny,  22M$59 AMdi oxane (3 M) was heated in
Massarasgel ethd-2@®kamtr 80C for 4 hrs and at 120C overni ght.
lonizdtith: F eaggion mixture was taken up wth dichloronethane

It~ was

Obta%gg 4ale ogfh \clj\glets"ggcwnéla Nr4Cl aqg.. The organic phase

Ss and the cru e _was
NMRG D) TR (3. (17 G0 e AP 7 G, S0 ) 2 AHb DRSO (m.
2H), 1.2 (8,01H), 6)72t(s, tH)v4.39K8, thi) n@zddnmmad)sgass (rg) 2H), 2.90-2.83 (t,
1H), %?129463¥rﬁpﬁ1i)e§,42t(993|-ﬁct 198, 481) W0 £ (R H e . o7 180, dJH)g1 45-1.19
7&@ | owm ng 10 experinental procedure: E61 To
(m, 1 ution of
213, 5-bis(trifluoromethyl)phenyl KN-{4-(4-fl uoro-2-meth
yl phenyl)-6- [(8aR)-1-oxoh £XR. hyd ropyrrol o [1
, 2-a] pyrazi n-2(1H)-yl]-3-pyrid
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15di met hyl pr opanam de (E60, 47 ng, 0.074 mmol) in
di chl oronethane (1.9 m ), cooled to 0C, was added
waoleompeesses 1IN HCl in Et 20 (88 p.1) and the reacPCDBP2006/008845
m xture was stirred at OC for 30 mns. The sol vent was
evaporated and the solid was triturated wth pentane
to give title conmpound (50 ngy). Exanple n Structure
Exanigllaract eri z ati on Mononmer Mononer Preparation E58 N O

2.3,39B(triffidromethyl)-PhenEACELRIHIGropReh P8 [(8aR)-
hexaﬁsér%wgr%?&x ,ri-%lp?( a%iﬂ-%(‘ﬁl)pﬁf-g-%yﬁalng{%}- ,'2-&rr]neet‘)§%%panamide (E29)

Cl

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-chlorophenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (WO 2005/002577; 0.11 mmol) in dry DMSO (1 ml) R-
octahydropyrrolo[1,2-a]pyrazine, (0.22 mmol) and potassium carbonate (0.22 mmol) were
added and the resulting mixture was shaken for 12 hours at 150° C. After cooling the
dichloromethane was added (2 ml) and then isocyanate polymer bound was added (2.0
mmol), and the resulting mixture was shaken at room temperature overnight. Then the
resin was filtered and the filtrate was concentrated under reduced pressure. Purifications
were carried out using mass directed HPLC:

Preparative chromatographic conditions

Column: X TerraMS C18 5 ym, 100 x 19 mm

Mobile phase: A: NH;HCO; sol. 10 mM, pH10; B: CH;CN

Gradient: 30% (B) for 1 min, from 30% (B) to 95% (B) in 9 min, 95% (B) for 3 min
Flow rate: 20 ml/min

UV wavelength range: 210-350 nm

Mass range: 100-900 amu

lonization: ES+

Analytical chromatographic conditions

Column: X Terra MS C18 5 ym, 50 x 4.6 mm
Mobile phase: A: NH;HCO; sol. 10 mM, pH10; B: CH:CN
Gradient: 30% (B) for 1 min, from 30% (B) to 95% (B) in 9 min, 95% (B) for 3 min
Flow rate: 1 ml/min
UV wavelength range: 210-350 nm
Mass range: 100-900 amu
lonization: ES+
Obtained 26.3 mg of the desired compound.
NMR (DMSO-dg): & (ppm) 8.03 (s, 1H), 7.90 (s, 1H), 7.74 (s, 2H), 7.54 (2, 2H), 7.49-7.39
(m, 2H), 7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22 (d, 1H), 3.05-2.98 (m, 2H), 2.90-2.83
(t, 1H), 2.57-2.46 (m, 1H), 2.42 (s, 3H), 2.12 (t, 1H), 2.04 (q, 1H), 1.97-1.61 (m, 4H), 1.45-
1.19 (m, 7H).
-132 -
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Example 30

2-[3,5-Bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
hydrochloride (E30) ENANTIOMER 1

[0
F
*
Nj\ FLF
CH

NlN\ o
=
\ F

F ENANTIOMER 1

A sample of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E20, 42 mg, 66 pmol) was suspended in 1 ml of anhydrous diethyl ether and treated at
0°C for 30 min with 79 uL of 1M HCI in diethyl ether. The solvent was removed under a
stream of nitrogen and the product triturated with anhydrous pentane, to give, after
filtration, the hydrochloride as a white solid (44 mg, quantitative).

MS (ES/+): 639 [M+H]"

NMR (DMSO-dg): 6 (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s, 1H), 7.85-7.60 (m, 2H),
7.19 (d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56 (d, 1H), 4.43 (d, 1H), 4.12-3.93 (m,
2H), 3.81 (t, 1H), 3.59 (t, 1H), 3.52-3.45 (m, 1H), 3.29-3.12 (m, 3H), 3.05-2.79 (m, 1H),
2.60-2.52 (m, 1H), 2.33-2.20 (br. s, 3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09
(m, 6H).

Example 31

2-[3,5-Bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methyiphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
hydrochloride (E31) ENANTIOMER 2

[O
* F
F
CIHN]\ ]
N | N 0
=

N
! F

F ENANTIOMER 2
A sample of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E21; 39 mg ,61 pmol) was suspended in 1 ml of anhydrous diethyl ether and treated at
0°C for 30 min with 73 pL of 1M HCI in diethyl ether. The solvent was removed under a
stream of nitrogen and the product triturated with anhydrous pentane, to give, after
filtration, the hydrochloride as a white solid 41 mg.
MS (ES/+): 639 [M+H]*
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Described in literature: Quinolinone conpounds. Jpn.
WK0a28bokkyo Koho (1985), 12 pp. CODEN:  JKXXARPQIPEP2006/008845

NMR (DMSO-dg): 8 (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s, 1H), 7.85-7.60 (m, 2H),
7.19 (d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56 (d, 1H), 4.43 (d, 1H), 4.12-3.93 (m,
2H), 3.81 (t, 1H), 3.59 (t, 1H), 3.52-3.45 (m, 1H), 3.29-3.12 (m, 3H), 3.05-2.79 (m, 1H),
2.60-2.52 (m, 1H), 2.33-2.20 (br. s, 3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09
(m, 6H).

Example 32
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(3R,8aR)-3-
(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E32)

The title compound was prepared starting from 323 mg (0.608 mmoles) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 1.216 mg (0.160 mmol) of (3R,9aR)-octahydro-
2H-pyrido[1,2-a]pyrazin-3-ylmethanol (Tetrahedron Asymmetry, 1996, 7(7), 1999-2005),
35mg of bis(dibenzylideneacetone)palladium (0.061 mmol), 57 mg of 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (0.145 mmol), 297 mg (0.912
mmol) of cesium carbonate; the reagents were dissolved in 10ml of toluene and stirred at
140°C in a closed vial for 4 hours. More dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl (57 mg 0.145 mmol), and bis(dibenzylideneacetone)palladium (35
mg, 0.061 mmol) were added and the reaction kept at 140°C for additional 4 hours. The
crude material was loaded on a SCX cartridge, the neutral fractions were washed with
methanol and the basic eluted with 2M ammonia in methanol and collected. The solvent
was removed and the residue purified by chromatography (Silica) eluting with ethyl acetate,
followed by a gradient from methylene chloride to methylene chloride:methanol 95:5. The
cleanest fractions were purified further by chromatography on an NH; silica cartridge with a
gradient cyclohexane to cyclohexane:ethyl acetate 70:30, affording 29 mg of the title
compound as pale yellow solid.

MS (ES/+): 653 [M+H]"

NMR (DMSO-dg): & (ppm) 7.89-7.86 (s, 1H); 7.80-7.76 (s, 1H); 7.70-7.66 (s, 2H); 7.12-7.03
(m, 2H); 7.00-6.92 (m, 1H); 6.50-6.47 (s,1H); 4.06-3.97 (m, 1H); 3.66-3.54 (m, 3H); 3.49-
3.39 (m, 1H); 3.27-3.12 (m, 1H); 3.11-3.00 (m, 1H); 2.89-2.77 (m, 2H); 2.44-2.38 (s, 3H);
2.17-2.07 (s, 3H); 2.07-1.41 (m, 5H); 1.38-1.31 (s, 3H); 1.26-1.20 (s, 3H).

Example 33
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2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-(2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (E33)

W/

F

A 8 ml sealed vial was charged with 180 mg (0.31 mmol) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577); 168 mg (0.62 mmol) of octahydropyrazino[2,1-
c][1,4]thiazine 2,2-dioxide (D19), 128 mg (0.701 mmol) of potassium carbonate; the
reagents were dissolved in 1 ml of DMSO and stirred at 150°C for 18h. The reaction
mixture was diluted with water and ethyl acetate and the aqueous phase was extracted with
ethyl acetate. The combined organic fractions were dried and the solvent was removed
under reduced pressure. The crude product was purified by flash chromatography (silica,
cyclohexane/EtOAc 50/50 to EtOAc) affording the title compound as a white solid 105 mg.
MS (ES/+): [M+Na]".

NMR (DMSO-dg): 8 (ppm) 8.07-7.99 (s, 1H), 7.97-7.86 (s, 1H), 7.82-7.62 (m, 2H), 7.22-7.12
(d, 1H), 7.15-6.98 (m, 2H), 6.79-6.69 (s, 1H), 4.32-4.13 (m, 2H), 3.31-3.07 (m, 5H), 3.04-
2.84 (m, 3H), 2.73-2.55 (m, 2H), 2.57-2.43 (m, 3H), 2.36-2.18 (m, 1H), 2.29-2.05 (m, 3H);
1.60-1.27 (m, 6H).

Example 34
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E34)

(L
N CF,
N IN\ o
HO™ = N CF,
F
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2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D24) (390 mg, 0.498 mmol)
was dissolved 17 mL of methanol. To this solution was added concentrated HCI (0.9 mL) at
0°C, and stirring was continued at room temperature for 3h (complete conversion). The
reaction mixture was loaded on a SCX cartridge and washed with MeOH. The product was
eluted with 0.5 M methanolic ammonia. The product-containing fractions were evaporated,
leaving the target compound as a white solid: 310 mg, 0.464 mmol, 93%.

UPLC/MS: m/z= 669 (M+1).

'H-NMR (DMSO-ds): & (ppm) 8.07-7.97 (s, 1H), 7.88-7.81 (s, 1H), 7.79-7.69 (br. s, 2H),
7.19-7.11 (d, 1H), 7.14-7.06 (br. s, 2H) 6.64-6.56 (s, 1H), 4.75-4.65 (m, 1H), 4.31-4.13 (br.
S, 1H), 4.15-4.01 (br. s, 1H), 3.80-3.68 (m, 3H), 3.58-3.49 (t, 1H); 3.43-3.34 (m, 1H); 3.18-
3.09 (t, 1H); 3.04-2.98 (d, 1H); 2.68-2.58 (d, 1H); 2.51-2.45 (s, 3H); 2.20-2.13 (s, 3H), 2.29-
2.00 (m, 4H); 1.54-1.39 (s, 3H); 1.39-1.28 (s, 3H).

Example 35
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide Hydrochloride (E35)

o)
[ H
N CF,
N_ _N
H-CI : l A

0O

HO~ Z N CF,

F
To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]}-N-{4-(4-fluoro-2-methylphenyl)-6-
[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E34) (300 mg, 0.449 mmol) in 2 mL of diethyl ether was added 0.6
mL of a 1M HCI solution in diethyl ether. A white precipitate formed. The solvent and
excess HCI were removed under a stream of nitrogen and the residue was triturated with 1
mL of 1:1 pentane: Et,0. The white solid was collected by filtration and left under high
vacuum to give the title compound 280 mg, 0.397 mmol, 88% yield.
1H NMR (500 MHz, DMSO-ds) & ppm 10.24 (br. s., 1 H) 8.03 (br. s., 1 H) 7.90 (br. s., 1 H)
7.55-7.82(m,2H)6.89-7.24 (m, 3H)6.77 (br.s., 1 H) 4.65 (br. s., 1 H)4.45 (br. s., 1 H)
3.92-415(m,2H)3.76 -3.90 (m, 2H) 3.34 -3.55(m, 2 H) 3.09-3.36 (m, 2 H) 2.84 -
3.04 (m, 1H)2.49-2.62(m,2H)2.01-230(m,6H)1.10- 1.58 (m, 8 H).
op (¢ = 0.5 in MeOH) = -39.6 obtained using a polAAR 3000 polarimeter, A = 589.4nm, cell
volume = 1.3ml, path length, | = 1dm. (This value was determined on a different sample,
spectroscopically the same as that described above and prepared in an analogous way).
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Example 36
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aR)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E36)

O

Ol
N CF,
k:/N IN\ o
s

HO 7 N CF,

F
2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aR)-7-({[(1.1-
dimethylethyl)(dimethyl)silylloxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D25) (87 mg, 0.111 mmol)
was dissolved 4 mL of methanol. To this solution was added concentrated HCI (0.2 mL) at
0°C, and stirred at room temperature for 1h (complete conversion). The reaction mixture
was loaded on a SCX cartridge and washed with MeOH. The product was eluted with 0.5 M
methanolic ammonia. The UV-active basic fractions were evaporated, leaving the target
compound as a white solid: 69 mg, 0.103 mmol, 93%.

MS: m/z= 669 (M+1).

'H-NMR (DMSO-d): & (ppm) 8.07-7.97 (m, 1H), 7.95-7.89 (br. s, 1H), 7.81-7.67 (br. s, 2H),
7.20-7.10 (d, 1H), 7.16-7.04 (br. s, 2H), 6.75-6.65 (br. s, 1H), 4.87-4.78 (br. s, 1H), 3.96-
3.79 (br. s, 1H), 3.66-3.47 (m, 4H), 3.42-3.34 (m, 1H), 3.32-3.23 (m, 1H); 3.17-3.07 (dd,
1H); 2.71-2.63 (dd, 1H); 2.61-2.39 (m, 2H); 2.50-2.44 (s, 3H); 2.39-1.99 (m, 3H); 2.16-2.02
(br. s, 3H); 1.58-1.42 (s, 3H); 1.40-1.27 (s, 3H).

Example 37

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S, 9aR or 9aS)-
7-(hydroxymethyl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yI]-3-
pyridinyl}-N,2-dimethylpropanamide (E37)-Diastereoisomer 1
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HO™ = N CF,
F

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S, 9aR or 9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-
8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D31) (170 mg,
0.2 mmol) in 8 mL of methanol was added dropwise HCI 12 N (0.4 mL) at 0°C. The reaction
mixture was stirred at room temperature for 1.5 hrs, then it was purified by SCX cartridge to
give the title compound as a white solid (120 mg, yield=81%).

HPLC : peak @ t=5.54 min

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.01 (s, 1H) 7.85(s, 1 H) 7.63-7.81 (m,2H) 7.16
(d,1TH)7.03-717(m,2H)6.67 (s, 1H)4.71 (t, 1H)4.19-436 (m, 1 H)4.02-4.19 (m, 1
H) 3.65-3.80(m, 1 H) 3.36 - 3.53 (m, 1 H) 3.24 - 3.36 (m, 2 H) 3.15-3.29 (m, 2 H) 3.10
(d,1H)2.86-3.01(m,1H)2.72-2.84 (m, 1H)265(d,1H)249(s,3H)2.42-256(m, 2
H)2.20 (s, 3H) 1.49 (s, 3 H) 1.34 (s, 3 H).

Example 38

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S, 9aS or R)-7-
(hydroxymethyl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E38)-Diastereomer 2

o, .0
S

(s

N CF,
k:/N IN\ o

HO™ N

I CF,

F
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-[(7S, 9aS or R)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-
8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D36) (158 mg,
0.190 mmol) was dissolved 10 mL of methanol. To this solution was added dropwise
-138 -
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concentrated HC! (0.4 mL) at 0°C, and stirred at room temperature for 1.5 h (complete
conversion by UPLC/MS, peak at 0.87 min., m/z = 717 (M+1), 359 (M, +1). The reaction
mixture was purified by SCX cartridge, leaving the target compound as a solid: 107 mg,
0.149 mmol, 78%.

MS: m/z= 669 (M+1).

1H NMR (500 MHz, DMSO-dg) & ppm 7.97 - 8.07 (m, 1 H) 7.81-7.93 (m, 1 H) 7.62 - 7.81
(m,2H)6.90-7.24 (m, 3H)6.57 -6.71 (m, 1 H)4.65-4.76 (m, 1 H) 4.09 - 4.38 (m, 1 H)
3.65-3.79(m, 1H)3.30-3.49 (m, 2H)3.05-3.28 (m,5H)3.00( 1H)265-2.79 (m, 1
H) 2.37 -2.50 (m, 1 H) 2.01 - 2.33 (m, 7 H) 1.10 - 1.55 (m, 6 H).

Example 39

N-[6-[(3S, 9aR or S)-8-acetyl-3-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E39)-Diastereocisomer 1

YO

N
(e
N CF,
N

o
HO™ = N CF,

F
N-[6-[(3S, 9aR or S)-8-acetyl-3-({[(1,1-dimethylethyl)(dimethyl)silylloxy}methyl)octahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl}-N,2-dimethylpropanamide (D41) (1.168 g, 1.42 mmol) was
dissolved in 40 mL of methanol. To this solution was added concentrated HCI (2.5 mL) at
0°C, and stirred at room temperature for 1 h. UPLC/MS analysis showed complete
conversion to the expected product (peak at 0.75 min, m/z = 710 (M+1), 355.7 (M/, +1)).
The reaction mixture was purified by SCX cartridge, followed by flash chromatography
(CH.CI, -> CH,CI, : MeOH 92.5 : 7.5), to give target compound as a solid: 483 mg, - mmol,
78%.
1H NMR (500 MHz, DMSO-ds) 6 ppm 7.97 - 8.06 (m, 1 H) 7.80-7.89 (m, 1 H) 7.60 - 7.80
(m,2H)6.90-7.24(m,3H)6.54-6.76 (m, 1 H) 4.66 - 4.74 (m, 1 H) 4.04 - 4.43 (m, 2 H)
3.67-3.91(m,2H)3.32-3.47 (m, 1 H)3.13-3.23 (m, 1 H) 3.00 - 3.10 (m, 1 H) 2.68 -
2.87(m,2H)255-2.69(m,2H)1.78-240(m, 12H) 1.11 - 1.58 (m, 6 H)

Example 40
N-[6-[(3S, 9aS or R)-8-acetyl-3-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E40)-Diastereoisomer 2
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N-[6-[(3S, 9a8S or R)-8-acetyl-3-({[(1,1-dimethylethyl)(dimethyl)silyljoxy}methyl)octahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyi]-N,2-dimethylpropanamide (D42) was treated as described for N-
[6-[(3S, 9aR or S)-8-acetyl-3-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (D41) above. UPLC/MS analysis
showed complete conversion to the expected product (peak at 0.71 min, m/z = 710 (M+1),
355.7 (M, +1)).The product was purified in the same way, yielding 700 mg.

1H NMR (500 MHz, DMSO-dg) 6 ppm 7.97 - 8.06 (m, 1 H) 7.86 - 7.94 (m, 1 H) 7.61 - 7.82
(m,2H)6.92-7.21 (m,3H)6.64-6.79(m, 1 H)4.75-4.84 (m, 1H)4.05-4.17 (m, 1 H)
3.90-4.05(m,1H)3.45-3.69(m,4H)3.33-3.45(m,1H)3.18-3.30 (m, 1 H) 3.05 -
3.18(m,2H)269-283(m,1H)251-264(m,2H)2.32-245(m,2H)2.05-229(m, 5
H) 1.93-2.01 (m, 3 H) 1.09 - 1.56 (m, 6 H).

Example 41: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6'-[(7S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide (E41)

(e

N

/
HO T CF,

2-[3,5-bis(trifluoromethyl)phenyl]-N-{6'-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl]-4-methyl-3,4'-bipyridin-3'-yl}-N,2-dimethylpropanamide (D53, 86mg) was
dissolved in dry MeOH (4mL), cooled in an ice/salt bath to ~0°C before adding
¢.HCI solution. The mixture was stirred at ~0°C for 45mins before allowing to warm
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up to R.T. and stirring for a further 2hrs. Placed on a 5g SCX column, washed with
MeOH x3, before eluting compound off with NH3 in MeOH. Solvent evaporated.
Residue purified on a 5g sek pak column eluting with Pent to EtOAc to
10%MeOH/EtOAc. Solvent evaporated to dryness in vacuo to afford a colourless
gum of the title compound.

NMR (DMSO- d6) 6 8.44 (1H, d), 8.21 (1H, s), 8.04 ( 1H, s), 7.89 ( 1H, s), 7.73 ( 2H,
s), 7.33(1H,d), 6. 70 (1H, s),4.71 (1H, brt), 4.23 ( 1H, br s), 4.10 ( 1h, brs), 3.76
(3H,m), 3.55 ( 1H, t), 3.41 (2H, m), 3.16 ( 1H, t), 3.02 ( 1H, d), 2.66 ( 1H, m), 2.33-
2.05(7H, m), 1.47-1.17 ( 6H, br m)

MS (API+): m/z 652.1 (MH+; 20%).

Example 42: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6'-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide hydrochloride (E42)

o
X
N HCl CF,
LUNN
O T

/ =
HO T CF,
X

=N

Title compound was made by dissolving 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6'-

[(7 S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl}-4-
methyl-3,4'-bipyridin-3'-yl}-N,2-dimethylpropanamide (E41, 33.8mg) in minimum of
DCM, adding 1M HCI solution in Et20, adding Et20, triturating till a solid
precipitates out. Liquors removed. More Et20 added triturated again. Solvent blown
dry to afford a white solid.

MS (API+): m/z = 652.3 (MH+; 20%)

Example 43: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-fluoro-6'-[(7 S,9aS)-7-

(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-2-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide (E43)

o

[ H
N
NN
i

Ho” /r|4 CF,
=
g

F
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2-[3,5-bis(trifluoromethyl)phenyl]-N-(6'-chloro-6-fluoro-2-methyl-3,4'-bipyridin-3'-yl)-
N,2-dimethylpropanamide (D54, 53.5mg, 0.1mmol), (7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine (D51,
37mg, 0.13mmol) were dissolved in toluene (1.5mL). Bis tritertbutylphosphine
palladium (13mg, 0.026mmol), followed by hexadecyitrimethylammoium chloride (
10uL, 25% agq sol), and finally sodium hydroxide solution (0.13mL, 50% aq sol). The
mixture was degassed for 5 minutes before heating at 90°C for 4.5 hours. Cooled to
R.T., diluted with EtOAc, washed with sat. NaHCO; solution, dried (MgSO,).
Filtered. Solvent evaporated. Residue purified by SCX column, washing with MeOH
before eluting with NH3 in MeOH. Solvent evaporated. Residue purified by column
chromatography eluting with Pent to EtOAc to 10% MeOH/EtOAc. Solvent
evaporated under reduced pressure to afford a colourless solid of the title
compound (11mg).

NMR (400MHz, CDCI3) 6 7.98 (1H, s), 7.79 ( 1H, s), 7.73-7.70 ( 1H, br m), 7.64
(1H, s), 6.82 ( 1H, s), 6.43 (1H, s), 4.55 ( 1H,d), 4.02 ( 2H, s), 3.90 ( 1H, d), 3.81
(2H, t), 3.67 ( 1H, m), 3.33 (1H, t), 3.12- 3.06 (2H,m), 2.77 (1H, d), 2.54 — 2.30
(10H, m), 1.49 ( 3H,s), 1.35 (3H,s)

MS (API+): m/z 670.3 (MH+; 100%)

Example 44: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-fluoro-6’-[(7 S,9aS)-7-

(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-2-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide hydrochloride (E44)

o]
@X
N
N.
o/

Hi

HCI salt made as described in example 41 starting from 2-{3,5-
bis(trifluoromethyl)phenyl]-N-{6-fluoro-6'-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-2-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide (E43, 11.3mg)to afford an off white solid.
MS (API+): m/z 670.3 (MH+; 100%)

Example 45: 2-[3,5-bis(trifluoromethyl)phenyl}-N-{4-(5-fluoro-2-methylphenyl)-

6-[(7S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E45)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl]-4-(5-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D56, 110mg)
was dissolved in dry MeOH (2mL), cooled in an ice-salt bath before adding cHCI
solution ( ~0.2mL), and stirring at R.T. for 2 hours. Poured directly onto a 5g SCX
column. Washed with MeOH (2 x10mL), before eluting the compound with NH3 in
MeOH 94 x10mL). Solvent evaporated. Residue purified on a 5g sek-pak column
eluting with Pent to EtOAc to 10%MeOH/EtOAc. Solvent evaporated to afford the
titte compound as a white solid.

NMR (400MHz ; CDCI3) 8 7.98 ( 1H, brs), 7.77 (1H, s), 7.67 ( 2H, s), 7.21 (1H, br
s), 7.00 ( 2H, m), 6.44 (1H, s), 4.57 ( 1H, br s), 4.20- 4.08 ( 1H, br m), 4.02 ( 2H, s),
3.89 ( 1H, dd), 3.81 (2H, d), 3.70 ( 1H, m), 3.33 (1H, t), 3.11- 3.05 (2H, m), 2.76 (
1H, d), 3.63 ( 1H, d), 2.42- 2.30 ( 4H, m), 2.29- 2.05 ( 4H, m), 1.51- 1.32 ( 6H, m)
MS (API+): m/z 669.3 ( MH+; 100%)

Example 46: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(5-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide hydrochloride (E46)

0]

EH
N
HO

HCI
jﬂ c o,
N N
: | ~ o
7 = N/UX@CFJ
|
F

HCI salt made according to method described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{4-(5-fluoro-2-methylphenyl)-6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E45, 11.5mgq) to afford a pale yellow solid

MS (API+): m/z 669.3 (MH+; 100%)

Example 47: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-fluorophenyl})-

6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E47)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-fluorophenyl)-6-[(7S,9aS)-7-
({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (D58, 22mg, 0.027mmol) was
dissolved in dry MeOH (2mL), cooled in an ice-salt bath to ~0°C before adding
c.HCI solution (~ 0.1mL), slowly. The reaction mixture was stirred at ~0°C for 1 hour
before warming up and stirring at R.T. for 2 hours. Placed directly onto a 2g SCX
column, washing with MeOH (2 x 5mL) before eluting the compound off with NH3 in
MeOH (4 x 5mL). Solvent evaporated under reduced pressure to afford the title
compound as an off white solid. (10mg)

NMR ( 400MHz, DMSO-d6) & 8.03 ( 1H,s), 7.89 ( 1H, s), 7.71 (2H, s), 7.55 ( 1H, d),
7.34 (2H, m), 6.65 ( 1H,s), 4.71 ( 1H,t), 4.22 (1H, br m), 4.07 ( 1H, br m), 3.76 (
2H,m), 3.55 ( 1H, t), 3.15 ( 1H,t), 3.03 (1H, m), 2.68- 2.60 (2H,m), 2.50- 2.40 ( 3H,
m), 2.18- 2.05 (3H, m), 1.45 ( 3H,s), 1.31 (3H,s)

MS (API+): m/z 689.3 (MH+; 100%)

Example 48: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-fluorophenyl)-
6-[(7S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide hydrochloride (E48)
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HCI salt made according to method described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-fluorophenyl)-6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E47, 10mgq) to afford a pale yellow solid.

MS (API+): m/z 689.2 (MH+; 100%)

Example 49: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-[(7S,9aS)-7-

(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-[2-
(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide (E49)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl]-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide (D61,
24.6mg, 0.0315mmol) was suspended in dry MeOH (1mL) before adding c.HCI
solution (5 drops). The reaction mixture was then stirred at R.T. for 3 hours. Poured
directly onto a 5g SCX column, washing with MeOH (2 x 10mL) before eluting the
compound off with NH; in MeOH ( 4 x 10mL). Solvent evaporated. Residue purified
on a 5g sek pak column eluting with 0 — 100% EtOAc/Pent followed by 0 -10%
MeOH/EtOAc. Solvent evaporated to afford the title compound as a colourless gum.
NMR ( 400MHz, CDCI3) 8 7.94 ( 1H,d), 7.78 ( 1H, s), 7.66- 7.59 ( 3H, m), 7.43 (
1H, t), 7.28 ( 1H, m), 7.00- 6.96 (1H, m), 6.46 ( 1H, d), 4.67 (1H, m), 4.53 ( 1H,d),
4.42-4.34 (1H, m), 4.05 - 3.98 ( 2H, m), 3.90- 3.67 ( 6H,m), 3.35- 3.30 (1H,m),
3.09- 3.00 ( 2H,m), 2.72 (3H,d), 2.63 ( 1H,dd), 2.45- 2.30 ( 3H,m), 1.30 ( 6H,s)

MS ( API+): m/z 667. 3( MH+; 100%)

Example 50: 2-[3,5-bis(trifluoromethyl)phenyl]-N<{6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-[2-
(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide hydrochloride
(E50)

HCI salt made according to method described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{6-[(7 S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-
c][1,4]oxazin-8(1H)-yl]-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-
dimethylpropanamide (E49, 10.2mg) to afford a yellow solid.

MS ( API+): 667.3 (MH+; 100%)

Example 51: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(3aR or
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E51- Enantiomer 1)

9aS)-2,2-
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N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-

methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-

dimethylpropanamide (E33, 101 mg) was submitted for chiral separation to isolate
its enantiomers. The Enantiomer labeled 1, of unknown but single stereochemistry
was isolated using preparative conditions described below (obtained 12 mg of title
compound, >95%e.e., analytical retention time 10.23 min).
Semipreparative SFC (Gilson) conditions:

Amount supplied

101 mg

Chiral Column

CHIRALCEL OD-H, (25 x 2) cm

Mobile phase n-Hexane/2-propanol 94/6 % viv
Flow rate 18 mi/min
Detection UV at 225 nm

Analytical SFC (Berger) conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/ethanol 70/30 % v/v
Flow rate 0.8 ml/min

Detection UV at 225 nm

1H NMR (500 MHz, DMSO-ds) & ppm 8.02 (br. s., 1 H) 7.89 (br. s., 1 H) 7.61 - 7.84
(m, 2 H) 7.16 (d, 1 H) 6.90 - 7.14 (m, 2 H) 6.72 (br. s., 1 H) 4.12 - 4.31 (m, 2 H) 3.08
-3.32 (m, 5H) 2.85-3.03 (m, 3 H)2.52 - 2.73 (m, 2 H) 2.01 - 2.32 (m, 7 H) 1.13 -

1.59 (m, 6 H)
MS (direct): 687 (M+1)

Example 52:

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(9aS or

9aR)-2,2-

dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E52 - Enantiomer 2)
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The title compound was obtained as the second compound, labeled Enantiomer 2,
from the chiral separation performed on 2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-(2,2-
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl)-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl}-N,2-dimethylpropanamide (E33) as reported for 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-[(9aR or 9aS)-2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (E51)(obtained 70 mg, >95.5%e.e., analytical retention time
14.56 min).

1H NMR (500 MHz, DMSO-dg) 6 ppm 8.02 (br.s., 1 H) 7.89 (br.s., 1 H) 7.61 - 7.84
(m,2H)7.16(d,1H)6.90-7.14 (m,2H)6.72 (br. s., 1 H)4.12-4.31 (m, 2 H) 3.08
-3.32(m,5H)2.85-3.03(m,3H)252-273(m,2H)2.01-2.32(m,7H)1.13 -
1.59 (m, 6 H)

MS (direct): 687 (M+1)

Example 53: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7aS)-3-oxotetrahydro-1H-pyrrolo[1,2-c]imidazol-2(3H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E53)

O
- CF
N N_ N ’
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= N CF,

F
The starting 2-[3,5-bis(trifluoromethyl)phenyl]-N-(4-(4-fluoro-2-methylphenyl)-6-
{[(2S)-2-pyrrolidinylmethyllamino}-3-pyridinyl)-N,2-dimethylpropanamide (D62, 38
mg, 0.064 mmol) was dissolved in 1 mL of anhydrous dichloromethane and treated
with triethylamine (20 plL, 0.143 mmol). The solution was brought to 0°C and
triphosgene (10 mg, 0.034 mmol) was added. The reaction was stirred at 0°C for 15
min, then brought to room temperature. After 24 h, the reaction was diluted with
dichloromethane (10 mL) and extracted with brine. The organics were collected and
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the solvent removed. The product was isolated by flash chromatography (silica,
cyclohexane: EtOAc 80:20 to EtOAc). Thus were obtained 8 mg of the target
compound.

HPLC/MS: m/z= 623 (M+1),

1H NMR (400 MHz, DMSO-ds) 6 ppm 8.03 (s, 1 H) 8.00 (s, 1 H) 7.89 (s, 1 H) 7.66 -
7.72(m,2H)7.04-7.13 (m, 2H)6.94-7.04 (m, 1 H)4.10 (t, 1 H) 3.94 (dd, 1 H)
3.74-3.84(m,1H)3.47-3.59(m,1H)2.90-3.08(m, 1H)2.43 (s,3H)2.09(s, 3
H)1.97-210(m,1H)1.74-1.98 (m,2H) 147 -1.73 (m, 1 H) 1.36 (s, 6 H)

Example 54: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(9aS)-1-oxohexahydro-1H-pyrrolo[1,2-a][1,4]diazepin-2(3H)-yl]-3-pyridinyl}-
N,2-dimethylpropanamide (E54)

A solution of (9aS)-octahydro-1H-pyrrolo[1,2-a][1,4]diazepin-1-one (Polish Journal
of Chemistry, 59(10-12), 1243-6; 1985) (31 mg, 0.201 mmol), 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide [WO 2005/002577] (53 mg, 0.0996 mmol), N,N’-
dimethyethylendiamine (22uL, 0.207 mmol), copper(l) iodide (38 mg, 0.200 mmol)
and caesium carbonate (65 mg, 0.199 mmol) in 3 mL of dioxane was heated to
100°C in a sealed vial overnight. Heating was continued for additional 2 days. It
was diluted with 10 mL of EtOAc and extracted with water. The organics were dried
(NazS0Q,) and the solvent removed. The product was isolated by flash
chromatography (silica, cyclohexane: EtOAc 90:10 to 30: 70). Thus were obtained
14 mg of the target compound.

HPLC/MS: m/z= 651 (M+1), >99% by UV.

1H NMR (500 MHz, DMSO-dg) 6 ppm 8.34 (s, 1 H)8.10 (s, 1 H) 7.84 (br. s., 2 H)
7.77 (br.s.,1H)7.57 (s, 1H)7.25(d, 1 H) 7.19 (br. s, 1 H) 4.54 (br. s., 1 H) 3.96
(t, 1 H)3.72 (dd, 1 H) 3.25 (dd, 1 H) 3.02 - 3.09 (m, 1 H) 2.53 - 2.67 (m, 1 H) 2.43
(s,3H)2.28-2.42(m,1H)2.19 (s,3H)1.81-1.91(m,1H)1.66-1.78 (m, 2 H)
1.60(s,3H)1.44 (s,3H)1.26-1.38(m,1H)1.11-1.22(m, 1 H) 0.89 - 1.07 (m, 1
H)

Example 55: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-
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[8a-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E55)

To a solution of hexahydropyrrolo[1,2-a]pyrazin-8a(6H)-ylmethanol (D67, 35 mg) in
methyl sulfoxide (1.5 mL), 2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-chloro-4-(4-fluoro-
2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (60 mg)
and potassium carbonate (63 mg) were added. The resulting mixture was heated at
150°C for 24 hours. The mixture was allowed to cool down to r.t and further D67 (17
mg) and potassium carbonate (15 mg) were added. The resulting mixture was
heated at 150°C for further 8 hours and then it was allowed to cool to r.t. and diluted
with water (2 mL). The aqueous phase was extracted with ethyl acetate (3 x 2.5
mL). The combined organic extracts were dried and concentrated in vacuo to a
residue which was purified twice by flash chromatography (first purification:
EtOAc/Cycl from 80/20 to 100:0 then DCM/MeOH 95:5. Second purification:
DCM/MeOH 98:2) to give the desired compound (7.7 mg) as yellow foam.

T.l.c.. DCM/MeOH 9:1, Rf=0.29.

UPLC/MS: peak at Rt = 0.673 min with m/z = 653 [M+H]".

1H NMR (300 MHz, DMSO-ds) 8 ppm 7.94 (s, 1 H) 7.82 (br. s., 1 H) 7.73 (s, 2 H)
7.07-720(m,2H)6.96-7.07 (m, 1 H)6.46 (s, 1 H) 3.90 (d, 1 H) 3.37 - 3.60 (m, 3
H)3.11-3.32(m,4H)2.80-2.95(m,2H)247 (s,3H)2.18 (s, 3H) 1.61-1.82
(m,2H)1.40 (s, 6 H) 1.32 - 1.54 (m, 2 H).

Example 56: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(8S)-8-hydroxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E56)

OH
F
FF
BN
LN lN\ o

=

F
To a solution of (8S)-octahydropyrrolo[1,2-a]pyrazin-8-ol (D71, .32 mg) in methyl
suifoxide (1.2 mL), 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
- 149 -



10

15

20

25

30

35

0O FFFF Description 12 (8aS)- Hexahydropyrrol of
1, 2-a] pyrazi n3(41-0-one (012) E64 N * O FF
WO 2007/028654 PCT/EP2006/008845

methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (60 mg)
and potassium carbonate (63 mg) were added. The resulting mixture was heated at
150°C for 24 hours. The mixture was allowed to cool down to r.t. and diluted with
water (2 mL). The aqueous phase was extracted with ethyl acetate (3 x 2.5 mL).
The combined organic extracts were dried and concentrated in vacuo to a residue
which was purified by flash chromatography (DCM/MeOH from 100:0 to 95:5) to
give the desired compound (18.8 mg) as yellow foam.

T.l.c.. DCM/MeOH 9:1, Rf=0.48.

UPLC/MS: peak at Rt = 0.71 min with m/z = 639 [M+H]".

1H NMR (300 MHz, DMSO-ds) 8 ppm 7.95 (s, 1 H) 7.86 (br. s., 1 H) 7.74 (s, 2 H)
7.07-7.20(m,2H)6.98-7.08(m,1H)6.59 (s, 1H)4.12-4.35(m, 3 H)2.82 -
299 (m,3H)248(s,3H)2.43-2.66(m,2H)2.24-2.39(m, 1H)2.18 (s, 3 H)
2.06-2.24 (m,1H)191-2.03(m,1H)1.77-1.89 (m, 1 H)1.51-1.70 (m, 1 H)
1.41 (s, 6 H)

Example 57:_cis-2-[3,5-bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-
methylphenyl)-6-[1-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-
3-pyridinyl}-N,2-dimethylpropanamide (E57)

To a solution of cis- 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[1-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-4-
(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D74,10.5 mg) in
dry methanol (1 mL) at 0°C, one drop of concentrated HC| was added. The
resulting mixture was stirred at 0°C for 1.5 hours and then was allowed to reach rt
and stirred at this temperature for 2 hours. The solution was then directly charged
onto a SCX cartridge (eluting with MeOH and ammonia, 0.5N solution in methanol)
to give the desired compound (4.5 mg) as yellow oil.

UPLC/MS: peak at Rt = 0.73 min with m/z = 653 [M+H]".

The following examples were obtained through preparation analogous to the
following one:

E58
A suspension of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (100 mg),
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(8aS)-hexahydropyrrolo[1,2-a]pyrazin-1(2H)-one (D76, 79 mg, 3 eq), Cul (72 mg, 2
eq), N,N'-Dimethylethylenediamine (40 pl, 2 eq) and CsCO3(122.4 mg, 2 eq) in
dioxane (3 ml) was heated in a sealed tube at 80°C for 4 hrs and at 120°C
overnight. The reaction mixture was taken up with dichloromethane and it was
washed with NH4Cl aq.. The organic phase was evaporated to dryness and the
crude was purified by chromatography (silica cartridge, cyclohexane:EtOAc 1:1 to
0:1) to give the title compound (39 mg).

Where prepared, the HCI salts were prepared according to the following
experimental procedure:

E61

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-
[(8aR)-1-oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl}-3-pyridinyl}-N,2-
dimethylpropanamide (E60, 47 mg, 0.074 mmol) in dichloromethane (1.9 ml),
cooled to 0°C, was added dropwise 1N HCI in Et,0 (88 pul) and the reaction mixture
was stirred at 0°C for 30 mins. The solvent was evaporated and the solid was
triturated with pentane to give title compound (50 mg).

Example Structure Characteriz Monomer Monomer
n° ation Preparation
E58 O{‘;o «H | Description 76
N a
(A o N (8aS)
|
A, K/N\ hexahydro.pyrrolo[1
l ,2-a]pyrazin-1(2H)-
one (D76)
F
E59 O{“(O oH | The same as
T\/N N N before
) 1
= T K/N\
F
E60 Hs H Described in
N .
(NN . N Ilter.atur.e:
| N K/N\ Quinolinone
| compounds.
Jpn. Kokai Tokkyo
! Koho (1985), 12
pp. CODEN:
JKXXAF JP

-1561 -




Description 5 (9aS)-HexahydrolH pyrrol o[ 1, 2-
d][1, 4] di azepi n2(3H)-one (05) E66 O N O NF 40 F F

w®emcnorgess on 5
d] [ 1, 4] di azepi n2(3H) - one (05)

(9aS) - Hexahydr o-

Exanpl e 67:

1H pyrr ol o[ 1IP@F/EP2006/008845

243, 5-bi s(trifluoronethyl)phenyli-N[4-(4-fluoro-2-net

hyl |

heny1) -

6- ( 9- oxooct ahydr o- 2H pyr azi no[ 1, 2-

ridi
200]

nyl] -N, 2- 5 di net hyl j
f/ 028654 PCT/ EP2006/ 00¢

] pyrazin-2
(E67)
ol uti on of

pr opanam d
$845 To a

- 6116688 pyA2

VO 19850829 Showa.
GAN, 104:109495

243)5-bi s(trifluoronethyl) phenylMd6-chl oro-4-(4-11 uar o
- 2- |met hyl pheny1) - 3- pyri di nyl | - N, 2{di et hyl pr o@%lr?gﬁﬁagg‘*%
[ WO| 2005/ 002577] (50 ng, |{0.092 mol|) in 0.5 nLCAPLDSBO
was | added hexahydro-2H pyrazi no[ 1, 2-a] pyrazi nfL( 6H) - one
(D78, 33 ng, 0.213 mmol) |and potass$i um car bongte (39
ng, [0.28 nmol) 5and the feaction s left at [150C for
24 I 1t was worked up by diluti ng wi-th
E6dii chI%t hane apd ext r adt ngNMFKI gri SegH TheThe same as
oLgani"c Twer e drie Na2 5o R t u?]@mved.
The| pr odU Chr gma ra :
sili I([:)a, c )@Mé%%sg 10 gt\OAtE“Q\Cgt E':/li ned
37my of t rect): 652 | Mtl)
Hel (br. s., 1 H)
! 8.35 (s, 1
H) 8.04 (s,
1 H) 7.83
(s, 1 H)
769 - 7.81
(m, 2 H)
722 (d, 1
H) 7.09 -
7.17 (m, 2
H) 3.09 -
475 (m, 7
H) 245 -
256 (m, 3
H) 2.13 (s,
3 H) 1.76 -
245 (m, 4
H)Y 1.11 -
1.71 (m, 6
H)
E62 (3<,H¢° L F e H | The same as
NK/N N Q<(O before
| Y I F K/N\
| s
F
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101H NMR (500 MHz, DWVb0O-c/6) 6 ppm8.01 (s, 1

(s, 1 H 7.82 (d, 1 H 7.66 -
w0 2000088854 3 H) 6.64 (br. s.
01

7.78 (m 2 H 6.
1 H 4.57 -4.70 (pqgT/EP3d)6/008845

H 7.92
92 -

3.25 - 3.32 (m 1 H) 3. 313(m1H)2.83-2.96
(m 3H 2.52 - 2.68 (m 2 H 2.40 (dt, 1 H 2.01
-2.31 (m 8I—h114-1'—3Q(m 6 15Exampl e 68:
E6343, §- by, 8*(t rifl uorFo et hyll) phenyl | - N- {4-{ 44 | upDesériptin 12
gylsr ‘ no[ 1, 3 ]"10‘ . gaas- ;
a razi no[ 1, 2- a]|pyr azi n 2- - 3-
pYr | )propanam' de (E68N~_Enh ﬁ%/"’f fEgpyrrolol
1) 1,2-a)pyrazin-
202 1yl ) phenyl || - NL4Q 4- f | us@en-dne¥gD12)
t hyl ydr o-
2H-pyrazi nn’f1 2- n1 pyrazimn-2-y1)-3-pyridinyl kN 2-dimeth
E6¢| pi @%Tn de (EGZ,F 30 ny) was subi ftey ftor cBescription 14
separafli gp to |soI dte it$ enantiongr enphirgITer
| abél edkr(l |o hk @ buf single sfer Nochdni sa@g N —
i sol at ed R ow ng condi fion st aj HRFTY gppy
ny, 75%3. anal yti c%ll fetention {i 5.5 nj h-almyrazin-
Preparativ ondi tions: Amount supplied Q30 ny| &@H)-8he (D14)
Col )m CHI RALCEL OD-H, (25 x 2.1) ¢m Mobile phase
E65. rae 22 I L fion 5
82 36C Det OV at 220 h N escription
/\ (9aS)-Hexahydro-
H N 1H-pyrrolo[1,2-
d][1,4]diazepin-
O | 23H)-one (D5)
E66 N Description 5
/\ (9aS)-Hexahydro-
H N 1H-pyrrolo[1,2-
d][1,4]diazepin-
O | 2(3H)-one (D5)

Example 67: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-

6-(9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridiny
dimethylpropanamide

(E67)
H
[N o
NK CF,
LN IN\ o
/T CF,
F

- 183 -
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WD 2007/ 028654PCT/ EP2006/ 008845 Anal ytical SFC
(Berger) conditions: Chiral Colum CH RALCEL OD-H, (25
wo2@74865£m Mobi | e phase n- Hexane/ 2- propanol 8¢ 1/Br5ué/0s845
Flowrate 1.5 m/mn P 180 bar T 35C Detection UV at
220 nm 1H NWR (500 MHz, DMSO-d6) 8 ppm 8.03 (s, 1 H)
7.92 (s, 1 H 7.82 (d, 1 H 7.50- 57.78 (m 2 H)
To a6ofiflion af. 2[3,5+bis(Fifldorémethyl yphengl]-N-[6-ehlofo-48(4-Audr®-2-m

meth |df0e NBRpyridingd-N, NdiretBy|grophn anﬁdé'fv\@no@s}dbzéﬁ (50 mg,
0. 092 "‘? 5; gr Oﬁvaosgét{ d %e{%hyfr%—?H—% Paé{‘c{[}]n fa/razm-
1(6Hppne (E@ﬁa H@gg@ 213 mmol) and potassium carbonate (39 mg, O 28 mmol)
and the[rdabtidn gﬁbrleﬂ Iamdacfl@té?wt} ph#rwad wblifl{e@L (@ byl dilating vitie
dichl GR¥-and ti Bfine. Th s were drled (Na,SQ,), and
WO A e
cyclqh)exar_ne Eﬁ Ac| a0: éO<§@|lﬁ§@mthé@m@dt3aTm@9fﬁ@ Hmeemeaend.
MS (hﬁl@@t 2(M#om the chiral separation of

wé "HMSEIRIE i BRICEY N A oeAs! i 49y Pa2-(BBY 1Y) 7.66 -
775 %a%? 30y ) G50 By BR-A- (A mal ) 335 3.32
(m, 1yH)BL02- B 18t (| ToHp Reitan @6 (ME6Y H) 2e52 d@dift (hed H)6t40 (dt, 1 H)

2.01 2:23315frh| 8H)1.f4uor hBIH)ohenyI KN-{4-(4-fl uoro-2-
net hy phenyl) 6-[ (9aR or 9aS)-9- oxooct ahyd

Examgis, B2y @# Bede ﬁpe%%’i‘%wigéﬁéﬂl Nl fluorerzamethiphenyl)
6- [(944? abt 9aHk8-axadatghydes-24-pyrazinokhaalpyragint2ylrd-pyridinyl}-

N, 2-d|rriﬁlh(¥7pr6pr§lrﬁ)md oX(E68 £Enantiomer 1)
70: N16- ( 8- acetyl orat atgldro 2H pyrazi no[ 1, 2- a] pyr azi n- 2-

yl1)-4-(4-
fluoro-2-net hyl hen ) 3-pyridinyl]-213,5-bis(trifluor
onet hyl ) pheny1FN, 8 5 di net hyl pr ogaiam de (E70)

%@

2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-oxooctahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-dimethylpropanamide (E67, 30 mg)
was submitted for chiral separation to isolate its enantiomers. The enantiomer
labeled 1, of unknown but single stereochemistry was isolated using the following
conditions (obtained 8.3 mg, 75%e.e., analytical retention time 15.5 min)
Preparative conditions:

Amount supplied {30 mg
Chiral Column |CHIRALCEL OD-H, (25 x2.1) cm
Mobile phase n-Hexane/2-propanol 87/13 % vi/v

Flow rate 22 mil/min

P 182 bar

T 36 C
Detection UV at 220 nm
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WO 2007/ 028654PCT/ EP2006/ 008845 To a sol ution of
crude
WQ@2B7824054 (tri fl uor omet hyl ) phenyl kN44- (4-f | uor BERZEP2006/008845
nmet hyl phenyl)-6-(octa hyd ro-2
H pyrazino[ 1, 2-a] pyrazi n-2-yl)-3-pyrid nyll-N, 2- d
i met hyl propanani de (prepared with an anal ogous
Analyticab8hCe(Bergenpeonddionsied for 5 D80, 89 ny, 0. 14
mmol) in 5 nL of dichloronethane were added at 0C
LU CUAR ICAIRALCEL oD%, (BEX b A)bmACelY
L I "UtT o9 VI, .U 111 I . I'TI CUTUOIT " WdAaS 1T C11
r()_M?RMbS.ﬁ ur ;ﬁi‘ﬁxaﬁeﬁpfqmm@ﬁﬁﬂi oo dNi t h
di| Bdwrateet hane |1.6xnmin ed with sat NaHCO3 sol uti on
the organi cs driegh pAR2SO4), and the sol vent was

r ,r.‘foved. The pr Was purified by fiash

Chr onmt nar anhyv LN 10 ~rvel abovana: EENOA~ CN-LCN + A
Mmoo T oYyTapoTTy 1 Tl LU Ty CT OmCTATTTCY TOU7/\C - JU U\

Et Getectiampt ai nedV¥@t#Z0 nm

ppm8.02 (s, 1 H 7.89 (s, 1 H 7.61 -7.83 (m 2 H)
1H NMR 506'M|3|2,Hb|\/f@3@?d:%56p?#8(08 gﬁgﬁ@ﬁ@(ﬁ, 16—1?@.52;@9,11 H) 7.50 -
HP

770l e gd 2 100 o 55 gl o i A 42
(m, HY3.21 5 346 (i, Trhp.0 0811 (BeIrhl) 8.7 - 2(MaBHaL2)ss - 2.67
(m, 2} 2.388@d( M) 1.984®R.B2NR)7/ 1) 1 Banbbd (71,6 N)[ 6-[ (9aR

21-(f%- ._-'?f?é%]y] phenyl)-

Exaorﬁ 58: 353 Y LS ARY A SR Réh{FIN:
B, o8 28 néﬁﬂyﬁgﬁamgr &w&% i Wothonany
N,2-dimethypropanamidel(E 680- Enantiomer 2)CF3

6-[(9855 (9% i 5?@59&?999? pp
N-[ 6- (8- acetyl oct ahydr o- 2H- pyr azi no[ 1, 2- a] pyrazi n-2-y1

)-4-(4-fluoro-2- H

met hyl pheny1) - 3- Vi ny1] - 213, 5- bi s(tri fl uor onet hypph
enyl kN, 2- - 156 |- 2007/ 028654PCT/ EP2006/ 008845

di met hyl pr opanamdé GE70, 44.5 ny) OFgs submitted for
chiral separationl{onsonate its egantioners. The
enanti oner | abel ed 1, |f uhkn single
stereochem stry was is ol | owi ng
conditions (obtained 12.8 ny, .5%.e.® anal ytical
retention tine 13.1 m Preparative conditions:
Anmount supplied 44.5

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-
oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E67), as described for 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(9aR or 9aS)-9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E68 - Enantiomer 1). Obtained 3.8 mg,
>95.5%e.e., analytical retention time 17.7 min).

Example 70: N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]jpyrazin-2-yl)-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide

(E70)
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Chiral Colum CH RALCEL OD-H, (25 x 2.1) cm Mobile

phase n- Hexane/ 2- propanol 85/15 %/v Flow rate 22
workdomozse 182 bar T 36C Detection UV at 220 nnPCT/EP2006/008845

Anal ytical SFC (Berger) conditions: Chiral Colum

CHI RALCEL OD-H, (25 x 0.46) cm Mobil e phase

n- Hexane/ 2- propanol 85/15 /v Flowrate 1.5 m/mn P

180 bar T 35C De‘l\%e ion U/ at 220 nm

B

To a solution of crude 2- [3 5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-
methylphenyl)-6-(octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (prepared with an analogous procedure to that described for
D80, 89 mg, 0.14 mmol) in 5 mL of dichloromethane were added at 0°C
triethylamine (197 plL, 1.41 mmol) and acetyl chloride (75 pL, 1.0 mmol). The
reaction was left at room temperature for 2 h. It was diluted with dichloromethane,
extracted with sat NaHCOj; solution, the organics dried (Na;SO4), and the solvent
was removed. The product was purified by flash chromatography (silica,
cyclohexane: EtOAc 50:50 to EtOAc). Obtained 60 mg.

1H NMR (500 MHz, DMSO-dg) 8 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61 - 7.83 (m, 2 H)
7.14(d, 1 H)6.92-7.21 (m, 2 H) 6.65 - 6.80 (m, 1 H) 4.05 - 4.53 (m, 3 H) 3.81 (dd,
1 H)2.72-2.97 (m, 4 H)2.59-2.70(m, 2 H)2.50 (s, 3H)1.99 (s, 3H)1.78 - 2.37
(m, 6 H)1.01-1.56 (m, 6 H)

MS (direct): m/z= 680 (M+1), 340 (2M+2)/2.

Example 71: N-[6-[(9aR or 9aS)-8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E71- Enantiomer 1)

E,TO
rgj\l CF,

N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yi)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
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10 1H NWR (500 MHz, DVMSO-d6) 5 ppm 8.02 (s, 1 H) 7.89

(s, 1H 7.61 - 7.83 (m 2 H 7.14 (d, 1 H 6.92 -

wQ2@%0fs854 2 H) 6.65 - 6.80 (m 1 H 4.05 -4. 53PCTEPB06A)08845

3.81 (dd, 1 H 2.72 - 2.97 (m 4 H 2.59 - 2.70 (m 2

H 2.50 (s, 3 H 1.99 (s, 3 H 1.78 - 2.37 15(m 6 H)

1.01 - 1.56 (m 6 H Exanple 72: N [6-[(9aS or
dimethairopanentige Gctang4.SomgHwas subtmitted, for ghisal separatipn|to isolate
its eﬂar(tﬂ:)Tﬁér‘éOlTheZermﬁtibYﬁ@hI@bE[@d- 8; o uhkhowh bu24thdle stereochemistry
was %@%iédg |%\§[§\%”\7gnah'io%sd'(8ﬁah¥éo°f@8“% 4899 5%e.e.,

analy}igg 7%9@%@11 dﬂ'@/ 008845 The title conpound was
Prepabatavmeondstl@mmu omer |abeled 2 fromthe chiral
separation of

M,Qv{p%p?ggbmliébctmgqﬁg- 2H pyrazino[ 1, 2-a] pyrazin-2-yl

= 'IIUIU

5 el Gl D

phddokiile-phase di IMWDB%EMF@@&E“EO%, WY descri bed

foFiIdWwrstel (9aR 0F2 Bafmin8- acet yl oct ahydr o-
2t-|-P0yr azino[ I, Z; i)%em n- 2-y1]-4-(4-TTuoro-2-met hyl ph
ell J./ u 'J_y—l I dl II ’I LTI, J

bild(trifluorone p\ phenyl kN, 2- di net hyl pr opanam de
(ED]etectErranti omalerla)t 2200tmai ned 11. 6 ny, >95. 5%. e.
analytical retention tine 17.5 m n) 10 1H NMR (500

: 6 > 1 .89 1H 7.61
A“a'%%%%q%'hf%‘?ﬁbﬁ' Q‘SI(IS:I) 5.0 |5 2(18(m ;DH) 6. 65
680 (m 1 H 405-453 (m 3 H 381 (dd_1 H)
Thiral ZoAFmam |GHHRAPCER OD2H7 @5 xD.4B)m 2. 50 (s, 3

M'otﬁfé pifase3_Hin-Hek@ne/Zpropdn® 85/18) %L - |- 1. 56(m 6
’E]Q'yv d@?:'rel fljjllfﬁr(nlém l henvli |\|L{ (4 fl yoro-2-npeth

Bheny1) - 180bar " _
_LS (et hyl sul f (88/C) oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi

gt PYT! d'wjét*zz'ﬁ 7T et Ryl pr opanar de ( E73)

Ql_f\
NN

A

Q?®<N

1H NMR (500 MHz, DMSO-ds) § ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61 - 7.83 (m, 2 H)
7.14 (d, 1 H) 6.92 - 7.21 (m, 2 H) 6.65 - 6.80 (m, 1 H) 4.05 - 4.53 (m, 3 H) 3.81 (dd,
1 H)2.72 - 2.97 (m, 4 H) 2.59 - 2.70 (m, 2 H) 2.50 (s, 3 H) 1.99 (s, 3 H) 1.78 - 2.37
(m, 6 H) 1.01 - 1.56 (m, 6 H)

Example 72: N-[6-[(9aS or 9aR)-8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-

2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-

bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E72- Enantiomer 2)
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To a solution of crude

243, 5-bi s(trifluoronet hypphenyl]-Nl4-(4-fl uoro- 2-
wQ@omwehsssphenyl) - 6- (oct ahydr o- 21- 1- pyrazi no[ 1, PEEEP20D@ASS45

i n-2-y1)-3-pyridinyl kN, 2- di net hyl propanam de (D80,

100 mg, 0.16 mmmol) in 5 nL of dichl oronethane were

added trlethylan1ne (44 4, 0.32 mmol, 2 eq.) and, at

0C, met hanesul f ongCchl ori de (18 1. 11 ~, 0.24 mmol, 1.5

eq.). The reactiog was left at roomtenperature

overnight. WD O 028654PCT/ EP2006/ 008845 Addi ti onal

3 eqg. of nethan bnyl chloride were added. It was

then diluted wthV d chl or omet hane,

NaHCO3, the orgamkx&

was renoved. The produdt was puri d by flash

chromat ogr aphy (silica, é

title conpound. 5Ms (

dxtracted with sat.

716 (M1). 1H NWVR
, 1 H 7.89 (s, 1 H
7.63 - 7.81 (m 2 H 6.927 7.22'(m 3 H 6.77 (s,
4.25 - 4.41 (m 1 H 4.13 -4.31 (m 1 H 3.51 (d, 1
H) 3.45 (d, 1 H 2.88 (sF 3 H 2.81-2.92(m 2H)
2.50 (s, 3 H 2.40 - 2.62 (m 3 H 2.18 (s, 3 H 2.05

The tﬁiez%oﬁ'l'ﬂoxﬂwd'bwés 4Sbtaned3 49 Enattiohfer fatidled 02Ex3/P! the chiral

sepalzlions of \L{6-(3-elylosiabyaor ey (ERel 2 o Pl Y- flooro>

metfylp&w@b{pﬁ-py@dlpw—gd -bls(trlfluoro ethyl)

dimega@ropapantidhy (ET0Y, asydosecibat yar N-[BHIGaR @z |9|aé{) B-acetylogtahydro-

2H-p§Fdzina}1)2- b]p@razﬁwz ﬁﬂ-ﬂy(h)ﬂt%ra Ahighfiphen @ pansyridiey |- 2{3,5-

bls(trif ] meth)ﬂﬂ:o anamlde'[f1 71 - Enantiomer 1).

Obta,rgz_ k rrgg1 ﬁééqu es 9(1@ é) thlon t| e 17.5 min)

1TH NMR K50Q Mz, IDMSQyk) diopm 13 02165, 3-Hh) E8Or(st I b bEBE-83 Hm, 2 H)

7.14 heny H)-6\82~ 7d2 meinh ! iy 6188na680g i, B78) 4505 54168 (mas H) 3.81 (dd,

1 H) 2uR Etgeidp%% VAR f?@gehﬁt% AN (s ss@ Ay, 9@{(@5 3 H) 178 -2.37
el ed own but

e n nanti o
(m, ﬂﬁé dé gféﬁéa?: Ystry was isol ated u3| ng the
foll owi ng conditions (obtained 11.5 ng, >99.5%.e.,

Exarapmat;ytzi-m bis(trifiuooomicthy) BhafylFiN4-Pe-Shorat2-methylphenyl)-
6-[8 $| ; )flhﬂﬁéng)ﬂe %/ Hl-lp)ﬂﬂ'gémﬁ\'\?gg ?Zﬂyﬁggg -SQ)1BTpyridinyl}-
ey EARamde

%//v Flowrate 13 ml/mn
OSO

N
CF,
E jl J><©LCF

To a solution of crude 2- [3 5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-
methylphenyl)-6-(octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-

dimethylpropanamide (D80, 100 mg, 0.16 mmol) in § mL of dichloromethane were
added triethylamine (44 uL, 0.32 mmol, 2 eq.) and, at 0°C, methanesulfonyl chloride
(18 uL, 0.24 mmol, 1.5 eq.). The reaction was left at room temperature overnight.
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Anal ytical conditions: 25 Chiral Columm Chiral pak
AD-H, (25 x 0.46) cm Mobil e phase n-Hexane/ Et hanol
WO 2po2sesd a nmi ne 60/ 40% v/v +1% Fl ow rate 0.8 PET/REPI906/008845
WD 20071028654PCT/ EP2006/ 008845 Det ecti on UV 200-400
nm

Additional 3 eq. of methanesulfonyl chloride were added. It was then diluted with
dichloromethane, extracted with sat. NaHCOj3, the organics dried (Na>,SO,), and the
solvent was removed. The product was purified by flash chromatography (silica,
EtOAc). Obtained 60 mg of the title compound.

MS (direct): m/z= 716 (M+1).

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.63 - 7.81 (m, 2 H)
6.92-722(m,3H)6.77(s,1H)4.25-441 (m,1H)4.13-4.31 (m, 1 H) 3.51 (d, 1
H) 3.45(d, 1 H) 2.88 (s, 3 H) 2.81-2.92 (m, 2 H) 2.50 (s, 3 H) 2.40 - 2.62 (m, 3 H)
2.18 (s, 3H)2.05-2.28 (m, 4 H) 1.49 (s, 3 H) 1.35 (s, 3 H)

Example 74: 2-[3,5-bis(trifluoromethyl)phenyl]-N<{4-(4-fluoro-2-methylphenyl)-
6-[(9aR or 9aS)-8-(methylsulfonyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E74 - Enantiomer 1)

|

0=5=0
N
(L
N CF,
LN IN\ o
/rr CF,
F

N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N, 2-
dimethylpropanamide (E73, 55.5 mg) was submitted for chiral separation to isolate
its enantiomers. The enantiomer labeled 1, of unknown but single stereochemistry
was isolated using the following conditions (obtained 11.5 mg, >99.5%e.e.,
analytical retention time 8.16 min)

Preparative conditions:

Amount supplied [55.5 mg

Chiral Column |Chiralpak AD-H, (25 x 2.1) cm
Mobile phase n-Hexane/Ethanol 60/40 % v/v
Flow rate 13 ml/min

Analytical conditions:

Chiral Column |Chiralpak AD-H, (25 x 0.46) cm

Mobile phase n-Hexane/Ethanol 60/40 % viv. +1%
isopropylamine

Flow rate 0.8 ml/min
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1H NVR (500 MHz, DMSO-d6) 8 p 8

1H 7.59 -7.82 (m 2 H 6.8
wW@2®40%8854 1 H) 4.28 - 4.40 (m 1 H 4.17 - 4. 20CT/EP2006/008845

H 3.52 (d, 1 H 3.46 (d, 1 H 2.90 (s, 3 H 2.80 -

293(m 4 H 2.44 - 2.57 (m 5H 5201 - 2.27(m 6

1.24 - 1 Rﬂ(m 6_H) Examl e 75:
24$')eiebmm(tr| fl LLUVO?ﬂﬁ-ﬁQDWh]enyfl -N-{4 (4-fluoro-2- rret|
hyl phenyl1) - 6-[(9aS or

(550 Mk/ﬁstbfaox %QQ R @24 N9 2583 B¥(m, 2 H)
N R Al R B S e 2
3.52ddnhddnd.4kald, O'bﬂilz’l%ﬂ (as3HMRABOONRIOI aneftdd) 2. 4f4r02157h@n 5 H)

2.01ch.2A(msendy pouan @6 (m, 6 H)
243, 5-bi s(trifluoronet hypphenyl [ -N-{4-(4-fluoro-2-neth

Exarfipls N9} 211 S eeyamethDRY Pyl 4-(4-Tarpr2methyiphenyl)
6-[(9a5 or 9aR) 8- mg}hylsQlfonyhestqhxﬂrep%lﬂmraélr(c&‘r@-a] pgazin-2-yl]-3-
yrldi I}rNtmdlmeth)aﬂBoﬁalbamﬁdé (E7 50 Emantionhep2enyl) - N-
4-(4-fluoro-2- et hyl phenyl ) - 6-[ (9aRor 9aS) - 8- ( et hyl

suI fonyl) oct ahyg= @—Zj—l-

pyrazi no[ 1, 2- a] pygazi n-2-y1] - 3-pyri di nyl) - N, 2- di met hy!|

pr opanam de(E74 namtioner 1). Cbtained 12.6 ny,

>95. 5% .e., analytisal retention tige 14.36 mn) 1H

NVR (500 MHz, DMVSY d6) 8 ppm8 02 (3,31 H 7.90 (s, 1

H 7.59- 7. 82 (m

6.84 (m 1 H 4.28 -4.40

203.52 (d, 1 H 3.46 (d,

2.93 (m 4 H 2.44 - 2,

pm8.02 (s, 1 H) 7.90 (s,
7 - 7.20(m 3 H) 6.68 -

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[8-
(methylsulfonyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E73), as described for 2-[3,5-bis(trifluoromethyl)phenyl}-N-
{4-(4-fluoro-2-methylphenyl)-6-{(9aR  or  9aS)-8-(methylsulfonyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E74 -
Enantiomer 1). Obtained 12.6 mg, >95.5%e.e., analytical retention time 14.36 min)
1H NMR (500 MHz, DMSO-d;) & ppm 8.02 (s, 1 H) 7.90 (s, 1 H) 7.59 - 7.82 (m, 2 H)
6.87 -7.20 (m, 3 H) 6.68 - 6.84 (m, 1 H) 4.28 - 440 (m, 1 H) 4.17 - 4.27 (m, 1 H)
3.52 (d, 1 H)3.46 (d, 1 H) 2.90 (s, 3 H) 2.80 - 2.93 (m, 4 H) 2.44 - 2.57 (m, 5 H)
2.01-2.27 (m,6 H)1.24-1.60 (m, 6 H)

Example 76: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-
6-(8-methyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-
dimethylpropanamide

(E76)
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2.01 - 2227 (m 6 H 1.24 - 1.60 (m 6 H Exanple 76:
213,5-bis(trifluoronethyl)phenyl]-N44-(4-fluoro-2-neth
WO bherssid - PCT/EP2006/008845
6- (8- met hyl oct ahydr o- 2H- pyr azi no[ 1, 2- a] pyrazi n-2-y1)-3
-pyridinyl]-N, 2- 25 di net hyl propanam de (E76) WO
20071028654PCT/ EP2006/ 008845 To a sol ution of crude
243, 5-bi s(trifluodomet hyl ) phenyli-N44-(4-fl uoro-2-
net hyl pheny1) - 6- £Bet ahydr o- 2H- pyrazi no[ 1
, 2-a] pyrazin- 2- yﬁ)- -pyridinyl kN, 2- 5
d| met hyl propanantd D80, 100 my, QM6 nmol) in 5 nL
of acetonitrile vvd\/q\qjdeﬂ a 37% aq
solution (24 1.1, 0732 [mh) Ol'he
at room tenper ature for A \ sodi um
triacet oxyborohydri de (50 b 3was added and
the reaction stirred a mterrperat ure overni ght.

eous formal dehyde
ution was stirred

The sol vent was evapor and the residue dissol ved
i n dichl oronet hane and T extracted with water and
brine. The product was perified by flash

chr omat ography (silica, dichloronmethane to

di chl or gnet hane: MeOH 95: 5 t ai ned 58
To (3¢| 8oEABouRl. ®BJEdi r2et3t§ 's(é) Eluome?hwgenxm«'\hfﬂ# fluoro-2-

methykd@nyhG- (@@@dfﬁ)ﬂﬁ-mpamﬁo[g&-aa)w&mfﬂ yti)-3-pyridiegl]-N,2-
dlmetﬂyI&%péﬁhnﬂdé‘kDﬁoﬁ@O(lfm 130m(ﬂBI A 5L/ ot acktbnittildvas added

a 37‘? %? @s 1). 4I' 4 6latlor} stirred
at ro Eéra %fpr(?g rgn%arp n sg%pj?rgﬁﬁeﬂxmorg 22@ e (50 mg,
0.24 mmpl)was)adge@@n@ntfmgeaptlon stradst sogm: temperature overmght The

soIve?#BM@sbI@ébbrétédobndEﬁlhb’| yagiduey 1disdbl{dd ( #h fdighlofordetieine and

extra V HM t'er2a91éj brln 'f'he pr duct w purified b ash chro atography

<|sugca,. it P A5, okt SBmD of e

MS (8iréct): (r&lz;C%X/KMetlahydro 2H pyrazi no[ 1, 2- a] pyrazi n- 2-yl

1H NMR( gég%ﬂﬁrlg%?ﬁléd éf'ﬁ m7. %%38548P( g)g r%);@y - ﬁ&bﬁ) 7.60
W5 % 2 (}% d, 1 H)

4. 12§§ mt%a% of-%hi W‘;? Bar 2R %F?s%l #dd 1 1‘37 (Me4 H) 1.92 -

2.31\®, 2007y 0B88aK4ParA H@O@@&X@&@H)enantl oners. The
enanti oner | abeled 1, of unknown but single

Exarﬁgﬁar 9?9 tﬁﬁl? %:ﬁ’ 58 e@ﬁWeﬁé}\ I\tl-i'ﬁ3 Ilcﬂ;tqw ?—gnethylphenyl)
6-U9RSt ent iU 1 RyraRnelh2 ainyserin-2-yIl-3-
pyrldmml;}rMZodsnethympanamm (Ea'(j? sﬁnaqtlomer 1)

N

N CF,
LN lN\ o
ﬁ/ ril CF
F

N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E76, 50 mg) was submitted for chiral separation to isolate its
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Chiral Colum CH RALCEL OD-H, (25 x 2.1) cm Mobile
phase n- Hexane/ (Et hanol+0. 1% i sopr opyl am ne) 95/5 %
woson7tsem rate 22 m/min P 182 bar T 36C Det ece¢TyRPA0W6/008845
at 220 nm Analytical SFC (Berger) conditions: Chiral
Col um CHI RALCEL OD-H, (25 x 0.46) cm Mbil e phase
n- Hexane/ 2- propanol 85/15 %W/v Flowrate 1.5 m/mn P
enantiserar ThHe @6antiemec tabmled)¥, af uaRowmbut single stereochemistry was

isolated using the following conditions (obtained 13 mg, 70%e.e., analytical
retention time 10.7 min)
Semipreparative SFC (Gilson) conditions:

Amount supplied {50 mg

Chiral Column |CHIRALCEL OD-H, (256 x2.1) cm

Mobile phase n-Hexane/(Ethanol+0.1% isopropylamine) 95/5 %
viv

Flow rate 22 ml/min

P 182 bar

T 36 C

Detection UV at 220 nm

Analytical SFC (Berger) conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/2-propanol 85/15 % v/v
Flow rate 1.5 ml/min

P 180 bar

T 35C

Detection UV at 220 nm

1H NMR (500 MHz, DMSO-ds) & ppm 7.96 - 8.07 (m, 1 H) 7.84 - 7.91 (m, 1 H) 7.61
-7.81 (m, 2 H)7.16 (d, 1 H) 6.99 - 7.13 (m, 2 H) 6.65 - 6.73 (m, 1 H) 4.24 (d, 1 H)
4.13 (d, 1 H) 2.73 - 2.94 (m, 2 H) 2.62 - 2.75 (m, 2 H) 2.37 - 2.58 (m, 4 H) 1.95 -
2.33 (m, 11 H) 1.69 (t, 1 H) 1.25 - 1.56 (m, 6 H)

Example 78: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(9aR or 9aS)-8-methyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl}-3-
pyridinyl}-N,2-dimethylpropanamide (E78 - Enantiomer 2)

[Nj*\ CF,

N CF,
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101H NWMR (500 MHz, DVMsO-c/5) 8 ppm 7.96 - 8.07 (m 1
H 7.84 -7.92 (m 1 H 7.61 -7.81 (m 2 H 7.16 (d, 1
wo008/0854 7. 13 (m 2 H) 6.65 - 6.73 (m 1 H) 4pCHEPDN6/A08845

H 4.13 (d, 1 H 2.73 - 2.94 (m 2 H 2.62 - 2.75 (m

2 H 2.37 - 2258 (m 4H 1.95 - 2.33 (m 11 H 1.69

(t, 1 H 1.25 - 1.56 (m 6 H) 15Exanple 78:

213, 5-bis(trifluoronethyl)phenyli-N{4-(4-fluoro-2-net

The hitlePt®MPound was obtalned as Enantiomer labeled 2 from the chiral

sepafitio )5b§s Wil W—'PAY ARLBAL-5- ety
e MIRCHE A s

dlmethwwrepaoambdde\Kﬁis am@eawbedsfoa%rfﬁ beris(triflugsemedhy)phenyl]-N-
{4- 4fﬂma)12hmeﬂ’ﬂylph’én)ﬂ)964(%8 oBr ODaR? -8-methyloctahydro-2H-pyrazino[1,2-

a]pyr%‘zlﬁ 25 3SEW |F\WWQ'EH%YMIB%%3W§ (¢ 7 uoro- E')né'Fﬁfo'ﬁYer 1).

AT I My pealspeniontie S34mah o
1TH NMR (§OQMHz SR MBD 16 d8.Q/Es) 1 His7 -8ds %éen 1 H) 7.61

-7. 812!?\q 228) 3-18 (id%t’r HI)IGJ@%}OWE%SM)@%HGW?&J\B 73 (m, 1 H)4.24 (d, 1 H)
413 ar 09 o4 .V a ?237-258(m 4 H)1.95 -
2. 33%]7‘ b%nﬁbg%i ;% &Wﬁr% di met hyl pr opanani de

(E77 - Enantionmer 1). Obtained 12 ny, >95.5%. e.

Examphd Y9t @af3, 5-¢nﬁ(mtlﬂuorbmelehyliﬁpﬁenylmw-{ﬁ(-u-rﬂ%r@&)@né&kmphenyl)-
6- [(SR'\@Q?FQ-% ar&?ﬁﬁtlﬂﬁ) hédhy 1}2%pgr§mﬂh§ﬁﬂ% -yi]-3-

pyrl ﬁﬁ%& %?j{g@ 24(d 1 4.13 (d, 1

2.73 - 2.94 (m 262-275(m2|—|)2.37-

58(m 4 H 1. -H2.33(m 11 H) 1.69 (t, 1 H 1.25
- 1.56 (m 6 H) N anpl e 79:
2-[3,5-bis(triflu roNth%I)phenyI]cT\l-{4(4f|uor02me

t hyl pheny1) -
156-[ (3R 8aR)-3-(h
pyrazi n- 2( 1H) - y1HO3-
pyridi nyl}-N, 2-di net .
20( 3R, 8aR) - oct ahydr opy o[ 1, 2- a] pyrazi n- 3-yl nmet hanol
(190 ng, 1.22 mmol, Tetwrattedron Asymmetry, 1996, 7(7),
1999- 2005) was dlssolved in 10 nL of toluene, followed
by the
243, 5-bi s(trifluoromethyl)phenyl]-N[6-chloro-4-(4-flu

(3R, 8Hfb)—dctahydropyrrolo[1 2-alpyrazin-3-ylmethanol (190 mg, 1.22 mmol,

Tetra\é B ﬁ}g«%i&y 319I@W vph)nwbég bb@s)%a@t&yémwwam A b¥luene,
follo bi (t d¥|)rPer} J-N-[6- c/ggnro -4-(4-fluoro-2-
h
methmnhgauaﬁoggr)f 'QYﬂré% gGJ"I‘@ pRnapig SQ;/JQ 3 ﬁifi% mg,

0.60f moinoBnd2- chmydldmxylmmpnmaear@\bhiadIme{tlaﬂamm)bdpml (ligand)
(57mgol ‘D44Thﬁn6ﬂ) Xli’él(fdbawgi§h1g 10606 A& @nd At Eist 3edsilim carbonate

(297 gﬂé ?( Q1G TZ (éd ﬂ're"l‘f‘gt gé‘@a)\ft%aﬁ 3% HYmore ligand
(55 430 gl s FLAGoRE o DR B pere, e and the
reactifin} \gfic@varnight.lowas let coglalgwn tateam demperatyreschuted with 10 mL
of M6OH|Mbadedoned 1@g B8O Gbluamt] whstied witht MelDW 3Hhd eluted with 1M
methgﬁ h@@iﬂrﬁ&m?”ﬁﬁﬁ é;r 5%0%@ kRr fHE BEX QUM Ras®irther purlfled
o i o e kaalh Ellestaali oo o

CO'“@ﬂdNb@-mﬁ'flel‘JI-ﬂh%cﬁYP okexanei BI0AG 0P 00 fsaiated 29 mg of
the tdrget thateridl: 100. | solated 29 ng of the target material.

0.A.QPAC Btk @0 @in, 299% Bunt?QBJ%)pU“ ty (W). 35L0 M5

S e e i

- 163 -

kopdnaffi te (E79)




10

15

20

25

1H NMR (500 MHz, DVBSO-d6) 8 ppm 8.02 (s, 1 H) 7.85 (s,
1H 7.74 (br. s., 2 H 7.15 (d, 1 H 7.05- 7.13 (m 2
WOR0BOBES{s, 1 H) 3.94 - 4.02 (m 2 H 3.58 - BUBEPY0AG008845
1H 3.53 - 3.5 (m 1H 3.08- 3.18 (m 1 H 2.82
289(m 1H) 2.72 - 280(m 1H) 250 256(m 1
2.24 (s, r% 2.15 - HZZ

1H NMI§915@Q MBIZHPNS$ O7chs) 51PBG’(§1021(SH)1 H) 485 (;S 13H-)|)7 144br s., 2 H)
7.15 1d,70HN7.05 HY . 13 @A( 2,H)3B.5B (Extuid)| 32080 4.02 (m, 2 H) 3.58 - 3.67 (m, 1
H)3§§3 :gzﬂgﬁw § 5\ 08BN, ) PR§2YEI - %694«&41 fH)bQ)f/Q 2 88(m, 1 H)

2.50 85 )2 ﬁa% hey! Ifﬁegx%m&’é 3. LPRys 3 H)
173réz83n(m(1 -4 (g,?’:b&)&mﬁl %‘l % o b{)anam géé
Hydrochl ori de (E80) HH Cl CF3 10 The st artl ng free

ExarpRESH £293,5-bisrifll oPS MRibroR2 dnéthfliphenyl)-

I e pgﬁo’iéﬁ? iyt AT

pyridipy}rN2rdimethyipropanamide Hy the sol vent
was renoved unde Ai t r agean stream The solid was
triturated with @%and 15pent ane, Fl eavi ng the
product as an offtwhilte SO|Id (25 . 0. A HPLC, peak
@5.20 min, >99%0p (500 MHz,
DVBO- ci s) 8 ppm 10.414
(s, 1 H 7.75 (MO s.,
s., 2 H 6.67 (s, 1 .
(m 1 H 3.48 -4.04 (m : - 3.16 (m 1 H 2.54
-2.59 (m 1 H 2.24 (s, 20H) 2.17 (s, 3H) 2.10 (s,
1H)1.97-206(m11.70-189(m 3 H 1.48
(s, 3 BD 1.34 (s H%J

The stegting Hreg thase (E)?%n@ hiig) '&ﬁeammmm){ yasq digsgbrest in @8 mL of

dichldwdnpdteapé )and 1M HCI in Et;0 (57 pL, 0.057 mmol) was added at 0°C under

a str@ar{n(gﬁnﬁfl‘)%ah?’ THaY 6104y RIAY blifed 3BY 4 50m." & 013 atrdedhY solvent
YN

was F@;no&eﬁ ral rr?g%; y?[ﬁ?%'BarH}ﬁ 88“ é’é tntw@ed with Et,O and
pentmﬁ@ae@m@ﬂv@@@@@m@ te(splid (@ t ahyd
O.A.HBREy, pebk @15.20 ahipy PA2Y% purdtyy(lUvt ha noI (Tetrahedron

1H NS orMHzlaﬂfsoMe )8 9@?@ 5r s2.3P HYB.03. (§71 rmyoﬂaz (s, 1 H)

7.756\@'d 2423H§7b1 éd % y% gﬁ} ) 4.24 -
4.36 s iy ABr bOALER, e@ 959 21; £
H) 2. r‘tﬁdB)3\hé)r 10i(ss bRt Z__QGrfm ol Hﬁdllﬂaﬂé 8%(m, 3 H) 1.48 (s, 3 H)
1.34 (s, 3 H)

L 1 H 4.24 - 4.36

Example 81: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(3S,8aR)-3-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E81)

H
N CF,
k:/N |N\ o
HO™ ,3:/\/ ril CF
F

- 164 -



10

15

20

25

30

35

5 Di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl
(ligand) (78 ng, 0.20 mmol ), Pd(dba)2 (45 ng, 0.08
wopmip2snd, at | ast, caesium carbonate (697 ngpCRER206/008845
nmol ) were added. The reaction vessel was seal ed and
ni trogen bubbl ed through the solution for 15 mn. The
reaction m xture was heated to 140C for 15 h. The
(3S,8aR)-OctahyasoplrraloEq2-alpyrazideB-yimethahoD Ac(Tetrdhedrbn ac tasgmmetry,

1996 % mtgezoosTbsoafﬁgeqw Aine 29 2\% 5%&(tﬁﬂd&6nﬁgﬁylybhenyu N-

r
- chié{ SR AL %%%ﬁﬂﬁwﬁ u?.@ﬁﬁ%aﬁ@g%raﬁigﬁhg WO
00540025l ot é’pﬁ?g 97 camad d@’%’l@eﬂéﬁ?@v ac otoluene. 2-
chyﬂomexylpmspmm 26(NiN- duaeimlarbmonﬁemdr gfigandndi(¥8ormmg, 0.20
oﬁo%% Qi@sfmﬁf@l érQPatIé& BHésWﬁbd:ér@oﬁB&,SéSQ?Am 2.14

d384. T edEM nifge I?b through
the 1y t'qrbfgrewnrwn”ﬁgéﬁwe@é%@n o % qg@\ﬁbﬁ"ﬁ%%é 15 h. The

mixturanyas dilaed3w0h B0 Whsef E@@e am;bextgamearm;h water. The aqueous
phaskOWag aéxtfattedHgaih SwitlatdichidforfiBthaine! Tthe icbhmitedmrganics were

dnedo ﬁti'i IV&ﬂkre@év f /ﬂ‘ )“ﬂag hro gt phy: silica,
cycqulggéa §§ FE]J%%?—' fc %pﬁ% ((::;tl HS rep. gonditions:

Columg;: Qemgm ¢1‘ﬁ05 um’ 100 x21(§) r(nm Mobijje phage:- 7Ntt4l—( 330H)10 mM,
pH10:.BCHBAEN, IGtddient580%s (B)IforN rhird Frdrd 0% (Bl) tat689% (B) in 12 min,
95%3E§4m(6nm|ﬂ1 F')ov?’re?t@ (1t7 mi'/n‘l'ﬁ @[’&ﬁa&éigggt% r'é)ng% 330(350 Am; Mass

rang§ 1l Lg)]og q_‘bmg cgé et ef&)n'e rP
O.AHPL ?@@a rmln1> olP@rlty(Ui/gg (m 4 H 1.41 (s, 6
LC/MY:. m25E6&E8fdralgital data from HPLC separation).
1H r;;\mk?(aéoawwﬁét DMS O BRI g 7.900 /32 (A, Q4-( #:92 WorMoHE TR - 7.77
(m ggjg‘f 3§n 703 658,51 H) 4.42,(dd, 1H), 4.34
m, 1 H3 Bl {t ) 344 %%? Aoy 1 sréhlj;dm b r 13,1 B Fan'am%%t 1 H)
247@0& big 21 bF (9188 HEgzr)z H@1 @31 €H31.9562.14 (m 1 H)1 .86 - 2.07 (m, 1

H) 1.843,1999((%( urHif { yar@netHy! ) phenyl] - N-{4- (4-fl uor o- 2- net
hyl phenyl) 6-[(3S, 8aR) - 3-

n- 2
Exarhg mg AR AP REhy wév'a%%ﬁﬁ%@ ZA%@P inytpheny)-
6-[(36,858%)-Infly draxymethwhexahydsopysraigit, yrazirm-241H)-yl]-3-
pyridiaphcN 2ddimhettyIpropdreamide Hydréchride
(E82 43,5-bis(trifluoromet hypphenyl|-N-{4-(4-
| uor o- 2- met hyl phenyl) - 6-[ (3R, 8aR) - 3- (hydr oxynet hyphex
ahydropyrrolo[1,2- W) 20071028654PCT/ EP2006/ 008845

al pyrazin-2(1H) - 1]\, 8- py-iadi ny1) - N, 2- di met hyl pr opanami
deHydr ochl ori de( Qotained 26 g of the title
compound. 0. A HPL ak,@5.13 nmirn, °98.6% purity
(ULV). 1H NI\/R(SOO DMSO- d6) 5 n 10.31 (br. s., 1
H 8.07 (s, 1 H 7;90 i ‘

(m 2 H 6.97 - H931 (mY3
4.95 (m 2 H 4.02 -43
2.27 (s, 3H)212(s
(m 7 H. Exanpl e 83
243, 5-bi s(trifluoronethyg)phenyli-N(4-(4-fluoro-2-net

203 TRt D RPBY AL 4-THesesRrae B pheay B (3S a5 -
hydrgzvmeﬁ(yugj)e@g}y rgpyrryk:[ai%g]pgm@%@fﬁtgw @whma%ﬁ
dimefhy3ppanamide (E81, 25 mg, 0.038 mmol) was converted to its hydrochloride

as reported above in the procedure for 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(3R,8aR)-3-(hydroxymethyl)hexahydropyrrolo[1,2-

m' 1’H 2.92 - 4.01 (m 4 H
) 1.38 (s, 6 H) 0.66- 2.76
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15Toasol uti onof (3R, 8aS)-3- ({[ (1, 1-
di met hyl et hyl ) (di nmet hyGsi | yl ] oxy} met hypoct ahydr opyrr ol
W@RpWyA28Fpyrazi ne (081, 200 ng, 0.739 mol) i nPGI/ALR2004/008845
tol uene were added 243, 5-bis(trifluoronethyl)phenylk
N46- chl or 0- 4- (4-fl uor o- 2- et hyl pheny1l) - 3- pyri di nyl] N
2-di net hyl ro anam de [ WO 2005/ 002577] (304 ny,
apynaaisi-2(1H)- )B SFP)YZIFw)ﬂ}SN i@m@hymomﬁﬂmldea 2ld%1rmhlonde (E80).
Obtaﬁiﬁdﬁ@@mgwfmetﬁl@ edmpetiydt ri met hyl anmoni um chl ori de

OAK#'ECJ %‘:ﬁﬂtmﬂn&@ 6°}§ %r ys NaOH (68 4). The

ot i 1hfoe et L) E@%ﬁ?gﬁﬁﬁ 90-7.98

(m, dH) Jt@Y- Vi8h(mt BAR) 6:-8dshed 1viim.h3 ER6. 7AksAoB!) 448 bidi- 9 (M, 2 H)
4.02 The324m| £ H)eR 9p ur4.01 e(dn, by H) 287 (shBarihlotir (aaprﬁ/ H) 1.38 (s, 6 H)
066-(§'7'6 7 p%cl ohexane: EtOAc 95:5 to 60:40). Isol ated
r#g 25 TBDMS protected inter rredl ate (UPLC/ MS:
mn, mz= 767 éM+12' 384 . The
Examnlee ﬁe& Bté higgrifiuesameshylpheaythV 4 rgn%lm?@‘vﬁehenyl)-
6-[(3&,828)3-(hidroxymethuydjleak ahydropyaralofh2 valpytazin-2(1 H)-yt}n3-
py rldlﬁ%eﬂ%élﬁﬁeflﬁlpi'&paﬂ'é}md& oduct was isol ated by SCX
(E83i |dge | solated 133 ng of the title conpound. 30
H NVR (300 MHz, DVSO-d6) .5 ppm 7.90 -8.02 (m 1 H)
7.82 (s, 1 H 7./70 H777(m 2 H 7.07 - 7.23 (m 2
H 7.03 (td, 1 H)N6S8 (s, 1 H 4.4% (dd, 1 H 4.20 -
4.34 (m 1 H 3.7% (ty. 1yH 3.49( d 1 H 3.31(d 1
H 2.97 - 3.17 (m 2XY0 2.47 (s, 3 H
2.17 (s, 3H)2122 q - 214 (m 1 H
1.86-207(m'1|—|)16-i]‘.9 m4Pfl41(36
H . 35 UPLC/ MS: peak &AM mn, mz= 653 (Mr1l). WO
2007/ 028654PCT/ EP2006/ l 5 Exan'pl e 84:
243, 5-bis(trifluoroneth phenyn-N-{4-(4-fluoro-2-neth
yl pheny1) -
6-[ (35, 8aS) - 3- (hydroxymat hyl ) hexahydr opyrrol o 1, 2- a] py
razi n-2(1H)-y1]-3- pyridinyl)-N, 2-di nmet hyI prop nam
To 5 (E84) aToasoI ut i o¥RJEtian 8as)-3- (Of(1 , 1- 3R 8a 53({[(11
dImemyieﬂhlm(cbmﬂh»lXsdylﬂmtwv@&hvlma*wﬁmm‘pﬂcﬁﬁimﬁw (DB1, 200
0[7B2mmidly Irr3i e dfBRienkSvWerd added®-[B1H lb\is triﬂu%rénmhym henyl]-

R

aqueous| $ol(1tlommwamlmemmmmnnwomde a(355%)ao@mbu@t last, 50%
aquedRbUNaOH qbscg L | Thé nrideYiband@mtydgenatdd byd ewd Xpedzb-pump-thaw
cycle%.ngnd athehar’?é g é@@%\‘/@ﬂﬁéhw (sé\ﬁtlé?'n é@%lﬁ?&lefPInEtOAc

T S OB R Ot Mo by rash
T B (e 1o SO o RS S50 mG of O

TBDMprotettednihtermédiate DL GiuS 384k (@ 19+89 /din, nilae 767 (M+1), 384
(M+ ;@ ution was dil uted wi th Et0Ac, washed with sat.

The ?&m%ﬂ'ager Wiyl Sl et "‘@‘{/@&Ws | Eb%%ébrébfiﬁf%q'ﬁ& S were
addeg: 1h@)reaction yasgleftat ipgnyie ihegproduct was isolated
by SCit cartrizifjea i snlat€de! 3 gy ofdtieditle cmspmi.lrxjsol ved in 11 nL

1H NNMRNBBD MAg, BMSOds) 8fp ;manz:goH@ 02’%\816\!@1 yeg2 (th H)7.70 - 7.77

(m, iﬁ ”7‘%(%‘15% ity fsét(f?H da!f %j)4,20 - 4.34
o BT T e T TG,

2.47 gs B H) .17 (3:)3 H)Q61232211 (-Fm ‘VH7)51 85 2.14 (m21|-h)|) 12@6 07 (m, 1
H) 1. 31491§99 (A, HR1.4Y (656 K. H) 1. 84- 1142?(m 31H)H) 113;3
S -

UPLc}/I\i?; al@@%ﬁ RN, rza/zﬁ%ms (l@lggﬂ)o PR TS

5.20m n, 98. 9%pur|ty (WV). < anpl e 85:

2- (3, 5- b| s(trifluoronethyl)phenyli-N[6-(hexahydropyra

zi no[ 2, 1-

c][1, 4] oxazi n-8(1H)-y1l) - 4- (2- net hyl phenyl) - 3- pyri di nyl

FN, 2- di met hyl pr opanamni de
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35(E85) WD 2007/ 028654PCT/ EP2006/ 008845 A sol ution
of
w@24o3/0286bi s(trifl uoronet hyl)phenyl]-N-[6-chl orBEHEPDoGr@8845
t hyl pheny1)-3- 5 pyridinyl]-NL12-di net hyl propanam de
[ WO 2002/ 16324A1] (200 ng, 0.388 mml),
oct ahydropyrazi no[ 2, 1-c] [ 1, 4] oxazi ne (EP472826, 111
ng, 0.776 mmol), and pot assr um car bonat e (161 nyg,

Exarﬁpi’@ 842013 5.bis (trifluopdmidhis 4L (4.91uldroQ2 invéthyTphenyl)-

4li
e-l(3 588 SRRl ot V&rhé%"r”éé .cﬁﬁt’?‘tﬁﬁ?‘(ﬂﬁ’"w
pyridipyh} '"aﬁ H@’%“UP% € renmoved. The product 10 was
(E84purifi ed by flash chromat ography: silica,
di chl or onet hane to di chl or onet hane: MeOH 95: 5.
Cbt ai ned 92 ny % title conpound. HPLC/ M5: Peak @
2.11 mn, 621 ( 1) H NVR (400 MHz, DMSO-d6) 8 ppm
7.97 (s, 1 H 7. 8
(s, 2 H 7.15 (br
(s, 1 H 4.
3.48 (t, 1 H 3
H 2.62 (d, 1 H
-2.24 (m 3 H

l\)
o
—~
- O
H

garrpl e86: 2[ 3, 5-bi s(trifluoronethyl)phenyli-N46-[(9aRo

r 9as) - F

20hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1H) -y1]-4-(2-m

et hyl phegyl) 3- pyrr m{(l)rl- N, 2- di ma?hyl propanag'sdéeas)_:s_({[“ q-

ant i N ’

dimelS SR RSy siatysonslolieZ-aipupei {062, 157
mg, 0582nmad) (24| mkacf tolsneHvereadded 2-[3,5-bis(trifluoromethyl)phenyl]-
N-[6-)tﬂrbré-—4(— -n@érbyi-hhanylbheaylma phidisyl]- f\ﬁ\Q-Zhrdeﬂmﬁmbaha@me WO
200 ?06 r*)b'(’l %qﬂ) ﬁg; . §' osrg@%gﬁdp)na 25%
aqueerlsu%ﬁ‘irr@% g, @Fr ?@vgfamamn? 38 BByl afihpt last, 50%
aque@ysrrgaOh’e(%ldequhg reaakion |d@@s<yg@mtadrmdfr¢_ezﬁg)ump -thaw cycles
and thed. datee to 9DNE! fpt i7clal The readtionnwas khebkéd! byi WPLCINIS, showing

the XQRé éerE %E/g%@z&oé/sqoﬁﬁﬁ%ﬁﬁ GRR=2TEY 767 déﬁd AR (M+2)/2).
The (s l’fLanw_aLie IIM%HY' hg%rg %ga%pzs t P3 Fc'% brine. The
samplgwas parified By flash chromatography (silica, cyclo exane: EtOAc 90:10 to
0:100). Isolated 251 mg of O-TBDMS protected intermediate.

The intermediate was dissolved in 11 mL of MeOH and 0.55 mL of conc. HCI were
added. The reaction was left at room temperature for 1h. The product was isolated
by SCX cartridge. Isolated 140 mg of the title compound.

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.02 (s, 1 H) 7.86 (s, 1 H) 7.75 (br. s., 2 H)
7.15(d, 1 H)7.10 (br. s., 2 H) 6.52 (s, 1 H) 4.83 (br. s., 1 H) 3.94 - 4.03 (m, 1 H)
3.57-3.69(m,1H)350-358(m,2H)3.33-346(m, 1H)3.18-3.27 (m, 1 H)
3.10-3.18 (m, 1 H)2.81-289 (m, 1 H)273-281(m,1H)251-259(m, 1H)
249 (s,3H)2.11(s,3H)1.84-194(m,1H)1.73-1.82(m,1H) 1.55-1.68 (m, 1
H) 1.46 (s,3H) 1.36-1.47 (m, 1 H) 1.33 (s, 3 H)

O.A. HPLC: peak @ 5.20min, 98.9% purity (UV).

Example 85: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-(hexahydropyrazino[2,1-
c][1,4]oxazin-8(1H)-yl)-4-(2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide

(E85)
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Flow rate Detection U/ at 225 nm Anal yti cal

conditions: 5 Chiral Columm CH RALCEL OD-H, (25 x
w@2006)285% Mobi | e phase n- Hexane/ 2- propanol 85/ AGI/E22006/008845

Flowrate 1.0 m/mn P 180 bar T 35C Detection UV at

225 nm 1H NWR (500 MHz, DMSO-c/6) 8 ppm8.02 (s, 1 H)

7.87 (s, 1 H 7.64 - 7.79 (m 2 H) 6.98 - 7.33 (m 4

H 6.64- 6.74 (m 1 H 4.24 (d, 1 H 4.09 (d, 1 H

3.74 (t, 2 H 3.59t, 1 H 3.13 (t, 1 H 2.86 (t, 1

2.78 (d, 1 H)iz. 6 (d, 1 H 2.51 (s, 3 H 2.40 (t,

1 10H) 2.00 - 2.3R 6 H 1.11 - gr 48 (m 6 H).

Exanpl e87: 2[ 3, 5- biQ(/t

r 9aRr) -

hexahydr opyr azi no[ 2, 1-

hyl pheny1) - 3- pyri di nyl] -

- Enantioner 2) 15

phenyl) - NA6-[ (9aSo

‘J;El)-yl] -4-(2-net
panam de (E87

i f Nuor oret hyl
= 9

thyl p

A solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-
pyridinyl]-N,2-dimethylpropanamide [WO 2002/16324A1] (200 mg, 0.388 mmol),
octahydropyrazino[2,1-c][1,4Joxazine (EP472826, 111 mg, 0.776 mmol), and
potassium carbonate (161 mg, 1.165 mmol) in 1 mL of DMSO was heated to 150°C
for 47 h. It was worked up by diluting with dichloromethane and extracting with
brine. The organics were dried (Na;SO,), and the solvent removed. The product
was purified by flash chromatography: silica, dichloromethane to dichloromethane:
MeOH 95:5. Obtained 92 mg of the title compound.

HPLC/MS: Peak @ 2.11 min, 621 (M+1)

1H NMR (400 MHz, DMSO-ds) 8 ppm 7.97 (s, 1 H) 7.83 (s, 1 H) 7.69 (br. s., 2 H)
7.23(s,2H)7.15 (br.s., 1 H)7.02 (br. s., 1 H) 6.65 (s, 1 H) 4.20 (d, 1 H) 4.04 (d, 1
H) 3.70 (t, 2 H) 3.48 (t, 1 H) 3.09 (t, 1 H) 2.83 (t, 1 H) 2.74 (d, 1 H) 2.62 (d, 1 H)
249 (s,3H)2.36 (t, 1 H)2.09-2.24 (m, 3H)2.07(s,3H)1.39(s,3H)1.25(s, 3
H).

Example 86: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(9aR or 9aS8S)-
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-
N,2-dimethylpropanamide (E86 - Enantiomer 1)

0
C
N CF,
LUNLN
| ~N

0
N CF
| 3

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl)-4-(2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E85, 87 mg) was
submitted for chiral separation to isolate its enantiomers. The enantiomer labeled 1,
of unknown but single stereochemistry was isolated using the following conditions
(obtained 41 mg, >99.5%e.e., analytical retention time 5.84 min)
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The title conmpound was obtai ned as Enantioner | abel ed
2 fromthe chiral
waapanzsssonof 2[ 3, 5-bi s(trifl uoronet hyl) phenyl pNIBEPIv@61@08845

hydr opyr azi no[ 2, 1-
20c] [ 1, 4] oxazi n-8(1H)-y1)-4-(2- et hyl phenyl)-3-pyridin
yl]-N, 2-di net hyl pr opanam de (E85), as described for

Prepafrative boaditions:uor onet hyl ) phenyl kN46- [ (9aR or 9aS) -
hexahydropyra2| no[2,1-c][1, 4] oxazi n-8(1H)-y1]-4-(2- met

YA S bt 8 pIy KN, 2 o1 TRTIY! propanam ce TEEG -

l
Rt e et+—= { et —oo of—+the e Conpound;

>g&hipah Cumn s n JEHIRALCELODAH; (20 X2/ GMa0 min w0
200 IRBEAERCT/ ERMIXGheIBAparidl BV® Y500VMHz,  DVEO- d6)

6 Prowaf? (s, Lighiym@’ (s, 1 H 7.64 - 7.79 (m 2 H)

6. = 7,33 - 0. 74 24 (d, 1
P M Y P R PR V-
1H)2.86(t,1|—|)278(d 1H)266(d 1 H 251
Anal{ticaBcohditiols:(t, 1 H) 2.00 - 2.30(m 6 H) 1.11 -
148(m 6H) Exarrple 88: N-[6[(3R9aRor
9a&s - —33 a 2HpyTazinof 1,
> T Shicl Cavughe._ [ PIR A CRL QP s F e e oy 57 Tor e

n omlﬁsplsase " n-Hexane/2-propanol 85/15 % vIv_

bi| Hldwirhfeuor omet hplmipieny 1] - N, 2- di net hyl pr opanam de
(t_tf;_;s - D astere(mgaf i())

II I\I'LU \\or(, Ua'u ao;-S-cu..ctyI
et yl ) (ri Lnet hylr yl ] net hyl }
noDetediar pyr aziUW-a2-325 nm- ( 4-
fl uoro-2- nethylphenyl) 3- pyrld

n (L [ 1 1 P | : + 1 |
o1 (L, IT= ot 1retn yi
oct.a h/rl ro-2H pyr:ni

1H N G Q@‘Q 58'7 S fH)Pg47.79 (m, 2 H)
6.98 gh;”m R ilﬁﬁ w gaaéeaﬁ) 24lhar 353

(t, 1 60.3313r(h 1a) Q@6 énd H) 2:78e(d, étHbacﬁﬁ fabripEl) & ot €s.fHH)3D40 (8, 1

H) 2.00n.2.8Bk&, BEHpnalysi a8ghn\eeid).conpl et e conversion to
t he expect ed product (peak at O 70 mMin, mz = 710

5.7 The tJg on
Exarpila 1| &f oy, AR ﬁggrqra Dipnsiy E—"’\E—Lﬁ%aﬁﬁ 2OFs 9aR)-
hexaémdrqpynmnﬂbﬂ.zd[hﬂm"e thy) plzemyind7pwadinyl}-
N,2-dimethytpropahaniide (E87) - Enﬁﬁtlbmerz)H) 7. 03 - 7. 13 (m 2
H 6.92 - 701 (m 1 H 6.63 (s, 1 H 4.40 - 4.47 (m
1H 3.92-4.01 (mm 1 H 3.54-3.65(m 2 H 3.51
(dd, 1 H) 3.41 géd, 1H 3.11 (dd, 1 H 2.72 - 2.81
(m 1 H 2.47 ( 2.34 -2.53 (p 7 H 2.11 (s, 3
H 1.94 (s, 3 H 350 (s, 6 H. 25 anpl e 89:
N-[6-[ (3R 9aS or NN
9aR) - 8- acet yl - 3- (hydr oX e hylj)) oc ydr o- 2Hpyr azi noJ[ 1,
2-a] pyrazin-2-yl]-4-(4- i di
nyl]-243, 5-
bi s(trifluoronethyl)ph
(E89 - Di astereoi somer 2
2007/ 028654PCT/ EP2006/ 008845
Toasol uti onoft heN-[ 6- ( (3R, 9aSor9aR) 8-acetyl - i[(l 1-
The ditlenwompasney (Wasii oriaingdsiasy |IEnastiopgrodakalod 2 from the chiral
sepatrationH pysfazi 12[3]5-DisiirifjuorametrBA phengh{VH6-(hexahydropyrazino[2,1-
cl, zibk'é’ilﬁ -8 P4 %ﬁétﬂ.gnp%e ledpMﬂwyl?-mJau’ﬁéﬁ{ BrobbH&Mmide

(ESSé_g DYadsh ”% 255‘%‘36% n?é’cﬂ @9[ ggw R or 9as)-
nexat Siropy Al oo 2(%@%{ pherdi- Py, 2-
dimettgigrepanamidé (£88 - Henaobiogievs! )aﬁmtglsnesi 3hogeaf the title compound,
>95. W@V@féhﬁl%ézﬂ retentionreé 8B@nmeuct (peak at 0.75 mn,

mz = 710" (Mm+1l), 355.7 ((M+2)/2)). The reaction

m xture was purified by SCX cartridge to give a solid

that was purified further "by flash chromat ography

(silica, 10 dichl oronmethane to dichloronethane: (0.5 M

NH3 in MeOH) 95:5). (Obtained 121.6 ng of the title

conpound. 1H NMR (500 MHz, DMSO-c/6) 8 ppm 8.02 (s, 1

H 7.85 (s, 1 H 7.74 (br. s., 2 H 7.15 (d, 1 H 7.10

A TN

WO
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152.85 (m 2 H 2.53 - 2.69 (m 2 H) 2.49 (s, 3 H
2.11 (br. s., 3 H 2.04 - 2.24 (m 2 H 1.99 (s, 3 H
wd2@4r028k506(m 1 H 1.48 (s, 3 H) 1.33 (s, 3 HCT/EP2006/008845

Exanpl e 90:

243, 5-bis(trifluoronethyl)phenyli-N(4-(4-fluoro-2-net

hyl phenyl) - 6-[ (7R, 9aR or
1H NDAR)(500 iiitizy DIVES@1uishi 6 mpyn 801, 2, H) EI87L(s4T dXEZBA-S(.T9 (m, 2 H)
6.98 734 | m34+¥)066x“617m i, 1NH 4 Dianet Ay 4 093(63111?4’)93 7890 2 H) 3.53
(t, 1@3%513( ?‘%f{g 278 8.3 1[513'2%‘6 fc{‘ Pﬁ)é?{i?ﬁs\%%@uo (t, 1

Byr
H) 2.0Bg4-38 My Hb 133 1 }41% 511 m. of tol uene was added
2- [3 5- V\D 2007/ 028654PCT/ EP2006/ 008845

Exarh g%; mtdm )@h@a -d\ﬁée qQhydtokgnidthgnectatiyriro-2H-
Bme}

pyra g?)l ﬁ%h@ﬁ?ﬁ-&mﬁmlﬁﬂ\%y\@ [3,5-
bis(tr EHVH ,&é naa |cbe @Egg nﬁ)é.‘,:iteremsomer
1) hexadecyl tri metyl anmoni um chI oride (16 1.11_ of a 25%

aqueous sol ution) and, at |ast, sodium hydroxide
solution 5 (29. b of a 50% aqueous solution). The
sol uti on was dega sed by three freezepunp-thaw cycl es,
then stirred at for 2 h. It was checked by

UPLC/ M5, whi ch fa peaks for the expected product
at 0.75 mn. 3 (Mrl), 327 dfyw2)/2). The

sol ution was d|Iu ed it Q_Et OAc, exfracted with sat.
NaHCO3 and dried ( 28).\ Thé&® pr gdugt was i sol ated by
flash chromatogrsg 10~(&3 Ac 70:30 to

0: 100, then to Ac: MeOH 95[ 5)/, obtalnlhg 74 ng of
the title conmpound. HPLZPeak @5 30 min, 98% purity
(W). 1H NWR (500 MHz, D-d6) 6 ppm 8.03 (s, 1 H)
8.01 (s, 1I—|)774(br 5., 2 H 7.15 (d, 1H)710
(br. s., 6.77 (s, 1FH) 3.72 (br. s., 365

The (d. 1 H 3N é,? 62(m 1 353 (t, _ 3{[(11_
dmeﬁnéet@x%qn y(l}oc r(Q— é@p rgizmoi‘inZ azg1 oyl)-4-(4-
fluore- zzmewwmernyl)-@ pzmsunyll 2[38- t(m(\trlfmq@rr@tmwm@nyﬂ )

dlme":h)ﬂ)&o anéﬁudeQB H 48 nitp(Was diskbivéd B3mLbsf CHClL6Tbthis solution

was ntra d HCI t d_stir room temperature for
@( uorgr(re\tgggl %&eyeg :'oqr-1 £'SI F H"le exgec edﬁproduct

(pea aﬂia)o rf’etrhy'ﬂﬁ’ex w«wmaaﬁw[ gMi+2)2)). [Tihe agastipn mixture was

purified HylS EX-adriridde toygiveltitlexbmpyunhd-ak awolig] 106 napa na m

1H N (&@MHz%&ﬁé@hﬁ,%%W &9 (s, PAJ7 .82 &0l1uly) 9168fs, 2 H) 7.03 -

I 13{9\? 8&%&58?@&.% i focgw oXad] §g2 - 401 (m, 1

H) 3. @953 6§z§ deril ¥ 3111 (Gnd B 78R 81 (M, 1

H)2M?qs,53 H)234 2.53 (m, 7H)211 (s,3H)1.94 (s, 3H) 1.35 (s, 6 H).
bls(trlfluoronethyl)phenylkhMG chloro 4- (4-fluoro-2-ne

Exarﬁ [“2\0? d}y§ 1— -éc.: ’é{ e‘?ﬁyi)XQahydro-ZH-
pyrazi ?80? ”%ar PU?n"('& yighen ﬁspwgmv'l-z [3,5-
bis(thﬂmdemthyl)pbewtlfhlgﬂndlmtmlnmpaﬂamlqeg(E831— Didstereoisomer
2) 25% aqueous solution) and, at l|ast, sodium hydroxide

solution (16.5 pL of a 50% aqueous sol ution). The

sol uti on was degassed by three freezepunp-thaw cycl es,

then stirred at 90C for 2 h. It was checked by

UPLC/ M5, whi ch showed peaks for the expected product

at 0.78 min. (mz = 653 (M1l), 327 (Mt2)/2). The

solution was diluted with Et OAc, extracted with sat.

NaHCC3 and WD 2007/ 028654PCT/ EP2006/ 008845 dri ed

(Na2SO4). The product was is,@ltat ed by flash

chromat ogr aphy (cycl ohexane:'Et 0Ac 100: 30 to 0:100),

obtaining 49.6 ng of the title conpound. HPLC. Peak @

5.35 mn, 98%purity (UW). 1H NWR (500 MHz, DMSO c/ 6)

5 ppm8.02 (s, 1 H 7.87 (s, 1 H 7.74 (br. s., 2 H 5

7.14 (d, 1 H 7.10 (br. s., 2 H) 6 60 (br s., 1 H)

P —_ N N




15 To a solution

of { (3R) - 2-acetyl -845-[(243,5-bis(trifl uoronethyl)pheny
wd.2602/28654 PCT/EP2006/008845

nmet hyl pr opanoyl ynet hypam no] - 4- (4-f | uor o- 2- net hyl pheny

1) - 2-pyridinylioctahydro2H pyrazi no[ 1, 2- a] pyrazi n-3-y1l

}et hyl acetate (D97, 27 ng, 0.0472 mmol) in 2 nL of

THE and 0.5 nL o ter was added 1M NaOH (1 nL) and

the resulting sol gtion 20 was stirred at room

tenperature fordfé in. It was checked by UPLC/ M5,

whi ch showed a aﬂ%or t he expect ed product at 0.76

mn. (mz = 710 (W1)], 355(|\/Hr2)/2).
conmpound was i sol
title conpound. 1H NWR 5/0 , dé) 5 ppm 8.01

(s, 1 H 7.88 (spoI H & mce, H 25 6.99
7.18 (m 3 H 6.76 (s 1lH l. 4(t,1|—6413-442
(m 3 H 3.78 - 3.91 ( H 3.63 - 3.77 (m 1 H
3.51 - 3.65 (m 1 H 2. 2.95 (m 2 H 2.49 (s, 3
H 2.08 (s, 3 H 2.03 (s/] 3 H 1.90 - 2.67 (m 6 H)
1.33 (s, 6 H Ratio of DFast er eoi somers 1 and 2 not
To defer n;oltuztd)n 30 dExanttieeQS NN{G -GBR,8&S9%9aRor  9aR)-8-acetyl-3-{[(1,1-

dlme th 612% razino[1,2-a]pyrazin-2-yl)-4-(4-
ﬂuor g Qﬁrﬁll)r pg’;g zz[é’ 4154 ticrb MRt pHER ﬁVNE erty

5 dlmemmrppaﬂam% PRy 1P BH@SyP}Z‘}@ mmPhdn ) Il G dMaRiHhavere added
dropWi‘s@&) 4 bL af eproi dGiErheljeactibn was stirred at room temperature for 3 h.
UPL& E%WEB%&W&Q&E% thE‘e)@e%ﬂédefdmude( €diRaPBY5 min,
m/z Qrﬁﬁl"!‘g@ %(@3‘2 Y. Gﬁ%?@é 'Fh&é(l’{é‘zdvﬁ durfiied by SCX
cartrlggedgn@v% éhatzw[ag gunf' agl urtrnm ﬂash c]hroma?ography (silica,

10  dichlpiosgethane uorchmslommet;b\henyl((l) SNAaNURI lnrMe@J-()AQS budPbtained 121.6
mg oetr’(é/ﬁwg@m buadpyrl di nyl kKN, 2- di et hyl propanami de [WO

1H teq}g éﬁe) ngb%ﬁz)'m 7b8§ Ir1H7 4 (br. s., 2 H)
7.15 (3, |22ﬁ>f§n o F@zzr 4 be3 (¢, 1 H)
4.22 éi@fuém?s 956%1 i 8@7 @2 Hit3.BasB,4% 0vi uﬁ’i)f@&gox?r d& (m, 1 H)2.70 -
15 2.85 %0 QtHYR5622.60 (myR 1) 30% (3q8a4)L3. 19dbuts. pB)H) 2104 - 2.24 (m, 2 H)
1.993@3@29@ as, Sﬁﬁﬁﬁds&ég?g ﬁ@a‘i 34? punp- t haw

nstirred’at 9 was checked

3The target
ng 21 ng of the

by HPLC/ M5, which or t he expect
Example; 86t 23&3,52'.b®$(tﬂf||49f?mzeih)d§) nyliN-{4-(4 ﬂ\@reo%mw&wlphenyl)
6-[(TR:0aRli lost hSH7- I'nahtymexaihydmplymlm[m1aa[1 /A4NH2IR-8{ h H)-yl]-3-
2 v 208 thy| praffarid R [E 9B S Didstepd Sid ofYerh ash
0 y"djﬁygmat ogr aphy (FlgkgaAc to Ei OAc: MeOH 90: 10), c))bt ai ni ng
138 ng of the tltbe conmpound. 15 O AL HPLC. peak @
5.20 mn, 97%p 1H NVR (500 MHz, DMSO-d6) d
ppm803(s 1 vZ\%S(s 1H)775(br s., 2 H
7.16 (d, 1 s., H 6C%f6 (s, 1 H 4.16
(d,1H)382- . H) . , 1 H 3.48 (br.
s., 1 H 3.14- 326(m 10(m 2 H 2.64
- “43CF, 2.61 (m 1 H)
o s (m 4 H 1.97 20(s, 3
H 1.48 (br. s., 3 H (br. s., 3 H 1.15 (d, 3
H). Exanple94: N-[6-[(3 or
9aR) - 8- acet yl - 3- net hyl oct ahydr o- 2H
pyrazi no[ 1, 2- a] pyr azi n- 2Fy1] 4- (4-fl uoro-2-met hyl pheny
1)-3-pyridinyl]-243, 5-

To Pisdfdtionf '&O{WQERY lo¥ PO Y7 imbthgtatitamfdrs b PaRRRIRANLEE! 4]oxazine
25 (D94 3, d??sgz’r@r/ %&@gggllaog of toluene was added 2-[35-

2.16 - 2.40 (m 2 H
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To a solution of (7R 9aR or
9aS) - 2- acet yl - 7- net hyl oct ahydr o- 2H pyr azi no[ 1, 2-
wal@ynzssne and (7R, 9aS or PCT/EP2006/008845

9aR) - 2- acet yl - 7- net hyl oct ahydr o- 2H- pyr azi no[ 1, 2-

a] pyrazine (0100 plus 0101, 75 ng, 0.38 nmol) in 1.1

nmL of toluene was added 2-
bls(tr[fRJ(ﬂsema;toI)pl'felnut}f%fﬁmhyirt))ﬂh(';‘hﬂvqimhﬁ-me;thylohenyL)@APYﬂldJOV” -N,2-
dimethyiprpahshiide NLD- 20p8/00257Y1 | (131 gé 0246 mmol), bis-tri —tert-

|H§t , iQRF 31 [ %% tylammonium
‘;;’:zﬁ; i“*"é B e B B

(29. ‘:'1: mefua:léowquequs so tl@n)zs“ﬁ,bg@gbm@g wa$ @legaﬁye@m thgge freeze-
pump-alsdw cyeRisutRdiy stireed de 990C Yo 2. (B®ak Ichegked byAIPLC/MS, which
shovjéw %%ﬁs rut:f}r'?g%%( 3&% fddd}c'toél p?g)dqlgtﬂagggg bysﬁ@f(%»n 327
M2 Jbeoralefien g ﬂﬁe@%&'tﬂﬁf@ c<Rsger i bkate faHcO; and
dried h¢Nexp@e) edThe odgmd:ucat wagg igaldted 2w flashny gheorgatpgraphy

(cycloMdane:EXDAC F0:30 tw: \0@s ik ta EtOAC Me@HGE: D), obtaiaiigetd4 mg of
JaHCO3 and dried (Na2SO4). The product was

BBy (st
1H NI GO0 M btz S Catie) PPAPBIS3 (e dk HBed BEs.ri ) 524 Br. 5., 2 H)

7.150dr ilthy) quvz»)(brlsl NVR) (660D (8H2 ,HDBBEQ (16) s3 ppihB6HZd( $,H) 3.55 -
362%7#')1 H) 883(®,1 H)d37- §448 ; 1H).3.201, 17H§i‘d4d~3191"d}n 1 H)2.77

29 (Eln 1( 694@ ﬁ%zo ﬁ 3P|) 4B4y 220~ 238 (m, 1
Hﬂg‘bz(é 3"‘3)27-;3@3(% 3 {33?t( ?t‘%‘lﬁ ?é@' '7% (a) 3

H 2.50 (br. s., 2.10 -2.38 (m 2 H 2.10 (br.
Exarfiple 91H)2-[B, Qﬂalfﬁﬁlﬂ&okbmbt HpheAPI]{Ma{414Hlucardl248etHylphenyl)-

6- [(7??9 .g 1O l9aK)-1-Methinexahjdrbplfatitio[3 1:8]{1, BIGKRLIR-B2 H)-yI]-3-
pyri npf&g'zofigvﬁhsflpmmrﬂﬁ%%nmsw?a'semw fbr o- 2-

met hyl pheny1l) - 6- [(45 or
4R, 8aR) - 4- (hydr t hyl ) hexahydropyrrol o[ 1, 2-

a) pyrazi n-2(1H) -y 3 pyridi nyl}-N, 2-di met hyl pr opanam
de (E95 25 Di ast
2-[3,5- bls(trlflu ro
nmet hyl phenyl) - 6-[ (
45, 8aR)-4-(hydroxyrret h prax ahydron o[ 1, 2-

a] pyrazi n-2(1H) - y1] - 3- pyti di py N, 2- di et hyl pr opanam
de (E96 - Di astereoi SOR®#

20071028654PCT/ EP2006/ OQ€
(8aR) - oct ahydr opyrrol o[ T}

oner 1) CF,

t hyl ) ph%nyl] - {4- (4-fluoro-2-

To a solution of
-a] pyrazi n- 4-yl met hanol

(D112, 73 nm, F

0. 468mmol )and243 5- b| s(trifluoronethyl)phenyl]-N46-chl

oro-4-(4 I_r?% éy
To_aratdiyicshatly (TR 88, 7 a9RGLT-Redestebygiopvazinelz: well| flgxazine
(D9520(B/ omm 18 12dmed), . 232 nmibl ) of ntabwete (ovass added 2-[3,5-
bls(tmr@ml)ﬂ@ﬂ%]m-@glor&ﬂpﬁﬂm 2-naettlylpheny < pyridinyl]-N, 2-
dlmegh?f g%n%ﬁdét begobﬁfoo%i%ﬂ? S ( ?‘? 1§O|f§8 H}ﬁo Wis-tri —tert-
e e T TR T A
chloride (9 pliof & %a%@pélﬁe'iﬂl%Mra'ld (atdaﬁ*a)sovwmrhyﬁfoege solution
(16.5 Mt 1of aa60%32quéoti sdhutidR).CThesalutight wds 2i2gassed HyNkRee freeze-
pump-¥38w Mygle sDMRA Sfte® aPBOPB 1822 (5 It Wab‘)ch@cﬁ@d by UF'!LC')MS WhICh

shov%edg% Mg; foi t’heze evzylteézpfé% i 77%37\ mez(% 1?) , 327
(M+2)R)3 The solgtlg@ wag dilujgd 3’“@0 t c3§xt(rﬁ?te§ ‘H)th3saltl Na 003 and
-3.20(m 1 H 2.48 (s, 3 H 2.41 - 2.58 (m 2 H 2.24
(br. s., 1 H 2.15 (s, 3 H 10 (br. s., 1 H 1.73 -
1.83 (m 1 H 1.60 - 1.70 ( 4 H 1.33 (s, 3 H 1.10
- 1.54 (m 2 H E9- D astereoisoner 2 (33 nmn)
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M5: nmlz= 653 (Mtl) and 327 (nmf 2+1) 20 HPLC. peak @
t=5.152 nmin 1H NVMR (500 MHz, DMSO d6) 8 ppm 8.02 (s, 1
wooo7osés{s, 1 H 7.73 (br. s., 2 H 7.14 (d, ActEPibodssss
(br. s., 2 H 6.51 (s, 1 H 4.48 - 4.57 (m, 1 H 3.88
- 3.98(m 1H 3.48 - 3.61(m 3 H 3.33- 3.37 (m 1
H 3.06 - 3.18 (m 1 H 2.81 - 2.94 (m 3 H 2.68 -
dried2. THa§®O,1 HIhe. 4prodsict 3 wiis 2.isdlated DyH) flasho chaaregtography

(cycléﬁéxéné‘EtGAE 4.00:3b 16%0:400 ]otﬁﬁi'rﬂngﬁ)l‘j@ Er)?g ncgﬁlg@g't?lé g:rt]%npgosund

Tﬁ%ﬁgfp%@%ggﬁ znf é@%ﬂ Ny st G H P73 br. s, 2 1)

7.14 4R, BEY)7-10 (bry e, &(Mhﬁtﬁﬁ/(brhexéﬁjwd@;&lbros ofl H)23.89 - 4.01 (m, 1 H)
3. 7oa]3080 | -3 35 13 +9- :pym(dmm}zw 22069mhh2|mmmn(@m s., 3 H)

t eol'g
2. 25 %[:%éz % gr%he?-m) pheny?](n}\l- 43‘%‘ fburo?c’) 3 H) 1.16 (br.
t1h (xfﬁ ) 6 [ (4R or
45 8aS) - 4- (hydr oxynet hyl ) hexahydr opyrrol o[ 1, 2-
ExarfipRy 1927 | N{GQM'Rr&-Hce@yIPWJ(hyldemétI@*I)Bdtahywwﬁ?p?tﬁmno[1 2-

a]py - 2 I Iphenyl) -pyrldmyl]-2 3,5-
bis(ts Eﬁ°@$%§?ﬁf§%§;§m ngg gﬁﬂ%gg%ﬁ@% ro-4-(4-fl

uor o- 2- net hyl phenyl) - 3-

pyridi nyl] - N, 2-Od yl pr opanam de [ WD 2005/ 002577]
(375 ng, 0.705|mol) and 5 K2CG8 (389 ny) was added a
sol ution of (8a% ! ahydropyrrol o[ 1, 2- a] pyr azi n- 4-

yl met hanol (D117, 220 ng, 1.41 mmol) in DVSO (2.3 nl)
and the reaction xtQre was stirreFEor 30 hrs at
150C. The two di as rs _werezisol ated after
purification by SCX and |the b ch it ogr aphy (silica
cartridge, CH2Cl12: MeOH 059 Di~rgpt er eoi somer 1
(150 ng): MsS: mz= 653 ( 1)| anfd\ 327 (m 2+1) HPLC:
peak @t=5.18 m n UPL z= 653 (Mtl) and 327
(m2+1) @t=0.70 mn 1H (500 MHz, DVSO-d6) 8 ppm
8.02 (s, 1 H 7.88 (s, 1 7.73 (br. s., 2 H 15 7.14
(d, 1 H 7.10 (br. s., 2 H) 663(br s., 1 H 4.62
(s 1H)432-444(m2 3.57 - 3.66 (m 1 H)

To i jasdlutl { {[%Rgzﬁ;e it {T[gﬁpsg% a8 iﬁet@ylr)[;henyl] 2-
methxlpxgp@myl}(me hn)ammp] #3(4- ﬂq0r932 mﬁthsﬂphynsﬂ)ﬂdoyrﬁwmtahydro-
2H-pgradind[1 Ra]pyraBni3rylimeéthyl hctthten (DB7HR7E9G, 0.0472 mmol) in 2 mL
of THE ﬁiﬁﬁ%i@h@}%at@r a3 d&ﬁe{;ﬂ 1@%% Uﬁﬁe @r@% th%ﬁfg solution
was t I S ked b , Which
show%ad Z peal(? for %@%ﬁﬁiﬁroﬁi&at 6176 min. (m/z = 710 (M+1) 355
(M+2)/2). The target compound was isolated by SCX, obtaining 21 mg of the title
compound.
1H NMR (500 MHz, DMSO-ds) 8 ppm 8.01 (s, 1 H) 7.88 (s, 1 H) 7.63 - 7.79 (m, 2 H)
6.99-7.18(m,3H)6.76 (s, 1 H)4.84 (t, 1 H)4.13-4.42 (m,3 H)3.78-3.91 (m, 1
H) 3.63 -3.77 (m, 1 H) 3.51 -3.65(m, 1 H) 2.72 - 2.95 (m, 2 H) 2.49 (s, 3 H) 2.08
(s,3H)2.03(s,3H)1.90-2.67 (m, 6 H) 1.33 (s, 6 H)
Ratio of Diastereoisomers 1 and 2 not determined.

Example 93: N-[6-[(3R,9aR or 9aS)-8-acetyl-3-methyloctahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E93 - Diatereoisomer 1)
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1H NMR (500 MHz, DVMBSO-d6) 8 ppm 8.02 (s, 1 H) 7.84 (s,

1H 7.73 (br. s., 2H 25 H 1.56 - 1.69 (m 1 H
wWaA22®30f%54 6 H 1.23 - 1.41 (m 1 H). Exanpl e 9BCT/EP2006/008845

213, 5-bi s(trifluoromethyl)phenyl]-N{4-(4-fluoro-2-net

hyl phenyl)- 30 6-[ (7R 9aR or

9aS) - 7- (hydr oxynet hgl) 2, 2- di oxi dohexahydr opyr azi no[ 2,

1-

c][1,4]thiazin-8 H) y1] - 3-pyri di nyl}- N, 2-di et hyl prop
anam de (E99- D astEr eoi sonmer 1) WO
rre

| uti on of
8-[ (7R 9aR or

20071028654PCT/ /008845 To a
2[ 3, 5- bls(trlfluo 0 hyI)phenyl]
9aS)-7-(([ (1, 1-
dlnethylethyl)(dlnqéhylL[L,l] Xy} l')-2,2-di oxi dohe
xahydr opyr azi no[ 2, 1- CF,
5c] 1, 4] t hi azi n- 8( 1H)< k4 )} uor o- 2- et hyl
phenyl)-3-pyrid inyl]- d i met hyl propanani de (0124,
201 ng, 0.24 mml) in methanol (8 m), cooled to 0C,
was added HCI 12 N dropm%se (0.47 m ). The reaction
m xture was stirred at rbomtenperature for 1 hr, then
it was purified by SCX cartridge. The fractions eluted

To aMdduidn n@rt ?lRCQaR SFMGYS A2\ Efy I-VOrlﬁf@tHW@ctaﬁ ro-2H-p grazmoﬂ 2-

alpyr32R°f Ors4 5‘8 tn‘?m Iy o‘f'tb forkOWRBSHAEdd 2-(3,5-
b|s(tr&]p\g§9rpgth gnrg _hL ég ﬂtgg'g mcﬂﬁglgh @%’l(ﬂ\)ﬂ] N,2-
dimefhtinropsamid) [W@p?ﬁoﬁlge%?ﬁ 10124 mgHP2ﬂ18mnmoi7) Os-tri ~tert-
butylpRdsphifé Baﬁ:éhlum7 @r (my 205)536 n&ﬁof 7hé>€addﬁylt6nié)tylammon|um

chlor: 4@I o?%é o OLfSQ tiofl) 4 d( oxidg solution
(25 % gi aogg%agggag rﬁolu ion was ?E;assed b rHve“?e freeze-
pumEthan | yeEs; 2hen 55'(!51@( |90| Gofcwr%ﬁhlw tpwanychiecked 40y HFLC/MS,

which showed-a peak for the expected product at 2.07 min. (m/z = 694 (M+1)). The
solutfdRt mg Ritetyd with- E{GRe SaxpadaRwith saY ONIQHE'GEt A4 drieddNa,SO.).

The ;grog E@F\gxgﬂx%dg@yggé@ﬂﬁg@ﬁ @}%%ﬂg% dogczi(oEq RAEINIESH 90:10)
0 ta'D!”@s 3,3519 efdhertitigicompoundrg” 3 sol uti on of

O.A. HA G-fead @ Bﬂomrmrﬁ%)du)'lghé.my) kN46- [ (7R, 9aS or

1H NR#R)( sﬁa(MHélDMSOd d m 803 (s, 1 H)798 (s 1 H) 7.75 (br. s., 2 H)

716 dL e i%ﬁ R s
1 H) | Bl 6 b 1 H)
2.50 g:g; .wrﬂgg 4N- 2. 6%%meﬂw) a@é&g (0 2 mgggs 12715%17.34 H) 1.97

3 B1) 1548 (BDE), 3 H) M@0k, BH)M N5 (aeslkd to at 0C, was
(5. aglded mpw se) HC1 % N’ (0. ’?Iiml)( Trl;g)dreactl on m xture

Exaniile 11 84 by NRKLERORST G oF Thsar b acati -y mefatctairo-21-
pyrammeh@]mrazjnazruﬂﬂ-&wgq@%bm tpheny3pyridinad]-2d3,5-
bis(trdfluoesmetioyl)phenyiaV,Ridintethyipopathanside (£94 o Piastéreoisomer

2) (104 ny, y=95%.
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HPLC. peak @t=5.54 min HPLC/ MS: miz= 717 (Mrl) t=2.91
min 1H NVR (500 MHz, DVBO-c15) 8 ppm 8.01 (s, 1 H)

WO 289088854 1 H) 7.63 - 7.81 (m 2 H 10 7.16 (deCiEPH006/008845
7.03 - 7.17 (m 2 H 6.67 (s, 1 H 4.71 (t, 1 H 4.19
-4.36 (m 1 H 4.02 -4.19 (m 1 H 3.65- 3.80 (m 1
H 3.36 - 3.53 (m 1 H 3.15- 3.36 (m 4 H 3.10 (d,

1 H 2.8 -3.01 O1 H 2.72 -2.84 (m 1 H 2.65 (d,
1 H 1.10 - 2.56Tm 14 H).
Exanpl e101: 213, §<bis(trifl uoronmet hypphenyl] - N-{4-(4-f1
uor o- 2- %

[(

15net hyl phenyl ) - GNK/ R 9aRor 9as) - 7-Gfemet hyl oxy) net hyl |
-2, 2- Na
di oxi dohexahydr opyrazi no[ 2} 1- [ 1h| azin-8(1H) -y1]-
3-pyridinyl}-N, 2- di hyA prgpa de~CEL01-
Di ast er eoi somer 1) n a lsol/u i on of

213, 5-bis(trifluoronett bheny1] - N-{4- (4-fl uoro-2-net

hyl phenyl)-6- [(7R 9aR's
9aS) - 7- (hydr oxynet hyl ) - 2#2- di oxi dohexahydr opyr azi no[ 2,
1-

To &]4§dlutidn hoRa7 R.GHR HbA 19a S PyicetiilTyimethylGetahyriohyHipyeazino[1,2-
a]pyr'é medeaﬁcl]_:g??R@a&"fg or0 %)-?Jé'%b '7nm-Eh'F I<§é‘ta drols- pyrazmo[1 2-

il en it s g L?rgﬁ/ TEol3F 1 Eppty of g s added 2
[3,5-tnsériflaeomethyl)phenytis- [Grahlgrovdiréd-Huaeqr2anathyirhenycd Pyrdinyll-
N,2-dimethylpropasastide TAO f2005600257 7] Dt 6$ gng, 0.8 17 ematal prbis-tri —tert-

butylph&8pHiHé g@ﬁacﬁu”rﬂu'@l@ 50imd\ald.d? rHﬁm , Ok gy hririetyl MRimonium

chlor d@t? Fg q %225‘20%%51%@3”15@?9%) gﬁ% %thlg\gllass:%ustﬁé}dr&ﬂae solution

8 wa ot @pP % agHeads wotiony o hpe (spiytionrp@sc rqefreeze-
pum;pJﬂmms:w:bse stirneddata®a° @ fap6rahedt wasdthavked. byrlh’d’lcﬁm which

showiisa éékéf&dhé\@)@@c@d sﬂwgeﬁd@tgfgafahd(zablrﬁm m/z = 694 (M+1)).

g e e U S T o

(Na:$9p). 4 YA RPN
dnchlomnzetb)anevw}e@}d)%m&mamﬁ@%GoegmﬁmgﬂqIGONWUQ‘GOO
O.A. M. CO)ER @65.25 minmd5% butisy (UV)) 7.87 (s, 1 H 7.63 -

1H N ﬁl( 0B MAZTOMS &g % ppmiB.08 771898 @1?4)*?7@(653 2 H)
7.15%3 ig 1§(H? gsﬁ ﬁi@r %j g é% (tg7 H) 4.08
(br. s, ‘B"@ h\(ddﬂ )@2&-33@@5 M)21 @Iﬁﬁ"i)l? By(m, 3 H) 2.50
(br. 22, 304)-2166 Z.88 (f, ) HP 210 (t&. 89 A H) 11994, B B} 1(Z7 - 3 99 (m, 1 H)

13 le 102:
148$bA% %r%qtdﬁgﬁugrgnﬁﬂ}gﬁ)p enl-?l(?npl\mg [(7S 9aSs) - 7-

(f| uoronet hyI ) hexah&d )6 azinol 2, 1- A 4] oxazi n- 8£ H
Exaryp&g Q{i Aad |96 [@@E |s(tr|fluoromet yl)phenyl]-N-{4-(4-fluoro-2-
metl‘mlphghpl)ﬁq[,(nﬁ 3- qryr [ dRr@aﬂ)-N(ﬁydramhqllwlﬁmmaIepyrroloﬁ 2-
a]py(dim@ﬂHT 1123-p9r -NMR2-dimeth glpropanamlde

Dlas{ergo%l?# (fl Oronﬁzsy@%‘f%& BPBH'{ Iﬂﬂﬁgﬁlé‘gké {ﬂfﬂ:oro-z.
methyiiphg o By 'evdr%vf?sﬁ drapyerslo[1,2-
a]PYI’a},InQ(MVMPmiGYBH%R-wMWMQMW5d0ammn| (R96 -
Diastdteoisainer2) it of a 25% aqueous sol ution),

bis-tri-tert-butyl phosphine palladium (7 ng), and

sodi um hydr oxi de solution (8 D _ of a 50% aqueous

solution). The reaction m xture was degassed by

freeze-punp-thaw cycles and then it was stirred at 90C

for 1 hr. 20 EtO0OAc and NaHCO3 were added to the

reaction mxture, the two phases were separated and

the aqueous phase was extract ed with Et0Ac (3X). The

conbi ned organi c phases wer ? dried (Na2SO4) and

evaporated to dryness. The ude was purified by

chromat ography (silica, cycl ohexane: EtOAc 7:3 to 0:1)

to give the title conmpound as a browni sh foam (30 ny,

y=68% . 25 UPLC M5: mlz= 671 (M+l) @t=0.93 nin
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1H NMR (500 MHz, DVBSO-d6) 8 ppm 8.01 (s, 1 H) 7.88 (s,

1 H 7.60- 7.80 (m 2 H 6.99 - 7.23 (m 3 H 6.69 (s,
wd.2adyozsed6 - 4.89 (m 1 H 4.56 - 4.73 (m 1 HCBEPDH06/008845
4.09(m 1 H 3.67 - 3.79 (m 2 H 3.54 (t, 1 H 3.14
(t, 1 H 2.89 (d, 1H)249-269(m 1 H 2.50 (s, 3
H 2.04 -2.38 (m 2 H) 9 (s, 3 H 1.53- 1.74 (m 1
H 1.34 (s, 306H)1.11- 46(m 1 H 1.03 - 1.43

(m 1 H. Exanple “HCl N-[ -[ (9adR_ or

9as) - 8- acet yl oc,];@hy roTLZH-,pyra |no[ 2-

a] pyrazi n-2-yl] - 4- | ugr 03)2- thenyl)-3-pyridi ny
I]-243, 5- F

bi s(trifluoronethyl)phenyl] - N\'2- fimet hyfBr opanani de

hydrochl ori de (E103- 35™Ffianti oner 2) WO

2007/ 028654PCT/ EP2006/ 008848 To a sol uti on of

N46- ( 8- acet yl oct ahydr o- 2Hpyr azi no[ 1, 2- a] pyrazi n-2-y1)

-4-(4-fluoro- F

52- net hyl phenyl) - 3- pyrldlnyl] 213, 5-bis(trifluoronethy
To a%%&bﬁ&yéagw%ig Jéjff%é é@éﬂ?ﬁ%ﬁhéﬁ/hﬁé@%ﬁ% gﬁm 73 mg,
0.46 e 4-fluoro-2-

| e al cal ér ac eri é é @

methylphe nin HPBHEYI-A, Beimeth Vieronenaride 2605/0955 &l 2124 mg,
0. 234rvhﬂﬁfil) ISO[DMS@I’(OI?HS dilpwagl adadéchzCUme(Qémnlt Oof02vawmol) and the
reacfidrl fiigdre %s]serr'éU%F 86 H9 Gt ike/1gYegent was renoved

The Ll!w?eﬁl %tc{]" s%grfgil%% S801a queaffe?sblgrlt'ﬁé%ﬁ gp' EB5QH the by
Chro’F‘?FqgrﬁPmﬁﬁg'@)t @&W@ﬁg)the t ar get cgrrpound 1H
01 S O MENAH) 8ppm10 27- 10.61 (m 1 H)
MS: &/.&4663 (Nﬂ+1+)i)ana:§fzv("§2+ﬂ) 7.62 - 7.81 (m 2 H) 7.17

HPL & t45. in/-16 (m 2 H) 6.86 (s, 1 H 4.44 -
"%V‘% J}E@ ;% s§9d )5, 881 £102'ts 11 ) 7388 T8 9@4) D73 B s 2 1)
7 14 2d0% Hs /.19 @By 3., 20H) 6,63 (by) s1,, B@)(%st(SH)I E4&%t 4.44 (M, 2 H)
357;1%34%6 (m, 1 H)3?(|) 336 (;ns 2gH)rf¢;w1 1;1?(2182((211 (14%)'1248 (32: H) 2.41 -
2.58 i. Tl upEgneY Bys) gheny 1445 huag 0183 (m, 1 H)
16023 ﬂ%@%h?{”rﬁ’) 38 (g(g \9eiy - %él{lmrgw)rret hyphexahydr opyr

1] 3- pyr| di ny1} - N, 2- di net hyl propa
MS nﬁmﬁé3((ﬂllidé))anﬁ(8
HPLC7 135 (15fz(nl|n1 di rret hyI et hyI ) (di net hyI )silyl]oxylm

1H r\ﬁ\ﬁ % %baée) sl 4ﬂ4 32738Br. 5., 2 H)
7144401 %J? b o2 F E’O%gj 44}31 @f % /98 (m, 1 H)
3.48t+@: G#sr(m vihlsl)éd%&ad 27 ém di H) 3o P ‘83 émd|1sHb2lﬁ1| 02 947(m, 3 H)
2.68S@P6 emOf H) 2.49 (s, 3 H) 2.1 (s, 3 H) 1.79 - 1.90 (m, 1 H) 1.70 - 1.79 (m, 1

' b ) ST Rl i oo Ve

(4-fluoro-2-nmethyl phenyl)-3-p r|d|ny1J2 N, 2- dlrreth | pro
Exampleani¥e [andl 2 /oezl%ﬁjbl%(m uggomethypheayll- Nué (4-fluor°-2-
metadphdnyh@-[(d8ed by ad4RBas)-4thpdroxkymethyl)hexahydropyrrolo[1,2-
alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E97 -
Diastereoisomer 1) 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(4R or 4S,8aS)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
alpyrazin-2(1H)-yl}-3-pyridinyl}-N,2-dimethylpropanamide (E98 -
Diastereoisomer 2)

-176 -



10

15

20

25

30

di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl
(ligand) (13 ng, 0.033 mml) and Pd(dba)2 (8 ng, 0.014
wormbp2sess 1 nmL of toluene. Potassiumtert- 5 bptDEPING6/008845
(39 ng, 0.406 mml) was added and the reaction vessel

cl osed, evacuated and back-filled with argon. The

m xture was reacted under mcrowave irradiation at
140C for 15 min. and\then for additional 30 min. The
m xture was dil ut edy h 30 nmL of EtdAc and extracted
sat. NaHCGO3, dr,h@h/ﬁwl\\‘h; O4). and the ol vent renoved.
Product purified by asly chrori silica,

cycl ohexane: 10 EtOAc 106s87t.Q-8Q 2 ot ai ned a
partially purified sanple:| angl yzed by UPLC/ MS
(purity: 24% by UV trace % by MS trace), used
directly in the deprotec step. UPLC/ M5: peak @
1.21 min, mz= 783 (Mrl), B92 (Mr2/2). The

internedi ate (55 ng) was d’ssol ved in 2 nL of nethanol
and added 0.1 nmL of conc. . The solution was

To Stipr 305 Bis mﬂemdne@m?r)aﬁéw NqGéHToroul molr@@dm@tmpwenyn 3-

pynd@ Oét Ws/l ﬂ%d |a 20! % mmol) and

K2 Qﬁh eW§§ ?QJHU%’E e@@ 't° A é‘ﬁﬁ# a]pyrazun-4-
yimeteshol l(v@1173230 nQQMHZ)M apmally lnv@MS@r(Bﬁ ad) and ttmareax;tlon mixture
was §t||ﬁ9éd1fc$‘rfﬂ(pﬁﬁtélg’r5mh:y (SI lica, cyclohexane: EtO0Ac 50:50

The tt\ﬁo oi ate Hﬁg@@ yﬁﬂ {6 b da@d fhen by
Chm'% gfép S"icarh;i?i‘ %ﬁl )Eé% (s 1 H 4 65

E97-. .s.,1H)408(br s., 1 H
MS: &/ﬁ%ss?uv&a)(amw &H /36 B3 (t 1H 3.34-3.43(m 1

Hp,_g)gg %@g ik 3. 01 (d, H) 2 63 (d, 114»(;)(? 42 (H)s
UPLGING @%@é@n 4 b B

1H NMRZ DoMH@ MEOrdst&BPILE- Q2n(sn1t H b%(%gﬂ Jsﬁ|7 73 (br.s., 2 H)
7.14 4d} 1 \HIY V. 1|On(bacsor2dlalm<6e63r\n(bm st,he H)ot.62uENG HB4BPs: 4381 (m, 2 H)
3.57 Venger, WH)‘B‘3MK $3p4 hﬂqz Af3.pi Ly3, iFOQn{\K Pi)@lqu 3 H)2.41 -

258 {er{'ez“ﬁj? tgrhg Es(g'ﬁrﬁh%b PrLL A3 - 183 (m, 1 H)
1.60 el (M) {3845 E%w BB ST T actoh o it
E98-Mipeicreeinoaler 2H@5apait | s 1997, 281(3) 1303-1311: H

MS: M/Zﬁgsat(wat1qandJ327P s+gcol . Experinental Therapeutics

HPLé@ggaW% g égg 384 G A3 M G ardina gtbal b
ubst ance
UPL gh 3 @f&zﬂié\/ﬁpjﬁ% in the
1TH NMRdJSRG MHz, W&Qide)mpﬁh& ORKEs, rleldpgtast (s, 1 H) 7.73 (br. s., 2 H)
7.14 (@SPenta. ve(br. sPcﬂ WM BYS £ (5 1LERdsERKe5VIEASPN)3:88s 3.98 (m, 1 H)

348(@1@15(9?‘@‘3 ase @Cﬁ‘ﬁ)(mv\ﬁfﬁéwo@ds"‘lé Phasy®. ”’Qfsﬁﬁ&n 3 H)

K1
2.68 R 1 AR S I A3 D, 1LE 179 m.
H) 1.56111e89 (ms)rt 33 (sHo H)el- 235&1\;111\1501 I\/hCIZ 1V
EDTA, 0.05% Chaps, 401nM PVMSF). The m xture was pl aced

Exarfipld 99: %.ﬂtﬂﬂhs&ﬁx%tﬁ&lbﬂ%ﬁ N J&Jﬂub’roOi-methylphenyl)

ane
6[(7 ol oﬁa%f%%ﬁ exabvBropyidzinol2,1-

4]%6!?&&'@13&11"’& Ir3-pyridiny! d‘ér é{ opgRanide as (E9
Dmstmsbesbmwd)a and suspended in assay buffer.

1251 -1 abel l ed i gands were then added to the - 182 -

WO 2007/ 028654PCT/ EP2006/ 008845 bead/ nenbr ane conpl ex.

10 pl of the resulting m xture was then di spensed into

each well of a low volune Geiner 384-well plate with

100 nL conpound pre-di spensed in 100% DMSO. The pl ates

were then seal ed and pul se ;shun at 1100 rpm After 2-3

hours i ncubation at roomte?ge'rature wi t h shaking, the

pl ates were spun for 2 mn at 1100 rpm 5and neasured

in Viewmux imger (PerkinElner) for 5 mnutes with a

618-nmfilter. Inhibition
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of radioactive ligand binding to its respective
receptor was neasured by the reduction of signal. pK
wowm7ozd6s41] at ed using Kd of each radi oacti ve | PQEBRPR2006/008845
determined in a separate experinent. 10Measurenent of
NK functional affinity: Calciumnobilization assay in
(FL/PR): Bacnan expressed NK receptors Conpounds of
the invention wéte-Qurther characterised in a
functi onal assay, g { ng FLIPR technol ogy for the
det erm nati on of th ir effect to inhibit the
i ntracel | ul ar cal rel ease i ndud#d by interaction
of NK receptors w hrit N erspect| e _| i gands. Human
U20S cell's 15 transfentfjy tra rdu‘ wi th reconbi nant
BacMan virus exppgssSi ng NKZ~aRaNKg receptors
were used in the studies (sep '\P. Condteay et a/,
Proc. Natl. Acad. Sci. 1999, 96(1): 127-132).
Briefly, U20S cells wer rvested fromtissue culture
flasks, resuspended to aJcell density of 200- 300K/ n
and m xed with reconbi nafit BacMan virus carryi ng NKR
gene in a virus/cell ratio of 1% (v/v). 10K-15K

To aoﬁs*@ﬁ% 2 R'S'Qﬁﬁ?é%i'q%@al>ﬁn§'?%ﬁéﬁm (%8 Mg
dimettpd Mgt 1silyliexyimetiny)-4 12-dipgidoRexahydropy razingl
c][1,4]trdanived (d Af)- yﬂe4-(45-ﬂ\aerc132+matﬂe'tpl’m-y943 hyridiaydV, &t t h

meﬂWl;@r@p@ﬁﬁ}rﬁd@a(ml2|4m201dh€g-?1t@24qﬁh|m‘d ) ?mdl‘h@nbl\/f% afl] @boled to

0°C, 99# gﬁae (%I 'If éé;é 03 | fri]ﬁl £ o gs stirred at
roomy @mBGFW% QU1 hrgthendt Ma&ggﬁ %cgft}yeﬁ i ge \z e fractions

elutedaividim b4 nsethaaokm; ammomawwemoeembmﬂt anaievgparated tedryness to
give ﬂ’f@@ﬂ@@@hﬁ)@tméﬁfs ®hetergond(dss weg,ey=1d08k). added to the

HPL ﬂsgﬁe ggg. tes i ncubati on aL ?ZC Fi nal |y,
n n.assay buffer containing
HPL 33% &é&%% §ﬁ% "% 1s and quorescenc
1H NVIig{&2P0\Ha, BMSOs) BRRIY 9% 8slibfnahdd A80NKASAKmM. 1 H) 7.59
- 7.8MNKBh, (=B 6086 - \m:e(msempe 40he6 | I76§(and‘sH0dr?INK]4 TN, dnid) 3.94 -
r or C . | 1 H
4 B B e N % oo S P 2y 1o
i nhibition curve. The 30potenﬁy each antagoni st & ﬂ
Example cal cul H&d fromzp[%ﬁﬂ)'ﬁ rifiyoremeatytpligpyH-N-{4-(4-fluoro-2-
methdphényr)-ﬁj-[ﬂﬂﬁmo of |igand det erni 8aR)47ahydropymetbyl)-2,2-

diox xR Hbmr&][vﬁltwﬁ’mﬁlm h-TRs- p@frfdunyl}yN 2-

08" o? stably
dme&ﬁkfﬂegg'agﬁm ré@‘e‘r?taorséé%ér’r%n cH)n’sd neur oki nin 3
(NK3) receptors st ably expressed in human enbryonic
ki dney (HEK 293) OcflIs were maintained in M ninum

Essential Mediu @E‘A 31095-029 Invitrogen Life

Technol ogi es, Paisl &y, UK) supplenented with 5 %
foetal bovine sertim 1% L-gl utani né€fnd 400- 500 pg
geneticin and were ‘ Qg Accut ase (PAA
Labs, Austria). Cel[s h ' at 37C 5% CO/ 02
in a humdified g N Glrange épi ntracel | ul ar
Ca2+ were determ ned usi orescence | magi ng

Pl ate Reader (FLIPR) (bf &y Devi ces, Sunnyval e CA,
USA) by a nethod siml a 0 that descri bed by Jer man
et al, (2001). HEK 293 cells stably expressing the
human NK3 receptor were §eeded into WO
20071028654PCT/ EP2006/ 008845 bl ack wal | ed, cl ear-base

To aD%P(m 'é!fsb hﬁﬁ r%rﬁ\@t'hk/ gvsgr@'ﬁ)m R)a7 {1(1.1-
B b el e e

Pl us Reagent (Mol ecul ar 117% in Tyrodes buffer
(NaCl, 145 mM KC, 2.5 niv PES, 10 mM d ucose, 10
m MgCl2, 1.2 nmM CaC 2, 1.5 nmM contai ni ng
probenecid 5(2.5 mM), before incubation (30 nmn at
37C) with either buffer or antagonist (50 pl). The

pI at es were then pI aced on the FLI PR and 50 pI NKB was

o e .
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10( GraphPad Prism G aphPad Software Inc.) to obtain
pEC5. 3 values (-1og EC50), pA2 val ues were obtai ned by
w®ehirhBedhal ysis. Data are the nmean s. e. nean BET/EPRU8&008845

separate experinents. [31-1] Mositol Phosphates

Accunul ation Assay 15[ 3H] Inositol phosphates

accunul ati on was neasured using the nethodol ogy of
cl[1.4thiarin {1 60-yHt4-(4-flood-2-reethytnhenyhdrBridisyddbdr coma
dimetrglipropahiaiide (Bl £5) 128 4emgy 0t 183 chrol) v niisthanols(5 ml), cooled to
at 0°tPYds 5!%15?9? wis&RHE LD @Q@me Tﬁ%%etfd??ﬁﬁhul?é‘hfas stirred at

ned at y

oo et Frctio T Rafed s S oo, g, ocions
elutedewith @M metbanelioammaniarwe@encomphingdegnd gnaperatedto dryness to
give tl fitle vempogndws 4 whitersblid¢hoe maa=98%ed and

HPL@.U? %%&inﬂngr O\MNE m;di a at a densi tyt (ﬁf 253303 t
PLERIC 70 178 D3 g i 5 vt s o

1H NBIS $60Q M1z, (HAAS Qoch) 6weni‘?@ée@génl%ﬂ?@%ﬁ'saiﬁéﬁﬁéam (m, 2 H)
7.16 ¢d,eBH) FaB3- 361 Angh) 2 p). 6% ($,CbH)idng1 (odth)4.19K)4.36 (m, 1 H) 4.02
- 419 peUR3Y e 68Ve3 BOGH, -1 FPBIIBN BEB3aEN] 1 Bi3Ts 08.38 @it & H) 3.10 (d,

d, 3 i YOS ht r
1 H) 8 P 0 2 iz 2ie il | n €5 fhot By a PR 28 oy P,
L-d utam ne. The cells were incubated for 16 h with
Examplesi t ol - f1@k DVEM i2A[3 SrbipitBuncemethy3phenyl]iNr{4i(dfluoro-2-
methylphénpl6-HER,94REr shamai K) . G 0ghS methgloxiyeethyl]-2,2-

)Ty
. [ Y .
i o S st R O LN
dimethylprgpapamide (510 éh& t&fe?'égfn%roﬁ)pounds before the
addi ti on of various concentrations of NKB (0.1nM -
10m\V) in the pré&sefte of LiCl (5 mM. After 30 min
i ncubation with tfe agonist, the assay was termni nated
by aspiration ofth assay nedia and the addition of
200 uL 0.1 Mform cid to the celdrs. Following an
hour incubation, 20 y. aNiquots werle m xed with 80 uL
of yttriumsilicate]bedds B5 th @
pi co- pl ates (Per\ké | e e e gitated gently
for I'h before allow ng the bead' i xture to settle for
2h. Pl ates were count g0y TopCount (Per ki nEl mer).
Data is presented as alp entage of the maxi mal NKB
response. Concentration-Tesponse curves were anal ysed
using a 4-paraneter |ogiBtic equation (G aphPad Prism
G aphPad Software Inc.) pA2 val ues were obtained by

To agaution o -t dis Gt meuuiipnens e ta Gadbar e metyishenyi)-6-
[(TR.8Bnpl es 0Fl to £38)-elhydiaymethyhr2; Zrdiogidohsxahydeppyrazino(2,1-
cl[1,4fHiazin 8y 1 A3-5833-pyddinyliHNyRtdithethyipiapanahdidei (509, 850mg, 0.021

mmoBliff THF (1 MIFwaSTRRIERAS@r 16X aithltes0BBAdr4 1 #t 5623 mmol) and
e B ﬁv‘%%?gv@a Pl it Yo s T (el hpad mmol) was

addegang=the siegcton - mixturee asHslireed HPh @ REs-aPHIIAG IS feagtion time
furthédkdmbuntsi afdNalfi f(2 mng,y0.846 ammel)Gard el (4 @, The42 ompol)iwdzre added
portisHwisganmpl es El to E33 were also tested in the NK3

e AL U LDl R A RSN a4 8L S Braceo
with ExHAG: [0 T HRIIGRTBINGY rRTganicn PPASSRINETE: AHER Nl 1gvappjated to
drynesss drexrade waspurfiethbwvice myothiamategmphiisiiea, Fah:ElziMeOH 1:0
to 8:2ntheETS- frhe4ard hCHLCBMBORHINY taf §intHey 2M tinf®) t<Five the title
compt_H @lﬁg_@“d,rg,ggycy@ssay > 5.0 pK,. CLAIME:

MS: m/z= 731 (M+1); 753 (M+Na); 366 (/+1)
-179 -
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1.A
conpoundwhi chi s243, 5-Bi s(trifluoronet hyl) phenyl]-N(4-
W@ 2007/028660- 2- PCT/EP2006/008845
met hyl phenyl) -6-[ (7S, 9aS) - 7- (hydr oxymst hyl ) hexahydr opy
razi no[ 2, 1-c] [ 1, 4] oxazi n58(1H)-y1] - 3-pyridi nyl}-N, 2-di
nmet hyl pr opanam de (0O)1L NCF3 ce-N Ni HO," F3 H3C
1H NMR (500N Hzr DM SDras i opm B& (sy 1ddL38745! & H)f.63 - 7.81 (m, 2 H)
7.15(der enf7.0207.19 (m, 2 H) 6.66 (s, 1 H) 4.44 - 4.77 (m, 1 H) 3.99 - 4.27 (m, 1

H) 3. j? ??@msgéﬁ 184354 8, 1d H) bupr o) PREY68 - D ss (m,
1H) Re‘i%% BE4my ) 2 iy £2Sdiret YRy helGard/d} iR (5. 3 H)

1.34 b2, 1- c][l 41oxazi n8( 1H) -y11- 3-pyri di nyl) - N, 2-di ne
t hyl propanamide. AL jell CP, INpNi He H3C 15 3. A
Exarf ??lild or a pharmaceutically acceptable salt thereof

2.3, @%ﬁ@ﬂh&%metﬁxﬁpﬁ%exﬁw 61104S S8 abl o ont i ¢ her cof

(luopemethyaexahydropyrazingl24 -¢lf1,4)exazin-§(A &) W4 A ore-2-
methpydphényi)S-pyedind]-d,2-dimethylpropanamide (E102)

%@

To a solution of (7S,9aS)-7-(fluoromethyl)octahydropyrazino[2,1-c][1,4]Joxazine
(D129, 14.9 mg, 0.086 mmol) in toluene (1 ml) was added under Nj, at r.t., 2-
chloropyridine (35 mg, 0.066 mmol) and then hexadecyltrimetylammonium chloride
(4 pL of a 25% aqueous solution), bis-tri—tert-butylphosphine palladium (7 mg), and
sodium hydroxide solution (8 OL of a 50% aqueous solution). The reaction mixture
was degassed by freeze-pump-thaw cycles and then it was stirred at 90°C for 1 hr.
EtOAc and NaHCO; were added to the reaction mixture, the two phases were
separated and the aqueous phase was extracted with EtOAc (3X). The combined
organic phases were dried (Na,SO4) and evaporated to dryness. The crude was
purified by chromatography (silica, cyclohexane:EtOAc 7:3 to 0:1) to give the title
compound as a brownish foam (30 mg, y=68%).

UPLC/MS: m/z= 671 (M+1) @ t=0.93 min

1H NMR (500 MHz, DMSO-dg) & ppm 8.01 (s, 1 H) 7.88 (s, 1 H) 7.60 - 7.80 (m, 2 H)
6.99-723(m,3H)6.69(s,1H)4.66-489 (m, 1 H)456-4.73 (m, 1 H) 3.96 -
409(m,1H)3.67-3.79(m,2H)3.54 (t,1H)3.14(t, 1 H)2.89(d, 1 H) 2.49 - 2.69
(m, 1 H)2.50 (s,3H)2.04-2.38(m,2H)2.09 (s,3H)1.53-1.74 (m, 1 H) 1.34 (s,
6H)1.11-146(m,1H)1.03-1.43 (m, 1 H).

O

Example 103 HCI: N-[6-[(9aR or 9aS)-8-acetyloctahydro-2H-pyrazino[1,2-
alpyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide hydrochloride (E103-
Enantiomer 2)

- 180 -
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5. A conpound or a pharmaceutically acceptable salt
thereof as defined in claim4, wherein the psychotic
wa@lz@oenkss4 i s schi zophr eni a. 6. A CONPOUNBCTDEPMO6/008845
pharmaceutically acceptable salt thereof as defined in
claim1 or 2 25 for use in the treatnent of depressive
di sorders. 7. A conpound or a pharmaceutically
acceptable salt thereof as defined in claiml1l or 2 for
use in the treaPn&ﬂ@ of bipolar disorders. 8. A
conmpound or a phafnmaceutically acceptable salt thereof
as defined in cla¥m 1 or 2 5for use in the treatnent
of al cohol rel atled g¢sorders. 9. A conpound or a
pharmaceutically Bcceptable salt tHdneof as defined in
claim8 wherein t colQl relateg\disorder is
al cohol dependence. 10 |[10. The a conpound or a
pharmaceuti cal | y_geceptabFes,g erepk as defined in
any of claims 1 to 2 in fhe MH Ufacture df a
medi canent for the treéaffient of psychotic disorders.
11. The use of a conpougd 'or a pharnaceutically
acceptable salt thereof @s defined in 15claim 10,
wherein the psychotic di 6order is schizophrenia. 12.
The use of a conpound or a pharmaceutically acceptabl e

r
Toa %§H¥Ph”ﬁ b %ggﬁi%‘? 2HgyRariiod 2 ? inZ2-Yl)-4-0fiuoro-
etfapplenyllyé-Ryridipies-£3. ZtUS Fj_@JOF¢H’@ u)QH"Tﬁ”Y Sipound or
dumethyﬂxhapaaammde calanjiosrer eptbatil, d Ssmpt sampteetsbmea diftsrented
preparatishhaVingcc@nparablé andlytiBal drargBtevitacs o thedlepdrted one) in

dlethgl‘;%hm @ﬁFG‘CWJr ta'?i‘aeHrﬁsa‘Srgnéf £ NPI'-IE%@Futh?R'&F’q%?I ether. The

SO'Ut'é’@c"é%? éB"% g%r 0 f‘H%‘Ht@Sfa h&e?q Yé’g War Hi00YR Ef‘é?rn% nitrogen
streamy The residue waa dfitacatedevitli digthy githemand peoatanerand collected by

filtratione @btained 0 ﬁtigC@ﬂ'thb ta@eat:edwpdnmdr ders. 15. The

1H NI ( B¢ A S%Qt bHEH)794 (s, 1
iy e S N i

(m, 3ptbd Pdceti2bda. Tcldhgosi 1 38 (m%H)@ (s, Seld) 3%1%@& /., 2
2.11 (as e rosd(s, 3 ) amm (5, 8rH)21.88 (s, .’pIPrE)r maceutical |y
acceptable salt thereof and a pharmaceutically

Exarfgfiofa s E%%?-E@@-?ktﬁfbf'élo%ﬁnz%V!)PQ%&D f4pfi€%5 #e
methylpberyd)-6-UARSARI Mk deaxymeting hydrapyrarnol2
c][1,4)oeiaziri-8 (t HRyk}+3- pypﬂmMﬂtdIMthylmopapaahue (Eanﬂ)
t hereof and a pharmaceutically acceptable carrier.
4018. A pharmaceutpcal conposition as clained in claim
17 wherein the fsychatic disorder is schizophrenia.
19. A phar nmaceut isgk~conposi tion forsuse in the
treatnment of depressilve ,gl sorde'rs V\,Fn ch conprises a
compound as define m o or qr a
pharmaceutically a ept|au :
phar maceuti cal | yH@ccept abl e

(7R,9aR)-7-({[(1,1-dimethylethyl)(dimethyl)silylloxy}methyl)octahydropyrazino[2,1-
c][1,4]Joxazine (D132, 85 mg, 0.297 mmol) was dissolved in 1 mL of toluene by
stirring at room temperature. Additional 1 mL of toluene was added to obtain
complete dissolution. A sample of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-
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5 20. A pharmaceutical conposition for use in the
treatnment of bipolar disorders which conprises a

we oovporsess as defined in claiml1 or 2 or a PCT/EP2006/008845
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier. 21. A

phar maceuti cal conposition for use in the treatnent
(4-fluerc-@wietydp ke red)- 8+ pyoiddel s 2Odiné tb il peoparramide [MVO 2005/002577]
(143 PgRL68 ndvofeias18dded, Bllevel by selufibn df 2-
d'cvcﬁﬂi%@%%éﬂ"&ﬂ P acc@“ieqﬁ#'é Hb it PYloa (13 mg, 0.03
mmobafihReRa)z & MBS meﬂ H& 1l ohiuene dretegsigm tert-
butomuer(ag mg,{:406 crm’nol) wad added dnddheleeadtionavessiebtlosed,

evacdgeratedback-fifled with argon. The mixture was reacted under microwave
irradiation at 140°C for 15 min. and then for additional 30 min. The mixture was
diluted with 30 mL of EtOAc and extracted sat. NaHCO;, dried (Na>,SO,) and the
solvent removed. Product purified by flash chromatography: silica, cyclohexane:
EtOAc 100:0 to 80:20. Obtained a partially purified sample: analyzed by UPLC/MS
(purity: 24% by UV trace, 58% by MS trace), used directly in the deprotection step.
UPLC/MS: peak @ 1.21 min, m/z= 783 (M+1), 392 (M+2/2).

The intermediate (55 mg) was dissolved in 2 mL of methanol and added 0.1 mL of
conc. HCI. The solution was stirred at room temperature for 1h. It was loaded on a
SCX cartridge, washed with MeOH, and the product was eluted with 1 M ammonia
in MeOH. UPLC/MS analysis showed the expected product peak at 0.75 min (m/z=
669, M+1; 335, (M+2)/2). It was purified further by flash chromatography (silica,
cyclohexane: EtOAc 50:50 to 0:100). Obtained 12 mg.

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.02 (s, 1 H) 7.84 (s, 1 H) 7.74 (br. s., 2 H)
7.15(d,1H)7.10 (br.s.,2H) 6.60 (s, 1 H) 4.65-4.75 (m, 1 H)4.22 (br. s., 1 H)
4.08 (br.s.,1H)3.68-3.80(m,3H)3.53(t, 1H)3.34-3.43 (m,1H)3.14 (t, 1 H)
3.01(d,1H)2.63(d,1H)2.48(s,3H)2.17 (s,3H)2.00-2.29(m,4 H) 1.46 (s, 3
H) 1.34 (s, 3 H)

Biological Data
Compounds of the invention may be tested for in vitro biological activity in accordance with
the following assays:

Measurement of NK binding affinity
The NK binding affinity of the compounds in the invention was determined using the
following scintillation proximity assay (SPA) (see H. M. Sarau et al, J. Pharmacol.
Experimental Therapeutics 1997, 281(3), 1303-1311; H. M. Sarau et al, J. Pharmacol.
Experimental Therapeutics 2000, 295(1), 373-381; G. A. M. Giardina et al J.Med.Chem
1999, 42, 1053-1065). '®|-Substance P, '®I-NKA and '**|-[MePhe7]-NKB were used in the
binding SPA of NK1, NK2 and NK3 receptor, respectively. Polystyrene Leadseeker WGA-
SPA beads (Amersham Biosciences) were mixed with plasma membrane prepared from
CHO cell lines expressing NK1, NK2 or NK3 in a bead/membrane ratio of 20:1 (w/w) in
assay buffer (75mM Tris pH 7.8, 75mM NaCl, 4mM MnCl,, 1mM EDTA, 0.05% Chaps,
1mM PMSF). The mixture was placed on ice for 20 minutes to allow the formation of
membrane/bead complex before BSA was added to a final concentration of 1%. After
another 20 minutes of incubation on ice, the bead/membrane complex was washed twice
and suspended in assay buffer. *°|-labelled ligands were then added to the
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bead/membrane complex. 10 pl of the resulting mixture was then dispensed into each well
of a low volume Greiner 384-well plate with 100 nL compound pre-dispensed in 100%
DMSO. The plates were then sealed and pulse spun at 1100 rpm. After 2-3 hours
incubation at room temperature with shaking, the plates were spun for 2 min at 1100 rpm
and measured in Viewlux imager (PerkinElmer) for 5 minutes with a 618-nm filter. Inhibition
of radioactive ligand binding to its respective receptor was measured by the reduction of
signal. pK; was calculated using K, of each radioactive ligand determined in a separate
experiment.

Measurement of NK functional affinity:

Calcium mobilization assay in (FLIPR): Bacman expressed NK receptors

Compounds of the invention were further characterised in a functional assay using FLIPR
technology for the determination of their effect to inhibit the intracellular calcium release
induced by interaction of NK receptors with its perspective ligands. Human U20S cells
transiently transduced with recombinant BacMan virus expressing NK1, NK2 and NK3
receptors were used in the studies (see J. P. Condreay et al, Proc. Natl. Acad. Sci. USA
1999, 96(1): 127-132). Briefly, U20S cells were harvested from tissue culture flasks, re-
suspended to a cell density of 200-300K/ml and mixed with recombinant BacMan virus
carrying NKR gene in a virus/cell ratio of 1% (v/v). 10K-15K cells/well were then seeded in
384-well Greiner bio-one plate in culture medium (DMEM with 10% FBS), incubated
overnight in CO, at 37°C. After aspirating the medium, cells were loaded 18-24 hr later with
cytoplasmic calcium indicator Calcium 3 dye (Molecular Devices Co.) in 30uL/well buffer
(Hank’s balanced salts with 20 mM Hepes) and incubated in CO, at 37°C for 60 minutes.
10uL/well assay buffer (Hank’s balanced salts with 20 mM Hepes) containing different
concentrations of compounds were then added to the cells for 30 minutes incubation at
37°C. Finally, 10uL/well of NKR ligands in assay buffer containing 0.1% BSA was added to
the cells and fluorescence signal read on a FLIPR system. Substance P, NKA and NKB
peptides were used as the ligands for NK1, NK2 and NK3 receptor, respectively. IC50
values of each compound were determined by an 11-point 3X-dilution inhibition curve. The
potency each antagonist (fpK;) was calculated from plC50 by the Cheng-Prusoff equation
using EC50 of ligand determined in a separate experiment.

Measurement of NK3 functional affinity

Calcium mobilization assay in (FLIPR): stably expressed NK receptors

Human cloned neurokinin 3 (NK3) receptors stably expressed in human embryonic kidney
(HEK 293) cells were maintained in Minimum Essential Medium (MEM, 31095-029
Invitrogen Life Technologies, Paisley, UK) supplemented with 5 % foetal bovine serum, 1%
L-glutamine and 400-500 ug geneticin and were sub-cultured using Accutase (PAA Labs,
Austria). Cells were maintained at 37°C 5% CO,/O; in a humidified incubator. Changes in
intracellular Ca®* were determined using a Fluorescence Imaging Plate Reader (FLIPR)
(Molecular Devices, Sunnyvale CA, USA) by a method similar to that described by Jerman
et al, (2001). HEK 293 cells stably expressing the human NK; receptor were seeded into
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black walled, clear-base poly-d-lysine coated 96 well plates (Costar, UK) at a density of
25,000 cells per well incubated overnight. Cells were incubated (37°C for 60 min) with
Calcium Plus Reagent (Molecular Devices) in Tyrodes buffer (NaCl, 145 mM; KCl, 2.5 mM;
HEPES, 10 mM; Glucose, 10 mM; MgCl,, 1.2 mM; CaCl,, 1.5 mM) containing probenecid
(2.5 mM), before incubation (30 min at 37°C) with either buffer or antagonist (50 pl). The
plates were then placed on the FLIPR and 50 pl NKB was added (10pM — 1 pyM final
concentration) changes in fluorescence were monitored. Peak changes in fluorescence
occurred within the first 5 sec and were reported following baseline subtraction.
Concentration-response curves were analysed using a 4-parameter logistic equation
(GraphPad Prism, GraphPad Software Inc.) to obtain pECs, values (-log ECsp), pA; values
were obtained by Schild analysis. Data are the mean + s.e.mean of three separate
experiments.

[PH] Inositol Phosphates Accumulation Assay

[*H] Inositol phosphates accumulation was measured using the methodology of Brandish et
al., (2003). Briefly, human osteosarcoma cells (U-20S cells) were cultured in Dulbecco's
Modified Eagle's Medium (DMEM) with 10% foetal calf serum. Cells were maintained at
5% CO,/0;, in a humidified incubator at 37°C. All cell culture reagents were obtained from
Invitrogen, Paisley, UK. U-20S cells were grown to confluence, harvested and suspended
in growth media at a density of 250000 cells per mL. Human NK; Bacmam virus was then
added at a concentration of 50 plaque forming units per cell. 25000 cells per well were
seeded into black walled clear-base 96 well plates (Corning Costar, UK) incubated
overnight.

Following aspiration of growth media, cells were washed with 2 x 200 pL inositol free (IF)
assay medium, 3% bovine serum albumin, 2 yM L-Glutamine. The cells were incubated for
16 h with inositol-free DMEM in the presence of [*H]-myo-inositol 1 pCi per well (Amersham
U.K).

Growth media was then aspirated and the cells washed with 2 x 200 yL IF DMEM. The
cells were pre-incubated (30 min, 37°C) in the absence or presence of test compounds
before the addition of various concentrations of NKB (0.1nM — 10mM) in the presence of
LiCl (5 mM). After 30 min incubation with the agonist, the assay was terminated by
aspiration of the assay media and the addition of 200 uL 0.1 M formic acid to the cells.
Following an hour incubation, 20 uL aliquots were mixed with 80 uL of yttrium silicate beads
into solid white pico-plates (PerkinElmer). Plates were agitated gently for 1h before allowing
the bead mixture to settle for 2h. Plates were counted on TopCount (PerkinElmer). Data is
presented as a percentage of the maximal NKB response. Concentration-response curves
were analysed using a 4-parameter logistic equation (GraphPad Prism, GraphPad Software
Inc.) pA; values were obtained by Schild analysis. Data are the mean + s.e.mean of three
separate experiments.

Results
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The compounds of Examples E1 to E33 were tested in the NK1 binding affinity assay and
exhibited binding affinity > 8.0 pKi.

The compounds of Examples E34-E40 and E72 exhibited binding affinity in the NK1
binding affinity assay > 8.5 pK;

The compounds of Examples E41-E71 and E73-E104 exhibited binding affinity in the NK1
binding affinity assay > 8.0 pKi

The compounds of Examples E1 to E33 were also tested in the NK3 binding affinity assay
and exhibited binding affinity > 5.5 pK.

The compounds of Examples E34-E40 and E72 exhibited binding affinity in the NK3
binding affinity assay = 8.0 pK..

The compounds of Examples E41-E71 and E73-E104 exhibited binding affinity in the NK3
binding affinity assay > 5.0 pK..
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CLAIMS:

1. A compound which is  2-[3,5Bis(trifluoromethyl)phenyl]-N{4-(4-flucro-2-
methylphenyl)-6-[(7S,8aS)-7- (hydroxymethyl)hexahydropyrazino(2, 1-c][1,4)oxazin-
5 8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

CF,

or a phamaceutically acceptable salt thersof.

10 2, A compound which is 2-[3,5-Bis(triflucromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-8-[(7 S$,8aS)-7-(hydroxymethyljhexahydropyrazino[2, 1-c][1,4]oxazin-
8(1H)-yl}-3-pyridinyl}-N,2-dimethylpropanamide.

o
(L
N CF,
T JL(@
HO” o N e CF,
H,C
H,C e
F

15 3. A compound or a pharmaceutically acceptable salt therecof as defined in claim 1 or
2 for use in therapy.

4, A compound or a pharmaceutically acceptable salt thereof as defined in claim 1 or 2
for use in the treatment of psychotic disorders.

20
5. A compound or a pharmaceutically acceptable salt thereof as defined in claim 4,
wherein the psychotic disorder is schizophrenia,

6. A compound or a pharmacsutically acceplable salt thereof as defined in claim 1 or 2
25  for use in the treatment of depressive disorders,
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7. A compound or a pharmaceutically acceptable salt thereof as defined in claim 1 or 2
for use in the treatment of bipolar disorders.

8. A compound or a pharmaceutically acceptable salt thereof as defined in claim 1 or 2
for use in the treatment of alcohol related disorders.

0. A compound or a pharmaceutically acceptable salt thereof as defined in claim 8
wherein the alcohol related disorder is alcohol dependenca.

10.  The use of a compound or a pharmaceutically acceptable salt thereof as defined in
any of claims 1 to 2 in the manufacture of a medicament for the treatment of psychotic
disorders.

11.  The use of a compound or a pharmaceuticélly acceptable salt thereof as defined in
claim 10, wherein the psychotic disorder is schizophrenia.

12.  The use of a compound or a pharmaceutically acceptable salt thereof as defined in
any of claims 1 to 2 in the manufacture of a medicament for the treatment of depressive

disorders.

13. The use of a compound or a pharmaceutically acceplable salt thereof as defined in

- any of claims 1 to 2 in the manufacture of a medicament for the treatment of bipolar

disorders.

14.  The use of a compound or a pharmaceutically acceptable salt thereof as defined in
any of claims 1 to 2 in the manufacture of a medicament for the treatment of alcohol related
disorders.

15.  The use of a compound or a phammaceutically acceptable salt thereof as defined in
claim 14, wherein the alcohol related disorder is alcohol dependence.

16. A pharmaceutical composition which comprises a compound as defined in claim 1
or 2 or a pharmaceutically acceptable salt thereof and a phammaceutically acceptable
carrier.

17. A pharmaceutical composition for use in the treatment of psychotic disorders which
comprises a compound as defined in claim 1 or 2 or a pharmaceutically acceptable sait

thereof and a pharmaceutically acceptable carrier.

18. A pharmaceutical composition as daimed in claim 17 wherein the psychotic
disorder is schizophrenia.
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19. A pharmaceutical composition for use in the treatment of depressive disorders
which comprises a compound as defined in claim 1 or 2 or a pharmaceutically acceptable
salt thereof and a pharmaceutically acceptable carrier.

20. A pharmaceutical composition for use in the treatment of bipolar disorders which
comprises a compound as defined in claim 1 or 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

21. A pharmaceutical composition for use in the treatment alcohol related disorders
which comprises a compound as defined in claim 1 or 2 or a pharmaceutically acceptable
salt thereof and a pharmaceutically acceptable carrier.

22. A pharmaceutical composition as claimed in claim 21 wherein the alcohol related
disorder is alcohol dependence,
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