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WO 2007/ 028654 PCT/ EP2006/ 008845 PYRI DI NE DERI VATI VES
AND THEI R USE I N THE TREATMENT OF PSYCHOTI C DI SORDERS
WOTh@/psesent i nvention relates to novel nitro®EM/EP2006/008845

contai ning bicyclic derivatives having
phar macol ogi cal activity, processes for their
PYﬁE%P@ﬁJ%H%IVEQ AHBTRASK i QNSy CRAL Al ArfEyt REMsy2udPE bsorpERS
their use in the treatnent of psychotic disorders, In
partlcular schlzophrenla WD 2005/ 002577 (F.
f mann-La | bes a series.of
The fiear) RROBE rRircls el G b B RS e Miiing
pharmagaieaied! ctvity oprocessesiferdheie piepaftipantog£ompgsitinas pertaiaing them
and tb fheRnisedn thy waatthest ofl psyshdticrdidorderp g tpartulae spitizashreia.
formula (1) or a pharmaceutically acceptable salt

t : . (R R2Ln X CCHY NN N2 p\/ O, .

wo 081083577 [ HRsmannee st AS) fhiriata selibs o SeBive dogvatives

whichnanerciayeed torbesdiia N1/ artagonietsiiertesatiog SchEpprenia.
(-C(H2)-)2, -S(02)- or -C(=0)-; Z represents -C(H2) -

The pr«%e% nveg&ﬁﬁé%des qlrl a IIst?%?gty? QSIBﬁg%rWWg@@mI@% or
pharma ﬁ?ﬂyfﬁc Péﬁ?gé@ﬂ?gfhalogen Cl 6 alkyl, Cl-6
al koxy, =0, hal oCl-6 al kyl or halod .6 al koxy; m

represents a@gg r fromO to 3; R2 represents
hal ogen, =0 T\6~al yI(RE)thl onal Iy substituted by one

or nore hydroxyl Ngro éh) - COOR7, -CONR7R8, Cl 6
hal oCl . 6 alkoxy, n
s .

al koxy, hal oC1-6 kyl [or
represents an KhyaggL/N 0
i ndependent|ly represent a
represents an -aryl, -het
-aryl -aryl, -aryl-heteroar
-heteroaryl -aryl, -heteroar
- het eroaryl - het erocycl yl, - eteroc&%lyl aryl ,
-heterocycl yl -heteroaryl or -hgterocyclyl-heterocyclyl
Wheﬁgﬁoup, all of which may be optionally substituted by

3h| Cl-6 alkyl, C3 8
X repsgniia RUpSets ingirafordy, gﬁrggir hal oCL 6 al kyl

YfeprﬂﬁleOGIC@'*ﬁ’r KEXH2)-ley-8692)- ors%i B al kyl, -SOClL.6 al kyl,
Z repreSeRts -ClHH-, ad{Ogd-, -N Q@R7or an%@érRBr suI;NF&B&;m NR70001_6

v ok 07 &;f%ﬁ'@ i} bl RS, - oo
R' repregenis RAISEET L rocalfbs y6‘(§|r@ qksﬁz@r BAlgCrsalkoxy;

mreptfeﬁymﬂwllmgdﬁmheotﬁafbbon atomto \Nhl ch they are
gretaab ﬁd;ggg i@gmwp yl {opt ./ahalycéarbstutgné@l Byedrieydr rebretHydrox

R Fievrs o i B ARSI,

N repiese anentﬁfJRWOrBrOtﬁé*l oCl1-6

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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al koxy; s represents an integer fromO to 4, R7 and R8
i ndependently represent hydrogen, Cl-6 al kyl or Cm
w@ymiozdeRy | ; 5 or solvates thereof. I n a furtPer/EP2006/008845
aspect the invention provides a conpound of fornula
(1) or a pharmaceutically acceptable salt thereof:
(RL)m 2 Y (R)n X3~~~ CH2)g CH)\ /INN2PVO
R® refrigserits Nabgen oCRoaldy), & fycloblkyl, @herikoxy, hdlaGapaikybor alaC s
alk 0Xpltrogen atom Y represents -C(H2)-, (-C(H2)-)2,
®) 15 z represents -C(H2) -S(02) -
s;epre&%ﬁi)anmtgpeﬁﬁo 29 8én or sul phur_ato f epr esent s
R” angyRf o@@end@lﬂ)ﬁrearq&ynt hydrogena Geo Ry Qf&mﬁygpa*ﬂozm R1
or solvepRsaiseasdfs hal ogen, Cl1_6 al kyl, Cl1-6 al koxy, =0,
hal oC1-6 al kyl or hal oC, -6 al koxy, m represents an
presen
i a fgfeg epegy e FAPRPrIBEoe B RRIPBPORACEP ALY 8" RpEPERgHeuticaly
acceptablgsalithereofl. COOK' , - CONR7R8, C1_6 al koxy, hal oCl-6
al kyl or hal oC 6 aI koxy; n represents an integer from

0to 3; p an pendently represent an integer

fromO to 2; pr serf)s an -aryl, -heteroaryl,

-heterocyclyl, - l* aryl - heteroaryl -aryl-
roaré 2)taryl

het er ocycl yl , -he
- het eroaryl - he( A ryIN - heN roaryl-heter-\ clyl,
-heterocycl yl - 25 "a -Yrét enocyclyl - he 3 éﬂsor
-heterocyclyl-heterocycly gr up,

optionally substituted by 0 , 2 or 3)
hal ogen, Cl-6 al kyl, C3_ 8 ?l oaI| kyl4, ds al koxy,
hydr oxyl, hal oC7_6 al kyl, h oC s I koXy, cyano,

_S-ClL -6 alkyl, SO CL 6 al kylg - Cl. 6 alkyl,
wheraiCOR7, - CONR7R8, - NR7RB, NR700 6 aI kyl | NR7S02-C, - 6
@yl . C1-6 al kyl- NR7R8, - OCONR7R8 , -NR 7C02R8 or
XFGPIWNWF@OQ?'@)QW 30 R4 and R5 independently represent

Y reptdsettsald(l);, (€C(HRA).a8{OR5 ot €ifeOher with t he carbon atom
z repFééenYéh'C‘%ltl )X, hgbbﬁf &N }_Wo ¥n bPS@pRGTatbr ma C3-8

R rop gy h@ré’g?gg? resem‘ﬁ%'g’a' O T oo
R' reprgsetts relogan xq,/a|k)d @qualb@gnfg H1oE e o elsr 2k,

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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35 R7 and R8 independently represent hydrogen, Cl.6

al kyl or C3-8 cycloal kyl; -2 WO 2007/028654
weaN/BEs806/ 008845 or sol vates thereof. | n anptTiEP2006/008845

aspect the invention provides a conpound of fornula

(1) or a pharmaceutically acceptable salt thereof: 5

(R my~ZDA2 Y\ (R)n XCH)gqCH) NI NZ p**'~1 0
or solvateR@ereofl s RA RS R (1) wherein: X represents a
nitrogen atom 10 Y represents -C(H2)-, (-C(H2)-)2,

In anolﬁ%%a%pecp {gufa uii%: g&yare%" 8%%;%@‘ T d éféwa)l%(l) Oé%r ;%‘?aérrr]\taceutlcally

accepigle sgkt theseof: CH2OH, RZ represents hydrogen, Cl1_6
al kyl, Ci- 6 al koxy, -COR7 or -S02R7, R represents

hal ogen, @ @1-6 al koxy, =0, haloCl-6 alkyl,
hal oC1-6 al k g*hy XpP) 15 or -CH2OH, mrepresents
an integer from (V) ; ﬁg represents hal ogen, =0,
Cl-6 al kyl (optloqally gu stituted by one or nore
hal 0C1-6 al kyl, hal oCl_ 6 koxyy or QCl- 64 y s

hydroxyl  grougs),),

6al kyl ; 20 n represents ap_i nileger ; p and
q independently repr esent R f to 2; R3
represents an -aryl, -heter §ryI| - héterocycl yl
-aryl-aryl, -aryl- heteroaryR -aryIF2 heterocyclyl
-heteroaryl aryl, -heteroaryl-feteroaryl,
Wherelheteroaryl heterocyclyl -heterocyclyl - ary

Heteroc¥clyl het eroaryl or -heterocyclyl - heterocyclyl
X repgpseifs, @ BP9t @Rt ch nmay be 25 optional |y substituted
Y repbaseatse-OfiH ) ArG{HE)E). 0-S(Q;)- 8r «3(=Q)-; hal ogen, C1_6 al kyl

z repEé%@HsQ@@Lil&% s@wstm e&r éwo@ n BF sUBk & hafﬂ?(jrﬂf ox?/l
A repﬂ%ﬁe{;% giroggn rcéﬁﬁgﬁom 6 al koxa 2;2}10 y_ rSO)C(:)ll 6

re@neﬁymts hy@@g@l-@ sl C1o-alipy CLORkFEOR coR7, -

R' refiehETtBRBIaloghR7ES; alkyNRZ Q0dKexy, aOkyéIoCTA\RkW e Ct 6 #koxy, hydroxyl
or —C‘ﬂzbﬁ; , Cl.6 al kyl -NR7R8, -OCONR7R8, -
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, haloCy. alkyl, haloCy alkoxy or CyalkylOC;.
galkyl;
n represents an integer from O to 3;
p and q independently represent an integer from O 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 (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;
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NR7CO2R8 or -S02NR7R8 groups; 30 R4 and R5
i ndependently represent Cl.6 alkyl, or R4 and R5
W oentsss4 Wit h the carbon atomto which they BCEEP2006/008845

attached may together forma C3-8 cycloal kyl group; R6
represents hal ogen, ClL 6 al kyl, C3% cycloal kyl, Cl-6
al koxy, hal oCl-6 al kyl or hal oCl-6 al koxy; s

or solvafes dissradfs an i nteger fromO to 4; 35 R7 and R8
i ndependent|ly represent hydrogen, Cl-6 alkyl or C3..6

The té%r? ! 4 l@i%f’ ’ﬁs us ?K\QLFh%PQ% é ?;?&ﬁ%if dg;g;f EP ﬁQ B%U%%%}é ho ernear or
branched galyaiap hwroaar@ap QreP qantaigipg fiem & fa garpgn étqm% Expmples of
such groupb irechateadethgl, ethgt, @cbrbyyly isapmopynn-Yutyl isaboty, sienibuty, tert butyl,

n-perfty1 G8bderitf, ﬁbd}ﬁh@ﬁ&r /x9N End freaiRR! es of 5 such groups
I'ncl ude nethyl, “ethyl, n-propyl, |sopropyl n- butyl

i sobutyl, sec- butyl tert butyl, n-pent i sop té
The tﬁ@@rg‘emai}qoxbrasrp@,@wheaﬁ@ refaes tp |aI@e'O Thealky gfpumhgrel 1 alkyl is
as de&hé@hg’relrﬁﬁxamﬂésms&d:mgrbeberrﬁzldde naethexy, Etholly, girkydxy, butoxy,
pemo@&gpn? ?.H P alkyl is as defined herein.
es’o

groups include mnet hoxy, ethoxy,
propoxy, butoxy, 10 pentoxy or hexoxy and the |ike.
The tative ‘Gse cyelo@iRY’ as/esaskhargin refges gsesptvatest monegyslishydsoearbon ring

of 3 t6 8tdartneflone) r&@h@ﬂlé§of§(ﬁh@¢@fd%qﬁcmdé1@ycldﬁr?@é taycBbutyl,
I NCl ude
cydoé%?b%cg&g%gﬁ c)Eci OEL}}138 8}CIO%% Sgaemé)a cycl ohexyl,

cycl oheptyl or cycl ooctyl and t he I|ke 15 The term
The teimalhatpgeh’ assusesidwréis refers toef farosine ochdorinieu bqumiee or iodine atom.
chl orine, bromne or iodine atom The term ' hal oCl-6

The t%Jni< ¥1an "R a}@[‘%gs '& V\%c? h@re elfef r? té 9 Ca Qﬂayﬁ%ghé% dgfL r?éﬁohé?gm

whergig gf @é‘é‘d)’w Rygr ‘P%nd%j%rﬁ‘ is BPéﬁFﬁpé@hdfa'Qﬂ%‘h Eé‘f“@&ﬁ% °§9U°h 9’°Ups
includerfalonakthyl] taBuaretieyHy) ot tnflrﬁcbruehhylrmtdtyé like. trifluoroethyl
and the like. The term' hal oCl 6 al koxy' as used

her ei efers to XYo 3roun ashreln n
e i e aeoasel Bed el B ta e g (el Wi
whergin pbigant onEdudFraes alemde aplaned st a'qs;@lnu ggamples of such groups
mcludﬁdmwome'ebhpmytrmO:bme‘th@randnlhmtqu and the like. 25

The term'"aryl' as used herein refers to a C6_12

The (T RR 3N e hE Y i e Bt oD Bea T Bl hafton g
whergin gl \ggst giieaing is ampﬁtmﬁwamplesmﬁvwewmwgwgﬁ ®heny)| naphthyl or

tetrahy8ebnapethbiekel. anﬂ&h&hl@eterm heteroaryl' as used herein
refers to a 5-6 nmenbered nmonocyclic aromatic or a

10 nmenbered bicycljc arona rlng cont ai ni n
The tary Betproale Pt SEhEoTel) B2 5 7 BRI PR gor
fusedgill @ membeFschbipyalis appmatictingneantainiog ildo #rhatencatoms sajgcted from
oxygén) @ltteden bRd €0phur. Exdnydles bR aHocy @i drémlic rings include thienyl,
furyl, i‘ rb%g/' %Prrol&ﬁ@é@ Yét aiom %Fﬁ%&éﬂgl’ 9%%?}9 lt% zol&l o1<ad|azolyl
|soth|fc;ﬂlyé{d|§%>%p&y |, th 'ﬁ ? % pyraw a&)gpg?y ||m| ld@/X” azinyl, pyrazinyl,
pyridybytriaziag he;rlazlnmanazm]yke Exempiesiaf ghich tused aramydtic rings include
quinoli®i r|§6dd%llnﬂnGwh%hhylkGum@@iﬂ? Sférn@f'\ylsﬂlﬁholfdyﬁ‘bﬁthalazmyl
naphtﬁﬁﬁ@ ﬁd(gll n%%lﬂd%&‘ lé%%md&?l |£I¥)g mb%i%ﬁw rpu?l ylnﬁ rirolopyndlnyl
furomeMbﬁ\gg [anyl |sobenzofuranyl benzothlenyl benzonmldazolyl benzoxazolyl
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and
the like.
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napht hyri di nyl, indolyl, isoindolyl, azaindolyl,
i ndol i zi nyl, indazolyl, purinyl, pyrrolopyridinyl,
w0 enoopgsssdi nyl , benzof uranyl, isobenzof uranyl , PCT/EP2006/008845
benzot hi enyl , benzoi m dazol yl, benzoxazol yl,
benzoi soxazol yl, benzot hi azol yl, benzoi sot hi azol yl ,
benzoxadi azol yl , benzot hi adi azolyl and 40 the I|ike.
The terin \WEXe266)ZIy0 288 EsitoRCA7 ERDDEE0 88 WEYcliThimgtasarfused 8-12

memt'raé'l'ﬁﬁ %“?aﬁdd \}éhilegfﬂ%r Del éht@'aﬁéﬂor'ﬂéﬁléﬂ @fs TSy €dritdining 1 to 4
| - | .
o e e i AT B et B o

unsat ur at €d” ct ]
include pyilidingageatisinyd Pyeazelidipyl oprazUdiah, pi?ﬁrtqlra@é}lpqgiazmyl,
morpbolingh tiiom&sphiotiyé shiafolglirot) hydantoingl, valerdlawyamyli oxjtamgtle oxetanyl,
dioxo%?ﬁ ggidxlghﬂ éxatrﬁélgﬁ)g,ddi»@l’#an%y%wgl@Ihgwlfofur‘aﬁﬁzféltrbﬁ‘yd}?ﬁuranyl,
iyt ARV Sy AR TR ytat{ﬁ%%qfﬂaﬂ,midmx"
tetrahydrashiephenyhigtrahygsathiapyranyl ofiazenapy!, azepagxiangpe like. Examples of
such dijcwmrrwfgs irckaddih@blmgl isoirebolh mlybpyrdwlmmmdudinyl, I2,3,4,5-
, . , opyr anyl ,

v B ARG oyl oprans

t et rahydropyri m di nyl, tetrahydrothi ophenyl,
In on¢ embatiynbnbthanshy balinyepresealzb parepresentsepaitipgenaignt, Yerepresents -
C(H,)- bk€ Z rbpRaphte SCMH,)-, fdﬁrehahgréy fHel icydiit gmidty attaded to the pyridinyl
ing RSP SR b BTECRY OBy kO b 2011
Y- tetrahydroi soquinolinyl and the like. In one

enbodi nent, p and g both represent 1, X represents a
In an RIttMAERNeMbdineNt, heHdes BithFepreSéntd) X rapridsénts @HIRSHIM Stom, Y
repre%%it’s% I(IIH%}F)?] %p& é??ﬁﬁjegler}]tg Eg ro%%§%nc%t'f3§w, Ifsgle%%p%t, h%‘%]&}jch& Rwoiety
attached gl PwisiPy 6n8 m,g%ggpﬁy(') iy Bexphydropyrazino-oxazinyl (e.g.
hexalhexadyyabing 2,1 ral1efldxZire@@yHadi n-2(1 H - 15 yl). In an

alternative enbodinent, p and q both represent 1, X

represents a nitrogen atom,.Y. represen - )-):
i a i SRRy aRbLBERAE p(HrBLR et (EABLTRT s spieS Rl riffogen
atompY espresantssi(Orly and ZirapiasanisoCite- ff examplg,. the kigydlig moiety
attachedf tauthé pyridinyl sinh éxfhydiagpys diokidohexahgdroisothizzotppy2dxinyl (e.g. 1,1-
oxi ) BV 8k 1oy .exazin-8(1 H-yl). In a
dlox'(*bﬁrét rFéa)\P%qé%glt%ig@épésn‘%io%fanzgln??ﬂp and q both represent

1, X represents a nitrogen atom Y represents -SQOZ)_—
In a yghtyrifer alfereatvatesnbadirepnt. p and @ beiarapresent heX REGeantga nitrogen
atomTPréPr¥sentd {GreD¢caridoZ rdpregunts (R, for @dgmple ftoe Bidyalic(rhpiety

| .

attachey ‘%tﬁ%h@%gy‘ﬁﬁ%ﬁﬁﬁﬁ%ggﬁgé’%ﬁ%ﬁra eyt 60
oxohgxahydrogyrrelg t%@lpyﬁzl”éf(ﬁ We enbodiment, p and g both

represent 1, X represents a nitrogen atom Y
In a yeERIHBEEAtenative ERbodahéhtZp FERESSRNT S reptddehts 2,DOFepresents a

nitrog%ér ot ,ﬁY Iréé?l‘ea%%tslc %6(*46)5 ﬁuﬁﬁlizev%}ﬁses?é{sqe 251-, ?& etxgﬁ'\ple, the bicyclic
moietég)@gﬁ@rgpéﬁtydp% Byr,iqi@{l HBW%@"HVP (t)és_ @gtal@@g@oyrrolodiazepinyl (e.g.

octahgamhdH-phydpdpR-of bhNliarepinadphr azi n-2(1 H-yl). In a yet
further alternative enbodi nent, p represents 1, q

repr ept n Lt 50 t
i a yEERFEEEMcIndue SRR D Feroadls p APRR AT 1. roprosens 2
nitrogep atiNeY remigsaite sk anfi r@PSFSSE“lSaQH'éﬂ" {Qs’exp@ple, the bicyclic
moietyattachedyto the pgridimyl fiog inufoam(la)(1)iis oxahexahydropyrrolodiazepinyl (e.g.
oxoh&@h o Y bI8 10 b T SRk bin( & 3M)-yI$5

%%t g&%&dr o-Eng-S p!yr’ r o?o’[]%, 2- g] [21(, g} é?azepi n-3-yl). In a

yet further alternative enbodi nent, p represents 2, ¢

represents 1, X represents a nitrogen atom Y

represents -C(H2)- and Z re_z%r_esents -C(H2)-, for

exanpl e, the bicyclic noiety attached to the

pyridinyl ring in formula (1) is

oxahexahydr opyrr ol odi azepi nyl (e.qg.
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40 oxohexahydro-1
H pyrrolo[1,2-a][1, 4] di azepin-2(3H)-yl). -5 WO
wWQoB7H28654 PCT/ EP2006/ 008845 I n a yet furt hBET/EP2006/008845
alternative enbodinent, p and q both represent 1, X
represents a nitrogen atom Y represents (-C(H2)-)2
and Z represents -S(02)-, for exanple, the bicyclic
In a yeofuethgr altdrhativeesintianlirnest, pyand di bojth represent h, X oepresentg & pitrogen

atomI ¥ ré’pre M9 @(ﬁ%?érﬂpzrr@&rb@éﬁt@ L§(€J€PYﬂor E%rﬁplezthgbrcychc moiety

b B g irgat g8 £ Boie sihdloRdihiptiianny (oo 22-
dioxigahexehkysiherytazinolz dplld sBthiazimBt1HoyBn, Y represents
(-C(H2)-)2 and Z represents -N(RZ) -, for exanple, the

Ina 'tﬁ% L& erﬁte}‘rt SgthtrQ r%ggnt 1p¥(rrleﬁr‘e§¥n érn'rtﬂibe'nnY represents
ot s gy DL Lrgi RESL R

pyridipgltririguin tf¢rmulaeﬂbe@rctaemdroma@nopyrraepvle(s@npstahmir@ 2khayrgzino[1,2-

alpyragi2egent 1, X represents nitrogen, Y represents
-C(H2)- and Z represents -C(H2)-, for exarrpl e, the

bi cyclic noiety attached to t he ridi
Ina w&%eaewps’d'rrsnbmeen RRIRFEBISYACF % %%r%awﬂ %ée@"esents
nitrogexoY eeprabgnts eC (H H-amdrZ wpogsens--€(Ha, d@rzexanme tthe bicyclicTaoiety
attachél @NBe BYRARNITRG in foRMURAYNES S%tétlréhydtdbyﬁggﬁrgﬂbzol%ll (e. v%h
n ‘one "enbodi nen en
°X°te§ﬁnJﬁ¥fgr eseht’"%ﬁe%%g%érozgis O hydr oxyl , - CH2CH.

In one enbodinent, n represents 0 or 1. In a further
In one@hmdhmmm,,mmkmesentsepresents 1, R2 represents =0 or
Cl-6 al kyI (optionally 25 substituted by one or nore

hydr ox 0 -OH or CH3). In another
In an@%ﬁpﬁmﬁ@ﬂﬁ‘ A Eepﬁe%é‘ﬁsr sents 1, R2 represents
C, . 6al kyl CC, -6al kyl (e.g. - CH2OCH3) or hal oC, -6 al kyl

In oné @nfbodintdi2 Fyher3® repreaentett, RlrdpresentsroOdhydeoty), -GhigOHN
represents 1, R2 represents Cl 6 al kyl substituted by

I n one enbodi ment A
In °n?§ﬂlbég rﬁ%%@r‘%’%@# g'@ﬂln anot her enbodi ment A
represents -CH2OH. I n one enbodinment, p and g either

In a foRkdr entiOdRRER! Wwhe®h réfreséts P, RT représeptses@ bt €, 4 alkpidopticnally
subsﬁbteﬁg)yq;ng%r%org h&&r%&ﬁsg‘?gﬁﬁiggl LeH2-diybf BRL) embodi ment,

oth represe n a yet furfher
enbodlnent when g represents 1 p represents O.
In another embodimephtwheRn reprasestst, K @preaerhty C1§%ksg00nmq"rwl(€) g.-
CHZO(ﬁ-Ig,\f@r RAIBC| D3RATE. gpcasngazooe/ 008845 In one

nbodi ment, when represents -N(RZ)-, RZ represents
drogen CL. 6 al kyl, -COR7  or SO2R . 5 1n

ot he
Inayg rp:,tfnodqag@nfr gﬁ}eggbriep@seagﬁ R’ represents CH; alkyl substltuted by a
hydroxyl group (e.g. —CH,-OH).

In one embodiment A represents hydrogen.
In another embodiment A represents —CH,OH.

In one embodiment, p and q either both represent 1 or one of p or g represents 1 and the
other of p or q represents 2. In a further embodiment, p and q both represent 1.

In a yet further embodiment when q represents 1, p represents 0.

In one embodiment, R’ represents C,salkyl (e.g. methyl).

-6-
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. I n anot her enbodi nent, Rz represents Cl.6al kyl or
-S02R7 In a yet further enbodi nent when Rz represents
WO S0R028687 represents Cl-6al kyl (e.g. 10 net hgdd/EPIone/e08845
yet further enbodi mrent when Rz represents -S02R7, R7
represents Cl-6al kyl (e.g. nethyl). 15 In one
enbodi nent, R3 represents -aryl (e.g. phenyl) nono
substituted by a halogen (e.g. 2-chlorine) or Cl-6
In on&kfbbodinferl: wier 2 tdbrédertl DN?R‘?! R® @fpYdsehs 1drayeanie) ) atyl, -COR’
_Sgu.%;stltut ed by a 'halogen (e.g. 4-fluorine) and Cl-6
or Kyl (e.g. 2-nmethyl) group. In a further enbodi nent,
R3 represents -aryl (e.g. phenyl) di substituted by a
In anBtakogabodimept, R* 26bréséritsieCORE) and Cl1-6 al kyl (e.g.
2-methyl) group (e.g. 4-fluoro-2-nethyl phenyl). In a

furthe nbodi gent R3 represents.-artyl (e.g.phenyl)
In an?l@%%'uggqe'fnpﬂgﬁ?"@i‘i’éﬁﬁkﬁﬁﬁkﬁ%’ﬁ@?% uted by one or
nore hydroxyl groups (e.g. -CH2OH) or -aryl (e.qg.
In a yebRRYke) edbodifieRBivhén R phasentshat OBE IR’ (réprgsents C,qalkyl (e.g.
methéj chl oro- 4-fl uorophenyl) or a hal ogen (e.g.
“fluorine) and a 25 C1 6 alkyl (e.g. 2-nmethyl) group

(e.g. 5-fluoro-2-nethylphenyl). In_a further
In a yehfugtienembodientwhers RhtepresentserS2aR/| R{ eepresents Gi.saiky) (e.g.
methylpnosubstitued by C _ 6al kyl (e.g.

6-met hyl pyridin-3-yl)) or -heteroaryl (e.g. pyridinyl)

di substituted by a halogen (e.g. 4-fluorine) and a
In on@gn‘@ogm@ﬂt, F(t é'_ear_esgnﬁmam}%g.ggpr&g\pgg (ng)_r@_substltuted by a halogen (e.g.
2-chidrirfel) oo Caqs 2kyide lgy Ramethyl) groBp yor }-aryl @&0g.Ipheoylk diesubstiutesitty, a

ft (8894 RBoMe) BndNL, a8§N e £2-Re boupe- 9. methyl), or

halogg4 (ggd R5 tog)jet h$6%3m®t he cgllryg)gn Lgl)?omto whi ch t hey

are attached together forma C3-8 cycl oal kyl &e.g.
In a farghar @preogiment gR oigpresentsa-aryl (e HePhanyb st pukstitutedkly ah@lagsn (e.g.
4-fludiiat hardQr.ealkylte. Gl2-tnethHWydro(e (gg. 4-fledroyd-mnethyiphenyla yet

further enbodi ment R4 and R5 together with the carbon

atom t i ch tshey ar attached taget her farm -
n a G stedmed 1 Fourededs raeflf%-g-aﬁ%wg%%osgﬁaﬁued By iy
substiuted iy rapator mere Bpdrexy areuns (gred —ebk@HRer pre- apenyl) di
substiiate@ By -sbhabden (el chhlcﬁs-4-f%rc§ﬁﬂeﬁw or @ﬁgl&b}gﬂ/\ 6%%.855*280rine) and a
Cis aﬁ%?’ 9%%2%8%%3%?&@ (‘éﬁ% %gﬁ% pée(_zb%ecf{]%?]%wl)\?\hen p and

both represent 1, X represents a nitrogen atom Y
In a furgyar eswodiangnt & rRreyenta ntieteraasy (e g@ntidingh morpgetstititedry Ci.
salkylle lgeBmesRYIbyridln-35¥8) bephaseans (e(..‘é,.-;ﬁ‘yridmwlml sushfitdd by &HAalogen

. = | .

(e S TrEE Gy Ut S g 2 ISR g lhortzmethyigyigin-.

R5 both represent Cl-6 al kyl and s represents 2
In onevkmbedimenttR’ ar6 R’ ptb nerresant Chabtkgil(eq). andtiyl), of R* ane R® together
with tBERatoARMSm to\WRidh Bhéy e GittBeridl togathesRith alC, Xcycloalkyl (e.g.
cycloé%g{/lgafo@é.slnaa R}@EP %?lg%@n%m RY and %rb%ﬁ?%%f"es%'? Hgglk%%e.g.

resen N'represents
methylbpresents C1-6 al kyl substituted by a hydroxyl
group, R3 represents -aryl di substituted by a hal ogen

In a y&flirfdr SmB&diRkekyR* SRPRPtogBthe With five BstbBn BRIM BSRRE frkyire
attachud’ t%lgetﬁgld form'a i ;ﬁegy%%%ﬁ(y?(e\_’\@ %9816&08% Eroﬁg. gr oups

In one embodiment, s represents 2 and both R® groups are haloC, ¢ alkyl (such as
trifluoromethyl groups, e.g. 3,5-bis(trifluoromethyl)).
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are hal oCl.6 alkyl. In one enbodi nent, when p and q
both represent 1, X represents nitrogen, Y represents
W@ 2000024854 ) 2 and Z represents -N(Rz)-, n repr eBENEBR2026/008845
R2 represents Cl-6 al kyl substituted by a 15 hydroxyl
group, R3 represents -aryl di substituted by a hal ogen
and Cl1-6 al kyl group, R4 and R5 both represent Cl-6
In on@kkipodiateht,Swhiet s asd qtbetiPrepreseat h Xompnesedtsa oifregematom, Y

repre élnt gf:(ﬁz)e)z Kd Z reﬁr@s@ntﬁ!%ﬁ dcxyéémﬁtbmem?@&'eg@rﬁﬁ 1, R? pdpflesents Cys

alky 'sg%cﬁ%%aiyé%wou&% kgt Bl by halogen anc
C1s allypgresenRsand R] bpth-representy(apralicband s regregants 2 yherein both R®
grouds&péessw§au@ryl substituted by a hal ogen and Cl1_6

aI kyI group, R4 and R5 both represent Cl_6 alkyl, s

resents mhereln s are hal of k
In ong 8 454 B eolaelLP P pnfit e
reprewtp(r@ﬁus )aen@ZdewgsemStﬁ@zD noeenresants ol u@@r@ﬁaw&eﬁlkyl

substitdteEDY A5y dsENGrodp] R¥Meprdsents -2hyidn adtsiaed bg alHajogen and Cis

e e P e

are hglaCoaalkYlor a phar maceutical |y acceptabl e sal't
thererof. 30 Con'pounds according to the invention

In oné BHbB@fmén'ﬂ GUREHED Brd o rebfekeRrl P4 rp réséﬂw?mtrbférpw refesents (-
C(HZ)Q%‘% g Q@Eﬁe&%%all\l(*\) écrfr%gFe%%h& TS ﬁzgeérggénqg @:ﬁ 8 I {UB@ |tutéad by a

hydroxylgrpemR g’pgrleﬁer@tén@ngm $Hps |Med tgga halogen and C, alkyl group, R* and
R® both feprésent €(4 alk{llandrsoreptesghisgheheriein-toth R ghoupks oe bal2Capalkyl.
t hyl phenyl) - 6- [(7S 9aS) - 7- (hydroxynet hyl ) hexahyd

[1,4
Ina yﬁf PLE/HF\%Z !%nn'nﬁé(% mpﬁ)p %ﬂdl\ﬁ] g&ﬁée?rﬁgérﬁ)jl Bragg gﬁ&%h&gpresent 0,A ,
repregents hgdnepen.tf reprersninaiiragen. PheRyEspoIR ((UHok)r £ (RAresentseN(RY)-
R® replegbmbeanl sutfstite®SbPaMatogen and C, alkyl group, R* and R® both represent

Cis yY% $EERQY Meté@% R@gr&gg e @aueLch énikyu%hewzré&eééats -

I met hyl propanam d
CORp Bg éeész YiEP2006/ 008845
2 [3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne

Compdindp aeedrtihgGo EKeﬂS)erﬁrothdliﬁdv(e’xﬁaidWé F1-E33 as shown below, or a
pha"ﬁﬁ'geulq Qélaq:gg Q{‘?r%%@fz' no[2,1-c][1,4]thiazin-8(1

pyr di met hyI pr opanam de,

N-[6-[(3S)- 8- acet yl - 3- (hydr oxynet hyl ) oct ahydr o- 2H pyr a
Compaiundp aceording o the inventiphlfuther sndivdecrxa@mples E34-E40 as shown below,
ora ;ﬁmﬁﬂb&éﬂt@ﬂ@rﬁddzpt%bléygdhdhél'lﬂdf 2-[3,5-bis(trifluoronethy

I ) phenyl ] -N, 2-di net hyl propanam de, or a

phar maceut j cal | y acceptable salt thereof. |In _a further
Commgalaﬁg?{gmgttg@q iRvemion dwt rﬁr MNAlyfeexamples E41- E104 shown

belovw?-or 3, hrabadeuticdlly amceptableydajt pierasdf.] - N- { 4- (4-
fluoro-2-nmet hyl phenyl)-6-[(7S, 9aR) - 7- (hydr oxynet hyl ) he

In oné@%of%%’@ﬁ' nc\)%ﬁ cil ﬁ\l)gl%g? %56% gnd %%Iﬁgt%]&f om, the group consisting

of: pharmaceutically acceptable salt thereof. | n a
2-[3,5-bis {tfifroramibtbgli) premiyl) - N-{Aie(4-fluoes Rinoethylploenyt)eds [ (RS [98 S)-7 9a S

t ]
fj?rﬁr%;rn%ﬁ}nﬁ;%a%@% Al %qzé]ﬁztﬁbxazm B(1H)-y1)-3- %/rﬁjéntyHyN Sheny
n 15
2-[3,%:bis(ttifry orcpruethmlmenyﬁ MHEWIqOIWZQU%IhHﬁhw)&%ﬁﬁaRD de
(hydr&ymaathy| therahydropyraAngfB Ar ciE o4 okazoa8(1y4)-yl]-3-pyridinyl}-N, 2-
dimethylpropanamide,
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acceptabl e salt thereof, wherein "Enantioner 2" means
a single enantioner of unknown absolute
W@ @rezsshen stry prepared accordi ng to Exanpl ePGREP2006/008845

descri bed herei nbel ow. Conmpounds of formula (1) may
formacid addition salts with acids, such as
conventional 20 pharmaceutically acceptable acids, for

2-[3, iyl ueroraktblygphemy NG h(4eftioce-2kmethybhenyi)e§-[(7 S)-7-(hydroxymethyl)-

2,2- dm%ﬁ@)@;ﬁyemp@ﬁa%mo{?a 1-ch[ﬁfB!thi%zm3ﬁ|1HPM] -BpyrigiHyIphet-e,

ric tic, mande tartaric and
d'me@{pﬁ%‘i’?&‘ ?"\onl c. Salts, solvates and hydrates

N-[6-K3pmp2ranetyl- hW&WeH‘YG)PYtaPM@Pe?%PEaZ'f‘erﬁ ﬁ}ﬁ’y‘ci’éﬁb%ﬁ"]‘éf (4-fluoro-
2-methylhienylpBipyadinylR3-[3\§-his(eiflubmnesting) phbeyl)-N2adifretiyipropanamide,
ora rfh‘:'afrrﬁééeLﬁlealﬁt'Be’ cceplabledaltdn&eppound according to the

present ntion prepared froman i norgam cC or

organi c acid or base, quaternary ammoniumsalts an
In a furthesrematiodimens: the dnveatiom pravidesi @blé@mﬂt@r%@@mr&ww] N-{4-(4-
fluorcs2Iniehyasreeny BA6L[( T8I DaR}-y-(Bydrbaheth i e xatieidbmedzino[2,1-c][1,4]oxazin-

8(1H73§1F§ Ig?ﬁtlﬁ @P %’819@1' BbahdHide &E?ﬂgﬁﬁaé%lgﬂgsacg uptﬁble salt
th

atlv the parent —conpoun
thereghy| t s nust clearly have a physi ol ogi cal |y acceptabl e
anion or cation. 30 Suitably physiologically

In a féde? Rintdddfn&r! the ifentioe pfRgRe WALS|(THS bh@amr&aedtyloctahydro-2H-

oros e A
bls(trﬂyg’pme@wl)@ emilo¥ @}qngo gF 2k6r@ phagmaceutically

accemablélsaltmeaeofdwheranﬂ EmantnoroergZinnearmca sisgle emantipraer of unknown

absolh&a" §téﬁe’o§herﬁi§@§ bfepatdd ddcerdiRpfertidmpl€ i7h ldeScribdlHefeinbelow.
ac ic, fumaric, benzoic, formc, propionic,

CO|IC gluconlc mal ej ¢, succinic canphorsul furic,
Compcy@gﬁ pbfgrr@ularﬂ)épqy fog@ rqquqldgltlog@aitg with @stdsnsych as conventional
pharracsttiedliyaccegptableragitisc for example, mgjkiat kydraghla@is bydrbbromic,

phosﬁl’%rf&r A4tk Rimavie! éé?l)ﬂ/llcc sulplﬁ’aﬂ@ NatriRCIakicC mdﬁ%@ﬁ?'tér?arlc and
meth r‘:ﬁﬁu&hﬁg\%p?"ﬂs %oévgte?s ancgrwcf?tﬁ? |o" gdm%?@ iPormuE':\ (?) therefore

form g@ammpbﬂ?ﬁcn\mﬂomyl sul fonic, for exarrpl e
benzenesul foni ¢ and p- toluenesulfonlc aci ds; base

As udHeldif the frkr sng’erFé#s i érﬂl ik la oﬁ?ﬁo@hé a@&?rdﬁblf@ltﬁen&esent

S _an anl C_pases

inver{ONP PRI TS ARARSALTE Ah PreBn a0 BB Gyl Emap| T REiLM salts
and intgrngilye faraped Isalis. nBhysialegicaiyasceppble salieglapatiiguarly suitable for

mediddNapplidalibd besalse e) thelr)g:aem@r audops eclabilty;relativigto the parent
compo[]ﬁ@g n@ué O?JItQ rn‘ﬂfﬁ‘fj F%@ hy ﬁaveséléf&s (13]3%{ l:é\@' é'?:ceptable anlonror cation.

Swtaa;? pﬂXI?Jlﬂléa @ﬁ;@p qgie%ij%qqrmpugas ngeLHresent invention include
acid additenrsalts fareedivith mmaplpaoaisaupb as dfydroghlgyge, 7y0mbONBIE5 4
hydroidl¢, BRESSHYR OB phosnesic Ohifi shal dulfurc 6d, Al vithadr§anic acids,
such QQ g:ér%rrlcf Qéetlgstﬁflu&og&{ﬂlﬁt Hﬁ{ca&%h'{ Igctlcffﬂfna?’lé aﬁ%”zgrc forﬂmlc

nven

ProP'?'H%IQM@EC i BRI 8}%'9"5"» S1“5?1@'|°I WW&HSS'SOW%% MG, gentisic,
isonidotirict saxahari@ glusutdmics furpiecgiutanic,rastcanbim bathfanilicaralicylic,

phenil@ééti@%@ﬂdel*&uémﬁeﬁlct(;SE?'n&é)??néti'iﬁ‘fes@l&ﬁ‘u@retﬁ%§ulﬁin%”@aﬁfoﬂ1emc
steanﬁuﬁgfamllc a%{né(‘:jl eqﬁfat ? r%nlgvhg %Qﬁyult%%%n?o? e%?le%&an%e%ngomc and p-

toluenasyHenic. aiflsnBasemadaitiqn walts fyraas with gkali metabpand alkalineeanth
metals @ndiongatipbasesetich at i, NafipupldthyEhetiaeine) chloropyacame] choline,

diethgHEMhRe Sathi I@ﬁédlym%cﬁﬂbﬁjmeﬁ’nééﬂ “hiethyidhedaPfhe), VSInE3Rd procaine;

oreh
and ubtﬁr&gg%g)(rgﬁg sagi” %%Esq‘lavir%r$ ﬁﬁn PH#@IQ@&QW a%égﬁggle anion or cation

are Withindhe Reopesaf e invention asryseiul intermesiiates e the  prgpargtion of
180, 31 P, 32P, 35S, 18F, 36Cl, 1231 and 1251.
Conpounds of the present i ivention and
phar maceutical ly acceptable salts of said conpounds
that contain the aforenenti oned isotopes and/ or other
i sot opes of other atons
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15 are within the scope of the present invention.
| sot opi cal | y-1 abel | ed conpounds of the present
WO paoztazdosh, for exanpl e those into which radi OBCT/ER®06/008845

i sotopes such as 3H, 14C are incorporated, are useful

in drug and/ or substrate tissue distribution assays.

Tritiated, i.e., 3H, and carbon-14, i.e., 14C
physiblegicalheaccaptableasalis@ndéor fgr ysedn spn-therapauticHier exasaple, igfvitro,
situatiyngpar ati on and detestability. 11 C and 18F i sotopes

are particularly useful in PET (positron 20 em ssion
tonography) and 1251 |sot es are particularly usef

The suhiegbiprantios;aizf iBclyries isRtopt g—@b@}l\eq: L@dﬁz\g@\t’h are |dent|cal to
thoset renitegt ia pdryrjula €) andiodwingi butiforahe faatttgit nge oFmoréatoms are

replaéébbﬁ} éﬁ Hfo‘n@ﬂa%ﬁ Bn a{bﬁﬂé’ hﬁfss o {228 AEMBEE Biffaentfin@hé HBmic

can

o1 M U St S P g o
incorporateg|irtoiceaesBdsIof the inveptiomand pharmageuticallyaerertabin sa)is
thereofaiftiude Fetipes @ﬂdydrb@émearmymltregm efxggere phbsprenoms, sulphur,
ﬂuonr?é .&Hﬁ@%ﬁ%ﬂ ARIsOH |3, 4%c! ahe! 1 1sRMPPONgSO 031P, 32P,
35S, g’[. éﬁl 32 g g%) ow ng of this invention can

& I é ﬁﬂ lar ed by carrying out the procedures

di scl osed in the Schenes and/or in the Exanpl es bel ow,
Compunds bbtiel greddnt hvanticroghd yhaimbémbw acoebtabilesdlisyof said
compoﬁp(% {h%gcé;gé'igeﬁg a{oﬁém&tf&ﬂ@d § a?x@ dr%tﬂ r:)@léﬁg of other atoms
are withipdRe scose NS PIasENt VTG tQBi’fé'fy"gB?'??ﬂ mAquRgs pf the
preseipé inventitey, &rexdmplesthosehiatd whigh radieactive isoirpessyclabp 3H, 14C are
incorSttafEat AleCusend irPdriup @ab/dr Sap&Fate %s&hﬁéﬁﬂbut@ﬂ@é@é&!ﬁﬂ' rifidted, i.e.,
3H, aBH%?FBo’ﬁtMr ?% rtllfér|§8{0f)é£]g eg;?eirp&%rﬁférﬁ%trr%ﬁ for th |Pgé ef'&fes

ereocnem.s

preparation a)d griectrdilily. Bl pad dBE irotares e PRItiQUIPEY Beff E'dﬂé’rEyrl(p“'tm”
emission tabhausamhygarslot@si isetapearase partionpiyunsefdfin SRECT (single photon

emlsélc'SW BEHhp@Brifd BhogFdpRy TR iLBERI bR Mhadifig aF WHhes | dudkfitution with

heawgf gp{g&)gggyﬁaﬁg%lyw ﬁ)tfr% ?e)sﬂ-l Li‘,aﬁ eagf%mE&&‘%{ rﬂhe%be%‘nc gg&antages
resultingffam greatermetBhels Hakithrpionaxararle tnEeaseddnvive halfifespy reduced

dosageteguiretieatseandhberae! may be wefeged iresame cocmnstamesesotopically

Iabell@@%@n‘n B@n&soéfffbrﬁ%{ﬂélt ér?cf‘fo\ﬂ@\ﬁmﬁ% tehrl]stEleP\gﬁrﬁﬂBnr&‘ﬁ geh@k8II9 BRI prepared

e

o BRI Al B ek Rapg BB Do e PRSRBIES pelow. by
substiting 2 taaddyiavrilgplerisntapically labgllegreanqi far rerasaispienicaly labelled
reagemtcept abl e salt thereof, which process conprises: -10

V\D 2007/ 028654 PCT/ EP2006/ 008845 (a) reacting a
Cert ouqn Orlxdgfg)f }M% n% (ﬂ q%g c%géblejﬁgy(@@gdﬂ a?egecgﬁc/gn%r[glc f%rrﬁsd'. It will be
unde@@dqdriaat the Jwentieniencompasses alhgeonetsaiand pbtical isgmengof these
compalAdPasditle rAiktured kAt cildiit aeeates 't iddicar’s a steiebeentre of

fixed EWQ?&%&%Q&M@Q‘ ||é le)thef(%) g stér&&%n‘ﬁst%/. g’fgs)té’reoisomer 1or
Diastereoisomer 2 means a compound of the invention or an intermediate thereof as a
single diastereoisomer whose absolute configuration at one stereocentre was not
determined. Enantiomer 1 or Enantiomer 2 means a compound of the invention or an
intermediate thereof as a single enantiomer whose absolute configuration was not
determined. Tautomers also form an aspect of the invention.

The present invention also provides a process for the preparation of a compound of formula
(1) or a pharmaceutically acceptable salt thereof, which process comprises:

-10 -
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(1'11) 10 or an optionally protected derivative
thereof, wherein RL, R2, m n, p, g, X Y, Z and A are
w@g007dzfossred above; optionally thereafter follPUEEPIHY6/008845
(b) deprotecting a conmpound of forrmula (I) which is
protected; and 15 (c) interconversion to other
conpounds of fornmula (1). Wien p and g both represent
(@) 1, reactingr eswpdundaf fortnuigélh at om Y represents -C(=0) -
and Z represents -C(H2)-, process (a) may be
performed in the presegce of a suitabl e base such as
pot assi um car bonat € sui tabl e . ¢R5)§uch as
DVBO at a suitable tenpef d as 150- 180C.
When p and q both re : nts a nitrogen
atom Y represents -(( N\represents -C(H2) -,
process (a) may be perRdrned iRl th® presence of a
sui tabl e base such as potassi carbonate and a
sui t abl e _so] vent such as DI\/BO@[T] a suitable ) ]
whereie R3eRa R B, ands asgiehdefinedgipove gnai-c rapfesests a suitable leaving
group $ucadisad halogenVlitem (2.d eelofin®) With aeheant of forndula (111)
represents a nitrogen atom Y represents -C(H2)- and Z

represents -C(H2)-, n reppesents 1, R2 represents Cl_6
al kyl substituted by &aydro 'f‘(Igzroup (e.g. -CH2-OH),
process (a) nmay be perfofge tl)fe presence of a
sui tabl e base such as 30 pgtass{&eqt ert but oxi de or
caesi um car bonate, a su(icq_p |l e s@qljvent such as DMBO, a
suitabl e catalyst such as”
bi s(di benzyl i deneacet one) paéull)adi um (0. 05eq) a suitable
| i gand such as = 1 o
or an@pBgRally RELFFIEA SepYRtYE thercpwRetRIHBt Y | Bhi'nB) bidhHerkyand A are as
definddalid®ee gpticntallyatreneafteh Fallowedpyr at ure, such as 120C by
m crowave irradiation; or in the alternative, process

a), may _he perf [ e C feh. SUitable
©) peedoibi i o RS oo B 2
sol vent 35 such as DMSO at a suitable tenperature,

(c) sustercanvérsionde othet GompdurddOdaE.formuld (IO 2007/ 028654
PCT/ EP2006/ 008845 Alternatively, when p and g both

wher} EBPE SN représenE . X b St el 3t Plgplesepts C(=0)- ana z
reprepeipis eSéhl-sProces(a) apydecpfrionned & thelppesengp of asyttakie pyse such
as potassliyticarkphatganda {uitable soidat sddh, asDMBEs# A sujitabieytetnperature,

h BEHEB! on the derivative wherein 5 the hydroxyl
sue group gP%RZ is protected as an O TBDVS derivative, in

a suitabl e solvent such as toluene, in the presence
Wherpp and quiiotiatsipcessat Al ¥ sepresastts agittsigen @gam, Y represents -C(Hz)- and Z
represérts LC{ML)-Y blodesela) ey Rapdrivtinednin the Priédeniok f baaRatselbse such
as po?%sﬁﬂ?‘@é’r%nét@%‘nki@ EpREo ARSNGB S RIX8BR temperature,

anster cat al as aqueous
suchg§t1§p

St. suc
tQPWqWY"éYﬁT'HﬁHl?H?'&'hI oride at a tenperature such

as 80-95C. This process can be followed by renoval of
Wher pan8aoatipFepr@sint max l@é;ﬁu@erw@b RrogéR atdh, A Rpradent@@IHYand Z
r | 2 uc,

eprobe 9160 Acdyatie ) & ABIoEs ElnfSufiiieby e oot ro
(.. nEHIAI) PTOSPISEN TEARS RErTORRER INys REEENES b Uitla bate such as
potassijunktertbptogiiertr caesiumaipepnate, msquitele solyen( TCHAs-DIVIBO, 2 suitable
catalys® BLASSNbIS (LR HIHEABacdtens)pallidiitl (0.0%5eq) M(JIukibleMgand such as
s HLIPIb gt B B Elo Pl g ppear
such @)l 2By by GRS FrediaRN 95N eraltpEiatye: ATFGHSS: %) #ycbe performed
in thelprdsencelof grsuiigble baf&2 such as potasstiend cadbcaateNBDMStable solvent

such 8 DNED ia¥ § sLifatile tenhibdratil e sth 46 BbtweleN 19anolesene, in
the presence of a suitable (Hj\t_al yst such as bis-tri

-tert-
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but yl phosphi ne pal |l adium a suitable base such as
aqueous sodi um hydroxi de and a suitable phase
W@ e@netsss4 cat al yst such as aqueous PCT/EP2006/008845
hexadecyl tri met hyl ammoni um chl ori de at 20 a
tenperature such as 80-95C. This process can be
fol l oned by renmpval of theTBDMS protecting group
usi ng tetrabutyl ammonium fluoride in a suitable

AIterr?aQqu? "‘Jvhé'PS Qné% bUﬂFredPésenhy 04 %?é%ri@a %Qtdéeh Atén, Y represents -

C(Hz)p aaﬂ %brapn&seﬂtsr g—é‘) @5?8‘ %sg@g qaﬂ@ resoeébélte%?sr ea élb@ leJb Yt\@tgg by a

hydroxghgreur (e-8. QhbrPHl). progess 1a) may 89 Pegpimead %{hthsﬂfg'éﬁt'va\mﬁfem
the hpdroxylgRXp, of iRrie protected as 4n @rTBBRIS dgrivaten irsa Glitdblabalyént such
as tol%ne hfi‘ll Cﬂroierﬁ!elﬁfla sﬁé@l@%%ﬁal;‘s@sums - trPefé‘noédehd)s'bhﬁ\e

pallacﬁugluetsaﬁqqi %seezs ?Pé"r‘?c’% sgt? gmtr}yproxde andp a suﬁeabFe phase

transfer eatalylstisudhpscanuieore cetitiaethuiamnzenium chleride aba mpgratyre such
as 80285°8] FARWS oS icdMbeyellcwedds rendval f thd TR S phateeting group using

tetra%{gﬁ%@é@hiuﬁfl% t|n 3%‘6%93 sol@%ﬁtﬁéruég as THF, or hydrochloric acid in a

) Y ni um c e al & tehperature
suitaklg sRlvga %@b@g@ne ?)“ ternatively, when p and q both
represent 1, X represents nitrogen, Y represents

Alterndtiéeii2When gana rsmh Rspredent 1 \K Rédresdhts RiOESIE N Fepeselits —(C(Hy)-
r
)2, Z @@Pésgﬁ%rgn ?x&gel‘?g%rﬁ ﬂfc"F]e p(r%z ?,\Ijekﬁz)é gFgregywts Rragﬁl(dqﬁ' l%)sents Cis

Ita

alky! SuRstdR By, 2 Aydioxh 9redR owrat(ez=it) Brosess @mayhs fmed on the
derivstivelwizseiDMBE hpdrogy| guoupadf|RF is protested as en QGsTIBAMEsddrbative in a

suitale s%@ﬁ‘t Juchd t8luBRY, in HRASreS&Ye of a sKitaflBcBRBt Such as bis-tri —tert-

oo ReE b £ bg%g%m R ST -

suitablg phaseHansfer catal as gqaecmstl']e@;a@epy tamgmylaqnmomum chloride at
a tenfpepataeasiich as B0H)°C. ahid plogespicas eatfalowed HY)remoual ofittreaT BOMS

proteEfﬁ'Rj' 8P LSin tet%ﬂuﬁ@érﬁﬁ%ﬂhﬁw fIL%ndg ifi § RURAFOESIvéntButR QQWF or
presents H2) -

nycrQGhieg s A Ranp oM LEush o hefphdEr £o T, oy

represents a nitrogen atom Y represents -C(H2)-, Z
AlterfiRNERSWNES p abl Id2)oth raprést & SEnérederas ditrsgem eprepsesents —(C(H:)-
)2y Z re?;res%ﬁfsczﬁs ah am of Mnga?'r{ %pFé%enQelréer Iﬁef%p'résehhsecw alkyl or

SE S

halo 1érea§iyll]é>[r%cesa g)lm?)ége gerforﬁe%az%ﬁegl E/ ts schas toluene, in the
presdPCE/oFRB0E7 0 083l/5t syaheaast hisrtfi pﬁedrmﬁxémh0§9bne@§ll@diwea suitable
baseis6h 88 ahlecussddiuabhedreatiy @R asuitibla phid&Samdierecatalyst such as

aqueBHé E%@d@q@&%@@ﬂ%%ﬂmﬁ%ﬁlo% 30D Erter M QAR g0-g5°C.

en p represents 1, q represents 1
represents a nitrogen atom Y represents -C(H2)-, Z 5
Altermamekyswherspaﬁc |e|2t)oth represgant dsX¥mepregerds ditragen, e\br@S@ﬁﬂn§ —(C(H2)-
), Z rEPredehCen JpRdsehis 0, GRtdprediints PEAdOR RgrdsentshesH,-OH

procds 81 REY k8 pe o%eod.mﬁé L YBAAYLEDEGHBIE BRe BcRUL EBRELm
carbgiaihanea syiahie a@vemﬁae*a 25 OIS 2 A Suanle femmpesalUes. kRt as 150°C.

such as dioxane, at a suitable tenperature such as

WheSB-ahd otN\h@d?e&n@ﬁ dX‘Heﬂﬂ’@Eéhts amittsRAtatdm, Yrédteséhtd eEH,)-), and

Z rep(ee%{wg S%rh?)gl SH 31) Oan% CF[B(StFI ?%ﬁ'gs@ntt ﬂlrl}( r%pre%gnts a (mtj'ogen

atomnﬁyemresmi?f anF’ 'teﬁéesﬁf‘& &Qéé 0pWhgN HUEPIEHPRISJa §dePresents
2, X eprdseats uitragai atont ArepresestsatiHa- and Z adyiresests v&(hib)-, or when p

repre%HﬁtQZa r%&rﬁhax ré séﬂsﬁrﬁtﬂigeﬁra%rw?re&é%h@sc@ﬁ (€4

Roner RO e g e

perfogped ifethe presease Pl setahlpBasesugh gaém%assm r§Paate( g suitable
Wl ey and Sons, 1991). _12-
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Sui t abl e am ne protecting groups include sul fonyl
(e.g. tosyl), acyl (e.g. acetyl, 2',2',2"-
wWa eoochissspet hoxycar bonyl, benzyl oxycar bonyl orPCT/EP2006/008845
t - but oxycar bonyl ) and aryl al kyl (e.g. benzyl), which
may be renoved by hydrolysis (e.g. using an acid such
as hydrochloric acid in dioxan or trifluoroacetic
reacti@fiptiornotet sadt ag coppieh ad@e ioa suitdble tsblvehtysuch.ag.DMSO at a suitable

tempéaéﬁrregsa%yss@ocoszy RicFOwRRVERbiagsouUp or reductive

renoval -trichl oroet hoxycarbonyl group

using zinc in acetl c acid) as appropriate. Ohe
Whers pirepipsentsiti heeppesainés1 i f EpRieSIissa Diyepag atom, Yrepresents -C(Ha)-, Z
reprebémts LOQ,PaR eéprbsdnts CAGETR’ raprieséntsaD, beocessia)enhayblypibalyebe
perfog-ﬁé@,nytﬁg gré@éq&é’lﬂ NINP- d%etﬁ%léﬁ’{y eﬁe{?gﬁﬁﬁe %es%'ltgblg%'égg such as

u ch as. a resl n
caesigmeCapRAT AGHIE Paaromoweﬁr S50 75 FRARET D arsuaple soivent
such e droe(mweal atpitable deroperalyre 6dChgeiB@i1981G, for exanpl e
Whep tahd lgridth Fpr@@et | © i rfiboth 28prBseit @5 X fepfesanls deitrogen atom, Y

repreggﬁtg g é{{ﬁgs)ggh@% rgg@égﬁ]ﬁs 'r\ﬂi‘ %ro%éggjé)%&?’ & ?éﬁ&med in the presence

of a Sale B SUGH 45 PErSiin HIRMGLANG & USRI speh 75 MSO at a
suitalale derapératurg,isosh ias UBDUR, ester hydr ol ysis, ani de bond
formation or transition netal nedi ated coupl i ng

In prorcgaC tlf)onxS (@&%ﬁagg&rgﬁecﬁrﬁé éx{oﬁgg 'aé%ﬂ{énrggér?é fopﬁ'%'lr%ﬁgval can be

ns us _ conve
foundhindc MW fPresne ritrpiaghive BReouns|in BF@anic Spahewsi émW&%x and,Sens, 1991).
Suitableuphina grotectingigpogps ibeltide sulfomyiary. tosyl)eadyt Gpdridoety), 2',2',2'-

trlchlérHSﬁ‘noﬁ‘ﬁca%dH |, ahk a%ﬂyl%’rg%ﬂméa?bbhﬁ) SIRPSIORIS (ef P benzyl),

it 530 Be SePvLAY b ke Bl e 8 S5 208 B Hfogrioric acid in
dloxaamrd@ftqomace&gew émdichlerameethans) 94 reduchyaly (- g gndregenolysis of a
benz§Webumer redydtiveabmdes of ardt2', vtridhenpdthbesartonglgrasp using zinc in

acetn@%n&fa% A0 o5riHtE &5the CORRSIe &ﬁﬁ\@'p‘f&@&w@'@rg@ﬁé |9@Iude trifluoroacety! (-

et ween 35 or
cocky oty B ySAVE b Pasb A P RO it R Pipgg Fesin bound
benzybmpien, sueheds atdairifield pesimBounshe Sidimethpathreay! gsprendillgan linker),
whictaRdy Berembtedby 8&d chilysed aptlodsist ornersimgie with fifudrobeetic acid.
(1) wherein p and q both represent 1, m and n bot h
represen represents a.ni
L O R e ——
epimerigation.anddatioOReductionbalkpatgmmnudepphilin eroigunpddic gromatic
subsfitQfidh) lestet hydrofyeiseamide buhd fermiioh of @ahsiGeMinetal niBdféd Boupling

reactBﬂ% h - Ekabies ?u?{ra%_%ﬁ gng&rl ﬁ%%%ttec‘d ﬁo@llﬁ%f&%ﬂﬁiﬁé L‘PéEful\fas

mterc&eywatomnﬁoq%uuw ipgfede H)sr fofpvwing: aéeﬂ'&”mt%}wed’ecoqphnq Fractions
betweeirBorganiz @ECrORRERS 4s ROTdsEZI0GHId 69 88d Drggnapsatalie rezgeats, for
exanfpw b&bhie a'%ﬁi%?Suﬁ}k‘F Bro§§-cbﬁﬂ>lﬁltgh¥ééfd$h§)9 Pallatigmatdiyebd@mination

and qpal bchr}]r’ggctbqnsfbg?wr&ein orgﬁé) cﬁ‘r@?ﬂ% S%CW Asa%rglyqqahdes and
nuclepphifess 8th as amineg ARd AMi¢RSh Cloeawe%séﬂysqs* armdaw 36N hetween
orgarii¢ tleogephilas such asrazylrhatided) and-nGEleBphilel suclt as metidess end Sopper
med.g{eﬁi&upum@%%.oﬁw@Bemt&eﬁeg%%dwom@aaagpar ed from
conpoundS of fornmula 5 (1) wherein p and q both
represent 1, mand n both represent 0, X represents a
For epgamp@ggpmpngsﬁ]of forrels dwhgrginr @q_gposhzreaﬁaéezt 1, m and n both
represemtre sk répseddrits & nirogeh fatomy, ateépoesents (AG(HNH, .apepogeentst B(R®),
and 4L ,%ex.kts%ﬁ* th? bk rbrédaeecpfrs.%ed&ﬁepogﬁd@oﬁfahﬁ@sI(s \J%?é?n pandq

trie a
both FREFReGT brBeR ALt S’ of PR e FfoSSihaal. | gofttents -
C(H2ahéng Zbr@preser\@ph"és\émﬁcxiat'% Uing thegaprerriaieracidefiloride, jo the
represents a nitrogen atom § represents (-C(H2) 10 )2
, Z represents N(Rz), and represents Cl al kyl, may
be prepared from conpounds of fornmula (I) V\herel np
and g both represent 1, mand n both represent 0, X
represents a
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nitrogen atom Y represents (-C(H2)-)2 and Z
represents NH, via reductive al kylation enploying the
wapproposat e al dehyde in a suitable sol vent, SRCHER206/008845
acetonitrile, followed by treatnent with sodi um
tri acet oxyborohydri de. Conpounds of fornula (1)
wherein p and g 15 both represent 1, mrepresents 0, n
presenep oks snitabld bad? sudpae Yiethylardbe dhlayduitablesalMent, sush as

dlchldrSIPlé@r%ﬁQt&nﬁlaﬂy tobﬂgéﬁn@é 8MfornYull €I WRSRIM B alnd G Bdth ré;}?‘esent 1, m

and n otlsgc?pﬁ% EPI f(s fe ehts@%trggen Qtrgﬁ?%rr%grerségt@ @(%PP#}”
repres@m dRNt an R ranqS@mSe% R gngy b wqp@fﬁcgfg%ﬂtcgmeﬂumwformula
(1) wherdis pidndteeibbtb yeprasertyidmoand n gotbuppreXemtdly ré sapnesends a nitrogen

atom W?éﬁ?@%té"( e Y asdPy ‘?§&B§§|’\t£ Nﬂ( H%)s‘lﬂfgnylémﬁn Lélrg the appropriate

oo O i i L e it Qg g o
solveg syeftipudichiptrmeibang. (Camraunda Bf @rmgiam)émer%@rﬁr@sq bdh.

repreé@rﬂ‘ﬂo pnaksd ﬁbofm'émdsant(o | X reprgsdrgs pmitpoggeachtom, Y represents (-C(Hy)-
E?g% @%‘Wé F@%EE@@ a yl RO Be Qparé@fré\? ?orr]npounds of
o e ed s B A F bt s

nitrogep@terpeYirepraserits f 6fda)- Yaamrshy rapreé@ﬁeéléhﬂ/@ regyeive alkylption
empléy@iy m%lvao fatd B dehyd@)in besuutatblersaweﬁt smbraas:@creﬂ@nm&a Yollolved by

treatrfé W|§|40%_YMFH m%%t%?ﬁoro dr| @55’? N\dg arﬁ%ﬂgéi inpandq
both r(evr seht],m(e rﬁ§%nt Papy repses viRBraseRts1-sEKL s aAlkY, X
represergs atrathdgenmtone¥ réprgsents (e (Hioh, AsemBesentst-8(0 ), )nay be
prepéré!@fr@@' dornpoRings bﬁf@ﬁnﬁl@ﬂ[}ﬁdﬁéﬁelﬁ pGPERPLYTH rédredéHt MUumrepresents 0,

n repl(%sgplts\/\f %{3 %ﬁ}%?&ﬂ? {IWQQL%&%@Q&)? ﬁbgﬂgﬁﬁfﬂgﬁow g(sr% fdsents a

nitrogeniatpl € repiesents (I@(]Ha-s)z t ANL{ ﬁgﬂrgspﬁr\t,%— (&) vmlkylatlon employlng a
suitat?2@ alky28ia8 4n PEPreseR e af B84 sucBtassodium hydrideciald suitable
solveRO$RhiazerHe eacting a conpound of fornula (V) with
sec-butyllithiumin the presence of a suitable
sol vent such as tetrahydrofuran. Step (iii) typical
Compauigh o§ fesmiladpmay betrreparee Kcagesrdance with e i(,qum@m provided
in WP200%p02%8nt s Boc 5 said deprotection react| on may
typically conprise reacting a conpound of fornula (VI)

f dichloro hane and trif
compungs ofigtosiafll vBeraio i P Fomegaids i g B taiement 0. X
reprepers @gutragen, atomy ¥ perreeents -3(Ozh and g repeasests @(Hﬂzmay be
preparr@@rrf@@atc&ne@wuthtﬁeemllewmgtsehameitrogen atom Y
represents -C(H2)- and Z represents - 10 C(H2)- may be
prepared in accq:pdance with the foll owi ng schene: H
'~0 Step (i) CI}{IN"COOVE Step (pi) C.JIN

N
[ Step (i) j\‘ Step (ii) N/\N‘ 0 Step (iii) /\N 0
L N o 0 0
0=S=00. s (V1) (mny
(v) 6\

W
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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30 N 30. 2~0 P2~0 12N-1000OW P O (VII) (M11) (I'11)Db
wherein P2 represents a suitable protecting group such
W@g0or/oesesoxy. Step (i) typically conprises reakCi/BP20061008845
the presence of sodiumtriacetoxyborohydride and a 15

sui tabl e acid, such as hydrochloric acid. Step (ii)

typically conprises a deprotection reaction, for
Step @iy ypidatly conpriseBXeactingeseqmnpound diferonla 84ivdth sec-butyllithium in the
presehB® bPh 8GitdUsbIeaH: sLem agBetrahy@ofidbhhy conprise reacting

a conmpound of forrmula (MII) with a m xture of

di chl oronet hane and trif| uoroacetl C aci d f ol Ilg
Step (ityRicIN(COBIPrisss 2 JERroRENON &3YAR feLexamRIe. RRHR NGEY e¥bnts Boc
said deiprotectionareactioigeatygichliyacompriselreatiangi acorppdimndodf |fcarmu|a (VI) with
amleJré‘Bf Hl@ﬁlér@ﬁetﬁarﬁéléﬁoaﬁ'ﬂ@orbﬁé@%ra%{dlre such as 40C.

Conpounds of fornula (Il11) wherein p and q both

represent 1, mrepresents 0, n represents
Commﬂ@g{gm@ubdlll))@hﬁ@m @@@ﬁtqsbcgh fﬁqrp@qj‘@ﬂ mrgpﬁesqﬂtso n represents
1, R* r@pessieg1=0, X GépidsentanchittogenptescYirepresétis (HR)--anderepresents -

|1
c<H2)ahf1ag b%%rgpﬁearﬁgcdgﬂdHﬁgeg%mqps %Wd@sst{cggm(@?l ) owNng M ]

QoP2d )d OP NLLC (IX)
e% résSats a Sted @abl e p ec i n¢YMip éé%ﬂ')as
t d‘ﬂo . Step (1) typi ca M=0 conprises reaction wi t)hJ

chl cet yi,Nchicoonde |nPthe presence of a suitabl @
30 basevﬁ ch as N, N-dii sopr@mw et hyl am ne in (e

(
h |
W“efﬂaﬁaé?%ggﬁp'{&%ggaﬁ%&? BF?té(ft'Sb gé%gﬁﬂ b a\év(kcpé' ; IZSEZp?esent s

t- butoxy said deprotection reaction may typically
Step thvputalgecdmtsbs Rghctios iMbe prekedice bbb sodilira tridcétoxybbtohgdride and a

swtat?% Hr&éﬂfasq{a;a goqngedtcmane and trifluoroacetic acid,

Icatron on a -15 WD 2007/028654
PCT/ EP2006/ 008845 SCX (Strong Cati oni ¢ Exchange)
Step i) hpically aempiiskgea denfotestien regciin, foreexaepid, whep P represents t-
butoxly BbRY dEpebtatton reaétidonandaspicalcforagristadhattigtRtdpaing df formula
(Vi) g/ﬁgtoa(mfx{tfré BPdlgﬁ ?l%rﬁéfbér?ebﬁrid rgﬁ%%ﬁ@étﬁfra%ld ?dflgu/ea%ty g@@ﬁi:atlon on

a SCX éparigptionic E%ﬁhaeg?@' jdgang bs?tﬁ"@éhg basic megnariolic
fractiorsat esmiittblet@npétatirprasb@s#08Cni t r ogen atom Y
represents -C(H2)- and Z represents -C(H2)-, or

Com%ﬁggbpfﬁ?m@gq&‘?%g;eﬁn é ? c{ t?cﬁﬁ %qu‘gée%\t% eﬁ‘ts%o”?epresents

f%?i%@?]r@ X@quyentaﬁd“t@w@@@em%oreanta) (fay e Z represents -
C(Hz)p mayaisectbe prepaeddn dacardandet vath the folwwimmsehgmechene: N
Stgp (i) Step (ii) ClHHFN~- OOCHCNHP3 MO O H
N, Step @) O/\N Step (ii)

N 2 D N H _— N

Cl
O
o)\P2 N oél\P2 0 c
(1X) (X) (1
wherein P? represents a suitable protecting group such as t-butoxy.

NH

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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0 MO (XI) NHP3 H2N MeO (XI'I1) (X11) Step (iii)
Step (iv) NN HH 210 (111)d (1l'l) wherein P3
WO e@resssmM s a suitable protecting group such arCBBP2006/008845
Step (i) typically conprises reaction with
1, 1-di et hyl et hyl (2-oxoethyl)carbamate in the
presence of sodiumtriacetoxyborohydride in a suitable
SCX StrorgntatnaExchatgd)-silicalvadridgs arxhieating Bf Btenesyliting intermediate
with & ¥RdL&lchYasRaRIN 84BoRatd #PaGtERItrOR 4 QakbledBmpkaiture, such as
60oCexan‘p! e, when P3 represents Boc, said deprotection
reaction may typically conprise reacting a conpound of
formula (XIl) with trifluoroacetic acid in
Comsbutidk @f fommtulaa(B wheneln phreprepemts fy g nepresentp 2 omiurepresenta 0, n

repregéms 4SRe F%bgese% L@nk ?eﬁé%gﬂtro?;ieh!a?&nfﬁgédré%_@s -@#,)-and 2

L e fypically conprises heatin revi.ous
represRb oLt e VAR EPRiPIERaTE o3 resate2. BorGladt fehresent 0, X
repreaenta adtiteegenratom, ¥irepresents (BiHe)-taspeieatasepts -&(idn-ragy be prepared
in ac@Pfancetv@th the Yollowiy sebeme: conpri ses the use of borane

tetrahydrofuran conplex solution at a 25 suitable

tenperature, such|as, . 0C, followed by treatngnt with an
ueous aci d, such hydrochl ori c {d, and
purification.on alS t rong_ Cati oRi c| Exchgnge)

ca cartef ge. 20 dhs6
s ©f Torfkul a
n

CHH PCT/|EP2006,008845 np [11]) wherein

p antkaPHSot iR ps MeOL, m represe Q1 [represents
MeGo JEPresents =ONHPX represent s basz"F ogen atom Y
reprege ts (-C(H2)-)2 and Z represents an gxygen atom
may be prepared ih accordance with the 8l dw ng
scheme: 0 0 0 n0' Li—(xCNXH Step gtep WO N ©-Step (ii) N
o+ 0O ColMI)b N + a TMSCH N Pa P 2 2 O Pa
OCH2SI (CH3) 3 (XVIl)a Ove OCH2SI (CH3)3 (XV) (XVl)a
(XVI)b Step (iii) NHP5 O OO Q CNOF p (v) CN
O+ CNOStep (iv) Step (iv)

Q
N~ O

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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CNo + N L.NH Ove OCH2Si (CH3)3 J Owe OCH2Si (CH3) 3
(I'1'1)s NH2 NH2 (NHP5 NHP5 XIX b (XIX)a () (XVIll)a
W@ 207028684 5 wherein P4 and P5 represent a sui tBI/EP2006/008845
protecting group such as Boc. Step (i) typically
conprises reacting a conpound of fornula (XV) with a
trinmethylsilyl diazonethane solution at room
Comcammge obfonmela (1) whieesin piangd g hgsh cepresent dnprrepeeseats 0, n represents
1, R? G&ﬁé%@kgog ré@rasém@a n.tfrdgen&ataﬁpwepré&@ﬂs Pé:l(rrggg gaeat s
ai ro
reprebds pr 3G AB AT b sl oot ¥l 7 laging goreme

(Xvine

E ]and (Xstgdy Wi t Hrlfluo etic aeh@)i [
N | ororret han typr Catby %{%L%ees o}
p* I gaCt ITMECH:Me com)oy,agls o g %e (XVI1)a gnd (X <R|3(CH3)3

Wi N 15 boc- 2- poace é”i n XHE presence o
sodiumtri acet oxyborohydr| de in a suitabl I
such as 1, 2-dichl oroethane. Step (iv) tyS?eES? ST
conprises a deprotection reaction, for exanpl €, gvhen

repr deprof ect.i o acti ongrrra
' alleS? ﬁwﬂ%@orei h% B s of ,f ,\]‘l‘k@
0 Il I)a a? oyl 1) 5%,((3;:,5“ uorNoa ﬁtl ¢ ac) d gon ,SHCH
di oronet hade, fol | owed by purificafio dn a(SCcX
(Sttigng Cati onNE: Exchang®: silica cammet dge. St é‘{b"’i V)
typically conprisgs heatixng at a sui ta%{@ terrperg;\mr)be
such as 40C t he conmpounds of fornul ae X)a an
whergixPXppd iR} represent audaklg pretaeting @rAURSUGRATBPGI . 25

Corrpounds of formula (11l1) wherein p and q both

r
step (i "ng onipns'gg 80dtiRg B d'o%(ﬁ{i %%%u@ éxiﬁ) WitB BItAHEHyRiIA
diazo 4‘:’%\‘3? prepared |n accordance with

t he foI I ovm ng scheme - 17 WO 2007/ 028654
Step [{¢lpRIBRY 06MPRSER D defbiectidrite@etion, Adddxaf en"P"lNepTéQﬁts Boc,

?)e(nd cﬁ;%;f\t};‘ éfaﬁ&lg%gfty%ﬁy ccaﬁ% sP q&gﬁrgéﬁ%lc@; @Of(f%%;t}lae

(tp%or@jﬁetrc acid’ rp1drc rqm

3

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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(Hr)f (XXrv) (XXir1) wherein P6 and P7 represent a
sui tabl e protecting group such as Boc. Step (i)
W o264y conpri ses reacting a conpound of f OPCIIER2006/008845
(XX) with MCPBA (3- 5 chloroperbenzoic acid) in
di chl oronet hane. Step (ii) typically conprises a
deprotection reaction, for exanple, when P6 represents
Boc sai d deprot ecﬂi on Yeaction may typPcally
Prise reacting~ ound ofPF%r XXI) with
bm@roacetic ach d,il M@l or omet\hagle. eStep (iii)
N%/&i cally ER#Vises Tescti ngSBPEBnpSURd of {%@(
1) with ~NBoc-2- ani noacetaldehyde in the pr esence
ium triacet oxykxiyohydride in a suitable sol vent
such as 1, 2-di chl oroet hane. 15 Stesp v) typically
conprises a deprotection reaction, qu xan‘ﬂii'l% \Mﬂm
P7 represents Boc, said deprotection rgaction my
typically conprise reacting the conpound of fornula
(XXI 1) with trifluoroacetic acid in dbchl oponet hane
Q owed by purificgfion naSCX(Stor i onic

0E§ ange) Sigld Gd) & i d e. ?tp?ig)r (nuv&/ é:\%ﬁi%th

s réacting /a c
t‘i“a‘hy‘d‘r of I ex sol ution at sui table
tenpe\*at/ur such as 50 foll owed by treat msRe’ wi t h
an aquét!'i)fs aci d, sucHXé!é’)hydrochI oric e, and

wherQHrFi6 hE 37 1 98te 0t s%ngle(p%téetﬂ% §rdbp Qt']‘éi'PaQS@ange)

l'ica cartridge. npounds of fornmul a
V\herein p and q both represent 1, nre esents 0,
Step fik{ypiselneamprisesireacige s GIMMPUNY of osmula XX witoMBRBA (%
chloréEPb&so/ scid)@ tidhlororfetheps.esents 2 and both Rl groups
represent fl uori ne may be prepared in accordance with

he follow n 007/ 028654
Step {iQ PRSP ST B A doptahon- a5 12, 4y AP, anep Brggresenis oo
said deprotectian r@a¢tionpmay tyRicely epmprise, IRasting the xwpo(n)g@ﬂ pymula (XX1)

with tfifaeYbaceltit lakn WitBlorbmeth8né epr esent s a sui tabl e
prot ecting group such as t-butoxycarbonyl. Step (1)

ypically conprises reaction with a suit e such
Step éi@ tyRiedly remprises (SACHR ﬂypepﬁyn%PP fym%iﬁioa%ﬁ \ii'”tﬁ 0c-2-
amingadetaiddhyds it therfresanch chsoditif triacedoxybprohptiide iprgpsiitablerselvent

such a8a-@ghlordRthanko! | owed by a suitable fluorinating
agent such as N fluorobenzenesul f oni m de. Step (i)

typically conprises a deprotection reaction,
Step éX)dMEiP@"Y GRRETISES adepralediop degctip, f@ﬁ?b@@?'@a\if’ﬂ%?i regegsgnts Boc,
said dEppotettant reactianeaay typitatipgorhyrisecebtijingtbapompeundaicformgla (XXIII)

with tﬁfltﬁ&%’&lﬁe@c@fin dfcﬂfd?&h@th@Wllbw% [ p@nf@a’ﬁbh‘ o aoécx éStrong
Catio cét B m% ﬂlc gﬂ fluoroacetic acid, fol
BTN s %@X (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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Step (iii) typically conprises reacting a conpound of
formula (XXVI1) with borane 15 tetrahydrofuran conpl ex
wa@eeloan2ssm at a suitable tenperature, such as SBC/EP2006/008845
followed by treatnment with an aqueous acid, such as
hydrochl oric acid, and purification on a SCX (Strong

Cationi c Exchange) silica cartridge. Conpounds of
formul a (III) whgrein p and gq both represent 1, :?F

4}g’(:)ese,§ts(2 X r:: resergté,(,,)zo a ? rggirst@t(mm

Kegents hal oC, (e yal kyI (e g. ql oet hyl ) may

p&gp in accor(‘hﬁge" with the foh*@vm ng schene: l\‘\/N

St ep E’%’NStep(u) (v 310- N.P9 MORO)N HO F F (e
(. ( XX esent

wherdG Y sesrbsesiop tidiig péqi%ﬂwggu%m R iRosastefdy (i)
typically conprises reaction with a fluorinating agent

Step ﬁy@bucalw dMNriseb (ehctibhwitara suiablkel Hage stien &s lidiundle) in a
blS(dIﬁté hﬁs@@g ‘r"‘dlﬁqm%%ha&é SSiveht chﬂ%tWSt QEL(lfbb?éerhﬂJ@rﬁure

m t enperat ur e.

such g o1 [aJoset BY Puiable iR BAOER: B Wn,  f or

fluorobrareyiesylfatimideP9 r epresents 30 benzyl said
deprotection reaction may typically conprise reacting

Step gll) é%né%ﬂg @gqnsgjllsefssag %ﬁtec{&ﬂe‘@ctl& g%c%}éq'rg?eg %«ﬁehg"’tr rTﬁ?resents t-
butoxy SAERGAY| SAAPRSAISEIBN T636HST MERIGHIY ﬁoepegscqeet%ﬁ gompound of
formuGaPOON) witicachiatuge df dichlomametizarter ardigeflucrégcefidacid, followed by

punfu&gwog?é@éﬁ (8@6&88@&@6 QQ&%@e) Wl@& of formul a

wherein p represents O, q represents 1, m
represents 0, n Eresent 1 R2 represents =
Step figpyrieallyicomprises re@g Pg acempared §f faraulz RV H w'éfp%@@ﬁt

tetrahydfc(filnian -complex dotution ap arseidable teroperailes) cachvas 50tCidollowed by

treatrh@Ht i :ﬂ\gaqifeﬁﬁgﬁud chthN\)@ggcﬂﬁ?rH% aE%P alzd Ehﬁf%b)?%(rli )ON astx

(S”°’(%<§%53F§E§C'H“9? S'ﬁ?a Caﬂ(tfi 6 Ol / (R)5 Step (iii) N/
O(RE)s ON R3RAR 3RAR S5 (I)i (XXXII)
Compiuats onformulaRRBl) wRéreifp, andy lbatH reprasent as mdrepiesedtsal) Xrepresents

a nitr83%h R, YeGEE68h FeteStitl 8R4 S-, h68MEeBShts 1 and R? represents haloCi.

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
(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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group such as Boc. Step (i) typically conprises
reaction wwth 1, 1-di net hyl ethyl 2-(am nonethyl)-1 10
W@ oLdesd necar boxyl ate in a suitabl e sol vent BCYAP286/008845
DMSO in the presence of a suitable base such as
pot assi um carbonate at a suitable tenperature such as
180C under mcrowave irradiation. Step (ii) typically
Compmommgs of fesmalad B pyhereio toi represenistd, grigpresente { ampepresantsd, n

repreS3M 1 RBF&5E8ErEs BOCX rdPresantd adfpddenefbmQihdneasd Z @dtH®present -

t yRI I [ [ formula (-)
C(Hz)\7\'1i rﬁﬁfgé p%lﬁp)%?e[ﬁ,)lé ao?orglg(’ﬁ:'% g?@ﬁ%tfﬁgﬁﬁgg%ﬁqﬁ?'fl uor oacetic
acid, followed by purification on a SCX (Strong
Cationi c Exchange) silica cartrifdge|Step (iii)
ticaIIy conprises reacting a nd of fornula

(AR ) wpt h terphosgaBne in the 20 pregsence of a

bl e||base h as’ steb@f hyl am Re an._a s
as roem—eenperature.

itable 6
: nds Qof R
farmula (L \wherein p gnd]q both represeq m
r épr esentis oR'n repres% 1, R2 represenys d&th\l S

CO2H or CQRFt, X represart s,p nitrogen atgm and Kkan®k® XX
Z both 25 represent -C(H2)-(2)&19(y be prepare Séen(ii) (XXXi)
accordance with the followi ng schene: -20 P
2007/ 028654 PCT/ EP2006/ 008845 N ~ %0 (R6)$ Step (i)
NO(RE) ~NRONsNs RRR_ RNRIRAR (Il) RO
(XXXI'T1) (IP wherein L', R3, R4 R5f R6 and s are as

red above and R represents Ng42\ OH or CEt. Step

typi cally conprisesyeaction wth

] PYr42nes@p Giar ke acid, 5 o
itable i mtte presencg of (R
1 et hyl am ne at ax suit a

AN (11

t enper at ure suths &50C. Conpounds of fornul
wherein p and q both represent 1, X repre&énts| RY R
nitrogen, Y reprdfents -(C(H2)-)2, Z represents an  (xxxi)
herdf Y9G Rt G RFLAGRIRS 88kSrifkd dbdveRME SN feprdseitith Ratabldieavi
W errelgz%es ts ClR% al ky subs"t%itut gd by a t]e;)aroxyl groaup, eaving
rOUR S &St ERF- as t he TBDMVS derivative, may be prepared
according to the follow ng schene: O Step (i) O Step
Step (i) typic&ly EINGpridkls Peddtibh with-1y1-MintdtByIEBN N antihbmBEM) - O
pyrrol chboxyIate in a suitable solvent such as DMSO in the presence of a suitable
base such as potassium carbonate at a suitable temperature such as 180°C under

microwave irradiation.

Step (ii) typically comprises a deprotection reaction, for example, when P'° represents Boc
said deprotection reaction may typically comprise reacting a compound of formula (-) with a
mixture of dichloromethane and trifluoroacetic acid, followed by purification on a SCX
(Strong Cationic Exchange) silica cartridge

Step (iii) typically comprises reacting a compound of formula (XXXI) with triphosgene in the
presence of a suitable base such as triethylamine at a suitable temperature such as room
temperature.

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

1, R? represents -CONH,, CO,H or CO,Et, X represents a nitrogen atom and Y and Z both
represent -C(H,)- may be prepared in accordance with the following scheme:
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OHOH HC OH (XV) () (XXXIV) (XXXV'1 ) Step (iii)

OO Step (iv) NN LNLN OrBDVS OH (Il11)k -21 WO
WQRB702X8654 PCT/ EP2006/ 008845 Step (i) typi cedT/EP2006/008845

conprises reaction of the carboxylic acid (XV) wth

the amne of formula (XXXV) in a suitable solvent,

such as dichloronethane, in the presence of a suitable

coupl i ng reagent such as O ben iazol-1-yl-N, N, N,

N tetranet hyl uronium tetrafluqrobyrate (TBTU) and a

sui tabl e base, such as diisopro ethyl am ne at a
. syitable 5 tenperature, such as [room tenperature.
it romyof (XXXl

¢ reagent—such as tjifl
jcati on om a

C cartridge and R*;:,ubs|ecmen g
cyclisation at a suitab[e tenperature, such as 50C. 0
Step (iii) Ypically OPr®#8 reduction of (XXXVI)
using a suitable reducing agent such as BH3-THF at a
sui tabl e tenperature such as reflux. Step (iv)

VP Gl by L i I '
o815, Y, SORB 53S9 o bl e sy opt or o
sui tabl e sol vent , such as dichloronethane, in the
Step (ir tgpieallyecaniprises neactibh evithas&hydophrrals[1,2-ajpytanirieadrcaboaylic acid,

5 amid@oﬁé&téﬂglaeslﬁtsgeqﬁ HelirBsertd O adtithi9e Bate S & tr'iﬁfhylamine ata
nas o or

. ou (1'1'1) wherein p and g bot
Su'tabﬁ:‘gg%é%eéﬁtturﬁ?ucﬂ arsgt)groggent S nitrogen, Y represents
-(C(H2)-)2, Z represents an oxygen atom mrepresents
Compdunds peforrasiarfiliy wheesinl p ledd q2fibth egpresanntl sSX @présent& pitrogay, Y

repreSEntPLERALRH, 7 FeRBsntb P8R} nREMEMn rbfrebBRE 0dRIEFEESMs 1 and R?
10 rorol B 1 S MR A 0L A RLAE S
may kg prepargd &cepnding tadhe Wllpwing scBemesent 1, X represents

nitrogen, Y represents -(C(H2)-)2, Z represents
-N(Rz)-, mrepresents 0, n represents 1 and R2 25 _O

orepresents Cl-6 al kyl Bstituted by a hydr | grfoup,
[ pY ot ect ed as SteR(ITRDVE| der i vative, ésmay bée{ggﬁépar [ 0O

al_angpgous nagner to Q | ove when Z N
NT epy@esents ap ygen at ¢m artjng P t he N
éﬁ)r espondi rfg™carburyl i cBaci @ whekein Z represent © ;
and H®1 ¥epresents a suitabl eoblr otecting group :

such as Boc. Cofffounds of fornula (111) wherein RZ i s “oH
(xBL_6 al kyl, CL_Goapkoxy, -CdRXHV)-S02R7 may be

eri ved from compounds of 30 fornula (111) when Rz i §KXXVI)

hydrogen at any suitable point in the synthetic

sequence, for Step (iii)

[O Step (iv) [O
N N
L+ LA

< ~
SOTBDMS OH

(N
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exanpl e after step (iv), via deprotonation enploying a
sui tabl e base such as triethylamne followed by
w0 e@chessm of the resultant anion with Rz-L2, WhEeT/EPIW0O&/®S845
is a suitable | eaving group such as hal ogen, under
standard conditions, described in many standard
organic chemstry texts, such as 'March's Advanced
Step @ tyaitatly Cveprises rgactife af theotashoxytic hcid (X Viswilinthe3Bnine of formula

(XXX@‘) it EltaBle QMveMt iR lasBichirbinBtrang, idand YreBredof 4 sditable

couplllergr r&ag%rz:t% %19 g«% %arlafzop? ?f RQ\I Ly ﬁdtfe rQ%ﬁ{yﬂlrQMum
tetraflyigroporatp ( EBEH} and a suitahip E%%fsgcm?% P'&?&BFPPY‘FthW%B'P§§é ﬁggitab'e

tempera@irel2yuch2s rdomdemesmatiare. - N(Rz) -, mrepresents 0, n
represents 1 and R2 40 represents Cl-6 al kyl, may be

step QGRS camBSeCHRLSERD FARRRIaRe ey '%ﬁfe‘*eeE%ﬁ* et g
trifluarercetio aeidsiptovedpy purifireign pe a (Str @!%'QExchange) silica

cartridlg® aes subiseqlem i clivatoiaia seitibiseniperatusel stietbhe50°C.
protecting group such as Boc, -22 WO 2007/028654

EP 06/ 008845 dt ropriate. am ne in
Step T AR o o AR P 510 A B as
BHs-THF i) a whidabde tenmeratyreciuchldeyefluCl al koxy, - COR7 or
-S02R7 may be derived from conpounds of fornmula (I11)

Step i\@)etpw@%w ccbnEB/ AEoaeRidh oﬁ‘gb{) Wﬁhtté’rl?bﬁtgﬂ% ; Oqé%n thiBride (TBDMSCI)

uence
in a SR A1 BPYOBSUCE 5 IO PP BRRS| B W SP I GRIG Ulgbie base, such as

triethylemite atra sifitablede@perturet suoh asmoom tainphratarel 2, wher ei n
L2 is a suitable | eaving group such as hal ogen, under

Com%?u%gg%? gorﬁx%%d(lsli 'v&H?e?‘em?)ee%%rctgﬁtﬂ ré&,eﬁ%ﬂ% %trég%gérqts mt(r]ogen Y
repre@@gﬁ@(k@@,ﬁ.@p@semaa10,’:%9%1 atRme ALSPESSENtS Y N represents 1 and R?
repreSents 3,14 2yl ingy b pheparedBin Bnandiogausdnarever fo thiat déscribed above,
star’uﬁ@frBI'nQHe @erogﬁatem% in hIBELENAEBSASALAE BOOX\BYabove.

re erence npounds of formula (III) mhereln p and
bot h represent X represents nitrog

Comp@@d@@éfqrg\ula((@()%erglg p @drcbb@tgggwpgentg( 52')apre5ﬁnts nitrogen, Y
represeiits e$e(H, 5 ),1 Z agptefhts ep(REs emtrepi€serts @l kyépreserits tl iandtRéd
reprelR¥ntd A1y %fk%é’dbstu@éboby BROABYI %‘?o@bs F&@ctg@%e TBDMS derivative,
ey VEbisi oo G Al etfolin 3 rrrege
oxygen e, stastimnison the sereesprndipgeatbomdi \Gherenasepresents N-pP"
and BV }efr&sdntd a klitdble@iogcting g&t@psl.(chIas)BocOCo&p&lﬁiﬁof]fd@nula (1
wher@n s 8, SLRD, &1 ERkékyY LeBIRNoN-50,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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O NN OfBDMS OH OH 15 (I11)m (XXXX ) Step (i)
typically conprises reaction of the carboxylic acid
W@ 200x02d654 Wi t h t he amine of fornmula (XXXV) i nPEI/EP2006/008845
sui tabl e sol vent, such as dichl oronethane, in the
presence of a suitable coupling reagent such as
O benzotriazol -1-yl -N, N, N, N t et ranet hyl uroni um 20
and thetpprobtiate dpune tneplé GeBdihateaf dormuial PPN )eablosie cCompeundsof formula

(1) whiekei® R R3] LA1RM |©JEéiﬁ‘ox2t -CORUbt DR ni detviet Erons e6ipounds

of fo %%iﬁr m { e g%&é(o%g{i a gi(‘i)?/\gj %?% péo%ﬁr? ﬁw salnthetic Sequence via

deprqi@rpat@nmm@ﬁngaa spiiebie// m Sy %&gt”athxlaﬂt'%mowe%é Fraction of the
5  resulautanias with IRZU? neheraindt?iis a saitable fealving\geougbsuch as halogen, under
stand3 bério?tﬁ)tn'soéieééﬂb@d §%aﬁﬁ§t59&‘£’d%érﬁ@éﬁén§§@@i&e}such as 'March’s

ovaiid Gl e AN ER, 0SB VMR S PR 1 e smit
and Jerm¥Mareh.i fifthregitionWiley ciR). imeasperiedaiarein byfrefessngex)

enpl oying a suitable oxidising agent such as

10 Comé%{‘i‘ulals%? Ul Pﬁﬁ g%@)gf E&hggﬁ&ent'qu’e?i‘é@%ﬁt@|nﬁrogen Y
t

ane
reprepghip el GG Z§%R!ﬁ5 Fiesstn 1.3nd B efilpSonts pro alky
substitypddma Iyydn:@rvpgrcwespnomm as:imedi‘BQM@(ﬂxylvajyen@la e prepared
accofitigl tBth&folering stBemgent such as BH3-THF at a suitable
tenperature such as reflux. Step (v) typically
conprises reaction of (I11)"" wth

Stert but yl di met hyl silyl shl ori de ( TBDMSCI in a S
i tabl e sol \8e (i) suc as di chl or oEhet hablep (in t hie o
[ priesence of—a—S‘UTt‘aUI e bas su;qh 5 as triet ﬁyl a
N 't abl e erat ur r o&Me enper at ur e)\/
| Conppunds o'f‘zN vad (11By rei p and g both N
BeepiQsent Lac represents , hrepregents 1, R2 :
represents =0, Hepresents a nitrogen atom Y -\OH

reg{resents (_C(H%_ 2 and Z (XXxveBents NH may be
ared in accé¥hce with the followi ng scheme: 20 (XXXIX)

NHP12 \ CHO Boc, 0 H O Boc, ONONStep(ii) N ~ NH

OVe OV N Step (i) \-N H\'-~ NHP12 (111)" = (XXXX)
( XXXX1 1) l Step (iii)
o, 0 0\\8,,0 o, 0
[S Step (v) [ Step (iv) [
- 0
N N N
< <
SOTBDMS OH OH
15 (1nym (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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wherein P12 represents a suitable protecting group
such as Boc. Step (i) typically conprises reacting a
w@oroposedd of fornmula (XXXXI) with N-boc-2 25 PCT/EP2006/008845
am noacet al dehyde in the presence of sodium
triacet oxyborohydride in a suitable solvent such as
1, 2-dichl oroethane. Step (ii) typically conprises a
Step (I typidatly tomprisesadeprotactidrool (XXXNPI) eisingtacsuitable reagent such as
trifludr&defié S&H StolfWed by plisficaasn A aga0 (Stl‘cﬁ@c(tétﬁimd@kthange) silica

cartn%gé)@&? ? B’S\g,,ﬁy%ﬁ &glgﬁ{lgr?ﬁm&%uhgﬁe %gﬂ&?f?&i% {h é&ﬁmfél\ﬁav%o

uor oacetrc aci or onet hane
irradigtign. ovved by purification on a SCX (Strong Cationic
Exchange) silica cartridge, followed by cyclization.

'W&Hélf}scoﬁfpnfs% Bxhatidn df'()(x)e@f)r:ghrno Q@uﬁ’atﬁ’é’?ﬁdlsmg agent such
as 3 ?{ﬁ&oBaré)ﬁy%qrgmc ::\{clcfr:i %Fg’?éﬂtl i“ EE)S V] ng?] hZ’Ps § a'ﬁgrtoﬁwe%'\ane at

a suitablgrtemppiad rRisuehyAsHeOPIiePALERre35 from conpounds of
formula (I11)" via reduct| on with a suitable reducing

Step 9% ;5|C§IH/ LSQQFéH]u%f dr 8% ta%int%@l@ﬂ@&@éu‘rr_ﬂ §gent such as

sulta ven such as TH
BHs- Qb?)%‘“ @E‘Rﬁ(ﬁ*}df 631568 5 Conpounds of fornula

(I'1'1) wherein p and q both represent 1, mrepresents
Step {v) typicaRipcemPAEEs relctidn of (RYT afR Irérﬁbdityldrrﬂemylsnly)(chlonde (TBDMSCI)

ina s[:ﬁé’rflg§glo%r$t Q&g‘\ QQﬁfbr ang rnetgé SrdethSe og E@llab‘f’é‘g%s% such

g |n accor ance
as rigthdaming i HYfaBEeHeme" rafirey pUCBSGROM pEBeEYecazmve st ep
(i) ~O -CO2Me o NC> C N~ci N/NH HHI ci ~/

Compdunes okl (11) Whidin land(qBotXrdfresdrn, (i repleseldd ONnMebresents
1, R? g%o]r%ge%ts Sb R I’&H)I’LS%%Q ;:E%éavelnl a}qgfw #ﬁgﬁ‘rﬁ% 2 og'CZIq e)z and Z

repreg@nthl-b@ay ﬁetpﬁ%o%?%@e@ﬁ?@“@m%“@[]|“Eea?ﬂ"%w'15‘8§éhe Ech as
triethylamne. 10 Step (ii) typically conprises
treating ( z\e\vvlth &L hanol i@ ammoni a at room y

Boc, en\}f‘peﬁature tep Qi) ty ro?/llﬁy conpr iStep (lipduct
f gAket op! peraZ’ I ne of@;‘\‘ mul @ ( W
<§_uth abIO ereduc$ gent as Li AI H4i in a SUIt

soHvent, such as THF at room tenperature

Con'pounds of formula (I11) vvherelNHPp and g both (i
exxagent 1, mand n both represent 0, X
(XXXXIny

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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represents a nitrogen atom Y represents -C(H2), Z
represents -C(H2) and A represents CH2OH nay be
WQer@parss®# i n accordance with the foll ow ng scheGEEPR06/008845

-25 WD 2007/ 028654 PCT/ EP2006/ 008845 A DO CEt O O

step (i) Okt step (ii) Ot OOCNOEt CNOEt + Hp

O OBr Br (XXXXVI) Br (XXXXVIl) step (iii) OHOH O
Com;ﬁﬂnds of fopm(ia)(11§ vderdin v)and q Both kepdedent M, m(reptespnts 1, n represents
0, R'(: R h{afSRXWK rdprédents ¥ Ritforleh YatdhR, W0 pipRskents -Gi(RILyBHdZ
repregents - zbmﬁ é)e\ﬂ ?é]aergé‘ %‘rcgﬁ/ e{n%g%t'hqge Pdllg\yv[}‘vﬁlscheme

ronopropaneé resence

of sodium ethoxide, in a suitable solvent such as

5 et hanol, at a suitable elevated tenperature, such as

reflux (step (i)). 5 Typic@H Yy step (ii) may be
formed via reaction ofy (XXXXVI) wi th br onbaceGH

promde in § resenge a_Ssuj tabé,t@pma)se such as
%éiﬁi@ca e at |0C. y%pchy—st—ep—(lll) O
nvo véstreatJLrirjt of ( 1) with benzyla in

t{sui tabl e soly ¢ 10 sucly_as acetonitrile, at Noom NH

e}ﬁgr ature. Typi cally iv) involves reduct of

(XXXXVI'1'1) using a suitable rgduci ng agent suclkp’as

L| AlH4, in a suitable solvent such as THE at el evat edXXXXV)
nﬁerature such as refW\]/g Typically step (v)

XX¥¥8lves deprot ection urq ndard conditi ons, I?

as treating with ammonium formate and pal | adi um o step (iif)

carbon, in a suitable solvent such as nethanol, at'an

el evated tenperature, such as refl ux. Corrpounds of

formula (I1l) wherein p and q both represent 1, m
represents O, n represents 20 1, R2 represents CH?(S'—|

X represents a nitrogen atom Y represents -(( \ Z
represents -C(H2) may be prepared in accordande w

the foll ow ng schenme: -26 WO 2007/ 028654 N

PCT/ EP2006/ 008845 NHP13 N

(HI)e
Step (i) typically comprises reacting a compound of formula (XXXXIIl) with chloroacety!
chloride in the presence of a suitable base, such as triethylamine.

10  Step (ii) typically comprises treating (XXXXIV) with methanolic ammonia at room
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
15  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:

20
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NHP13 step (i) N O HDO CEt O O () (XXXXXI) step
(ii) step (iii) NDONH NHOO (IIl )Q (XXXXXI | )
WabwreraesPL13 represents a suitable protecting BECDEPR2006/008845
such as benzyl oxycarbonyl. Typically step (i) may be
performed by reaction of a conpound of fornula (XXXXX)
with 5 diethyl bronomal onate in the presence of a base,
AsS potassium carbonate, in a suitable solvent,
EtO_Su asogeetonitrile at rgomtenperature. Typically
i) may (Qerforne Vi a de&ggi ction_qaf
agnd (XXX%%I),un er \ 4t afhr d i tiofis, choﬁé
under an at nosphere rogeéh in the pre
pal | adi um on car bon, d by cyclization
el evated tenperature, suchDas 50C. Typic %#?Qp
(iii) may be performed via reduction of t est
B0 BLY Dfg (XXXXXI 1) e pg a suitable redudrng (XXXXVII)
agent, such as LiBH4 inYa solvent such as THF,
foll owed by reduction of the am de carbonyl nDiety
enpl oying a suitable reagent, such as BH3- THF, te&%m
el evated tenperature, such as reflux. Conpounds ot
formula (111) wherein p and q both represent 1,
represents nitrogen, Y represents -(C(H2)-)2, Z
represents an oxygen atom represents 0, n
s 1 and R2 reprgsents hal oCl-6 alk§1 Ebe
red fromd®®RPounds \4f formul asfepl(Vk v 0
on of*26—the lsecondary NH,<fer—exa
b yl group, followed 'Ry conNversion of the N

hydW’Nkyl noiety to a oC7\6 al kyl noi ety
treatment with a hal ogenati ng agent\ such AST
[ (di et hyl am no) sul phur trifluo foIIovve by

depryqt gcti on under standard cokgtions. -27 WO
2007/ 028654 PCT/ EP2006/ 008845 Conpounds of for nmul a
(111) wherein p represenpexixixy represents 1, '“)

TypickfPE AR B mueERGOR ey oo Brerefl 7 Egg%f

aminGrBRPESEHD T EOITORYABE e PRSEECE Al ST AUEen i, Sutable

solvettwuchais| ethinely as alsgitable €levatedvempeturei SOvb astrefiux (step (N)-
NINNHOONO (XXX 11) N H P14 (I11y

Typically step (ii) may be performed via reaction of (XXXXVI) with bromoacetyl bromide in
the presence of a suitable base, such as potassium carbonate at 0°C.

Typically step (iii) involves treatment of (XXXXVII) with benzylamine in a suitable solvent,
such as acetonitrile, at room temperature.

Typically step (iv) involves reduction of (XXXXVIII) using a suitable reducing agent such as
LiAlH,, in a suitable solvent such as THF at elevated temperature, such as reflux.

Typically step (v) involves deprotection under standard conditions, such as treating with
ammonium formate and palladium on carbon, in a suitable solvent such as methanol, at an
elevated temperature, such as reflux.

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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5 (XXXXXI'V) wherein P14 represents a suitable

protecting group such as Boc. Typically step (i) may
wheooperdoss ned via reaction of (XXXXXI 1) w th PCTI/EP2006/008845

1, 1-dinmethyl ethyl (2- oxoethyl)carba mate in the

presence of sodiumtriacetoxyborohyd ride in a

sui tabl e solvent 10 such as 1, 2-dichl oroethane. Step

(ii) typically conprises a deprotectiof rgacti PfJor

exanpl e, en P re q3ese ts Boc, said{deppsteetion

reaction may ty IIy inﬂ'rﬂ}lse reactin aconpound of

formul a IV) with tritluor

di chl or orget hane, and then puri fyloiﬁ‘g? 9 on a

15 SCX (Strong Cationic Exchange) sillica clartridge.

The deprotected internediate may therO be Qyclized via

heating @XX¥XXlitabl e tenperature, such as 40C

Conpounds of formula (1V), (VI1), (1IXXXXXK), (XV),

(XX), (XXV), (XXVIT1), (XXX), (XXXI1I ( XXXV)
(XXXVI 1), (OKKT), (XXXXI LT, (( XXXXX) anfi:(xxxxxnl)

ticijacid

are either known or may be 20 prepared 'Qte%c(;ﬁ rdance
wi th known procedures. Conpounds of for ? and

their pharmaceutically acceptable salts 'have affinity
for and are antagonists of the NK1 and NK3 receptor

and t hus be of use in the treatnent of \psychotic
di sorders, 25 Wthin the context of the {resent

i nventi on, erns desdePHiiihg t he i ndi cAYi ony used
herein ar eNcI as [

ified Mrthe Di agnl_g

St at ilgoi_cal \Mvan of Mental Disord > M_‘ on,
publ i shed by e Anerican Psychiatric socilation
(DSM1V) and/or the International d asQifiddtion of
D seases, 10th Edition (ICD 10). The various subtypes
of the disgiers 30 nmentioned herein ar@OoeXeyP! at ed

art of the present invention. Nunbers in brackets

wher%mPereprﬁéemsSq wdtallesatesting,goyR skieh as berzyigyycarbonyl.

classification code in DSMIV. Wthin the context of

Typlc'élnﬁstgf) %55 Ry dezfl?g%%% b Hb%tlbre b C%EPW bfFothAS g)@@(XX) with

diethyRpmiSEloale i iR ErAENRS O AEoC SUSTOAS PRRPRHE G4 ple. n @
suitalfle gelvent) suqhj asoregianitsieat TOY® tepgalulg.  Cat at oni ¢ Type

(295.20), Undifferentiated Type (295 90) and Resi dual

Typicall &e&%ﬁ?n%pae perﬁfrmeag‘?g‘di@&btfeef c%ﬁ{p%%ﬁd %M@Lnder

Di sor udi. n

standioqclionss s SRR AT BB YAToRIR A Meesana of

palladmrgmnor@rbqruwlowpd ibi Syditiakien aten glevalpd {grereratue. shaiag 50°C.
Type, G andi ose Type, Jeal ous Type, Persecutory Type,

Typm%@nﬁhbg'm) rﬁﬁ’ég ng/’éfr rerBIStQS %ge'r ﬁﬂ)le-lf B? X)S@r
empl(t a g)nta HS‘(‘Q ts 8\’ afrpya so! lowed by
reduction of theamide narlbadylMQOIeWeermmtlwe§uthtl¢1relaebuts rsmfsa%nﬁbla-THF at

elevalddt tBrrigatdtutel siadhi neflusubst ance- 1 nduced Psychoti c
Di sorder including the subtypes Wt h Del usi ons

(293. 811) and Wth Hall uci nati ons 293.82); and
Com%&ﬁéﬁéf cEmefad B yéderai P andifehath é%pr%?f‘é”é f?‘é%PrFE@ﬁs girogen, Y
repre€antp o(C(Hs)-pf Z fepresdnds an pxyged gidrar maepresentalol g represents 1 and R?
repre%ﬂ?ﬁb@@' Eaﬁ@l'rﬁ B&Brepd Pé(ﬁﬁ'&ﬁ chm@b@ﬁHs Srarmudd am bR mbtection of

the s%g%dé@sl\lt“—éefo é%%rélg Q&a?f fsg% r‘fg @)%eg b%gd'oﬂ%éion]o the
hydro&gﬂjh@g@q@é teginalodes aﬂyyhmele via gegtment w%h a halogenatlng agent such

as DAST [(diethylamino)sulphur trifluoride], followed by deprotection under standard
conditions.
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M xed Epi sode and Hypomani ¢ Epi sode; Depressive

Di sorders including Major Depressive D sorder,
woyavkysssc Di sorder (300.4), Depressive Di sor deCT/EP1006/008845

O herwi se Specified (311); Bipolar D sorders

including Bipolar | D sorder, Bipolar Il D sorder

(Recurrent Major Depressive Episodes with Hypomanic

Epi sodes) (296.89), Cyclothym c Disorder (301.13) 20

Com@d’!ﬂmd@'opfﬂrﬁﬁlthﬁQ\m@?éln HQE (SeBRtE Wi, § @erBSsHts H OFh régR6eME)0;, n

o5 O P 55 IR B R e
repregeiys y%@‘éz) noRY be wfﬁ’laéeé’s'f‘\?é"@@amﬁ' with theyfplipvipg seheme:

Depressi ve-1i ke Epi sode,—\Wth Manic Features and W
M Xed Fesfidres), Subst -\ nduaddeMod ela’:@grder
pressi ve tures,

i ing tﬁée%%types
th xed Features) and od

th ni c Features and
sorder 25 Not Otherwise Spe® fied (296.90): Anxi o
tack; Panic D sorder

di sorders including Panic
OOCKXRIING Panic Di sorder w E| Agor aphobi a (300. 01?
%obl a (300.21); any

and Pani'c Di sorder with Agor

Agor aphobi a;  Agor aphobi Hi story of Panic
Di sorder (300.22), Speci??%é&ak{'a (300.29, fornerly

wher&f PS5t represeRtsods@idablenprotetting gtdue ssiabby Bes. Ani mal  Type,
Nat ural Environnent Type, Blood- Injection-Injury

Typlc(a&“a‘t]ea% h}%fbg?@p#@é@?@grggcta h éé%% ?II’) w%RCIi ‘P ldimFt)eqRﬁtiatﬁyl (2-
oxoeigReasbamatedn mwrgswemfﬁd@mtrlegﬁgxx@prohvégm ineAufiitable solvent

such Sk nessichlofgatitteie. (309.81), Acute Stress Disorder
(308.3), Ceneralized Anxiety Disorder (300.02),

step (D §piesl cOBRBLSHUEIPIRHIRBE RN 0yP GEWS. SEPAL, Tepresants Boc.
said Gmpateatioroieagtinn may tybicady d@mpr(m@agtmg a pepeundofiformula

(XXXDRIXPDY VAeH GiflubroBceNedcRE ivi didhBsi8meéthanaghd™thsh lifylRigepeé geyduct on a
SCX %ﬁong ddg?tgow:icf]%cﬁgﬁgé fégﬁ:gsc{agﬂg%g qUash o%ﬁhﬁ%égér: Eft%rﬁla?‘a@g may then
be cygligssh v beatingag @ryinkle lerapgefUa cRIcAs A and Subst ance

Abuse; Subst ance- |l nduced Di sorders 40 such as

Com&&{h@&%ﬂf‘o@mh&t avh, g, ax), (Rubstan pe)\Hoddr QWIII) (XXX), (XXX,

(o0 RS LUK AR S B EMNEBer o oy e

preparas 52Gordanss Wit knowR pRRGesHERS. | nduced Psychot i c
D sorder, Substance-|nduced Mood D sorder, Substance-

Comp&%dg\@f f’%ﬂ%lao(%%‘kné’ Ehh&rdeR6 P &éceptdpié 5&&413%@@1’"@%9 for and

oo s e 7 5 S0 N e S AP Lo poament o

pSnyPélﬂﬁl%lfqifﬁg Per ception Disorder (Flashbacks); Al cohol -
Rel ated Di sorders such as Al cohol Dependence (303.90),

Wlthlﬁ‘I E}Sﬂt ;f{é?é:ht%ntl&k 10E Rrms d_ESHikfiheGRdications used herein
bl

are QaReEie b B PENSHE G APhaieal MU, HMERET Liksrepr, in Ediion

publigtieglo hy| mBn&U@édafPé?ﬁyp@@i”ﬁgAmipna DW'&\'S]W @ndfor dthe elinternational
Clasdiefatibs tof %eaégﬂeﬂlth Edi¥onoidpr1,0) A Tthehvariols dubgges of the disorders

ment Kf%& Qi él I’ate% &so%QIJt of YS @%l‘h@rﬁgp%@oﬁlgﬁ{ ers in brackets
after g@x‘ Eﬁ |°5"nr)élf‘%lt%8}?o‘ﬁ sﬂﬁ% %Qjcg &#%ﬁ@or der

and Al cohol Rel ated Disorder Not Otherw se Specified
Withif 28lcdhtext offRel b st ivehtion, Aeteehapsyehotid diegrdBe limdigdbs -
Di sorders such as Anphetam ne 10 Dependence (304.40),
Anphet am ne Abuse (305.70), Anphetam ne |ntoxication
(292.89), Anmphetam ne Wthdrawal (292.0), Anphetamn ne
I ntoxi cation Delirium Anpbgéqm’ ne Induced Psychotic
Di sorder, Anphetam ne-1nduc Mbod Di sorder,
Anphet am ne- | nduced
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Anxi ety Disorder, Anphetam ne-I|nduced Sexual
Dysfuncti on, Anphetam ne-Induced Sl eep Disorder and
wo\apnersn ne- Rel at ed Di sorder Not O herw se SpeRCI/EP2d6/008845

(292.9); Caffeine 15 Rel ated Di sorders such as

Caf fei ne I ntoxication (305.90), Caffeine-Induced

Anxi ety Disorder, Caffeine-lnduced Sleep D sorder and
SchizGphfeaianiaecl Rding thesls WhityrascRaraniid T@pé 62956300, Dispegenisedd ype (295.10),
CatatoRR2TyDe (f@s?g(zglmdﬁfér@ﬁt%@ed)ﬁpé debs.osy Ghd areSiandIabype (295.60);

. Dependencen. 3 ' e 2 : :
scrigGEAFEN Rpalter s aof5saRgbaeialE Tositey  9,70), nguaing the
subtypes iBipelaq TYF&@HQb@@P’F?ﬁT@cJMP‘P'SPEH@PPE' Bisegrderde97.1) including the
subtyPas rExbiosndnitd Tigme] Grandisisy DipeoKdalousiTypEaRaesecstor0 Type, Somatic

Tpe e Ao dCUp By B S GREAD) i) Sha
Peycils DRgFOct CHSK, e "AULAI, 30810 DUfBanE oDl oonditon
incluqing 2thg 9jubtyresc WVite Welusignavand (\)glg'g_I@ql[ucg@@gmqieSubstance-lnduced
PsychdticDiserael polubielgithé sobtyfiscaiitheddlndoree@9BsSy § bod With Hallucinations
(293'%))2 gf‘ﬁ gg chhgﬂ‘g?ﬁ%%{lr}g?{? FE’)? sor dseé%Cﬁ%ggg?%g) | nduced

Sexual Dysfunction, Cocaine-Induced Sl eep D sorder and
Comainds 10é faRaiulat @armbpimirgwcedicali acaptablesdlts Bjsbeglyatesithereof may

also B2 us)in thdatrddimienograne febaingdiiddre@rsder s such as
Hal | uci nogen Dependence (304.50), Hall uci nogen Abuse

(305.30), Hallucinogen 1ntoxication (292.89), . .
Dep"?ﬁl“?%@l‘ﬂdﬁ@?ﬂ pigaser] i'ﬁ@'“ﬁ’é‘%'@ﬁﬁ d%eqffé%‘fedgrp's)o‘je' Manic Episode,
Mixed Epastid aot $ypo@@nicdisodetBlebrassive dlisordensonglaeding dtajor Depressive
DisorH8!, iDysthyimid Blsbrter neaEs), Degreseie Rsiysraet Net OtreaiderSpecified (311);

Bipols R3OS Etp, P Db AR Blnoler 1 pisgter (Recurent Maior
DepregaiveyeineRREmvit: HiPEmaDICSaR sale A6 4 FYPoBysise Bisorday (301.13)
and RBigélar DisorderhidbiaOtheReisat Sukbcifiods@0880s Qineh Moodl Disatdeng including
Mood BRBRIER TR t03DEehBa Muital aBhdifbh 3203 8D includkaltRe subtypes

With bﬁtﬁgqééﬁ?tﬁe%gﬁéégﬁﬁﬁﬁ%@f{ lﬁlﬁqale%{(%hnelt gf)(iisggé,i\ﬁﬁh l;a?"aln'lcr Féftures and
With MiKed &eetureriuSubsteage-isiured Hiesst Bisorderninglusing theigeliypes With
Deprédsd@ Edataredewithl Mt dehturex] aoe tVithAlliked tRealiresy atet Mand Disorder

Not GtReKi S pddfledl(@6s Bhpor der Not Qrherw se Specified
(292.9); N cotine 35 Rel ated Di sorders such as

~Nicotine _De‘oendenCQ (305.1), N cotine Wthdrawal .
Anxiety diso@ers ingludiggc Bania étirek;afPanic Bispsderdncliiging diamia Risgeder without
Agoragteia i(8aD.0R92nd) Pakipi Disdrdée! aitiedAgdrapiictes S(380.2h); Agoraphobia;
pac RS RTABE o Bt By 0 25/ 43 38002, omer
SimpiESB5013), INER e T UTRES: RBTAhIFPE1 WA B BhTisg, Juge. Blood-
Injectiesylojunt iType DS#vatiponl Tgpe cind- OthenclyweMbSeacial Bbekler(Social Anxiety
Disor@¥i, 300281 dvissd siGe-Coahpuldied DitoFde® 13008), Fodttrdiinidtig 8te@s Disorder

2 . . A : : _
(3098 AR SRRLEDiPRde, P fﬁ%ﬁ%ﬁ?’*@%ﬂ?@@?‘s; (300.02), Anxiety
Disorfo g 19 i HESHARIo ek GUchiar (de3 89 Sybsignce-Induced Anxiety
Disorétere n8gparatbmeAnxiddpelisordes  (BOL16,0)AdjRitreenty isatders with Anxiety
(309.2DUsR) A3ty DBorddPNR OtRéAwieSpddifleaXBoabopn (292. 89),

-30 WD 2007/ 028654 PCT/ EP2006/ 008845 Phencycl i di ne

| ntoxi cation Delirium. Phencyclidine-lnduced Psychotic
Subsigngerrelated disprieEs, dNFluding.- P M58d DiscEdsrgepuch as Substance
DepeRtenuey Subdianee | Grhwingdarith XSubstanbe silvuser Smbdtance-Induced Disorders

such PRerR¥elandt NRtdRRladbe d Sbbstanéte rwiNedrafhin e \WskehcenR&iddde belirium,

292.9) tive- ok &z ' bics R ,
SubsAEEikioeTESREHG el SL6sondlina08RY Perkllifi R RE Disorcer,
Subs@@g@mg@ @yelg@tn;_ P@o,rdeg;eééxpﬁ gge-%ﬁ%qi iMood, Disorder, Substance-

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

Anxi ol ytic Intoxication (292789), Sedative, Hypnotic,
or Anxiolytic Wthdrawal (292.0), Sedative, Hypnotic,
or Anxiolytic Intoxication Delirium Sedative,
Hypnotic, or Anxiolytic
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Wt hdrawal Delirium Sedative-, Hypnotic-, or
Anxi ol ytic-Persisting Denentia, Sedative-, Hypnotic-,
W@Rr00ANE64 yti c- Persisting Ammestic Di sorder, PCT/EP2006/008845
Sedati ve-, Hypnotic-, or Anxiolytic 10 |Induced
Psychotic Di sorder, Sedative-, Hypnotic-, or
Anxi ol ytic-1nduced Mbod Di sorder, Sedative-,
Indudeld pAoxiety- Pisordetn gubstance-ndudad eSextak iRysfurttismr abstance-Induced

Sleepsg%ﬁ'déf%nd Hamiridden, P&rsisting) Fepdeption Disstaee (Fidshbaaks), Alcohol-

Relat%§ i g%’S%ﬁFﬂgg%‘gé'é?De 5%%'&% 503, 96)' Alcghal Abuse (305.00), Alcohol
Intoxieg b {308.00) oAloahal WHpSrewakG Sk HIcoBpkioxgHion Delrium, Alconol
WithdehWwelr Dietiturfsp édcdhiok thdu¢&d Pedsistiriep IDemerdinaiiechRélraiueed Persisting

Amnédtie %Igﬁﬁels %&brﬁf’ IrPd&|c¥§ %E%ﬁ%l%@%ﬂ depsolirite8 Moodl Disorder,

AIco@EﬁWug%c? /&w& I%c%%?h%y e|X$%|E§Y%H?§'°Qn é\?cohol -Induced
Sleep\ Dtsgmeroande Alspfwﬁeéﬁt%r @@osdqrncwqjd|Q@eml$¢raﬁye§fl%p(291 o),
Amphibtainder @rsu@hp}&é{arﬁyﬁsldke')l-méatedcmlasrders maugh lass oAmphetamine

| oyl
Depe Qv%g <%§;4B Aﬁﬁb ih%f &EEé'q(% S%é M%%e[t%@{n‘é |n§09<gc\é§%ri) (2?2 .89),
sevoarnat THRERAC TS0, hpeBsamis P RtiSE HeIhyas, Arphetamine
InducﬂdtPS&?m&mﬁJls@rdgpebgnphai_s@m(ngarzduppp Mggd Rispydes| Amphetamine-Induced
Anxiety BREOERIT SAGPRBtaRindPRidasedTBEARI Bysfunaton, MingdHetdhiBe-Induced Sleep

Dlsorg{arsgﬁgqfrﬁéﬁéqg%%QRe §68 |§gr$i'é|;§gt% 8@9&( Sg)%gl?leé' 92.9); Caffeine

Relateg hQIS\R[d;?éS s‘i#@& PFe a %G PRe °§a9‘9 r&a@@"ﬁ ‘A‘t“é&’ Anxiety
Disortler, Qffefrieaindivtat Sleem Risorder aedl&affamerﬁﬁsletem RisprdenNod Otherwise

Spectﬂed Apot bercavkibrl REMEAr O8brderd dudhs LanaBBis HygRndentd 8304.30),
Cann%ﬁnsa&bgge (g‘ﬁﬂﬁiﬂ @nn%@lﬁt‘or %ogxr @%P 8%2%@%:5 Iﬁio“?(?c%tlon Delirium,

Cannghistin@ynedrPsychels Biserdsr paariadissdesdafayety Q'ﬁ°’§’8& And Cannabis-
Relatdd deiasrder Nad Otharvase @peaifiedi (282.8% r GocameaiRelatadh Disopdera, such as

c:ocarn%Sbéséfdeheg suﬁdop@bcan@aAbus%ﬂ@hdstaw COLSREIRBXIcAIGh (292.89),

Cocagﬁb qulg #%S é%)aérpe ﬁggtéognpnﬂlure g%c%ag Ar% urcrﬁfi Psychotic
&

DisorderpCagd mem\ aeedrlioe l%us@ré’sra erainaainduped Anxigtys Pisgrdsre Cocaine-
Inducd@ BekualgDgsfanctiter, sCscaifte- axiubedr Sxep Disowes aafd0Codgine-Related
Dlsorbé‘rdN’cﬁ' @Q’\éf@%esgﬁ@flﬂ@é @@§@%ﬁlcﬁdllﬂang é?'ﬁReI%ﬂa@ D|sorders such as

H t [ n ur gi % ima vosa
a"“?‘ﬂ%&ﬁbh Sp? r@ﬁbt@gég g’ur ino E% allucinogen
Intoxiggtiss (Z@B@Q)tlylallt@msans‘?ar@sm atge %Dw@rdera lag ba s) (292.89),

Hallu€iabgdry Dintoxicd€ion  Beliridmt i rdalidcimogeéteinddoéd Ot Reyohiotie  Disorder,
Halluéﬂg?:érf InQGCédgoﬁllogg) Dg& éut 'I-E rIHHﬂJ oSOAr%@é Disorder and
Hallugpggﬁr}j%?l% lsg er eS{) Inhalant-Related

Disordgris| dwb@surmalatnédiamandenqa s(é%@@) (lﬂwamO)‘\basm (305.90), Inhalant
IntoxiE8tiora@o2 Bob)i IBR&IERY Intdxicatib Bewise, Ibpgiahtinddcdd2P8rsling Dementia,

Inhal%{l%&?&eﬂgP&?ﬁBh&%l &J S1malar§]tqndtf%§d M od Dlsorder lnhalaplt Induced

Anmeé)ugtsybcgg and:lahglantR t‘epg?@ordyer er I %‘Eﬂ 'égf(%%r é) ‘ihcotlne-
Relaten fisarders Bupk asidotne) Depﬁrldence (336)5[1e)f Ntcptme Withdrawal (292.0) and

NicotinEbf@25te8 tDiydrti¥r bSOtHRkise Bpediasd (22 d)y Obibd-RerRitdd/ Dlsorders such

o e
OplOlﬁprrgjéqwq)e 2%9 SQ e rtt%xiqgtlg& Dejigum,  Opioid-induced Psychotic
Disordér, eQpibmrlnBedddc iMoadHDierdert i Qritig-IDiwedd8exwddt Dysfunction, Opioid-

|nduc@5h§|bébSlﬁis&raeplafnuedpb%lﬂelabed DlsBRelk i NGt OthePvB8T S§dcified (292.9);
Phen ciglln r&/)? %%Xy]c?. [nﬁa% eﬁnge‘?étﬁdSU[gQ?rgE?s Ogﬂc%mtas Phencyclldlne

i ncl ud onset

Depe(mgglceg(]’_n‘p Qﬁd?r@géq 1ned1t§.§le -{596@0( ﬂ‘fngghdg‘\ﬁdntomcap ion (292.89),
Unspeci fied Onset (312.89), 3éqop05| tional Defiant
Di sor der
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5 (313.81) and Di sruptive Behaviour Di sorder Not
O herwi se Specified; and Tic Disorders such as
waowreedesd s Di sorder (307.23): Personality Di sBCTHEP206/008845
i ncluding the subtypes Paranoid Personality Disorder
(301.0), Schizoid Personality D sorder (301.20),
Schi zotypal Personality D sorder (301,22), 10
Phenéydlidimeci &itoReatoonalldigudi s Preacydi@be:|ijyceBor dsychatie  Disorder,

Phengﬁ‘ffhamﬁﬁhﬁﬁdéduI\%deqmsér%gﬂ mncﬂl&héilmc@dpﬁhﬁéﬁﬁ'[ledrder and

Phen |n§eF§eI$tﬁ\8(])[P a%l?q{ar Nger Strg%r{/vf %p% 0@35 9 3%%% Wtﬁd(:f-fypnotlc or
Anxmgésé?@@tﬁﬂ Pisosdsial syap @§s§ﬁaé@ve( édnpr@}'c Gbsé%? Dependence
(304.90)p8kdative, Reypsotial ior yAbkislgticl eAbus80 (305 4@)ndSedative, Hypnotic, or

AnxidR} (csﬂﬁ&héét%n | 2Tt Jabtive, hﬁWHo%@ %Pe&hﬂ‘.él v(nﬁ{bla\ﬁah (292.0),

Sedaﬁ\seg e T areuic rlesal} ity Sebdfie, tBRLBRE or Aoy
Withdsawalz Bplitiushi aSedBnyﬁyl sypaipticor ae Anxiglyfie-Bsesisting Pementia, Sedative-,
HypnBdC B Ahkibigticli Bersdeng A&ﬂdzstloﬁjgdﬂ@érl Sedativéi t Hyprtic-, or Anxiolytic-

Indu%ﬁslg c@{:f?&' dégogégerc%hfn} e ”&nknxﬁygc ]n%fuw@'l\ﬂ&fd Disorder,

Sex ti.ons DlsAC
Sedafhs; pﬁpg%ro%'r §”§'8E’ﬁ H%dy oé@i"? P2 él éﬁ%tlv?e Rypnotic-, or
Anxnd]}t@dndimed(S@mﬂgysft.@ntuorsgs&@lvewé-tygn@tm Dbk dnyielytic-iInduced Sleep

Disord802nd SpdatheX Udpratiel 52 Andibiat-felaled Didrder NdteDBbfvise Specified

(292. %f %ﬁ%%gg' é&”ﬂ%rdé?%cr? 2% lﬁd(]gsdi@ a%c%rlf&sﬁélgldgn e (304.80);

di sor rs, suc

and Qihﬁéé% gnignowsy S'@QG‘%R? ed fUR0EIe FHEAE Aﬂ"’g’BPﬂgfem'ds Nitrate
Inhala@rﬁi@énddwtrow‘srmxnm emat ure Ej acul ation (302.75); sexual
pai n di sorder such as Dyspareunia (302.76) 25 and

Slee%gg,'grlaés R %6 ﬁnﬁﬁ)ﬂr‘y QS&,%‘% soPcye% ‘é[]&ﬁ agrby'\é%() %algegd@hsfs Primary
Insorpryp A3Q7. 42Fé?rl”%4Ws’ﬂ¥R93%P2“’8§) OEAd: t'@!?‘?'@lﬁﬁy( §17).gByeathing-Related
SleePBibopders (280 392 CRradise RingthnVSsephDisondeB (3N 78489), an8eRyssbmnia Not
Otheﬁﬁéjé %Beéu%ga (%67 ,47Tr ﬁfr}ﬁé{rgsglbé disdrisi subh( 39 Pathsomnias such as

nght |isgréde é%é?%é‘ §Ingﬂ d ?r%? dgﬁstorq gqogﬁe\géeesodvca‘%kl% Disorder

(307. )na@d Pagrsemnia Not Sgherwisq Bpegifiedi(XEH 4730 8legp Risarders Related to
Anotf@?ﬂ%@rﬁtaBDIdemntsJubN a9 Insordrin Relatdd abosaemérsMentalDidotder (307.42)

and I(! §QB%ot@rWérQ§IrD|§QFdeg(§W W«)Sgleegﬂg%rfdb?@)ue to a

Ihe vari o

Genel 3\&&2 G Sonienonareriaie sean S LBTER Pa%oecaa%%gv'tgawn discases
as neﬂrotqgeca;brcbsqmers; mesireradiic B8N TIRelleshded neydioroe, head and lung
diseaBé$ Varite SulsstafuEpipd ek Blekprbivbmef Inciudingathe subtypes Insomnia Type,

t
Hype%‘?ﬁrﬁ?? %Lﬁéés&lﬁ%nsl?ggygéééﬁ%'\/ﬁh ){pea%\%gﬁgéneg d jeRrBg3Fndrome:

ther a
prophyIaX|s of the above psychotic disorders, in
Eating alisordars auchsahAnorekiadiersosai(B0THe inchuding thersubtypes Restricting Type

and BIhgaLEdeSg/RuGHPEbed BUlirfANeRDsS ¢BOZ SPhihelndidg Whé elibtypes Purging

Type Ca%?ﬂ{lér?p\?@g g@ﬂ%?' é{)ggul'yn @:an%u% d}éolfétpgrblgﬁr%gr t%]ﬁ%ee %fatlﬁdn Disorder;
and E7488 RiRaSen el P pertse Spemiesl GR7 0¥ her cof . - 32 WO
2007/ 028654 PCT/ EP2006/ 008845 I n anot her aspect, the

Autishi \EPREIGH Dfs@Vde@@Snélh@in?‘SRuﬁHtlcaDFé@f&QU(Q@Q@b ).f AEpargar's Disorder

(299. Ew Reud. g&o‘?‘ée"rag?éﬁ 862 J:P{no"f%%?pp%%? r%ﬁve [PE@%SP 298.10) and
PervasiveRigpider bipt Qherwisp mrerifigd (299.80, |nclud|ng Atyplcal Autism).

Attention-Deficit/Hyperactivity  Disorder including the subtypes Attention-Deficit
/Hyperactivity Disorder Combined Type (314.01), Attention-Deficit /Hyperactivity Disorder
Predominantly Inattentive Type (314.00), Attention-Deficit /Hyperactivity Disorder
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5 The invention further provides a nmethod of treatnent
or prophylaxis of the above disorders, in mamuals
WO pozieny humans, which conprises adm ni st er i PQI/ERP20061@)8845
sufferer a therapeutically effective anount of a
conmpound of formula (1) or a pharmaceutically
acceptable salt thereof. 10 In another aspect, the
Hyperavtieedmpuls@r Dypedd814.0¢) e dtteaticobpfiicindHpberédivity| Bisorder Not
Othefvide Bpedfied IR GbbAM Y (66ABE albRiphdd BehdRb@0bisbRiers such

th uf gcture of medi. canment. [ e.i.n t
as Conduet Hiirdey NEfiga, Dol gh8debiges (hd Lip1 1), Adolescent-
Onset hBrgp{312:87 enhpdnsnasiiied @oyah(342@F). Qpeositienal |Lefiant Disorder
(313.80y and @igrdplive BelsdvioutaDidordph NotedthertwiseaSpecifigysartd die. Disorders

%@@% kL be prepared using standard

SUChngg?g ure?‘gﬁfﬁgg{%c,??g)'present i nvention further

provi des a pharmaceutical conposition for use 20 in
Persariaityt Disarderat ingfudinge the cubtywies oParnsidwifiessenetitip Pispeder (301.0),
SchiZolte R&reBRMIRE Disoider MEa.20), ) SehizotypahaPsemenality CBlsoyder (301,22),
Antis8&5i r@%}aeﬁtysﬁasgrotep% O-;e) QB%eﬂir@@érQ@ﬁa@iW b%?"dey 301,83), Histrionic

accept abl e caérl er ,gr,ese |nva§B(t:/!ﬁn urtésq 81)  Avoidant
Persqiiall dusorde NP oPbuNEHP R S5 e) paer 2ig01.81), Avoidan
Persawtityr iBiewdehd32baphubgpefdendr Retsanglity Bisoeder (301.6), Obsessive-
CompllgverRe RbhhaR IDisordér sl .aElaﬁd Paldonalith BigRleralst Gtherwise Specified
(301 ?Ear maceutically acceptable carrier. The conpounds of

‘Trne invention may be used in conbination with the

foll ow ng agents to treat or prevent psychotic
Enhadceanentarf sognilioraintiugmgdhe treatment ol capnitgs impairment in other diseases

such,eé%lt {s‘%ﬁ&&ﬁ%ﬁ'@! SIS %%o?éér,ggfﬁﬁresgi@h, DREPpSychiatric disorders and

e N T P V2
(such as di phenhydram ne) and dopam nergics (such as

Sexualnaysfurdtions including Sextuati Bpsies Baotdsrs isugh astypbgdtivesSexual Desire
Disoriagfdgo?zt@?,géni SR ghvt@rm{ aisfoft{jerqg@fm?)g seﬁuré\?'grcgl?s%t BsBRfers such
os Faflb Sk 9Bt 9560 95, o SR Ly DR B 75 orgasmic
disorgery sueh @sdbmale Qyadsmigt Piserderl (302afd)i Malsr Qegasmie Disgrder (302.74)
and Prie@rdture CEjapulanceeN{302ens),esaivanpainddisaraer slichoasi @ysparéusia (302.76)
and 3 %ﬁ@é : glfolfﬂsgﬁ 'é%éte%gin ' Q%tfmighe g{é%gétﬁe{?wfég”’iﬁp'é?ﬁig?2§3oz.70);
paraah sl (5 SRRl ToBe 8. Foisam g bRz taoz ao)
Pedophiliy (302.2ht Beyal ddazashism (302.§@®), BxpaD2edEm (302.84), Transvestic
Fetisii6r/ (362)6Vep&fidm (30re8poampwackphdia NbE Ottisrael Spediidd (302.9);
gend?lreiggrt?tﬁg F‘s%r&?@@?é@éé @%P%rgl!aeﬁﬂgg;%rbgw %ilaﬂi%rt?ﬁz%?and Gender

Identiyy, Bisorger R AdRlesceBtsaor Aduts B02 45 Sand K0! Q8o Not Otherwise
Specifind€303.9n may be used in conbination with the
follow ng agents to 5 i nprove nicotine wthdrawal and

L P R RS —
as papl f e ArespRitiBveyieNodext ri n and ni coti ne patches; and

ii1) bupropion. The conpounds of the invention may be
Thus $SERvERioRURY Hralides aWohibouhE of Rihawi (N @r agPRkRaddtically
acceptable salt thereof, for use as a therapeutic substance in the treatment or prophylaxis
of the above psychotic disorders, in particular schizophrenia.

The invention further provides a method of treating schizophrenia which comprises
administering to a host in need thereof an effective amount of a compound of formula (I) or
a pharmaceutically acceptable salt thereof.

-32-



10

15

20

25

30

35

40

10 i nprove al cohol w thdrawal and reduce al cohol
craving: i) NVDA receptor antagonists for exanple
waecanmpesssat e; ii) GABA receptor agoni sts for erREIpPm®06/008845

tetrabamate; and iii) Opioid receptor antagonists for
exanpl e nal trexone. The conpounds of the invention nmay
be used in conbination with the follow ng agents to
15 inprove opiate withdrawal and reduce opiate

In an§thavadhect, ithe PRERtICH providesBRILRE ohe@BhpoliAd bPiofmulsdpea a

pharm%?e?ﬁ’éﬁ{y a%%@gglg it tﬁ&@oﬁﬁ@?kgnm%?@% epﬁappcanfeh? for use in the

agoni s exanp CTex
treatrgefy qfﬁF')'ZQPJE%?I atory antihypertensives for exanple
| of exi di ne. The conpounds of the invention may be used

The |h\fén99mrﬂhﬂ' gﬁigldélb:]ahngfhggfo@lré%ém oﬁ‘ﬂ%ﬁﬁﬁah@ gf %@eébbegplsorders,
in magmdis meding b ERa Wik mpﬁsaaﬂﬁm% SO he Sl &
therapeytigatiy gffﬁctlve pMeURL gfasaseraund Sif Fremmlaharr acrhargaceutically

acceptablephbR theredfpi dem zopi cl one, zaI epl on and i ndi pl on;
iii) barbiturates for exarrpl e aprobarbl tal,

t abar bj tlal . getnt obar$ obar bi t FI
in angheqepeeh e Eon Padtiven fp st B8 EBmppudy fEfPrmuta 1) ora
pharmaceatically- awpwtebleégltﬁrmre@fxaﬁm maoufeeiued ofra/medicamgntifor use in the

treatrﬁéﬂtwftﬁaéb@éwgbrde% The conpounds of the invention may
be used in conbination with the foI | ow ng agents to

Whe%%ﬂ%;a Iﬁlge cc!pr}lgg b eitqlgiqegp@ I rg r&sﬁ@l]{y;)fgm? )ﬁatn.g in a standard

pharraaeufisal chotpiosiion.i Suchziompostinds ¢3n be prepastd edingistendard

proceld@fesexanpl e pyridoxine and progesterones. 30 The
conmpounds of the invention nay be used in conbination
with the foll ow ng agents to treat or prevent

Thus ghe ipresent inyention; fH’g'Eﬁrég%‘é{‘Fﬁ%a PhamagsHisay C?@E%?itt'%}for use

in thegtraatigent of ttisg abavie)disortiersatichiceomiprisies dxeaogrheound of formula

() or Q'bﬂﬁﬂﬁé‘éeruﬂeally'a‘(:):eétﬁﬁlb%%it%é?@@f J@%M&ha@@&tﬁﬂﬂﬁ' sts for
| utam de; v) nood stabilisers; vi) zinc; and

acce@?@ CﬁF@ﬁenstral agents. 35 The corrpounds of the
i nvention may be used in conbination with the
The dreddndidiveqtiargfarther grovides e ahamnageutica comauasitismwhich

compﬁE‘éé ﬂ%%ﬁ%bﬁ& of fo'rr)wl%rﬂ)'di‘%FHh%ﬁxzéﬁu?lc?IIy'péhc)gﬁlé‘tggltegaW I CS,
theredind Bhariie Pl Bese BRI B ol | no. |40 The

conmpounds of the invention nay be used in conbination
The cohipouhdieof thk lirehtich maemeusta in torbihation wittetherfblloNihdPagents to

treat ?t)p@%rﬂ;bl e fd rordae?@rm&rﬂlp P‘E)Yk?hi?m §tf@r'ex?rggﬂ% 1 3fde

T A L N S R A A
trinexpaerizPR0 esliigisdires (sudh a8 diphenhydretinelsanst daparingraiey (such as
aman@adiie); i) é?dfd@ﬁ%@@it@ﬁvﬁ@ﬁd"?lﬁtcs 4ridpltoghitice enhaHcee for example
C .
ono B P R3Sy B BLI oo AR G S o,
conmpounds of. the invention nmay be used in conbination
The oaimploundiseofftbe inyantion mgy besised in comkinatperwithantidepressants to treat

or préVeROddRESsion andmbb@aeRidiré.cS; 11) anti depressants;
| [ |) nood stabilisers; and |v) anxi ol yt| cs. The

npounds_ of the invention may be used in conbination
The qmqpﬁup%offtag ||qy\<,=(pp@ @6¥Ipp§sg6 combination with the following agents to

treat or prevent bipolar disease: i) mood stabilisers; ii) antipsychotics; and iii)
antidepressants.
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10 treat or prevent male sexual dysfunction: i)
phosphodi esterase V inhibitors, for exanple

wo aoodeesasd | and sildenafil; ii) dopam ne PCT/EP2006/008845
agoni st s/ dopam ne transport inhibitors for exanple
aponor phi ne and buproprion; iii) al pha adrenoceptor

ant agoni sts for exanpl e phentol am ne; iv)
The qgompsunds afttie invegtion ey bedrsedimaphiinaliqs with theifpiowing agents to
treat bESTEOSHtAINRRE ASHAERE H angidBtics aintl 6 htfdepredRBitsVi )

serotonin transport |nh|b|tors for exanpl e serotonin

reupt ake 15 i nhihitors; noradrenal i ne_trans
The QOmHOHP%PfsthF dpvepliompay b:eéﬁésléﬂ FoBPigAkPN, Wit the. fPﬁJOM“Q agents to
improxg oidosine withdrawakamp tesiuté nizatise ciaviag: Theotxmnmlam&meof therapy for
exanﬁ)'éea 5OBIRGLAIISr MRt dRcof Widiing Beatdelonakttih AnWiniddtihd BaASE and ii)
buprc ents Specified for male sexual dysfunction to treat

P r]Orevent femal e sexual dysfunction, and in 20

addi ti on an estrogen agoni st such as estradiol .
The obnigopags biothe invéntigrs mag bleused Try porabihathot witts thetfollawisg agents to
lmprcfvra%rcoﬁgmo?a\ﬁgla‘?i'ﬂﬁ'é@ﬁ%zéle&ol CItak}ln@r i) WIDA‘ eceptor antagonists for

examgle R RALS D GALA HEPP Aaptlst R Exatin efpemate: and if) Opioid
recepiter] asyrganikts for msimpleadirexade oxapi ne); and Atypi cal
Ant i psychotl cs (for exanple 25 cl ozapi ne, ol anzapi ne,

The Johﬁ:%‘ﬁr 813[ |rg}éﬁf|6 gg%e BEb E@rﬁ&l’ugho itH ﬁ'l%'fgmn% ﬁents to
'e

mproyg&gtaééggltp ﬁY"B‘ @r&é %ealg%éreylg%ﬁiﬁlglﬁ]mu recep{or agonlst/op|0|d
kappa seoieptor aptaganist for gmpln@uprmomtme fieoRipid reegnteraantagonists for
exan?té&hal@@(oabpéﬁmﬁiﬁws@dnaw dnitifypettepbRks forierBinbiet 16fesidine.
such as venl af axi ne, dul oxeti ne and m | naci pran)
Nor adr enal i ne reuptake 30 inhibitors énsuc
The qoglRouads Akhe wn&sg}maz bEHSEH &hPRBRIBAY \tf@h@ﬁ Talowing agents to

treat anpreverdtsideiping, disartiensi P baniadigzepimep farrexamplentepragepamne,
lormé’t‘é’i_rebéhpbyt'ahélﬁnm ti&2d1AMA! AHoRDenzEMBLD By ProtiERRR example

ZO|pIdpeIrI:TEI g)f)kcong £§1§cﬁ$ gﬁd I|n qg“ ki)g)f')% |@J?at%£%?leggrggl'eda?ro%arbltal

butabghitah meawbamltah%gqb@r b'iz ‘l"tda&*lﬂﬁ‘i‘)h%r b'tﬁ'ei‘vé\%'éﬂﬂﬁ’éeséﬁats v) other

sedativeatnypdotis) for 8tan\fiie dhiotal hydiateeandichigmetietalee it hi um
sodi um val proat e/ val proi c aci d/ di val proex,

carba not r.i ne abapentin, te and
The EipaRfine 8 A Tven O el BertBed AECRREDRI A Rei8fESl e 2gns to
treat amqseé@db anp%tmlsmwlalz@pigrrﬁxamlerﬁ)@mmﬁn@ﬁtnﬁow arfidgpressants; i)
antipgyichwtigdelv) zinb; and Wrpréreenstep agénts forexabipleagyridoxine and

progéé%TBﬁéss' ng a conpound of formula (1) or a
pharmaceutically acceptabl e derivative thereof

together with a further therapeutic agent or agents.
The cogipoumioiiine Ggstan Pay berEed 87 cusgaationmwith herfeliaving agents to
treat oefrevére bulimiad h @ineid &gy sszmty/ @Nosioid] rcdproraresgomisty] if)@ntiemetics

for e)ééﬁrﬁylé anﬂ?ﬁe{r&{ W)% t%te%@ﬁ@@eﬁﬁ%érﬁ%ﬁs‘% f&”e%r‘nﬁlré fRfnide; v)

rmul at1 on cO
mood i gﬁl%aaéwiwamsam'%s @Sther with a

phar rmceutl cally acceptable carrier or 5 excipient
The eRiPRUhEE0RNE iHveRgdn ﬂl‘ép%tus@fi it EsmbiRYRIH Wihthe FBIbwing agents to

treatb byérqléﬁlls 9 R Eﬁ’otf& lé?\h &Qég%'n&a Kol fid iv
et ot e R e

When a conpound of forrmula (1) or a pharmaceutically
The cRAfpRRhADLENhE RiveHEdH May bBeIsedin tdmBiRatithasitt the following agents to

treat Lﬁgﬁ@bé}? A\[ﬂ-‘b Vﬂ étnn aﬁlg ‘?cg"e@(aﬁﬁ% ﬁl@ﬁﬁ ghgn%g%n%n@ﬁteﬁ\‘rﬁne
formulasiops aRd PREY! "E'ﬁ falngr" PPRITHEPS {REFATRIE BBRPHIFRAMNG reuptake

used al one. Appropriate do§§s will be readily
appreci ated by those skilled in the art.
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A pharmaceuti cal conposition of the invention, which
may be prepared by adm xture, 15 suitably at anbi ent
W@ 20opersasur e and at nospheric pressure, i s usuaPCHEP2006/008845

adapted for oral, parenteral or rectal adm nistration
and, as such, may be in the formof tablets, capsules,
oral liquid preparations, powders, granules, |ozenges,

inhibitegrs mhiasmmbmtipemmz Tadrpambir_@goni_stsi (a6chsaptlenidine),
antidSSHesddrt) m@Yafifit HRAHoMEStREsSMARASIS (Sidress gdlmbinihe and
g adnﬂ*nl strabl e conpositions are generally preferred.
ONesPabl et s and capsules for oral admnistration may be

inunit dose form and may contain conventional
The @xtpcuings bbthednieintiors malyrbei used dgy eorhbination Widh the following agents to

Ity B8otdeRy: iCRMRbSychglisd; i} S4laepledsardiar66Ps@BAISers; and iv

trea't é#tgkjﬁ%gy aggnts. l)Thebt§y<a{;bl elts }rmy bg ccsa?at ed“)g@cordi ng to )
anxioit¥ods wel | known in normal pharmaceutical practice.

25 Oral liquid preparations may be in the formof, for
The c%igiungs ot atuention nalylbe wied e bernbinatiorswithithecfoliowing agents to
treat & e%l’ﬁr}ﬁ%,e §¥§l¥‘ag?iy§[m@(|o'n?(fl) !bﬁosdﬂodlé@fér%ee V ihHidird, @5/ Bx@mple

a roduct . reconst | 1 on . wat.er. .or ot her
vardeigit 3} 8106 wAd) SOBRNGESALIStS AGRATG (rSbop e BIors 1 reample
apomuaghine end buproprien; éi alphasdrenigepiov estagariptsder exasmieidi ng
phenfEHhE; ivEPrebblfantinthgdB R Br eXdnple Btprestadi %) etistdrése agonists
such %%@%sqgs@%ﬁej ﬂ%é*gt%nﬁx%ﬂsﬁor? fr‘lh‘f’r)it’orﬁo?é%ﬁ{ﬂg's F&oniﬁp&ptake
T esi fed,” ‘conventional vourl ngs or col orants.
inhibifess; \) Aeatrenatine SARPRRLEPBITSOr S [F%Ofeta&%uj’ev'l? grtis!A
agonate ferexpenpiedfiibdanserise.ng a conpound of the invention or
pharmaceutically acceptable salt thereof and a sterile

hicl e, . , in - A
he LGS of P8 RCTATRRY MY s 80 R B Kl Soite
specifipd &salel sexkal Hesfyratiop te treakprireyeat fample sexHal dyfungtipr, and in

additoargneastdgemagdrdstdiuss ak estladiolt i nj ection and filter
sterilised before filling into a suitable vial or

. | d | ing. , A | ' h
RGN SRR GE il APRSRLORST BN BRI
thiorigging, snegoddaging dlupbenazine, RerpheRaziNe: ProgIRIaze. frifjgoperazine,
thiotrstindyialdpgridélhmotiadmesinidiloxaptre); drel Atypizaihrdibsgehotiéd(for example

cloza@ygl, Blgﬂzéggrﬁé? rfsB@ri?Gn%l qG@&tGpinBCaBiable! SPRRGNE :&ﬂ@ramisulpride).

uum enteral suspensions are prepared

substantially the sane manner, except that the
Antidepressantdrugs iscluge seretpnimreuniake itibitore(sual gs gtialeprapei ng
escitsloprafi, Nieexetiad dharbedtinki shdtsertraling)) okl seeotaninmarddremstide byuptake
T | . . .
!”“!bﬁda%éé%h@%?géfaﬁ%ﬁ??g?@?%@?ﬁ A g??‘é“?ﬁ*@%@égﬁ%a%ﬂ%
inhibifgrs (RUHASSPROGHBP HAYBIF HidgPressalts (such g agyiEiptyline,
clomipcareine dgéasing, mapseiiife,oaainiptytine aed trinrigragjeg)t mosoamine oxidase
inhibitd¥s ($itads iébdahﬁ;xa@iamsblbb@ﬂidbppﬁa@izﬁdeta":{cdetraﬂyléyprmire); and

[ [ : . - i e

otnerf 5t B, e Opine, FIRAEE BRIy P

and patches. The conposition may contain fromO0.1 %
Mood stabifsérigyugeeinghde lithiuph,esodloiy vdlproatel\@lproicéid/diyalproex,
carbaMBhzHpine, gmdtﬁ@né‘,@a‘b‘é?_erﬂﬁ{ fypiramatedaneisyabheon t he

met hod of adm nistration. The dose of the conpound

‘used in the treatnent of the aforenentioned di sorders
Anxiqlytics ingiyde bepzpdiazepingy sUER\ASAIPRFRIRAM AN IQ@ZeRAMness of

the disorders, the weight of the sufferer, and other
The ifiVdHtbAthdsAsrbAbEs, in HOWEWR aspdd, AcAABAARIN EthESIrgh EdRbSund of
formdid I(IS 0|(':i 8 %ﬁgrmrraac%uﬁ)ceallg 'agéepttgnlé'gggvamge tHEPE &t tgélétﬁg%iyh a further

therapeutic agent or agents.
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1.0 to 200 ng, and such unit doses may be adm ni stered
nore than once a day, for exanple two or three a day.
w@Eeohn/otdess apy may extend for a nunber of weeksPGF/EP2006/008845
nonths. 15 Experinmental The follow ng Descriptions
and Exanples illustrate the preparati on of conpounds

of the invention. Proton Magnetic Resonance (NVR)
spectra were recorded on Varian instrunents at 300,

The %Mloﬁé r@f@@emab@@ R pESHvehieRlly bléTBfé‘?seﬁlbd 36K the form of a
pharrpg%quaﬁ% fo%LfI%noE\tael"{dethgg gﬁér%eegebtr}:aﬂ%%glg donéjéd@grfsﬁr&e

combinatioa @gslefiped akavedngethaiswith a pharmacsuticalfy aa%ﬁmw? Ca'tf'ef or
excipiant pbraprisega fugther tsgect of theimvenpibret ThéindlviduatcormipeneNidof such
comb?'rpﬁ%hé %aWeeadnﬁlﬁE%er@gltrﬁJr sbEIRRILMAS S SmUREHIASIyfin 9?a?=§te or

an one conforner was detécte
comwﬁq%magwqﬁngo?%gl a4 npst abundant one is report ed.
Mass spectra (Ms) 25 were taken on a 4 Il triple

Whema@dmaohceoﬂ\faﬁﬁmswn of & @hairgcellitally atsstati)detivative thereof is
used%iérﬁ& hat t#AQQc&%ﬁe B QYERk SEhveRRBARY | HaG% dnfl dﬁgease state
ent
e chbe e SRavEL Sl @agﬁ@f wﬁaﬂﬁw@@@wmsegsa'?nﬁ
Apprommtezaosasnnnﬂrbdeeacblwpp@stlamwmpse:smm indheatt. Agi | ent
1100 Series [LCMs - ES (+):analysis performed on a

A prg R ifE) Lof"“@é“ﬁoﬁieé@ i, Whlgn 1R o BRRRISS, bRl
sunta![:lwgf ambiept tfm% %gt;ggss%e 15 (3 pﬂa ted dor oral,
parerg&sd of t@b[aoaumlms’nraﬁowand dsi mhl ypay he ér thelferse otlahigls, icapsules,

oral Ifqgfd &eﬁ%r@hon@-ﬂ@@deﬁs' ¥muiés TbzeAges, r’e@érMﬁtutablE owders injectable or

mfus%? iur@ %‘ﬁl g%,sg)%‘n]; ? rrggg ?ngbp%gdse%gelqg@ }c{rﬁﬁ tra ggc%ag)&smons are

genefyigprafeired. nin, then from 100% [water +0. 05% NH3 to 5%
[water +0. 05%NH3] and 95% [CH3CN ] in 5 mn, finally

Tablel9d/d céﬁm fSP&QI SaRntsthién %a?‘b@ in Uit @6se Bemf ér’n’d(ma§‘ contain

eclra

conviolipidhul et 88 Bl deds ks BB RAE bbb & ggpreorants
and ageeptabletwatindegends. Dudahiethmay baseatedigegeninaistrehedn well

knowt IrhOrneanphaehdceuticdl practise. 1 nl, A = 589 nm) unl ess
otherwi se stated. Flash silica gel chromat ography was

C t over sili.c 30-400 nesh s b .
orat @i RreRpn K 48 ™ Kol 5 R0 GaPaE T %etg'g Suhegsion.
solutipn®-grald siews. @awsuoag@sr%pr oak e b thegark etia Bryarragect for

recorstitution with veaért drictle Suitaild vlicld MTdré 28658 uch liquid preparations may

conta“’&'&érﬁpﬂf?&% 9@&%@: dsdéﬁ'aQ suspe %ﬁg{en‘if fr‘fuﬁs'ﬁfﬁg'gpde 1S m

SI'S
non-agyignds yehides MeieE Rk ALcly DePreSyVERRFFATS At PUSY,
conv@@aB@Nlavwﬁrm@ @3orants.8 min; T=40C, flux= 1 m/nmin).

5 UPLC refers to UPLC analysis perforned on a UPLC

For pg\Petnl‘ta’érgl MH#S#F&IO%/ ghﬁmnlt%b%@@mg %f'eek% E%d%ggng a compound of

the WSU‘;!R%‘H mafrna%ﬁvt'w aseeeteplsrsalidrerpel aZG 1 §‘ie il @hlf&adﬂ)e
compusnd adependia §-obhABE vehifle @ndwbntantiatiars gsethtcan be @itheli suspended or

d.ssoh/%ﬁ@rﬁ theSAMRIE mrpge;surmgrsomoﬁs Fhéieénpotthdle¥ Beodisislverriof

|nject|on aN%QNer st%nf?se% @efgremll‘r“ng%b% 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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Time(mn) Flowrate %A %8 curve 15 (nmmin) 1. Initial
1.000 97.0 3.0 init 2.0.10 1.000 94.0 6.0 6 3.0.60
wa 20002884 0 70.0 6 4. 1.10 1.000 1.0 99.0 6 ZPCBHER2045008845
1.000 97.0 3.0 11 G adient after sanple organiser
(adjusted to give sane retention tinmes as those
achieved prior to installation of the sanple
The congsouind eal ba SteFilised by expdsutanoRdindeigroXid@e Bforeesuspension in a

steriléé5 Oérgl:l@.l A%!v&qg%%%gg a-sgﬂb&bgﬂ &L{/vetﬁ’n aéé51(t) bkdﬁgl@%&giSQBQéo
compgaitigr:m ?O %ﬁ"i%t%%if% :%Suojgw%flof tr&%%?/eg%ﬂng "l ne;ar gr ;adi ent
curve 11 = change at the end 35 Waters Acquity 2996

CompishiicBt auitabié fee ltrangddrmah admisira@on include \dntmeatsg géls @ndjpatches.
350.00 Resolution (nm 2.4 40 Sanpling Rate

o GRS R ort s SRS BEDRRE BBV 10 00
weightCf/tEPaciE/ raggals depending e heeneibed veadmipistiation. i bhe dose of the
compdufd usédd thetraaimeht DOthé. dforementidgdsdissrdénsivill bavyen the usual way

: mel A iy
vin FESSANNEORNs Beliels APBHN PRPPRTBERLAD i e
Howelgh 2 $K31eSal SLidecTL BNt Pt SO 5 THY BF 04 oy TH0GRS: more suitably
1.0 tad20A mgsandsunbainiaioses maybecdministggrd motenthpoloppe emial clhoe

examfé)fei twoldr tibatangy. SuctHer&smaperiendiraSiuniferof Webkd Eaasnths.

| oadi ng 0. 75mml \g) by Varian. Solutions were dried

over anhydrous sodi um sul phate. 10 The foll ow ng
Expedmgpigli ations are used in the text: AcOEt = ethyl
The falisting Bes@litions giod Bkaxples jllusbaithe peephrdtion®f corinpourdts, of the
inventbEA = N, N-di i sopropyl et hyl ami ne, DMF = N, N -

di met hyl f ormam de, Et20 = diethyl ether, EtOH =

et hanol , MeOH = nethanol, TEA = triethylamne, THE =
Protopdfiagnelia Resananse (WMR)-speetrd wats eseder ena@rign instpioents at 300,
400 cn&00 M2, onl Brukestinstrumeld as 3dQIMatze chemical shifts are reported in ppm (0)

using the residual solvent line as internal standard. Splitting patterns are designed as s,
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad. The NMR spectra were
recorded at temperature ranging from 25 to 90°C; when more than one conformer was
detected the chemical shifts for the most abundant one is reported. Mass spectra (MS)
were taken on a 4 Il triple quadrupole Mass Spectrometer (Micromass UK) or on a Agilent
MSD 1100 Mass Spectrometer, operating in ES (+) and ES (-) ionization mode or on a
Agilent LC/MSD 1100 Mass Spectrometer, operating in ES (+) and ES (-) ionization mode
coupled with HPLC instrument Agilent 1100 Series [LC/MS - ES (+):analysis performed on
a Supelcosil ABZ +Plus (33x4.6 mm, 3um) (mobile phase: 100% [water +0.1% HCO,H] for
1 min, then from 100% [water +0.1% HCO,H] to 5% [water +0.1% HCO,H] and 95%
[CH3:CN ] in 5 min, finally under these conditions for 2 min; T=40°C; flux= 1 mi/min; LC/MS
- ES (-):analysis performed on a Supelcosil ABZ +Plus (33x4.6 mm, 3um) (mobile phase:
100% [water +0.05% NHj3] for 1 min, then from 100% [water +0.05% NH; to 5% [water
+0.05% NH3] and 95% [CH3CN ] in 5 min, finally 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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* indicates a stereocentre of fixed but unknown
stereochem stry i.e. either Ror S stereochemstry.
wOr@3nessepi somer 1 or Di astereoi somer 2 neans BCT/EP2006/008845
conmpound of the invention or an 20 internediate
thereof as a single diastereoi somer whose absol ute
configuration at one stereocentre was not determ ned.
HPLE(vealk i-opjerefets tor HER@niatysisegformeechsn a Looaiddrithobiie phase: from

100% W4REHARH50TF ANoi5% fIATBIOHG05% TFRRPARPISBICRLCN RIFA 0.05%) in 8

absol ute configuration was not
min; ﬁ"?d%jm H’éd1%®escrl ption 1

1-[3,5-Bis(trifluoronethyl)phenyl]-N][6-chloro-4-(4-fl
UPLQImsfers 20 ELIAyanaysisy/perf@med on a UPLC Waters Acquity System. UPLC/MS

referé’ﬁérUIdL@ﬁhQ ¥i€ bBRGPRANGE 8 UrDXAaEs ABJJity systerFleodpidl Whh an Ms-
Detecltor \é/a rggg}((tsmgﬁ WA ALK P9% L SHTSR RS eI

ic acid (400 ng, 1.34 nmmol) was dissolved in
Gradidhthéforeosmipi@nryanfer ), oxal yl chloride (0.24 nl, 2.68
nmol ) vvas added, followed by dinethylformamde (5 pl,
@ %) esoluion was stirred for 3 hrs. The
A=HQit 1({?10”%’/5@ ncentrated under vacuum The crude was
B= MdChsb0:0#8% farmiglagishe, 6- chl or o- 4- (4-fl uor o-
2- nmet hyl phenyl ) - 3-pyridinam ne (380 ng, 1.61 mmol) was
d, I d by A35 gid sop,opy! ethylanmine (0.7 m, 4
T'meﬁ}rof) rﬁg\!v r&%t hy g\m ngpdyrl glrgg (164 ng, 1.34 mol),
and t hd™4M®i on was warmed at 100 C over ni ght. The
1. Iniel ut i ohO@@s adde®d”.0o0 8Ohyl indcet ate, washed with
2 0.5@t ur atego@queousgNgC.pandgbri ne and concentrated
3 ogﬁyder VAGHHM The,s §9 Y208 7/ 028654 PCT/ EP2006/ 008845
oduct S isol a% chr omat ogr aphy (silica,
4.1.40cl ohek80R/ Et CACT QO/ 1%9 88/ 20) as a white solid:
5.1.685 ng,1.00@3 Mol 97.029%3Pi el d1 M5 (ES/+): mz = 517
[MH—I]+ NI\/R(CDCIB) 6 (ppm: 9.61 (s, 1 H; 7.79 (s,

Grad@ fteé SEg] egor’g'i]nl r(afjugéed(té glVf@@rnﬁr%é%%Pﬁ tlﬁ%ﬁga@éposse achieved
prior tp igstafiatipe| N@(ﬁf@?"Ep@ﬂf"%Y 20) Description 2
1-[3,5-Bis(trifluoronethyl)phenyl]-N/[6-chloro-4-(4-fl

TimetRi- Wét?henyw 3%BL0 curve

1 1n Igrl di n?gi/&yc oplré)_;)sne(:(;zisrboi(nat mde (D2) FF F C NC
2.0.05 1.000 940 6.0 6

3.0.57 1.000 30,0 700 6

4.1.06 1.000 1.0 99.0 6

5.1.45 1.000 97.0 3.0 11

curve 6 = linear gradient
curve 11 = change at the end

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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1-[3,5-Bis(trifluoronethyl)phenyl]-N[6-chloro-4-(4-fl
W@ 0000868t hyl phenyl ) - 3- PCT/EP2006/008845
pyri di nyl ] cycl opr opanecar boxam de (D1; 310 ng, 0.6
mol ) was di ssolved in dinmethylformamde (6 m).
Met hyl iodide (51.6 pl, 1.2 mmol) was added, foll owed
Interpojate 656 um 15 car bonate (393Yey, 1.2 mmmol), and the

AcquisHiR &Y tifle WAmsEt i rred overmisght). The suspension was
partitioned between ethyl acetate and saturated

us NH4Cl, and the organic hase was wa '
T.Lc. fRipisdo 4R 12y6h ERTIEIRATAP I AIbY 20 darl g 9ﬁbp'ﬁ&eaé€fzﬁq2§%yémk> and
visualizedl wittedV light. €br pmaﬂewpamhlpnﬁ Qerlfmrmd byyusingheiceefdtt atioQAc

devic@9/ p%@se ls% rggan SFtrRigeWithe R Ier%Q’?th“ raﬂrlllﬁrwgomnbch. SCX
mea"@ﬁé%‘)’dg%s Q%/%r‘r’{g 1755\‘"{&]{9;3”?%‘7 88 (s, 1 H: 7.70

(s, 2H); 7.40 (s, 1 H); 7.06 (dd, 1H), 6.90 (m 2H);
Solutidn® wets drist-hver 2anhidroes Séfiumbkubhafe. 37 (m 4H) Rf: 0.3
(cycl ohexane/ Et OAc 80/ 20) 25 Description 3

The fll%ln%gef{ ééa?qpé%/q{ |u8§g,}\l t?eé%eA%?, Q‘l a%hﬁ %&ltﬁyﬁ) cyclohexane
DCMwnetbvbaeﬁbl@aﬁﬁd& F4t=N(Nbgiisagrany! ylamm@ow bi
dimethylforblarmded) \Ht 3 Aydiethyl ether, EtOH = ethanol, MeOH = methanol, TEA-

trieth)gr%r_g? 2Tf-|?m?éltra%¥ éﬂ W@hﬂegigﬁ%é%tﬁ:t&u{ gHa@N=5a&?onitrile, std =

di ss anhydr ous
saturgiedn| or oet hane. l\/bt hyI gl yci nate hydrochl oride (0.95
g, 7.57 mol) was added, followed after 30 m n by

* indiGREs HRidréocenet OX fiae BYAKkhélen §tdredcBemibty38. 8tRYr R orThe
stere5§1%ﬁfé was stirred for 8hrs at roomtenperature. The
m xture was dlluted wi th rreth?nol to obtain
DiastgrepiSemer 4 6 XRTEORAMER2 TSNS ACOPLRR oL e avestian or an
internoettiate ithikyeof aErresingleaiihsterenigemer whese absolutd canfigeratendtiooe

stereGd8MRBivias notGeferAfeat was isol ated by -40 WO o
2007/ 028654 PCT/ EP2006/ 008845 chr omat ography (silica,

di chl or onet hane/ net hanol 95/5) as col our| ess oil: 800
Enan}ﬁfne@ ouEngptigmer anee@ga,.yomm@d_o Mm[ﬂmx}qppr anmermemate
there¢fGI3G Sihgle@n@piiomher wihdse gbisslutel codifiguitidd was ,noBéktermined.

3.53-3.30 (m 4H); 2.94-2.53 (m 3H); 5 1.92-1.76 (m
Desc HL%P]‘ 48 (s, 9H). Rf: 0.40 (cycl ohexane/ Et QAc 1/1)

1-[3.5% Bm@rﬁﬁmammwﬁmld‘{ -[6-oblgrorgr(4fluera2impthydphenybal-
pyrididycycltoprépdrieddrboxamide (D1)

FF
F
cl |N\ o
e F
FF

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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1, 1- Di net hyl et hyl
(2R) - 2- ({[ 2- (et hyl oxy) - 2- oxoet hyl ] am no} net hyl ) - 1-
w@oroksesi necar boxyl ate (D3; 800 ng, 2.94 nmol PCTHEB2006/008845
di ssolved in nmethylene chloride (10 m) and treated
with trifluoroacetic acid (2.5 m) for 2h. The
reaction m xture was | oaded as such on a SCX col um
produzhd/at feolaied by alsiomnategrppiun(siicaetyelohexsanedE tay90M Q + 80/20) as a
Whlterga,@qggglmg 1623 hitnd)i g Qleidre- posi tive fractions el uted
MS (l‘-s% grf?t Ll C anm)nl a were concentrat ed under
C isgolating the_ti
NMRdGPﬁb&nﬁj(p&@)a9 ﬁéu(% VBI Y@W%HlH) 498 ($rgH); 720@325 rﬂﬁﬁl 6.84:60%8 (M,
3H); §4Bl(<.1HYS! .68, BH); nba (s; 4H)1 [ MtH +. NVR (DVSO-d6): 6
62-3.45 (m 3H), 3.45-3.35 (m
RE: ogEDdeéEeg%ét/gtOAC @/20)20 2.13-1.96 (m 2H), 1.85-1.72
(m 1 H, 1.50-1.37 (m 1 H). Description 5
Descfiption-2Hexahydr o- 1
1-[3,3BRy(trifd c?bhethydjdhbngi) N-f6= epiono-flé(alrﬂ)uowehmgﬂiyl?]llhbny‘r)au O
yp&d? i nyl acet at e hydrochl ori de
pyrldﬁﬁgg %b%ﬁ&%}béﬂﬂe‘{yz ssllsol vegl ign 20 m of
anhydrous di chl oroet hang, 1,1-D hyl et hyl

(2- oxoet hyl ) carbamate (1. , 7. ) was added,
followed after 30 mn by spdininKtTiacet oxyborohydride
(2.68 g, 12.08 mmol). eactionfwas stirred for
3hrs at roomtenperature. e reaction m xture was

diluted wth methanol to ebtain a clear solution,

13, 5(\’8|s@thﬂl¥@r§maﬁﬁ/§sﬁeﬁ [ Bhlaroﬁf% ﬁ@érble AeehyIphBRyI)- §D

ni.a.

pyrid By iy ERprafte st ol AR LG Mol HRFaen o e
dimetpyléarmenmides (GampaMethykipfige, (816 1. 'I“h%"tffmj)j‘éa%va@dﬁﬂ &l'@l’v@é@y cesium
carbon@te (388 Iy, & remeddlp ahdl Ghe(ﬁ&pmhélorawds stiregd eebrmight). The suspension

was ﬁd'rﬁtfolnHQ bRk &t&)@%bgta %atﬁr%'ied]ac{}.reo-ly RH.ER gb% organic

Suc
phasiySs taShed wih Bt dud pRREaRuOeE s | he REHel Bps tsolated
by chireatagranbvifsilice. pypiohexore/FiQe P@/MQ —eﬂOAEQé @sw whitersalid: 300 mg,
0.56 ;miatdnzgm y.@|dammn| a 35 were concentrated. The residue
MS ( »ém acetonltrlle(zo m ) and stirred at

NMIR &@&3@ 33 bt Bars. P £ S 205 7 &/ 90 7.06 (ca
1H), QQOWOZSBBABWSWEPZOUG#@D’BS&& 163 (omeigr aphy (sili ca,

Rf: 0.8kBflchekaftEtdASEG20R = 0. 4) and isolated as a white
solid: 315 ng, 2.04 mol, 34%yield. M5 (ES/+): 155

[MeH +. NVR (DMBO-d6): 6 (ppm) 7.50 (bs, 1 H),
Descgptign3 21 (m 1 H), 3.05-2.95 (m 2H), 2.56-2.43 5
1,1-DimethgHéthy 2852 {[24(rethylRMy)-2-2x0€thy/]atitoymethyl)-1-

pyrrolid%c%rl%’x é’fbéé , 1.72-1.52 (m 2H), 1.41- 1.29 (m
1). (di chl or gnet hane/ net hanol 95/ 5)

Descrl ptl on 6 10 (9asS) { Opt ‘Al Bé
H pyrrol o[ 1, 2-d] [ 1, 4] di °2>=p| ne ? ‘f N

1,1-Dimethylethyl (2R)-2-formyl-1-pyrrolidinecarboxylate (1. g, 5.02 mmol) was dissolved in
20 ml of anhydrous dichloroethane. Methyl glycinate hydrochloride (0.95 g, 7.57 mmol) was
added, followed after 30 min by sodium triacetoxyborohydride (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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H Bor ane tetrahydrofuran conplex solution (1 M 17.8
m) was added to a solution of (9aS)- hexahydro-1
woR@yoessbo[ 1, 2-d] [ 1, 4] di azepi n-2(3H) - one (D5; RGDEPIPN6/008845
1.04 mol) in tetrahydrofuran (5 m) at OC and the
m xture is stirred at roomtenperature for 30 mn. HC
15 water solution 6N, 20 mM) was added slowy at 0C
chroraatdgraipby ¢silicat dichloresethanarméthanobib/§) as enloutielss oil: 89amg, 2.94
mmofO0l vent was renmoved under reduced pressure and the
u elution with 1 M nethanolic
MS( %ﬁg } ?ﬂnﬁ“%—gcx cartrld e ”iJrovvnlsh 0|I 120 mgs
NMRé@W'a}u%M)’n) 4871 (less/1H); 3.fp IS, 3H)4% S 3 (m, 3H);
1.92-( Db, G6l);:1.48 (spPH).. 7. 55 (bs, 1 H), 3. 65- 3 09 (m 3H),

Rf: o%ongc%H%%ar(éfEt@&'%m? 55-2.39 (m 2H), 2.38-2.27 (m 1
2.27-2.09 (m 2.08-1.79 (m 2H), 1.78-1.48

;21 1.47- 1. 27 (m 2H). Description 7 25
Descﬂek-an ropyrazino[2,1-c][1, 4] oxazin-9(6H)-one (D7) 0 O
(8aR)Hbkhhhrirepyrirolo[ £d-a pyraecins4 (d H)-ohe XD&BpC

nor phol i ne- 2- carboxylic acid~991 ng, 4.29 mmol) in 10

m of diethyl ether was E}ﬂ soI ution of
trimethylsilyldi azonet hane 2Min hexanes, 8

mol ). After addition of anol the starting
material went into sol uti on Hand 30 vi gorous evol ution

1,1- mﬁetnylbfrggm) [20BRIHNEE)- 2Afxb§ﬂ1y[]arh|n3ﬂnéth§i4) 1-a TLC
yrrof’f'cp ?t')o%(ylsa @ oﬁ?@'fé&w%pﬁﬁé’se&@d\%% |R étn@ene chloride (10

mi) apd eied W'tﬁrt@@g%%cetlp 8sifi(Ag ThErahu e ma&a%fn'ﬁgfeaﬁasdpﬁded as
such bt .a33@X cowhincdndctba nanradicotpotinds weecrasied awsatytwith methanol.

The rﬁﬁﬂy@ﬁné‘-%€snf|¢'l=?fr£étioﬁ§*ehﬂécﬂv|tb(|1 VEhBHbn IR HRmbME WdrS/concentrated
under mcvﬁ%s @L@%ﬁ.ﬁ%%ﬂf?d%tﬁkg ’tltSI%gA'rg %uw-@/ssa pﬁﬂe yellg\)i]l%ll 410 mg,
€

292@m%r99&’ey 35 nM) and treated with trifl uoroacetic
MS (BS/Hit r(ﬂ?=514ﬂ|[)Vl+ﬁ-qT 1 h 30m n. The free anmi ne conpounds

NMR\QBM%S&B& aj (sfinCPbS t1'sz 93,603 4% ("r\h)@iir)' @Qs@% (fnh V), 2.52 (t, 1H),

2.13- 58%% 2525 %ﬁgéﬁ‘z Elé %@rﬁ,&fla ?n a from a SCX

colum. After solvent renoval, the crude (pale yellow
Descéiption®70 ng, MS (ES/+): mz= 146 [ MeH) +, 218

(9a3)%%%&%?&.2}%mr€%m§@ﬁ mralzegh,bgg oRFipspCet al dehyde

drous 1, 2-di chl or oet hane
(13 M) in the presence{of |sodi um
tri acet oxyborohydri de (1. 8.44 mmol) for 16 h
under nitrogen 5 atnosphgre. [The reaction was dil uted
wi t h met hanol and | oaded X col um. The
fractions eluted with 1 M wathanollc anmoni a were

Meth SEELYAY éag% br%h‘ Wg& 45%7 s df¥oived in 20 mi
of an %i hipigs! aﬁ‘ﬁﬁf}rr Bi gxqet 5ba§m}e{f§§e 425 mmol

was add’eu f4>II¢WecbaftérF3Q rﬁmrbmdmnmtr@pg@@/tm_ﬁm)@j_nde ©2A8 g, 12.08 mmol).
The rb&dtidA WsWtitreli 96r Shré at rHofh tefperdtare. Th FdHcBomAixtlRAda diluted

with FENSHE o BBt SEXaCOUHER IRENVAE dRBOBASH & SEXBAHAGS. The
prodygt Wﬁ,gﬁt%w%%,l\/{m?@qnog%gmmla 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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eluted with 1 M nethanolic amoni a were concentr at ed.
The residue was re-dissolved in nethanol (20 m) and
warioroesssat 40C for 30 min. The sol vent was r eP@I/EP2006/008845
under reduced pressure and the product purified by
chromat ography (silica, CH2Cl2 / MeOH 95/5, Rf= 0.25)
and isolated as a white solid: obtained 395 ng (2.53
chron‘raitobr)aphftﬁslll‘aﬁ Cﬂﬁlﬂ MelB7 95/BHRf=+0.4 )1 Fr¢d {sialdal as a White solid: 315

mg, 4 6P 3 5.77(br.s, 1 H,; 4.32 (dd, 1 H);
MS(€§+ Nf( 370 (t, 1H) 363 (td 1H) 3.53
NMR((@MSp pg) agpmg)usg (bsﬂﬁ)) 3}_%5 4921((ﬁu1H)13 &9-2 9§dm 2H) 256 243
(m 2B9.sX:26-p1111qm, @H),, 21081 rast (hry, 12é1) iy 84-1.83 (m, 1H), 1.72-1.52 (m, 2H), 1.41-
gn({pﬁt hyl sul fonyl )-3-{[ (et hyl sul fonyl) oxy]nethyl}-1-
a2|ne Iat ) V/I oto CNO0=S=0 O , O
Rf 0 (E'CEIO‘TQS“%{ §'66F E?§/5865 g of 1,1-di methyl et hyl
3- (hydr oxynet hyI) 1 pi perazi necar boxylate in 25 30 mi
DescPiptidhye di chl oronet hane, under N2 at 0C, 4.75 nml of TEA

(o2 R P Y e e 30851 " o o

stirring at room tenperatireé, reaction m xture was
taken up with dichloroneth H20, phases separated
and t he agueous one back tragted with

di chl oronmet hane. Col | ect ed\organi cs were dried over
Na2SO4 and concentrated undert vacuumto give crude

Boraﬁ'@¥e@rrah%roftﬁéﬂ cHRsleR Ybiufibre th NpY1 730 i) hﬁé%'%dé@rtaﬁhs\bhﬂlan of (9aS)-

hexaf{)é rgg?ﬁg\llrtjogo@%v@h Qd%&%@h flg)ecwéta(;b% 1%@ ﬂa' o%rﬂwﬂn%’ rQ
tetrahyrafufand§ i SLHC 34 %mwtmﬁ s aLIogMEtemeRalfe for 30 min. HOI
water $D03) 6N\8:2D. M was ,added sloR)yo& (°Bsandithl solRti@8was waBhked at 60 °C

for 4 BrdSrieSsolvdil} was rdrholf nd%lﬂ}edu%ea redsk@re dhdthe prod(itt isBlated by

oo b o S s b T o4

yleldPCT/ EP2006/ 008845 Description 9 1,1-Di methyl et hyl
MS (Bsrxahwdro1SHNEdth | azo | of 2, 3- a] pyrazi n

NM Dﬁ/lé@fdkboéxb A): g. g5 bsd m('s%% 6@%)1 ﬁ@)czl‘é&z 89 (; §H), 2.55-2.39

B e S RSB 2y 2 17

1.27 (mp2her azi necar boxyl ate (D8) in 50 ml of dry THF,
under N2 at -78C, 11.8 mi of 1M secBu-

Description 7
Hexahydropyrazino[2,1-c][1,4]oxazin-9(6H)-one (D7)

S

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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Li in THE were added drop wise. After 30 mn the
m xture was allowed to slowy reach room tenperature.
wWabdoe02856h t he reaction was quenched with 20 PET/BP2006/008845
wat er, taken up with 100 nl of ethyl acetate and the
phases separated. The aqueous one was back extracted
with 10 ethyl acetate (2 x 50 ml). Collected organics
ammbsia groeh 4 SCXosumNa®EDéolvrdt eoovelntheadrede (patedyailowazil 6RO mg,

MS (%ﬁ/rgi rH,t‘%g @f@ﬂlﬁrﬁﬁgﬁﬂa@ [lﬁ’!+g‘i\ﬁ9;'ltl-b]:’)?§a%é&tfeh QAthN-boc-2-
amingay el RYAR 7Tt Py ERup 4 Hichiorostigne (13 m in the
presanga o sediumriiagetaxyborbydride (1.89.4344 mms)) fop e & under aitrogen
atmoéfﬂie@é.é e r%?ctzi\r(\jg\/\hést fluﬁd with nﬂhdn?/é%&ié{ga ol\;aiSijdcildJaglrEr/:%Sl’ he
fracti {ited v%t_ 1 Gholi iy corfcentratéd™ e restdt de oil
o ek LN kv
methylene thipjide (12181) @ngl treatdd with £ml ot TF, A for 30 mip a1 9°¢ @nd at room
temp&taturé £dr B K.PrhelrebBtion/mikiiré as Idaddll-as3ches &r $OX icoluimkland the
non- Mﬁnﬁ%ﬁ@%&%\%}/ \éiﬂirg‘@brianw ﬁ'ﬁ% 'n?ﬁg&riﬁé-pbé?we%ctions
elute yvftth diM.@pmﬁ@[iqﬁqnmonia were concentratéd(.) q’hg residue \%ag re-dissolved in
methamo! §2 ot)ansstirred tah 8 X foo BR ,nBn al ey salvent was remavesburydes reduced
preslele]elgﬁri’d el rﬁ*@ddd@%%iﬁeﬂi @Pc%m@fog?ﬁqu&iﬁ&i @mdcgtémmém 95/5, Rf=

. _ . r rop w se
025)@5‘% |?oé§§d % a&@?twm’ ' %&a% g$\3g§ 9 h%nrﬁ?‘ggbt i onpm' xture

MS (Bl ):e\pd i+l 'ed 78 MENalacuum and crude solid materi al
NMR QDI §):63(ppyn) 07 H(bEEX1 I it (dde1H), 88di(bad, M)t B.70 (t, 1H); 3.63 (td,

1H); ét'}@ﬂﬁ'@.ﬂ@éhm&,ws-@.wawgﬂm?ﬁﬂ%@ﬁ%w%ﬁs %&M) 2.49 (td,

1, PrO uct “was recovéred eluting w
) Sol vent evaporation gave 0.95 g of pure title conpound
as white solid. 30 Ms (ES/+): 177 [MtH + 1H NWR
Desctipfioh® 8: 1.97 (m 1 H), 2.36 (m 1 H), 2.59 (dd, 1

- L ( ( 41
1,1 D?rettiyl%i;l(&j eﬁﬁhsulﬁ:n&l)lﬁg[éﬁ?hf_ls AfohY) dnyt].%b'lihylﬁ1

. S ption’l D et hyl et hy
Piper 2?@9 Xy ?@@acet yl ) ani no] met hyl }- 1- pyrrol i di necar b

oxylate (Dl11) -44 WO 2@7/ 028654 PCT/ EP2006/ 008845 H
OH- d OO D PEA (1.34 0 7.5 mmol) was added to a
solution of 1,1-dinethyletliyl (2S)-2-

(am nonet hyl ) - 1- pyrrol i difnegar boxyl ate (1g, 5 mmol) in
50 M of DCM then chlor | chloride (0.418 m,
5.25 mmol ) was slowy added s5d ¢he reaction m xture
stirred 1 h before I )

~
Il

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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5 bei ng worked up. DCM was added and the organi c phase
was washed with a saturated solution of amonium
w@posrsse&s The crude was purified by flash PCT/EP2006/008845
chromat ography eluting wth cycl ohexane/ethyl acetate
8/2 affording 1.24 g of the target material. M
(ES/+): 299-301 [M+ Na]+ NMR (CDCI3): 6 (ppm
Descgiption® 28 (br.s., 1 H), 4.03 (s, 2H), 3.76-3.65 (m 1
1,1-Dihheth¥iethyPhéxhhlyllro-5M0s dttiazolo[R58-3}pyfazine-5icdrboxylate 1,1-dioxide
(Dg)l 89-1.60 (m 4H), 1.40 (s, (H. Description 12
(8aS) - Hexahydr opyrrol ofgde 2- 2] pyrazi n- 3(4H) - one (D12)
HCStf-\ NH \\ O 15 N1 3D nethyl et hyl
(2S)-2-{[(chl oroacetyl ) ami faglnethyl } - 1- pyrrol i di necarb
oxylate (D11; 1.24, 4.5 mol d| ssolved in 20 n
of DCM and treated with TFA m ) room
To a s@ufie oftdug of 1 Afd:methylethytewmb&wutfmmﬁw(mathvlnuItprwh@xy]methyl}
1- plp@%&iﬂé@é}bmﬁé'(ﬁb) WesD rAksTRIyY THFaiter Re at L€t 1 08 ml of 1M secBu-

Liin ';ﬁlg%(g\}léﬁegga@eﬁ er Q{?u Al %Pﬁ‘{'fﬁ%ﬁ;ﬁ%é glgg ﬁé@?d ol legtreach room
tempefialisg) Afted 43 the seasition waseiueaehsd ‘)"“h%@l my o eted takarhup with 100
m! of eyl acet@e apdrthe pbases(skpdiatey]. The agdeoasdr)e wahbackeadracted with

ethyl Qbé‘tbtér [\ )é’ﬁﬁmt)e@&%téﬁ o B 9ficé %reﬁdﬁm&r NaD$0, Shid!ééhcentrated

unde? Yaé:éJHmetﬂrgbVﬁH%%? g\g hafYVEUEJ fieﬁ%y éf\romatography on silica eluting
with gyclohexanextRaa PWE% /4 t‘hg‘Pto?féWlﬂdanr@t'ﬂ@ of e SQESN—!-)? :438 g of
pure ﬂﬁb]mthla[las Mlté@ﬁ)@ 3): 6 (ppm 7.80-7.59 (br. s, 1

Rf(c%% g 3.28-3.17 (m1 H), 2992dt 1l_|)l—|),
2. 30 2.17 (m 1 :

MS ( /Ggﬁ éé" ]’)i_g "%@%9{2&91(“%‘8“?% . 1.81- 171$m
H NMR)(CDCla) §- 14996 ), 2.08(m, Bk @42, dnh*)12367 (bs, 1H), 2.81 (td, 1H),
2.95 (bs 11D, Betshym, e@H)y3.18 (m, 1H), 3.27 (td, 1H), 3.41 (d, 1H), 4.17 (b, 1H), 4.32 (b,
1H). (2R)-2-{[(chl oroacetyl)am no] net hyl }-1-pyrrolidinecarb

oxylate 30 (D13) HOCN- \NOd OO-45 WO

2007/ 028654 PCT/ EP2006/ 008845 DIPEA (1.34 nl, 7.5
Descriptiph 1das added to a sol ution of 1, 1-dinethyl et hyl

Hexahgi&i)ozﬁ-uéammmtm-b)]plﬁwﬁé o/1igioRrRieaDAO)KY! ate (1 g, 5
mol) in 50 mM of DCM then chloroacetyl chloride
(0.418 m, 5.25 nmol) s sllowl y added and the
reaction mxture stirre \bﬁfore bei ng wor ked up.
DCM was added and the organi cSphase was washed with a
saturated 5 solution of a ium chl oride. The crude

To a ¥@Stidpwi1fs ¢ af by -dimatlylethyl BeRdHYaraPHYscthididl @, 3-alpyrazine-5-
carboxylate 1,1-dioxide (D9) in 20 ml of dry dichloromethane, 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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wi th cycl ohexane/ ethyl acetate 8/ 2 affording 1.28 g of
the target material. M5 (ES/+): 299-301 [M+ Na] + NWR

WO BOO0B6S4 6 (ppm) 8.43-8.28 (br.s., 1 H), 4. 03PCHEPDBI/Q08845
3.76-3.65 (m 1 H), 3.31-3.14 (m 3H), 3.15-3.04 (m
1 H, 1.89-1.60 (m 4H), 1.40 (s, (H). 10 Description
14 (8aR) - Hexahydropyrrol 1, 2@] pyrazi n-3(4H) - one

(D14) HdOA_\ NH nmet hyl et hyl

(2R) - 2-{[ (chl or oacet yl )@\(o}g']e.’l‘\ﬁyl }-1-pyrrolidinecarb
oxyl ate (D13; 1.24 15 , was dissolved in
20 m of DCMandtreated)Mth TFA (5 m) at room
tenperature. After 1 h o ete conversion into the
deS| red material was obse and the reaction

xture slo ded a .carjridge..T t
DIPE Ry el 3 DD 3RS PROISSRN R TR TR re
(amlrmmwlwb@ymhdamamxvlratq @g( 30me!) infomt efdEMdthgntchloroacetyl
chlorideqd 4nB nfl 26 .De Aahal) was 48wl added3hdh® Fdactidm fixteRadtirred 1h before

belnd‘%{ﬁ&gd ."‘B@W&é gdjde%t?nqptﬁe of an?c &%’é%‘%vast\pfsh%g \Aﬁ{huéjgaturated

rempva

solutipp Qgﬁm&ﬂ”&%FUQF Hl')peéqr%q W@S Rified b))/flash chromatography eluting
with dicohbxarefethylacetaté 812 Htordinafl f24rgiofrige RHgetrgatefialt he
Ms(ggﬁl)rmgm MRG* M5 (ES/+): 141 [ MrH + NMR ( CDCl 3):

NMRé)B 3@3 g%fbrﬁﬁ g')cté)gﬁ?t )(976]3§g85 %)83%1]:?14@
3H), 6021@71 th1-60 (. 41D, H40{s.98)(m 1 H, 1. 92 1. 80
(m 1 H, 1.81- 25 1.71 (m 2H), 1.41-1.29 (m 1H).
ohition 15 4-(1, 1- Di et hyl et hyl ) 3-net hyl

<sas> oS *ng‘féx?y%%ﬁeﬁé@sa? T3 vas done 1 h two.
S

batches. In the first, |rred sol ution of

4-(1, 1- dlnethylethyl) 3 hyNH

3, thlonnrphol|ned|carboxVIa (WO 2001/ 040185) (936
ng 3 59 mml) in 3 m of d|c oronethane mas added

3-chl or oper benzoi c. aci 2.353 g, 7.50 %
1.1- D(D'@'\WM'PW' Qﬁ)ﬁﬁ[(ﬁb'otﬁﬁﬂ’éwl)ﬂmﬂ ety rR)’é@H%‘F‘%C""“T‘PP@’ ate (D” 1.24,
4.5 mmed); was dissabyedlin 20vwed of DCMeahtreated mith dride(Sanhiyatraom 1

temp@ratlﬁ@ @%%‘1%' &ﬂ?let@'cbﬁ%?’sloﬁﬁntéﬁ% FosirBH PRASM | MR8 ZBsErved and the

h
reaciGfirpe Vol pge ooy sEX calilE TR0 R Rolaied JBE plBn wi
2M Nigs imMg@iibwas theatdigsaived ik aertomirile S IaE dreated vlragiym

carbdnatedd AT @it 1. 34Tinenat): Jhe reactiordt MinDe QB MRE65K60°C for 6 hours; the

crudd GrAiRES GREY RARR4AS 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
O
N H Cl

A

o” O
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phase was dried over Na2SO4 and the sol vent renoved
| eaving the crude product, 1.01 g. 1In the second
whaiozl286sh1e sane procedure was applied to convRCT/EFD46/008845
ng (3.59 mmol) of 4- (1, 1-dinethylethyl) 3-nethyl
3, 4-t hi onor phol i nedi car boxyl ate using 2.134 g of 55%
3- chl oroperbenzoic acid (6.80 nmol) in 5nl of
DIPE® (d [84ankp et tnenod), wastadideditp g solutign gf bfl-dimethylethyb (2Rt .

(aminDhfetSATRIYAElidinetdfodxREd (104)S MRioS i B0 infliceBOM then chloroacetyl

chr oqgr [ .
crori DR SERIe o g NSNS Ot ot
being werked up3REM wanagded arghthe orgrsicatase wasrveshiodithey satyrated
solutipp pfammdriurd chidriersThelcrifie wds parified2dy(filtsh chrddpatography eluting
with éé%%éﬁar@?etﬁ DacatBe 82 &rdidg 35285)9"3% tRkNargét mireAall0 (td,
ok 20-2.96 (dd, 1 H);71.56-1.24 (m 9H). 10

MS (BRdrI B TDHM 6 thyl 3-thi om)réohol i necar boxyl at e
NMR Y CRGCH):ox (ripen)(@AB$.28((br.s. Ol ). 4NB (@NVBHH3F61%6 (Mol it 3o -3.14 (m,
3H), 8f158.¢4(m, 11 H)d it 1Bethed ahH)) 130ret(Ry

3, 4-t hi onor phol i nedi car boxyl ate 1, 1-di oxide 15 (D15;

1,73 5.9 mol) in 17 m of anhydrous nethyl ene
DescEiptigp; e, ) g

trifluoroacetic acid (4.2 m) was added
(8aRptHexahysiropiirpto[ . 2talpyraginad(4dlzonedBi4hi t r ogen

at nosphere. The sol ution stirred for 3h, while
allowing it to reach roofmt ture. The sol vent was
renmoved under reduced pr ure and the residue was

| oaded on a SCX cartridge, Shed with net hanol and

eluted with 0.5M methanol i ¢ anf®ni a. The basic
1,1 -D‘lmamyiemys (z@rg{[@?ldr@mm)am]mbgﬁo -psofq#gimt(e%agﬁbn?d&tz 9(151)1 3;1.24
g, 4. 'Wad dfiSole@in 20 bARERE a REHHE with MPA(GPhIT At rodft
templ@?ﬁ?@%lq%?&i%%cgg :réigp %ﬁg 33? éés:}r%_gégmgtériég\[asidbférv%and the
reactipH)mixRirg wag |@gled pntol#BCXacartridge 7Ehe produgtpbtagegiafter ggmon with
2M N%;mum M(dﬁH \2/5051 Eﬁ?\@iéiﬂ\t@nn ifitb(bftﬂw K3(\)p ml) aér;i treated with s%d}:urgr
carbdhiate?1143 § L10l34 MY hE rEWCbA MG A WM eatddhLeg° V&V odrs; the
e R R
dichi@otrietrmmel\eQHi 95T affdrding 230 end ofithe idesiretecqnipa@indl. 08 g,
MS (BSE): ﬁg ) in 14 m o of anrydrous 1,(2-di chl or oet halne

! y a of Ot

R LU R R TN &) It SRR Kb
2.89 Bo il 6% (Paldh B3Pt SPeil - QBrl-98 (3, 18).4-SRrbBp (TadH). 181-
1.71 Gddzid), add-1.22 (ol i on stirred at room tenperature.

Addi tional aliquots of N-boc-2-am noacetal dehyde and

sodi st ri acet oxyborohydride (1.0 g, 4.7 nmol) were

Descé'c?g' and the reaction continued overni ght. L
4-(1,1-Dimethylethyl) 3-methyl 3,4-thiomorpholinedicarboxylate 1,1-dioxide (D15)
0]

) O

S
[Iﬂj\COOMe

Boc

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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-47 WD 2007/ 028654 PCT/ EP2006/ 008845 The sol vent was
renoved under reduced pressure and the residue was
w@eoo7oessss by SCX col umm, foll owed by chronat oRCHPP2006/008845
(silica, cyclohexane: ethyl acetate 70: 30 to 1:1) and
again SCX, to give 295 ng of the target conmpound. M5
(ES/+): 337 [MH1]+. 5 NVR (DMBO-d6): b (ppn) 6.77-6.55
phasé¢ mas Hriejl over NZ,SO.Gid(the selveft re@oged Baging the cradp praiugg-1.01g.
In the3setbhbatth) thedahe é’ro&&ddr&Ma@ld)p ligd BQoRvédrt 7§ amgl(3tHg mmol) of 4-

a, 1‘%@3‘?&]3(? éﬁyjr é/metﬂw g thio r}ol 9 rboa%'_%(s( fﬁﬁ?b'o?gs%

chlorgpegb@z&g Igf dlcmorgmetpa@ auNpg 173 gof crude
produod| THel cmmb)fﬁedmbg keactlons were purified by chromatography (silica,
cycuoﬁe%e(/{e[n(yl aéetgtm/éml t81ghugl 9. P Y lof gk bampamet hyl ] -3

MS ( S % r\{) 38@\@% hﬁte 1,1-di oxide (D17; 295 rrg,

% g8 drous di chi or onet hane
NMRABMSO-de)nP (RIM} 5. 5515111%6%:3!1) A AtHR1Md RS 133 Qﬁt(mnéH) 3.62-
3.35 @0 3H)t B128vE$0 (taf 1HY);, 8l 0a2.96 (dn1HENMPEE-A124r (e, ORler

nitrogen for 1 h 30mn. The solvent was renoved under

1%Ced pressure and the residue | oaded on a SCX
Desc&'&t'ﬁh‘n washed with methanol and eluted with
Methyt3-thioparphalimensarboxytate bl sliexide WB6)puri fied furt her

by chromat ography (sil |Q:§Ocartr| dge, cycl ohexane to

ethyl acetate, then dic onet hane to

di chi oronmet hane: nethanol I70: 3, to give 165 ng of

the target conpound. M5 (ES/ ¥j: 205 [I\/H]+ 20 NWR

(DI\/ISOdG) b (ppm 8.14-8.08Q br.s, 336327

Toa ?ﬁ m I33 3i0 %oﬁ 1,1-dioxide
(D15§1 %5@'%9 gn% H{J%f g%ng 2'5%;8}5 y F@? £ |ﬂrl rlfluoroace?m acnd 4.2

ml) w@staduqdj dwwi@zwlmle[@mng:@t[mcthr pitrogen af;nz:s@hgoq dbe solution was
stirrefi B %h, while afdwn&t 1@ Peachitoorh @erfipSrd 6P MEHeOsbIvInt was removed under

reduc%%gﬁgé/s%é) gX& ?‘%fgglhﬁ%évag]léa]de ] 21 §éb<"!3a%n§5% v%yﬁe with methanol
and %ﬁﬁ?f mtb@éwﬂﬂetmc aaeeniay é’l?é%a§ W@%PP%JWS’E%CQQP‘:‘S" angythe
solveabientiaved leavingob @ geof ThdBacgetplaeluci.n THE (total 20.4 m,
MS(@§/+ 4 1oP[N+Rgd the reaction stirred at room

B ﬁg”ﬁire N
3.15 gaddd): 89 1t%29 481 Utk 8r1 12h &8 61 2% BP5vRS0 Bnthhued at

50C for 12 h. The solvent was renoved under reduced
Deschiptioaui7e and the residue loaded on a SCX cartridge,

N o R

th|omorphoI|necarboxyIate 1,1-dioxide (D17)
.'S'.
|:Nj\“/OMe
H 0
NHBoc

To a stirred solution of methyl 3-thiomorpholinecarboxylate 1,1-dioxide (D16; 1.08 g, 5.6
mmol) in 14 ml of anhydrous 1,2-dichloroethane was added N-boc-2-aminoacetaldehyde
(1.1 g, 6.7 mmol) and acetic acid (0.316 ml, 5.6 mmol). After 30 min. sodium
triacetoxyborohydride (1.78 g, 8.4 mmol) was added and the solution stirred at room
temperature. Additional aliquots of N-boc-2-aminoacetaldehyde and sodium
triacetoxyborohydride (1.0 g, 4.7 mmol) were added and the reaction continued overnight.
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col l ected and the sol vent renoved | eaving 172 ng of
the target product, partially contam nated by the
wae@roesess material . 35 M5 (ES/+): 191 [ M+1l] +. PAEBER006/008845
2007/ 028654 PCT/ EP2006/ 008845 NWVR (CD30D): 6 (ppm
3.50-2.70 (m 13H); 2.42-2.33 (dt, 1 H). Description
20 (7R
The Sdhent Was ngrdoedyureteh yeéduces ahessuremnddbe negidyelwag purifigddyaSCX
colungﬁ,'?&rogle%'h@' rématdrdphR(silid, cyclohexane:, eth)fl 2ac<:eltate] fOl 34(,)] to 1:1) and
. -l X yrazino[ 2, 1-c , 4] oxa
aga"k?@éz%’,@%ﬁ%ﬁﬁmgao&%%%ég ‘COYN OH N N e 31-
MS (RBie: @3B+ -0H O N SOH N Boc norphol i ne
NMRZDbMBMm-ay)y bi(ppract.d7{6/63 @b,eidt), 4.173408(m,5.H803.68+.97 (sa8H), 3.48-
ngleflo , 28027 . Slrehler anga-13%(s, oH).
331E R B SR S0 P R 2O Y BRPHIA 412, or)
tetramet hyl uroni umtetrafl uoroborate (TBTU) (2.4 g,
Descripdipnritol ) and dii sopropyl ethylamine 10 (2 m, 11.47
Hexahyalgpyraifo[2Be][i @ithi@sn-9(6 H)Fertk 2,2+didXidei(D18)A sol uti on
of D-serine nethyl ester Chydrochloride (1.8 g, 11.57
nmol ) and dii sopropyl eth ine (2 nm., 11.47 mol) in
di chl or onet hane (15nl) S prepar ed and added to the
reaction m xture. The reathio was |left stirring at
room tenperature overni ghtl{_ URC M5 anal ysi s showed
conversion to the product. “The reaction was dil uted
To a wblutiordofahétbyioR - (fiin e -difethylethyd)ory]earbomdiaadnojethlgl]Sat .

] L) t
i 0 S o s S o oput
dichlQfPMeiiANeMAS: gl ¢ tiiqrageett peiganddie tesiifing splitigp was
stirreghat gforl tepesatyrectntien sitepgan foreky mini The savent wes remaved under
reducBaepressaeé 'taﬁdjltFt;eWéSid&é lddded @naf SCR@BIUNeReshéd with amedhanol and
e U5 R 8 e A B by comatgarany
(silicg STIE0B RPN RO RGP 1 dhesPig e Breleedo diigTaipethane:
methang! 70:303 8 give 195 mihef the targetasemoxndr e was | oaded as
MS (ESA): Qoswégg cartridge, washed with MeOH (4 col um

\V; . ' 0 | 4 P
NMRYBIEES)). 80 %?%ndg (e 50169, VAL RAR 519, SFEBY g&%'b'l)' 3.19
3.15 QR 1961 QLT OB 0 92 b 1HU ire i@, AFYpYre 2 (. TH)

10 mL of MeOH and stirred at 50C under N2 overni ght
Descriptidh-19 The reaction was cool ed down and a precipitate

f ' |ect AN tion to 25 give
°°ta§%“3%§*%’f“'“él%2' %ﬁff‘@ﬂl?éﬁn}c?ogxgcﬁgﬁ&? BI " 9-303
(MtNa) . 1H NMR consistent'gmth structure. Approx.
60:40 ratio of diastereoifsongers: 1 H NVR (400 MHz,

DMSO-d6) 6 ppm 8. 17 - 8. 0.4 H 8.09 - 8.17 (s,

0.6 H 5.17 - 5.25 (m 0.4'“@3( .09 - 5.17 (m 0.6 H)
3.95 - 4.29 (m 3 H) 3.60 - (m 3 H 3.33 - 3.55

Toa pegiai%i Qggar{ypgoﬁ?%f(r{&z,%c% BinihzBD e HEore 2 St dioddé (D18; 165
mg, 0.81 mmol)in 1 ml c?f 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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(7S,
9aR) - oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7- yl met hanol
WQ@RwW70¥8654 9aS) - PCT/EP2006/008845

oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 7-yl met hanol (D21)

-49 WD 2007/ 028654 PCT/ EP2006/ 008845 0 OH N HO N ON

LN OH OH (7R
NMRYEBBOD){ & ypno)3/ 5@ 21791 (rh  BEN2AH >RBBEdE, Ab).2, 1

-c] [ 1, 4] oxazi ne- 6, 9-di one and (7R,

9a9) - [ hydr oxynet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxa
Descypﬁ pé,OQ-di one (D20) (365 ng,. 1.82 nmml) was trea1 ed
(7R, QaRIH-thy dspxysnethylhexahydippyiazinaled -clt1.41exazine-6,9-dione and (7R,
9a8)7 ¢ hpdradymethyl]linexahyd uspyeazinof2, val 1 /43X azirexi6 Bedioa& (D20)

and checked by direct MS, show ng-conpl ete conversion

olo the product. If cooled,to QC, and 2 ni CH
fol|l owed 1 of conc. 0
Meq #OC—stisr ed Nor

[ re added sl ow vyj
gy .—fthe—sorut
N'h Bnd checked by| di§ec The dol uti on was k&:
BogoBm t enper ature, | t he sol venioH engved and t he est due
taken up in MeCOH ta few drops of ter added), | oabegsy
on a SCX cartridge, 10 washed with

) ) MeOH (5 col um )
N-Bog granpheadipe ZricprepxylieacidiAstatechnbBh aneBP crranhyas guspeded in 15 mL
of anmydnbysidichloposthanes ahd frebiedivéthw@ibenzattibzottled-NaNIV' Nte
tetrarﬁ?b%ﬁ%ﬂg&d’n@ @ﬁaﬂg%r(?%ﬁ% (*@1}[)6(2%1' ,|7.9|\¢/|1: IHFT%?% dioptopVIEAYIamine
@ mig 447300 T froeton e oo Aa i sqlitl QR0 e rptot ester
hydroghlagée (L8 gei .57 mmaplh aask disoprerytethdamige (2l 14 4ANRMEROD
dichldvbinethaBOt 5H) ) Wagoprepdred@ind alided tq the réadion)migtusé Fheded@ion
was Iéﬂ%ﬁrﬁng Swz?f?n t%ﬁwpfra’élsjr%‘lo\%mlgﬁ%uggé-l\?hg ahaél%lff%hégé t%oﬁolersi?n to
the prlqjjucthg% anﬁflérghaﬁglhétﬁé v\ﬁgsd&r] %ﬂngfpaggﬁ L} and extracted with sat.
NaHGQH29a4) rik),(dried 1N Hearshythe shlyeni(wasmemeyey sThe ¢rpde wamtaken
to theaidé&lst)egwmbuﬁmﬁwmifiaaioa, 1- 20 c][1, 4] oxazi ne (D22)
It wa?@ soé\é1 in ?0 t fdi;jh|8rometﬂa e arhd ﬁr ted with 10 mL 01 TFA. The reaction

-7-( gl-lmet ety?d t@sylox
was sirf'm s igbpealra 2nf specked by L,Qri@%% V(’bé“s;h%‘y
disap@&areinée bf the pRaiforiinée stirting maderiahinepiseObpRNEVWDRE 0P the
deprotéctéd Species (m/z= 233, M+1). The reaction mixture was loaded as such on a SCX
ca rtnci%?ﬁ@é@@%@;l\fﬁﬁ fi h&g#ﬁ ’v%l’u%lési aﬁé QXREd Wit 0 A RLRiic
] . 9aS) - octahydropyrazino| 2,

ammanig| The besific Qﬂhﬁdr‘fﬂ'W%‘{ehPéﬁ%'P"? vt cqliggisd apd the saveptpeyoved.
The residue Was sissvlged im1AOLmf MEORBhy dtinecsatch 0 61 umdentdt beateight (16h).
The réddioh VRRL R Ied ddWrEimiNa pRRfbitale fofiné® which was collected by filtration to
give 370 mg of the title compound. Direct MS: m/z= 223 (M+Na).
'H-NMR: consistent with structure. Approx. 60:40 ratio of diastereoisomers:
1H NMR (400 MHz, DMSO-d;) 6 ppm 8.17 - 8.26 (s, 0.4 H) 8.09 - 8.17 (s, 0.6 H) 5.17 -
5.25(m, 0.4 H)5.09-5.17 (m, 0.6 H) 3.95-4.29 (m, 3H) 3.60- 3.91 (m, 3 H) 3.33-3.55
(m,2H)2.61-2.90(m, 0.6 H) 1.03-1.15 (t, 0.4 H).

Description 21
(7S, 9aR)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol and (7S, 9aS)-
octahydropyrazino[2,1-c][1,4]oxazin-7-yimethanol (D21)
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mol ) and TDBMSCI (590 ng, 3.91 mmmol ). The reaction
was stirred overnight at room tenperature (17h). It
woer®7dedest ed wi t h di chl oromet hane (30 nli) and BXI/ER2DE0)S845
with sat. 30 NaHCG3 (2 x 20nmL). TLC anal ysis (Et OAc :
MeOH 95:5) showed 2 main products. The -50 WO
2007/ 028654 PCT/ P2006/008845 organics were dried and
the solvent re | eavi ng an oi l ch was purified
by flash chr oFEt %@hy (silica, E[OA HEt OAc: MeOH
90: 10). I sol at edNt products:
(7S, 92S) - 7- ({[ met hyl et hyl) ( di ﬂve\,hyl)silyl]oxy}m
et hyl ) oct ahydr pyraZ|no[2 1- c][1, 4] oxazine (D22), 253
my. Direct Ms: mlz>x87 (Mrl). 5 1 H hhﬁbﬁSOO MHz
6 ppm3.72 -
(7R, %R)37-€W)droxxnwyl)bﬁ%afydmpyzazg@[%ﬂ -cl1, 4i4)xazme§ 9- d@n(?z?n(irﬂ R,
9aS)-I-(hydraxahethylzhexdhydropylrakiho[2, RE[+4]3xakzind-619-Bohé ((20) (365 mg,
1.82 %niog W48 tr@até& (}ch%% M Bf Pra EiHTlTﬂF E&luﬁbn7§t BoPQefperaturE) The
1

suspggéogdw%r oE §1 elgetzdl%y glrecﬁ/lé sﬁowmg compmnte conversion
to the( predeetAf was cppled ta e, r?éldr%/métqﬁme%wm adepsslowly] feltgwed by

1mL éftdoyic) lact (zwwelmpyrr@zsdm[oa was warimleddb 0| stieredP232 h ad@2hecked

by di & olMﬁ)n gﬁﬂ% )a Fﬁi (s% El\%?oveda dthe
resnd%gga\é in yPg)Eq W_ﬁOng gr? ed S 796fr|

wasth mjth :MQQH {5 Qolegn(w@uraeqémng e8ted with BM r@a’qhamolm; amm@gla The
ninhyGfin-pdsitiVd fractibhs wede d8llectad ahdHhe %o@@nt-reﬂno9§d (Iéﬁvnri‘g te title
s 10 Cleor L Hodh i 8. Ko

ns | soner & on ROESY Cross
-legagggswtegéygp ﬂgwtgr@ ggpears tobe a mlxture of diastereomers in approx.

60:4afi@, 5- bi s(trifluoronethyl)phenyl]-N-[6-[ (7S, 9aS)-7-({
1HNM@ 400 MHz, DMSOds)G m450 4.59 (m, 0.4 H)4.38-4.48 (m, 0.6 H) 2.96 -

374%[@@ 1 G DL | ] ) TBS AT B

yl]-4-(4-fluoro-2- rrethyl phenyl ) -3-pyridinyl]-N, 2-di met
Deschiptipn @2amahDelscr{pfid>n) 230 N CF3 ~N N O OrBDMS N CF3 \

iy e L RS L e

c][144 )a%é%[l 4] oxazine (D22) (250 ng, 0.872 mmol)
was dlssolved in 3.8 nL of toluene. To this 25

(7S, 988)-0“({[()7]1-\«ﬁtﬁeﬂ@ﬁbtdyn(dlmethyl)mIyl]oxy}methyl)octahydropyrazino[2,1-

eIl ﬁokg,,ﬁe mﬁ)t rifluoromethyl)phenyl]-N[6-chloro-4-(4-fl

p yI) 3pyr|d|nyl] dlmethylpr arl\&rs‘de[v\o
200 7] (460 ng, 0.8 ]ﬁol) follo
bi s- t'& t er t —putyfpfrosphi gﬁ pal | adi um (110 0. 215
nmol ) Rexadecyl trinmetyl a iNum chl ori de ML of a
25% aqu%eous sol ution) and sodi um hydroxide sol ution

(85 pL obHa 50% aqueous sol ut NorepMs85 mmol ) . “TRBDMS

sol ution was 30 degassed by 3 freeze-punp-thaw cycl es,

then stirred at 90C. After 4iyoJdJPLL M5 anal ysigha
(7S, 9aR)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol and (7S, 9aS)-
octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol (D21) (315 mg, 1.83 mmol) was
dissolved in 10 mL of anhydrous dichloromethane and treated 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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i ndi cated conversion to the target conmpound and no
trace of starting chloropyridine. The reaction was
whe@agtiess o room tenperature, diluted wth Et GACT/ERD06/008845
m.) and washed with sat. NaHCO3 (10 nmL). The organics
were dried and the sol vent evaporated. The product
was isolated by flash chromatography (cycl ohexane ->
orgamwwm@nanattnmolsesntremoa@d lgaving an\wih wbiolr m@zgewfied by flash

chrorf? MM RO BRI A BrOACMROH 90:180 Boed ' SBdowe! |,
co e s
a1 %@xa@mg (@ reft MS: m/z= 287 (M+

1H Nmm@oby\mez WWOehfemmpbm 33t )Zlﬂgo(xry}hm):m(y‘?) 3y @riti8a- 3.56
(m, 22 rzobg?(th ) blestl 2r@rhneH) PESZ.2 &f¢m, 1Li4) 425 £6), 3 R) 2.02 -

216 {5 [ 130 - da i 15]6578° R SRR UG W6

Iden '@dsasdhg(Ctsr'§¢m9folﬁﬁ¢ét°ﬁ‘ﬂ§>ﬁﬁ¥rﬂ7¢ﬂs R&3K®- chl or o- 4- (4-f | uo
ro- 2- met hyl phenyl ) - 3-pyri di nyl ] -N, 2-

(7s, ( ipﬁﬂﬁé\ﬂﬁmw (dirfe §| ||yﬂ6‘x d!rébyﬁ&irm[z,qf
o St rh e Ty

1H NMRs (S0P Mz QAM$S pnasqbﬁB b)1 l;i)a3 P dd.uini) 3.47493 H)B.883.43
(m, 2/AE.@3 t, 1 Hp@.68eU76 (M1 i) 2162r-2.68Gn el 280a12.562fnh,UXH) 2.22 (t, 1
H) 2. ‘i?”?qgginuﬁ ﬁ‘ugﬁoéo 4 B? o1 H)Fhﬁ) g‘ %H?b%ﬂ(@% A) bovRd ¢ A)

roomte er'ed over
IdentRg o 158 Tk {5l PASERD AL S N ol i (- et hy!

acetate (200mL) and w th sodi um hydrogen carbonat es
Descliplion 280! ution, 200 nl). Phases were separated and the

243 5Bt °’$¥g{“3¥)§§eﬁéﬁr“ﬁfé'§ﬂ§?béﬂz e G fed
dimethyleth d'ﬁ‘r‘?H‘y'&'MHeh&(m whexabydiepysasine s, Lrclld Sloxpzin-8(1H)-
yI]-4-|()41-qu6rceﬂ ngthyipheoyl) gepyridinpljN, 2glimpthylpopanamide (024) 10

to 20% Et CAc/ Cycl ane to afford the title conmpound
as pale yellow fo m( & 1g). UPLC/MS: peak at Rt =
1.26 mn with mz .35 [ MtH] + HPk;ﬁ(vvaIk up): Rt =

6.98 mn (area % = %8‘6 2) N20 Descri tion 25
2-[3,5-bis(trifluoro )phen@l | - -[(7S,9aR) - 7- ({

[ (1, 1- dinethyl '%s,)’(dl i t hyl)
hexahydropyra ﬁ%‘\[ 1-c][ 1} 4] - 3
yl]-4-(4-fluoro-2-meth yl') - 3-pyridinyl]-N, 2-di met
hyl pr opanam de (D25) 25 ., HNCF3 ~NINS O/
orBDMS N\ CF3 F
(7S,9aR) - 7- ({[ (1, 1-di met hyg et hyl ) (di methyl ) silyl]oxy}m
Wéh}/l)oct ahydropyrazino[ 2, 1- c][1, 4] oxazine (D23) (140

Meth 0.489 mmol) was dissolved in 2 nL of toluene. To
(7S,9%hi-3-({[6lo1 -dimeshyloiay!) dinarttly hsiw]oxy e tby insiatiydraperazieé. iy,
c][1 4%)4!4!416"(“9?» (250 phd, oveTR rahol) iviastdissotviedrih 3B0mL of toluene. To this

solutlgHWéé E'[Q% - rIfQGFd%tﬁﬁ%h@ 1R [g%lo'?&ml(haﬂuoro-z-

methyISRa YDA, pordimieN i thyl%ropanamude 05/002577] (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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pL of a 25% aqueous sol ution) and sodi um hydroxi de
solution (45 pL of a 50% aqueous solution). The
w@oloanessm was degassed by 3 freeze-punp-t haw CRCI/EB2006/008845
then stirred at 90C. UPLC/ M5 anal ysis after 4h
i ndi cated only partial conversion to the target
conpound. More catalyst (20 ng, 0.039 mmol) was added
whitessutidt 380 mgd@.#b® mnhalf §7%) takere tsthemekestpr withowtdurttier - 52
charadfr28fdn. 028654 PCT/ EP2006/ 008845 addi tional 2h, but
no change was observed in the conversion to product.
The solution was diluted with wwth EtOAc (20 nL) and
Methggidlied with sat. NaHCO3 (10 ni). The product was
To a streédasaatidmyoff(T 8,98 SERA({i(tat-ogr aphy (cycl ohexane: Et OAc

dlme%Ieﬁ'\y‘l d|§gth§géllyﬁ§xﬁnﬁﬂ*yﬂob’t§h P Rhzino[28(c) [T 16%adel(D107, 5,

17. 4gm0 dée é’} | §1n drglgolEéW Qt@é{)mﬁér%ﬁgﬂi&r%%ﬁh ML%@{, ﬁ slolutlon of 2-
[3.5- l(lg(mﬂgprog}etml p@gn w)-NVq[6-ch heew hy-Rig )nyﬂ -N,2-
dimethypeddaplairéde (ﬂo}ﬁganbﬁﬂyhmelesl |h|5@n'okqﬂdw tqhmanmmcmﬁefollowed
by sddﬂ!h'ﬂté)f &ft@kn&@@h @ee) 84 mes Bhasisariaei-botfephdsphihePpiliddium

(1. 49%_% %mél%gNrﬁe %Itm? gs Qe ted -gf &%ﬂ%@éﬁ%é@{& %for 4 hours.

The 'HPFB‘V? was @llgwed to cool down to ro temperature and f tered over Sterimat. The
filtrat avaz diven diluted witly ethy a¢etate K2QQsmly amdwily sodiomi hydrogen carbonates
(sat. b@llticH, L00 N Phasss W Tddpaldle®ITd the aduddus.ysmmis extracted with
ethyl gl:etgge EI%H r‘ﬁ;’JSTﬁjé 8&%@58@8{&%%%\%&5%@8%@& ﬁf—a‘és@bgnd
conc%%[‘teéed erra)decl; vg ?6%?[ Bl_Jgftéediow H;gtqeyf: rgglaéc?graphy eluting with
10 tofAple Bmwm@wq@nqm gfford tustitmeampaundsisialeyellantipamde. 19).
UPLCIMSh peab aeRran26vmis withdet = ZBREANEH? nl, 3. 95 nmol)
HPL@%{R Ia nggué 68 Rfin gaqgéjb/(; oRgWR§ St irred for 30 m ns.

solution containing the serine free base was
added to the reaction mxture and it was left 20
Descsiptioni2®y at room tenperature overni ght. Water was
2-[3, aﬁliafeﬁlfmmlhethye)@hehm-m&[(nssaRp-d-({[hm-tvvo phases wer e

dime h i)&ﬁmems"ﬂ h ﬁéxa SﬂﬁB xazin-8(1H)-
Wit R o R ey

crude material (1. 66 g) was used |n t he next step

wi thout further p ication. 25 UPLC-Ms: nfz= 349
(Mtl) @t=0.59 m asicri ption 27 (7R, 9aR or

9aS) - 7- (hydr oxymet exahydropyrazcnp[Z 1-c][1, 4] thi
azi ne-6, 9-dione (DR7)nD agt ere0| SO 1 of (D32) 30 S

CCI(N(JLOWN O e BocY |N\
oTBDMS”

(7S,9aR)-7-({[(1,1 -dimethylethyl)(dimethyl)snIyI]oxy}methyI)octahydropyrazino[z, 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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OH OH To a solution of the crude 1, 1-dinethyl et hyl
(3R or S-({[(1R) -1-(hydroxynethyl)-2-

W@ p@vigdesKy) - 2- oxoet hyl ] am no} car bonyl ) - 4- t hi oP@T/pPaeb6é/008845
ecar boxyl ate (D26) in 20 nL of 35 dichl oronet hane were
added 10 nL of TFA. The reaction m xture was stirred
at room -53 WD 2007/028654 PCT/ EP2006/ 008845

additioeatir, dLtine cliangedtassobséhedso theegunverssnr te pppadiatt. Uheesolution was

dilutddSAHCREh Ef@&é%% d REsHeASHItUSL. m@gm}num@pﬂ&aw was

sola iy 8 it IR LHRE FIORE o RS 5730, 5 3 etow o
87 mg Q¢ araeld23% btaken R ﬁhermewa%eewth@léduﬂ%ﬁr charactesization.

mn. Then it was irradiated three tinmes by m crowave
Desc[r rg;}%ameters 5 T=80C, t=10 min (1X); T=120C, t 5

he r enpv
1.1-detny i RIS TR R BRtn S matnibgda D s
oxoethylleminpleacbonylifid¢hiomenphpligecargoxylateinoncpieferced name) (D26)-
Diasferédisaiepn, washing with Et20, to give the 1St batch

of the title conmpound (120 ngy, y=28% over 2 steps).
The filtered sol ution was evapor ed to dryness and

the resul crude dlssolved |rrad|ated
two tines Ey SOC
t=30 mn). Afte iltration, the'&nd bat h ethe

title corrpomd @as isol ated as a BdsrBwn ppolid (94
ngy, y=22% over 2 steps). The filtered soI ut| on was
treated in the sane way as before and after four

To a solatiansiN-Biot tidomatpholind sarboxyydic andt(@1488 gT +B3nol) 280 O-

benz&tholiﬁ%)N RN, /\F r&%nﬁl@tﬂ (urla?@dn ¥éﬁ%ﬂ§6r@lb&%¥e0d"r5q1‘uﬂ(@€97 2.17

mofh 56 SRR S 2l Rirne ot BIEER (07 0k £ o and

the S@'HF%WB%{SWF%%fO(Né@ rm@q‘r OSa sHSpgpsipy o\RRedRampihd ester | of
hydrdchipnides0.47 gus.ed nnmolo hes ndf ashggroud PchloMbhethérewad ddded

DlPEQ\ ]7)m@5 mér‘ih g{é% o'W@as é?Mé f9r630 R PThen the
solutlea &ontia nl_rl)gg% 8 ineé ﬁore Ba?wa aiiﬂe%to—;ﬁe rea§t| rrtnﬂ,yrel qq)lt was left
stirring.at yoom tergergiyre evanight.90 (d, 1 H) 2.80 (d, 20 1 H)

Wate?wZS addéed lthé Meactiohdmixturband the @ffo bRased wlreldeparatdd. TAB aqueous

Iayeré)% 5&1 tﬁé‘%nﬁ )ghchlorﬁnﬂeg}?ne é darnd thtre ggﬂt])o g es were
I DRSS e e LT e
next giep (MIBAYt fadher@urificaios. 1 * 0 N 0 N O N ON SOH SOH To

UPLGNMBIsRenshomed) @heosbanihi ng (7R, 9aR
or9aS) 7- (hydroxymet hyl ) hexahydr opyrazi no[ 2, 1
Ell 4]t hi azi ne-6, 9-di one (D27) (264 ng, 1.22 nmol) in
Descﬂ'P AP#‘onet hane (5 nl) was added
(7R, 9aR or 9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione

(D27)-Diastereoisomer 1 of (D32)

S

j\ﬂ/ i [ j{fo
fL i
OMe —— —*> %\/
N
Boc OH 0] !
~

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
-53-
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77% m CPBA (684 ng, 3.05 nmol) and the reaction
m xture was stirred at room 30 tenperature for 3 hrs.
wabw7o2865ent was renoved and the crude was purP¢T/BRR0DE/008845

chromat ography (silica, CH2CI2: 2M NH3 in MeOH 95:5 to

8:2) to give the title conpound as a white solid (200

ny, y=66% . HPLC/MS: nmlz= 249 (M+l) @t=0.21 min 1 H
tempaiigiuré 50tk heBiob@ntieps Gmevedair@ier redgced plessure aqy the tasidue
was taken dp ) MEoBGarddbaded éﬁ a$Bbcarlifige dthe ftadtlbons efifed with 99

methérqg Ja orﬁa &]%r%céloe%fé %7\;0 d_rpm gra cg}csfg% Fbthégs?ﬁﬁlq? \eﬁs stirred

at 50(G for #5ympin. Baervwém%azséﬁxe@&mﬁs zormerpey@sgfﬁyt parameters:
T=80Rsten O ptin (1X)2V=1307S, t=BaRindRX)]. The solvent was removed and after 2 days

the c@ﬁg)re\?ea?e'djﬂh@)férﬁ%% 3hy Wrﬂ@ﬁégﬁ’@ Ene @aé—pFécEd{atde]dt»htrﬁ@ME Jnd it
was cQledigf by ARlvon I AEEERT R ¥Ele 1" ot p3fe e bt
(120 59ayT28Yg oyeme stgan- dhe filtered solution was evaporated to dryness and the
resul@®Yrude, (digsdiver ymBME, lwdsdradig@dapy tiaeisihy[rRiclowave (set parameters:
T= 139% 4=4d H}?)aﬂfté}%t@aég ndih@® Batén @’f Pyittle ci)%gﬁné M |§@Iated as a

brows)it OIS ISP A 07 e PRIFERL I TUPE SR 4= e n RS same

way apeaferiegnd aéiedfmm nuw@waé@ilrtﬁ,dmpn@marmterﬁ RF’(%Qa.C, 30 min
(3X) &M f=00@sin AT thet 3 bdteh bEMmEtitlo Rompslng vasdsuhted ak@ BtSwnish
sold %@W*/S%f@i *3"' SOCcart 11 gac. 1o gl ve the §itle.
S'”CectBﬁIB’HUWcP PuV%?S(VPQQS'H’g r%'él anglysis %JPif'lﬂ“ were
used MPhe/nelt stap.z= 221 (Mrl) @t=0.17 min 15 1 H NMVR (400
UPLGYMS: DS i+ @av46%6n(t, 1 H) 3.18 - 3.26 (m 2
1H N%IRQ(%QO A&%%Méb dzb §'§p 6% ﬁbﬁz(ﬁ-gi(%‘szg’%g') ;')ﬁ%ﬁdz 1% 3.98
(dd, 11H 38pr 3.90 (M1 3 éer tlgdm 4H4( 7@57ggR131)290( 1 H) 2.80 (d,
1 H) &3y 2781(({:{ (111—!)]2 45-2.64 (m, 2 H)

di met hyl et hyl) (di met hyl ) si |yl ] oxy}met hyl ) oct ahydropyra
Descj % 1-c][1, 4] thiazine 2,2- dioxide

ast er eoi soner 1 O- 10 S CS~* N N
(7R, 9aR or 9aS)-7-(hydroxymethyl)hexahydropyramno[2 1-c][1,4]thiazine-6,9-dione

2,2-dioxide (D28)-Diastereoisomer 1 of (D33)

0..0

[ S
* %*

O [

To a suspension of the starting (7R, 9aR or 9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-
c][1,4]thiazine-6,9-dione (D27) (264 mg, 1.22 mmol) in dichloromethane (5 mL) was added
77% m-CPBA (684 mg, 3.05 mmol) and the reaction mixture was stirred at room
temperature for 3 hrs. The solvent was removed and the crude was purified by
chromatography (silica, CH,Cl,: 2M NH; in MeOH 95:5 to 8:2) to give the title compound as
a white solid (200 mg, y=66%).

HPLC/MS: m/z= 249 (M+1) @ t=0.21 min

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.34 - 8.47 (m, 1 H) 5.11 (t, 1 H) 4.80 (dt, 1 H) 4.25
(dd, 1 H)3.89-3.99 (m, 1 H) 3.72-3.84 (m, 1 H) 3.62 (t, 1 H) 3.49-3.59 (m, 1 H) 3.23 -
3.37 (m,2H) 3.13 (t, 1 H) 3.01 (t, 1 H)
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VN ~, N OH OTBDMS 25 To a suspension of [(7S, 9aR or
9aS) - 2, 2- di oxi dooct ahydropyrazi no[2,1-c][1,4]thiazin-7
WO 2007 pmesshanol (D29) (182 ng, 0.818 nmol) in SPEI/ERT006/008845
anhydr ous di chl oronet hane was added Et3N (340 pL,
2.45 mmol ) and TDBMSCl (246 ng, 1.64 nmol ). The
reaction mxture was stirred for 15 hrs at room
Descriptioer2® ure and t hen t he honobgeneous solution was | eft

[(7S,9aR dr 943)- 222-dﬁﬁ&&oo&9hﬁ¥ﬁpyl>&ml W&ﬂ[ﬁd’}dﬁdz?@yt]h?tﬁ%l
r e aq ayer was extracte

(DZQ&B?%?%B% %F%x%@r?gsj(SX) and t he conbi ned organic

phases were dried vvlth Na2SO4 and -55 WD 2007/ 028654

PCT/ EP2006/ 0088@5 evaporated to dPyp@ss. The crude

was purified by omat ogr aphy (si CH2Cl 2: MeOH

1:0 to 99:1) to@lg%fae title conEou @ as a white

solid (150 nmg, UPLC/ M5B, ml zN'3 (MH1) @

t=0.54 min 1H A00 MHz, DMBO-d Nppm 3. 39 -

3.48 (m 1 H) 3.31;— 3.40 (m 1 H 3.33 (t, 1 H 5

2.91 - 3.09 (m 3 Hro4 70 - 2.85 (m 334§y 2.56 - 2.65

(m 1 H 2.42 - 251 (m 1 H 2.27 - 2236 (m 1 H

2.19 - 2230 (m 1 H 1.91 - 2.06 (m 1 H 1.74 (t, 1
To a khlufiorBeY ths stadting) (7RO 98R of 9aSH7-()drdgawmthytherahydlitorl@azino[2,1-
e, %E%rn% R otn(e'z‘ 5 HRxRIBRDRY! (08RY,0led8 hkiol)Wa2 ad¥RE 86 mL of 1M

BHs TE SR Pwamesﬁwﬁ) 0 SY5P8RF PR P80 pvgiigh! apd

Chec@@w@ b@&M zino[2,1- c][1,4]thiazin-8(1
HCI 8-\ {¥4.18-rL) wad hddudoto Zherasdatibm hixtyre) edblgy to GNONhd tHE @2sulting

SO|Utl§r‘l RD%%W@!W&“@W R?j]e)wg ﬁ\ﬁ'ff@ﬁ %9'Wrtr{]dgg tQPFJE the ftle

—993-\393? agﬁgﬁe 8( mg,_quan%?atlve yneld%l solution “of
HPLGIM$e Nz é?hWﬂ)o@rtEOHYIFD"Ql | yl ] oxy} met hyl ) oct ahydr opyra
1H NEIR@D3, MH@]EEMse}dehb PPES5E (21 H) B gle3.26 GA02 H) 204 @15 (m, 4 H)

0-
212 2 P R A R B B YR - N BB R R e
uoro-2 20
nmet hyl phenyl ) - 3- pyri di nyl ] - N, 2- di net hyl pr opanani de [ WO
Desc?i@%h%%??] (180 ng, 0.338 mml) in 3 nL of

ne were added
(s, %ﬂm‘eé&) ﬁ gﬁtyl phasphi ne pal | adi um ( 34,

dimefiylethyl) %H@ﬂ JRilyHorgmat awmmmrenvfﬂ%'wz('z@ng%waame 2,2-
dioxide 283%0)dastargoispoientli on) and sodi um hydr oxi de sol ution
(40 pL of a 50% aqueous solution). The reaction
m xt ure was geg ssed by freeze-pugp-¢éhaw cycl es and
then it was st‘ rred at 90C for 12 hrs. During this
reaction t| t her anounts of pal | adi um
cat al yst (1 ) were added. AS. and NaHCO3 wer e
added to the r ac |on f—xture and tKe/vao phases were

\OH SOTBDMS

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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separated. The aqueous phase was extracted with Et OAc
(3X) and the conbi ned organic phases were dried
W@ Na28e3654 and evaporated to dryness. The cr udeP@EEP2006/008845
purified by chromatography (silica, cyclohexane: Et CAc
9:1 to 75:25) to give the title conpound as a 30
white solid (172 ng, yield=47% . M5. m z= 831 (M+1)
evapanateditb@iryrids2. g crupe @anpurified by eomatgryphyridiliaa,6-H W2 MeOH
1:0 tor99: 1)16?0@& @ tilk RompBEn Y& a%ﬁéw&moeﬁg/ﬁts@gal 008845

UPL Mé N é?ﬁ@}gﬁ’ﬂz th(%an.ﬁ) 6 ppm 8 01 (s 7 86

1HN RlQﬁO()MHQ QNISE-&¥0 ("}13 3448451 1 w:ggg ,:}]401( 3 @3313 (t, 1 H)
2.91-3.0918, em)21704)285$m 3mm<m5mm szma 51 ma 1h) 227 -
236{;% 1'3H2)§19 %3"07(n€m1H§1§)| %c%l)?(m 13HPO7ﬁr(fﬁ 11-1)@80’-(573 Hg -0.02 (s, 6

H (s, 3 H 149(s 3H) 1.34 (s, 3H) O78(s 9H) 5
0.00 (s, 6 H Description 32 (7R,

DescoipBbn31( hydr oxynet hyl )

23, &S?&Qﬂ?#ﬁfo?&%@ﬂ?wmbﬂyﬂ-wid 78] 3dr 87086-R({frdi-one and

d'meg}i’é‘}th?’)(‘ﬂ MY meshula-disridehexapydrery 3Nl b

c]l ,ﬂmlmn@(vﬂbvwdﬁfm? 2-msthadpherof)-3wygdinyll-NZoc O Boc

dimethydpiopahamlide 31)Diastepécisomer of N- Boc t hi onor phol i ne
carboxylic acid (0.803 g, 2.96 mmol) in 16 nL of
anhydrous di chl or gmephane was added
O benzotriazol - 1-yIg"N, N, N, N t et r anet hyl ur oni um
tetrafluoroborate[%éﬂé:) (1.03 g, 3.22 mol) and the
solution was stir or 45 min. A | ution of
D-serine nethyl est ydrochl oride ({03911 g, 5.85
nmol ) and Huenig's %as 85 mmol) in
di chl or onet hane maslgrep re
m xture. The B3O 0N wa
t enperature overni ght. P
conversion to the produc
wi t h di chl or onet hane and racted wth water, dried
(Na2S®™4), and the sol vent s renoved. The crude (1.73
g) was taken to the next step w thout further
purification. 20 It was dissolved in 60 nL of

To a SbIGIAsrQTEt SiFoer gis)-agfed- 15 ml of TFA at 0C. The

dumeth‘glﬁﬁu& af’cﬂne%p&l&@&gg%e{hg@&t%@@P@Jg@éz‘i‘rﬁoﬁsS ] I][ezzﬁfh aamfehz 2-dioxide
(D30} (d47 Mg meéﬁ‘d@ppﬁb‘%@ﬂloﬁmew&w@@yw [8-abdoro-4-(4-fluoro-2-
methylpinenyl)eRypyridifys-, L atime thgtprapamamige [0 20SERO2ETE (180 mg, 0.338

mmol§ f 3 %t&@nh§%u§@l0@ﬁtwé£ fved bf%flﬂ—tbh%lﬁcﬁ:&‘diﬁﬁme paIIadlum (34.5

L L qRE Paeggdéo;%ﬁjebus

SOl v a and
mg, LGB oA B fom B bt G 6 |
solutigRsnd; spdiump Bydrpxide splutiqm (4 0aileef HP@Ataguppig sqldiandrigareaction
mixtueolvbe dégabsby b iflebzabump-thavl cydles amd then if wagustitred at 90°C for 12

hrs. D?}Plﬂg?ﬁ]& r&dchibn B%erfﬁﬂﬁéf'ﬁ%% ofCtHé §ﬁ5d1un:r %Stawﬁpﬂ 7+17 mg) were
{h

add %ﬁ o, onatﬂ%c?% \t\/ﬁr e rggctgﬂnrm%tqﬁ? gn@?we two phases were
separgteds T be agueasahase Mas\exiterted wilhiitAAg (3%h and dedcdmbinégkorganic
phasd¥exéresdried (WaiS@)tnd evapsratedus dfiness.iThe. crade Was poiifdd N

chrongiégraphy (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

to the reaction
eNt 3X1 rrf ngCRt room

- M5 afnal ysis showed

he reaction was dil uted
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(7R, 9aR)-7-(hydroxynet hyl)
hexahydr opyrazi no[ 2, 1-c] [ 1, 4] t hi azi ne- 6, 9-di one 2, 2-
walresizkssand (7R, PCT/EP2006/008845
9aS) - 7- (hydr oxynet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] t hi
azi ne-6, 9- dione 2,2-dioxide (D33) -57 WO 2007/ 028654
PCT/ EP2006/ 008845 Ol "O ~c> N"O NON SOH OH To
1H NMRs(30pdviidz, MBS O-ds7 B ppm 8.01 (s, 1 H) 7.86 (s, 1 H) 7.60 - 7.82 (m, 2 H) 7.16

(d, 1 BpBlos’-A 1w dh %Mws%hxk)hammdrmmam RPB.8114¢1d (.4 1880 -

ZI
394 ?ﬁ 9(5% g#r 0X rfetﬂg/](ﬂ)ﬁexa‘h op }%grng[of (T 1]3[H tﬁ82 (m, 1
H) 2.5 (31819, 2441 8R4 ( 145 4 .78 (5, 9 H)
000d; éM)or onet hane (17 rTL) vvas added 77%mCPBA (2.21 g,
9 84 mmol ) and the reaction was left at room
D turefor 2h. A precipitate formed and was
esc§| ed and washed with MeOH The |iquid phase wa
(TR, bﬁ%pémewahsxwwppqulgdrd{ t'wz'npaﬁs#rdlone and (7R,
9aS) TRhgarXyaicthylyhdxatydcpyrazibolPZ)l -2][1(A]thidZiié 6/9dibaeXD32)
85 15), obtaining 4 rrg, 2.39 mo 1 H NWR (500
, DI\/ISOdG) 6 ppm 8 (s, 1 8.41 (s, 1 H 5
G H)512(t1£ 0 4.8 (dt,1H)4.70-E.7 Ho
Nede,~dd) 407 - 412 I\
3 - 3.99 ( BI—Q .78 - :
(@OCPH) 352- 3.57 (M- T H 30Rr3 -
- 3.18 (m 6 . Mxture of di
(ratl 0 about 55/45). Description 34 15 |
To a selrjarpof N-Boe tiememhalinaieapgxis arie[(6.803 g} %@Mpmnl)mﬂwv- of
anhydripL$ ﬂ‘tbhb&ﬁlﬁéth&h@wbé a8ded O-benzotriazol-1-yl-N,N, N’ N-tetramethyluronium
tetrafR@® bo?at '(f'B Q%:é 28l PRy & tﬂg[sgiu%oﬁ%gsﬂﬂré@fo?a'S%lz A
squt@Y_' Ose I?ﬁmetrg este gyc?ogﬂoné)e (0‘%1% Igssommo'_gagélHuenlgsbase
(1.02galR)5.85 mnyzﬂ)rloﬂmmrwemeﬁ aMeg drenarec anchafggeditodhe teagtiommixture.
The reattivR-vasdefl stififig At Fodih xhpteatdf: @nﬁm MRUPLC-MS analysis showed
Y
convgi@Sh d : gaees f@é%\ékmlé%ﬂﬁ%g Grcpbght bl e
with water, drjgd a&dtli RPEeR qur_r n&dq rﬁg)was aken to

the neﬁmm\aiEMfurthhepsnfstpM| on was refl uxed over ni ght,

It wadisSEREIkeD fal ot Mbkiodrethamslaed addeRIdESME @8 MFAtat @°@.7The reaction
sturre@ggro%hﬁt%nﬁ?%éu%%p%ﬂ“f@ J&\@Pt ﬁé%%\@d nd)s ?%8%8%? p@%@ure and
the resisaeslaKE U VMR andifedeceya X sanneige  Thesfactiggs coming
from BEtveatetcoll8&d, dmrisavént removest and the radiduecdiasidvadiis methanol and
stirre@Hf 56°CesleRigiChenat BOtCIER 21h! BRY t28tid\Ra& ¥BEIE4 B8wn kept in a
vesab 98153scit B 0 o Bd AT peck b W00 1

conceptrgged_ bysreppving, thggoqsq,entzThg two bagjipng yere apglygedﬂy H- QI which
was donsis2nHitR tHiEbprod@ct 38s 4 mixt8re-bf dlasiérebispmérs-rhey were combined
and used in the next step without further purification.

st er eoi soners \OH

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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The sanpl e consists of a m xture of diastereoi soners

(ratio about 30 60/40). Description 35 and Description
W@B2007836WD 2007/ 028654 PCT/ EP2006/ 008845 (7S, POHEP2006/008845

R -7-({[(1,1

di met hyl et hyl ) (di met hyl ) si | yl ] oxy} net hyl ) oct ahydr opyra

zino[2,1-c][1,4]thiazine 2,2- dioxide (D35)-

Dlastere0|sorrer and 5 (7S, 9aR oP?P? ({I[(1,1

di met hyl et hyl
(di methyl )slly ngt hyl ) oct ahyd op pno[ 2, 1-c][1,
4] t hi azi ne 2, 2- NJIlOlde(DBO- ast olfSoner 1 0""0

0'9% 0 00, 10 &SC* N~N~ OH OrBDMVS

OTrBDMS To a sol utii on of starting dm noal cohol (397

my, 1.80 nmol) in™9 m_ of anhydrous d'T\@ij or omet hane

was added Et 3N (880 ?\ d TDBNVSC i815 .
To a ggspensian offflt.\9a )?r\(@Yﬁ’f@éWPF‘@M')%@ )é‘irPPYFéEI'“QR?e?'ﬁ] hithiagine-6,9-
dioner arah(7Re Op8)- &{(ydeoxyimethydh ez areckey rdmndP @) (V] thizeade-6,©-@lione
(032} (*891 {pﬁga@w :%nfai) quFeﬁldﬂbrﬂeth%é (1—-7 BB D wadtabded |7t7 /é/\ﬁ‘\SCPBA (2.21g,
9. 84 lIl) ed ea ﬂ% wg; %:Eet rgoqﬁthlpaﬁ}LérS% '\éngﬁjecngﬁ%}e f%rmed and
was Wﬁ(ﬁé@ﬂ apgwaghas withr NeQk. Jie ligkis Rhape Mag gopgertiated, The product
was |§d$lat@ﬂ'aiyd@sa|ah50n(aid)¢rapw (CHHRG -2 GH,OGHDG N NHEOM N 86)15),
obtaihi '59& uct s: (7S, 9aS or R) 7-({[( 1,1
1H Nb E H@gik@ﬂ@% 12%)'(% ahm”’@’{t 1H)
4.80 (_Tjta‘rsH 4@@.—343 (mzzu) 43R, (150 @ 2H8d, DisD- 6-)462|c§psm1 HI®.89 -
3.99 @n 40H) 3.3253.451tm, 2 H) 3.8299 1-H)B.20- § 87 (3, |1'|)-i(2$2_‘329- :l3_|)42£r9|§gH)295
_ ) . m

31&'@ %y_D(M&thig’ﬂs d%g%éeoﬁé%v%;'(%hg 86%5%/@5%05 . 0.04 (m

6 H (7S, 9aRor S)-7-({[( 1,1
Descrigtiont3dy| et hyl ) (di met hyl ) si |yl ] oxy} met hyl ) oct ahydr opyr
[(7S, 8aRN2[22diokiddalckahydfd pyradimioZ 1 ) A th&lﬂﬂ-yllmethanol and (7S,

9as) &@9@@@%&%@9@69%% noiéﬂi]g’\@g‘ 399{ v megﬂ\%gl

-323(m1|—|)296311(m3 274 286(m3|—|)
259-269(m19)223-239 ,, 195-210

(m 1H 1.77 (¢S 0.80 - -0.03 -
0.06 (m 6 H) cé@ 8t vvlththe re 'dusly obt ai ned
di ast er eoner Descri pti on

2-[3, 5- Bls(trlf Qetgmethyl)phenyl] [(7S, 9aS or
R -7-({[(1,1- 6 :
dl met hyl et hyl ) (di rreI\B)qI)sHyI]oxy} nmet hyd),)i 2, 2-di oxi doh

ahydr opyrazi no[ 2, 1-
To (7R Qa )-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) (592 mg, 2.39 mmol) was added 24 mL of 1M BH;-THF solution at room
temperature. The suspension was refluxed overnight, and checked by UPLC/MS: product
peaks seen at 0.17 and 0.37 min, both with m/z= 221 (M+1).The excess BH; was
quenched by addition of MeOH (10 mL) at 0°C, followed by conc. HCI (2mL) and the
solution was heated to 80°C and stirred for 4 h. The crude was purified by SCX cartridge,
leaving the expected product: 398 mg, 1.81 mmol.

1H NMR (400 MHz, DMSO-dg) 8 ppm 4.50 (t, 1 H) 4.60 (t, 1 H) 3.33 - 3.43 (m, 2 H) 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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35

c][1,4]thiazin-8(1
H) -yl ]-4-(4-fluoro-2-nethyl phenyl)-3-pyridinyl]-N, 2-
WQ@IReweneBsbor opanam de (D36) - Di ast ereonmer 2 35 -BOI/E¥E2006/008845
2007/ 028654 PCT/ EP2006/008845 O, ,0S c* NCF3 ~NN
O OrBDMSJ N CF3 F To a solution of (7S, 9aS or
R -7-({[(1,1-
(7S, %St RyT-€l¢1y1-) (di met hyl ) si | yl ] oxy} met hyl ) oct ahydr opyra
dnmetwl@n[h%l)@dlﬁie&ﬁylfduwnbﬁnmah?l)actdhwwiﬁraz(u5815)1 (:ma]tntazme 2,2-
dlox@eﬁ%&nﬁ? tehﬂ) gﬁl pf toluene was added 2-[3,5
uor one yF ﬁenyl] N-[ 6-chl oro-4- (4- fluoro 2-
nmet hyl phenyl ) - 3-pyri di nyl ] - N, 2- di et hyl pr opanam de
(7S, 9aRDop SPBAHOR D7 7] (136 ng, 0.254 mmol), bis-tri -tert-
d.mehwwdh?haﬁmatﬁsﬂ) l1oR¢inketh(B6ctaBydfd %lﬂﬂﬁl‘ﬁ-c][tltghg;zine 2,2-
0

C ni um chl ori de
d'°"'§&3§g§) éf%ag Gﬂ?l on gﬁg at last, sodium hydrOX| de

solution (31 pL of a 50% aqueous solution). The
sol uti on was degassed by freeze-punp-thaw cycles, then
sti rDedOat 10 90C for 3. th oA check by UBLCbI\/IS shovved

t he uct peak at 1.22 r‘rsn mz = 831 416
(I\/!2 1) The solutlonwaf uted with hEt
vvashe h sat. NaHCX ] t he organi c

(Na2S nThe product was |soI ted by flash

chrorra raphy (cycl ohexan QAc 100: 0 - KﬁlrE)NGO)
160 mg (3,192 nmol ) taken t of =the next step wi hout
further chbracterization. 15 Iﬁé@ﬂM&‘ptl on 37 (BQTBDMS

Toa chﬁﬁlorsof( Hé;n@@hﬁiﬁéeﬂé‘éﬁ&l %9;] di{ 80 Afrhdlyihaz il @l Ankydrbiy '
dichigiapihang o aity B dpae ang JOBNSSI§15.ma 5,41 mmol
The raaq:twe vaaalf(t@nqdm?mmt@h EqnDENPepaiaraatiovas chec [<@d o MPL/MS: peak
for th€prbducBoat®.58 Mot nil: X335 (BEM). 1IPWad OlILﬂecﬁwlthIUIoﬁlbr@ﬁethane and

extraé‘teé vs;?t'n bt (NaHc @l éﬂé@’\l«% ﬂéy 3_”_& I’E)Hﬁvéﬁ'ré}ﬁoved
car box

The G ey 8%{6%3'6@ Shippriforep % : L*z%'p 1%12 NieRH 90:10)

Isolated twe eradasist hy| ur oni um t et r af | uor oborate (TBTU) (11.62

(7S, 9aS SORLE ({10l -dintsl letey ) (@pition)st @loxyintsthy R clahyBroplsazino[ 2, 1-

cji1 4§ﬁra%ﬁe'5@hoxud-grl535fﬁ£§tgr%o%ﬁle§b' H IQQIF\JC (‘360 */Il—liqz dl\ﬁ‘Sbh?) 0 ppm

3.49 - 3.59 (m, 2 H) 2.99 - 3.20 (m, 3 H) 2.79 - 2.92 (m, 3 H) 2.63 - 2.77 (m, 3 H) 2.54 -

2.63(m,2H)2.20-2.28 (m, 1 H) 0.78 - 0.87 (m, 9 H) -0.05 - 0.04 (m, 6 H)

(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)3.36-3.43(m,1H)3.11-3.23(m, 1 H)2.96-3.11 (m, 3 H) 2.74 -
2.86 (m,3H)2.59-269(m,1H)223-239(m,2H)1.95-210(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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25 neantinme, a solution of D serine nethyl ester
hydr ochl oride (10.24 g, 65.81 nmmol) and

wa@li030pespyl et hyl ami ne (11.50 ni, 65.9 mmol) i PCT/EP2006/008845
di chl oronet hane was prepared and finally added to the
reaction m xture. The reaction was left stirring at
roomtenperature for 2.5 h. UPLCMs anal ysis showed
no nore starting @t i al and conversion to the
product (peak -6 2007/ 028654 PCT/ EP2006/ 008845 at
0.67 mn, mz = 432, 1). The reaction was dil uted
wi t h di chl or onet ha and extracted WFth sat. NaHCCS,

dried (Na2SO™4), and & soNyent sed. The crude
(23.5 g) was taken to tlie n Q t hout further
purification. ApMasdis =g,

at 0C. 5 The reaction roomterrperature
for 2h, stored in a freez over ni ght, and then added
again with 10 nL of TFA anfl stirred at room
tenperature for 8h. It wasFstored again in freezer,

Toaggyg{b@gmg Srﬁ A Ork) and stirred at room

on_.at OC -
aimetrg e DSy 'J%v}@@ o SRR e Az IE sl 25 cionice
(D35pi 11 0m. Q. I8 mo)tin 2¢ont of telugngrwasmdedtZelBial anynore.
bis(trilte@eethyspasnydl-NJ6-201ore-a.(4-flidro=2- E’r%yl;ilféanMBlﬁynd'Hw-N 2-

dlme{hﬁf’ag@aﬂgm‘{&l [IW§ 2W9§/Ob ?P’:ﬁi%ggy 3% Fr?'l&cgg rl])JSaﬁ]I té,lge
butylgiqsphieg PRISTE (65 Bl DAIRT PR, REXPde SFimgadammenilm chioride (16
HL of @o2fe muedusdsolutiod) amd: ad st dodiesi biydsoxide selutiare(@1wilt ¢f a 50%

aque%lﬂtﬁmﬁﬂﬁ%hﬂloﬂt\ﬁ% de¥jaliséd by RaedesLrfip-fthvlcyties, then stirred at

gooc? E}Fé MB?'/IB%( ggg_%g&é sﬂ&gé{()‘g:ed;& B34S p?gﬁg? 22 HE‘ = 831
M+1), 446 /> (l-g) T@e@@qu?n ya@@ﬂuteggv@ with %mAcl qu)shqd Wit _Sat4 N@ycog
and therprgbnids dBie@ TNa,S8,3 I herpro@udtwa3.isklated By H8sif afirofnakdgraphy
(cycu&e&Qne EfoRO1660 2 4dﬁ0)21€cﬁmg (8:192 nirfidl) fakEh t& thébhext SteP&vithout

scription 38
furth%g*h?raggngﬂbo&o 2H pyr azi no[l 2-a] pyrazi n- 3-yl net hanol
and (3S, 9aS)-octahydro- 20
Descrigtipnr3rzi no[ 1, 2- a] pyr azi n-3-yl methanol (D38) N NH N

2H-pyrazmo[1 2-a]pyrazme -1 4(3H 6H)-dione

GERNS-LhyrbRymefHy
S\’Z éﬁg &w@ﬁgﬁe h}%ﬁ%trgw h{;’% pyrazuP&fJi a-a]p)(l)l[azine ‘? L&yl-; 6H)-

dion®{X)7)3- ( hydr oxynet hyl)tetrahydro 2H pyrazino[ 1, 2- a] pyr
agdgne- 1, 4( 3H, 6H) - di eBQ<5 (D37) (4.44, g, 22.28 mol)

was divided into t aI port&)ons Each portion

E)r ated at OC with -THF solutio
E]uﬁbDHto—reH-mP r-eaci-l-on->\/\/asN
Meclled by direct U L m%és vvas no conpl et e. )\/N

fBe%t Rer al i quot of HBHS THE sol uti or® wag

added to each react n, and they we kept at 80C for\OH

additional 16 h. They were checked again by M and
To a sejuirn ¢fdl %@'Sﬂbhﬂdﬁf‘@hﬂﬁmw@@ﬁ%rh?% ZIerrqmpf):arbggylrpmgld (10.88
g, 32198aninbhin 110Gk of dichramethade vas aif&d oxiskrizotzzele -ywi-NIN, N’ N-
tetran?iQt h{) rd?\ﬁun@MtHﬁboroEBfété ?F‘BJ'I}U)' 19. 62%056”199%0%58 war med
dusoptrﬂ %tggla i ed¢8 ({ @i 5£ % mmgl) hI'he reactzllon was stlrreé for ‘[ ﬁ In the
meantime, a solutlon of D-serine methyl ester hydrochloride (10.24 g, 65.81 mmol) and
diisopropylethylamine (11.50 mL, 65.9 mmol) in dichloromethane was prepared and finally
added to the reaction mixture. The reaction was left stirring at room temperature for 2.5 h.

UPLC-MS analysis showed no more starting material and conversion to the product (peak
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M5 (mz= 172, Mt1l for both sanples). The reaction
m xture was purified by SCX, obtaining 4.07 g of
w@e@dozges4 1 H NVR consi stent with the struct urBCT/EP2006/008845
m xture of diastereoisonmers. 35 Description 39 (3S,
9aR)-3- ({[ (1, 1-di et hyl et hyl ) (di net hyl ) si |yl ] oxy} net hy
| ) oct ahydr o- 2H pyrazi no[ 1, 2- a] pyrazi ne and (3S,
at 0.6¥a8)n, B¢ £[432, W+1). The reaction was diluted with dichloromethane and extracted

with §Ht! nﬁélh&t;@td?héh)mgﬂ@}) hardtee |s}3|v]aﬁt>g§é}ﬁés%@ gﬁoﬁg%ﬁggés" %@g)&vbs taken
to tn R &I iof RERET BRITEISTE N " RE VN Sy SOH GV )

It wag digsolved in 80 mL of dichloromethane and treated wnth 20 mL of TFA, added at 0°C.
The rﬁa&)omnasahymdaatZd:erpyerarzeratn{rdfcﬂ-za] styrealzn a-feeegbneteansigbl, and then
adde828aindwin RRBL-d?P SFANH Sirrébrat room temperature for 8h. It was stored again

in freg%er 24 H,ﬁ%?i g wég ﬁfgggﬁwg@qf‘{@n rocgrg?er%pérature ?or%h After

additign et O ohde Maref Tokvand keatieg ahBe1¢ for 3N the reactign appaargd by
UPLQOYVS potad dordtbiB\t&sting Shaderiial abyrbSre3Broduol geenTdt®. 20, non= 232

(M+1 e%g{:t o%%«i@]fméé?@mé 8rb9te%ﬁor ®n Y the. c'rtﬁdé"@és purified by
SCXY&; = '8R§W§fe irr, aé%g %ox%rnmhﬁolnhms??uhogg\@s c(omtirjtrated

and the soligsregidug trisdrajec withi Nbﬂ%f@ﬁétamdrﬁhethﬂﬂh%cbewng\ﬂt% g of
prod ot MixNe&IOB) sindlo ifdsieecrdd@. t he  dried over Na2SO4. The

1H N %I% Wz%g(%?é 25{_}3 hg @“@Eé’%%ﬁp élégé% 3H)5.00 -
5.21 @Rpleli’?éd“pr“o%@i‘ THYp Be% )s?’gﬂ e§t5 7 Eo”gzg(m 2

H) 2.6 od94t(m, MH)t.26- aﬁ8dma§tl-ls)r eoners, roughly 2:1 ratio.
1 H NVR (400 Mz, DMBO-d6) 6 ppm 3.67 - 3.81 (m 1 H)

Desc%% 48 (m 1 H 2.58 - 2.84 (m5H)218-258
e T,

1.
petahydia-4pyrazinolt G-apy(azin-3 Wmethase! atd (35 gas)-astehydro-
2H-py@azid[HR-dlpp@azi{re3-yimethandb(Ix3cri pti on 40 (7S,
9aR) - 2-acetyl - 7-R{[ (1, 1- di et hyl W
(dlnet hyl)sil yl{] ox t hyl ) oct ahydrf
pyrazi no[ 1, 2- a] | zRe and (7S,
{[

9aS) - 2- acet yl - L, 1 dirmethyt eth N
(di met hyl ) si | yD met hyl ) oct ahydr o- pyrazino[1, 2-a

] pyrazi ne (D40) Q(O N NH NHN~N\LN ~OTBDVS
' OTBDMS 20 To a sol & on of (3S,
9aR) 3-({[(1, 1-di net hyl et hyl ) (di net hyl )si | yl ] oxy} nmet hy

3R, % %T% by Bt aRGAr0k HpgraBinBY 24 faztath 4BP1.6H)-dione and
(R BistaDKyOT R PYRFORh 2 aPHAZ L ARG - Sippe
(D37)4-A4 5 A28 nznel]) pas divided 01039 egaal@rtiony, Eagh pdrtiompial treated at

0°C with 11@0m0iof of1 Bl LTHP seIBEM aRE bivaghelddellix (BOEL )Yt 24R. Mhe reaction
was éh%cggd Wdire&%‘ﬁl‘.@/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)
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nmmol) and it was brought to - 50 C. A solution of

acetic anhydride (1.459 nL, 15.44 mmol) 25 in 16 nL of
walc@hbzassdret hane was added dropw se in 45 nmi n. PATIEP2006/008845

reaction was stirred at- 50 C for additional 30 mn.

and then let back to roomtenperature. The reaction

was checked by UPLC/ M5, which showed the two

di aser eoner i ducts at 0.54 an 57 min, mz =

328 (M+l). The r tion mxture Huted with
di chl or onet hank, @xtracted w tsh HCO3 and
brine, and the?qh)l\ed over Na2SO4. rude was
purified by flasnh 30 chromat ography ¢silica, CH2Cl2 ->

CH2Cl 2: 0.5 M NH34ip MeOH 90: 10), Obt\abﬂé&ﬁ 4.334 g.
1 H NWR (400 MHz, DVSO-d6) indicated a Ure of

(3S, gaRsdatatedre AR gysazind] h dbaigyraam%ylmpmhel atd (GSOSaS)emtahydro-ZH—

pyraZiii1 9- Ay rBAR3-yIHE AR DA8&Awed in 100 mL

o dm@fows@sp@ﬁ F?F?J‘.”D@‘S%‘F'H@g % %?ﬂ?}” mf(% Hﬁa%pﬁﬂgé' @43
59.3&mmgal)} dhe ferstion Wps stiseq at r@omitemmlea?zmrﬁdm?ezh al} Vo shegked by
UPLCMHS, whichBshowed conver5|on to product: peaks at 0.45 and 0.46 min, m/z = 286

(M+1 4f\fv£é18| iﬁggﬁen Q%L:P\e Pexméht'g Wt}‘.'éat %ta[l-?cé BiSbhdd bind the
&0t $'6¢

dried (of_xjgrl n% pqlflgggmﬁ_a orége:‘noétyo(lslhca CHJ.CI, ->

CH2(R):-NeQld 80130) 30 (gfVe(4.4 10g of the expected product
Specduni&tdﬂsketnhwttb: (el pretbotl Mﬁdtdirhé'o} GPé}éteI’@iH‘iéﬂs) 0y Ak e extigH-

1HNW§%boro- é??“”g%’pél Bﬁ)gﬂt ??y |d| n 1 48énb )2'|5? 2.84
(M, S et nfI (T |§)31\? 7§ ob%h 4 !5'3163 74 (m, 1H)
087(3333)0:8&&6#6@%(%2I~2)002(sT4t01CN NCF3 NNO

OrBDMSJ N CF3 F To a solution of (7S,

Desc?‘?)ﬁ)o 240acety| 7-({[(1,1-

L hyl ) si ] oxy irret hyl ))oct ahydr o- 2

(7S, ?ﬁﬁ)a%-pﬁe)tylﬂ-i{[ 1] Wflggqr\ygetgw&()é(mgthy )gilylJoxy methyl ctahydro-2H—
pyrada8)t; Z2alpyeazihe anf{(7$,194S) - amt_hly'!-(en[hyl ) (di met hyl)silyl]
d.me@%mgt)@@gwwgbﬁﬁ%nmaﬁ?n rb-2H- p@]’ﬂﬁé{ﬁ'?ﬁﬁ]p@%@de (D40)

ene was adde

2-[3,5-

bis(trifluoro yl) phenyl]-N-[6- or o- 4- (4-f 1l uoro- 2-
nmet hyl phenyl ) { 3- gyAi di nyl ] - N, 2- Ryl pr opanam de

[ WO 2005/ 00257 . 034 g,—3. 816 , bis-tri -tert-

but yl phosphi ne Lladl um (440 ng, Q.8Q mmol),

hexadecyl tri rret nmoni um chl ori de 3 20 pL of a 25%
aqueous sol uti on)\and at | ast, sodhum hydr oxi de

sol ution (456 pL oPTBPM8o, aqueous soPUBPMR). The

To a s6lLitdr 6M38ASaRIEHN S AcdilietHyighyiy@metnyphsiioky)mstiey)etasydro-2H-

pyraZiftfi2-aidyridifd afd 3%0§a g1h1 More bis-tri

dim \ngtfygéga ﬁs'f?ﬂ%xy&@s@%m é@%‘ﬂ" Ot Slani 2 gpyazin (D39) (4.407
g, 154ddnmpb ital 0imk of Tiebloremethane waa @dded triethyldsgine (PREMIS, 23.16
mmolMahé it wikbredgi ek $0f°0r, AtdptutienReatet ahgeritd @ 489 ML 95.44 mmol)

in 16?rﬂ1dof]d Jh?org}n'eth nfq,t\:{as dao%%é d?%gvg%é' }945 r‘ﬁ[1 3’% I?eanc-{—gﬁ was stirred at—
50 *G\Qedd qﬁl r’sggnn -89 then let back to room temperature The reaction was
checked by UPLC/MS which showed 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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the organics dried (Na2SO4). The products were
i solated by flash chromat ography (cycl ohexane: Et OAc
W@ 2003028654 0: 100). (D41) D astereoi soner 1, 1. 1BGBEPR006/008845
UPLC/ M5: peak at 1.17 min, mz = 824. Mrl. (D42)
D astereoi sonmer 2, 1.0916 g, UPLC/ MS: peak at 0.93
mn, mz = 824. M+rl. 30 Description 43:
N- (phenyl net hyl )-D-serine (D43) -63 WD 2007/ 028654

DescriplioRA0HRS BeSéHstion #£O2H OH  The title conpound was
e (o] rocedure described G R Brown,
N.-[s-gi_§§, %ﬂ?’g???sigﬂa%eb&ﬂ@ fans 1, 1985  2577. _
dimetiyrlothyh idiethysilylexy}neethybegtahudros2 Hipyearinel12-alpyrazin-2-yl]-4-
(4-fluorg@rmethyyplenyl) 2pyadinyl)2> (8, 5-bisitrBardramettiyd) phegyl) oV, 2-
dimef?ﬂll)}rdﬂ&ngmiw@"n)ﬂﬂbé‘fe'réﬁls&ﬁt@%)andﬁ' rred for 30
mnutes at R T. before cooling in an ice-salt bath to
-6C before addi % Sodi um Bor ohydri de (1.06g,
N-[6-i(3S0%%rer R)-Bracetdrdni{l{d.lover 40 minutes. The reaction
dimetimdethiyi)(dim@tinjl)siylfoxylamethyhoctahipdios fé-pyeithimef 1/2a)pyrazin-2-yl]-4-
- 50 -b§tinyR -2 I8 bls (@t oTEMlet P E
(4. ﬂ&@&?@?%ﬁ%%ﬁhm&ﬂ_ % 6-25foc and ¢ hﬁ)‘gﬁg{?r}mg’
dimethylprop3 MR HIAP§EeQITOW8E2 27. 90rmol ) porti onwi se
over 45 m nutes. eaction mxture was stirred at
R T. for 2 hours, shed with Et20. Made sure all
solid material infsolution, hence diluted with water
bef ore washing w 0 x2. Aqueous_.|layer acidified
to -pH 6.5, using HCIl sol uti on. td precipitated
out. Filtered, drieciN vacgum g¥en over ni ght at
40C to afford 15 a whitg i dji
(DVSO- d6) b 7.@wBDMS0 (5
3.61 (1 H m, 3.14 (1
(3R) - 5- 0x0- 4- (phenyl net h 3- nor phol i necar boxylic
acid 20 (D44) O NCOzH The title conmpound was prepared
according to the nethod described by HH Oto,
Hel vetica Chim ca Acta, 2004, 87, 90. To an ice cool ed
To a sgutian afr(7 8f 9a¥R)-2-ptetylyd-(E1 Hyl ) - D- seri ne (8. 90g,
dimeth |e5@mmhéth?m%%%% Ztaamﬁolzﬁq?ka)zm$ 2% p@eSRE and (7,
o SRS 1 AL oy o Oy o2
alpyraging, (RA0) kP & & 72dBMAY IB80Meiitriyene wapadded 243.pn
bis(trifl6orbjnetrythpbeémyi]r M- claibrd=4-4-flaano-2metiyiphe Byl 8 tpysdiny - Npdxs
cimefPISRANINGTING 20090025 € 834 & P Toindbied Wi, | ©
¥ . | u [ . in .
outy g altndh A Elbal S8 o he, Heeb S e R RRAEH dfbride (73
HL of g 35% padequstsolutien)anft. aklpgh spdivevhydsoxite salytinnd486 phioka 50%
aqueywed datwtiond| The. solutioh waat degjassdd by (rdeze alubrpr-thaiviug cles | then
stirre§ SR 25 ﬁ'lor&f)i@-qm—&%)(-)ﬂ)lﬂ IbRosphifepibdium @y Aid, ©)37 mmol)
was a déd %ﬁg 'thle Méﬁdn sjhgroeoégat ¢ }!Ioernatdldﬁirc])ngﬂm 'l]hr:ggacr:“or;n was checked by
UPLC/MS, which showed peaks for the expected products 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.

HCRy), 3.73-

Description 43: N-(phenylmethyl)-D-serine (D43)
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Descri ption 45: Ethyl
(3R) - 5- ox0- 4- ( phenyl et hyl ) - 3- nor phol i necar boxyl at e

W@ 2000028654 - 64 WO 2007/ 028654 PCT/ EP2006/ 00884 5PCDER006008845
The title conpound was prepared according to the
procedure described by HH Qto, Helvetica Chimca
Acta, 2004, 87, 90 using (3R)-5-o0x0-4-(phenyl nethyl) 5

3- nor phol i necar boxyl i (D44 3.13g, 13.33nmol) in
Et OH (30nL), cooling B@p’n bef or e addi ng
Thi onyl Chloride (1.46 dr and then stirring
at RT. for 6hours. Added rmr |onyI chloride (1

m.) and stirring at R T. overni g Added nore
thionyl chloride (1 m-) and stlrredfor 4 hours,
The titikel edmpountievas madeydcoondingitdéhe ptocaduye dedcebéd GeB. Brown, J.

CherﬂVSbB' REiiIRTPARS 1A119®51 45770 BEnzaePiyHE €10 A62MLD. BRl) was
adde taré ph&d{fl an9 %Blugugﬁ rr? Seﬁ‘ﬁ' V@BMfg“’t‘P%éb?ﬁ NPNaOH
colu (A Sy 15 S msls R ¥ pola Loolhpin 2 igprpaliath to
~6°Cr kefone addingi &@dlgmeomhvdrlpa](m%g 27 R0mmahpartipnwise over 40
minutéB. ThereGchoh de@@(lrﬂéij BeRCT.ifot i tioud Befdreddding more
benz%ﬁj%)hyﬁ ((Hb HOWA BAYE 2GR b(a@ﬁa between

6-105C3 251 dheg 9'%@%‘? gﬁw?@ o@, Sy, SOMmREYS ortionwise

over daninues . ThRereactiommatire quastyre QVR T.fer Rhastraywashed with
Et,O( BRdebsure oalt sOlidh eaténaitinso)utiod; henpd dilitedosith wagérbbefore

wasHibY @lth% 6%2 L%Hg%?/er' acidfigd 6= pH 7@@—hsu§§é’i—f€ﬁ sofution.

Sollda %r ,pét)%atﬁolét erig |e%Prgme§&a%rﬁ%ﬁrgop§é?CP ﬁfé&zﬁ)r gto afford
a whitg $olid indE% Yigldvar m up to room tenperature overni ght
NMRIDMBEERd6pE 7f44-7 1BEY &-ﬂ xmh 388 (2lddgp@. 7 &61 (1H, m), 3. 14 (1H,
m). bor ane- di net hyl sul phl de conplex and 25 stirred at R T.

over the weekend. Reaction quenched carefully with

wat er, till the effervescenc ad finis
Desaiipiyen dho (AR B R erd-RbshIDeHd o ROUPhANIEERrBORYIIC acid
(D44pasified to pH - 10 usi ng 2N NaOH sol uti on before

extracting wwth Et20. Og | ayer was then

extracted wth 2N HCO sol y |§7 Acid | ayer was then

basi fied using 2N NaOH g0yt i rowef ore extracting

with Et20 x 3. Conbi ned gxtracts were dried 30

(MS™M). Filtered. Evat ed under reduced pressure

to afford the title conpetind as a coI urless oil in a

The ffedmPblnd Mad fdphled Bt 8@ cfibed by H.H. Ott
Helv%tnca %Enﬁcﬁ? %‘é@c ?i% 43? coo ed SO u?osn of il- 1)’ >

(phepy@metayl}-Pheennerts. 399)4@5 bin ANMaBbksalutor (HQML) was
addedRhigroacétyl CBloride 14 BB A5 TTHnh3I0,0frbpa@idver 15 minutes. The
reaction was stirred for 30 minutes before adding 30% NaOH solution (4.5g in
15mL) and stirring at R.T. for 2 and %z hours. It was cooled in an ice bath before
adding c.HCI solution to pH<1. solid precipitated out. Filtered. Suspended in
isopropanol and heated at reflux for 10 minutes. Filtered hot. Solvent evaporated to
afford a pale yellow solid. Triturated with Et,O to afford the title compound as a
cream solid in 29% vyield.

MS (API+): m/z 236.1 (MH+: 100%) @ retention time 1.61min

Description 45: Ethyl (3R)-5-ox0-4-(phenylmethyl)-3-morpholinecarboxylate
(D45)
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N~.., fOH ~I O Ethyl

(3R) - 4- (phenyl net hyl ) - 3- nor phol i necar boxyl ate (D46,
wWQ2339286%4 36rol ) was dissolved in a m xture PET/EP2006/008845

THF/ Et OH/ H20 (1:1:1 45nL) before treating with Lithium

5 Hydroxi de nonohydrate (0.432g, 10.29nmml) and

heating at 50C overni ght. geactl on not finished. Added

nore Lithium Hydroxi de drate (0.200g, 4.76mmol)

and left heating for a f r @4 bours. Added nore

Li t hi um Hydroxi de (0. beg! 238nmol ) and heated for a

further 6 hours. Adde Lt hi um Hydr oxi de
(0.100g, 2.38mmmol) an ated for a further 16 hours.
10 Cooled to R T.. Reattion neutralised using 2N HC
sol uti on. Sol vent evaporat ed. Residue partitioned

The 63 we@pobRY! td ﬂﬁé%ro@é&ﬂ@@@étriﬂeﬁfb

i ol RS e e e e
3-marghelinesago w@ctacec! &3@% aéad1%§3a1w ffslér@ gqe}ang in an

ice batrebeffore HBd(ngDThipnylnﬂaloﬂae (1.400kt) dmpwi@e @ldenhentstlorrmg atR.T.

for 6hoe. AdABdThorelthidril Bhioriie (3 miWhidestirrimg bt RIT. éverniyHi. Added

mor: @ r('1WiL Oé?\ ir dt)d?d rs, added further thiany|.chloride
(0. 5rg ﬁggg m@itg\jer{j g@t j;% f‘%@ tb[é)hny ?rl e%gmL)z left stirring
for 5 (temys. ﬁqlpﬁwamratﬂd)to:affmd fitle @@H‘rﬂ@@lmll agamaorange oil in
quantd¥eé yiéld93g, 8.73mml) was dissolved in dry DCM

us (SR St oMl b e T

[O‘]D’_LT e%?nl nut es at R T., under
argon before adding a solution of D Ser-Methyl ester

Desdrjpti o 460E thig (3 RP-44pdhe nl/TmaThyipi3)moxpHobhBEAriéxylatd (D46)
17.29mol ) in dry DCM (15nl). The 25 resulting m xture
was stirred for 45m nutes _before being allowed to
stand overnight. Dilute zgth DCM (60nL), washed with
sat NaHCO3 solution(2x °Pried (Na2SO4).
Filtered. Solvent evap d under reduced pressure to
afford an orange oil. ed crude in the next step. M
(APl +): mz 323.1 (MH#7100%9 @retention tine 1.17
mn 30 [alD=+ 11.8 0, where | =1 cm ¢ =0.5 in DCM

The #RSCbh¥du Ws prepared according to the procedure used b Brown,
Sty v e R R
3-morpholinecarboxylate (D45, 3.64g, 13.84mmol) in dry THF (70mL), cooled in an
ice bath before adding borane-dimethylsulphide complex (1.84mL, 10M), slowly.
The reaction mixture was allowed to warm up to room temperature overnight.
Stirred for further six hours, added more borane-dimethylsulphide complex and
stirred at R.T. over the weekend. Reaction quenched carefully with water, dropwise
till the effervescence had finished. Solvent evaporated. Residue dissolved in water,
basified to pH ~10 using 2N NaOH solution before extracting with Et,O. Organic
layer was then extracted with 2N HCI solution. Acid layer was then basified using
2N NaOH solution before extracting with Et,O x 3. Combined extracts were dried
(MgSOQ,). Filtered. Evaporated under reduced pressure to afford the title compound
as a colurless oil in a 68% yield.

MS (API+): m/z 250.1 (MH+: 100%) @ retention time 1.88 min

[o]p = + 103°, where | = 1cm, ¢ = 0.5 in DCM

Description 47: (3R)-4-(phenylmethyl)-3-morpholinecarboxylic acid (D47)
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HONOO(NO) ,, O(0). NONHO "Ir OOHI N p~
OH NH OH Methyl N-{[(3R)-4-(phenyl

woreaonpt8658- nor phol i nyl ] carbonyl } - D-seri nat e ( DAGI/EP2006/008845
3.72g, 11.55mml) was dissolved in EtCH (50nL),
treated with 10% Pd on C (450ng) then 5 placed under
an at nosphere of hydrogen oyer t he weekend. Left
stirring for further 6 hours™N Added 10% Pd on C
(200nmg) and left under an [gt bere of hydrogen
overni ght. Catal yst rermved by [ iltration through
ki esel guhr washed with g; Washing well with EtCOH.
Sol vent renoved under ced pressure to afford a
colourless oil. Gl dissdlved in dry MeOH (15nL) and
heated at 50C overnight. Left 10 heating for a further

EthyB(3rWY-gphaiyihetiPesimdrphelifedarboRAbie(li46, 183§, BBARAol) was
dlsscfl\?(gd%e miRf ?é?\“rﬁwﬁ?éhﬂ#% { '1t+15$|£11?_jh\g¥éljet g‘\ulth Lithium

ord the

Hyd rQ!S%eW@PB ete F(hé ggsf@g%mm@?@m Ing aﬁ@i’ ‘{“i@l‘ﬁlght
Reactiooogot @nishesh idsied: oee Dltwgmﬁﬂndrqxajmnehsdraﬁe (0:\206ge

4. 76r|nmol)laﬁmleft3heaﬁh farma \veBidr P4 Haesr Aged®mdre:Lithium Hydroxide
(0.100GE2 R A AR AR B rfehg 6 fblits. HdERF Mdre Lithitw ha
HydfP’f'éed 00%. WW%} gfesl fi"@ thaq S APUFS-7- yI net ha
CoolgdIto (k9 Resmbinn, nemtialispd wainds2N délralution. (yglveamieevaporated.
Resif 2@ pajtitidnetidetweenRCM aad Water.tAgueddstiayemnextiddted with 10%

MeOﬁf?ﬂ@l\fF&SSQBHBI% e4{ratts R i‘ﬁ f ré&fSHP@eF\Pévalaorated

undef §lided BitsSire £ & Fﬁ%ff’&b?ﬁﬁ;@m nd'85 8 Wl AR I 2 94% yield.
MS (APt )iz 1 bt d 0906 yr@oatention Hmgr&96 @Bl ed t o

[a]o R+T73°, swleve hE mporFd.8dn Mel@d reduced 25 pressure.
Resi due placed on a 1 Og SCX colum in MeOH with sone

Desé’%tﬂ;rﬁ 4§§’h/i£{ﬂ¥ -ﬁm (hhﬁ&mﬁ%%}plp&m?arbonyl} -D-

seringf evaporat ed under reduced pressure to

affordthetltle conpo a colypurless oil in a
quantitative yield. I\/Biwgm) aiﬁLl?s 1 (M+H+; 100%
@retention time 0.31 =gt 3.6 , where | =
l1cm c=0.5in MOH De cr|
(7S,9aS)-7-({[ (1, 1- OH
di met hyl et hyl ) (di ng )silyl]oxy}nethyl)octahydropyra
zino[ 2,1-c][1, 4] oxaz~e (Db51)
(3R)-4-(phenylmethyl)-3-morpholinecarboxylic acid (D47, 1.93g, 8.73mmol) was
dissolved in dry DCM (20mL) with a little DMF (2mL). To it was added TBTU (3.62g,
11.27mmol) followed by DIPEA (3.02mL, 17.29mmol) and stirred for 40 minutes at
R.T., under argon before adding a solution of D-Ser-Methylester hydrochloride
(2.70g, 17.37mmol), and DIPEA (3.02mL, 17.29mmol) in dry DCM (15mL). The
resulting mixture was stirred for 45minutes before being allowed to stand overnight.
Diluted with DCM (60mL), washed with sat NaHCOj3; solution (2 x 60mL). Dried
(Na2S0,). Filtered. Solvent evaporated under reduced pressure to afford an orange
oil. Used crude in the next step.
MS (API+): m/z 323.1 (MH+; 100%) @ retention time 1.17 min
[alo=+11.8°,wherel=1cm, ¢ =0.5 in DCM

Description 49: (7S,9aS)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol
(D49)

-66 -



10

15

20

25

30

-67 WD 2007/ 028654 PCT/ EP2006/008845 O H N ~NH O
(7S, 9aS) - oct ahydropyr azi no[ 2, 1-c] [ 1, 4] oxazi n-7-yl net ha
woedo70BB84 680ny, 3.95mmol ) was al nost di ssol vedi/EP2ode/§08845
DCM (12m.) before adding Et3N (1.1 Ori, 5 7.90mmol),
foll oned by TBDMS- Chl oride (894ng, 5.93nmmol). The
resulting reaction m xture was stirred over the
vveeke t R T.o under argo Left stirring for
nor e ted W|th washed wi th sat N{
sol utld‘h (lﬁx 20fL sﬁzﬂﬁ\alt—e{—ed Sy v efit
Re due pur i f| ed onoa M hori zog NH
co eI utlng 10 with 10% Et OAc/ Pt Ether to EtOé\c
to 10% MeOH Et CAc. Sol vent evapor at ed under reduced oH
pressure to afford the title conpound as a pale yell ow

E gy e Wf@@%% e e

placed uadenanatmasp ewp of1hygi@ogqn plvemhe weaekendii rrlgg for further
6 hoGrs0 Added. 1055 HddP G-(200mgPanavet ender-arl atimosphere ®f hiydrogen

over ngér?f é@bg flltrﬁg\%ﬁhﬁo ré/ ﬁj‘;esel hr V\ﬁshed with amﬁ

wasry g\?e l wftri B'Féﬁ‘d?ﬁ t@ af%srd a
coloqrm)mlz@lbmgs |@BdN‘I erFt3‘15mL) and heated at 50°C overnight. Left

heatidg[far a-fuithét 3 hburbefoee lnpblimd enR.T.- Bo(vent ntmbued undéoreduced
pressurey Redidié tritd¥ated Witﬁﬁjdjm for ARSHRaAL dRe %@r%&nd as an off white
SO“dgnéﬁ’m?}i bvgr@%ﬁﬂ% I ne-3 boronic aC| d (130ny,

0.8
MS (EbSE A0, bR RS pHEh Etenio ime AR, sy,
[a]o 8 +087.86nwmihEre Wasl aulded 0.5 inlMe@iHe (4nl) and stirred

under argon before heating in the mcrowave at 110C

;% dbtich U075 ¥ AAaRT g P fradin S A e R 7 yimsthnol
hosphi nepal | adi um (7. 8ng, 0.00726nmol ) and heated at

110C for 30 mnutes. therefore added nore
4- met hyl pyri di ne-3 boronE:O cid (51 ng, 30 037mmul ),

tetra kistriphenyl phosppi nepal adi um (7. 8ng,

0. 00726mmo1) and heat ed m crowave conditions at
110C for 30m nutes., therefore|added 4-

nmet hyl pyri di ne-3 boronic asid N&7ng, 0. 34mol),

SOH

(7S,9a8)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol (D49, 800mg, 4mmo!)
was suspended in dry THF (20mL), before being treated with 1M borane THF
complex solution (40mL) and heating at reflux for 17 hours. Cooled to R.T., MeOH
(8mL) added dropwise followed by c.HCI solution (3.2mL). The resulting mixture
was heated at 70°C for 2 hours. Cooled to R.T., solvent evaporated under reduced
pressure. Residue placed on a 10g SCX column in MeOH with some water. Column
washed with MeOH (3x 25mL ) before eluting the 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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-68 WD 2007/ 028654 PCT/ EP2006/ 008845 tetra
ki stri phenyl phosphinepall adium (7.8ng, 0.00726mov1)
waoa7hesased at 110C for 30 minutes.. Residue PCT/EP2006/008845

partitioned between Et OAc and Brine. Aqueous |ayer was
extracted wth Et CAc x3. Conbi ned extracts were dried
and sol vent evaporat ed. (flesi due purified on a 12 +M
hori zon col um el uti ng Pet Ether to 1:1 EtOQAc: 5
Pet Ether. Unable to is IaDg"&l ean fractions. Sanple
sent to be purified by NHEZ./GND rected Auto-Prep (MDAP)
chromat ogr aphy, white sol nddittin't di ssol ve was found
to be desired material. This was conbi ned with product
i solated fromthe MDAP to Efcford the title conmpound

as a white solid in an 83%y,tan\d M5 (APl +): niz 516.1
(M—|+ 100% 10 Descriptio

2-[3,5-bis(trifluoronethyl) er yl]-N-{6"-[(7S, 9aS)-7-(
{1(1,1-
(78, 95’3 8F Ak jb%ﬁ Qﬁh ﬁbk&.&w}ﬂ&ﬁm&)(b%@abzdﬁ@oyr a
3.95nip gj as4al g{ tg;ﬂeza 1%@3“ (1 0mL,
7.90mynaky folowed Dy EBDN@N 9 he, resulfingn

reactidn [ndixturé wed $tlrf‘édlovemhht3hydael-pdmhaﬂ R-TN\- ¢dercarigonol eft istitring for
2 mor§ él -bi pyridin-3'"-yl)-N, 2- dinethyl propanam de

Dilute %@?Pﬁ“gg?@%‘%‘g%t% w e%d)%%o%&ﬁéﬂ ; (I:_t) lang '3?304)

Filtered. fqlyent.qvgppratedy Res eﬁjtlng
with 1986l |Em@mc¢mmmedm E1QAg toOOi/eMﬁﬁ)i)i/Eft@rP& &zjméiyaporated

undert r%%b@@ greésﬂxré hy affetd tHeetitlel cobbuh@rasta palesydiieiooiein a 62%
yield. 5 0Ilgg i s(di benzyl eneacet one) Pall adium (9ny,

1H N 87563 (B M AE0R A B RERSTH: O
2.71 (1H, bt Fay 2.61 %ﬁ?l%a %&ﬁ 1) @LH%T gﬁd?bkmﬁ%/)&pé% (TH, m),
0.83 (tgpncg)to onge6eE s§30C for 30mns. Diluted with Et OAC,
[a]D o Eﬁﬁtere |sat1f:mN@|—.lC@25 klpckrine x1, dried (MySO4).

vent evaporat ed. ReS| due purl f| ed
eluting with Pent to Et OAc. Frac& ted
Descripitan 531 i bt ifbiaroontmhenenyd Yl cblSiorarethy! 3.4
blpyr@dﬁﬁ-IB o) -y2-dimethylpropadaarida (B§2ECX col um, vvashl ng
with MeOH (2x1 Onl) before eluting the corrpound of f
with NH3 in MeOH (3xl On). Sol venmi evaporated under
reduced pressure t fford a solid (86nmg). 30
M5 (APl +: 766.4 (M, 1100/() 6 (Mt; -TBDMS ; 20%
Crude product was use Yy drout further
purification. DescriptiQ n 1547

2-[3,5-bis(trifluoro th | ) phenyl ]-N- (6" -chloro-6-fluo
ro-2-

2-[3,31BIstyiflu8rometbiyphenyIRAS(6-stibrdNd dedoBepyridipyippaRani de
dimet(h% panamide (400mg, 0.726mmol), 4-methylpyridine-3 boronic acid
(130mg, 0.944mmol), sodium carbonate (0.8mL, 2M), tetrakistriphenylphosphine
palladium (7.8mg, 0.00726mmol) was added in dioxane (4mL) and stirred under
argon before heating in the microwave at 110°C for 30 minutes., added more 4-
methylpyridine-3 boronic acid (67.5mg, 0.49mmol) and
tetrakistriphenylphosphinepalladium (7.8mg, 0.00726mmol) and heated at 110°C
for 30 minutes. therefore added more 4-methylpyridine-3 boronic acid (51mg,
037mmol), tetrakistriphenylphosphinepalladium (7.8mg, 0.00726mmol) and heated
under microwave conditions at 110°C for 30minutes., therefore added 4-
methylpyridine-3 boronic acid (47mg, 0.34mmol),
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35 -69 WO 2007/ 028654 PCT/ EP2006/ 008845 CF3 CI N/
iO\ CF3 N F
WQ@2003/088604 s(trifluoronethyl)phenyl]-N(6-chl orPCHEPI©O008845
3-pyrid inyl)-N,2- dinethyl propanam de (200ng,
0.363mmmo1), 2-fluoro-6-nethylpiperidine-5 boronic 5
acid (73ng, 0.472mol), sodium carbonate sol ution
tetrakistriphenyptiosphisepaliadium ph8ma, BHEYRemaphiansdheated atg10°C
for 30 MINBEITRAgiIdue pélrtmtﬁﬂad BetaeencEOAN and Btineo defukousilayer was

extralchis WithEHOR :s’ﬂc&ﬂ».% g;éxt gwyaé@med% SHRENT S tated.

Resifit,piited 20 ?év‘@?&e{'éanﬁo B B P er it 11 Evonc
Pet !itiaer ééma;blqﬂe &plat@ople%ﬁapﬁ%% Saﬂeeaieowtﬁghefme'&'e@rbwass
Direct@d Mut6-Frep i(MDAR pthromatbgtaphy, white sedid did? Odissolv@dwas found

to beﬁ?%ﬁi‘é’d@ﬁatéﬂa@ﬂg@%ds@émﬁ%ﬁﬁ Brodudt ?éﬁflat{?gﬁrgrﬁi\r)g MDAP to
afford Hig ﬁffé%eﬁp R e g e s BSigh” (J 00T B oS
MS (5¢§3°|+) m/z 516.1 (MH+; 100%)

2-3, 5- bls(trlfluoromethyl)phenyl] N-[ 6-chl oro-4-(5-fl
Deséﬁbﬁbﬁssl X‘gs bls(trlfluoromethy phenyl]-N-{6'-[(7S,9aS)-7-({[(1,1-

dim l] 5( &m&:wﬂﬂaﬁ'ﬁdﬁﬁ ,4]oxazin-

8(1Hyy 15"%# 41 -eaf.rtsh@ 'b p?eﬁlymetwlpsoewmdﬂipéab
3- pyrldlnyl) N, 2- 20 di net hyl pr opanam de (200ng,
0. 363nmol ), 2-net hyl quorobenzene boronic acid
(73nmg, 0.472mol ), iUm car bonat - (0. 4m, 2M
solution), tetrakistii hep | phosp |nepallad|un1(4ng
0. 00363nmm1) in di oxan? me[e hedt e together in the
ni crowave at 110Cs#imro 30 AN Xt ure was
partitioned between Et rine. The Aqueous
| ayer was extracted with c x3. The 25 conbi ned
extracts were dried and evaporated. The residue was
purified on a 12+M columm eluting with Pet Et20 to
The M@(ﬁanlsimﬂucwemﬁhﬁoph@w}wdﬁdcmIhm-ﬂrme@ybamldlmr?-ai) -N,2-
dimethiftpoipahemids (D52 #9rg0 2 Seddol, (M8 8aSEeUY(1,30

dlme Hidigt lJoxytmethyloctah ino 1[1,4loxazine (D51,
51 5 %‘ %rr{?mo% SOdIl:Jan) OXI } r‘}/%j; §I) &e-}rgc eggsse% Cfgether
in dndthmgﬂ bBmu) forub meing yieferel 3dding Bistebiepryleagangions) yiedadium
( 9mg, MOf Bmimel) bihd 2-Dieyzlohex§lphosphino-2'-(N'N’-dimethylamino)biphenyl
(15rr?% %S’rr”rm() r:fr{dJ é &irfg Uﬁ S RFENALe c3naiibhdigtnizbe®hfér domins.
Dilut ”\%‘/Ens 8d witn &t NaHCO; x1, brine x1, dried (MgSO4).
Filtered. Solvent evaporated. ReS|due purified eluting with Pent to EtOAc. No
Fractions isolated clean. Mixed fractions combined, solvent evaporated and residue
re-purified on a 2g SCX column, washing with MeOH (2x10mL) before eluting the
compound off with NH3 in MeOH (3x10mL). Solvent evaporated under reduced
pressure to afford a gummy solid (86mg).

MS (API+: 766.4 (MH+;100%) + 652.2 (MH+; -TBDMS ; 20%)

Crude product was used directly without further purification.

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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~NN~O/ s O N\ I CFIl | F 2-[3, 5-bis(trifl
waierenesohd/ | ) phenyl ] -N-[ 6-ch | oro-4-(5-fl uor o- PETEP1Y6/008845

phenyl)-3 5 pyridinyl]-N, 2-di nmet hyl propanam de (D55,

50ng, 0.094mmol), (7S,9aS)-7-({[(1, 1-

di met hyl et hyl ) (di net hyl ) si |l yl ] ox }mst hyl ) oct ahydr opyr a

zino[2,1-c][1, 4] oxazi ne (D51, 34rg, 0.116mol) were

di ssol ved in tol ueffe~¢sbnip. B

tritertbutyl phosphin | 1 adi 2.5ny, 0.0244mmol),

foll owed by hexadecyl t (i mﬁt hyRantioi ¥ chl oride ( 20L,

25% aq sol), and fi sodi um hydr oxi de sol ution

(0.11 nL, 50% aq sol ) 10) were added. The nixture was

degassed for 5 minutesYbefore heating at 90C for 2

hours. Reaction cooledrto R T., diluted with EtOAc,

washed with sat NaHCO3 solution, dried (MgSOH4).

il t d._S t { ffard A I tick
210 S iR IS SR BB 2
dimethypropgoggnide 2GReg, @.gﬁ'ﬁmmgl-),; 2-fluoro-6-methylpiperidine-5 boronic
acid Z#3ridg 50 /472 (imolf),| sodtiometaripbnatecsoilifforNd.emthRM)p- 4- (2- ch
tetraki8frténylphosphinepalladium (4mg, 0.00363mmol) in dioxan (2mL) were
neatf EHRBEYE eihidgh B0 S5 TN PREAIR.AS was
partitanes! Betwesn: EiQAc apd st MaHGReA9ILTION Aguesniayen exisagied with
EtOA x3.rCainbined exteacts dned apidpearonateidd Reskv@npurified on a 12+M
horiz?gm Jéé.igtlgr% \ﬁghh T E&;cb lte @m@a\@%ﬂz%mégﬁail s\%ﬁn@ evaporated
unde ed’pr iffc?rﬁ hgﬁhlgﬁ&ﬁﬁ@drﬁi dgHtative'Vield,
s Bty A g ooy Snece, b ety

in the mcrowave at 110C for 30 m nutes. The m xture

Desowiption 85t thwbcg(hetlu_emmatmo;pmﬂylpyrv-[&chm SIE0-2-
mettlyRéfibnyfis pYHBAMIEN. 2difhdthifiropinamine (B8 1°C ¢

purified on a 25+M colum eluting with 0- 50% Et CAc/

Pet Et20. Inpuritiesgstill seenl’Sent to NDAP for
purification to afford]tHhe itcorrpound in a 96%
yi el d. 7 i CF,

F

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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30 M5 (API+): mz 553.1 (M+; 100% -71 WD 2007/028654
PCT/ EP2006/ 008845 Descri ption 58:

wW@2¢403/0886bi s(trifl uoronmethyl) phenyl]-N{4-(2- chPGF/BP2006/008845
fl uorophenyl)-6-[(7S,9aS)-7-({[(1,1
di met hyl et hyl ) (di met hyl ) si |l yl ] oxy} net hyl ) hexahydr opyr a
zino[ 2,1-c][1, 4] oxazin- 8(1
H)-yl]-3-pyridinyl}- N 2- d| nmet hyl propananm de (D58) 5 0
H NLNNN O FCF3

2-[3,5-bis(trifluor yl)phenyl] N—[6 chl oro-4-(2-ch
| oro- 4- quorophenyI)

pyridinyl]-N, 2- dlnethy pa a 7, 60ny,

0. 11nmol ), ), (7S /7-

di met hyl et hyl ) (di hyI) o y thyf)octahydropyra
zino[ 2,1-c][1, 4] oxazine ( 37ng 0. 13mmol ), sodi um

t - But oxi de (13ng, 00.1375 F were degassed together
in tol uene (1 2mL) for 1 Qmnutes before addi ng

23,5 %ﬁg\ %'95 %%B&@ ﬁl‘o 8‘91'- L n?etR}lbhEH?l')
PV”déﬂ !de( mig, § 9)), 4h8- S i-Hif1.1-
d|memylem@t)xmmetr30)sﬂylfrmmémeﬂwl)QMydmpyrawméZ desjbli.4joxazine (D51,
34m o@edema We‘iédmés@!ved mrt@méeubqn@mpplsugmt@ﬁbowosphme
pallafidid ?ﬁﬁ‘%% ), follgwe xad? rlmeth}é#agl ium [:hlorlde
(20 1%5%& Bl s B i S U s sol)
wererﬁdﬂﬁdei hetmirduare wasi éegﬁss,edafm\ﬁemlmdﬁa|befcvﬁ§1eanngmté2@°0 for 2
hourg REéadtidiAcoolaa s &IT Widilbtesialvit NEHOAES, s@lshed avithkdat NaHGO,
solutioh, dn@g' RYSABSBtered: 'éél%ﬁldeva?H ?tee@fjto Sraastléff&vﬁé‘ﬁj(ﬁ{y solid.

ress re. Residue 20 pur ting wt
Usec{lﬁr@ge ?tepSoI vent evaporated to afford a brown

MS (@lﬁ’ﬂrfbfm@ff’e(MHt*F 80%npound in 25%yield. M5 (API+): mlz
803.4 (M+H; 40% Description 59:

Descti |5 tBﬁ“ﬂ[ﬁ'S-’st‘?ﬂ‘ﬁhﬁUﬂo}ﬁ h‘é}hﬁ -@I’ll‘bré-t(- -chloro-4-
fluo Wﬁ%&?% %QY&)':%MI %f&% ﬁropanam de

2-[3,5-bis(trifl uororrethyl)pheny,__] N- (6-chl oro- 4-i odo-
3-pyridinyl)-N, 2- 30 dipethyl propanan de (200ny,
0. 363mmmol ), benzal denydes 2- bor acid (71 nyg,

CF,

—2Z

Cl

F

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N,2-
dimethylpropanamide (200mg, 0.363mmol), 2-chloro-4-fluorobenzene boronic acid
(82mg, 0.472mmol), sodium carbonate (0.4mL, 2M solution),
tetrakistriphenylphosphinepalladium (4mg, 0.00363mmol) 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
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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0.472mmol ), sodi um carbonate (0.4nL, 2M sol ution),
t et raki stri phenyl phosphi nepal | adi um (4ng, 0.00363mmol )
w0 poodiozsesh (2nL) were heated together in the POTEP2NOV@S845
at 110C for 30 mnutes. The m xture was partitioned
bet ween Et OAc and Brine. The Aqueous | ayer was
extracted with Et OAc 35 x3. The conbi ned extracts were

Deschi pmm S8 2el3aPrbisitrtiuorormetiay) plen yi-V-H#r(2 chdararf-
fluorép -gggtﬁgasﬁl.ﬁﬂapnw 008845 a 25+M col um el uti ng
I

g;:n%%{y&?)gﬂ @as'{qgth flyﬁﬁ&gﬁbag)}lﬁ\@gggggﬁambtﬁa cj 1 ,4]oxazin-

2-[3, 5- bls(trlfluoromathyl)phenyl] N-[6-[(7S, 9aS)-7-({
[(1, 1-

di met hyl et hyl ) (di net
zino[ 2, 1-c] [ 1, 4] oxagi nk_.
H)-y|]-4-(2-f0rnvlp=§%h )13
panam de (D60) CO H’NCFS
10
2-[3,5-bis(trifluoronethyl enyl]-N-[6-chloro-4-(2-fo
rmyl phenyl ) - 3- pyri di nyl ] - NF2 di met hyl pr opanam de
(D59, 106ng, 0.201mmol), ), (7S,9aS)-7-({[(1, 1-

2-[3,9101 d”fwo%mémw he® mN I@bhwr&sa mamhimﬂ@m wpxra
pv"dm@ 2. dipfethyip ? 4221 mméﬁ@?‘gﬁ Phf -

dimeihyistay | icmety R q ydr@wram [3§-cl[1 4loxazine (D51,
37mbexA8eTyol), rscrmmmwm.demmmg; (00dt37 0ol )ABeteadegassed

togeﬁ\@d irf tméﬁé/(ﬁgmuy RoMYOHMUtEE beRIre adamd &s?cﬁsénzy'ié\%é&tone)

palla d 2d e h ES ARRSS.(
e P e
undemmma\@od:cmdlmns (ﬂddﬁﬂ rmm;@blstlenZylenealcetsoe)/eauadnum (6mg,
0.01 emaiuly @ﬁ@Q-dlBﬁﬂbﬁé@lWSﬁthZe NHN Gﬂnwhyiarﬁiﬂo&)lph&%U 1mg,

i Iyl ] oxy}eet hyl ) hexahydr opyra

i dllndll 1- N, 2- di et hyl pro
KI O0®1N\ (CF3 H

0.02 ) & f\S?'ét HéPgb f’?ﬁu dogd [crowdlé
cond{tgrgiffgqu WB%Q ye °¥¥ ao }gh ° 3: ew '\@1 brine x1,
driedXMg5 84 )iFditeneids S@b«e@wyapom@nyd?: p(prssws) Res{due

purified keldtikpwith 0- 100% EtOAc/Pent. Solvent evaporated to afford a brown
gum g; htyé 2 bhh ,qrgglwweﬁj | yl ] oxy} et hyl ) hexahydr opyra

MS ( I“/Z %@r@t hyl)phenyl] 3-pyri di nyl } - N, 2- di
H

rret hyI pr opanam de
Description 2 [3 5 bls(trlfluoromethyl)phenyl]-N-[6-chloro-4 (2-

formylphenyl)-3- pyrldlnyI]-N 2-dimethylpropanamide (D59)

F)
Cl |N\ o
oY |)5<<SL
H

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N,2-
dimethylpropanamide (200mg, 0.363mmol), benzaldehyde-2-boronic acid (71mg,
0.472mmol), sodium carbonate (0.4mL, 2M solution),
tetrakistriphenylphosphinepalladium (4mg, 0.00363mmol) 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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2-[3,5-bis(trifluoronethyl)phenyl]-N[6-[(7S, 9aS)-7-({
W @;7/028654 PCT/EP2006/008845

di met hyl et hyl) (di met hyl ) si |yl ] oxy} met hyl ) hexahydropyra
zino[2,1-c][1, 4] oxazin-8(1 H)-
yl]-4-(2-fornyl phenyl)-3-pyridinyl]-N, 2-dimethyl propan

a 254 edunbe uting with)- 5(%? (ESaaitet b3 te afpehthadtitiencempound as

a yelldwes6lid b3 9dbgell e addi ng sodi um - 73 WO 2007/ 028654

MS (R?S[AEF,’]%)Q@ ?ﬁ‘ﬂi fepponydride (3my, 0.078mol) and

stirfing hour.  "Added nore sodi um borohydride
, 0.078mml ) and left stirring for a further_1 and

Descrpon 60 Al is(iriueremethyiEho s H-Io-H78. 008 T (i1 1-
diméth@sthydiarethyl)silglloxglhethyl)idxapidropyeazind[2,1-c][1,4]oxazin-

(1 H VL Som R 2opy iy AEURABhyIPr o fadidp peo

Used crude in the next, step. M5 (API+): mz 781.4

(M+H; 100% . Descripfions62:
2-[3,5-bis(trifluoro | ) phenyl ] -oN- (4- (4-fl uoro- 2-
nmet hyl phenyl ) - 6- {[;LP old di nmet hyl ] am no}-3-p

yridinyl)-N, 2- 10 thyllppapdha D62) H N CF3
NNOI N CF3 F R sfispendi °F(=
2-[3,5-bis(trif|uororret*hy enyl ] - N-[6-ch|oro-4-(4-f|
uor o- 2-

met hyI phenyl ) -3-pyridi nyl]-N, 2-di met hyl propanam de [ WD

23, Zr%]etr( e Il- {\? @%hf&%’g)- e ’n'%p':«? R(Migyu -N,2-
dlmeﬁy Pﬁﬁ?ﬁ g 8/ L 29(152'90&%??3% sium
dimegu aCM@ﬂW?)Sﬂ’gl 0>6'} hyﬁﬂﬂtahydﬁowrﬁzm@ﬂmmazme (D51,
72mea LB dminasl) h@rd dwsolxﬁﬁﬁn(tbmmer(aw)eBMn@tmﬂylphagﬂ)me

palla u'ﬂ?'(-gr?{? G'@)%Q%rﬁB?V‘ﬁ)‘ﬂgﬁeé Q5 ﬁ%@b%r b r glé‘rpg?&&hﬁéhlonde(
30uLh2§t/%aq sebloprEelnavat PRIt solllSn (G 25ry° 50% o so

weregtiflads Theguixtige wap degaseed far SIminuias) bffcyemeatmg at 90°C for 2
hours. daeamommq:ed 10 Sy silatesd with E©AZDwaishad exthsatNaHCO3

solutfrC arictQNRISBAE Fﬂf&e@XSb%hﬁgvébélﬁt&ﬁtReé}Eh"@%nﬁé‘éj eldidg with

0- q% o/ggggﬁg@}ﬁg&q\é%rﬁdg\;a%gﬁgéﬁ Srﬁ% éﬁ%esoo ;Brléts'SBFé ¥ 5tford a pale

yelloy; satiddn d ¢ (100 nL) and methanol (200 ni, this
MS (ARSH): an/z A (el +, 066X y

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)
U
%;\O/ETJX@

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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of the unreacted chioropyridine) and eluted with 2M
NH3 in MeOH The crude thus obtained, which contained
W oa0m/02de84 Boc- pr ot ect ed and unprot ected conpouPdEEPRB6/008845
was purified by flash chromatography (silica,
cycl ohexane: EtQAc 80:20 to EtOAc). Isolated 350 ng
of Boc-protected am ne and 410 ng of the title
borobysristsu ting, 100Z 8misel) apdsiiing faralsheur: Added mare sediugy
borohydrite (Brag e@OVBmmthII) asl left stinrigofor afathe FAnd ¥z hours. Reaction

quen 8%&? b eg%tﬁ ﬂE' lé’%‘ﬂr\n‘f‘ash@dﬂﬁhh Wekéd dried
(MgS§§§ lreF He% qﬂo&\ 1o a rd The tlﬁe co up'ro'utr%i ESSUV)\ off white

solidn 9Py yi |léi$¢£b@rt@@rlﬂdk49|r@txbsf@963) - 74 WD 2007/ 028654

MS (RET+ERRTB100@BKE; 100%).N O H O 1 To a sol ution of
sodi um et hoxi de (5.14 g) in absolute ethanol (75 nlL)

DesHinton, "o 881 onat SR%%@W@J?%&@%%Q?Q Hi(a{4-fluoro-2-
met'BﬂBBPUVB Ge{ﬁc%ﬁb? Ryrsolidinyjmethyl etderyridinybr-Ny
dimethylpropaoanvide (B62)i ned at 5 the end of the addition.

1, 3-dibrono pro&(? 7 m-) was then added and the

resul ting m xtur S stirred at reflux tenperature
for 5 hours. The M xtlure was ~allowed to cool down to
rt, then ethanol wasN
solid. This was dissol
and then washed with et cB0 mL). Phases
wer e separated and the afuedus/phase was’ brought to 10
pH = 9 by addi ng NaCH solution). It was then
extracted with ethyl et (3 x 50nm) and washed with
brine (20 m.). The organlc phase was dried and
concentrated in vacuo tof gi ve the desired conpound

A sugperidiorny pf 23 ybebils(tviflootométByi) it nyl]- N8 <hldrof44(Hifluord-2-
methik n'yr)ls 991n¥ @uw Sldirlethyl ropanamlde 02005/002577] (154,

2.81 fyrhf) O TOfd ehdBR) 25){)4 anﬁ?étﬁﬁ o d‘?néc%?é&xylé%e (N-

utron

Boc Qroﬁnﬁﬁﬂ"l‘ I(|1cﬂh€d7@3|5585&ﬂ mand p S'l@@)GaFﬁﬁnﬁtﬂ (777 mg, 5.62
mmod)iio it micofdd MSie was hddted for0td h@d t1&65C (teropetadurat detected
138°CH- AMPIEAUS @Reck 3hwBl-a 5@%dcorﬂlér§bﬁrmﬂpsémla| tafs@rafdﬁe Boc
prote(c ng W@F{ rwlgﬂmgyﬁeéfeﬁ%ﬁdé?%l%&ké\aee V%d?at%d (#F °C for
1h ang $q. 18 ,{gfqrﬁg/ﬁ) %qugﬁ,\gﬁﬂf @npe I'? respec |ver ll' e suspension was
diluted with dichloromethane and extracted with sat. NaHCOj3; and the organics
were dried (Na;S0O4) and the solution was loaded on a SCX cartridge, washed with
dichloromethane (100 mL) and methanol (200 mL, this wash allowed the recovery
of the unreacted chloropyridine) and eluted with 2M NH3; in MeOH. The crude thus
obtained, which contained both the Boc-protected and unprotected compounds,
was purified by flash chromatography (silica, cyclohexane: EtOAc 80:20 to EtOAc).
Isolated 350 mg of Boc-protected amine and 410 mg of the title compound. This last
compound was purified further by a boc-protection, flash chromatography, TFA
deprotection and SCX isolation procedure. Final yield: 165 mg.

O.A.HPLC, peak @ 5.20 min, >99% purity (UV).

to give a yell ow
solution, 20 nl)

Description 63: diethyl 2,2-pyrrolidinedicarboxylate (D63)
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r.t. Ethyl acetate (15 nlL) was added and phases were

separated. The aqueous phase was then extracted wth
weehyl2gaset ate (2 x 1 OrL) and washed w th briPEI/ERD06/008845

m.). The organic phase was dried and concentrated in

vacuo to give the desired 25 conmpound (1.06g) as

orange oil. T.l.c.: CH AcOEt 1:1, Rf=0.47. UPLC MS:

peak at Rt = 0.63 min with z,=336, 338 [ MtH| +.

Description 65: ethyl o

1, 4- di oxo- 2- (phenyl met hyly ydropyrrol o[ 1, 2- 30

a] pyrazi ne- 8a( 6H) - car boxyll ate (D65) -75 WO 2007/ 028654

PCT/ EP2006/ 008845 O O N O To a solution of

di et hyl 1-(brompacetyl)-2,2-p rrol idinedicarboxylate

To a(s'B‘ﬁﬂ. noors g & étHoi‘iB@t(Gr‘M ||nea tﬁaﬁél (VstmL) at 0°C under

am n

a nltmggplﬂt@qﬁgg elg, Iarfé?a i 'P d{e ﬁ¥lcﬁm|§og1 %rmtge(ﬁmré)cﬂ%nde salt, 8 g)
in absglut@etianad (72 miniwas slowly added ob yelowsuspengion was obtained at
the ehdsgfetheiadditiers 1t Bedibforht @reparme &7 anlGoseas themadded End the

resulﬁif@&iﬂixﬁ.l rE'v{/éé §t‘ir?ed‘@§ refRliX taheriur® f& §buAC gt Biddre was

allowic b, 4 B Er Ihe R alfindd) s ?%a*’fﬁg’#%ad%é"%% B 878w
SO"dV\Eh@W%@S&QNeﬂ isdHGL (M aslytiopn2 mal}Apchfigp washed with ethyl
ethef @Q/x ISDEnQAcPHasemmmnanaw &%) theoagueaus pleasiewas ddought to

pH -0@59%@111 N&@P-I s@ﬁJthH OM We%stﬁeﬁléxtral:iéd'rwlth (éthy! ether (3 x

som{Th ishé o3y W Se 0

conc&ngatﬁ /ng/@cyptogﬁ; h;e§93|(q gyuqd @ as)ye wgll

MS(E@H)lm#g 2|-1@EM'('|d] 1 H 419 - 4.25 (m H) 4.01 (d, 1
3.74 (d, 1 H 3.67 - 3.76 (m 1 H 3.55 - 3.63 (m

Des%ré'p'% ﬁ fﬁl di e%.yibq % é’(’ietél)%f?-‘ gdél?(lilﬁtghgg]ar?gxﬁﬂé (D64)

[ 2- (phenyl nmet hyl ) hexahydr opyrrol o[ 1, 2- a] pyrazi n- 8a( 6H)
- yl]nmethanol (D66) OH N 20—To a solution of ethyl
1, 4- di oxo- 2- ( phenyl met hyl) thydr opyrrol o[ 1, 2-a] pyraz
i ne- 8a(6H)-carboxyl ate "N Q50 nmg) in anhydrous THE
(5 m-) under a Nitrogen] atjosphere at 0C, |ithium

al um ni um hydride (1 MQn HFW 14 m -) was added

dropwi se. The resulting mBture was stirred at OC for

To a]srgldﬂdﬁ%fecﬁeth?hﬁr? gg r Healea%%xglfa?% k‘Déﬁ ?(?Pjn'?q? jfred at

en Heated_ at
dlchlpg}mg{bane © mE) at é otassium carbonate% 5M solution, 1% dmL) a
bromoacetyl bromide (0.55mL) were added. The resulting mixture was stirred at
0°C for 2 hours. The mixture was then diluted with water and then allowed to reach
r.t. Ethyl acetate (15 mL) was added and phases were separated. The aqueous
phase was then extracted with ethyl acetate (2 x 10mL) and washed with brine (20
mL). The organic phase was dried and concentrated in vacuo to give the desired
compound (1.06g) as orange oil.
T.l.c.: CH/AcOEt 1:1, Rf=0.47.
UPLC/MS: peak at Rt = 0.63 min with m/z = 336, 338 [M+H]".

Description 65: ethyl 1,4-dioxo-2-(phenylmethyl)hexahydropyrrolo[1,2-
al]pyrazine-8a(6H)-carboxylate (D65)
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tenperature for 3.5 hours and then allowed to cool to
r.t. Water (540 mcrolL), NaOH (1 M solution,

WG20m0zae8d) and water (1.6 m-) were then addeRCT/BP10h&008845
solution and 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. The organic
filtrate was dried 30 and ncentrated in vacuo to a
resi due which was purifi/e yOf | ash chr omat ogr aphy
(DCM MeOH from 100/ 0 to Qe to give the desired
conpound (162 ng) as or ngeNoi . T.1.c.: DCM MeCH
9:1, Rf=0.43. UPLC MS: @pe ay Rt = 0.43 minwith mz
= 247 [MtH +. -76 WD 2007/ 028654 PCT/ EP2006/ 008845
Descri ption 67:
hexahydr opyrrol o[ 1, 2- a] pyraz a(6H) -yl net hanol (D67)

OH N ~NH. T sol uti,on o e
To a Bolyioranylisdyh g DrRasaly by Pyafdinedicpspadats. (B84 50 mo)
in acetoylifritee( Hambl) af DRenzgamipe (BA0anistalr)ovas addednbhe (esulting
mixture-was!stieed at At.tfop8 S howsnieploematieh of b, whitersolid'was observed.

The ST 465 1 (BRI OUTH, ipa rho g i EWes
dilutepyin E16M iserale (18 o 27 wasHBH Win Vel (2% DG4 ghe organic

phasgowas died and congentretes dvasupertocelasidue whichovgapucified by flash
chromatagraphy#SydI(EtQAcoans0/601o S5t 65t todyiven theadesirddbcgmpeund

(2009@&?@&6@%%’@9““ (120 ng) as orange waxy solid.
U " peak. al = 0.15 mn with nz = 157 [ MH] +.
T.leq ﬁ%@?‘%@ P She d6) d p br. s., 1 H)

- o} 5.09 ,

UPLG/N$: paak at Rf =9).82 igrwitkm/z £ f{% ['\é’r'éb"(-- 3.09 (m 5 H)
1H NMR 500 Mi82, ChLORGK ORN2Y)(tpprh Hp4 1t,62H) 73284, 2 1) 7323 (dd, 2
H)4.§)’é 4%y 4.25 @; 6H)(4m91Msgawrﬂ)m.bwdﬁiﬁrl-igwx@, 1 H) 3.67 -
3.76 ot Hy SEE LB G I G 2O o 2 s 2R D 43 -
211 (R Udh1 £ 1dbshBisi on of trans-3-hydroxy-L- proline

(1.5 9, 1.4 mol) in 20 mM of freshly distilled MeOH
Desdtiptién 66t [BfpheAylnéthyl)hexahydPrepgHrots[15Dalbyiazim8a(6 H)-

' rnight, then concentrated under reduced
yl]m%‘rﬂéis'{s(ﬂgggt%g afford the_title conpound as a white solid

(1.96 g). Yield 94% 25 rgnce: U S. Pat. Appl.
2004 19, 063. Descripti S ethyd
(3S)-1-(chl oroacetyl)-3:hygro roIinate (D69) OH

N CO2ZMe

To a solution of ethyl 1,4-dioxo-2-(phenylmethyl)hexahydropyrrolo[1,2-a]pyrazine-
8a(6H)-carboxylate (D65, 450 mg) in anhydrous THF (5 mL) under a Nitrogen
atmosphere at 0°C, lithium aluminium hydride (1M in THF, 14 mL) was added
dropwise. The resulting mixture was stirred at 0°C for 10 minutes, then allowed to
reach rt and stirred at this temperature for 45 minutes. It was then heated at reflux
temperature for 3.5 hours and then allowed to cool to r.t. Water (540 microL), NaOH
(1M solution, 540microlL) and water (1.6 mL) were then added to the solution and
the formation of a white precipitate was observed. The suspension was stirred at rt
for 30-40 minutes then filtered over a Gooch funnel. The organic filtrate was dried
and concentrated in vacuo to a residue which was purified by flash chromatography
(DCM/MeOH from 100/0 to 90:10) to give the desired compound (162 mg) as
orange oil.

T.l.c.. DCM/MeOH 9:1, Rf=0.43.

UPLC/MS: peak at Rt = 0.43 min with m/z = 247 [M+H]".
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OC 30 To a solution of the nethyl
(3S) - 3-hydroxy-L-prolinate hydrochloride (D68, 1.8 g,
w@®2@®7/0z8%04 ) and Et 3N (3 m, 21.8 nmmol) in 10 nMPCDEPIING008845

benzene at the tenperature of 7-8 C was added

dropwi se a solution of chloroacetyl chloride (0.87 m,

10,9 mol) in 5 m of dry benzene. After 24 h at rt,

the precipitated was filtered off and washed with -77
Desdﬂbt?&@WIOﬁ&ﬁEHyBﬁB’;’)ﬁE’B&i{G/ﬂQWEmn%ﬂ'&H) ylsethianiol {D67)

was evaporated, and the de oil was purified by

flash chronat ography co{ u AcOEt 1/4 as eluent).

The title conpound was i sl abe as a colourless oil

(1.48 g). Yield 67% Refe

Khi m ko- Far mat sevti cheskii Zhurnal 1984, 18, 1445-8;

Eur. J. Og. 5 Chem 2000, 657. Description 70:

Toa (saﬁzbtg?i @gfax{m(phahyﬂmwvr?;%ahwﬂ aplytr 03]2[3]3@][13’?113-82(@”‘)“ on
yl]méih g ( 78 ieth&nAf(5TRLWhder a Nitro
i fw"r?F s

atmo p r%at(lﬁr%ﬁr Oqa M@égﬂﬁgé’%hﬂﬁq%ﬁ({w on iarﬁ%n 13
mg) wareAdded Efaﬁ [RSWingpsuspension wesheaied attefluxdgmnsratyge for 3.5
houré, then rallowédeosmiol tont.t. veasl fdtemed oaeeCelited diher @rganiedextract was
driedPArRP eorentiRedin 9a6ud B giveahe @esﬁéé'ebﬁi@dd@ﬁﬁ?@trﬂé) as orange
wax;} i to be the title conpound as a pair of

A tereoi sgners. After a short57cwjo tography col um
UPLCMMIR) eale@l-REFD-AS mig Wit Yz & npound was
1H leam@@mra:s RMSSE2nal) & gipina 50O @r. sY‘ld'H)JI3 88%;1 1H)3.34 (br. s., 1
H) 2. 89“3991 @, 5HH) 27i60- F-80 TR, DeM) R tpeikii HYhe2nad .84A4 .3 H) 1.49 -
1.61 8 20 Description 71:
' tahydropyrrol o[ 1, 2-a] pyrazin-8-ol (Dr1) OH

Into a stirred, cooled (O C[) suspensi on of LiAl H4

Desqraotnorg 68gmethyl {353 tydrpxyfl-prolinatethydragiioride (D68)

i ntroduced
(8S) - 8- hydr oxyhexahydr opyarol of 1 Z?a] pyrazi ne-1, 4-di on
e (D70, 750 ngy, 4.4 ') in smalT portions. The

m xture was then allo &? ach rt and stirred for
48h, after which it wag, cool’ed to 0 C. THE was
i ntroduced (70 m), then successively a saturated
solution of Na-K-tartrate (5 m) and a 20% aqueous
Hydrcgé]ﬂchhdridei gas \vas iiupbiest througtppestispetsiontod tdrss-hydroxy-L-

prollrﬂs.n 5 Vi ﬁﬂﬁolgﬁﬁ DO InAIShf feshBHisENSPRIEDR Mt \BE fof BOIrRM. The

resul uqé c?é r@ﬁmﬁ;ﬁ;‘: Was fgﬁgdfd\)eﬁrﬂ t eTA‘S rﬁrgtéb tu%rde??é(&ced

presqqrpttg Q gng@,sea white soI| e6 g). Iv)el 94%.
Reference: U.S. Pat. Appl. 2004 19,063.

Description 69: methyl (3S)-1-(chloroacetyl)-3-hydroxy-L-prolinate (D69)

_OH
LK

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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evaporated in vacuo to give 500 ng of the title
conpound. From GC-MS analysis 2 diastereoneric
w@e@dozdess were still observed. Yield 80% 1 H MNVREPH0Q008845

MHz, DMSO-d6) 8 ppm4.01 (s, 1 H 2.93 (t, 1 H) 2.87
(d, 1 H 2.80 35 (d, 1 H 2.71 (d, 1 H 249- 2.61
(m 2H 1.89 - 206 (m 2H 1.74 - 1.91 (m ZerZ%

AcORt. Ihe-filtrasowasevapefated 3and the ardemil wasipuriied byrftash

chrorhat rQ h elimA LOPACTEL FAHE eluerd§. V¥ 208 Cobditfml was isolated

asac&y 8/(933 ol pti on 72:
Refe h‘aqrﬁy é @g@g‘? q%é(ﬁ]ﬁ%/rrgéll {bq].qe%ﬁﬁ Elﬂg rho Et}ane)rg

Chem32@&@,(ﬁﬁ7ahydropyrrol o[ 1, 2- a] pyr azi ne- 1- car boxyl at e
(Prepared accordi ng Iiterature pr ocedur e

Des q‘gﬁﬁi Y (8 §538- %@m&gﬂgag& rr]HHQ 1'?a{@?§?ﬁ{éﬂ|‘% -didne

“under gen er hi um
(D70} yni ni um hydride (1 Min THF, 6.8 m-) was added

dropwi se. The resulting mxture was stirred at OC for
1 hour, then allowed to reacPt and stirred at this
terrperature for 30 10 minutgs. Mater (260 m crol),
NaOH (1 M sol ution, 260 niig and water (780
m croL) were then added QA{I)ﬁ solution and the
formation of a white precCipitate was observed. The
suspension was filtered over a Gooch funnel. The

A migtugabf methyl(88Y-a-(chrFodtetyl-Rngdrorptepidiiabtsl(D60,va48q, 6.7
mmo ) n e‘aﬁq'ahﬁ% m@g"s%é&rja%d QBI)JH@ﬁ of X i @W@UH was

Stll’l’ %} gt r|L| 80! \as evegeéf&@gg@aieq]u%ﬁ@sgure to afford
a solm @madyﬁls mdtgatsdg@sc@@e theritle compoyndias a pair gf 07- 3. 15
diasteraoidorhiprs3 ATFer(at shdrt throm&6gtapghy dolumh (GHCI/MeOH 8/2 as

eluerfty {fs ﬁﬂ@% @%b%té@ a™ fohnhy) Solf (1 % Yield 88%.

Refe ZCeOi%@_%@]iio %}in vt]‘ chesku Z%?lrl(15n19%4 18, 4B%peript hon

di met hyl et hyI ) (di met hyl ) silyl]oxy}nmethyl)octahydropyrr

Desaiptidn 71a]§§)-ectaheydropysiold[ 1GR @idpytadih Beoll(DZd )sol ut i on
of cis- Cctahydropyrrol o[ 1, 2-a] pyrazi n-1-yl met hanol
(D72, 198 ng) in anhydrous DgM (10 m -) under a

Ni trogen atnosphere at ro ‘enper at ure,

triethylamne (350 m croL%

t-butyl di met hyl silyl chlori ie\ﬂ(ﬁ\?% ng) were added. The
resulting solution was stir at room tenperature

overnight then diluted with water (5 nli). The aqueous

h d
mw%ﬁﬁaé’%@?@aﬁa@ Eyf»n%“ec.%ﬁ'gr%%mﬁuﬁ (&4 Glp mERILI Bl oy
THF | wag frttpsucedd drowhexahydeep ot omu,%@]wazmgsM -dione

(D70¢ A0 mag 0h 4 apimpl (iDSHA poftiNHS. The Mididré mas thed/dloned to reach rt

and SiifedPior48nganter hfchdie WasebdiedrPong . THOWER)InPSdY&d G ml),
then E%?_ﬁs% &eﬂ/ atBr%?gd %Iuﬁ%n of NER- tg'r't?at\é(I %r}nﬁiaﬁwd_ a %6% 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,1TH)2.71(d, 1 H) 2.49-2.61(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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1 HNWR (500 MHz, CHLOROFORMid) d ppm 3.84 (t, 1 H)

3.61 (dd, 1 H 3.11 35 3.21 (m 1 H 2.99 (dd, 2 H
WQ2®2/028624 88 (m 1 H) 2.71 - 2.79 (m 1 H) 2.4RCVFER208£008845

(m 1H2.19-2.35(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 -79 WO 2007/ 028654 PCT/ EP2006/ 008845

Description 74: cis-

Desctiptiol 72t &i$-Odthhpdromyrrslo[p2ealpyiradin-S-ylmethandl (D72)
di nmet hyI et hyl') (di met hyl ) silyl]oxy}methyl)hexahydropyrr
olo[1, 2-a] pyrazin- 2(1
H)y-yl]-4-(4-fluoro-2-nmefhy\ phenyl)-3-pyridinyl]-N, 2-di
met hyl propanam de (D74)'N STolr6 FFF NT~NINS
ONF FF F To a solutilon g cis-1-({[(1,1 d
i met hyl et hyl ) (di met hyl)siTyl] oxy}net hyl

To a soltiwnyafrapymetiyb F3-poReadtahydmpyero(dDT 2-alpdramine-1rcarbpxylate
é}baed%%oﬁd?ng lifraturé p‘i@ééﬁdrenHeferocycles 52(3), 2000 )(270 mg) in

s THE (0 iu”s?%f"%ﬁ‘ %é%fi?ﬁﬁ%%#ﬁy%t O, i
hydride_(dMme; hy Fp{a‘ haWegeaqdsd drophise 0ts/fgsulting mystuie was stirred
at 0°Grfer tl dlawenthepibwed) toveachdtiand stirred .at thls temperature for 30

minuté&X gy (260 Ml ) aNEOM yfmeblmrdndesozﬁ%@ Ut hwater (780

micr: %ﬁé# Qtﬂ;;@e@ ftﬂé) rgq)g% & forinaldh ¥ RM‘?’?@BP %;te was
obsefy was H@r QAT FGORN TS Fae QRS
was gfjed mdmezeuawnomueéo Hiveathe desimgecompovrdtog mg) as

yellowsler a nitrogen atnosphere. The m xture was then

UPL@%‘? agea%; schd 5, N%n‘ﬁﬁ\g‘ iz etﬂgén £ EEE,Z@Z@JJ; \%iigt o1 H)

3 19Tlﬁ|e1 Hg30d us3- hh dge 1v¢dk3&5t(rt,a‘t{‘|é@%tﬁ@tﬂm1é'8é& &8e 2,90 (m, 2
H) 2.292.240i(n, 1THE2.d@nkd,melH) 202yaRi1d @xt 1 B t1ss8wer 8al(rmed H).
and concentrat ed in vacuo to a residue which was 20

Des 75 Bl Erpoie S S8 LoreLLn O o)
dimethyleghyl)(d} me/ttylmly1°&y}wﬂtylmtaMts;mromaiz-a}pwzazme
(D73D.87 min with mz = 767 [ MtH +. 25 Description 75:

met hyl

1-[2-({[ (1, 1-di et hyl et hyl ) oxy] carbonyl } am no) et hyl ] -

- prolinate (D75) O _
N o

NH

To a solution of c¢is- Octahydropyrrolo[1,2-a]pyrazin-1-ylmethanol (D72, 198 mg) in
anhydrous DCM (10 mL) under a Nitrogen atmosphere at room temperature,
triethylamine (350 microL) and t-butyldimethylsilylchloride (286 mg) were added.
The resulting solution was stirred at room temperature overnight then diluted with
water (5 mL). The aqueous phase was extracted with DCM (2 x 10 mL). The
combined organic extracts were dried and concentrated in vacuo to a residue which
was purified by flash chromatography (DCM/0.5M NH3; in MeOH from 100/0 to
90/10) to give the desired compound (195 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)2.19-235(m,2H)1.71-1.85(m, 1 H)1.94 (br.s., 1 H) 1.53 - 1.73 (m, 3 H)
0.90 (s, 9H)0.07 (s, 6 H)
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HO O/N -80 WO 2007/ 028654 PCT/ EP2006/ 008845 To a

solution of nmethyl L-prolinate (892 ng, 6.93 mmol) in
waelc@hozsseet hane (20 ml) was added at r.t. PCT/EP2006/008845

1, 1-di et hyl et hyl (2-oxoethyl)carbamate (1 g, 6.3

mml) and the reaction mxture was stirred for 30

m n. Sodiumtriacetoxyborohydride .34 g, 12.6 mol)

Desqriptian Jdd cisr2-{38- bl@é&stﬂtmromeu\wl)o sﬁr[ﬁr[é ol{Kds1-3
dimdthylethyl)([dinidthyhsigifofyntethylihevstydroplyaictd[ BRiapyrazin-

2(1:—[%%16& (g%ﬁ&% 2 rﬁ%ﬁ%h% ip'ﬂ@éﬂ%ﬁ’g@ P@H‘eWpr@/hﬂém.de
341 (m 4 H 2.71 - 2290 (m 1 H 2.54 - 2.73 (m 1
H 2.34 - 251 (m 1 H 203-2.30(m 1H 1.27 -

2.04 (m 11 H) 10 Descripiion 76:

( 8aS) - hexahydr opyr o[ 1,9-&  pyr azi n- 1(2H) - one (D76)
O N c:?20 ON s& ution & fret hyl
1[2({[(11d|matH¥/ h bonyl } am no) et hyl ] -L
15 prolinate (D75,1 Q) bt hane (20 m ) was
added at r.t. TFA (5 ni eacfion nixture was
stirred for 1 hr. The as dilrufed with MeOH
and it was filtered tr SCX cartridge. The
fractions eluted with negtfanol i c ammoni a were

evapor at ed i n vacuo keepirng the bath tenperature at

To a%%fatio-ﬁ s purified by chrorrat ography (silica
s e SOt b ol kit
(D73p§ﬁ1"69)3|6 éolysn(erﬂ) My, @samtlon3>f‘2@[3(wlqtrIﬂHpr@ngmyl)phenyll
N-[6-8hlbfo{4r{4-Budip-2-ndathylpBiehdl {3¥pyrddinlyl]-2, B—ﬁlmeﬂw)ﬂﬁo()anamlde WO
200502577 (75 ani}ﬁn dry tdiubhe ( és@%walaQ(dBd%d

Hexa%ee?:cftr(l FL yI mmonJrurq'm ch*oﬁ&é@él% L s%luq OW I1 32 microlL.), bis(tri-
tert-Rytyirhepp tWI%ﬁ?T’E&(%H}H)}%ﬂ ’N@?H ﬁﬂ /j> Agugoys SelkioNy 45
micrali Jore tecaddatdt. d heDEBuitinBovixQOEtwas dRgBssed BY tWo freeze-thaw cycles
and SRdwed redicht GAdér dinfedded afniydphebe €T R mixture was then heated

at 9010 ngﬂu% Jﬁéjhﬁ%Peg@‘é'saél @ or%g)?ﬁgwnztg%]dl $&ih ethyl
acotda{T o badditpa saissinstsolutian f NasIGds Chmiy. The
aquenuscmwazeamameatc@cttad wettyethy| acatatey(3 12. ﬂmLﬁnﬁm comtzioed
organic extractd weredned hadesonteatratddiini wituoas Sitdsidrswhlich was
purified By AKHPEI B4t S Ay {EYRIEDAE 9980 give the desired compound
(10.5 mg) as yellow oil.

T.l.c.: Cycl/EtOAc 1:1, Rf=0.49.

UPLC/MS: peak at Rt = 0.87 min with m/z = 767 [M+H]".

|n i cI 0

Description 75: methyl 1-[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]-L-

prolinate (D75)
O
N
\ o)

O
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at nosphere for 30 mn. Sodiumtriacetoxyborohydride
(3.32 g, 16.56 nmmol) was then added and the reaction
we@u/0z8654 oom t enper at ure overni ght. The produpCT/RRR06/6)8845
i solated on a SCX cartridge. 2.492 g. LC/ MS: peak at
2.16 mn, mz= 402 (I\/H) Description 78 : hexahyd
ro- 2H-pyra2| nol 1, razi n -1 (6H -one (D78) 10
To aiqation & mtii L psotinatel (VR v .93 romol)ieichehiosdedang 120 mi)
was adéed gt r.¢-1,2-difk(tyldthyl (2-oxoethyl)carbamate (1 g, 6.3 mmol) and the

reac m.hn#gwég's)tgéxﬁ ?rémngﬁ}g&. m fa'&ié{d@i'm?brﬂidﬂ%@'ﬁ?g,126

b
 BsRasRet Py 'eé(i’a%ﬁ"\r/\%@ A% TFA (10
5 The hﬂlg_gmaungﬁgéwaméom@a @hpuﬂ&caz@ﬁtwats@& for 2 h,

1H NANR (40 MidE, CHLORGRDRMtd)r&Epprors.61 - 5.4 (m, dépy DEOCRES (m, 4
H) 3.05QH14§ (Ma2 Hf?'?ﬁt eﬁgbanQXH pd4 he 7Rapdl £ HYQ. 33431 9t510@n 1 H)

va duce cyclization.
203“%?%%?"‘ ?%@at? w?sozggﬁ reverse phase
chr omat ogr aphy (Qasi s HLB Gg x 4 colums, eluted with
10 Description ,76: (8a S)-hexahgdid pyyrolo[1 2ea)pyrazinet2if) conke (2D6)1
H NVR (500 MHz, DVSO-d6) 8 ppm 7.65 (br. s., 1 H 3.20
- 3.30 (m 2 H) 8- 3.07(m 1H 2.84 (d, 1 H
2.72 - 2.80 (m 2068 (dt, 1 H 2.4 2.52 (m 1
H 2.40 - 2.46 H 2.35 (dt, 1 2.2 (dt, 1 H
Descri ption 79: d&;ahadro-ZH— pyrazi nof’l, 2 a] pyrazi ne

(D79) 25 HCON N tNH To a suspensi
hexahydr o- 2H py azino[ 1, 2- a] pyrazi n- 1(®H) -‘énhe ( D78,
339 ny, 2.184 H in 3.5 nL of THE kept at OC were
added dropwi sg 25 84 nL of a 1 M borane-THF sol ution.
The reacti on%é\kept at 75C under nitrogen atnosphere
for 30 3h, then quenched by slow addition MeOH at OC.
After 30 mn at room tenperature, 5 nL of a 37% HCl

agueous .sol
To a 3ATBA IRl g WLt nidmie e oG B i arion BONE-L-

15 prolinpte{RE SsboyErdichigsomethanee@0ant warcadded atiet. gihA (5 gi) and the
reactiph BOAurd wagistigedSodr fthroT hé meixture wascdigted mdth MBBH and it was
fllterédjtrbﬁljﬁ BC)@Eéﬂrlé 8 f%ﬁhcﬁénsle'dtmnﬁg?ﬂgthwﬁé BiYRRb AR were
evapé&eﬂ%@ Vi ‘é% f en%p&?at&lle at24d?‘23 97 (dt, 2
The crude was purified by chromatography (silica cartridge, CH2Cl>:MeOH 95:5) to

20 give the title compound (420 mg).
1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 5.86 - 6.38 (m, 1 H) 3.47 - 3.70 (m, 1
H)3.24 -3.47 (m,2H)2.87-3.13(m,3H)2.65-2.87 (m, 1H)2.14-2.37 (m, 1 H)
1.69-2.10 (m, 3 H)

25 Description 77: 1-(1,1-dimethylethyl) 3-ethyl 4-[2-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)ethyl]-1,3-piperazinedicarboxylate (D77)

I|30c
[N
OEt
NJY
l\ o
N.
Boc

30 To a solution of 1-(1,1-dimethylethyl) 3-ethyl 1,3-piperazinedicarboxylate
[EP1486498, 2004] (2.023 g, 8.28 mmol) in 10 mL of dichloroethane was added a
-81-
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WD 2007/ 028654 PCT/ EP2006/ 008845 Descri ption 80:

2-[3,5-bis(trifluoronethyl)phenyl]-N[4-(4-fluoro-2-
woreaohpigshenyl ) - 6- (oct ahydr o- 2H pyr azi no[ 1, 2- a] pyT/BER1006/@8845

-yl )-3-pyridinyl]-N, 2- dinethyl propananide 5 (D80) H

CN N CF3 N INS | YX~CFa F To a solution of

oct ahydr o- 2H pyr azi no[ 1, 2- a] pyrazi ne (D79, 197 ,
solutioreefNrhem-3- armlnoacertaldﬁhygwﬁs(oamag ti42dnmol) in 20 mL of
dichidrdethandi Tid sollition warpstined aheayh lehbékterle @rﬁcDuﬁdéﬂmlr@gen

atmosH eo ! M ldé\l ol) was
the na%ﬁreéya;ﬁﬁt%pa”aﬁg ?%%H i %ﬁgfy %%gﬁalct was
isolategkon rae&@xuczaﬁtrmg RekdZe@ at 130c for 22 h. The product

LC/MBspeahohtad.¢d iy, HZX% 40@dM+1. obt ai ned crude (451 nyg)
was used in the follow ng reactions w thout further

Desc%éétlé$+ ggt 12 xgll'lya(cg/-g(fg-ggyazﬁ\ﬂﬁla] Eyrazug I\{H&)-I)-one

(D78%i et hyl et hyl ) (di met hyl ) si |yl ] oxy}met hyl ) oct ahydr opyrr
ol o[ 1, 2-a] pyrazine (D81) H N NH 20 OrBDMs To a
sol ution of
(3R, 8aS) - oct ahydr opyr r ol "i 2-a] pyr azi n- 3- yl net hanol
(Tetrahedron Asymetry, (1996, £(7), 1999-2005), 220
my, 1.41 nmol) in 8 nL of Ndi or onet hane was added
triethylamne (262 L, 2. 82‘\rmuH) and a sol ution of

tert-butyldinetly IsHa/1 chloride (170 nmg, 1.7 mml) in
To a gpbtioprafrief harfimethytethyl) Zqethyb4{Bd{[6bNut i on was
d|me3tylethgk)om]cantm@mwt}anmm)ethyl]m Bepip8razinsdticarboryhte (D77, 2.492 g,

6.21 h?rhb%#%h%r@ﬁ%étﬁéﬁé% % {;na e?f FP‘G ¢ Wad 88ded TEATRI ML)
‘H

ool ol Sobl ol b AL hr or

hecdenrpiacied prRAyc) was isplated by iS§eX apd thageswting smlpp was
evapmedmm @daiimjuancydizatioralhe targéeprodatt waspurified by
revertsermﬁs@téﬂrsﬁa%graéhv (o‘éaﬁs HEB®J 27 ctmsmAs| slles With hvater)

e SEE e wd@w?ézﬁtﬁﬁgi TSalh Lz o

3.07 {m, 1di)chBdr(dnttHhahé2 - (2 80 KmNR3H) 268K 19H) R,4Db2 &H2nirmg! H)
2.40 22%67gnof H)e3si@l, @ Mpaaeuad.1 H} H NVR (500 MHz,
CHLOROFORM'd) 8 ppm 3.89 (t, 1 3.60 (dd, 1 H 3.01

Description 79: octahydro-2H-pyrazino[1 ,2-a]pyrazine (D79)

[H

To a suspension of hexahydro-2H-pyrazino[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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3.10 (m 3 H 2.95 (dt, 1 H 2.79 (dd, 1 H 2.75 (dd,
1H 2.49 (dd, 1 H 2.23 - 2.405 (m 2 H 1.66 - 1.89
W@ 20782854 1. 43 - 1.57 (m 1 H) 0.90 (s, 9 H OPOBEPR)6/@8845
LCI M5 (check at 5h reaction): peak @.49 nmin, nlz=
271 (Mm+l). Description 82: (3S,8aS)-3-({[(1, 1-
di met hyl et hyl ) (di et hyl ) si | yl ] oxy} met hyl ) oct ahydr opyrr
olo[ 1, 2-a]pyrazine 10 (D82) H N LNH OIBDM5S To a
Des tidn GO): 2t[3,5-bis(trifluoromethyl ph(-lznyl]-N-[4-(4-ﬂu|oro-2- I
f".et;(m R R L R
dimethylpsopanamIAe in 20 L  of dichl or omet hane was added
(D80)ri ethyl amine (1.423 ni, 10.17 nmmol) and tert 15
butyl dinetlylsilyl chloride (1.026 g, 6.78 mmol). The
solution was stirpged at room tenperature for 2 days.
The reaction was-Hi uted wi th dichl oromet hane and
extracted with qat.) NaHCO3 and brine. The product was
i sol ated by flashN™chromat ography (GH,chl or onet hane to
di chl or onet hane: IlQ/ 991 to 90:1 obt ai ni ng 157
ng of the title conpou pl (400 MHz,
CHLOROFORM d) 8 ppm 3. 3.47 - 3.59
(m 1 H 2.90 - 3.28 (m 3 .¥3 (m 1 H)
2.09 - 2230 (m 1 H Ihw# 2.09 (m 2 H 1.37-1.80
(m 5 H 0.87 - 0.97 ( H 0.03 - 0.13 (s, 6 H).
Description 83 and 84: (3
9aR) - 3- (hydr oxynet hyl ) t eer ahydr o- 2H 25

To a BBl h%[o’ct&n@éir%ffﬁ- %@[g( -Eﬁpgfi'-é‘iiﬁ&”(ﬁ'?@, { &P g, 1.395 mmol)
in 6 153 W?h@&asﬁ%ﬂ F{% 4R( ,i%@wg@mnggvu- {6-shiorard-(4-
fluorerZrmethy! pfieny] ridinyHeV.2edmathyeranansnidadyVQ R0A5/003577]
(372 ovgy 0.688 ndbolfaml sathesiunncadbonbte (289 mg, 2.09 mmol) and the

reactidriNvadine Bt PSORT K2 2h CPROB¥IdUE vl idolefedby ST R and the
oo X N N

purifigalien.i ne, a sol ution of L-serine nethyl ester
MS(dinedit)o aliz2638M«1). 413 g, n nmol ) and
di i sopropyl ethylamne (1.62 nL) in 20 nL of
i - 2007/ 028654 PCT/ EP2006/ 008845
DFS%%r?gq(gﬁe@’%gﬁ '?ﬁﬂ(al’ v added to the reaction )
dimethyletpu(cimethulsiyldaxyietiufioctahysropyrraloli dualpyrazine

(D81) enper at ure overni ght. UPLC-MS anal ysis showed the

expected product (peak Q.67 mn, mz = 432 (M1),
376 (M- t-Bu), 320 (M(ZB% +1)). The reaction

NH

OTBDMS

To a solution of (3R,8aS)-octahydropyrrolo[1,2-alpyrazin-3-ylmethanol (Tetrahedron
Asymmetry, 1996, 7(7), 1999-2005), 220 mg, 1.41 mmol) in 8 mL of
dichloromethane was added triethylamine (262 uL, 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;
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was diluted with dichloronethane and extracted with
sat. NaHCO3, dried (Na2SO»4), 5 and the sol vent
WO 2000028854 The crude (2.75 g) was taken to the PEREPRDEMSS45
wi thout further purification. It was dissolved in 30
nmL of dichloronethane and treated with 10 nL of TFA,
added at OC. The reaction was stirred at room
and bringp drhet priodutbwas isolated by flash ehoniatography @ichiamethane to
dichidfineéthaheved MeHs rPRRICH gde)obbtamhgczsgomgobeheametboa@pound

1H NI (500 ftz 2é|2|L GMHRM- *%H) 3.01 -
o e R ggnaiwsm
(m 2nit) éfﬁ%mgdmj 3HI) fledded1.570(ng, hb*)lol‘&o {3.19 B) 81 hd)

LC/M&D&iheclalaﬁrﬁrea@tusnmpreak)@@mgamml mez=s271 (M333 ng. D
H NVR (400 MHz, DI\/ISOd6) S ppm7.99 (s, 1 H

07 5 67 15 - 3.77 3
Desclingp '% é’% (‘131 20 H 2.82 (dd, (rln "
dme@hxlgthyl)(da hyl)gﬂ oxy}rggt yl)pqtghyq{omq:quﬁﬂug@a}ygrazme
(D82Peak @0.16 mn, mz= 200 (Mrl). The solution was

concentrated to give a opd solid (976 ngy) as a

m xture of title conpounds: (M xture of

D83- Di ast ereoi soner 1 an 4- Di astereoi soner 2). 20
D83+D84: 1 H NWVR (400 O d6) S ppm 7.93 - 8.08

(m 1H 506- 519 (m LH 4.14-4.33 (m 1
H 3.67-3.77 (m 3 H) 3.40 >c¥abfs m1H)311 3.23

5
Toa %nlﬁlon}_% (Q%S(%S)Zo %yéj[g_pwr [1 ‘23793]2) Zn- %Gyll(.ﬁr%harr\ﬁw) _
(TetrabedronmAgymmetypa g9 ﬁ?.),thQg,ZO@ér{ $ B1g, 3.39 mmol) in 20 mL
of didddtpntathahy as- éliﬁmyrr@zhyla{rﬂné(‘a}lby nelz,i 10. 87 nyrihol) tamaintelrt-

butyléhme"_il 1S|I'9|é‘ﬁ| ﬁB %‘2‘6‘?@ 6-78 A NThEFolutBdn Wad sfifrad'at room

temp%% P ﬁ rﬁﬁc ?%waasn?)m)t%d Mh dichloromethane and
extrag \Mﬂh §pt Na rQiEi gne. Msprosirt wiasrieolataskby flagh ng)
chromamgnddleyi(dlcwbaiﬂﬁefﬁa“ne tedichlomméthans: MeQH &8d1 th80:10),

btalhmc‘w)pﬁ@/‘@ﬁth@rtﬁl%mb@uﬁ@f| ux (80C) overnight. The
1H N RAHiaéonWﬂ ?fg SRR 41470 3 (m, 1
H) 2,90 meéﬁm%gpedz 73( 9 123910 re'akﬂ Sr 299 (M, 2 H)

1.37 35 &heoke i)E8di 087 (VS I('IDrDz(B 1023((sw6)H). 184 ( M+BH3)
. The reaction mxture was purified by SCX,

pyraflﬁllo[‘k pgrgzme- sé%g?ﬁi:fj Sé&mﬁgﬂy}ﬁ M{? nd (3S 9aR

or 9a§)§3}(hy@mmmhyl)teﬁramydzo-ZF&psfazonp[hZm]pyra;sneﬂ 4(31-1,6H)
dionél(D84@iasterecisomer 2)

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
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WD 2007/ 028654 PCT/ EP2006/ 008845 Descri pti on 86:
(3R, 9aS or 9aR) -3-{[ (1, 1-
walrewenessbet hyl ) (di met hyl ) si |yl ] met hyl } oct ahydrRCREPII96/608845
zino[1l, 2-a]pyrazine (D86 - Diasteroisomer 1) CN N N
T~S' 5 The starting (3R 9aS or 9aR)-octahyd
ro-2H pyrazi no[ 1, 2- a] pyrazi n-3-yl nethanol (D85, 173
was prepared andSially @didied te the reactiincemixburendihieaneactionri was left stirring

at robire@hgserature oEb&hght( MCL)VIS@\aWQE\@%wé@G’ﬁe éﬁbecﬁb @roduct
peaé%ﬁ"@td NE: g;(gdait B?Q'CMt-el'-@ %tZW(ﬁ/I q_% e reaction
was AHEH i Sich PSR ElasAnd Bl with o AN D e died, Eﬁazsod’
and theLsolwent repiayeds hbasiude (R-& Esg)cwas ‘@kgndaiie nexksiep without
furth@rﬂ-ﬂnfmamonmz = 286 (M+l). The crude was purified by

It wa I 8P&Y lo('ér'nbtﬂ%f/hg %%gté@wﬁ:ﬁq@ @Z de'F5\ added
et bl Snbjeperelun i1 oyl chea by
UPL M§ which showed theze-meqs@d deppotgo Iqrhprqsmq} ab0Z mlrz i = 232

(M+10nThé cHidewas purified by BCX1 THe HastSfractiorisiweng stirréf) at 50°C and
evap?)rgtgd Tﬂe 83id 'fﬁluslo'b%lﬂedzﬁaétsusﬂ)eﬁale@irsg mL Bf Redand filtered
to gl@age tg e%rpgp gd{(IPF:i ?%e%%?scorrh&li)ogs gZNhl{J&I%a:%:? an
D 834i et hyl et hyl ) (di net hyl ) si |yl ] met hyl } oct ahydr o- 2H p
1H NMR¢#Q0 Mid} oy MSD1l) & OP8Y 7+ ngsaétfé)éé)?s(hn‘eH)z})m}dd;N IN) 3.67
- 3. 7Z«Ir(mSB H)2§ 4ba @49qhvt1l /N30 {dae 1(FR2 32]dd, 1 H) 2.45 - 2.52 (m, 1 H)
23199

l t d t t hyl t ahyd 2H
et B e vy o a2
The siblution wasesdnoestrated teidive a sé clidi (9¢6(mgpas aymigtigre of title

compduniss (Mbitoredsit D88-Diadteréaisémept ridoD8af Diaxténdoisomer 2).
D83 gpride (54 L) in 2 nb of dichloronmethane was added

Af n th ea
0z, wigS-abs pait 2 e Sgelip 7 Fyrs B S edhy, 1 H)
4 14crﬁ aﬁéﬂbérldbﬁﬁ7(53 77 dan, 3(:142@1‘&0 t 84@—&th)@@1% 323NpB 1 H)
2.75H2.86 @), 199) 345 -TR&25@mpl El) 2i8is- 2ldajimmeziH)as di ssol ved
UPLEMSBELR @16 3R, WP:-2900/(WRGS4 PCT/ EP2006/ 008845

extracted Wth sat. NaHC(IB The organics were dried

and the solvent renoved |l eading to the titl
ResgstRtien 832 BRJpS or 9aR)-octahydro-2H-pyrazino[1, 2 -a]pyrazin-3-

ylmethanol (D85 — Diastereoisomer 1)

To a flask containing (3S,9aS or 9aR)-3-(hydroxymethyl)tetrahydro-2H-
pyrazino[1,2-a]pyrazine-1,4(3H,6H)-dione (D83, 217 mg) was added 1M BH;3-THF
solution (10.9 mL) and the reaction was brought to reflux (80°C) overnight. The
reaction flask was cooled to 0°C and treated with 20 mL of MeOH and conc. HCI
(2.5 mL). The resulting solution was heated to 60°C for 4 h. The reaction was
checked by direct MS (m/z= 172 (M+1), 184 (M+BH3) ). The reaction mixture was
purified by SCX, obtaining 174 mg of the title compound.
1H NMR (400 MHz, DMSO-ds) 6 ppm 4.39 - 4.63 (m, 1 H) 3.17 - 3.26 (m, 2 H) 2.56
-279(m,6H)2.14-2.31(m,2H)1.92-2.04 (m, 1H)1.72-1.85(m, 1 H) 1.66 (t,
1 H).
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L MS: mz=328 (Mt1l) 1 H NMR (500 MHz, DMSO- d6) 8 ppm
4.25 (dd, 1 H 3.62 (dd, 1 H 3.36 - 3.46 (m 2 5 H)
wQ2@3/0tssed 1 H) 2.62 - 2.76 (m 4 H) 2.55 - 2.BRI/EP3004/008845
2.26 - 2.33 (m 1 H 1.96 (s, 3 H 1.85 - 1.92 (m

1H 1.80 (t, 1 H 1.67 (t, 1 H 0.84 (s, 9 H 0.01
(s, 6 H. Description 88: N[6-((3R 9aR or
9aS)-8-acetyl -3-{[ (1, 1-

Des@.mnme(mp)a(sjomhnym).ﬁu gyl ] et hyl } oct ahydr o- 2H pyr a

dlm&hgﬁh ﬁ(@h&hgﬁ?ﬂﬁgnﬁﬂrgﬂgﬁﬁisydro-fll;lr raz‘r]o[ -a]p5yrazme

(0863'( l'?? [Risemeni)y phenyl ]5_ N 2-di met hyl propanam de
(D88 - Diastereisoner 1y -%'rO CNCF3 NNOSi N CF3
\ F To a solution of (YR 9aR or
9aS)-2-acetyl-7-{[(1,1- N
di met hyl et hyl) (di methyl ) s N] net hyl } oct ahydr o- 2H pyr a
zino[ 1, 2- a] pyr azi ne (D87, 15/125 ng, 5.72 nmmol) in
1.5 nL of toluene was adde 5
bi s(trifluoronmethyl)phenyl ] 6-chl oro-4-(4-fl uoro-2-
nmet hyl phenyl ) - 3-pyri di nyl ]-N, 2- di et hyl pr opanam de
[ WO 2005/ 002577] (156 ng, n mmol ), bis-tri -tert-
The $tattidgot8ss, phSrar Qe )-ectahyaio3RHmyrarinofto2-g)pyrazin-3-yimethanol
(D85 ?#3%9@65 TE%WWML%F&]EHIbP&ﬁetHa%% ard-trehted WRIVELN

(420 g@.:)j % og ng(tﬁng an d eggﬁ%r(l)s & ' Qﬁyzgﬁr%)éngﬁeén perature for

3 daywIN@reohD 44984, BynMpbeyas BG {aﬁ \Xh%y%@@@” stirred again
overnighh ISWas cbdclmd BQOI?I:IE/M;S which dhoweascarherkied tbyproduct: peak

at 0.4Phfh MA a6 wdsopunfiedy @,xnsgd BRrdMhASYFdphy

(S"'Cgt?gﬁgg’r@%&a. (Ou?ed (E{W:l%gk@% {M‘;edg@e 1-@ of the

expetaddei®dsRt brine. The product were isolated by fI ash
1H NAHR (400 i 20D Qi) & ipprad sS4t HAS (F0:50) 2:92: 30@) (m, 2 H) 2.60
- 2. 9@'()&136“41)19 285 249 (it‘fg 1?Ff-l ) 2hiey 1212|7€(nC01nH9>l1F98 that (\hﬁ?f’EH) 1.70 -
r

1.83 l?@R) oc QE)@%H%IQI-%DWQ% @F QEB r?)?r {E@E%(E‘Ptq ﬂZt hanol

(D89) CN NN OH -87 WO 2007/028654 PCT/ EP2006/ 008845
Description BZs k7 BSarhon9a§)-23as:ety 7 A{(1,1-
d|méihﬂetﬁy?)&hg‘dfe:l?:jm?ﬂY‘th)dthynz?%ag'fygil_rbﬁh%H-pyramnél)[g 3zéalgpyFreazme
(D87p4/b8£§)@ ? Py azi ne- i one an a

r oxymet hyl )tet rahydr o- 24 pyrazi no[ 1, 2- a] pyrazi ne-1, 4(3

H, 6H)-dione 5 (D83, Dia reoi somer 1 plus

D84, Di ast ereoi sonmer 2, 943 ng, 4.9 mmol) was added 1

M BH3- THF sol ution (49 ﬁ-) under nitrogen and the
reacti on was brought N X

T
o

To a solution of the (3R,9aS or 9aR)-3-{[(1,1-
dimethylethyl)(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine (D86,
217 mg) in 9 mL of dichloromethane was added triethylamine (212 puL ) and it was
brought to — 10 °C. A solution of acetyl chloride (54 nlL) in 2 mL of dichloromethane
was added dropwise. After 15 min the reaction was quenched by addition of MeOH.
The crude was purified by flash chromatography (silica, CH2Cl, to CH,Cl,: (0.5 M
NHj; in MeOH) 95:5). The sample thus obtained was dissolved in CH,ClI, and

- 86 -
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to reflux (80C) overnight. The reaction flask was
cooled to OC and treated with 25 nL of MeOH Conc.
woiglo7mezsssadded and the resulting sol uti on was PEHERIH06/@8845
60C for 5 h. The reaction was checked by direct M
(mz= 184 (MtBH3) ). The reaction 10 m xture was
purified by SCX, obtaining 528 ng of product.
extrabwtwltptsabrNeHCQ33F215h@o(qe{nqq_s were dried and the solvent removed,

Ieadlﬂgrtetthéhlﬂéh:)bhid(ﬁmaﬁ(tﬂml mg).! yI ] oxy} met hyl ) oct ahydr o- 2H
LC/ 1lglgfe1)2l Pyrazine (D90) CN N N " 15 OTBDVS The

rr?l
1H Eb@ﬁvm DU PRAT B A2, 1t b0 (.
H) 2, Qd 53 282 - B79EAd) 2:a8s 62481, vied) 22620288 (p1, 1 H) 1.96
(s, 3H)chBS-ane2 (ane HNY.80r(gat EIY 1v87 {1, EHHN.84.(2D HHI0.0D (LD H).
mmol ) and TDBMSC (929 5 ng, 6.17 mol). The reaction

was,. st i r.at ni ght and then
Des{ptigh §8 FHIGI(R0R R SSRE RIS L2 o . win o
dlmethutﬁébymmmtbwt)ﬁllantﬂtbul}epta %Hy -Ryrazingli,2-alpyrazin-2-
yI)-42(86Iu<(nI‘dl-2)meﬂl’7)ﬂphb’hYBE’.B‘@yﬁﬂinﬁlM [tSnSJdbss(\taﬂupuonfeltbtdl)pIyenyI]-
N,2-dinkéth aceﬁrcﬁao & sipiaSfereisdmetr 4) (0.5 MNH3 in

MeCH) o 85: o The resi due obtai ned evaporating

the fractl ons con ai ning the product was dissolved in

di chl or onet hane: 90: 10 and 25 the insoluble

material was filt ere _away. The solutin was evaporated
target produgde. 1 H NVR (400

.02 - 4.19 (m 1H) 3.82 -
m OQ 30 - 3.49 (m 3

to give 638 ny
MHz, CHLOROFORMd)
3.95 (m 1 H 352
H)303-319(m . 2.66-2.89
(m 6 H 1.50 ( §'H)08 o“ba H$]5F005-016
(m 6 H. 30 Desckipt (7R 9aS or

1,

t

i pti
9aR)-2-acetyl -7-{[ (1,1

di met hyl et hyl ) (di et hyl) yl ] met hyl } oct ahydr o- 2H pyr a
zi no[l 2-a] pyrazine (D91g- D astereisoner 2) -88 WD

To as's %@%2%5@?? 5%/(; & 0088h§ {[(1YO CNNN S To a

dimetidethyD Eimet) i RISciay e 2 heyizinglt 2aslpyrazine (D67,
125 &g, pytaminol] in 2-5ahhyofdciueae (B0adE&52+8,5-2. 224 mol )

bls(tmﬂhotént@ehm rénk}l]qw BUCABRONRLANGD-2EHY fohief ‘%éd Camcnﬁyu -N,2-
cimelfif robga‘a‘o tz@%o@ﬁ%g?%w TSRO 1
butylpRogphjngipajjadium (30 mg, n mmol), hexadecyltrlmetylammonlum%h oride
(19 ulL of a 25% aqueous solution) and, at last, sodium hydroxide solution (35 uL of
a 50% aqueous solution). The solution was degassed by freeze-pump-thaw cycles,
then stirred at 90°C for 3.75 h. It was checked by UPLC/MS, which showed peaks
for the expected product at 0.94 min. (m/z = 824 (M+1), 412 (M+2)/2). The solution
was diluted with EtOAc, washed with sat. NaHCO3; and brine. The product were
isolated by flash chromatography (cyclohexane:EtOAc 50:50 -> 0:100), obtaining
149 mg of the title compound that were brought directly to the next step.

Description 89: (3R)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol (D89)

N

0,
Hi:H
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di chl oronet hane was added dropw se. The reaction was
brought to - 45 C and additional 0.25 eq. (39.5 L) of
wae@vpkseshl ori de diluted in 0.5 ni of di chl or OPEL/RP2VE6/008845
wer e added. The tenperature was |owered to - 50 C and
0.25 eq. (39.5 L) of 10 acetyl chloride diluted in 0.5
mL of di chl oronet hane were added again. The crude was

purified by flash chromatography (silica, CH2ZCQ 2 to

Toa @Hgﬁ:bantaﬁl@iné (MS"MB bR QaR\?-@:&wyafo@}netﬁyI&’)t@t’fﬁ dej-26k ean

pyrailhbﬂj 2 Hfi? HS‘? S(d' rect)
<hydr@efymft «'5%1,"%5 aiPYfﬁZ' ﬁﬂ @%1 Hisias

(D83, tD|a$te+F90|306©r21 nles 4 @las}e@ogig)merz @7 g mg, 4. Hmol3was
added ﬂVI‘B‘H;( m'|F28d'|'Dlt|C;h (rfLC) undér RitrolgePbardd i raaktibh wlabrought
to refidx ( ht 3rh ﬁﬁ% Qrca% Q> ePtd RO EhE thhted with 25
mL o oggeﬁ ] va% I o ere ﬁlrfg scﬁutlon was heated to 60°C

for 5 & FFberryaetlcwywp@cﬁhe@ ﬁ9 |bysdnrqﬂt Me(mE3 584 aMyr&ts) 2 g Feaction

mixture vdslp@rifiddplpy SCX-dbtaining 528 mg of product.
yl)-4-(4-fluoro-2-nethyl phenyl)-3-pyridinyl]-2-[3,5-bi
tiflLHo henyl ] - N, 2-di net hyl propanam de
Desciigfion OB LERES AT 2) -YOCNNCF3_NI| NO/ | Si
dim yledtsl)(dtmgsh:rl)sdy%xyﬂrmethyé}oqtawqgsw-pyramno[1 2-
a]pyezipe PPA0Et yI - 7- {[ (1, 1
di met hyl et hyl) (di met h iJ yl ] met hyl } oct ahydr o- 2H pyra
zi no[ 1, 2- a] pyr azi ne ( -89 WO 2007/ 028654
PCT/ EP2006/ 008845 117 .357 mmol) in 1.5 nL of
tol uene was added 2-[3,5
bi s(trifluoronethyl)pheny r\1\|- [ 6-chl oro-4-(4-fluoro-2-
met hyl phenyl ) - 3- pyri di nyl JAN._2- di nmet hyl pr opanam de
[ WO 2005/ 002577] (146.5 ny, UB®MS mmol ), bis-tri
-tert- butyl phosphine pall adium (28 ng, 0.055 mmol),

The Sane@R tcidt dfbm%#ﬂh 1Chlapyragn{3l InﬁetﬁEn@l @589, 528 mg,
?rﬂté?ﬁ‘d\?assé’ e E 2 dlc dk%%ron?eciﬁéﬁ‘ YA Rith EtN (1.20

g e e S ey 'a% ane‘é’as stirred at

roomttegpesaiure egeeniglooamd thrersfon adrittlowat% Hned:tmas bhecked by

UPLGRAS \%’\*ﬁchvdh@;eﬁ 56\@7/@!%%1)?2@ %c)aﬁ@at%gb?é at;s%eft'%imw %Bgdw%

(M+13 172 TBOMSHLY)2Th rified b h matd§raphy (silica,

CHZ%%F&%@%?U%?ém%%L Bbi100 BaR iR phiind eipperating the

fractigps coatainiog toerpredyciyas disselved,in dW&Q@ﬁ@tbﬁ@e MeSpd 90:10 and
the irfsdiulile mrateriaDRas filtotedd away. TIE soltinveds gedporatertighgive 638 mg

of th&lidr Eltﬂ)ﬁbdhe the next step. Description 93:

1H NWIR|ac0 TRIDVELEERK SR sRSRZ 62l b 5 BhPY A4 B5~ 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)
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15 1,4(3H,6H)-dione (D93) O N)---rON CH3 To a
sol ution of N-boc-norpholine-3-carboxylic acid (2 g,
W@27028%bl ) in 60 nL of dichl oronet hane and REBERWIEONS845
TBTU (3.313 g, 10.32 nmol) and diisopropyl ethyl am ne
(1.96 nL, 11.25 mmol). The reaction was stirred for 30
mn. In the neantine, 20 a _solution of D-al anine
nmet hyl ester hydrochl ori 1.93 g, 18.76 mml) and
di i sopropyl ethylamne (3.7 nL, 18.76 nmol) in 20 nL
of dichl oromet hane was ([pregpared and finally added to
the reaction mxture. T ction was left stirring
at roomtenperature for h.l UPLC- M5 anal ysi s showed
t he expected product (pea & 0.60 nin, mz = 317
(Mt1), 261 (M- t-Bu+l), 217 (M- Boc +1)). The
reacti on 25 was diluted withljehl or onet hane and
extracted with sat. NaHCG3, J iled (Na2SO4), and the
sol vent renoved. The crude (5.56 g) was taken to the
next step without further purification. It was
To agiobgionafd 3R-BAl(1-dimethyletiy Kaispethnbsibilaxyireethyboglahydro-
2H-pyfazido[df2-afpArazinde €0902639 Ghg, Th224 eandl) dm 16anL sffi r r ed

5 dichlglo K%Ha ﬁé&ﬁa &rid H?Ia%ﬁr%ébo EL, $as GRARIKSAd Rwas3Brought
I ch, s h ect depr ot | oN.

o T MGl SO0V T £ SRR 08 (eTin ot o
dichlpgrmpelhanayvasadded dirRWiRer Ehe serdiny wae drelghtitae 45 °C and
additiersl 0t25¢q s@95 pbhhofvasetyt chiloede dilute@Gnf®b Nl bf dictilcromethane
werei%%%o@ Wg@qgh{d?g%; ‘%\Lﬁs‘f;gévhegfg{% gfoa"rg bﬁéﬁZa @gﬁ% ul) of

10 acet IC %?5&5%& a ne d% % 'he crude

7= ) e sol ution S ryn 0 ]

was puiified By d ah&iwfqmgt%gp@s(%nﬁaﬁﬁ%&%z% Hz@?zé (@éﬂﬁt{wa}n

MeOH)®@55)y A sanplerof(clean litle comyeOndsyasthysolgaed; 421 g,

MS (dirébt):SmBa3284M21)(m S H) 3.33 - 3.41 (m 2 H 2.68 -

s S B SN e
1H)(1L9;31-.2@33(m,ewai1s@iyr@,31 ) A { 70das oH) 0289 - 6.90 (m, 9 H) 0.04

(s, 610t hyl oct ahydropyrazino[ 2,1 -c][1, 4] oxazi ne (D95-
Di astereoisoner 2) N LN 5 CH3 To a flask containing

3R) - 3- hydr g i i i
Descriptonogr NAG-H R 698 Braam &beapuORt A (L0Y 605 .

20  dimeghylethyb(dimetbyhativlimetii}ectahygros2fiipyrazinoih,2rajpyragin-2-
yl)-4i(8-flursrch2 anethyiphengl)iBpytidiryl]-26 3 5+bis{triflacsometh yigpleenyl]-

N,2-difHaH namield (82 apshdterddisoffatnd to 90C for 2
" h. Nsyygﬁ;si S: m(z@ 10 157 I(.l\/H-loof t?e t ar get

product). The reacti(gn m xture was purified by SCX,
fol | owed

N

[Nj'\ CF,
T

v:Si 7N CF,
\ |

F
25
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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by flash chromat ography (silica, dichloronmethane: (NH3
in MeOH) = 95:5 to 80:20. The two title conpounds
W@aene/0esd at ed: Di astereoi somer 1 (D94) (102 nRQT/ERB0OA008845
H NVR (400 Mz, DVSO-d6) 6 ppm 3.65 - 3.73 (m | H)
3.53 - 3.60 (m 1H) 343 - 352 (m 1H 3.02(t, 1
I—|)268-281§ 252-2.68é)m3l—|)2.25(t,
117 mgHP.357, mmol) @mmofiolupn@.vw adgedd-[Ba- 1 H) 1.68
bls(tr(iﬂuorénié)h)ﬂ)pﬂhbnw - IN-6-dh|dpb als (4e fleoios2mmath @ phea§l)- A-Beridinyl]-N, 2-
dim ]cf%gé i é\'Wd é@@stém% G“é)mé 075 ﬁ?oly bis-fP—tert-

butyl i)agfglugw g%é al}or?e@(d%&y r ’_%tx_ﬁr%?no%i Qr%
chlomde)(slazplgmf argd% @qq)eoysg;phglogu),@ﬁplat_basg spgqu wdrexide solution
(33 ) af 4 B8l aqliedessolufion T Hetsolution was degassed by freeze-pump-
thawﬁ%[c%sstﬁ%r?é rrréé bvgovmém h) Rheay bhedied oy BPLCIRIS whidh
showeéép%%lfsl%gﬂ;% sg; é tg prgd&&yaqr1o§¥ Rk héﬂ])zo-c EQHW#’D 2y Py

M+2)/2); T be splution; Was }iﬂwez' wWithEt@Hrcpwaphedmithesat DGO aand
brlnel\ITﬁléfilﬂel\carhpﬁumd was ighlated byflagl chraspatographyfsilica,
cycldheRhne EtaACIs @58 H-py11®0) Netthirdng | B9 g thiatIvarerirbghtdirectly to
the te 30 M xture of diastereoisomers of unknown ratio,

P, 0.496 mml) in 1.6 nL of -91 WD 2007/ 028654

PCT/ EP2006/ 008845 DMSO wer e added K203 (78 ng) and
Description 93 {3R)-3tmethyitatralyydshaHypyragine]1,2-alpyrazine-
14(3}hbp{)@j.éné4t)bt;yoro 2- met hyl phenyl ) - 3-pyridinyl]-N, 2-di

nmet hyl propanam de [ WO 20 002577] (100 ng). The

reaction was left at 150C fgr 23 h. It was checked by

UPLC/ M5, whi ch showed a P the expected product
at 0.71 mn. (n12:6685 M-1), 334 (M+2)/2). The
sol ution was dil uted w td=diehl or onet hane, extracted

wth water and dried (NaZS@fp) The title ccorrpound
obtai ned (113.5 ) was taken’to the next_ste

To agolutiam off Mbogemohalineckcatexylic RCKMR g, széqumol) in 60 mL of
dichlbidsaktthanenegowas addedbirBTY .(3.31 3H), 10.33 nfrnol) ahd, dilsoidyopylethyl

amin 3396 L, 19, 25 m@n 'ﬁhé’ﬂea‘ct:&ngﬁaé §?|rre3d ﬁ)rfﬁ) ﬁﬁn Ithg%eantlme
a sol é@a of a|4g| e‘i‘h S oé_
diisoprapyiethylaging (3.27. @5 62m|:q)o )2|n7§5) mL20f c ﬁforge fhane was
preparedi3and fAnalfy adqiecﬂtd-phlee@Ztten migrénT hé réfctibnd8as ledt stfring at
roorr{!@mﬁerﬁlure%ﬂis . UPLE&M®andlydls Stadwed ee expected product (peak
at 0. e@??'-sil (l\%?stzrf \f qu 41 Scébtp hpNTRE: reactlon
was utgd with 8 Yorome rac ed W|th sa{J ?\'ia%”@bg,, gd ?N¥zso4)
and ﬂretsq}ﬂ/@tcrpmmﬂ} Thetanyde &rbAd))-weg takendoithe rextstep| witiout
furth8y parification.

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).
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pyri di nyl ] oct ahydr o- 2H pyrazi no[ 1, 2- a] pyr azi n- 3-yl } net
hyl acetate (D97) O N NCF3 L NI NO( NCF3 F To
W@ 2@oleseson of PCT/EP2006/008845
2-[3,5-bis(trifluoronethyl)phenyl]-N-{4-(4-fluoro-2-ne
t hyl phenyl)-6- 20
[(7R) - 7- (hydr oxynet hyl ) oct ahydr o- 2H pyr azi no[ 1, 2- a] yr
Description-94 and 95y (TRi%aR pr aa,‘_b‘)-?dmélnwpbpnhmmwayn(
c]1 ﬂfbx&mQ D838Diastereoisohferm) aid (7R/9aS 608 wer e

e e e )

stirred at roomterrperature for 3 h It was checked

by UPLC/ MS, whi ch showed ak for the expected
product at 0.89 25 mn. (@z)= 752 (M+l), 376
(Mr2)/2). The solution was Milyted with
di chl or onet hane, extracted N water and dried
(Na2SO4). The crude was purified by flash

5 chromat ogr aphy (cycl ohexane CblaEt OAc), obtaining 28.5

To aT@isRicohBfiningtBR )36%%}!@ dhbb'%y(.é% M"Qa] ine-
12? LR %3” o%oﬁé’é?e%q_rﬁ g%gé 923 gl ol ér\?vgi:\dc}ed1M

BHs-g1 sqlmloq( ml.)and.it wapheated o PP° quw 4 hg Taghe suspension
weretdded30 mld ol 8M(IHCI andhjit \Baﬁaeatezi 0PA°Q fol 2H). MSCehalysis: m/z=
10 157 Mﬁ of fRe t%ré‘& 036;% 8 3eddiommitture Wis ﬁfl@& ﬁ followed

o b oo Hoe s b Bl s o0

The M#LH#%O"W@&R oeredsolated: g z = 752 (Mr1), 376

(Mt2)/ 2. Ratio of Diastereoi sonmers not deternined.
Diasfeeasisbiier an( D) (102 mq):

S R A T

207n12019(mn1$®) 8 (ﬁ‘OQh(mhﬂdleir@Br(émeHéﬁoB ddiled TBTU
' (2.138 g, 6.66 mmol) and diisopropylethyl amine (1.3

Diastérecidorter 95) (39%n eactl on was sti rred for 45 mn.
ST %ﬂ"gﬁg s”cﬂ?ﬁﬁﬁ@ R §° R3990, L7708 28 55°(m2 H) .00
(t, 1 | 2o 30 @ .h) HaRi 3e- ?§720nn3;H)1?817762 (m, 1 H)Z0GE: 2.17 (m,

1 H) 6f87cH 2gdainoreHhdr2l and®8(m Hf1. OVEd vasl)st i rred and
finally added to the reaction m xture. The reaction

Des bt 233! 4 bid] FRREHA IR V1 N4 (4ot
25 metrﬁ?gge@ygﬂ- -ﬂi.?ﬁl %{%&E‘ﬁmﬁfﬁg} gg:%% rp §-rg[z szeak-aﬁ;yrazm-
-yl]{%aytldmylmz-dlmethylpropanamlde (D96)

o)

To a solution of (3R)-octahydro-2H- yrazmo[1 2-a]pyrazin-3-ylmethanol (D89,
30 Mixture of diastereoisomers of unknown ratio, 83.5 mg, 0.496 mmol) in 1.6 mL of
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15 diluted with dichloronethane and extracted with
sat. NaHCO3, dried (Na2SO4), and the solvent renoved.
wab@702868e (4.242 g) was taken to the next st ePCIWEPIV061008845

further purification. It was dissolved in 50 nL of

di chl oronet hane and to the solution was added

dropwi se TFA (50 nlL) at OC._The reaction was stirred
DMS4A wese adde u’d mg) apdr-(3,tis(triflyesorrthvbehepyl]-N-[6-
chlordRi-(4-fGord-Remetradphieny| R3-pyridinylled, 2ediaeth plp expamadnit e WO
2005} mm ﬁ% Fyac‘ﬁsﬁ ngégﬂfétaﬂ-m edr 281, a \W/bQQ;hecked by

Lﬁ’"{’?

UPL ATr B BRReued progpd ot Boed R Gz - 66
(M+19y334i(Mr2)/ 2P e ﬁ@utlaﬂdv%@@t%w@od'ﬁblpmpmﬁf@f exfacted with
watec potidried (Na38Q).: T tite atoMpdindiobtainéd £11845 mgMvas.taken to

the n&?s%%%ut\ﬁﬁhéﬁ Nﬁa(ggt@ﬂd the residue takelnétreagbe;
NNIRETE o 82 pétﬁ‘t#?) 788 (bF eEHHY.2Y (or. s.,
2H>(74a18T ??i@ dep &"&egq e g o a 30 m,

H) 4.661-i4. 151, 11H)BIGBR 3.40QVHzH) BMSO- 3P (81,pbh) 8.201- BAE (m, 2 H)

2793 2.99(fd, PIH)72.88 (21079 (&, 4 19) 2idp mzsém,ﬁ 49183 - 20'2)(m 1 H)
H 2.73-3.11 (m 2.52 - 2.7

1131 (6)(m 21d15 30

Rathxg?slgﬁs@rieg}wggers not de?ermln ( -5 H
(3R) - 3- net hyl oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi ne

Desdrﬁﬂ%n 9¢N R)Wac@tﬁ-&ﬁ&- 20, S\Qiﬁﬁﬂﬂbﬁwﬁﬁ#hyl)phenyl]-z-

metH:> @fl oro-2- hen
pyri IQ ']Rg[]afl %;%ra&r %%*2" ?‘éﬁ%?f %@

added 1 M BH3- L sol uti on (20 L) and it was heated
to reflux for oho anal ysis: mz= 156 (Mrl of the
target product) .| he reacti on were added at 0C 10
m. of 6M HCl and heated to 5 90C for 20 h. The
reaction m xture w3uﬁr|f|ed by SCX, obtaining 243 ny
of the target conpd¥ind) 1 H NI\/R(4OO Cf4z, DVBO d6)
consi st ent W|tham N goRers of the
target conpound. 10 Descrllpt|on 100 101: (7R 9aR
or 9aS)-2-acetyl-7-nmethylo :
pyrazi no[ 1, 2- a] pyr azi ne St er eoi somer 1) and
(7R, 9aS or 9aR) - 2-
acetyl - 7- met hyl oct ahydr o-
(D101, Di astereoi sonmer 2) £

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-methylphenyl)-6-
[(7R)-7-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (D96, 56 mg, 0.0838 mmol) in 10 mL of dichloromethane
were added Et;N (35 pul) and a solution of acetyl chloride (15 pL) in
dichloromethane (0.3 mL). The reaction was stirred 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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N LN 15 CH3 To a solution
(3R) - 3- net hyl oct ahydr o- 2H pyrazi no[ 1, 2- a] pyr azi ne
W@ DP9/02%&8 ng, 1.232 mmol) in DVMF (35 nl) was BCOEPR2006/008845
triethylamne (260 L, 1.848 mml). The solution was
cooled to -60C and a solution of acetic anhydride (95
L, 0.986 mml&al 20 in DVF (3nL) was added dropw se.
UPLEHYS: pagk @®.5& snial M\BCVﬁQO(Mé‘beWBE{M?ZSWOV\Ay UPLC/ MBS

RaticBRDstSreolsvmiers @d .dbferamifle@. 24 nin, both m z= 198
(I\/H of the target product). The reaction nixture was

we chr t ogr aph
Desdiiblion 98: (YRIsnehBrteliERydrarmtRPYase e TR e-
1,4(346 648 digne (D8B) f er ent sanpl es were thus obtained: 25
Di astereoi soner 1 (D100) 5 nyg): 1 H NWR (500 MHz,
DVSO- d6) 8ppm4 26(dd QV 16(dd, 1 H 2.52 -
2.82 (m 5 2.26 - PH 2.16 (t, 1 H 1.96
(s,3H)183-190(m UH .56 - 1.70 (m 2 H)
0.90 (d, 3 H D asterem@orrer 1 and 2 (D100 plus D101)
(75 ng): 30 The NWR sanpl e &¥hsisted of a m xture of

To o sl SFEH AT cuoc Bt e 22caol i o 2lo. SHRRIADH ih S0 m

of d' axaetbane and was aslded IR Hy 44i1398r8:6.66 nipeb @ngk ditgepropylethyl
aming02:3 it, Ty26 Mnhphehlyé neadiipin)was stred &4 § Blin2n thaneddtime, a

suspBRsidALH 28 H@Eﬁﬁ%’&@ﬁhﬁﬂ%&ﬂ@nd@(hﬂ@ 1241 nif®l) and

duso fc; y?etﬁ?%ﬂ'ﬂq gf& réb {Jrﬁ’_réfod hl#)%rﬁlaﬂ{a%e and 5
HW ad

§quq1%tlr Eﬁqcalgn(rggg)dref ?E‘ﬁ]reactlon was
Ieft sArrmg atrpom (emps@twmmnigw léBL@rMSyanaixcsns shpwed(the expected
prod@ peaR&d O aEn, Mas= 811456|O(M1€1?d360 (B0- pBuef). The iedictios was

dilutdFPh nE hlé%&grgh@dar{ooe 488 Wit tfﬂaﬁk‘:c% ried (Na,S0s), and
the splyen {aoHge Ehe Sisier i1 §) Bastoke GRS apdayes JESRAERE: e

purificatie®i on mi xture was then warnmed up and stirred at
It was atisechasdier 30 tileof dichRrometteaneSanld torthebswlotigrl wadeadded

drop Mses'ﬁgA Bo H’L)@(‘ ®D. MY U8R WAL stHFE bt RII k&R ePa\fﬁfe for 2 h.

et il Do O 8 ARl G o e

was pei The facligns conisining the produst “@@&ﬁﬂe@tﬁé and their
vqumesradUcergaedltlm resultivag solatibedvas stitrell et 6§1C evemight( BFPLC/MS

anal)Fﬂlé shdWed FaHeattn bﬂﬁh%rc §ed %udat at @.173Rirc ny=bs4
M+1§ bﬁ%f)ﬁ/%lnh%a%q% ginéniggﬁ‘ '?(Qng@a{té‘& r?Fhe‘%é#ol The
QB(HIQ

white,pE taée%@rseco '&PF EEhP &\eet&%%rapound
(add¥iapautdG ongbf pregipitate form@ &olmdbermllawrﬁol ourless 15

1H NMIR (400 MI52) DMSO-ds) § ppm 8.24 (br. s., 0.5 H) 7.96 (br. s., 0.5H) 3.79 -
4.29 (m, 2 H)3.10-3.31 (m, 1 H) 2.73 - 3.11 (m, 2 H) 2.52 - 2.73 (m, 2 H) 1.30 (d,
1.5H) 1.21 (d, 1.5 H)

Description 99: (3R)-3-methyloctahydro-2H-pyrazino[1,2-a]pyrazine

(D99).
.

_N
CH

3
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mz = 210 [M+H ' Description 103: 1, 1-di nethyl et hyl
(3R -3-{[[(1R) - 1- (hydr oxynet hyl ) - 2-
W@ p@rlgdesKy) - 2- oxoet hyl ] (phenyl met hyl ) am no] caPGDREP10p6/d8845

- 20 norphol i necarboxyl ate (non-preferred nanme) (D103)
C00 -,,, NNO O 0 OOH To a stirred suspension of
(R) - 4- Boc- nor phol i ne- 3-carboxylic acid (30g, 0.13 25

To a fiable spnfaining (3R)-Bimethy ielyahydre H-pyrazineli - alpyniazinem

1,4(3M 6H91@ibrtei‘lmer 3581meg, 182 mmiot)vegeadded 1M BH3-THF solution (20

mL) \AFQE ééﬂt H&l g@@iﬁﬂ d Seér%% é”ﬁ’i L i B54f1+1 of the target

prodlith ﬁ% m pg&aage %(T oj @qlﬁn%w‘gé)heated to
90°Cifer Oam é@ ieaction Mmiytuse vms puidieshhy SCXaqitainig 24& Mg of the
target ¢oprpotindn becane al nost a clear solution. The

|
14 M0 10 RSB B 0 ATyl Baslathons o

targeg °u5d137 nol es) and N, N- dii sopropyl et hyl ani ne
(45 3 m, 0.26 noles) were added in small portions.
Description 460\4D D007/ TR98R Td $F2avetyloBadéth yho ctalnyel roediH-

pyrasino[{ 2dafpyrafin® (DPro0e Dihstetebomér NPHAE (aRobaww -2-
acet - -lﬁétﬂ@%&?@%@'ﬁ#@%ﬂ Qré] %éﬁgra a(PS@H r@ omer
2

) aqueous | ayer was extracted vvlth DCM (3 x 150 rH) and
EtAc (1 x 200ml). The conbi ned organic extracts were
washed with brine (2 x 50 , dried 5 (Na2sO4),
concentrated under vacuum and the residue purified by
silica gel chromatography ting wwth O to 30%

Et OAc/ Cycl ohexane to afford tike title conpound as
yellow oil (38.7g). UPLC/ Mt peak at Rt = 0.62 mn
with mz = 423.1 [MtH + 1 Ncription 104:

(7R, 9aR) - 7- (hydr oxynet hyl ) - 8<

( phenyl et hyl ) hexahydr opyr azPhe[ 2, 1- c¢] [ 1, 4] oxazi ne- 6, 9
-dlone) (D104) 0 NHO CON O HTo astirred

Toa g |o§??ggﬁ@eﬁlﬁ?%hy%g&%%lwﬁmgﬁ %a]pyrazme (D99, 243 mg,
1.232 runely i Srievas pdded Hiathwaming 426G el c 4398Hpmaly The
solutramoﬂwoboleddar-ﬁomlamdea s¢ID1i6A of a8efiganydréde (88 pk,) 0.986 mmol)
@3l ) MasXdderf dre é EMMEeFicHbR wdd éﬁdvb'é’d &ﬁ?é?idhc-60°
sIowI? Eﬁf.{:% §3 rﬁ%lx ?;’(E 6)18@1% 6' A aéjcﬁ B8 (M+1 of the
target prRACh Pw' GHRturg pagur r%inbx:g&iéo' %mby flash
chromat@gnapfey (sblmah damllorometbghe to dlqbumremtBaWNﬁIaHr&ﬁ:w) Two
differeAtisarfiplesdvegethuedtiginate (sat. solution, 250 m
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.

Description 102: Methyl N-(phenylmethyl)-D-serinate (D102)
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20 and as solid). Phases were separated and the
aqueous | ayer was extracted with DCM (3 x 300 m).
wWa @728 ned organic extracts were dried (NaZBCHEP2006/008845
concentrated under vacuumto afford a residue, which
was dissolved in 270 m of nethanol and heated to
56-58C for 2 hours. The m xture was then allowed to
cool down to roomte ture and the sol vent was
renmoved under vacuum jford a 25 solid residue,
which was treated with B.m qf a mxture
cycl ohexane/ Et OAc 8/ 2. ¢ regulting suspension was
stirred at room tenperat ubd 0-40 m nutes and
then the solid was filtered ¢ff and collected to
afford the title conmpound (1 o) as white solid.
UPLC/ MS: peak at R = 0.49 min with mz = 291.09
MtH + 30 1 H NMR (400 MHz, DMVMSO d6) 8 ppm 7.26 - 7. 37
The titlncopelindwag p(epared &codio® tq Iﬂgralure{Xref.z;.l_CEl 1@@@, 55(1 )7|)1 11-122)
startifg #8m(O¢tserndhethyDdster KydPdchidhide298%, Bo@Aldrich)84 (m 4

(D)- mg’ m%?h;‘l Este;L %@rocr’r)lor?&)é MOQ 1 0. éﬁé’%o?es§§/agt595pélndéh ‘in 50 ml of

anhygry&methanohand caaled 10" 455 PRGER. SFYATGR 49 1. 0,865 moles)
was aﬁgpg dnq%n?wsgufr& w?gym%%hyqﬁ@m?%wlzgmh@2@%@
mmtuF%CWéEFP%Gﬁdrﬁﬁa&{b&nchtﬁed avrdgohitenseratugd for Retburs. Sodium

boro &Zlgsﬁ@@e dadeBYd EHFW HSrttIBM )Jv& 2 hours. The resultlng

mixtu EgY"Bﬁé rr mqgm{? ratld'g&%rz ;i ﬁ'ge % %Qﬁgnz%)l?vevly dd%ed to
50 migfiife Stp|-l.|tlogk at u’ﬁ@léhe fﬁstu}t@géﬁlutlg@, wagavashegt with diethyl ether
(50 mtohe eguec sl laydrovas tmerlvbromgfiHE ba3PpHrby addi3@ 6olitnpaagsium

carboffafe ASHraRERwithdigth Hétﬁ‘ér 3{ Thecorhbih8d BAjanic extracts were
dried kﬁ%“zgﬁée ggrpn%nfa}yeé% de actuﬁﬁ's forX OPJ thteq gmp'bpr%] a£ gglourless

) our ess solution.

oil (19-Be®- al | owed to warmto roomterrperature and t hen

m/z 2 [bHH]o 70C for 28 hours. 10 The mixture was then
all oned to cool dovvn to roomtenperature and then to

Descq %‘16 l1‘31e et (3 t3h R‘?&-ﬁ‘l@nfaroxéﬁear L£S)
(methy 2::8?‘8;&)31' PHﬁH BN gr%w Fon. ng
morphalinecargoxylate (nenversferred raams 193 warm to room

tenperature and stirred overnight. The m xture was
then heated to 55C for i!ours and then cool ed down to

room 15 tenperature. T ite precipitate was
filtered off and the fhNr&te was concentrated under
vacuumto afford a rﬁ&% whi ©h was di ssolved in 50
m of water and 100 f he white precipitate
whi ch was previously f Nit df edJof fOwas col I ected and

dissolved in 70 Ml o & a dded to the previous
m xture. Phases were separated and the aqueous | ayer
was extracted with x 150 m). The 20 aqueous

| ayer was then brought to pH = 7 by adding 250 m of

NaOH 3N and

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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extracted again with DCM (3 x 100 ml) and et hyl
acetate (3 x 200 m). The conbined organic extracts
wowere/oziesed (Na2SO4) and concentrated under vaPCI/RP1006/008845
afford the title conmpound as pale yellow foam (1
6.99). UPLC/M5: peak at Rt = 0.40 mn with mz =
263. 13 [ MtH + 25 Description 106:
mixtyreSyamshirad af fgam temipeeatuye fariRa hours mnchinensvasy aflditiphed with
amm%hmfh)chlorlde éie,%t solution, 250 ml) and DCM %50 mI) Phases were

sepa %Eg %y& Qgggagee%% 4151%% 8d EtAc (1

x 20 rq:og}bmed organic e racts were wa with nne 68 ml), dried

(Na.$ 015, consprBaigdnendanvachym aed the tesitiye urified by §Jllca gel
chrom]aidgréb anitingAvigh Driet3t9e @tOMRIORcloAéxatE tdafferd theltitie)
com r oom -97 WO 2007/ 028654

B L

(8 359 0. 055 nol es) were added. The resulting m xture

Description i10de (7 Rj9aR) o hydroxgnaetivyt)-80or 1 hour. |m dazole
L

et STl T A b 0100
time and the m xture 5 ﬁtl rred overni ght. I m dazole
(0.476g, 0.006 noles) ;_Iert but yl di met hyl si | yl
chl oride (5.27g, 0.03 esh were then added a third
time and the m xture st rr f urther 4 hours. DCM
(153 mM) was added and eNJridazole (2.4, 0.035
nol es) and tert-but y@di net hyl silyl chloride (5.27g,

0.035 nol es) were then adt a fourth tine. The
m xture was stirred overni . Water (150 m) and
To astitiedradiytinrogfch 1idimesinethwt B R)s3H{[[(1€F L hysroxyrsethyl)y2-

(methAbRy F-haxosthid(branyimbissamins Rassyrs/ -mbr Ebﬁnecarboxylate
(D10 %ﬂg '@?hov@s‘aéﬁ;&pggﬁw@bw Qt %}41( éart‘r‘?'fl d8acetic
acid { S Bl oS, Heiwagded, TRt rer wg? e aipliyon was
stirregl; at; r@am @@np@ﬁfwmvegwgbhyt waatthefgcwlteﬁ tzy @ra)lop@wter bath and
brought@aqsHOyCT-8Hexadding soaiun Mdtdigﬁn carbenateo(sad.usulution, 250 mi

and &4 Eolﬁgzpﬁ%es weré s@g% Nezaquieye&H s\r v@asP@ﬁl‘rgct@a with
Dontsgy 30047 hy barpiadorben é%“af?} sl dlbg Moo
concgytrgtegizun ef vaguum tojaffgrd aregidue,wvhigh was qlsgglvgdWZ?p mI of
methanbl)) agd hﬁatedZtoB%-@Bf’CZow—Q houps TheemBulenwag then alig@ed to cool
dowrftZdmiterdpEdat@red8nd the SolnOWES rémoved idhd@r Q8clism t8 afford a
solid :%§ Fﬁg%{ R ad treatdd with 1A% Bt 8 nidfuFé ciRioneRaldiEtoAR 8/2.
The resulting suspension was stirred at room temperature for 30-40 minutes and
then the solid was filtered off and collected to afford the titte compound (18.7g) as
white solid.

UPLC/MS: peak at Rt = 0.49 min with m/z = 291.09 [M+H]"

1H NMR (400 MHz, DMSO-ds) 6 ppm 7.26 - 7.37 (m, 5 H) 5.41 (t, 1 H) 5.09 (d, 1 H)
4.31(dd, 1 H) 4.23 (dd, 1 H) 4.01 -4.07 (m, 2 H) 3.69-3.84 (m, 4 H) 3.59 (t, 1 H)
3.33 (td, 1 H) 2.85 (id, 1 H).

Description 105: [(7S,9aS)-8-(phenyimethyl)octahydropyrazino[2,1-
c][1,4]oxazin-7-yljmethanol (D105)
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To a stirred sol ution of

[ (7S, 9aS) - 8- (phenyl net hyl ) oct ahydr opyr azi no[ 2, 1-
wa@bqorozgeokazi n- 7-yl ] met hanol (D105, 29.8g, 0.BAHEP2006/008845

noles) in 447 mM of DCM at room tenperature,

i mdazole (9.27g, 0.136 noles) and

tert- butyldlnethyIS|IyI chloride 25 (42.7g, 0.284

nol es) were added. Th Hltlng m xture was stirred

at room tenperature z%er ght. Water (300 m), sodium

hydr ogen carbonate (saitN Iutloh 300 m) and DCM

(150 m) were then adde phases were separ at ed.

The aqueous |ayer was exi ra edwith DCM (300 m) and

the conbi ned organic extracts were dried (Na2SO4) and

concentrated under vacuum ' a residue, purified by

silica 30 gel chromatography eluting with 5 to 10%

To a%&s%@’s@é bﬁ&%ﬁ’cﬁffﬁh@aﬁ)@f(ﬂ drﬁﬁ fietiyi)-8compound as

(phefy Ilﬁle;%& ¥8tﬂ? éﬁ@%gﬁj‘one) (0704: $8%g, 0.064

molegyin ij@{\ roy33 F at 0 C under nitrogen, borane (THF complex
solutuhrmai\,hm 'EHEyBi&(Sann@tfiﬂG neids) Wasxgddext byérn) 4T nahytdsd@eping the
interdalteinpetatitd belbMPX0Zt N&t theldHY of thatddRiciPthe Md8GRAbecame a
colod:r)‘ggs 0%9%% OP§§ ﬁﬁxtupe WasNhEN%IIerd%b%arm té& ro%rjn rtér‘?‘n%erature

t1on
and theg d Yo 791G fori28 hRKshy| et hyl ) (di met hyl )silyl ] oxy} m
The mitiyte) was then allowed to cool down to room temperature and then to 0°C by
an ic8=v(aee bt éhbhecUamirops neaesrard HGeM (32 mia@mze moles)

were(t%ﬂ%ov@l a%@edocgr%?lgg?h%ﬂtonﬁ ke Q?l Uéluﬂ)nmrﬁhg?@ Itlﬁ§

car

mlxtL{rfdvan}( e@!@)(w relginqvernlght The
mixtrerwag thepdreatgd t@ 55 rf@r 8é1)ou\v\%aed tia@m éqoledmpwrémqqmg
temp@'ramttr.ér heawhité iprecgitate Bafilteredloffahd Itieel filkratd eas concentrated

underr%euame affBr&‘aWe%ldgés H@W@%lo%@divé@ups@mﬁ%tépand 100 ml

of DG The i, Bretisiield mﬁfewaarpaewova'ﬁﬁ%r?ingwzasr goljgpted and
dissalyed i QM) efiv@tenand pdded ta theyareviqus mixtueg. IPhaseswreve:
separateth\andi thetdcmqwakaymas mktzacteﬁslv tH lCII\M(BrI]x+1 50abS Thie

aque%@élayé)*“%@ﬂféd—ﬂoﬂ@h@t DYROAGA0B1 PRMAENd
extr t aéélgv\% g- c a (:‘Q )Hi'h
comlme@o&)ar(lg rgct,s[)w Naz504) C@og@tr_at g%rnyaeyumto

afford-l)h@tlli@compousd as]paﬂw VEJIQW fodoh (16.99). 2. 04 - 2. 10 (m 1
UPL(CDMS Sak alROE (.40 mdintWitnBd =(263.93 i+ 00 (s, 6 H)

cross peak pattern in accordance with the syn

Descflgllt?%tlm ﬁ@p ?gf%%&“ i dZU\Dﬁﬁyfetﬁgli)Pél me%yl)sﬂyl]oxy}methyl)
8- (pl]e(qs{l(rmtbmooml‘rmrppyyqzsapb‘bﬂw]raﬁim KPAP6) - pyrrol i

di necar boxyl at e
0]
[ H
N
N

o

ESY
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
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)(D108) HO N O OOX To a solution of

(R)-2- (Am nonet hyl )-1-N-Boc-pyrrolidine (1.6 g, 8
wormip286sd 25 . 25 of di chl or onet hane was added/BPIoR# 008845

(2.09 nL, 12 mmvol) and at OC Benzyl Chl oroformate

(1.36 nL, 9.6 nmol ). The reaction m xture was

warnmed-up to r.t. and then it was stirred for 3 hrs

tem;mratlum Simidazode 44 16g, OB/i0nmoless andded-tbutyldmeethylsilyl groride
5; X052 mdISS) \Rereedifed TareresaRi &hrmﬁeaﬂawst.ned at room

temp rStr ?&"FB @Pgt}n j&'F0.4 nitlo éi’\d);é%sét Y&ﬁh%thylsﬂyl
R e

chioris (6358, & )OBIRORS] BET MR 74994 & 3ecan g, and dEinure
stirrecyevashighineigazaie (0:4V6gt 6. @6/@016@ aﬂdttba‘-biﬂvﬂﬂdnﬂtﬂlylS"Y'
chloride /28g, 0.035%oles) Are\BetDaddEP 8ahid Bﬁ‘a’&l &2 046 A8 B! Btirred

for ffPer ® Pag 4 5 moles)
andﬁ%b%mﬂﬁggtgﬁ@gg %gz%k Hoise s ok ggg edia fourth
time 3T twey Mixturel was stiresgl ove_[nmt( ater (FPOmh@nd @(MLgn(thrggen
carbdhate (Bat solupionpn5008l) weretlyématiigd and phases were separated. The
aque[o(J% ver §¥§ EQ{régﬂeHXM'iWU@MVI] ?90 *ﬁg?@hdt ?@;Qﬁ?bmé’d d‘émé Bitracts

were r{? b s

AT, uA VAGURER e g idug Brfeg py siica
gelc rereatagsartyy alusingmitisd to 18% Aequlﬁhﬁ nertosaftard the title
compburid as amadih@2e2g)cool ed to 0C, were added 4 m of TFA

1H NMIR (SQG%HEHDI\I’IS@W £5 \¥pen 713 OWR A6t @ RHYT7UR L 9. 29 {m, 1 H) 4.00
. 1 A RS0GL' HIB3 % oty %‘@gﬁe* %%O%Lfééﬁm 1H)
3.48 3388 (Mo 3-DZ( by B 55 AN Bedfh- Re? (PonsD) )2 -
2.23%5mpErh Y080 (s, 9.H)P0. ()81(853|H)) 0108 ¢s, 351)20 (m 2 H 3.12
HPL€|_)|) ({ﬁaaéubynRtL 1)823 @inh (a Lbraa@/e <98. sggl)S 2.84 - 2.97 (m 2

2.82 (m 2 1.44 - (m 3H)
1. 1 40(m 1 H) 20 Description 110: di ethyI {(2R) - 2-
Met phenyl met hyl Sy]carbon I}amno?msthyl] 1-pyrroli
To a@tlrrgrj}qglldpuh@ﬂ]( 19aS)-8-(phenylmethyl)octahydropyrazino[2,1-

c][1,4]oxazin-7-yljmethanol (D105, 29.8g, 0.114 moles) in 447 ml of DCM at room
temperature, imidazole (9.27g, 0.136 moles) and tert-butyldimethylsilyl chloride
(42.7g, 0.284 moles) were added. The resulting mixture was stirred at room
temperature overnight. Water (300 ml), sodium hydrogen carbonate (sat. solution,
300 ml) and DCM (150 ml) were then added and phases were separated. The
aqueous layer was extracted with DCM (300 ml) and the combined organic extracts

- were dried (Na,SO4) and concentrated under vacuum to a residue, purified by silica

gel chromatography eluting with 5 to 10% EtOAc/Cyclohexane to afford the title
compound as light yellow oil (60.95g).
HPLC (walk-up): Rt = 4.865 min (area % = 99.55).

Description 107: (7S,9aS)-7-({[(1,1-

dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1c][1,4]oxazine
(D107)
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(D110) HO'ZO N /N~ -, i0 T~ 0\/ 25 0 OTo a
m xture of phenyl net hyl

WO caRp28B5pyrrol i di nyl met hyl ] carbamat e (D109, 1PQBEB2006/008845
5.38 mmol ) and K2CO33 (1.48 g, 10.76 mml) in
acetonitrile (20 m), cooled to 0C, was added
dropwi se di ethyl brononal onate (1.08 ml, 6.46 nmmol) in
a 2-3 nins 30 time. Thep@ye reaction mxture was
allowed to warmup to r|t. dit was stirred at this
tenperature for 2.5 hrs."NFuryher diethyl brononmal onate
(.08 M, 1.6 mml) was ddgd and the reaction
m xture was stirred for on& nore hour. The sol vent was
removed, water was added aRd it was extracted wth
Et OAc. The crude was purifi@d y chr omat ogr aphy
(silica cartridge, cyclohex@Ee\EtOAc 95:5) to 35 give
the title conmpound (1.07 ). OO WD 2007/ 028654
PCT/ EP2006/ 008845 M5 m z= 393 (M+1) and 415 (I\/H\Ia)

Toa H&% utggnzof 3%%% ﬂ;{[%tl ‘cﬁm@%ﬁtﬂy 1? )M'ﬂ?nethyl)-

8-(p I)oc r%ragngp 4]2 r859 moles)
in 6649 mtgof(m,ethaqq} aprapm tempenaturg undey) mgoggn [oF:] agjugo rm:ar@on (10
wt%,het] 6428g, 010@® n{ales Yartd amnihiumlfol@aten(362¢() 0.59 moles) were
adde ¥RE! rB60IBAg Hikiur€ WA stirred at 80°C for 1-1.5 hours The resuilting
LA e T A LTI AT v v ot
The f{itratehyps concentrated under vacuum to afford the title compound (16 g) as

pale ey ofl- [ ({[ ( phenyl net hyl ) oxy] car bonyl } anmi no) net hyl ] -1
UPLC/I\WSV AS UV VRIS %@Ran@@bwze: 0B Y M+ 9. 2.72 nmol)

CASSrI ?\%@ﬁr@% was degassed, (109 Pd/C (580 ng)
t
4504 et SPBLLYE 483- 34 6% Hade o,
H) 389I-t3846<ﬂrmf1thaéB8t(he1 tol26%- 8i73 trel H)12.60(ed Bbi) @4G(dd, 1
H) 2.28S 2.8AYRED )12, 03018. s. me)sznhzt(u@m FHD.OAE 2Bt (A, 1 &) 1.90 -

2 00 2%%1 18 |1 S\/\g Sb'ddfsd thls tenperature for 6 hrs
at soI vent

ROESY s peatmy mégcqreaapw%@ﬁytnﬂ A REReCTEmyStry.
ng) as a mxture of diastereoisoners (ratio ca.
Desctiption 108hi sl -dimdthylethyl{2R)27 t he next step 20

[({[(dﬁe‘ﬂ]@%tﬁm%l%ggs}ﬁﬁhhemeh@]m%yrrgﬁalﬁ%boixﬁte

(D1427(m3H)315-330(m1 2.91 - 3.07 (m

1H 277 - 2.93 (m1 H 2.37 - 2. mlH 2. 03 -
(\ N o
., N
N ”/\\(
)\ O
o~ o

To a solution of (R)-2-(Aminomethyl)-1-N-Boc-pyrrolidine (1.6 g, 8 mmol) in 25 mL
of dichloromethane was added DIPEA (2.09 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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2.15(m1 H 1.63-1.94 (m 3 H 1.26 - 1.50 (m1 H)
1.04-1.28 (m 3 H) 25 The ratio between the two
WelR@3nzaoedi sonmers was determ ned on the basi s BPET/EPZ06/008845
integral ratio of diagnostic peaks such as the N-H
| actam signals found in 7.93 - 8.12 range. 30
Description 112:
MS: (8zRB53( MitNalrand, 23D (MFBOL+)pyr azi n- 4- yI net hanol

1H NVRY2D0 MBI DMSOIRY) 5 Ppnd 6.98 SPUSLHOE pro 4e881y5 15 (m, 2 H) 3.58

-3, 8§3 )1 Ir’f 0373%9{ gPMﬁ]gO}SJI %o% @, _Fméﬁ‘% W%H)q 20 -

1.49 Ly 3 MLIiBH4 in THE (1.46 m) andthe reaction
m xture was refluxed for 17 hrs. The reaction m xture
Desoviptiondlood - 101 WO 2007/ 028654 PCT/ EP2006/ 008845

y ded and t he

phe'ﬁ?%&‘r‘gl «/arse) r2e$Yung rﬂlm"et ﬁ é_'ﬁ ac@on m xture
was cool ed down to OC and 4 ni of I\/le()—| wer e added.
Then 1.5 m of conc. HCl were addedyat OC and the
reaction m xture was—efl yxed for o hr. The sol vent
was evaporated to dyn ss/Naﬂ?O e crude was purified
by SCX cartridge an®# thén by chronmatography (silica,
CH2Cl2: 2M NH3 in MeOH 9:1 t0 8:2) to give the title
conpound (73 ng) as a mxture of diastereoisoners. M

To arsbmftlohEx:?fKMdlmahyletNyF{Z(Ia% MHz, DMSO-d6) S ppm 4.2 -

[({[(pfrefylBthyi)dRy <§ar66ny|}§mﬁ€o hyl]- erp oﬂdmecé?bo“x PAe (D108, 2.07
g, 6?%0 n1 gfél o?’o %@( wer eE4m(onfTFA
The @&bactggéwmﬁwpslql we j_Q WeABrY#R/ 1% hﬁnd(tggy Twas fiired at this
temple¢dtu (e foarrd0 lrrmswnh)eomw cambound X hebrm yr8BRYy) Wad ispjated| after
punﬁagmg x|l ate 15 (D113) N O O0 X To a solution

z?é)o%mﬁl% 5bpt %Sf(FrP'd B%d 15% H) 3.12
B A e e Vi RO T
1 83CWI, 6r%)‘bﬂ|4f&tb4@im4ﬂ M., 9.9 rmol ) The reaction

m xture was warned-up to r.t. and then it was stirred

Desd tlgnhﬁg aieth |§(zm[§1er ature. Brine vvas added to the
IRt RavlcarhanyRaBRIT RS SFeRt i thatietioate

(D11Q)| ed and evaporated to 25 dryness. The crude was
purified by chromatography (silica cartridge,

To a mixture of phenylmethyl [(2R)-2-pyrrolidinylmethyl]carbamate (D109, 1.26 g,
5.38 mmol) and K,CO3 (1.48 g, 10.76 mmol) in acetonitrile (20 ml), cooled to 0°C,
was added dropwise diethyl bromomalonate (1.08 ml, 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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cycl ohexane: EtOAc 9:1) to give the title conpound
(2.23 g, y=80%. M. mlz= 235 (MBOC+1l) UPLC M. mz=
W@ 70MeBOC+1); 335 (Mrl) @t=0.8 min 1 H NVR 2dD8PIbZ008845
DVSO-d6) 8 ppm6.98 - 7.49 (m 6 H 4.88 - 5.15 (m 2
H) 3. 58 30 -3. 83(m1 H) 3.05-3.32 (m 3 H 2.75 - 3.04
1.52 - 1.98 (m 4 H 1.20 - 1.49 (m 9 H)
MS: deeBiQﬁt(l\/b!rﬂ ) gt 4 ph éMy-Nagt hy |
UPLEC(MS) nazmgeqmmgr@ltﬁfetmlﬂwar bamate (D114) ~~N N O

1H Nl\?rﬁ%4 rxﬁlq 2%’6#%8(%55 HI9.@8 59124 {AM H) 4.91
‘50 )sf‘i“l oi X gorﬂz??é’ﬁl ﬁg;‘)))n%igﬁyl% 14y 39 #-70 -
2. 90drmedd) M>5y+ ‘aﬁe ((rD141 10731.28 (s .G)rmol ) in 16 nL of

di chl or onet hane, cooled to 0C, were added 4 niL of 5

L i .
Descriptiod *"@1 BOY1 @aRTI o bt dropg o 2 MpJlatinb .
carbge;ylﬂtﬁg t|t| e conpound was isolated as a

col ourl ess 0| | after purification by SCX (1.36 Q).

MS: mfz= 235 (MBOC+1) 1 H N 400 MHz, DMBO- d6) 8

ppm 7.04 - 7.47 (m 6 H) 4.8 .5 16 (m 2 H) 3.11 10

- 3.46 (m 1 H) 2.97 - 3.09 (N 1lH) 2.84 - 2.97 (m 2

H 2.61 - 2.82 (m 2 H 29483 (m 3 H 1. 10 -

1.37 (m 1 H) Description 115: iethyl {(2S) - 2-

[ ({[ (phenyl net hyl ) oxy] car bonyl } am no) net hyl ] - 1- pyrrol i

di nyl } propanedi oate 15 (D115) / I HO\ NO T~ O
The Soltitioa ofridiathyld(2R)-RHE(pherylmdthyl)oxy]carbonyl}amino)methyl]-1-
pyrrdn(j )} ;m/rréo%étél mhmetﬂmi g CRTRanRcR) ihBtOH (da 30 i) was
deg /TFH) g%& %dcgec?an %pés?eé%'n) re was stirred
und earao meow@ fr mniﬁsﬁﬂ%yitlw%%fw‘ﬁ?red@o an%%wokume of
the filtrated selution wassedateshin vasuoce dbeisoiutianwas warmed-up to 50°C
and i@WaéV%iﬁréd)aN\thisnelmﬁpér@tur@dm 6 tpandtatreomnemperatuas for 12 hrs.

The §6Igé ag%rva of¥ftdd td Bgyﬁc’jﬂ 1\95 tHé“ﬁIé@éM?Bhg&@& mg) asa

m'xtwec%cﬁ?%ﬁmaﬁaw%?ﬁ% QG e o R Id s S B dte i ser

withaitifedhempurificationat ed to dryness. The crude was
MS: pue+ 2i18dMw1 )chr omat ogr aphy (silica cartridge,

1H NMR!(@D81aRS: BMIS-AY 6§>dn97793'3) 8112 @hVeH)aeo3 L1l 27 (m, 3 H) 3.15
_3.369AP U523y %69'(%%”4 E52.P7 1 265 (9 1 H) 2.37 - 2.47 (m, 1 H) 2.03 -
215 (m, 1 H) 1.63 - 1.94 (m, 3 H) 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)

‘e
N "|

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

-101 -



10

15

20

25

30

g, y=61 %9. 1 H NWR (400 MHz, DMSO d6) 8 ppm 7.23 -
7.48 (m 5H 7.09 - 7.21 (m 1 H 4.87 30 - 5.08 (m
wQ20dy/oedD- 4.50 (m 1 H) 3.98 - 4.23 (m 4 H)PQI/BB2006/008845
3.16 (m 3 H 2.62- 299 (m 2H 1.43 - 1.92 (m 4
H 1.00 - 1.30 (m 6 H) Description 116: ethyl
(8aS) - 3- oxooct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 4-
dowrc iy bbx§.7ambof D 18His-IHIF weos adied 200the rgigBye was refluxed for 2

hrs. PCT/ EP2006/ 008845 N /O N _ry O O The sol ution of

Then% g %! e}]s cocrl to 0°C and mﬂ ?f MeOH werﬁ ded. Then
Eg: gf} car nﬁl%.ureyﬁr pg for 1
hr. The satveht peas. e\@@qnatpdvtesirsnmas@@me cr(umozyaw@pcf eqd by S

cartridige dhd/hénroypthronsstogeity (siidat CEl,Ca2M NRi3ih Me®E 9:1 to 8:2)

o SHEDSUS Lateie 190 S o it ceptpie

*ddl uti on was reduced in vacuo. The sol ution
1H NM% (WA@ Mdz UPMSQ-dspTrRAt4id - deds(mat1 F) St 36 @n, 1 H) 3.04 -
3.22 (mReH p2 Bde 2.97 (mh, drid) 205 281 emt1 Had. &m/amsa(mm I-t)d 40 -

1. 85?,!},ygq$;sogg of %2 (ke mitle conpound as a yel |l ow sh oil
9 as a m'xture” of 10 di astereoisonmers. This

de was used in the next step wi t hout further
Desq;mﬁwnézﬁran1-d"nsth¥#9!y|z(2§ €M +1) 1 H NVR (400 MHz,

[({[( bR neth i )pxyicarbonyl}antidojmethylHi myltmlldmncai’b()xylaie

(D118) 3.15 -'3.30 (m 1 H 2.79 - 3.07 (m 2 H 2.36 -
256 (m 1H 2.0- 2.2 (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 ahydropyrrelo[ 1, 2;a] pyr az A- y| met hanol
(D117) N HO-N 20 tiOn-0f €t hyl

(8aS) - 3- oxooct ahydr opyr Mol o[ il, 2- a] pyr azi ne- 4- car boxyl a
te (D116, 403 ng, 1188 nmmlP in THE (ca. 3 m) was
added 2M LiBH4 inofFEg1.41 m, 2.83 mmol) and the
reaction m xture was rjefl uxed overnight. The reaction
m xture was cool ed do tor.t., 18.8 m of 1 M

BH3- THF wer e added and the mxture was refluxed for 2

Toa oﬁ.,{tlo ofT ﬁw %ﬂ' I%E ql%a% g?nﬁt'&ﬂ in 25
mL Ogétfélépfgﬁgag t%ie@gwg%aa ma@ﬁ?g 4 a&EﬁpIt dal 0% Benzyl
Chlotofermatehd .4omke 9t S nveok. Ehe peactioadnixturérwas varaed-wméo r.t. and

then ®IWSE siRed Par'3 ht@ﬂtt‘l’%%ér@tur@l ve the title conpound

Brm@\flag a?i‘alea%ltﬁé?‘ea’ét%t( uu‘@g)th lﬁ'ﬁ @Yét_w %ﬁﬁ g
|chlmnetggg a(%i';?ug WI@ é)rgaqlc V\J_er dr@ Lhgnd e %QLrated to

dryngss. Tbepgrugemas purified by chromatography (S|I|ca cartridge,

cyclohexane:EtOAc 9:1) to give the title compound (2.23 g, y=80%).

MS: m/z= 235 (M-BOC+1)

UPLC/MS: m/z= 235 (M-BOC+1); 335 (M+1) @ t=0.8 min

1H NMR (400 MHz, DMSO-dg) 6 ppm 6.98 - 7.49 (m, 6 H) 4.88 - 5.15 (m, 2 H) 3.58

-3.83(m,1H)3.05-3.32(m,3H)2.75-3.04 (m, 1 H) 1.52-1.98 (m, 4 H) 1.20 -

1.49 (m, 9 H)

Description 114: phenylmethyl [(2S)-2-pyrrolidinylmethyl]lcarbamate (D114)

vatp

o
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- 345 (m 2 H 2.8 - 2.96(m 1H 2.50- 2.81 (m 3
H 1.44 - 2.38 (m 5H 1.01 - 1.31 (m 1 H 35
woemenegssds on 118: 1, 1-dinmethylethyl 3-({[(1 PCT/EP2006/008845
S) - 1- (hydr oxynet hyl ) - 2- (et hyl oxy) -
2- oxoet hyl ] am no} car bonyl ) - 4- t hi onor phol i necar boxyl at e
(D118) -104 WD 2007/ 028654 PCT/ EP2006/ 008845 CS NO N
'O OO OH To a solution of N-Boc thionorpholine

To aGallnYof € 1afindtHyleth§l GBS)52 51 mol ) |n

[({[(pFIb {/\ by ]i‘ i 6}%« B (D113,2.23
g, 6.§% 1 wﬁgﬁ)&g{%@ﬁ@@smﬁtmj Pg)f%é\{e g@ ?ght of

TFA Tﬂwearmlpengixuﬂewa&a&@we@éo M@trmyum é%t' éranwmeodhwasus@éred at
this tetnp&tatiire Idr. IR mim& | The title dbpband veidisdatéd as@ colpurass oil

11.02 mol) and the resulting
after qlﬁgat%n 8 cg)%({rar%(fesgafor 30 mins. Then the soI ut| on

I u
hﬁq m erine free base_was added t
1H er\éBc(f'fQ@rM XOMSO a6 PP D4 =f 47m.r& Hhg- 8?or 511@ (2 H) 3.1
- 3.46Qm\/\ﬂt}e)’|2\MS 3068¢€h,t1oH) B@%eﬁ@ﬂk(mdzmzltztﬁb amﬁ @me2( H))1 40 -
u YA jacte Wi t i chl or onet hane (x3
1'833&dgqﬂ21 ggn‘gfﬁzg&osggm c phases were dried (Na2S0%4)
and evaporated to dryness. The crude title conmpound
Desgriptign J)I Sndiethyb {(2S)- ilhe next step W thout further
[({[(phem yimedhyDHoxy]darkoivid}amino)Béthyl 4t MayrroBdinyisrbpanzelloate
(D11g§4tBu) 249 (MBOC+1) @t=0.59 15 min Description
9: (7S)-7-(hydroxynet hyl ) hexahydropyrazi no[ 2, 1-
c][1,4]thiazine-6,9-dione(D119) O CS. N ON 20 OH To
a solution of the crude 1, 1-dinethyl I

3-({[(1S)-1-(hydroxyne ) -2r
(et hyl oxy) - 2- oxoet hyl{ a Bo yl ) -4-thionorpholin
ecar boxyl ate (D118, 3. 8:3 g im44 nm of

xt

di chl or onet hane wer® ander N2, at r.t., 22 m of
TFA. The 25 reaction re was stirred at room
tenperature for 3 hrs® TH® solvents were renoved
under reduced pressure and the residue was purified on

To amﬁ% @abhéhgilaeethyﬁ[k@sy‘ 23 IMBirArHERE aweﬂdan?é\’b (D1 14 1.36 g,
5.81 ugh ?%%d KCHTL &“@%g%ﬁﬁ%ﬂiég&oﬂ @gﬁ@ E%eﬁ § o°C,
was QéRRVY'éﬁ By Rromersalong 2 641 binad-4 fins
time.dgwn the reaction mikuse VBB @ilsnwefd tewbymsExio r@lom tergpesatire and it
was Mafdd fornenid.tl e conpound (1.1 g, y=92%over 2 st e_ps)
The \‘/@lﬁgﬁgﬁ BTt WdB PdcBd Obrifk AR RRICHE ftwdd Skttdbted with
N 150) . . . :
dichloromethane. The combined organic phases were dried and evaporated to
dryness. The crude was purified by chromatography (silica cartridge,
cyclohexane:EtOAc 95:5 to 7:3) to give the title compound as a colourless oil (1.40
g, y=61%).
1H NMR (400 MHz, DMSO-dg) 6 ppm 7.23 -7.48 (m, 5 H) 7.09 - 7.21 (m, 1 H) 4.87
-5.08(m,2H)4.40-450(m, 1 H)3.98-4.23 (m,4H)2.93-3.16 (m, 3 H) 2.62 -
291 (m,2H)1.43-1.92(m,4 H)1.00-1.30(m, 6 H)

Description 116: ethyl (8aS)-3-oxooctahydropyrrolo[1,2-a]pyrazine-4-
carboxylate (D116)
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UPLC/ M5: 1St peak m z= 217 (M+¥l) @t=0.35 mn; 2nd

peak mz= 217 (Mtl) @ t=0.36 min - 105 WO 2007/ 028654
wWEOD/BREe06/ 008845 1 H NVR (400 MHz, DMBO d6) BCTBP3006/008845

8.07 - 831 (m 1H 4.62- 482 (m 1H 3.95 -4.18

(m 1 H 3.69- 3.95(m 2 H 3.30 - 3.66 (m 2 H)

2.85 - 3.02 (m 1H 2.69- 2.86 (m 2 H 2.52 - 2.68

(m 1 H. The ratio between yhe\two di astereoi sonmers

was determ ned on the basis e 5 integral ratio
of di agnostic peaks such a5 t he H | actam si gnal s
found in 8.07 - 8.31 range. I ption 120:

(7S)-7-(hydroxynet hyl ) hexahygdr ogyr azi no[ 2, 1-c] [ 1, 4] t hi
azine-6,9-dione 2,2- 10 dioxide (D120) OO S o NON
suspensi on of

e
The gratomof st Ayl Pesmmetppraloareemytarapimelyir -
pyrrofidinyfpidpametiatito (D14 BL1240 d,. 368 mimoDIn EIOH (dan 20 ml) was

degaz c‘é"@b%‘)ﬁ*’ @1(377(82@1 mh)7 3egndslREs alddedtand thebeBctibBmMixture

o o Gt oty ubagorars

volurpg &f therfillated saltiop sarc@gused 4R yreuanthe ralutiop s wagmed-up
to 50p0rarfd it vdsysticredoatethesgteagperafuselfoca hroHAE SolveM WS evaporated

to dr)M?éQd t89gn2e trste ﬁﬁe?l:on_ip@uatj\é% 4 DeIIdWish®ilq7IBAHGaga Mixture of
dlast g%eo d rrer g d%glv%y u d é% ?&digéé(f) Wlt(ﬁoﬂi r ii)nflcatlon.

MS%%: 1 H NMR (500 MHz, DVBO-d6) S ppm 8. 29 -

1H NMIB44Q®rMHZ I-DMSQ)—%)SSPHW(SQ 8_1Pr|)(rm, 1586) 4.024- 44 3((m, 3 H) 3.15
-33(&&@41}6)279--4370?? 2536862( 563nD9 H21 .0l %1)24(gn?19|+)1 63 -
218&?3@26 '1?28:[3 12“3%&@?5'1}? ratio betvveenthen}vvo

di ast er eoi soners vvas deternined on the basis of th
Desdrintiop 4171 éﬁa&)-wtadjnydgﬂlytrptolﬂe%daimsr@zm-&sylm@th@nnl (D117)

al cohol signals found in 5.02 - 5.59 range.
Description 121: 30
[ (7R) -2, 2-di oxi dooct ahydr o@(iwno[ 2,1-c][1,4]thiazin-

7-yl ] met hanol (D121) O 'O N
HO N

To a solution of ethyl (8aS)-3-oxooctahydropyrrolo[1,2-a]pyrazine-4-carboxylate
(D116, 403 mg, 1.88 mmol) in THF (ca. 3 ml) was added 2M LiBH4 in THF (1.41 ml,
2.83 mmol) and the reaction mixture was refluxed overnight. The reaction mixture
was cooled down to r.t., 18.8 ml of 1M BH3-THF were added and the mixture was
refluxed for 2 hrs. A

The reaction mixture was cooled down to 0°C and 8 ml of MeOH were added. Then
3 ml of conc. HCI were added and the reaction mixture was refluxed for ca. 2 hrs.
The solvents were evaporated to dryness and the crude was purified by SCX to
give the title compound as a colourless oil (220 mg). It's a mixture of
diastereoisomers.

MS: m/z= 157 (M +1)

1H NMR (400 MHz, DMSO-d;s) 8 ppm 4.29 - 4.47 (m, 1 H) 3.46 - 3.64 (m, 1 H) 3.10
-3.45(m,2H)2.82-2.96(m,1H)2.50-2.81 (m,3H)1.44-238 (m,5H)1.01-
1.31 (m, 1 H)

Description 118: 1,1-dimethylethyl 3-({[(1S)-1-(hydroxymethyl)-2-(methyloxy)-
2-oxoethyllamino}carbonyl)-4-thiomorpholinecarboxylate (D118)
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OH -106 WO 2007/ 028654 PCT/ EP2006/ 008845 To a
suspensi on of

W@ 7®yoBoephydr oxynet hyl ) hexahydr opyrazi no[ 2, 1- cP¢T/EBI0061008845
azine- 6,9-dione 2,2-dioxide (D120, 900 ng, 3.63 nmol)
in THE (10 m) were added under N2, at r.t., 36.3 ni
of 1M BH3-THF sol uti on. The reaction m xture was
refluxed for 16 hrs. 556, N HC ®20 M) was added to
the reaction m xture, coo ed t%and the resulting
m xture was refluxed foN rsy T the reaction
m xture was evapor at ed/Ko alryRess and the crude was
purified by SCX to gi t(ﬁetltl%Hcorrpound as a white
foam (753 ng, y=94% mz= 221 (M+l) and 243 ( M+Na)
10 1 H NWMR (300 Mz, O d6) 8 ppm4.40 - 4.63 (m 1
H 3.33 - 3.48 (m 1 H 2.95 - 3.27 (m 4 H 2.72 -

To a@{elo rBf N- ct%&oﬁ'ﬁor h%hﬁg c%%o@ht%ac% 036 9254511 fitholfin

dichl Bopl)ere sided Egdw&g St T|31T (1.95 g, 6.06 mmol)
and QAL (Qg[rph, 11- 02 mmol) and the solution was stlrred for 30 mins. To a

suspehsiehlofiLlesénng (rithytdsyeér) lsydrpthlorige fti/Hyg,) 1002 mymob) py r a
dichldtdtREthaheql BB Ml Whsataed DIPEAN oxd2 el Des 02 mkidadd the

resu'@“a%%%ﬁftfoﬁ@%g‘%ﬂﬁ%m“% el TR s s poning s e
b3%R WaR dhedspelion mixtute and jiwas 32 rpo Ql
Wate(r%as:adqbed Mtr@fbacﬂoasnBtwesalilMleaqthsllayeI was extracted with

dlchl%metha'ﬁ@ (ﬁ3ﬁé‘ﬁ@ﬁﬁl§b@mbﬁed organic phases were dried (Na,SO4) and

eva plygtai né%x ’1?%1(%&8@ %’g%%@fﬁ@ H}g({328fl py ]/\Ia% JHddthaRE Mext step

W'thQHté I ro‘?HJfWé an(30 were added at 25 r.t. Et 3N
UPLCAVS: mi/z= 8Z14B l;§34ar(M+11[)B®mM(tBU5 419 (M-BOGd) 1@ t=0.59
min The reaction mxture was stirred for 16 hrs at r.t..

Sat . NaHCGS was added and the aqueous phase was

extrac hl oro ne and_t.he nbi ned
Desriehicl 118r LSk (b ErofyrBatvi e aPle 2 PaI4T; oo
cl[1,41bi &,Zm%l'@ YshioneD@¥1Yd by chromat ography (silica,

CH2Cl 2: MeOH 1: 0 to 30 97:3) to the title conpounds:

D122- Di astereoisonmerl (5 ng, colourless oil): ©MNE:
m z= 335 (Mkl) 1 H NMR (500 |sz DVBO-d6) 8 ppm 3. 47 -
3.66 (m 2 H 2.99 - 3.2 OH 2.80 - 2.95 (m 3
H 2.67 - 2.80 (m 3 H 2. N 266 (m 2H 221 -
2.3 (m 1 H 0.55 - o*(

OH

To a solution of the crude 1,1-dimethylethyl 3-({[(1S)-1-(hydroxymethyl)-2-
(methyloxy)-2-oxoethyllamino}carbonyl)-4-thiomorpholinecarboxylate (D118, 3.87 g)
in 44 ml of dichloromethane were added under N, at r.t., 22 ml of TFA. The
reaction mixture was stirred at room temperature for 3 hrs. The solvents were
removed under reduced pressure and the residue was purified on a SCX cartridge.
The fraction eluted with 2M methanolic ammonia was evaporated to dryness and
the residue was dissolved in MeOH and refluxed for 20 hrs.

The reaction mixture was evaporated to dryness and the desired product was
purified by SCX, eluting with MeOH. The title compound (1.1 g, y=92% over 2
steps) was isolated as a mixture of diastereoisomers (ratio ~ 50/50).

UPLC/MS: 1% peak m/z= 217 (M+1) @ t=0.35 min; 2" peak m/z= 217 (M+1) @
t=0.36 min
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35 1.11 (s, 9 H -0.23 - 0.26 (s, 6 H D123-
Di astereoi soner2 (382 ng, white solid): M. nmlz= 335
W@ k812865407 WD 2007/ 028654 PCT/ EP2006/ 00884 5PAT/EPNNGR08845
(500 MHz, DMSO-d6) 8 ppm3.39 - 3.48 (m 1 H) 3.31 -
3.40 (m 1 H 3.13 (t, 1 H 2.91 - 3.09 (m 3H) 2.70

-285(m3|—|)256-265(m1|—|)242- 1 (m

1H NMR)(420 MHz, DMSO<{ds) 6 ppA) 8107018.312Anu6! (Hind.62 H51 812 (m, 1 H)3.95

-4.18 m 3 M) 3®9803.05,(nd) 2HH) 3BM23 68, (N 2 H) 25850302 @b PH) 2.69 -

2 86 % QS ?BQQH |1f,|_|)10r onet hyl ) phenyl]-N-[6-[ (7R, 9aR

The (a{“P tie egn ipe AP AiStPIQUT DL V7S RiE YRGS 20 1§ basis of the
mtegdalcratl@@tﬁdjagm@tlow sisnep astheN-H laptam sxgnealsfound in 8.07 -
831|an J-4-(4-fluoro-2-
yI phenyl ) - 3-pyridi nyl]-N, 2-di net hyl propanam de
D éﬁl\' 1gpasteremsomer 10 1) o, ,o0 S NCFSNNOO
esgri 3 F To a solution of (7R 9
(7S)-ga(g)ydrogy[r(eihyl)llgxahydropyra2|no[2 1-c1[1 4]th|azme-6 9-dione 2,2-
dioxilenfd180)et hyl ) (di met hyl ) si | yl ] oxy} met hyl ) oct ahydr opyr a
zino[2,1-c][1,4]thiazine 2,2- dioxide (D122, 120 ny,
0.36 Mmol) in 2.2 m of tolgene were added 2-[ 3, 5-
bi s(trifluoronethyl)phenyld” N[ 6-chl oro-4-(4-fl uoro- 2-
nmet hyl phenyl ) - 3-pyri di ny[] - N, 2- di net hyl propanam de
[ WO 2005/ 002577] (147 ng,~ 0 @mol ), bis-tri-tert-
but yl phosphi ne pal | adi um (29 ),
hexadecyl t ri met yl ammoni Bride (17.8 L of 20 a 25%
aqueous sol ution) and sodi urg hydroxi de solution (36 L
of a 50% aqueous solution). ®He reaction m xture was
degassed by freeze-punp-thaw cycles and then it was

To a%Fééiﬂaﬁaf?’@2—3ﬁyé@é&ﬁ‘gﬁﬁ%&a@g@&‘%WH Jthiazine-
kS 242 MMPk i gichigrometyaner{z? M%@gded atr.t.
77% mm@al?BA (5]858@81 20é38 enmipl)eaihd the I'&BdtICH\/ apxtuee eastsdirred at room

temp@fémﬁéﬁar 2THe. Thed |V wiy e ddiingér rraated p?ddsure and the

crudé Wds' Siitified s sifica, & RHY| 98:2t0 8:2)
ogléﬁ %%m?mw f%pﬁ (i E&g%- 16)(%%;&

diastea@isavrers (DABD-d8)48).ppm 8. 02 (s, 1 H 7.86 (s, 1 H)
MS m/ﬁ2491wn)(amu 27HM+R@) 6. 95 - 7 21 (m 3 H 6.64 (s

pp (%1 'IJ%H% %N?b Qﬂ% éﬁwi%%g (m; :ﬁg)gg%% 2)5‘8?9

3.68(m,1H)3.21-34 (m 3 H)2.91-3.20 (m, 2 H)

The ratio between the two diastereoisomers was determined on the basis of the
integral ratio of diagnostic peaks such as the O-H alcohol signals found in 5.02 -
5.59 range.

Description 121:
[(7R)-2, 2-d|0X|dooctahydropyraZ|no[2 1-c][1 ,41thiazin-7-yllmethanol (D121)

(
3

OH
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2.87 (m 1 H 2.48 (s, 3 H 2.37 - 2.60 (m 2 H 2.08
- 2.33(m 1 H 209 (s, 3H 1.37 (s, 6 H 0.77 (s,
w@20dy/ o684 (s, 6 H - 108 WD 2007/ 028654 PCT/EP2006/008845

PCT/ EP2006/ 008845 Descri ption 125:

2-[3, 5- bis(trifl uor onet hyl ) phenyl ] -N-[6-[ (7R, 9aS or

9aR) - 7- ({[ (1, 1-
To adauus@enylpetqwﬂ -dr(hwdranymathyllhesafyaeamyazing[221-4l(d 3 thiazine-
6,9-dimd 2(-dipxidez (O ® 900 mp[ 3.68 tmaziniFIBE {10 ml) were added under
N2, ag')r 1Y bh-fnﬁ ot B :TZH F’f%%lémbﬂh?ﬂé Ireactid® il Ir%’\llvbs 'Neﬁ’uxfed for 16

mst hy pr opanam D ast er eol soner
NI N ol N-CF3 F To a solutiagn of

6 N P(I@R(%@I)owaggﬂpeq}_t@{ﬂ[lq feaction mixture, cooled to 0°C, and the resulting
mixtulienveas yefindedl fpf Binret Tiyer) thd sddctivg jrietung Wascewdpatates/ioa
drynééé‘gﬁa tHe elldb \ﬁ]a’s 'Eiuﬁﬁéﬂ %yZS@X té%l\ﬂé e tilR é&i‘aaauné%@ a white
foa n& § 2 .2 m "of toluene were added Z-[3

nbétr;anu ] ) henl] N-[ 6- chl or 0- 4- (4- f | uor o- 2-
MS: H%ﬁ]y?lmd% 1))|a)r1d3 'ﬁd a?gyl ]-N, 2- di met hyl propanani de
1H NMR (2009Mid22B M8 O0{(d:)} 3 ppgn 46t@84.163d(m),, 1 bi) S-33 + 3t48 ¢m, 1 H) 2.95
-3.2p hvlmhpgml 1298, BIHY M 5292 110) (m, 2 H) 2.20 - 2.41 (Zm,2 H) 1.98 -

2 18351)(6\059 fggm_@?rﬁyl um chl ori de (18 L of a

queou ‘'sodi um hydroxi de solution (36 L
of a 50% aqueous 15 solution). The reaction m xture
Descriptidnd22sand 123f r eeze- punp-t haw cycles and it was

(7TR,$4R'0r@a S)t7-9Q ﬂor 5 his. Then further

dimé! lé&ﬁgﬂﬁ# h8§9 étﬁﬂyﬂ%ﬁf&élﬁ&h s
on’,
T 0ot e oL Cre i 1o s rhorcay [ 3 (FR.as or
9aR)eT (! ,ardamhyleﬂam@bn&fhy\h@rlyllaauhneﬂwliq@ahuQWPmmno[2 1-
c][1,4]thiazine 2;2--dibxideqDescsiptith pR3sPiastereisomert)d wi t h
Et OAc (x3). The conbi ned organi c phases were dried
and evaporated to drynq§soThe crude was purified by
chromat ogr aphy (silica, “s¢ycl ohexane: EtQAc 7:3 to 0:1)
to give the title conpdundjas a white solid (127.4
ny, y=55%. MS. mz= 8 1) 25 1H NWR (500 MHz,
DVMSO-d6) 8 ppm 8.01 (s, z H)J 7.86 (s, 1 H 7.60 - 7.82

(m 2 H 7.16 (d, 1 H) 7. 14 (m 2'H) 6.67 (s,
1H 4.36- 454 (m 1H B9g/N412 (m 1 H 3.80 -
394(m 1 H 3.58 - 3.73 (i@ I°H) 3.08 - 3.47 (m 5

2.87 - 3.00 (m 1 H 2.72-2.82(m 1 H 2.42-2.67

To a g gfz)n fgﬂ%) %azcﬁg)Q Hho 'ﬁl%/dfldp%/ﬁazm&[Qs‘f' f[ﬁn4]t[l]‘| z@m 7-
yl]methanol (D121 53 mg, 3.42 mmol) in dichloromethane (30 ml) were added at
r.t. EtsN (1.9 ml, 13.68 mmol) and TDBMSCI (1.5 g, 10.3 mmol). The reaction
mixture was stirred for 16 hrs at r.t..

Sat. NaHCO3; was added and the aqueous phase was extracted with
dichloromethane (x3) and the combined organic phases were dried and evaporated
to dryness. The crude was purified 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-dg) & 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)

-107 -



10

15

20

25

30

30 Description 126:
(7S,9aS)-7-({[ (1, 1-di met hyl et hyl ) (di met hyl )silyl]oxy}m
W@ Gv710)8684 PCT/EP2006/008845
(phenyl net hyl ) oct ahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi ne
(D126) - 109 WO 2007/028654 PCT/ EP2006/ 008845 ClH N
O'Si To a solution of (7S, 9aS)- 7({
1H NMRe(ﬁﬁQll\éHnleMSﬁ)mi APz 8138 M@}(nmthpl %&t aByd 6pyt K) 3.13
(t, 1 B) 282, 3:09 (M, 31220 ne.§5(ra23 H)mss Q.69 (M, A 3.42n 2.51 (m,

1 SEILOBEREER o1 B 0L, REBEETHIC IS 0, S 002 .5
) and the reaction mxture was stirred for 30 mns.
Sodi um tri acet oxyborohydride (295 ng, 1.4 mmol) was

Descawwdn 124¢ 2t-[|3e5-bw(¢|t|ﬂuoramethylﬁ)hawl$w [6-5(TR,8aRDr9aS)-7-

({[(1 g_@ggt Hétﬁ _zl’@_actl on m Xt u;ge

d-ox vg@?e SRRALA cﬁmi {ﬂé%? Ao

metmdnbpnua -LpyHAIRY N 3é1alnwéhx RIPP@ﬂaHHQGE(PéIBér iastergoisomer

1) dryness. The crude was purified by SCX and by
chromat ography (silica, CH2CI2: 2M NH3 in MeOH 1:0 to
95:5) to give 276 gmeof the title conpound as a
colourless oil (276shy, 15 y=quantitative) UPLC/ MB:
mz= 377(I\/H-1) @ =0.89 mn 1 HNMR (500 MHz, DMSO- d6)
8 ppm 7. 27 - 4H)718-7%4_.(m1|—|)394
(t1H)383(d %7-389 31 H 3.68 -

2008

3.75 (m 1 H (m 2 H 3.02
(t1H)274d 1 H 2.18 -

2.32 (m 3 H
0.02 (s, 3 H 0.00(s ) i ption 127:
[ (7S, 9aS) - 8- (phenyl et hyl ahydr opyrazino[ 2,1
-c][ 1, 4] oxazi n-7-yl ] met hakg (D127) 25 CH N OH To
a sol ution of
(7ﬁ |9;;1823 7-({[ (1, 1-di et hyI et hyl ) (di met hyl )silyl]oxy}m
et
To a(sph};mml ofgf7RDaR or aR)rj(Matzi no[ 2, 1-c] [ 1, 4] oxazi ne
dimettiASBy)&iife )sﬂleé’xy}méltayl JottatBfirdbrazinef2 Ald)[1 mﬁxbzﬂe 2,2-
dioxifd (Bfrop 920 RITIf'36 hIRA) I g]'f-gl}' Fhdiyére de )addEB
bIS(tﬂf{uqxa@emMDnhenvﬂdV{ Gl o T £ e DU N2
dimethytpropanassdeviiiVitr 2009/0025¢ 71 (14 7f mgt ﬁe% mrgolanis-tritded-
butylpRodplithé paNEdiuRe (29 mg), hexadecyltrimetylammonium chloride (17.8 pL 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, 3 H) 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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reaction mxture was stirred for 2 nore hrs. The
m xture was filtered on a SCX - 110 WD 2007/028654
wOeQN/BEee06/ 008845 cartridge washi ng wit h et P@nBP20a616)8845
then with 2M net hanolic ammonia. The fractions el uted
wi th anmoni a were conbi ned and evaporated to dryness
to give the title conpound as a colourless oil (150
Desaription:12% . UPLC/ MS: nmf z= 263 (M+l) @t=0.41 nmin 5 1H

2 35“%(tﬁiﬂoowbhaetﬁw@hdﬁ§ I6I[(7R9aS. 3B94R)-TA{IN ,1%. 19 -

dimeth % gg)(c%;ﬁ;hﬁl) yl16 {;_ _ %h 1)1 3@»«%8% ﬁéx ﬂg%P ﬁfﬁmo[Z A-

c][1, t
dimeg Btprppanamlﬂp 128- Dles@geemomem 2. 08 - 2 17 (m 2
10 Descri pti onO12®

(7S,9aS)-7-(fl uoropethyl)-8-(phenyl net hyl ) oct ahydr opyr
azino[2,1- c][1, 4]oxaa ne (D128) Co NHNF 15 To a
sol ution of s .
[ (7S, 9aS) - 8- ( phepy azino[2,1-c][1,4
] oxazin-7- yl] 477 mmol ) in
di chl or omret hane ,QSI / ﬂl »cpas added
DAST (0.187 m, 1. | Nse and t*he reaction
m xture was stirred forNZ65hrs all owing the
tenperature to increase .t.. 20 Water was added to
the reaction m xture and tYie two phases were
separated. The aqueous phase was extracted with
di chl oronet hane (3X) and the conbi ned organic phases

to d Th d
To a Safenal TR704% L BEOr Ay (1 || oo, CLZOI 2: NeOH 150
dime ftyI@Bylz)()dIm@tfmlméyliw}metmém oryrezioel2. iwpl[1 dthiagne 2,2-
dloxmjhlié &%3251 2oV, &Mﬂﬁvgéim%@nﬁﬁgtdlm g@é agdéwﬁ&l
bls(tr u W—%c— 0-2-(flidroRmet yI e dinyl]-N,2-
d|me ?‘pr p a f Q@O?%&B} ((@g 2% I)(gz%s- it rt-7¥5
bUtWQh(&phl qgallqdl Bumg), hexadec tnme ar{@nwlu I'[}grlcéqﬁwlpL of a
25% H)quéo% s()lutloih) bihd Z0d&iM dhydflo>dﬂ)e Bolotio( d36 30 df ap0% 2§ueous
soluti%n?.gl'fﬁér}za%ti%rx%e(\kas debhsFedBy Fedbe Hiimp-tiiliw cycles and it
was hrs. T furth -tri—te tylp hjne palladium (29
mg) \ggg gc%%%zgg,{tﬁlg%grggn&eﬁ f@é&%ﬁ{g&'@%&%% nrb(i;? o%e more hour and
was IeGTn fileeaes00eddts. 0 o

EtOAc and sat. NaHCOj3; aq. 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 (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)2.13-225(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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NHH NN OHF To a solution of

(7S,9aS)-7-(fluoronet hyl)-8-(phenyl nmet hyl ) oct ahydr opyr
W@200m0pgss4- 5 c][1, 4] oxazi ne (D128, 30 ng, 0. 1HCTHEPI0)6/008845

in AcOH (30 m) was added Pd-black (12 ng, 0.11 nmol)

and the reaction mxture was stirred under a H2

at nosphere (5 atm) for. 1.5 hrs. The reaction m xture

was filtered on a SCX ri dge washing with nethanol
and then with 2M net hanol ammia The fractions
eluted with anmoni a welNe ‘ and evaporated to

dryness. The crude was rm 10 chr omat ogr aphy
(silica, CH2C 2: I\/EO—|10to82)tog|vethet|tIe
conpound (14.9 ng, y=78%~g 1l H NWR (400 MHz, DMVBSO- d6)
g ppm 4.55 - 4.65 (m 1 H) 45 453(m1H)3.65
(dd, 1 H 3.38 - 3.53 (m 2 H”2.99 (t, 1 H 2.93 -
301(m 1 H 2.58 (dd, 1H)2.42-2.45(m 1 H 2 37
(dd, 1 H 2.28 - 2.37 (m 1 H 2.12 - 2.20 (m 1 H)

1 1.92 - 2.00 1 Th
To a\ﬁﬁ’ﬁﬁ@”ﬁ&é& é"?n%)s%](ﬁ@ H) pattern is in g{:ncor dzl;?me \?VI th a
dlmeﬂwhemgl)ﬁilmwyl)snlyélﬂ@anaﬁh)diQOJahyyégpyragtno@&,11(3[)1 4Joxazine (D 22,

200 .hZ;SD 77nﬁ1lib19irrpdhtﬁﬁirb§ﬂh)ah@>(ahﬁld g idedairtiel N, bl r 4] PREHO
(0.1 %Qnrﬁog QORS%F%‘)@OI Nf@n% yahy 6'%8"380“1? ixture was
stirr 9r§9 B8aead) kS e wfﬁwas ded

and the rﬁasthmamua@@amstwged forde bl ) and HOBt (607 ny,
NaHE&O4Sqrads) addet & the reaiction niiRtune autidhe avophBsesatere

sepa\“@tb@“ﬁie@\’%%%u%?ﬁ@\%gg%sdé% tel 'vﬂfh @iEhk)'FSm%ﬁﬁr’r'é {3X) and the

SOl ut | on

comilfefl ydanit PheSBS SatP 1o Syapifaliy e g hass  The gyde was
purifipdisSCX o Ry chr;orvatq%pf)y (silicad GH2% 1z AN NifetnHYgOH 16 to
95:5o) give278ddg af thidn itle esaipdund &6 coleuniess sil (276enhg,

y qug\.t,ﬁfgﬂ,lvg t. D| luted with di chl oronethane (50nL), washed

L %l{t_pg;b r? x 50m.) and brine (50
d d d
wy& %QMHa WSk} & PRe/ Ao (32t P Hox? 2 G 1 H) 3.94
(t 1 H) 3v&35(di|1slstBx7<8d- 3.8920n,M_HYB.G8 €BI78r (omet hiSe6akdl 1 H) 3.42 -
354*(ﬁﬁQtP¢ﬁ3W2t(T 101y 270 {dd2AH) s - 2 &R, m—msgs& o[32edn, 3 H)
a a
2.08 32,8 1h 24 0B S BT EFAROS [ 340 0 s
nmet hanol i ¢ ammnl a. The solvent was renoved | eaving
Descrhiptidm y127esi due, whi ch was re-di ssolved in MeOH and

[(7 S,9a8) 84 phen3dmethpl ectdhs diopyraiinof2, qup mdﬁﬁnﬂ@ﬂmmanol
(D12218| ch was collected by filtration as -

07/ 028654 PCT/ EP2006/ 008845

[‘N’g: e

~

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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white solid, corresponding to the title conpound, wth
a 70: 30 diastereoneric excess. M5 (direct): mz= 201
W@ k1286544 NVR (500 MHz, DWVBO-d6) d ppm 8. 15 (BCT/EB2006/108845
H 5.16 (t, 1 H 4.22 (dd, 1 H 5 4.08 - 4.13 (m 1
H 4.00 (dd, 1 H 3.84 - 3.88 (m 1 H) 3.77 - 3.83 (m
1H 3.71 - 3.80(m 1H 3.44 - 3.51 (m | H 3.41
cartridge Wast)ing wath rhethanaland.then @ith, 2M rapth@amolic amymonia. The
fractidha el eteaclitPaRIoniaatére copabihed Gndvabdraledadidiyhess to give

ompound sacolourless%l (115 Tg % oxa%l n- 7-yl met hanol

1M€o

)(5(5;0 (\hiiar laMﬁ@tdailﬁmek%ﬁjr OPpr(azicbl) 7. 19 cf 24 umok k) 4.42

(br. £ NeHB. 91aé<uo1we1)emz803 835(m.12 HYB.60 - B>/ 2(ra| 2 Hed43 - 3.52 (m, 2

H) 3995 S'PHZQ jggdh e e2 Pl ONPY 158 gy @51%(178 52@’9)(m 3 H)

ux for 24 ’'hou eck

208\/\% d only the product at mz= 173 (I\/H) The
reaction was cooled to 0C, MeOH (5 nL) added dropw se

Desdriptiome@8by conc. HCI solution (1 nmL). The resulting

t nt
R R g

el &ﬁ%’?‘?@éﬂ OH before eluting the compound with 1 M
NH3 in MeOH Sol vent evaporat ed under reduced
pressure to afford th | e conpound as a col ourl ess
oil (125 ng). 1 H N (5 I\/Hz DVMSO-d6) d ppm 4. 43
(t, 1 H 3.68 (dd, 1 H)N H 3.40 - 3.58 (m
4 H 3.02 (t, 1I—|)266K/2N7 1H 2.62 (d, 1 H
2.42 - 251 (m 1 H 25 2i31- 239 (m 1 H 2.15 (dd,
1 H 2.09 (td, 1 H 1.92 \F2 03 (m 1 H) Description
132: (7R 9aR)-7-({[ (1, 1-

di met hyl et hyl ) (di net hyl ) si | yl ] oxy} net hyl ) oct ahydr opyr a

To a sobhutiod, df-[(13,2a8)-8x@hengimetby)@xitaRydopyradindj2, 1oc][1,4]exazin-7-

yl]métﬁﬁ%lqm 425 r@*l'?‘?'%l%o}‘) m<&|cr{|éro4n\émaﬁér(5?nbyl cooled to -

78° C %I) %pﬁsgé"‘g 6ﬁ$ F{’é’cglﬁﬁdrplxture
was ?ih’ d !‘/%{31 %Brso@l@wngé@e ﬁfP{“B?SP eI BFSREHARG..

Wataa:rvmlas addecttb the teagtiGningigture amd, the t@e phasmsalver\a@eparated The
aquedtls PHad8Gkds EXIFAEBAVAfH 8iRBRASGmethane (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-ds) 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

mmol ), and TBDMS-Cl (122 ng, 0.81 mmol ). The resulting
reaction mxture was stirred overnight at RT. It was
waebmckesdsby direct M5, showi ng no starting matBCT/BP2006/008845
repl aced by the expected peak at nfz= 287 (Mtl of the
product). It was diluted with dichloronethane (20 ni)
and washed wi th sat NaHCO3 solution (2 x 20nL), dried
5 (Na2sO4) @< he solvent was renoved. &he residue
was purified byldtlash chronmatography (sil
di chl or onet haNe t di ronmet hane : Me
| eavi ng the prQd clear o ™. M (
287 (I\/H) 1 H NMR (500 MHz, DMSO-d6) d pp
sS., H) 7.07 (b ,1H)382(dd11QH)375
(dd, 1H)369(c?o|"1H)355(dd 1 H 3.4%7 - 3.49
(m 1 H 3.03(t, 1 H 2.86 - 2.93 (m 1H 2.68 (dd,
1H 2.50- 254 (m 1H 2.33-2.46(m 2 H 2.21

To agofition o)z smader EusariahufgribngngndthynSotahydropyrdinof, 1-
c][1,4loxazipe KPJ 28y B0 Inn@r & itd tAIo) )dn P (BP M) wasiaddleskPddtack (12
mg, Gahydnoibdhd tre leaatioh ehitude was stirred under a H, atmosphere (5

atm.ﬁwﬂﬂﬁ? "Ighey r@acﬁoﬁ‘ﬂmﬁddﬁ@ r\/\?észf‘ Q@EHWM '@ét ):Qbfﬁﬂ%é Wa%h}hg with
h

meths o with 1 REATYC pmimiogie” Lhgietiols BHRBM T,

ammopia wererfempingd and gvgporated to dryness. The crude was purified by

chrorlmka!sc(graphy (silicaed HyCl el 1:0NXe [862 )tol give the {itle tompoand-(14.9
phenyl ) -3-pyridinyl]-N,2- di nethyl propanam de

1H hﬁiﬁ(ﬁé@i@%iﬂ%@ i 18 Pﬁaﬂe‘g%l%%*f@é* ) 365
(dd, d)‘|)337§8m%$§ (raf2.c@[ i(birh H&Qr%’on%@é MMy @ a@%@b 1H)y2.42 -
2. 45\(\mr 4 Hl) 2831 (ddd1iHh 2)28 n’e] 361(mDWEkﬂ)21tBe 2.2adm, dnHpRX021 2.11 (m,
1 H)wesR - heat @l #H)180C for 36-48hrs and then added to a
The \fvﬁblér RO@S\N éé%.ll@éét@é}nﬂ@% Eé@&d%ﬁc@%ﬂﬁ& ‘ls?ﬁ' ré\l‘ah{?e
stere EE thane the crude material was puri

cartrldge (Silica) eluting with a gradi ent from

Descrliian 430 1 Sifahydtaranatullienshulrops AP |2l hloxazine-

6,9-dionedDd3@pound as pal e yeI | ow solid. M5 (ES/+): 673
[ MFH + NVR (DVBO-d6): 6 (pPr) 8. 01 (s 11-1); 7.78 (s,
1H): 7.65 (s, 2H): 7.0 df 6.53 30 (s, 1
H);481453(m1H) 4.%]: O9(m1H) 3.53-3.50
I")

(m 1H,; 3.38-3.25 (m D 3.16- 3.09 (m 1 H);

296(t1H) 283(t1 270198(m1()—|);

1.79-1. 47 3 (s npl e
N-Bog: 05D BOUTAArPOIICGHR Ki;DPBIse iyAQ TP (a8 SRongo. i
anhydrouspdiehlpromeétiarea@0ntl-). 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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oxohexahydr opyrrol o[ 1, 2-a] pyrazi n-2(1
H) -yl ]-3-pyridinyl}-N, 2-di met hyl propanam de (E2) -
wa 1eh7/0¥465£2007/ 028654 PCT/ EP2006/ 008845 H O N PFCTEP26bb/008845
NI OF FF AS8n sealed vial was charged with 100
ng (0.187 mmol ) of 2-[3, 5-
bi s(trifluoronethyl Lphen yl]1-N-[6-chl oro-4-(4-fl uoro- 2-
whitareolid; loonrespbndigggprthditiigl dompaunddiwitkt &y Optbgiastereameric
excegg\o 2005/ 002577), 78.6 nmg (0.561 mml) of (8aS) 5

’\E\gﬁgﬂg W 2-a] pyrazin-6(2H) -one (WO
3 t,assi

i i B ST U2 1
408|9r45t$(mhé H)e‘b@f)l(dd riHt 3184 - 3:8& (MeattdB.-4¥ -1B8E(Mer H) 3.71 -
3.80 36, 484y S.4and3.6hem, adEPG.410(ta1 $Ht31B@Aed MI-BQ7 (¢ L) @mixture of
diast@RSLISGHErs, 7466 aBbGF7Ia0Y dichl oromet hane, the crude

mat eri al Was puri |ed on SPE cartridge (Silica)

eluting with a gradi ent from cycl ohexane/ethyl acetate

9:1, to ethyl acetate 100% and 10 affording 52 ng of
Desdiinption t113d : {DRpoctahydropyirazine[2,dvcl§bidiaxaziive -yEsethanol
(D134%7 [ MtH + NVR (DVMSO-d6): b (ppm 8.01 (s, 1 H); 7.78

(s, 1L H; 7.65 (s, 2H); 7.05-6.87 (m 3H); 6.52 (s, 1

H: 4.67-4.52 (m 1 H); 4.32-4.19 (m 1 H); 4.14-4.10

(d, 1 H; 3.77-3.64 (m 1 3.02- 2.84 (m 2H); 2.61

(t, 1 H); 2.48-2.44 (dd, .41-2.33 (s, 3H);
2.30-2.22 (m 1 H); 2.13 (s 3H); 1.79-1.65 (m
1H); 1.53 (s, 3H); 1.38 (s, . Exanmple 3

2[358|s(tr|fluororrethyl)p gyl ] - N-[4(4f|uor02me

h hen oxohexah 1,
US)#M%%&W%%W&#@ YF?Z?GOEZO Eyﬂ@vhg?k #8p %Q?ﬂl%e (B30, 151
mg, Q.Z8)mhnol)Oxasisuspemded M N-borang THHF Eom‘pl&x golgtiem (7.5 mL) and
heaté@ak MILM(I fat 24atoursaCBEcked biﬂ MIS)Qth (shoh@d onatpities praduct at

The reaction.w sco f M é)rlg (3 IZ) (ilded dropwise
follomﬁ ﬂ—@{:f S u&%% I"ﬁ;r It erg qu re %qL,#p it 50°C for
4 hoyngD eos@mﬂwaﬁ) removes] aad t e il egfon a SCX column
wasHezkall deDr tieford élui’in@ﬁhe]cpyrr;murﬂ it M NI i WIROH. Solvent
evap%%ﬁm%%u FReselrS s afiome the%leﬂ%nﬁ‘ﬁc%r\ﬂ'hs a colourless oil

(125car onate reagents wer e d| sso ved 1n
reacti on m xture was

1H N%Rc(éﬂ%\/“dﬁdDM%ﬂ dadid PR 4-43 (staﬂ uH)aﬁ éa?&ﬁmtﬁ)s?oﬁ%t('i dH) 3.40 -
3.58 4 441 B. 02x(tr Bibt) @66 2174 (m, 1 H) 2.62 (d, 1 H) 2.42 - 2.51 (m, 1 H)

2.31-2.39 (m, 1 H) 2.15 (dd, 1 H) 2.09 (td, 1 H) 1.92 - 2.03 (m, 1 H)

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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di chl oronet hane; the crude material was purified on
SPE cartridge (Silica) eluting with a gradient from
weywrotssiane/ et hyl acetate 9:1, to ethyl acet aP@I/LPDIV6/008845

and affording 71 ng of 30 the title conmpound as pal e

yell ow solid. M5 (ES/+): 637 [MH + - 115 V\D

2007/ 028654 PCT/ EP2006/ 008845 NWVR ( DMSO- d6)
mmo. ond (DS 122mgs 0.8 mal). B essuligg repciien aligire was
stlrre(ifbvefihll‘;ht &t R2T. I waskhdcked by Birech RS, reholvihfy nodstading. rhaterial,
repla Zﬁ)g?:feddf éfjmlﬂ- Q@? {I@HVof?th@g)r&&hct} Itvas diluted with

dlchlgrometgagg yaggeg ti\ %‘TQ:&H%P;* Sg%lit?r\(gj g?gﬁiﬂ)) dried
(Na280zpand g §qql]vem_gvas Temoved, Tgeu'es@ugqusspur tfiad by flash
chromatogrbphy (silica, dichloromethane to dichloromethane : MeOH 90:10),
leavig tie r&ﬁtagla‘aegrenretshyl)phenyI] N, 2- di met hyl - N-{ 4- (

=GR

TH N SOAMIR JSVISER ol 4 ey AT g6 1) 10K (br.o. Y Hyed. 4% (ad, 1

)3A58dd1 1$83.69 (dd,al m@ssfp:(dxt gletl)\'&l421- 3409 (my ‘(Bl)BeIB (t, 1 H) 2.86
Il e ) @68?(&13151)250 254(m 1 H)233 2.46 (m, 2H 2.21 (dd, 1 H)

2. 04 b12 éghpyrl nyIF *I)-@Ibe@ykret gﬁ%‘%@é&%t yI phe

2005/ 002577), 67 ng (O. 483mm|) of (8aSs) -
Exanipde dhydr opyr r ol 0[1 2- a] pyra2| n- 6( 2H) - one (WD

2-[3,58 rﬁﬁﬁﬁgﬁﬂeth 0g-N-£5- 217—G]B¥|dorfécxahDQF@SFﬂlé‘Gﬁhlazolo[Z 3-

alpvrm%"-v filsffe %ﬁ%ﬁvi‘?#ﬁv AT SiED 2 eyropipamice

(E1) 36-48hrs and t hen added to a saturated NH4Cl sol ution
and back extracte DCM the crude mat eri al was

purified on SPEcar??Srm e (Silicajfeluting with a
gradi ent from cycl oliekaNe Rt hyl tate 9:1, to ethyl
acetate 100% and af f or di '/,@ Fthe title

€

conpound as pal e yell ow.sgli d. S/ +): 619 [ M+H +

20 NVR (DVBO-d6): 6 (ppml[ 8 07-8.00 (m 1 H);

7.81-7.77 (m 1 H; 7.73-763 (m 2H); 7.37- 7.21 (m

4H); 6.61-6.56 (m 1 H); £ 68-4.54 (m 1 H; 4.33-4.19
A 8 mi gealgd Mp| was g;lgarge@gntbdoolng-po 1873mme!)dfed36m 1 H);
bls(trlﬁu&én‘%tl'%pﬁéﬁ |24)6-cRlofeP4-24 ﬁéorﬁi'z-m@t eRylP3-pPrididylRack-
dlmet yI fpi?}i@% 3}\/\?(2 85/90%97) rgﬁégsgf o} E%a o2
|soth|gq'_<Dlo[ 23-ad _pyra&@ ilﬁdlog (ng)é@ mmol) of potassium
carbopafe3ite-rBagénts wbrmmsmmmI(b&hényDMSiQ Theireadtionl miktufelwas
heated-at8B00A 0P 86Mshrbardthen added to a saturated NH,ClI solution and back

extra ?c? Cbﬁ?% %Fa{\ﬂ)r %RXQWE% C}[ﬁ& CﬁJd%] Matef4 wrlaszéu]rjf_&ed %l’])SF;JE gyr{do% lehca)

ropanam
eluting W|th a gradlent from cycClohexane/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)
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HO NFALNNONFF 30 A8 m sealed vial was
charged with 100 ng (0.161 mol es) of 2-[3, 5-
Whe@( 024684 uor onet hyl ) phenyl ] - N-[ 6- chl or o- 4- ( 2- PET/AR10p61608845

nyl)-3-pyridinyl]-N, 2- dinethyl propanam de (WO
2005/ 002577), 67 ngy (0.483 nmol ) of
hexahydropyrrol o[ 1, 2- a] pyrazin-6(2H)-one (WO
2003/ 066635), 44.5 . 322 muol ) of potassium
carbonate; - 116 20 7/ 028654 /| EP2006/ 008845
the reagents were di ssoMved |@ 0 of DMBO. The
reaction m xture was heat' Ff or 36-48hrs and
then added to a saturated soFdti on and back
extracted with DCM the @ de material was purified
on SPE cartridge (Silica) eluting with a gradient from
cycl ohexane/ et hyl acetate 9:1, to ethyl acetate 100%

A 8 misgalad vig¥ Wen ghagedyithf100ea {Q.18emmel)d@dddnd as pal e

bus(trmabdom&tmbhdnyl]meabm (&$-118oroMEhiethyldWan(IPBEPridiby1]- NG2-

ﬁg(:l?;)pc:r?p;?r ng ﬁnf( -07)7%31%%%%“ 7_985? 5;(?%%4% gl}of

potassim Qarbpnateﬁh?&eage@t’s Wene dissgjveddn 048-ml FONGO. Phg reaction mixture
was Heasdt & 136°C Yor 35-48hrs 3ndthed. stidef tsla sdturited RHACH SoldBn(dnd back

extraégc}w f %%o%im%th%ﬁﬁé tme fil’LgJ;) Ta%gglngs flgmfnﬁglfl idg n(]S|I|ca)

elutlngpﬁlth @rgﬁﬁn fr@rn cyclohexane/ethyl acet te 9:1, to'ethyl acetate 100° and
affording 32 BigRif it titief canopaumetdsyda)epaliom QOJIN- [ 6- (1, 1-di oxi dohe
MS (gg/h.ycy;p {s}]hiH]*sot hi azol o[ 2, 3- 15
t I ]

BRI I A (e ST sh RN Bl oy 002
(s, 1Hhe-6Yi4 ?e re.oHPohia-4nts (Br BPaft d4-%1%4d 1Ry 3-FEmbdon. dy); 3.02-
2.84 (). z:a;tzsmoi aBl); 248-2:443d8,-2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
s, D8t (h UBOTSS I akghenyld bl 6- chl or o 4- (2 et hyl phe

-3-pyri | nyl]-N, di net hyl propanamni de (WO

2005/ 002577), 85 ng (0.483 mmol) of hexahydro-2H 20

ExampeBhi azol o[ 2,3-a ] pyrazine 1,1-dioxide (DL0), 44.5
2-[3,5vBig(frifRidzoneihylphepgt] 2¢-H4-(4flucra-Darethyphehy) B8gent s

oxoh@@ﬁﬁyﬁbﬁiﬁémﬂ 2l4ip 9ra§{ 1(8?’/&-yf s rldl-ll;gﬂ -N Q-Qﬁltn'eﬂﬂllpropanamlde

E3 ‘eat ed hrs and t
( )added to a saturated NHff_ICI sol uti on and back
extracted with DCM crude material was purified on

SPE cartridge (Sili ?\a luting iR a gradi ent from

cycl ohexane/ et hyl acetaf 1ot ycl ohexane/ et hyl

acetate 1:1 and affordin R f the title

conpound as pale yell ow | d. CES/ +): 655 [ MtH| +

NVR (DVSO- d6): 6 (ppm 8. 8.00 (m 1 H, 7.82-7.76

(m 1 H,; 7.71-7.64 (m 2H); 7.37-
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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7.22 (m 4H); 6.62-6.57 (m 1 H); 4.80-4.60 (m 1 H);
4.36-4.12 (m 1 H,; 3.58- 3.46 (m 1 H); 3.39-3.27
W@ 07028654 3. 25-3.16 (m 1 H); 3.17-3.08 (t, I1PEH/EP2006/008845
3.05-2.91 (t, 1 H); 2.90-2.78 (t, 1 H; 30 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
NMRIBMSExdg)pd ¢ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.05-6.87 (m, 3H); 6.52

(s, 14 [4%75r§2 tm)fhtsqrzpme ,\/m)phamd]ob&{mn(sﬁl#bmr(m AH)E3.02-
284 qvg% %1%'4 §44( g|-(,|j)224122(qla (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
)

3H); Hy 91183 i §PA $}3"NF 3cl opr opanecar boxani de
(E7) - 117 V\D 2007/ 028654 PCT/ EP2006/ 008845 H N F F
FF F The title conpound was prepared

25 %Fésd rrfllﬁarfa{n%ﬁaé}nﬁv"?gﬂ@agﬂ; [&jﬁ%ﬁzows?m“%mewm I(3a5)-6-

oxohgxahydronpsrglof1.2-alpyrazin-A -ppridinatiecenanaride de4
(D2), 70 ny (0.554 Jof (8aS) 5

oct ahydropyrrol o] 1,2~gf\yr azi ne,F\aR. 2 my (0. 377 mmol)
of potassi um car bonat éVN @ peagents were dissol ved

in 0.8mL of DMSO. The rea Q wre was heated at

150C overni ght and then_added/to agsaturated NH4Cl

sol ution and back extract wi th dichl oronethane; the

crude material was purified on SPE cartridge (Silica)
A 8 nelsadled giavivhl charggd adthelioD rig (011 &Yy ohaeesy ah2/{&6hy |

bls(triﬁﬁ%ﬁ‘te@'lﬂ-)pﬂleﬁnﬁl]oN 8- BHIbrcfl‘@‘?ﬁ ?ﬂe@hﬂ&r{é |)%f6y9|6m ﬁgsl F2 ng of
d'me‘%‘ré'éiwf”a%‘}ff %FBQ d?“gé %8 f( @3 7.89
hexalgysiropyrngjo[1,2: alg-ﬁ(glg) ome (WO 2@0@/‘@6 4(455 ng-()o 322mmol) of
potasgiudbearbbiatetle rdagdhts wer@igsoléd (M. 82+r|)of MS@- Bhe edction mixture

4888 fordp-dehr étﬂh n‘d b dé IA,¢1 sbydtfin and back
extragegifntz aii&;g%% efig] m%teil:-,\l s_L@?r%g % gl%:azﬁqgrg i %Itjtg\g with a

gradigntifom gyogﬂ\examjemm actyte 911, A]@emylla):e(aﬂa 168046 arexaftopdieg §6 mg of
thet.tie&@n&:@usdstﬁaléyél@womﬂahyl)phenyI] N-{4-(4-fluoro-2-ne
MS (I% g%ﬂgﬂ +)-| 6-[(8aR) -

0 rol o yr zin-2(L . _

NMR SV O %iqnnap. 500 o TR H G122 (B bl B AT 37
7.21 (nESIH); BI6/-6.96 (Fn,F H)LNGBIAGY (,FTH); 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).

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

e

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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Il FF Y F The title conmpound was prepared starting
from 100 ng (0.188 mmles) of 1-[3,5-
whe@(oedes4 uor onet hyl ) phenyl ] - N-[ 6- chl or 0- 4- ( 4- PCTUBP2ZHOEZ008845
met hyl phenyl ) -3- pyridi nyl]cycl opr opanecar boxam de
(D2), 70 ng (0.554nmm1) of (8aR) 25
oct ahydropyrrol o[ 1, 2-a] pyrazine, 52.2 ng (0.377 mol)
the rezigeptstweersidissolvad 0.8 of DMSO. Mbegeadtonwrikkrelives beaied at 180°C

for 36 Hlers %nmthéﬁ‘ acﬂ\@@o aTslé%rbﬁe@NH@ﬂ sOlutidrHaRd Ba&k &x@akrd vdth DCM;

e bR o B Ay B oy PR G (8RB A R o
cyclohgxanefeihyl pastaf 9 f foceihd aeelpte $04% and gﬁomg “r%@p of the title

omp@huﬂlal@@aw)mowwhmdl ent from cycl ohexane/ et hyl
MS ( EJ dpprto et hyl acetate 100% and affording 70 ny
-ds)

NMR ipprrﬁﬁi}_@? %p&ﬁ% ﬂwgégﬁ‘/e QNP U89 63 {0 ony; 7.37-
7.21 mmp@@o@ 0 684H1), GR-4-BAVED- td)y 4.38-4- pH (. H)3-18-808 (d, 1H);
3.78-8%7 (M, hi)-l) 08686 (B, 2013, 2.89-B)54 (V.16 7 582.4259d 2 iH); 2.42-2.33 (m,

3H): %3%625 F& %zjr(é% T‘?@?—% @7571 %ﬁ‘ﬁzm) 1657574% 895{‘1.42-1.32

(m, 3b).g7" ( m2H) 288284(s 3H) ; 262250(m 1 H;
2.26-2.06 (m 2H); 2.17-2.10 (s, 3H); 2.06-1.94 (s, 1
mble6l, 90-1. 61 (m 3H); 1.46-1.10 (m 6H) 5 Exanple 9

2 [3 %Euﬁtrﬁlt% e?‘lf )&;gx%g)ﬂ}ﬁ'g&'i’é’ [, PSR b rdkanak S5 H. 4870102, 3-

a]pyr@;@h Q B“%‘]Vl) Q—_pg]'lﬂwyé]zNﬁ cﬂ@thylpropanamlde (E6)
H) -yl]-3-pyridinyl }s t hyl cycl oPropanecar boxam de
(E9) HF ON1FN§: NN-~A :"™kgF Y F 10 The
title conpound was pr stoar gfrom50rrg (0.094
mol es) of 1-[3, 5- F
bi s(trifluoronethyl)phenyl RI— - cllFor 0-4- (4-f 1 uor o- 2-

nmet hyl phenyl ) - 3- pyri di ny ycl opr opanecar boxam de

(D2), 39 ng (0.278nmmol ) of (8aS)-
The thiexcampduog ywas pregated staftingrfean A0G (RHP-161enges) of 2-[3,5-
bis(trA06RN AR DRLnYIRA-[E-cAbrd-4-( Pbher@h)-3LSyrideiyasepum
dime %:Hé%%ﬁ'ﬂde Qﬁo%ﬁ@%ﬁm‘f £m 654%[3\5%1&) i Qex%dr%bH-
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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was heated at 150C overni ght and then added to a
saturated NH4Cl solution and back extracted with DCM
wao be7oe868e material was purified on SPE cartri BQGBEEP2006/008845
(Silica) eluting with a gradient from
cycl ohexane/ ethyl acetate 1:1, to ethyl acetate 100%
and affording 26 ng of the title conpound as pale
yell ow solid. 20 M5 §7+) 635 [ MrH + NVR ( DMSO- d6) :
6(ppn) 8.03-7.99 ( H) ; 95 (m 1 H);
7.74-7.69 (m 2H); 7.k20\1 1 H; 7.06-6.93 (m
1 H; 692683(m1|—|)' Kkm 1 H;
4.55-4.47 (d, 1 H); 4.4414.3 d,FFAL H); 3.88-3.78 (d,
1 H; 3.60-3.50 (d, 1 H) .84-2.66 (m 4H); 2.59-2.38
(m 2H); 2.32-2.18 (m 2 ; 215209(m 3H) ;
2.17-2.06 (m 1 H); 1.64- 6 ;0 1.32-1.19 25
The titicomepund was prepzpeq ﬁﬁartmgrfpom o @mgdoﬂ&(mmolﬁf) of ek Byl e
bls(trIIIOOromethyI)phenyI] -N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-

oyl @ggg@@ywm&@wmﬁo«(éaé; uor o- 2- me

octahyGroR¥srgl 6 g]@l 2’"3](?)9?%191”1%)- g(pftassmm carbonate; the
reager}s weie- dsgojveiddn Myaril-afi DAIS Gt ey teagtidropixtire masdrestsdaati 166°C
overnidgrt @hd thdnFaddel tXafsaturatedd NH Q! Bbiftior afdback dxtractbd with\O

dlCth%nglg h%%g %é cﬁ%/dﬁgl%p?m%%&% %d oF %*:élji qgﬁggﬁgut\ﬁ@gswuh a

grad'ﬂ‘téf(om FW'QJWBH%I?W JGRRIRVIT, “N@{h@' fe do %'( afferdingy 2~ g of the
titte compbyhgpae pale)yelbow polid. di nyl | cycl opr opanecar boxam de
MS (E$2):.6239 ntgp(o 278 mol ) of (8aR)-

NMRZ@@@%@ Pt b3 sa%:i’qgg'&% ml: ;Y%f@{i 60262 (s 2H); 7.06-7.01
(d, “@a@@@rﬁaﬁe mt:ﬁ@ Poddfe wH e 48k d"ﬁ)n“ 81-4nk (@5 1H); 3.10-
2.87 OEB); 2.382.8346¢ BHR2.62-250r(m, 1WRR.26262106makH)30(7-2.10 (s, 3H);
2.06- @%&f(é"ﬂ#)t 1904 é’ﬂ{?ﬂ :ﬁ%d@deho@(rﬁaé%f ated NHACI sol ution
and back’ ‘extracted the ‘crude material was
purified on SPE cartr| dge (Sl lica) eluting with a
Exampledi ent from cycl ohexane/ ethyl acetate 1:1, to ethyl
1-[3, ABR{(\ifRICEOBRt NP heh NI A 1-Adore2-Diethylphehyl) 6e[(8aR)-

hexat g%'\ﬂﬁ éé?tll hPIVFI)Sﬁi #ynafh _( ES/ +): 635

199 1
methylcyg °P’©%a't‘?ﬁa' °’F1}md?(g§ 7.69 (m 2H) 7(r2n0 7H)10 (m

1 H,; 7.06-6.93 (m (1 ;692683(m1H)
6.81-6.74 (m 1 H); 4 -447(,F1H) 4.44-4.37 (d,
1 H,; 3.88-3.78 (d, 1 . @0 0 (d, 1 H;
2.84-2.66 (m 4H); 2.59- ; 2.32-2.18 (m
2H); 2.15-2.09 (m 3H); "06 FfFM 1 H); 1.64-1.53
(m 1 H; 1.32-1.19 15 2H); 1.15-1.02 (m 1H);
0.96-0.78 (1, H). F
The title compound was prepared starting from 100 mg (0.188 mmoles) of 1-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyljcyclopropanecarboxamide (D2), 70 mg (0.554mmol) of (8aR)-
octahydropyrrolo[1,2-a]pyrazine, 52.2 mg (0.377 mmol) of potassium carbonate; the
reagents were dissolved in 0.8 ml of DMSO. The reaction mixture was heated at 150°C
overnight and then added to a saturated NH,ClI solution and back extracted with DCM; the
crude material 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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Exanpl e 11
2-[13,5-Bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne
W bopl7potsssy | ) - 6- [ (8aS) - 3- PCT/EP2006/008845
oxohexahydr opyrrol o[ 1, 2-a] pyrazi n-2(1
H) -yl ]-3-pyridinyl}-N, 2-di net hyl propanam de 20 (El 1)
H NFAF ~-NNOOI F NI FY F Thetitle
NMR¢BMSS:de): deeprm BRJTARY (st Hil); 7i8H-T.82 (8, 160; HG7-(B21872H); 7.06-7.01
(d, 1I-'I‘)FTB|8©56713 m22I-H)36557652 (m, 1H) 4.38-4.34 (d, 1H); 4.21-4.17 (d, 1H); 3.10-

2.87 [ 5 BBDELR ) @hsnyl e Hieb 62%‘5% o ai;]yri? O (& 3H);
206%@?@8@1 @é@i?ﬁr }/( %)? %]]TNEI R ) ﬁ?w?sgé) 25&

hexahydropyrrol o[l 2 a] pyra2| n- 3(4H)-one (D12), 72ny
niile @Opper i odi de (O 378mm1l), 40pl (0.375 nmol) of

112,
+15 A5 SeERARRAUN P e ot Gaidinyprahyy Bteds -
oxohsxawqa's?amomml’rﬂav@a-ra?ﬁsgallr%pmﬂmamd*l then at 120 C
methgleytlipgbpaneldaeboxarieden(@&9kri al was purified on SPE
cartridge (Silica) epstHng with a gradient from
cycl ohexane/ et hyl gptﬁg;ae 9:1, tr ethyl acetate 100%
and affording 54 30 ng_a@f ptheotit conmpound as pal e
yell ow solid. M5 (ES/+):| +NVR (DMSO-d6): 6
(ppm 8.39-8.23 (br. s, 1 £L.97 (s, 1H),
7.87-7.64 (m 3H), 7.21 , (.17-7.06 (m 2H),
462415(m 2H), 4.09-3C (m 2H), 3.19-3.00 (m 1
, 2.87- 2.53 (m 2H), 2.42-2.24 (m 1 H), 2.20-2.04
The ti&lmcoﬁidbun&wa@pilep%&d Startihghom 50 &9g(b 094 rambled) b 1-[3,85

bls(tn 1 Flle hr--- r 6123(m

hexamydyd)mr@iqﬂ 2= e&p;{r@ﬂa—l@ﬁi’m‘)-one (WO 2003/066635) 26 2 mg (0 189mmo|) of
potas@?&ﬁh%ﬁbﬂﬂé{’(ﬁé‘ ré)eplslwereadisionaaiin 0203 of DMSO . The reaction mixture
as fidaiad dt- 3R AR, b BB By L RERPADATALE, odfifefartd doc
extragpg wath Nt e ryds materahwes pyified onaFP R %)e (§jlica) eluting with a
gradient[f@®nbeyclohexane/ethyl acetate 1:1, to ethyl acetate 100% and affording 26 mg of

the tithd &{rﬁ;ﬁdlfn'd%rﬂ@%]bbwmsnw ]- N- [ 6- chl oro- 4- (4-f1 uoro- 2-

ms EEH e8I - 3-pyridinyl]-

NMR (DMSO-ds): & (ppm) 8.03-7.99 (m, 1H); 7.99-7.95 (m, 1H); 7.74-7.69 (m, 2H); 7.20-
7.10 (m, 1H); 7.06-6.93 (m, 1H); 6.92-6.83 (m, 1H); 6.81-6.74 (m, 1H); 4.55-4.47 (d, 1H);
4.44-4.37 (d, 1H); 3.88-3.78 (d, 1H); 3.60-3.50 (d, 1H); 2.84-2.66 (m, 4H); 2.59-2.38 (m,
2H); 2.32-2.18 (m, 2H); 2.15-2.09 (m, 3H); 2.17-2.06 (m, 1H); 1.64-1.53 (m, 1H); 1.32-1.19
(m, 2H); 1.15-1.02 (m, 1H); 0.96-0.78 (1, H).

Example 10
1-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-6-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N-

methylcyclopropanecarboxamide (E10)
H

\,NN
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di met hyl pr opanam de (WD 2005/ 002577), 79nmg (0.563
mol ) of (8aR)
wheooakssssopyrrol of 1, 2- a] pyrazi n- 3(4H) - one ( D14RCT/ER200€/008845
of copper iodide (0.378mmp1l), 40pl (0.375mmwl) of
N, N- di et hyl met hanedi am ne, 112.4 ng (0. 375mvl) of
cesi um carbonate; 10 the reagents were dissolved in 4
The titie compdiund wae peepdrétfiomdbOang §0094 omales)afid-[8/5en at 120

b.s(trﬁueeéﬁ{em@%en T0R-[6-CHBR-IRE ALbRL2-WRthyHehf-8d on SPE

pv"d'eﬁiﬁvshg&gﬁé?afhw?"ﬁ%k‘%@e%"P 8, %Béﬁ@zr o0 oL ar o™ 0006
hexalayioryriol HRrajpysasig-662H)-enee(W P12083/96 né-d NG 89 mmol) of
potasyeini cavbsmdte tthe kaden were dissoivelttidD 4ndl of BMS( DVEEredt}ion mixture

é 5? ?%vgm t QP& the?t adielNo a8allPatéd WA, CPsoldtiddand back
extragfte gwt Dl%IVI Qﬁe € mgfe@ugl \gé%gur]fhe]d ogéPl%ga%gP% (% ﬁel fing with a
gradigqt from gy,clofgaxg@e/etlnyl aqgfate 4: 4 2o gthyuaqe;tﬁte 108f6 arg @‘@r@ngAZ mg of
the m(dra:orﬁ;wund%s%lelya@m(mndl H, 1.88-1.76 (m 1 H),

MS ( 7§ qg_%v 1.59-1.47 (m 1 H), 1.46-1.23 (m
NMR 30}is e S (RN 057 e oh 897195, (0 (I AT 5 @1 27 20-
7.10 (my1HHh 80616, 9B, (‘8:1;)R§92-6 83 (m, 1H); 6.81-6.74 (m, 1H); 4.55-4.47 (d, 1H);
4.44-9x9hexany dse/ s @, aH), Le@Bmor@zi1H) 23412 66 (m 4H); 2.59- %: 38 (m,

. A a
2y R i B 4% £ 4 Z9 P RPERERS o A 3o 1
(m, 264! b‘?éﬁar(@d%'wr?ﬁ Ad8 (i d- 250 ng (0. 47 mol e) of

2-13,5-
ExantBIt[§(1t1” f 1 uoronet hyl) phenyl ] - N-[ 6-chl oro-4-(4-fl uoro- 2-
2-[3, %Q%B%?”W VA4 44-Rubro-2 & h i hRh IR 38 SS-

oxohggatrydrapyealadt SralPYiEEHT- A10¥prpysdinyieN.2gfimeHeyIpropapamide
(E11)164.4 ng (1.17 nmol ), 130ng of potassi um carbonat e
(0.94 mmol ); the re rﬁs were dissolved in 1.5 m of

DMSO. The reaction m ure was ted at 150C
overni ght 30 and the aﬂded to §aturated NH4Cl

sol ution and back ex AC e t he crude

mat eri al was purlfled on tm ge (Silica)
eluting with a gradi ent Iohexane/ethyl - 121 WO
2007/ 028654 PCT/ EP2006/ 0 acetate 9:1, to ethyl

acetate 100% and af f or di nf 115 ng of the title
The tmer&bmpadn@s@@@k@arewétbﬂmsmm 000 Mg (0 ESfimmolésyof[Mskﬂ +

bis(tri - -[ -948- Ip1'\ )— - |nyI
dimeﬁ;{f@am inige}(VQ 40 an@swé %ig <£§?§«m§% g? 5%

hexalfydiropyrigjol1,2-a@yrazia-3(4H)-one (B12), Hn@of:;:osger(lmildg (G4p78mmol), 40ul
(0.378 mirdolPof, N-ithetilyImitthaded9mihe3 112 1mgl(0:875 RAndB-of césufnt
carbo]\a@ thezregger‘?ts %ré dissolved in 4 mi of dioxane and heated at 80°C for 4h and
then at 120 °C overnight. 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 54
mg of the title compound as pale yellow solid.

MS (ES/+): 637 [M+H]"

NMR (DMSO-dg): & (ppm) 8.39-8.23 (br. s, 1H), 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), 3.18-3.00 (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
-120 -
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1 H,; 2.31-2.17 (s, 3H); 2.21-2.15 (m 1 H); 2.15-2.05
(s, 3H; 1.97-1.88 (m 1 H); 1.82-1.71 (m 1H);
wa2001028658 (m 1H); 1.55-1.42 (s, 3H); 1.41-1.PCGI/EB2006/008845
3H). 10 Exanple 14
2-[3,5-Bis(trifluoronethyl)phenyl]-N-{4-(4-fluoro-2-ne
t hyl phenyl ) -6-[ (8aR) - 4-
2-[3, BBud{trifalordmetiyyl)phienyl]; M-{‘h-]@ﬂuam-ﬁ-lﬂe(thylphenyl)-G [(8aR)-3-

o;ozh@(aW’:c]rbﬁyﬂmd[qil\ilz%b%ra% nszl I-’Il?]hy b?_l““ ﬁg&?ﬁmegﬁﬁaoddnamlde
( )orrpound was prepared starting from 135 ng (0. 253

nmol es) of 2-[3, 5-

bi s(trifluoronethyl) yI]-N—['(:S | oro-4-(4-fluoro-2-

met hyl phenyl ) - 3- pyri di NN, c2- @ met hyl pr opanani de

(WD 2005/ 002577), 70 My . (8as) -

hexahydr opyrrol o[ 1, 2-a] Zi n-4(FrH) -one (EP 300189),

70 ng (0.5 mmol ) of pota um carbonate; the reagents

were dissolved in 0.8 m of DMSO. The reaction m xture

was 20 heated at 150C qver.,n and_t hen added t.o
The W3 eampodad ks e crabea, siPaiodinT BOR B @Qgﬁme'&swﬁ%m&m
bis(triflneroovethid)phemydl N-d6-che-pd-fitdrock-metrsipheow)-Bravadayll-N,2-
dimeth$iptdpaAhmfleliV O 006/002877)97 Sl ENE6T ireAdI s 8arR)-€t hy|
hexalfyefidfoiq ?1 %laéﬁ)g%ﬁ% o'%\/uin d)a&?e‘ @1%&%%@%?90 efr d@’q%%s%rﬁ%n 40yl
(0. 37{)@5701.))& I\{;lg-;d rpmpy"'qe (0 7?%)@%gmm epgbonate;
the reagents wére dissblved Jr84)n(|9f dmsz)q ard mté’d 8198Q°Brfos4h akf) then at 120
°C oerr?é‘ht Thdbrudmaterial walk: pu? fidPord SPE cfa‘i'tnd |I|c efting v a
gradlé%.;@né’_%c’éor%xzzi/é F'ac%%oiﬁ ﬁiﬂ %agagceiat %?%Tn? 60mg of
the title %mp%ir@@smai%y? wsplify - 2 60-2.50 (m 1 H) ;
MS (BSBL-637IMm+(8’, 3H); 2 21 2.15 (m 1 H); 2.15-2.05 (s,
NMR%UMsd-dg pﬁﬁ)é sl1ﬁ§ 8log't.97(5) 1+, ¥B7-7.64 m. 3H), 7.21
(d, 1 ]17% ) 4%445% 65°’Fr'?1 2ry 440568 (hS1Hy, 2.87-

2.53 (m, [234)52 5252(2 nﬁ | Uy 328t rpHEhy ROON-§&(np41H) §88ol- 26 (ra. 1H),
1.75- I5gl(pheRy,|1).58B4 47 ImS) Hp.ctt.48vy D3dm, 6H).

3Hpyrrol o[ 1, 2-d] [ 1, 4] di azepi

n- 3_¥3| ]-3-pyridinyl}-N, 2-di met hyl propanam de (E15) -
Example 13\\p 2007/ 028654 PCT/ EP2006/ 008845 H ~-~ F F~N 1
2-[3,5-Bis(triflagomethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-4-

oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

(E13)
H
(X Pk
OJ\,N IN\ %ﬁ(
E/ixN F
| FF

The title compound was prepared starting from 250 mg (0.47 mmole) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577), (8aR)-hexahydropyrrolo[1,2-a]pyrazin-4(1H)-one
(D4), 164.4 mg (1.17 mmol), 130mg of potassium 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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I FF F A8 m sealed vial was charged with 60 ng
(0.112mmol es) of 2-[3, 5-
whe@ineses4 uor onet hyl ) phenyl ] - N-[ 6- chl or o- 4- ( 4- PCTIBPIHORO08845
met hyl phenyl ) - 3-pyri di nyl ] -N, 2- di net hyl propanam de
(WO 2005/ 002577), 47 nmg (0.335mml ) of
(9aS) -octahydro-1 H 5 pyrrolo[1,2-d][1, 4] di azepi ne
acetatdo8)1, to3dthyltpcefate 606 sind naftaading r1ab end o, the ditlenarnpourtdnas pale
yelow €8@eNts were dissolved in 0.5 nl of DMBO. The
t ure was heated at 150C overnight and
MS (éﬁaﬁ éé’ggm a saturated NHA4CI sol ution and back
NMR¢RMSE-0640 (R SRRA7-98HE. HrlidS-Ha? &3.i141): 1BS-7 AR (of peth): 7.74-
7.64 (. sSﬂFt) Garo-7.ndge, 1HD 6.7¢8)65(sut H)&. T¥-4 64 §d grH)d4 46t4.32 @n1H);
3.72- §>5 (th% ;féf&mi' (d@CFH)2 %933 3 chou tbxsb zﬁlﬁf tahff’) é%‘M 50 (m,

;% 120% EEEEUR ?@34# g 2R R Foz17

(m, 18)0127‘(§581(m—|)1H)71 551724 r(ruw&m 11 Hs 3171)79 7.70 (br.s,
H)773764(brs 1H, 7.15 (t, 1 H), 7.13-7.03
Exanjplp 145 6.66-6.52(br. s, 1H), 428398(br s,

v, 4H, 3.51-
2-[3,5Bi frﬁ'ttysomfhvj')sohg vuo'%.(%'ﬁuar%g %PV'Pg "x') IT(B%'?)E%
oxohesah)&iﬂppyn‘ﬂcm 22a]pyrazii-(1 fﬂ-_yu?s-myrldln@l}rN Zsim@t-l)ylpr_‘pmamide
(E14f s, 3H), 1.55-1.24 (m 2H) 1.33 (s, 3H), 1.26-1.14
m 1 H). Exanple 16

2-[3,5-Bis(trifluor hyl)phenyl]p N-[4-(4-fluoro-2-nme

t hyl phenyl )-6-(9- 20

oxohexahydr opyr azi n8)§’1 c)[ 1} 4 az'; n-8(1

H)-yl)-3-pyridinyl]- N 2- |rqdet Ry popanam de (E16) Col

NOAFLNM NONFFF n1$eaﬁedV|aI was

charged with 150 ng (0.2 rmol) of 2-[3,5-

bi s(trifluoronethyl)phenyF]-N[6-chloro-4-(4-fl uoro-2-

The tWEtcBMJSBSﬁ% 2% ?e;}éYéd %Hl’lhlg]frowx 135 A (dlzls@trﬁmbuegp&@m de
ois(iGPRT § i E%'?mc ;4 82T @@py') SRy N30
dlmetgbulp(qpaseml S/QORIS )l hEeHQ 15emmp) Oh &ASIT ne, 110
hexati@irdgyrioic}1 mﬁ}ﬂ))braﬂﬁ-%ﬁﬁ)p@fe (Esdi3de189) 880 mg (05. romidl) mifpbiassium
carbdﬁfat %Er’e?ﬂéﬁ@%?@@fé? |vém d. 8?\%%%@1%%5&%%% rélwas

et A v OhE PSR tb Syt Nl back
extracthd wtth@V'aﬁbhy:rl(dﬁ matesal \8as @tyrdied ipex&itie catr@ae (Sdicapeluting with a

gradiéit/cyBphéidnerdihyacétate % n/ t tlo_eet%v ﬁb%utwb cmg/osa?u\Ela'nga;r@oQ4'lg% of the
oyl eld. . 0. t OAc) -
t't'e Cé%p%%dﬁggé‘éé@‘ Eg@%? I‘:’ézooal 008845 MS (ES/ +): 653

MS (B3 RN DVBO- d6): b (ppm) 8.34-8.26 (s, 1 H):
NMR&DM@OFnga (Ppm)18.6§-7.98. (8.11H), 8RS HBY ¢, 184H)7.80- 7768 (birs 68H); 7.74-
7.64 (bRK; 15H) ¥ 17 17 (& UH5; 4.9146565 &, th); 47771b64 (B1H)S4.45-482 (d, 1H),;
37245834107 48513 43 &, 11 9303 386 (); 583273 (t, 1H); 2.60-2.50 (m,
1H); 2.31-2.17 (s, 3H); 2.21-2.15 (m, 1H); 2.15-2.05 (s, 3H); 1.97-1.88 (m, 1H); 1.82-1.71
(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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2H); 3.80-3.72 (dd, 1 H); 3.54-3.46 (dd, 1 H);
3.40-3.31 (m 1 H); 3.14-3.06 (dd, 1 H); 3.02 5 2.95

W@ cab7/02865) ; 2.86-2.80 (dd, 1 H); 2.72-2.61 (mPQHEP2006/008845
2.36-2.28 (t, 1 ; 2.39-2.22 (br.s, 3H); 2.19-2.04
(br.s, 3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s, 3H).

Exanpl e 17

2-[3,5-Bis(trifluor yI)phenyI] N-[4(4f|uor02rre
t hyl phenyl )-6-(9- 1

oxohexahydropyrazmo[ 04] 2|n 8(1

H) -yl)-3-pyridinyl]- N2d am de (E17)
ENANTI OVER 1 of E16 CO VNNNOF FF

F ENANTI OVER 1
2-[3,5-Bis(trifluoronethylYphenyl]-N-[4-(4-fluoro-2-ne
t hyl phenyl ) - 6- (9-
A 8 mjsehled afa) was pya@zri wath801mg XQ.11 2nowetes) At Z{3L5-
bis(triffuotdmetiy Pyiend- Ny 6 chidre24 di-Aabray2-pretynenl ke - phoid k-7, 2-

dime ?Ig@an\gﬁﬁ’de n@%‘io@ﬁ%o&?ﬁﬁ% f@' (038R & (da%T) oé@?ﬁér% 1H-
pymolglt. 2 ARG PTRBCHTEG PRPGIE TS sﬁ@paatedé@.% gD the reagents
were fdsisbived rrgO 5quird DMSD sTH2@antipn mbdWre was)heltestatr1&0f & evernight

and thENFddd L0 saAFREY NALIEBIutiSH BRE back StacRld Vi DOW; the crude

mate&#&%&*@éeggh /S(F;é ?_%ﬁ'tr%)ge ??Ilc%{bgéfn‘l ﬁ\ﬂ{ﬁaﬁra'aletﬁ?ﬁgge/ 2-ro
cyclobexangfathykgretatert 11tp ety agetalas! QUEspny affgrsing 3drmg of tmﬁﬂe
comploDMB@s pa)e: yellowspliy. 8. 34-8.26 (s, 1 H); 8.06- 7 99 (s, 1
MS (EB otk go (br.s, 2H): 7 720 7.65 (br s,

e ) 1718 3 045 b 03 £ s
1H), 8154t 3HAG - 1344, 031(an)s, 1H), B gg(b(rp, 1[[|)|-£b2 -3.984bn sp#HO, 380 351
(br. s( 4id), 31515.39 30108, A9), 3.2858. ogcbr 4, 1H); 2.80-2642(b8Gs, (18], 2.22 (s, 3H),
2.12 ,?ﬂz,:ﬂ%?l:&.;ﬁ](sﬁ ) 3|3)L')1 482(b §H)’21%% {éﬁ(réltﬁi) 22333%;%;)’2,3.26-1.14
(m 18y . 1.45-1. 30 (br s, 3H). Exanpl e 18 - 124 WD

2007/ 028654 PCT/ EP2006/ 008845
Exa,ﬁp|[;3,65 Bi s(trifluoronethyl)phenyl]-N[4-(4-fluoro-2-ne

2-[3,5-BY Pne‘?ﬁ %heng . -4-&-;& 2meth%|p henyl)-6-(9-
0 O e a
oxohggabydopYis ozaZ'a;? @ﬁ%rwm W2 E18)
dlmeEWﬁp(avERuQe (ﬁ1ﬁ¥16

k/NN

g

A 8 ml sealed vial was charged with 150 mg (0.281 mmol) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 120 mg (0.768 mmol) of
hexahydropyrazino[2,1-c][1,4]oxazin-9(6H)-one (D7), 60 uL (0.563 mmol) of N,N’-
dimethylethylenediamine, 110 mg (0.578 mmol) of copper iodide, 183 mg (0.562 mmol) of
cesium carbonate; the reagents were dissolved in 4.5 ml of dioxane. The reaction 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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Col NOFFF ~-NNNOF FF Y F ENANTIOVER 2 5 The
title conpound was isolated using the sanme conditions
W@ g00EL65Hbt ai ning 17 ng, 100% e.e. MS (ES/ +) PCHBB2006/008845
[ MFH + NVR (DMSO-d6): 6 (ppm 8.34-8.26 (s, 1 H);
8.06-7.99 (s, 1 H; 7.81-7.69 (br.s, 2H); 7.72- 10
7.65 (br.s, 1 H; 7.21-7.15 (d, 1 H); 7.15-7.08 (s, 1
MS (HI—$/+)£ﬁ5BIiM4rHD‘5 (dd, 1 H); 4.03-3..82 (br.s, 2H);

NMRIDRIEGd gﬁﬁn) &.3408. 263(sDH B 845-1. dd s é;u-bw 887460 Br.812H); 7.72-

7.65 éﬁ‘%ﬁi O21 éé@ ﬂif) 939 2882@ f‘ 34.85dd, 312—62 5 "3‘) 82 (br.s,
2H); 3.80p3. 7%("99 H); 3:64- 3,6 4dd, 3H); 3. 49 31@ o, O‘A‘I) $143.063dg, 1H); 3.02-
2.95 (Hd6 1H),.2485-2150. (sd BH) 2.72- 24(51 (0 3D1)( A6, m 1&)528932@2 @r.s, 3H):

2.19- é?msgbrs 3H); 1.61-1.44 (br.s, 3H); 1.45-1. 3O(br33H)
5-'Bi s(trifluoromethyl)phenyl]-N[4-(4-fluoro-2-me

t hyI henyl ) - 6-
Exa"(FHeﬂghydr opyrazino[2,1-c][1, 4] oxazin-8(1
2-[3, 5‘-|B1Mtr]flt&beeitWI)@He}lyl]!-ﬂ-{d-'(mtlbi)d -Phigthyiphiedpl)-6¢(819) Co

oxohExghyF%ro Jg%[b“o ‘N4]0Na |n -a%ﬁ cyhﬁlf’?ﬁied vi al
d'memaé?rt"rpiaf‘ UB?%F#E{]’I%#X hl or o- 4- (4-f | uor o- 2-
met hyl phenyl ) - 3- pyri d| yI ] N 2 l:@h met hyl pr opanam de
(WD 2005/ 002577) ; 83N 51 ) of
oct ahydr opyrazi no[ 2, 1 ‘ ine (EP 472826), 90
nmg (0.701 mol) of potas' 'te the reagents
wer e dissolved in 0.5m ~of . The" crude product was
raphy 25 (silica,

purified by flash chromat
cycl ohexane/ Et OAc 90/ 10 - 30/EZAQ)|0@H ordi ng the ti tle

nd as.. a : 0.4
213 5 BEltCraRs iy ?;vﬁ-é%?- (2 R PR R 6 ( ppy
oxoh%ad)sdrppy@zmp T-clifj. 4loxagn-8f ylt 3-pynidipyl}-N2- cr'gle?hmomﬁamlde
(E16;2492 mgywaSsubrhifted &8 chival. ﬁpai‘atlbbl to iBolb& its drZantidmets. Ahe enantiomer
|abele7d 135 (n r@ov‘rbf)utsslr']glé"%ter&cﬁém@tr@%a{ssisoléteb‘)usm@ tR1chowthg
condi lohs (]20 a, 1A009%e e.)
Preparative conditions:

Amount 42 mg

supplied

Chiral Column CHIRALCEL OD, (25 x 2) cm
Mobile phase n-Hexane/2-propanol 94/6 % viv
Flow rate 18 ml/min

Detection UV at 225 nm

Run Time 17 min

MS (ES/+): 653 [M+H]"

NMR (DMSO-ds): & (ppm) 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); 7.21-7.15 (d, 1H); 7.15-7.08 (s, 1H); 4.13-4.05 (dd, 1H); 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, 1H); 3.02-
2.95 (dd, 1H); 2.86-2.80 (dd, 1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H);
2.19-2.04 (br.s, 3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H) .

Example 18

- 124 -



10

15

20

25

30

4.03 (d, 1 H; 3.78-3.68 (t, 2H); 3.56-3.48 (t, 1 H);
3.18-3.09 (t, 1 H); 2.92-2.80 (t, 1 H; 2.82 - 125 WO
WQ@eO7MEE8654 PCT/ EP2006/ 008845 2.74 (d, 1 H);PCT/EP2006/008845
2.70-2. 62 (d, 1 H; 2.44-2.34 (t, 1 H: 2.21-2.15 (s,
3H); 2.28-2.06 (m 3H); 2.14-2.07 (s, 3H); 1.55-1.41

(s, 3H; 1. 40 1.28 (s, 3H). Exanple 20 5
2-[3,2Bjs{trfhisire(methyl) pheny HeV--(4-fluery2-mathyiphedyl) 6(8r o- 2- ne
oxohkR¥h I8 Bwa)zirﬁs[z 1-c][1 4]oxazm-8(1H)-yI)-3 pyrldlnyl]-N 2-

d|me§_3y(??/r|o)p\6 ﬁ{%«f@ @ByéRé yI p?logganam de (E20)

ENANTI OVER 1 of E19 1.0, MOHJ Co 6F F F
NoNI FFF 10F I(]VER ampl e 19 (15 ng)
was submitted for chi |§ pas at#on to isolate its

enantioners. The enanti N F1, of unknown but

singl e stereochem stry ilsdl\at edr Gisi ng t he

followi ng conditions (5 97.2%.e.) 15 Preparative

condi ti ons: Armunt 15 mg [suppli&ds £hiral Col um

CH RALCEL OD, (2 2) cm Mobi | e phase n-Hexanel o
The tiflgompergd %%/‘%P'at?‘ﬂ sRinp dhesarge ﬁP?‘Hﬁp japsast bt |°8F?'QN9 ?J mg 100%

ee 225 nm Run Tinme 17 mn M5 (ES/+): 639 [ MFH + NWR
(DVBO-d6): b (ppn) 8.05-7.98 (s, 1 H); 7.91-7.85 (s, 1
7 m 2 7.73-7.65 20 brsl
Ms(gg’?se?gi ( H)'H) 13-7.06 (br ( H)
NMR (BMSD-): 8 ngm31@ 260(s. HHEP: 0647 Qg(s 4|-@37 @&76?(955 2H) 7.72-
7.65 (Br&8113); BR1(T.15 24)1H)37.36-7088, (H); 41134; 053dd,848; 903{3t.82 {br.s,
2H); §Bo-327 P 21ﬁP3 44-3, 16 d 121)9{240% 3714( dH 13 "rl),qso%(?jg PHP2.02-

2.95 37 @%L v éﬁ houi2pp422 (s,
2.19-2¢:(brs, @@1),11 681 (b8PI)3H)25 A5x b (ks

2- [3 5- Bls(trlfluoromethyl)phenyl] N-[4-(4-fl uoro-2-ne
qghenyl ) - 6-

B m@iymmsw idiihhono e c.,

(hexz&mdmmﬂao@ ) oxa2in8(tH)iyIpB-pyridieyl]-N,2-dimethylpropanamide

% -

A 8 ml sealed vial was charged with 124 mg (0.233 mmol) of 2-[3,5-
bis(trifluoromethyl)phenyl}-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577); 83 mg (0.584 mmol) of octahydropyrazino[2,1-
c][1,4]oxazine (EP 472826), 90 mg (0.701 mmol) of potassium carbonate; the reagents
were dissolved in 0.5ml of DMSO. The crude product was purified by flash chromatography
(silica, cyclohexane/EtOAc 90/10 — 30/70) affording the title compound as a white solid 85
mg (0.133 mmol).

Rf: 0.4 (EtOAc)

MS (ES/+): 639 [M+H]".

NMR (DMSO-dg): & (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H); 7.79-7.68 (m, 2H); 7.73-7.65
(br.s, 1H); 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); 2.92-2.80 (t, 1H); 2.82-
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WD 2007/ 028654 PCT/ EP2006/ 008845 Co N~ F F F 6N NO
N~1 F I FF F ENANTIOVER 2 The title conpound was
WO sol7atsssd usi ng the sane conditions as E20, obrEi/RP29g6/608845
ng, 99.8% e.e. 5 M5 (ES/+): 639 [ MtH +. NMR
(DMSO-d6): 6 (ppnm) 8.05-7.98 (s, 1 H); 7.91-7.85 (s, 1
H; 7.79-7.68 (m 2H); 7.73-7.65 (br.s, 1 H);
2.74 {4, 18);2.1®2(62,(d 11HY) 2.43-2.34 {t, OiB); 1. 315($-|)3H)62 28-20066¢n, 3H);
2.14- é.%)?é&, 3‘1*)6) 1@,521944 sl%H d14d-1'2'}3(s434)3 4.03 (d, 1 H;
3.7 8 ( HS 8 (t, 1 H; 3.18-3.09 (t, 1
H) ; 292280(t 1H); 2.82 2.74 (d, 1 H; 2.70-2.62
Example 20 H): 2.44-2.34 (t, 1 H; 2.21-2.15 (s, 3H);
2-[3, 2BiktrflUtromethydjdheni/()-N- [4L(l4-ﬂu6r?> 2-metBylphety)pB-1. 41 (s,

(hexg)r H ﬁgl 2$ C(];Lg gkrrgezt' i) pheny ;%?ld nyI] N2-dma?tg¥llpa%%aenamlde

(E20 zol of 2 3- a] pyrazi

[[a]oF1.8- %DOMQQH}I uor o- 2- net hyl phenyl ) -3-pyridinyl]-N, 2-d
I met hyl propanam de 15 (E22) ENANTIOMER 1 of El H OS
IXFF ONNNO~ F FF F Preparative conditions:
Amount supplied 37 Chiral Colg CHI RALPAK AD- H,
(25 x 2) cm Mobile age n-Hexanef Et hanol + 0.1 %
i sopropyl am ne 25/75 te 15 mM/mn
Detection UV at 225 nm <4 mg ; purity of
enantionmer 1 resulted t 1100 % B (ES/ +): 673
[ MPFH + NMR (DVBO-d6): 6 m 8.01 (s, 1 H,; 7.78 (s,
1 H,; 7.65 (s, 2H); 7.08-6.85 (m 3H); 6.53 (s, 1 H);
4.81-4.53 (m 1 H); 4.35-4. @QN{IgyeERY H); 3.53-3.50 (m

Exandpld N 9 (5 @) wag Bubiiitted & chirdl deparation to isolate its enantiomers. The

enantiomer labeled 1, of unknown but single stereochemistry was isolated using the
following conditions (5 mg, 97.2%e.e.)

Preparative conditions:

Amount 15 mg

supplied

Chiral Column CHIRALCEL OD, (25 x 2) cm
Mobile phase n-Hexane/2-propanol 94/6 % viv
Flow rate 18 mi/min

Detection UV at 225 nm

Run Time 17 min

MS (ES/+): 639 [M+H]*

NMR (DMSO-ds): 8 (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H); 7.79-7.68 (m, 2H); 7.73-7.65
(br.s, 1H); 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); 2.92-2.80 (t, 1H); 2.82-
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, 3H); 1.55-1.41 (s, 3H); 1.40-1.28 (s, 3H).

Example 21
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) ENANTIOMER 2 of E19
[[a]p =-1.0]
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25 3.09 (m 1 H; 2.96 (t, 1 H; 2.83 (t, 1 H);
2.70-1.98 (m 1 OH); 1.79-1.47 (m 3H); 1.46-1.33 (s,
wW@k)o7/0286327 WO 2007/ 028654 PCT/ EP2006/ 008845 PEKEPPDE008845

23

2-[3,5-Bis(trifluoronethyl)phenyl]-N[6-(1, 1-di oxi dohe

xahydr o- 5Hi sot hi azol of 2, 3-

a] pyrazin-5-yl)-4-(4-fluoro-2-methyl phenyl)-3-pyridiny

[']1-N, 2-di net hyl proKf d 5 (E23) ENANTI OVER 2 of El

H OSNFF O~ N FELY F Preparative

condi tions: Chiral I\,CI—II RALK AD-H, (25 x 2) cm

Mobi | e phase n- Hexane Et a ol § % sopropyl am ne

25/ 75 % v/iv Flowrate 1 Kn Fect| on W at 225

nm 10 Isolated: 6 ng ;p y of enaftioner 2 was 98. 8%

by W WM (ES/+): 673 | + NVR (DVBO d6) : 6(ppnj

8.01 (s, 1 H,; 7.78 (s, 1rHeuanioi&rAs, 2H); 7.08-6.
The tﬁl’%co%%ng g:%%és_ogaﬁgg%fﬁ?; ’tt1e4§38n%e ?%@tl@@ﬁ%ﬂ oEtal_rlffr?g 8 ang 99.8%
ee 3.16- 3.09 (m 1 H); 2.96 (t, 1 H; 2.83 (t,
MS (2S/#Q-6Bogmi+E)). 1 OH); 1.79-1.47 (m 3H); 1.46- 1 33 (s,
NMR B MB0-dq) B AP 8§798(s 1H 7.91-7.8 (s1 779768 (m. 2H), 7.73-7.65
e S A W T e
113.9 ﬁ]Wt aH)n3.2843192 .l 1H)32,9¢r3.80 (ty1H); 2.82-
2.74 (3, 2HYi 27E0-DpRE oTHE)N 2R3 B2 M1); 2t21M.FF5 K5, IN)N2.281H.06 (nk;FBH);
2.14- {8?% ?39 1 FHS’,‘Q@A’&%Q& #ps charged with 80 ny

Example 22
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

\/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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bi s(trifluoromethyl)phenyl]-N[6-chloro-4-(4-fluoro-2-
nmet hyl phenyl ) - 3-pyri di nyl ] -N, 2- di net hyl propanam de
W@ YWO782854 002577), 47.4 ng (0.375mo1) of (8aSPET/EP2006/008845
oct ahydr opyrrol o[ 1, 2- a] pyrazi ne, 62.2 ng (0.450mmol )
of potassium carbonate; the 25 reagents were dissol ved
in 0.6 mM of DVMBO The reaction mxture was irradiated
in a mcrowave oven (180 C, 300W for 1 hour and then
Exanm gzgrude is purified by a Mass Directed Preparative

243 %Eﬁ(ﬁ‘*ﬁi oty PG T 0By ERS sPbothiazolof2,3
alpyragin- g db - tieere s methylphepyl)d-nysiding]l- Mg dimethyiniapanamide
(E23)BENANTIOMER bBE®: from 99% [wat er +0. 1% HCO2H] and

1% [ CH3CN +0. 1%HC02 100% [ CH3CN +0. 1% HCO2H] in

8 mn and 30"; 10095 [¥BCN +0. F % HORH for 6 min;

from 100%[CH3CN +0.0L (YNHGER 59% [vvater +0.1 %

HCO2H and 1 % [ CH3CN +0.[1 ien 30"; 99% [ wat er

+0.1 % HCO2H and 1 %5 | J:%HCOZH] for 12");

T=rt; flowrate= 40 m/m UVDetectlon :210-400 nm

M5 Detection Mde: ES (+ ES (-), Mass Range:

100-900] to afford 45ng ofFthe target conmpound as
prepg.a,lt.ee%hhﬂmn%olld RF = 0.2 (Ethyl Acetate) M5

(ES/+) 623 [ MFH + 10 NWMR (CDCI3): 6 (ppm) 8.00 (s, 1

, 60 (br. s, 2H), 7.27-7.22
Ch'rq'&Q'ur@fJ 1 CH;&BB%K@@ t*b£25 %2 IR 6.52-6.45 (s, 1
Mobild) phate63- 3. 98n(HaxaaHﬁthemoVi49 2%0igognapyldidine 2543-%2. 29

(s, 3H), 2.67yj. 86 (m 3H), 2.17-2.07 (s, 3H),
Flow; 6- %542)(25, 1%)%, i .81-1.12 (m 4H), 1.41-1.33 (s,
Detegtigrg | 5. B.s(trUMaI&ZérFéWhynphenyu N-{4- (4-fl uoro-2-nme

t hyl phenyl ) -6-[ (8aR) -

I yl']-3-pyridinyl}-

:;g.a@g@higdbg,w ﬁ?@%‘gﬁgﬁ?ﬁ%@%ﬁm %’(HG@ NFF LNNONF

(fp S/ he title conpound was repared starting
NMRHPMEC-dO: dfPRr0). 8.8 (srfbl) n??@{s AH)3. 5(82@"*) 7.08-6.85 (m, 3H); 6.53

(s, 1HD} 8.81+4.53 oy tHpai3pHg.ohenyl H); &5[363 sh{roy tHY4 3(38-3.2510n011R); 3.16-
3.09 % g%g?gf% lhy; %@3’ ftl 8“1;??&& (of P Bi“X'@fPWﬂﬂ”BﬁFMéQ 33 (s,

3H). oct ahydropyrrol o[l 2 a] pyrazi ne, 52.2 ng of potassium
carbonate (0.377 mml); the reagents were dissolved
Example@46 m of DMSO and the reaction mxture was heated
0. Im
2-[3, ?ﬁ %ﬁgﬁjorgkﬁ%%gp "#2 ?4 fﬂagg ?e‘fﬁ, enxéﬁ [é%a%/s

hexabg@;opyrr -y ]-3-pyridiny imethylpropanamide (E24)

\/NN

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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NVR (DVBO-d6): 6 (ppm) 8.00 (s, 1 H), 7.78 (s, 1 H),
7.71-7.60 (br. s, 2H), 7.27-7.22 (br. s, 1 H),

W 203088686 (br. s, 2H), 6.52-6.45 (s, 1 H), 4.BGHBPDB6/008845
(m 2H), 3.74-2.94 (m 4H), 2.42- 2.29 (s, 3H),
2.67-1.86 (m 3H), 2.17-2.07 (s, 3H), 1.56-1.48 (s,

3H, 1.81-1.12 (m 4H), 1.41-1.33 (s, 3H). 30 Exanple
TerraX®rep MS C18 (30 x 150 mm; 10 pm) (mobile phase: from 99% [water +0.1% HCO2H]

and 85 i@H NBi+-6 (194 | H wmidw Iemityb h %\Hbérzﬂglmfd M Shd230™8 100%

[CH3¢1IQ ;i—ﬁ# |fr|9 gflgmt ﬁlﬂ;} Il|8 ﬂi\f&y%@/z '[water +0.1%
HCOfN/]cﬁngd 6N 020@9,*’/0(5%@52;0 1% HCO,H] and 1%
[CHJEI@WOEF’/X@QBMBQ&&@ ); FIT-H— ﬂibw hate= B0 mi/mihl BV DdiedtioR :210-#60 nm; MS

o Eep A E;gr et RS pren P R YR 4oTRet s B9
compoil BR AR YRIBY P

Re = f@xEylAegigied ol o[ 1, 2- a] pyrazin-2(1

MS (EBAYd23F3Mew) di nyI } N, 2- di rret hyI propanam de (E25; 39

NMRTEBD g%ﬁplp H '75%3 1 iﬂ% 7.27:7.22 (br. s,
‘ed

o LR R b D38 ¢ 200
2.29 ¢ BH), 6 THS. 86t(me 3Hé&ﬂ:ﬂ 616)7 (B 3H)uﬁé6v0a©8 &t BH), e1d8‘aﬂ 2K 4H),
1.41-48aperayure for 30 min. Then, the solvent was renoved

and, the solid obtained was triturated with pentane.

htained 41 ng of the desired conpound as pale yellow
Examplei?d. M5 (ES/+): 623 [M+H + 10 NMR (DMVBO-d6): 6
2-[3,5-BiE()rifi@remetisyl) pherly|]-{OM-{loora:2#Methylphenyl-6-[(84#)-
hexaRy&bp{ridto[t [D-alpitazid-2{1H)-IR3-pYridin |}2Nh5di7néiﬁ IpFd éndraide E25

fydropgriotol (s,]%?H), W ran pyridinylyn 2 vl (E25)

24H). Exanple 27

2-13,5-Bis(trifluoronet yL,)phenyI F N-{4-(4-fl uoro-2-ne

t hyl phenyl)-6-[ (8aR)- S E

oxohexahydropyrrol o[ 1, 2-a pw 1

H) -yl ]-3-pyridinyl}-N, 23 thy p Jpanam de (E27) H

p~ NFFNF LNN-A:F | FA8 mM sealed vial was

charged with 100 ng (0. 18¥ nmol) of 2-[3, 5-
The title compound was prepared starting from 100 mg (0.187 mmole) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chioro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 70mg (0.554mmol) of (8aR)-
octahydropyrrolo[1,2-a]pyrazine, 52.2 mg of potassium carbonate (0.377 mmol); the
reagents were dissolved in 0.6 ml of DMSO and the reaction mixture was heated at 150°C
overnight. Obtained after flash chromatography 52 mg of the desired compound.
MS (ES/+): 623 [M+H]"
NMR (DMSO-dg): & (ppm) 8.00 (s, 1H), 7.78 (s, 1H), 7.71-7.60 (br. s, 2H), 7.27-7.22 (br. s,
1H), 7.05-6.85 (br. s, 2H), 6.52-6.45 (s, 1H), 4.63-3.98 (m, 2H), 3.74-2.94 (m, 4H), 2.42-
2.29 (s, 3H), 2.67-1.86 (m, 3H), 2.17-2.07 (s, 3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H),
1.41-1.33 (s, 3H).

Example 26
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methyiphenyl)-6-[(8aR)-
hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide
hydrochloride (E26)
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bi s(trifluoronethyl)phenyl]-N[6-chloro-4-(4-fluoro-2-
nmet hyl phenyl ) - 3-pyridinyl]-N, 2- 20 di net hyl propanam de
W@ W078%0854 002577), 78.6 ng (0.561 mmol ) of ( 8aS)T/EP2006/008845
hexahydr opyrrol o[ 1, 2- a] pyrazi n-6(2H) - one (WO
2003/ 066635), 52 nmg (0.374 nmol) of potassium
carbonate; the reagents vere gﬂ ssolved in 0.8nl of
DMSO. The reaction ure wds heated at 180C for
36-48hrs and then am to a safwfated NHACI sol ution

and back extracted wit ot crude material was
purified on SPE cartridg EN uting wiwth a 25
gradi ent from cycl ohexanelet! acgtate 9:1, to ethyl

acetate 100% and affordi 23 ng of the desired

conpound. MS (ES/+): 637 [[MtH + NVR (DMSO-d6): 6 (ppm

8.01 (s, 1 H; 7.78 (s, 1 H; 7.65 (s, 2H); 7.05-6.87
2-[3,%-Bis(t8H)gromethy!)ptienyl]IN-(4-(4-Auag-24methylphenyl)-64{ (8aR)-32- 4. 19
hexafty8rogyridlo[1 2-aldyrdzia @ ({M)-yifL3dyididyl L K BdiffetiyBropardmide (E25; 39
mg, (523 mﬂ%%\gazscgﬁécgoed%mcﬁ ﬁéét(e%te?%) ture2w I'oals%lh ét‘#’c

HCI (3 soIr!L ir5k9) ggpl((gqoqpvnol)lw%sl?\gly agl d aTd e(ngardg e 'reaction
mixtuiSdas WPr&DehE 2685 draRIE fERRI00E). J0S8 460 s@ixentpyas re@ioved and, the
solid 8bfathea-vRissttifuratbd Withgmtdmgl ) - phenyl [ - N-{4- (2- chl or ophen

r razin-2(1
Obta?éf& 4(? "Légﬁi% |d8§ﬁg§awcgf&§ Jngial(gé?ldlr%gagp?ﬁ% am de (E28) [/~
MS ( ~NHM OF NF O F ~ | 5To a
NMRQIMﬂO-dQ Gi(ppm) 10.63 (s, 1H), 8.02 (s, 1H), 7.96 (s, 1H), 7.81-7.65 (m, 2H), 7.17
d, 11y, F35o7.67 Ff(w,t ﬂll)f b 4oL @@t(B{i I-)I\?Oh%%yzi 66 M‘ hﬁ) A RHA %é(m(, 226k
I’or ophenyl) pyri di nyl di met hyl pr opanam
2005/002577; 0.11 nmol) in dry DMSO (1 m) S
Example 28y dr opyrrol o[ 1, 2- a] pyr azi ne, (0.22 mmol) and
2-[3, pBisitrifiusronetind)phicay (| V-2£ (4vflablo-Deamethy ipte a gl ) BB A R)6-

oxoh'é?§ﬁ@drb89 rHl&ﬂ QtﬁpV%icrﬁfﬁlﬁﬁ%fﬁbyﬁalnm}W% cﬂhe%lgﬂﬁﬁpanamide

ter coo [ oro ane was added

(E27hnd t hen |socyanate poI yyrer bound was added (2.0 10
mol ), and the resul ' m xt ure was shaken at room
t enper at ure over ni hen t he esin was filtered

and the filtrate was &rh‘
pressure. Purifications
di rected HPLC. Preparatixg
15 Columm: X Terra M5 C1
phase: A: NH4HCO3 sol. 10 pH10; B: CH3CN Gradient:
B). for 1. mn, from30% 5% (B)_in 9 mn,

B
A8 ) SopIbR)ict Has SHAERY WiN A0S & S
bis(trifluoromethyl)phenyl]-N-[6-chloro-4- (4-fluoro -2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577), 78.6 mg (0.561 mmol) of (8aS)-
hexahydropyrrolo[1,2-a]pyrazin-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,Cl 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 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).

nder reduced

out using mass
mat 6gr aphi ¢ condi tions
pm 100 x 19 mm Mobile

rate
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20 WV wavel ength range: 210-350 nm Mass range:
100- 900 anu | oni zation: ES+ Anal ytical chromatographic
w@omdizdesns 25 Colum: X Terra M5 C18 5 pm  SPCREB2086/008845
mm Mbbil e phase: A1 NH4HCO3 sol. 10 nM pH10; B:
CH3CN Gradient: 30% (B) for 1 min, from30% (B) to 95%
(B) in 9 mn, 95%(B) for 3 mn Flowrate: 1 m/mn
Exanifle @8 wavel engt h range: 210-350 nm Mass range:

2-[3,5-8s (8L i Bhet Y1) -pRENANN-FF2 -6 ApheAYH4-[f841)- Of L he

hexagyél@pglgro?w gﬂagn' é{% §) r@x‘%@%&ﬁn@é?&l}éoﬂ}a%nlde (E28)

(m 35 2H), 7.27 ," vy H, 4.39 (d, 1

H, 4.22 (d, 1 H), H : m ,F290283(t 1

Hy, 2.57-2.46 (m 1H), 2.12 (t, 1 H),

2.04 (q, 1 H, 1.97-1.61 ((m}4 1¢45-1.19 (m 7H).

-131 WD 2007/028654 P

2-[3,5-Bis(trifluoroneth - phenyl ] - N-{4- (2- chl or ophen
To a ¥bljtién {éf(?ﬁﬁ bls(trlgl;:%methyl phenyl]- AZ%GE;:I;-ENOI-:S, (2§chloropr(1benyl)b:;—
pyridiA§ P16 3p e e§w /802587779 1% 'mrn r)m’éir‘y Ay (Lmi) §-
octar@d%igge "Qeﬁ E ana g?{t%%@ind pota55| m carbonatel\%o 2£_| mmol) were
adde@d-ang, the tnesﬂtmg rﬁlxume mtShgkgrpﬂ@e g hpung-t d 56 hCoAtersoping the
dichlbrofreiaReYas atdeBYR inflj ad thehlisbeganaé Pylypice panadivae addéa (2.0
mmo(?;oe?r%tgggggu?tm 0!'{1 gggls)shbl{brfjétyromgné%ramré Bernl ht Then the

r opyr X il razi ne '-Wé O)

rosin R AUETRAATEINB Gt Wt CoRceRiales YL SOHERRBIes IS, Pifcations

were rcagigdtaut gsing xmassalinaated $HRAKEN for 12 hours at 150 C
After cool ing the 10 di chl or omet hane was added (2 ni)

Prepffivp hlp R AR TN e wae shaken st room
tenperature overnight. Then the resin was filtered

Coluand thexfl‘lefrbrl\mmw:;ﬁsumom{bmwmred under reduced

Moblfér;ﬁw%éé”@ N ¢ég§@t1@nm PPRDEBCEHIEIRD out using mass

Gradt%\hgﬁ g%??o min, I‘:fro §6’$‘Q§S b‘@%"f?é)qg'@trﬂw @g‘J? (%) 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 um, 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 mi/min

UV wavelength range: 210-350 nm

Mass range: 100-900 amu

lonization: ES+

Obtained 44.6 mg of the desired compound.

NMR (CDCl5): & (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, 4R), 1.45-1.19
(m, 7H).
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Colum: X Terra M5 C18 5 pm 100 x 19 nm Mobile
phase: A: NH4AHCO3 sol. 10 mM pH10; B: CH3CN G adi ent:
W OBes4d or 1 min, from30% (B) to 95% (B) i nPOI/RPI9H6/008845
95% (B) for 3 mMn 20 Flowrate: 20 mM/mn W
wavel engt h range: 210-350 nm Mass range: 100-900 anu
I oni zation: ES+ 25 Anal ytical chromatographic
Exangule@9t i ons  Col urm X Terra M5 C18 5 pm 50 x 4.6 mm

2-[3, NBE& {rffudranRthyly 45@lch1d® phkhypis

SRCF e PO A S i A

wavel engt h range: 210 350 nm Mass range: 100-900 anu
loni zation: ES+ b m%'ﬁ 26. 3 of the desired
conmpound. 35 NMWR (@&/ 6. 6 ( ) 8.03 (s, 1 H),
7.90 (s, 1 H, 7.74 s, ®. 2,F2H), 7.49-7.39
(m 2H), 7.27 (d, 1 H,

Y HiSe 4.39 (d, 1 H),
4.22 (d, 1 H), 3.05-2.9 2790-2.83 (t, 1 H),
2.57-2.46 (m 1 H), 2.4

3, 2,12 (1, 1H. 204

(m 1. 45- 7H . - 132

To a RO o b FHO PO bGP A615 kAT @-drisrophenyl) 5.
pyrldlaylﬂ B 23d|3‘h6!6)tlﬂ5rbf)brhmhldmﬁw¢y2()()ﬂﬂ(aﬂgﬁ|7y O |t Aartadl) il dre DMRO e M) R-

octa SIQF‘I ﬁgrazme &0 22 ol) and otassmm carbonate (0.22 mmol) were
adde §| ey @SBV gmzl)lﬂGro [wﬁ §1 Hécer]h & I{){)gtnéﬁh & After cooling the

dlChlth'ymeﬂi@hBmswdeE@WIWEMW@a@)PWﬂEF boynd was-pddad (2.0
mmol}) Add\thé résultingmmikiNAOWaENEEKeh # reGfiiérAp&rbture overnight. Then the

resin %‘ﬁ’[” $|1tﬁre%' %Ettéé filr 48 RAEESNdehRaRB InbaNYebided fores URE OP riflBtions
were cRUSBIyLIRg Fesp Apeted HALGE, 4] oxazi n- 8(1
H)-yl)-3-pyridinyl]-N, 2-di net hyl propanam de (E20, 42

Prep#itative €hPéMblogiahiewopamitas in 1 m of anhydrous
d| ethyI ether and treated at 10 OC for 30 min with 79

in diethyl ether. The solvent was

CO'U'T‘@rmveoP( TﬁU@NSaC1§§r%MOGfX 1 Mgen and the product
Mobilempihbse:aA: dHAMG Py sohydomdlipHPENB:aid;CN o gi ve, after

Gradieht: BO& (89 or £ i, AT SRR 1(BY todoa8B)an vithih €958 (BPfot 44niRT.
Flow qaLl gnti tﬁ)t m}/r%}n

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).
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ME (ES/+): 639 [MtH + NVR (DMSO-d6): 6 (ppn) 10.99
(br. s, 1 H, 804 (s, 1 H, 7.959s, 1 H, 7.85-7.60

W@ 07828654 15 7.19 (d, 1 H), 7.16-6.92 (m 2H)PCT/EP2006/008845
6.92-6.80 (s, 1 H, 4.56 (d, 1 H, 4.43 (d, 1 H),
4,12-3.93 (m 2H), 3.81 (t, 1 H, 3.59 (t, 1 H),
3.52-3.45 (m 1 H), 3.29-3.12 (m 3H), 3.05-2.79 (m 1
H) , 260252(m 1 H, 2.33-2.20 (br. s, 3H),

%02 14 (m 1 , 2.16-2.05 (br. s, 3H), 1.56-1.09

2- [35‘2 so(?rglugrg& W ﬂmor gﬁé]y'# q'ﬂ orog?-mq\tp IE hflﬂy?I uor o-
(hethmrghgﬁﬂqo{% -c][1 4]oxazm-8( ﬁ)-yl)- -pyridinyl]-N,2 dlmethylpropanamlde
hydrétieiseidy (E3Q)ENENTIGMER-1C] [ 1, 4] oxazi n-8( 1
H) -yl)-3-pyridinyl] di met hyl pr opanam de
hydr ochl ori de (E31) %{ IOMER 2,3 NF FF CIH NN
Ol i N\'I F F Fa NTIOVER
2-[3,5-bis(trifluorone I) hny
t hyl phenyl ) - 6-

25 A sanpl e of
N—L4-(4-f| uor o- 2- ne

(hexahydr opyrazi no[ 2, 1- 21] oxazi n- 8( 1
H)-yl)-3-pyridinyl]-N, 2- thyI pr opanani de (E21; 39
ng ,61 pnol) was suspende |n of anhydrous

di ethyl ether and treated at A'&?MF'N 30 mn with 73 pL
A samplelof @H[BIGHbis (trifiosarhgthyihiesy!]-Nilhd4 dubreedrmeliaidphesiibe d

(hexahydRipyrazindtZ, ea] qtoxat’hrs@gﬁpynpecbyhalaylpwmumetmwerbpéradrﬁde
(E20V4? mﬁaegéﬂgm ﬁ%s%%@éé%d B A o\f%r\hg 6 d|§91y %}é&(%@ £8ated at

C ferep [rwmt 9 bk 9 TMjge B sieton sl QT e GmEIRS! Crder a
streaN\tR nitRige0-aad)the prodppinlyitutdted Withlanhydroud peftang.toives after
filtratidh, thé-n@rcdBioride B a whifdSsolid g&t ﬁw@] q@éﬂ)tltatlvg) 19 (d, 1 H),
MS(sz 2H) 69260 : 56(d 1H)
NMR (PMSO-g); 6:§p;5’2)_130 gg(t(r,ﬁ; 3 )Eé 04:§s 214,1)37 QQ 9§ﬁ1 thé?s 7.60 (m 2H),
7.19 @, ABH,Z. 7®6(92) (ml. 2H), 6.92-6E0-(8, B32), 456 (4, HH), 424338; #1RE.12-3.93 (m,
2H), $BA t, ﬁHg%g é21 K2 3521846 th, 1H)18:29%3 18(4; 83), 8105-2.39 (m, 1H),
2.60-3 90 1B 297 0ot B A Db 1R 210 0 (Rlopoitd: 491,09
(m, 6Hhy| phenyl ) - 6-[ ( 3R, 8aR) - 3-

(hydr oxymet hyl ) hexahydr opyrrol o[ 1, 2-a] pyrazi n-2(1
Exarij;l-e)@.‘] -3-pyridi nyl}-N 2 10 di net hyl propanam de (E32)
2-[3, -Bllzs(trwlu%rgmewlymp%elﬁl?l]hll-F4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
hydrochloride (E31) ENANTIOMER 2

ol %)ké\ﬂ

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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I FF ~I F The title conpound was prepared starting
from323 ng (0.608 mmles) of 2-[3,5-
whe@(oedes4 uor onet hyl ) phenyl ] - N-[ 6- chl or o- 4- ( 4- PCTUBP290E008845

met hyl phenyl ) - 3-pyri di nyl ] -N, 2- di net hyl propanam de
(WD 2005/ 002577), 1.216 ng (0.160 mmuol ) of
(3R, 9aR) - oct ahydro 15

NMRZBMSQ-deod (prma](H9? tori $i-181)y8.ad(hdib] 7.05 861 Hie di&8r7.60 (m, 2H),

7.19 MPWEHGLG obQRH 2HY,(6/92-6 8998 APD3)56 (d 3 4013 (d, 1H), 4.12-3.93 (m,

2H),§; g Y RS2 |t dﬁ-i“)eé%%t?H?}rRaJlH)ag'éér%49(:9%%512 78 (m ™),

2.60-3i5¢e1 AHLRBPREGIRT- §o3H). 2A4-R1di(Ret Y 12a1f- 285 KprpAedti) 1.56-1.09
(m, 66Q. 145 mol ), 297 ng (0.912 mmol) of cesium
carbonate; the reagents were dissolved in 10m of
t Illégne and stirred at 140C in a cl osed VI aI for 4
0r's. Mre dicycl ohexlél/ hosphi no-2' - (N
203, ABIRAITCKAEEIRONITN-C5 (4 TGOt 2-aepthHBhe Y 1S (3R BaR)-3-
(hydeyﬁ@tlbﬂﬂmxdahylemtgﬂ?[ﬂaa pmyk::ﬂnamkma?]-3ipyilggméo}fsu ,2-
; mypa) an e reaction kept a or
dime ti onaﬁ1 ﬂ%ﬂzr hey crude material was | oaded on
a SCX cartridge, th(&%tral fractki ons were washed
with nethanol and t asic elufed with 2Mammonia in
nmet hanol and col | ect edy.
the residue purifieddy C
eluting with ethyl acet fol'lfowed by a gradi ent

from net hyl ene chl ori de met hyl ene chl ori de:
met hanol 95:5. The cleanest fractions were purified

The tﬁlﬂrhn@%uﬁé’ ng‘ gP({H?ati'&g%t@ﬂméa 323 1 P%‘ob'rﬁrﬂol%é %fr%{%gse

h .

bis(r ORI PG NS SRaT o £ 9or STelHIPhenY)- -pvee?épsu;mq%r
dlmetaslppzzplaealylejel (W(D LODS/O0254F )( ES18-Ing (655 0[nivinbl]) of (IR, BdMR-octahydro-

2H- p)(rlam-@ thand T etratfedtdh Adynithetry/ - 1866 77(755 1©§9 2b0s5),
35mg|_gf blsfdl nz7ygg aZ:etA)%e pall%dl (6 jr)%g énégg_/‘izfpn Z
dlcyc@hggd@@ghlpﬁ@ -GV dlg'ne,hjyjarglngxp RhenyI {04 ng’ngl-) Q?lrgg (GrP12
mmol} ofBesilBn tarbdndie; {he redgéijts wereS@isshived |(1r110nﬁbI§ toluhnélhnﬂ sBBed at
140°¢ $h a Bloked vidt 157 4 Aok, More 8i cloﬁe@z)héspﬂﬂnc( m

dlmetﬁélamlq%g‘ EB%W/ @%\g i)l B%?.mag oﬁréqc' Blaéggfgzﬁldeééa@one)pglad|um (35

mg. 00§ 13nmopiwgre added, and et wastiopHert at) 14Q°€ dor(additionalk helggeThe
crudexaiedaiopyy @ade b2 aISCX tartridgé] thei rentralfB{clions were washed with

methﬂo‘l )éh ’trﬂe bbid LIURLwit W%MM§ Wﬂnl&fh%n@lyafddddoq&l:t];d N solvent
was rgmgve ¥n<§) { he resﬁue purn{e%gb)) chromatography (ElllcaN elutlng W|th ethl)/\| 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).

was renoved and

t

Example 33
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F5A8mM sealed vial was charged with 180 ng (0. 31
mol ) of 2-[3, 5-
whe@(oedes4 uor onet hyl ) phenyl ] - N-[ 6- chl or o- 4- ( 4- PCTUBP290E008845

met hyl phenyl ) - 3-pyri di nyl ] -N, 2- di net hyl propanam de
(WO 2005/ 002577); 168 ng (0.62 mmol) of
oct ahydr opyrazino[2,1- c][1, 4]thiazine 2,2-dioxide

2-[3, f( Bistjrifluctemethylhh2dyl]ri6-2,27dipdidalexalnydoepyraziavil, 14 he

cl1.4 aﬂsﬁntsﬁmp gu%w@methylpnénwf-swﬁ@wmdwtl rred at

reaction 10 mxture was diluted with

dime %’°P§H8’“§i‘%‘ tate and the aqueous phase was
extract ed vvlth acetate. The conbi ned organic
fractions were | and t he sol ve was renoved
under reduced pressure. The crude greduct was purified
by flash chromatograghy (silica, ycl ohexane/ Et OAc
50/50 to EtCAc) a onpound as a
white solid 105 ng. 15 NMR
(DMSO-d6): 6 (ppm) 8. 07>F .97-7.86 (s, 1
H, 7.82-7.62 (m 2H) , 7.15-6.98
(m 2H), 6.79-6.69 (s, : 432413(m 2H) ,
3.31-3.07 (m 5H), 3.0 .84 (m 3H), 2.73-2.55 (m
2H), 2.57-2.43 (m 3H), 36218(m 1 H, 2.29-2.05
(m 3H): 1.60-1.27 (m BH). 20 Exanple 34

A 8 mlsp3eb vl ﬁ/éﬁbhérlgéémﬁmwg b yhhollof 4{%,8- f | uor o- 2- e

Z:Sé;&y%gqaﬁgﬁéﬁﬁ%gé - : -ﬂuogaé«gggg@;q {')Z ta;;g@;)yrgnop 1-

c][1,4fth@zink 2\2-doxide HD)1 9N 1 28 Img (0138 mM)MQWaesemrbonate the
reagdnitsl WEiR241951\&88 4 Il of DMSO and stirred at 150°C for 18h. The reaction

mixtu %gig"ltﬂéé Mtﬁ 'Jét&ogn%raﬁﬂ%lcgﬁtbemd &1e Ig_q[JQOLLS( ghsés%%@s e7x'txaéted with

ethyl gestaten Jhe capPinedioreans fractions wesx Jrerkend ihproenl was prreved
underziedofet] dres$yre, Mesrade praiutt Whs plijfied-by4lash chromatography (silica,
cycloﬁé)&é‘héﬁE't@Ammd BIRONE) af?UrBME;'tl‘i’é fid dorhbotmeiasel \bbhké%&lﬂaM)S mg.
Ms(é‘?’ﬁe"ﬁ] (390 ng, 0.498 mmol) was dissol ved 17

. To this solution was added concentr at e
NMR (gMSQydg: MF)P"@)@ 87630 @ntH st i97r (-8 (A &§).coRE Rseln. 2H). 7.22-7.12
(d, 1H)O D150 em a2H); 6.70¢8.6Bs, (1L B28d 3qon 26l),<3. 8hB.07The 5H), 3.04-
2.84 (neéyi—t)' @'73@ 8¢ hgﬁ Y28, 57 384 (n O5H)a2 §§>é PR, fﬂ-@BQQ 2@@05  (m, 3H);
160- \r[\rg? \\% OH. “The product was eluted with

g‘ng c anmoni a. The product-contai ni ng fract| ons
were evapor at ed, Ieavi ng the target conpound as a

ExampleB4 solid: 310 ng, 0.464 mol, 93% UPLC/ MS: niz=

23, ﬁﬁ%((rmwmm%ﬂm )'ﬁh%w Qﬂﬁ%ro-@ méth hénWs (75,948)-7-
(hydr?xg%]et,h)ﬂ)%e ahy q&yfaz,n Hcﬁé%{o&azms ( }_b%mglé N,2-

dlme(fylprppamamme7(£34)65 (m 1 H), 4.31-4.13 (br S, 1H,
4.15-4.01 (br. , 380368(m 3H), 3.58-3.49
(t, 1 H); 3.43- 4 3.18- 3.09 (t, 1 H);
.6

304298(d1 8258(d TR); 2.51-2.45 (s,
3H): 2.20-2.13 (sl ;g29

CF,
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2.00 (m 4H); 1.54-1.39 (s, 3H); 1.39-1.28 (s, 3H). 15
Exanpl e 35
wW@2(403/0886Bi s(trifl uoronmethyl)phenyl]-N{4-(4-f|RCI/BPROGr@®S845

t hyl phenyl )-6-[ (7S, 9aS) - 7-

(hydr oxymnet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1

H) -yl ]-3-pyridinyl}-N, 2- dinethyl propanam de
2-[3,5id (taftuvremeithg! gHEBSN-NIO- (KT $88S)-H({{.IN N 0 HO N CF3 20
dlmet'ﬁyl-th (dirﬂbﬂliyl)ﬂ 1&ty}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(4-
fluorci?] ethylgﬁ E r#&ﬂ{yﬁ'ﬁﬁ*&%étﬂﬁﬁ%ﬁhaﬁ 4(D(2ﬂ) dg‘é%é’ @Aé?mmol)
was qfesr)sfegeﬂ m D( W&mﬁyﬁ@tthm%@%n@a BEEeY §onGeafrated gl (9.9 mL) at
0°C, dnastanngiwdé tohf)nugt]at Bogmy tencpangtiufe fdr 3h (complete conversion). The
reactfoh TEkiYd REORZABTLAS SEREhrf ABwasheiARtHBOH. TRe BrdBluct was

cedupfort PraPadifedh o ey Korfinfl feclys e ot
leavinghie daygebeampavid Zs awbitessolidcB1Qege046AHVEY. B3Ger a
UPLCS’MSE‘WZ@BG@(M*D)gen and the residue was triturated with

"H-N R(FﬂM 1).3 ?7@(%01HF sﬂ’ﬂ'aﬁ?ssm 799969 (br s, 2H)
7194 D RN d”r[:}g%?ﬁ%o Befiyf 13 (or
S, 1HIH¢ mmms(ooswnzl m&ﬁﬁayn B%pﬁqﬁ&c@@zﬁ (1bb:. 3é333ﬂ(ﬂ) 1H); 3.18-
3.0 & (gkw-z .88 (d, 11H7|)2 682568l 1HR 2(5b112 BB (s, 23H552 22 26§2((sé BMH); 2.29-
r S., r.
200§n'79Hl) 1%31?&%(32gH “i‘3931?b}_§ 37%)0 S 4 15 S
376-390m2 3.34 - 3.55 (m 2 H 3.09 - 3.36
Exanfpte 33 H) 2. 84 304(m 1H 2.49 - 2.62 (m 2 H 2.01
2-[3,5- B?s(&ﬂlt(di‘bnﬁt@l)ﬁheﬁ?l]w# pEflG6r0 ﬁ-nk&thy@ﬁ@nfm-s:[(fs 5aSP7-

<hvd4§4§?met% el o A ey

dime '%Wa"P"“d‘iHW"("h'\?’é was determned on a

di fferent sanple, ctroscopically the sane as that
descri bed above and preWared in an anal ogous way) .
136 WD 2007/ 028654 EP2006/ 0088450F£xan'pl e 36

2-[3,5-Bis(trifluor
t hyl phenyl ) - 64{¢€I7S, 9aR) - 7
(hydr oxynet hyl ) hexaydr opy«sZiq fd] oxazin-8(1
H)-yl]-3-pyridinyl}-N, 2- 5 [di net hyNpropanarti de ( E36)
(HNCF3 ~NINS HG NWX
2-[3,5-bis(trifluoronethy
[(1,1-

di met hyl et hyl ) (di et hyl ) si IFyl ] oxy} met hyl ) hexahydr opyr a

oca nzo:b- g‘ -4- -f(u%ro- -QTle en
;78%1 f % i ﬁfﬁ?{%@? ::%1 ?E)P)éf[jt & B?Ft: ;g/)h Pc?nyl}Nz-

dimethylpropanamlde (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)
7.55-782(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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was di ssolved 4 nL of nethanol. To this solution was
added concentrated HCl (0.2 nL) at OC, and stirred at
WO owessiper ature for 1 h (conpl ete conver si onPCT/EP2906/008845
reaction mxture was |oaded on a SCX cartridge and
washed with MeOH The product was eluted with 0.5 M
met hanol i ¢ ammoni a. The UV-active basic fractions were
evaporated, |eaving the target 15 conpound as a white
nmykiag: 69 ng, 0.103 mml, 93% MS: nfz= 669 (MHl).

2 [3 %E-MI D%ﬁﬁlphe%yﬁ&ﬁ% (@Ew?r%%ng tﬁmmpgeng%e [(7S,9aR)-7-
(hydrpxymethylthexahydrapyrazinal2, 1cii.4]axazins8(1694y11-Hpyrdiaygay.2-
dimettylpropanantitle (EB637-4. 78 (br. s, 1 H), 3.96- 3.79 (br.
s, 1 H, 3.66-3.47 (m 4H), 3.42-3.34 (m 1 H),
3.32-3.23 (m 1 Hy; 317307(dd 20 1H); 2.71-2.63

(dd, 1H); 2.61-273 ,T 2.50-2.44 (s, 3H);
2.39-1.99 (m 3H); 6202 (br. 3H); 1.58-1.42

(s, 3H); 1.40-1.27 (sl 3H). Exanpl € 37
2-[3,5-Bis(trifl uoreite 9' ph@wyl {4-(4-fluoro-2-ne
t hyl phenyl )-6-[ (7S, 9aR or,

7- (hydr oxynmet hylbioz/z dig |df) exahydr op¥s azi no[ 2, 1-c] [

1,4]thiazin-8(1 H)-vyi
pyri di nyl }- N, 2-di net hyl
(E37) - Di astereoi soner 1
PCT/ EP2006/ 008845 O'O S c*
F To a sol ution of
2-[3,82bik @riftuonorsé thy i) Hengll-dGIBERS. PaRemy{[(1-N- [ 6- [ (7S, 9aR or
dmetﬂ@@hy cﬁl{mfe l)§| oxy}methyl)hexah dropyra2|nofgy1 -c][1,4)oxazin-8(1H)-yl]-4-(4-

ﬂuoro b eetnp/ ﬁh?ﬁtﬂ%%ﬁ %Po?éh% QP ?(8% rﬂbod(H QP H‘lmol)
was %S‘OW RB M@sadded gpneantrated HCHO mlL) at
0°C, amd ‘st)rfqm'aipamanerdper@EDBé.)‘or(m?(Gomgl;eteOc@vmmﬂn)) Thre @antioromixture
was IGSJJW}P‘J:«J S‘@@ca’%ﬁ@@g aHE QRhES wWMe'kﬂ-l I\‘i'l'((-:oprédt'}ét Was®IutB&with 0.5 M

t
methgngic Aagie. The g ﬁc{'vvﬁ%'%ﬁ??twaaves%ye%er%tsﬁ{@%@%H}fﬁarget
compghng ag Bewhitersolid: &shpeuRd0asmechi%e solid (120 my,
MS: rer|6$98M+% HPLC : peak @t=5.54 mn 10 1 H NWR (500

'H- NMH%DM@@Q dg (p;ﬁn 8’6‘787 & n€S1H)17b}§ -778Br (S 1H}, 817 6@ bf. s, 2H),
7. 20 ](q ) 1§17 4% rls ,%;)4 50646753@) sm1H 4_§ ﬁéégp yg) 3.96-
3.79 (oms 1H).-3.68:365- (31 o) (#2-8.39) (3. 13’6,?}335—@ 3nfm, 11H); 3.17-3.07 (dd,
1H); 217 8-288 @d36H); 216122.8D (B, 28);2. &234&03!—2 ﬁbgfbggg(r%gsi-l()dme -2.02
(br. Skg'ﬂbz %454%?0%5‘() 4% 1?27 & gﬁ%(s (m 2 mH) 2.20 (s, 3 H

1.49 (s, 3 H 1.34 (s, 3 H. 15 Exanple 38
Exantplg 375- Bi s(trifl uoronethyl)phenyl]-N-{4-(4-fluoro-2-ne
2-[3,5-Bid(RiITRIOY binethyl (phenyf A5{4(4-fRior6-2-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

hanam de
37 WD 2007/ 028654
NCF3 ~NNp HJ N\ CF3
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(hydr oxymet hyl ) - 2, 2- di oxi dohexahydr opyr azi no[ 2, 1-c] [ 1,
4] thiazin-8(1 H)-yl]-3-

WQEo7aeseyd } - N, 2- di met hyl propanam de ( E38) - Di asPE&r/EP2986/008845
2200 ~SC- NCF3 NNpH3 NCF3 F
2-[3,5-Bis(trifluoronmethyl)phenyl]-N[6-[(7S, 9aS or
R -7-({[(1,1-

di met hy| ethy|)(o‘?né%hy|)s.|y|]oxy}rrethy|) 2, 2- di oxi doh
exahydropyrazin 3: -c][1,4]thiazin- 8(1
H-yl]-4-(4-fluaqro- *rrethyl phenyl ) -3-pyridi nyl]-N, 2-di

nmet hyl pr opanam deN 6) (158 g, 2%

di ssolved 10 niL o

added dropw se 138 MD OO

PCT/ EP2006/ 00884,5 ~tonc

and stirred at roomtenpgrature

conversion by UPLC M5,

(Mrl), 359 (M2 +1). T action mxture was

purified by SCX cartridgé, |eaving the target conpound

as a solid: 107 ng, O.189 mmol, 78% 5 Ms: mlz= 669

(Mr1). 1 H NWR (500 MHz, DMSO-d6) 6 ppm 7.97 - 8.07

ro o W & B it he o837, bolor S Al

dmet(mlpthyl)(q)me,thwg&Iyl]qu:‘gge(rqyi) -212- HIpXIdgh@@hydrg)py@z(nn{Z 1-cly) . 4lthiazin-
8(1HByIP4 (4-fISordP-fnéth %h%yﬁ%%ndm@l] -RB2- (iiﬁhetl@l;b‘ibpéné}ﬁldét(D3i) (170 mg

02m ol)2|9 Lf?T %f israture :’)2_51 Z\g% %IW@N @w zzl' 31'eact|on

mixtu ‘Na%ﬁtl red at room temp 5 hrs, thennpwas punfled )% cartridge to
give t8% title acrapgundSay ayite sylitb{129IMa yieddnd /- 2H- pyr azi no[ 1, 2

HPLC a&,éakr 2554 min
1H N@R (‘gy '142351“{')%@{ gﬁ)ogﬁ é‘bﬂ’ £$qf|.¥)|%%§ﬁsg gd;‘p@gél grg]ﬁrg]ln%ﬁ-i) 7.16
(d, 1 HES9P - B HsterZld) 8 Bhé 11Hi/‘1 d (‘O1¢N4N1Q3F@ 6 (NI &) AR 19 (m, 1
H) 3.687-33.80 5mF1 N)B636 {2353 (8aRH)B.24 - 3.36 (m, 2 H) 3.15 - 3.29 (m, 2 H) 3.10

d, 119)2 éaa%ﬁ/dmg Y 2.62 - D-gli gt 265Yd )1(14) 2RY 19 18) 2ubl %66 (m, 2

H) 2. &21 %C{slg%ﬂa?ﬁ/@a%m 2-yl]-4-(4-fluoro-2-nethyl ph
enyl) 3-pyridinyl]-2-[3,5-

Exanipls@8ri f | uor onet hyl ) phenyl ] - N, 2-di et hyl propanam de

2-[3,59-BistriflubrdPétii) phefig1) INT-)4-H@Sro-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

. 190 mmol) was
sol uti on was

ShABcp M -) at OC,
or 1. 5?1 (conpl ete
at 0.87 min., mz = 717

5%@

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
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di ssolved in 40 nL of nmethanol. To this solution was
added concentrated HCl (2.5 nm-) at 20 OC, and stirred
wa@toorozssss enperature for 1 h. UPLC/ M5 anal ysi sPGHBP®EA6/008845
conpl ete conversion to the expected product (peak at

0.75 min, mz =710 (M+l), 355.7 (M2 +1)). The
reaction mxture was purified by SCX cartri dge,
concératdteHl (B4 friLyah0h modetivegd apiopm te@ii2Eitere-for CHXCcamplete

convéY?Qﬁ' b?faJFiC/KAS':S)pealt: at @BY enih AFPLE 769 Wﬁ @59%M/§+$P trhé reaction
m'““b%WPg%BFF ecn%/o %X(Cﬁﬁnflgq_;eaylrgdw gm qu 8) (?7 mg,

0.149mgwl. 78% -2H)690-724(m 3H)654-676(m1
MS: ijz=4668GM+1%. 74 (m 1 4.04 - 4.43 (m 2 3.67 -

1H NB éso gOIHz’- pSO:-BY6 1 pﬁw 747 ( Bo7ind r% A8 - 7@3%% (1fn) 62 -7.81

1 6
(m, 2 )(999§n? 22% gf‘) g»lgm %H)f%%ﬁ% 1 %4@? Sgn 1 H)
365@73%5&&}@@-4@4&}(@62 §§5-g'a@ﬁn 5H)3OO (t, 1H) 2. 5 279 (m, 1
H) 2.8 - ] 850Gt YIH)2 dhyzisexyretHhyl Joct.ebydr ®H2H pyr azi no[ 1, 2

- a] pyr azi n-

2-yl1-4-(4-fluoro-2-nmethyl phenyl)-3-pyridinyl]-2-[3, 5-
Exanmlé ri fluoronethyl)phenyl]-N, 2- di met hyl propanamn de
N-[6-[(8809aRoa S)-8rasetyl Snhydpoxynesthyiio ctabydier 3k pyrazino[1,2-a]pyrazin-
2-yl] RQIleB?QQ%@ﬂg&nyI)Q Sbh@ﬁﬁl] ﬂ[N-lbléTﬁfld‘érbnﬁmyl)dﬁenyI]-N 2-

d"“e%’['g Jggﬁ?ﬂ'gg Piosfea”'s [ L hyl) (di met hyl )silyl]ox
y}nethyl)octahydr
2H pyrazino[ 1, 2- aNpyrazi n-2-yl]-4-(4-fl uoro-2-nethyl ph
enyl)-3-pyridinyfl]-R-[3,5- 5
bi s(trifluoronmethy henyl ] - N, 2- di hyl pr opanam de

(D42) was treatedqs/fgesrlbed for [6-[(3S, 9aR or
S)-8-acetyl -3-({[( 1 hyjlt;;@glnethyl)suyl]ox

y} met hyl) oct ahydr 0-2H

pyr azi no[ 1, 2- a] p§Pazi n- 2 y| IN'4-14- fTuofbs 2- met hyl pheny

l)-3- pyrldlnyl] 2-[3, 8¢

bi s(trifluoronethyl) ph - N, 2-di net hyl propanam de

(D41) above. UPLC/ M5 anabysis showed conpl ete

converS| on to the expectgd product (peak at 0.71 min,

mz = 710 (M+1), 10 355. M2 +1)).The product was

N-[6-I6351 9aRear $rB-eprtyiskAE viegimelhyiatanigmpbu ety los Jmetayioctanydro-
2H-pyragifo[Wt2z a]piidBio- 21 61)-4 § 4 Plaorof2 %thyl&dﬁ@l)@npyriﬁldﬁ)] /3B -
bls(trlﬁu%n{emwﬁhé'a #7N§1dlmeﬁ1y§ﬂ20p4ﬂé}n @412(‘9268 gg 43 i) Ras

disso eg”n %QT{nLlo To Ephs st } zf_%dc'ie c&:g%en t%cbIQI?MZ 5mL) at
0°C, ay)d gireeg! at rgom;t,er@n@ragjrﬂjorg h. PLCB/M§oar(aIMS|slshqweg qmplete
convirglbﬁ t4 the ékngy\,tea pG&juct ane&B at ?513%%3@ ?ﬂ 11% (Mllign %?:l? (ggr/é +1)).
The r czt ixtur rid 'g)(/ laskrch ogfrdphy
(CH:G: [>3 56 k‘%@%ﬁ?@ N '\;epx%éqﬁ} |Cj>5°a9%d &3 £ 8ld; 48 ma, - mmol,
78%.( hydr oxynet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n- 8(1

1H NKIR (600 MHABNISO:=R) 8 ppm 7.97 - 8.06 (M, 1 H) 7.80 - 7.89 (m, 1 H) 7.60 - 7.80
m, 20h Y88 9F Badm: ¥ H) a2 87 ERRNY HyuQRanes a6, { F§2)oa2% 83 (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 -
287(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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2-[3,5-bis(trifluoronethyl)phenyl]-N{6"-[(7S, 9aS)-7-(
W@ p(01/028654 PCT/EP2006/008845

di met hyl et hyl ) (di met hyl ) silyl] oxy} met hyl ) hexahydr opyr a

Z|no[2 1-c][1, 4] oxazin-8(1 H)-

yl]-4-nmethyl-3,4"-bipyridin-3 yI} N, 2- di net hyl pr opana

m de (D53, 86ng) was dissolved in dry MeOH (4nl),

cooled in an iceksabt bath to -0C before adding c.HC

solution. The m xtlure was stirred at --0C for 45m ns

before al | ow ng Ywarm - 140 WD 2007/ 028654

PCT/ EP2006/ 008845 ug to R T. and stirring for a

further 2hrs. Pladed™on a 5g SCX cdliymm, washed with

MeOH x3, before el t QL

Sol vent evapor at ed. [ i dd on a 59 sek pak

col um el uting wy h’Pen e ¢p%veCH Et CAc.

Sol vent evaporated to drynesp i vacuo td afford a

colourless 5 gum of t i tl e conpound. NVR ( DMBO

dé) S 8.44 (1 H d), 8. 1H s), 804 ( 1H s,

7.89 (1 H s), 7.73 (2H s), 7.33 (1 H d), 6. 70 (

1H s), 470 ( 1 H br £, 4.23 ( 1 H br s), 4.10 (

N-[6 9 {0 yiethyIRdifnethysilyitbx ?he‘iﬂy jjoctahydro-
2h- 3%%"532 a% @?’"'2‘ !H% %é&lm@) %hﬁg %')%”}?‘3;’ 521
bis(trifivbremediydjphemiii-¢imethylpropanamide (D42) was treated as descrlbed for N-
[6-[(3%; bR %r @)-a(atdétw-tat{@[(pmtrhbthw@ihwoﬂi&ethylisayﬁwﬁﬁetaﬁﬁ)ct%ydro 2H-
pyra%_ré})( %%ﬁ?iumé >)?I] %{@ﬁé’&B%%E%bﬂ%ﬁ) §p9 (Hlylflb ?§§Z| n-8(1
Dis (g adPBET I 2k oSBT O R PV HR M S mabess
show@E:thnplme OorNeH(an ©rthe lexpedtedOpidduct (OF3K atiQ.71 mMiM izt £10 (M+1),
Purfiied FPinei sache way yielding 700 mg
1H N “@*?W%&aygé%ﬁ&{ﬂﬁ% U s e 1 ey - rez
1-46 (m1H)4 5 m1H)4ds ;(m1H)

3 90 moﬁym 3 m 345 p:ysg dinn4 31)3)433} 42 {rdj ‘men) BylIBprHP&raM HE3.05 -
3.18 (nE“ﬂ—H '23%98'2393%51) Nd, %bﬂmﬂ? "D(%\ﬂﬂ. '?3?;??‘,?3% Ilzilqll) 2.05-2.29 (m, 5
H) 1 égf ?3?1?'5\' écﬂ) at éggg 8"51 quors renoved. Mre Et20

added triturated again. Solvent blown dry to afford a
Example 415248 S-bisitrifRRdromethyl) phedt]-M-{6MH7.S,988)-7- 25
(hded)?iiﬁbfh fhexahydropyrazino é[2 ,1-c][1, 4Joxazm-8(1H) I]-4-methyl-3 A'-

blpy?lghﬁ-? 2y H-RZ-GIhbHYIBRESANAMRIE (44) N L6- T uoro-

(6]
H

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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(hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
H-yl]-2-nmethyl-3,4"- bipyrid
WO 2003/028654 - N, 2- di met hyl pr opanam de (E43) O H PEI/ER2006/008845

VNI NHOCF, 30 F- 141 WD 2007/028654
PCT/ EP2006/ 008845 2-[3, 5-bis(trifluoronethyl)
phenyl ]-N-(6'-chl oro-6-fl

up touBrTo-ahdnsiirting f3@, a furthernghrai Rlagedyn)a 5g SCX column, washed with

MeOM X3 et wiubh r@:@ﬁmﬁtﬁﬁi ¢fPodth 933 MMle OH18BMENt evaporated.

Resi Jé‘ §’ dZ) ( Iumn ith Pe t.to EtOAc to

o 4 L ARGt o
gum ¢ff wvtitledompoudtuene (1. 5an) Bi s

NMRt mmsot-biﬁ)w Phagphi, ag, S2p4h Had), 8104 L3y s),07.836nHb]9), 7.73 ( 2H,

), 7. ﬂm&b%wb% eé)yhtﬂ' hig L(”m )i 4810 APk, br s), 3.76
N R A o S

2.05 {7 Humds lf}@fér1e7 h@Ht g‘)at 90C for 4. 5 hours Cool ed to
MS (RPT+): nofizl852et (MH+) 2B00Ac, washed with sat.
solution, dried (MgSO4). Filtered. Solvent evaporat ed.

ExarBR A g e oo #b!%q?‘ﬁﬁwﬂé e

(hydrexymethy mqvfa nepyEazinei2. 1cell biiexagni 1 wethyl-3,4'

b|pywdim3PyI}t-N12@dEtlénwlpmmmm}hﬁdmmww(&ﬂ)
evapor at ed under reduced pressure to afford a
colourless solid gb the title conmpound (11 ng). NMWR
(400MHz, CDCI 3) 7. (1 H s), 7.79 (1 H s),
7.73-7.70 (1 H b N N 7.64C 15 (1ck, s), 6.82 ( 1 H,
s), 6.43 (1 H, s), N1l H d), 4.02 (2H, s), 3.90 (
1 H d, 3.81 (2H 1) 13. 67 (1 , 3.33 (1 H t),
3.12- 3.06 (2H m, 2. 77 ~254F- 2.30 (10H,
nm, 1.49 ( 3Hs), 193 (APl )% mz 670. 3
(M+; 100% 20 Exanple
2-[3,5-bis(trifluoronet
,9aS) - 7-

Title && drox rret h dh e}r(Jah Yisdo V|Xg§2f3n§ L0|2$3(t1r|ﬂu1)['or‘ne hyﬁ enylﬂ\ll{G'
[(7S.8a§ (@NﬁE%cyﬂiﬁtple\MYﬁﬁPWﬁﬁﬂ@L?ah'&Wd@oh%?ﬁf‘@dﬂlﬁérryﬂtfe
methlyE3 4)-b{pyridirH8"-YINN, 2-ditdethyHidopaAanfd & fEHC| 3Z 8hrig) imdenimsum of
DCMIGIBIPLEA 1O §xafih th £L26! 88dihg EtD OO Witdrdtihgtill 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%)

F¥phenyl ] - N-{6-fl uoro-6'-[(7S

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)

0
Ug'*
N
NN
Y
Ho™ Z N
)R
N\l
F
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35

bi s(trifluoronethyl)phenyl]-N{6-fluoro-6"-[(7S, 9aS)-7

w@ bopdizsey4ret hyl ) hexahydr opyrazi no[ 2, 1-c] [ 1, 4] oRG/EP208¢/108845
H) -yl]-2-nethyl-3,4'-
bi pyridin-3'-yl}-N, 2-di net hyl propanam de (E43,
11.3ng)to afford an off white solid. 30 M5 (API+):
2-[3, ﬁa‘bzs( agomethyl) pheovl]-N=(@irghlero4B-fluoro-2-methyl-3,4'- -bipyridin-3'-yl)-
N,2- @rﬂezhgpm;ﬁﬁarmmbq%aneemmg e mehdh), N78494S)-T({Ior,0- 2- ne

dime thyl)silyljoxy}methyl)actahydropyrazin 21 1,4]oxazine (D51,
37mg_ gsg}{ hfy@jgj&o& i &(ﬁ %ﬁy ﬂ%gé)gftertlbc{) ghc())serl)ﬂlrgee
pallagwm d1%y) 010 pmeéﬂahbwraﬁ@cymgvﬁtméammmm Glptoride (

10ul2 @8% ags&oby aﬁ@'ﬁ’rﬁl??&ﬁﬂi@ﬁ&@dﬁm@ sblubb K3, 13aML, 0% /agl sol). The
mixtd#e was d§§ ssed for 5 minutes before heating at 90°C for 4.5 hours. Cooled to

it with EOAL WERHIFMRK Sk NENC D Sondtior!, ERed TS0

Fllteﬁ[ﬁdﬁph&ﬂ%teﬁ?PW(adWre‘Rﬁ?F’y@|HLW'F'F€>QY}$@NSQ|‘)’HQXWI@§BW8WW&MeOH
befom elafifg With] NH; 47 MeQiHnSBlvenHevaporated. Residue purified by column
chrobh'a}ogl'abﬁ IO PRink Yo YOG to FoRWIEDHTELDAD, SoReREt
JW&Z{?‘%%? st oSy ponese ol ol A
compeynet { WMLl o.2n), and stirring at RT. for 2 hours
NMRPEDOMHZzi CBEI3 )0 3:&80(1dd %), 6CR ( Bl $)mh.7 A0 Wi Ibhm), 7.64
(1H, ¥ @82 H@T% A3 Gf—prs9 4355t(|1rrrgd; e0Z 2P &) d3 80t (h HNHP), 3.81

(2H, 'tuf'sleﬁ? d )X'e,?@g g; E %té&tﬁﬂgrﬂz%p el 82*62 54 -2.30

(10H, g)e SoI vent evaporat ed to

MS (AP bY: dﬂ/ZIﬁ?O 3|(MIH3* d&\%@hnd as a white solid. NWR
(400MHz ; CDC13) b 7.98 (1 H, br s) 7.77 (1 H o s),

Exa pﬁa74ﬁ'2f|-[ |sztr?f érb flaUr 7(5648 -¥-
<hvd(%¥ gy Lyf" r;tﬂx Igbafi?g 4}, (‘]2% s (é éV'“

bipyfigin-3'-yi}-Ni2 ﬂnmeshylerqnan@nm bzdr
d), 3.63 ( 1 H d), 2.42- 2.30 (4H, m 229 205
(4H, m, 1.51- 1.32 W M M5 (APl +): mlz 669.3
MH+; 100% Exanpl e .
[3,5-bis(trifl uororrét/h'
hyl phenyl ) - 0"
[(7S,9aS)-7- (hydroxy
1, 4] oxazin-8(1 H-yl]-3- «
pyri di nyl } - N, 2- di net hyl pr opanam de hydrochl ori de (E46)
OHO CF3 ~NMNM O/ HOi \' I CF, \ F
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%)

phenyl - N-{ 4- (5-f | uor o- 2- e

(
2-
t
6-

N CF,
| Y Hexahydr opyr azi no[ 2, 1-c] [

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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HCl salt made according to nmethod described in Exanple
41 starting from2-[3,5- 25

whe@(oedes4 uor onet hyl ) phenyl ] - N-{4- (5-f | uor o- 2- PEL/API0pEIRIS845
nyl)-6-[(7S, 9aS)-7-
(hydroxynethyl)hexahydropyra2|no[2 1-c][1, 4] oxazin-8(1
H) -yl ]-3-pyridinyl}-N, 2- di nethyl propanam de (E45,
11. 5rrg) to afford a p e yellow solid M5 (API+): mz
669. 3 (M+; 100% 3 npl e 47: cr,
2-13, 5- bls(trlfluororllte,t W phgnylhs N-{4- (2-chl or o- 4-f |
uor ophenyl ) -
6-[ (7S, 9aS)- 7- (hydrd‘ﬁyrret yl'ﬁ ahydfopyrazi no[ 2, 1-c] |
1, 4] oxazin-8(1 H-yl]-3-
pyri di nyl } - N, 2- di net hyl pr am de (E47) - 143 WO
2007/ 028654 PCT/ EP2006/ 008845 H cO NF3 ~NNO/

2- 3 r thytiphen 6- (7S 9aS
dlr[n %tbmgo ff; @)@Tyle X '\“' I[? exa Iopyrézm(gé 1Cc1[? 4?o>f'azf|r|1 -8(1H)-

yl-4-(3flpora-2enatitishanyhy3 mddwﬂw Rydimeghylpsopananide (R&Rah10mg)
was M@B@N&édaﬁ idmp MBGH Phﬂu)4ﬂ;wéallman5céi(sélt bath before adding cHCI

solut yéhg' 'ﬂVr’i Nt Rl ?Wb'upé I to a 5g SCX
co'ureao el Votae g e%r%eltg ﬁE %gﬁi id withgyHs in
MeO&b94iil BmL() Solvenheyapcmam ;Resrrhee pudlied R b sekPaleeplumn
elutirsg with Rerttto E¥CAlcao 110 % MeOH fitOdvce Sotvent egapprated to afford the
title cﬂnhéédrﬂﬂaéta Whife sbj. 2 hours. Placed directly onto a
NMR;Pi0p »@ﬁ%@ﬁ% R0 1 o7 G ARtk 7 21 (1H, br
s), 79911 2Hsa|)v®ﬂf1( apbrhbéd 1lh11<!>ér8)r‘b89céd)8pw§shf @402 (2H, s),
3 89:(1f11|—brddi)¢ Be8t { Hed),ch#pquindi ra} 383 OTH, Yh31d- 805 (RH, m), 2.76 (

)1Qm)( NWX@W’ZSOQWH?)Z %982@%((41H Hn§)1 5? 8%2((16H m)
Ms(épéﬁ))(“/%ng‘/}%wﬁ"@ 1?&’{’% t), 4. o (LR by n) o7 (

1H brm, 376 ( 2HmM, 3.55 ( 1 t), 3.15 (1
Exarnple 46 32-(]53 5( blsl(-l;nftgqrcunemylmmmzhl-{ﬂ-(&ﬂ us0e-22methylphenyl)-
6-[(7STAS)LE( d etriymﬁa g F Bpyrdzinb[Z, 314160, 4]dxa'3zln-8(1H)-yI]-3-

P ﬁ enyl |

py"éﬁ@ éalzbl S PLu rorret 0@ (déxgg.lpo?o 4-f1

uor ophenyl ) -
6-[(7S, 9aS) - 7- (hydr thylghexahydropyram nof 2, 1-c] [
1, 4] oxazi n-8(1 H)- y

pyridinyl}-N, 2-di rret an@m hydrochl oride (E48)
O1X H IN" HA FVNI/N

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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F HCl salt nmade according to nethod described in
Exanpl e 41 starting from 2-[ 3, 5-

whe@(oedes4 uor onet hyl ) phenyl ] - N-{4- ( 2- chl or 0- 4- PCT/BP29P61608845
nyl)-6-[(7S,9aS)-7- 25
(hydr oxymnet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
H -yl ]-3-pyridinyl}-N 2 dinethyl propanam de (E47,
10ng) to afford a pdl e yellow solid. M (API+): mz
689.2 (M+H; 100% Ex e 49 s
2-[3,5-bis(trifluorongf
(hydr oxynet hyl ) hexahygt o
H -yl ]-4-2- o
(hydr oxymet hyl ) phenyl ]-3 ridinyl}-N, 2-di met hyl propan
am de (E49) -144 WD 2007/,028654 PCT/ EP2006/ 008845 «cO
H NF3 ~-NN-YA O i\l CF3 HO

2-[3,%1;53:3@31'%#5?9 LI DR ORI 3 BRI A A0 b8RE iR e 78 957
({[(1, didimethylethyl) (dimethisilyllpatmethd)hexaby drapyraaiaelddt-6 i) doxazin-
8(1H¥H I]Q{ﬁ Adia IBZN Qldlmezthyipr&bbnblimdé(D% 22mg, 0.027mmol) was
dlssoY E I\QI Q)Tif Ie)d%eeﬂw&e sHItYAth 46 - Deféréladding

C. HCLEQ ﬁa %Dﬁng JE_ rﬁeytlﬁgmﬁgreaa@g'}gm)@d% ~Q0°C for 1 hour
beforgowtmiag ypsand § gang Tr &eic? herrsriBlacptdifgetiyt prie a 2g SCX
colunam waehingtvvlfh MeOld1(2 X Sral) befofe etidithg thercamtpourahof with NH3 in

SE¥M9! 98Rent'Bvapborated tRddeducéd prdsitire t@%fﬁ@l"d?the title

l h NH3 MeOH (
com e Utd Q%Sf]{}szﬁgﬁgwg(@h{g)\ge; due plupl fied 10 on g(
MPR-d)it 8893 W )07 -89 10t GAJ/ BEh:S): 7.53¢ 1H, d),
7 34 { ﬁH m)e@ Eify( oH; s])O%?1I\(eU-IVtEt4C2\Z(1 $obvrant 4.8V 4 pidd ,aerend) ,t 76 (

%ﬂhet t3ubq ﬂwp@b(mi(ﬂs @A),C268L2 I68S2HIMY) 2. 5NNE 4o ( 3H,

-N-{6-[(7S,9aS)-7 30
~k- C] [ 1, 4] oxazin-8(1

33]4;;? 9 )(113q|(3 ) 778 (L H''s)" 7.6
3 28 1H, 7.00-
214%’6) 16893 Mb1+;4 Pi)H d). 4.67 §1 H Q 4.53 (1

H d), 4.42- 4.34 (1 H, ,405-398(2Hn)390
Examplk/4§ Gli{subrblé(ﬁﬁlu&o?l@et(fwl) N5{43(208hlo?omﬂuorophenyl)

2)}51:3%?5 '(ZY anammtygy %NOI‘I 22 [1 '"'8(1H)'y|]'3'

2[35bls(trlfluoromethyl)phenyl] N-{6[(7S 9as) - 7-
(hydr oxymet hyl) hexafp/ ropyrazinof[2,1-c][1, 4] oxazin-8(1
H)-yI]-4-[2 20 HCI F,

(hydr oxymet hyl ) phenyIL}\;- 31 i i }-N, 2-di net hyl propan
am de hydrochl oride _¢E58 1 CF | a

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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NNOQO i CF3 HO HCl salt made according to nethod

described in Exanple 41 starting from2-[3,5- 25
whe@(oedes4 uor onet hyl ) phenyl ] -N-{6-[ (7S, 9aS) - 7- P¢C/EP29RG/ON8845

et hyl ) hexahydropyrazi no[ 2, 1- c][1, 4] oxazin-8(1

H) -yl ]-4-[2-(hydroxynet hyl ) phenyl ]-3-pyridinyl}-N, 2-

di met hyl propanam de (F49, 10.2ng) to afford a yellow

solid. M5 (API+): 6@%&&;(%&; 100% 30 Exanple 51:

2-[3,5-bis(trifluoro yI)phenyI}:-I\l—[6-[(9aRor

9as) - 2, 2- i S

di oxi dohexahydropyrazd/no 27

H)-yl]-4-(4-fluoro-2-

met hyl phenyl ) - 3- pyri di' nyI N, 2- di met hyl pr opanam de

(E51- Enantionmer 1) - 145 V\D 2007/ 028654

PCT/ EP2006/ 008845 OO CS N Ol NCF3 F

|
2-(3, pehjgtrifistose WW&HYM{@WMQ Eﬁ{Navi'- a] pyr azi n- 2-yl
dimethylethgh) (dimethod BilylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
y]4{@t(mdr6ia ¥thyl hl@hw-@l @yridmy’zl} N32etiraetHyipropbHamde 61 )
24.68 >f$ rﬁop at %@H((SF? %(bje%ré“BAdM@% HCI
solutigain 99RS-J herfea ﬁﬁrﬂ"" XBiTE AN &R I abARONGR: Poured
directly ogte aﬁgeS@éfcmlum washiggswits Me@bd2us i Bl beferealuting the
compsaUutil off With KBS oF MeDH {el 200! 8ovedt édapdratdd.tRédigue purified

Slamie fiting g L {itlon EROAY P QR foli8Red By2P-10%
&lgﬁéﬁi@c rega?at"lq %ff:%?t%%:?l] cond|t| %Eﬁ_a@]zjilﬂess gum.

NMR 0406MPpig, QBCI%EM 24 bR &L &) nl A8Xaltd/ 9-, 7r66a?1<59 (B MY 7.43 (
1H, ty,/ %28 EI1¢Wm)at7eO(186 96/(THn ni)e et { O, Q) 467 223, m)) 4.53 ( 1H,d),
442&%%%& 55% Beg®eDh, ﬁggjéo -7 (BN, %@@L 8D (1H,m),

3.00 30T ) mam B SoTate 520 (oo

MS (t&z’?le‘étm&ﬁ@i(/ HMPH5 1985 1 H NVR (500 MHz, DMSO-d6) 8
ppm 8.02 (br. s., 1 H 7.89 (br. s., 1 H 7.61 - 7.84

Exarhple 801D-[3,516is(#ifldordméthi®)phenylBNUB-[(2S19a$)-72 (br.
(hyd?oxyrqiemylﬂ\é)?ahycﬂ'o%&réﬂho l‘Tllc]% gfoxazm-8(1 H)-yl]-4-[2-
(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide hydrochloride

(E50) )
E 4 HCI
O/ = T

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%)

L4t hiazin-8(1

Example 51: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(3aR 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- Enantiomer 1)
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- 332 (m 5H 2.8 - 3.03(m 3H 2.52- 273 (m 2
H 2.01 - 2232 (m 7H 1. 13 - 1.59 (m 6 H M

w@ doorezdey4 687 (M+-1l) 20 Exanple 52: PCT/EP2006/008845
2-[3,5-bis(trifluoromethyl)phenyl]-N[6-[(9aS or
9aR) - 2, 2- di oxi dohexahydr opyrazino[ 2,1
-c][1,4]thiazin-8(1 H)-yl]-4-(4-fluoro-2-
nmet hyl phenyl ) - 3- 9 di nyl ] - N, 2- di net hyl pr opanam de
(E52 - Enantio - 146 WO 2007/ 028654
PCT/ EP2006/ 008845 10S CNCF3 NI NOI NCF3 F
The title conpounty obt ai ned as GMme second
conpound, | abel edE&Engnt i mger 2 fram the chiral
separation perfornmed o
2-[3,5-Bis(trifluoronety

(2,2 5

pyri di nyl]-N, 2-di met hyl{gr gpanam de (E33) as reported
for 2-[3,5 bis(trifluoroifethyl)phenyl]-N[6-[(9aR or
9aS) - 2, 2- di oxi dohexahydr &pyr azi no[ 2, 1-
c][1,4]thiazin-8(1

N ngﬁé?k@%ﬁm%& 2} y%@?@?fﬁ@b-%% [ hQgtdel 2
methyipg) pyreinyh2 Upoom@ﬂ!y@phﬁﬂyll M2+ NVR (500

dlmedeprolwaéhﬂ@ (..’p,p‘rﬂ’srr@ wWdw sulsmitted] foly cHir@sgparatian to olate
its er\'&nt%n@érs Tﬁe Fhartidmet I5beléd 46 of dnkAowh Hit Sthgle Ztééo&ﬁﬁmlstry

was o egrg epflc‘%tg/e c@%@o desopl} %ﬁ?%w%og?a}@e 2 rgg of title

com;pq;unLd 5%e.e3 Anghytical therlltloq me 23y 6 H) 15 I\/B

Semjpriepacative SFC (GHsoOnEeangitiorss:
2-[3,5-bis(trifluoronethyl)phenyl]-N-{4-(4-fluoro-2-ne

t hxl u‘ﬁ%dbbﬁéﬂ J}dflﬁ,} -3-oxotetr ahydr 0-1

H o6 e] H—aaz 2-3H— ammet i"l"I"N, 2=

o Ghite) Colurman s e IR AL L OB, 128 XBIeh o N cha - 504

TH Mtstmmphasga n-Hexane/2- -propanol 94/6 % viv

2 h:fﬁ@\ﬁTQ!es(t rifly@nameinhy! ) phenyl]-N-(4-(4-fluoro-2-ny

B AEERH )% UV at 225 nm

J

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) 8 ppm 8.02 (br.s., 1 H) 7.89 (br. s., 1 H) 7.61 - 7.84
(m2H)7.16(d,1H)6.90-7.14 (m,2H)6.72 (br.s., 1H)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, 7 H)1.13 -
1.59 (m, 6 H)

MS (direct): 687 (M+1)

Example 52: 2-3,5-bis(trifluoromethyl)phenyl]-N-[6-[(3aS 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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{[(2S)-2-pyrrolidinyl methyl]am no}-3-pyridinyl)-N, 2-di

nmet hyl propanam de (D62, 38 ny, 0.064 mml) was
wale@sobssed in 1 nL of anhydrous di chl or onet hanECERP2006/008845

treated wth triethylamne (20 L, 0.143 mmol ). The

sol ution was brought to OC and 25 tri phosgene (10 ny,

0.034 mml) was added The reaction was stirred at 0C

for 15 mn, theﬁ ought to roomtenperature. After

24 h, the reacti s diluted with dichl oronethane

(10 m_) and extr ct with brine. The organics were

coll ected and - 2007/ 028654 RETL/ EP2006/ 008845

t he sol vent rem)v NheNroduct 2. i sol ated by flash

chr omat ogr aphy (sil | ca,[| cycl : Et CAc 80:20 to

Et OAc). Thus were obt ai Red™8 CfiFar get

conpound. HPLC/ Ms: nf | , NVR (400 MHz,

DMSO-d6) S ppm 8.03 (S 8.00 (s, 1 7.89 (s, 1

7.66 - 7.72 (m 2 H) D4 - 7.13 (m 2H)6.94-

7.0 (m 1 H 4.10 (t, 3.94(dd,1 H 3.74 - 3.84

(m 1 H 3.47 - 3.59 (mF1 H 2.90 - 3.08 (m 1 H)

2.43 (s 3 H 2.09 (s, 3 H1.97-2.10(m1 H 1.74 -

The t@& ne gad '\_rgaslog'tgin'edl as7 ghe gécolnd_golmgg&ﬁd q'é?)elle% Enantiomer 2,

from she gf salbsesp(araﬁlqn perferraed pn) & hbavBisnflyeromethylipbienyl=IN46-(2,2-
d|OXIddmlyéxﬁitydyd)pyraﬁmb[2al@][114]dxaha>6s(hyt)l-lyb)-4 (4-fluoro-2-methylphenyl)-3-
nszlgyNQOdlﬁiéth vipfdgahahhidiedE3B) %s%%@iﬁted"fdrzﬁ Ppridinyl}-

bis(t g@gmw%)ﬁ%bg %@(@%F{ Elsg%.?i\b &g%dohle rde}lo})y 329:3[2 1-
cll1,4higzip R {1-yl-4{F-1uaiai?-pethviphenyh=3-p et ingir- \b8ur nal
dimetitylpropehanmiide (5151 Ystitahety 0 nigR 48565 %ea85andigticaigetention time
14.50 3R]l ol ), [3 5-

Rk owagf 5y PR Gl s b
1H N”@&)g Pﬁpﬁ Og%‘ yh{ﬂfﬁganf% %m 21H)73838

-33 Krmreﬁﬁy)ez B;a-e’h asm,rseHIzsz 2)72dm, ) £,01cop@@r(n,)7 H) 1.13 -
1.59 (m¢g6d4) (38 ngy, 0.200 nmol) and caesi um carbonate (65
) in 3 nmL of dioxane was heated to 20
MS %&Q ﬁgg @ggl)ed vi al over ni ght. Heating was cont| nued
for additional 2 days was diluted with 10

ExarprA§3aRc{?»e'éch'%(éﬂﬂuommﬁtmehenwwﬂmjéﬁlmomthylphenyl)
6-[(7d5)-3cbxqttiBiytiroatd-pyneolofl Reciimidaanl (3 HJ4yH-Ppydidinyl}-N,2-
dlmétﬁﬂrjrggbﬁhﬁﬂda)(ESbPSh chr omat ography (silica,

cycl ohexane: §0:10 to 30: 70). Thus were

obt ai ned 14 ng@e target compguynd. 25 HPLC/ MB:

mz= 651 (Ml) %byUV 1 H NWH (500 MHz, DMSO d6)

b ppm 8. 34 (s, 1H) |

7.77 (br. s., 1 H)o7 5|(/s 1

84 (br. s., 2 H

§ (d, 1 H 7.19

< 96 CF§, 1 H) 3.72
02 7300 (m 1H 253 -

2.28 - 2.42 (m 1 H 2.19

H 1.66- 1.78 (m 2 H)

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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30 1.60 (s, 3 H 1.44 (s, 3 H 1.26 - 1.38 (m 1 H
1.11 - 1.22 (m 1 H 0.8 - 1.07 (m 1 H) Exanple 55:
wW@2¢403/0886bi s(trifl uoronmethyl)phenyl]-N{4-(4-f|RCI/BPROGr@®S845
t hyl phenyl )- 6 -148 WD 2007/ 028654 PCT/ EP2006/ 008845
[ 8a- (hydroxymet hyl ) hexahydropyrrol o[ 1, 2-a] pyrazi n-2(1
H) -yl ]-3-pyridinyl}-N, 2- dinethyl propanam de (E55) N
the solvept Ferrovedy Theupduct was isolatedbyflash sbramatagraphy (silica,
cycldn@kahydEfmAc 80t2d fb RtOACY Tatswdre(dBthingdreeirtpoidthe (taXgbt

com ,gp in et hyI sul foxide (1.5 nl),
5- bi oronet hyl) phenyl ] - N-[ 6-chl oro-4- (4-f|
HPL né%ﬁ "I’?g -3-pyrid

TH NMiR | (#OQMHZi RMSEH ) PR RGeS Wb 808/ (s0231)7]-8848, hijh) 7.66 -
7.72 qim) 2110) 298I -UTM By @nid) 6.94637.08) (e ) dctded, 1 FHe3.94 (dd, 1 H)
374f%3614 ud 3<HW% mbgaesl get 3,880/, f1q1'1)2413h@us%)209 (s, 3

A '%W ‘%ma%dﬁgi TR G I e H)

rTg) wer e added. The resulting m xture was heated at
Exarh pC58012-[3,5His(triluocomethyl)phapyl] iN-{444-fhidronRanethylphenyl)-

6-[(98811 -6Rokekahy#did-HHLPY r@dlo[w-B][[wal]araz(e uﬁdz)(sH)Ip?-s-pyridinyl}-
N2c§ﬂgeet%ﬁ ’%tb%sqg%@g aact ed with éthyl acetate (3 X
B organi c extracts were dried and
concentrated in yacyo to a residue which was purified
twice by flash ¢ ggraphy (first purification: 15
Et OAc/ Cycl from 80/ o 100: 0 t heRFDCM MeCOH 95: 5.
Second purifi Cat&l/N A to give the
desired conpound (

oam T.1.
DCM MeOH 9: 1, Rf=0.29.

FRt 20673 m n
wth mz = 653 [ MtH] +. OOI\/Hz DVSO- d6) b
ppm 7.94 (s, 1 H) 7.82

. S., 1 H 773(3 2 H 20

7.07 - 7.20 (m 2 H 6 - 7.07 (m 1 H 6.46 (s, 1

H 3.90 (d, 1 H 3.37 - B.60 (m 3 H 3.11 - 3.32 (m

4 H 2.80- 2.95(m 2 H 2.47 (s, 3 H 2.18 (s, 3 H
A sollitiBA of zgéa§)2oct%ﬁyd|?o -rH-PByrfdlof1S2-a§1 1) dibz8Bin-1-bne Folsh Journal
of st U0 194 1343 S0 (1019 4290 1o F0357 o o e
bls(tmﬂmrglpi@t{wl)pheggl] N-[6- chIor -4- ro-2- methyl henyl)- -pyrldlnyl] -N,2-
dimeth|lgrépanartigel \0O) REAAPA6E P} (530ing| 0,0898] pyrad)z iN N2( 1
dlmehliyeﬂyleﬁdmmm@ll(mm} -0\287 n6linBB! Boppur(p Asthde (88 frich @).26% mmol)
and Sheidm ArdbiAtk (%'5 mg, F0.1B9 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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To a solution of
(8S) - octahydropyrrol o[ 1, 2-a] pyrazin-8-ol (D71, 32 np)

W0 pooreedeyd 30 sul foxide (1.2 ni), PCT/EP2006/008845
2-[3,5-bis(trifluoronethyl)phenyl]-N[6-chloro-4-(4-fl
uoro-2- -149 WD 2007/ 028654 PCT/ EP2006/ 008845
nmet hyl phenyI; 3-pyridinyl]-N, 2-dinethyl o anam de [ WO

[8a-(hgdEpxyypetivyl lqwhuggropamaolpb‘t galpyraziard{d Myl - @wru{ypyl}-m-
dimetayipropandmideqESSyul ting nixture was heated at  150C
for 24 hours. The m xture was allowed to cool down to
r.t. and diluted h water (2 nL). The aqueous phase
was extracted withl exhypyacetater f3xx 2.5 nL). 5 The
conbi ned organic eﬁttwr? cts were drijed and concentrated
in vacuo to a resi kch @as ified by flash
chr omat ogr aphy (DCM MeOQY fro tor95:5) to glve
the desired compound (18.]8 ﬁ'g) S yeI pw foam T.Il.c.:
DCM MeOH 9: 1, Rf=0.48. MS: peakfat Rt = 0.71 mn
with nmfz = 639 [ MtH] +. H NVR (300 MHz, DVSO-d6) S
ppm 7.95 (s, 1H) 786( r. s., 1 H 774(s 2H)
7'07'_7'2053 6.98 - 7.08 (m 1 H) (SQﬁ
To agplutionof-hexa sd(qiqyrr:gﬂqﬁjl &a}gwyrazm—ﬂg@l(-l)rylnaethpngl 1,35 mg) in
met | $QIfokide (+.52nBR 208, 5-Bidfriflaordimethy/])pBehyil-NL[6-Ehidrd-8-(4-fluoro-
ﬁgeﬁer'd)n-g- fénnyelf]fNZz“d(rﬂéth%d%pén ide | rg%dd!;/od §97] {60 mg)

and 9_@ aggiup G fpng were ad%ied The resuI m|xture Vs Reated at
150°€ for i hoprs.3The mixture wes allowask teysoah Hew tp-ri-gng fuather 67 (17
mg) ama pdtassium carbonate (15 mg) were added. The resulting mixture was

heaté®hhY 504 Ira/H f)mﬁei é*er BAYXAEA ad sraed (o RY6It8! ] And diluted
vih yilgfedfind Theednmme pansitneisd yia gl acgige 0 20
Iqenegmijned Fﬂrgmp eszr@c wgre,dagd @ndse pted in vacuoto a

remdﬂe[v@‘uéh i as( puriffedutaricerby Hikalsh wheorpatograply [firs{ pdrification:
EtOAdj/Zﬁmbrﬁtdmo Gl OBthSDd:M/ﬂ/I@QH gs@x&édamaémﬁrc@wﬁf

B2 *?fﬂfyér’ﬂgéw%mmgmva" %Mo o
in dry nethanol (1 ni) at 0C,
UPL&MSdpw at Rt ﬁrﬁsém Mﬂeratf‘rm/z #ieB5 M) The 25
1H NIMRYB00 an DMSC-WRS pphr v:gad(san K7 Bar(bi.. 5, hel)rs7aus 2 H)
7.07 LS gﬁszﬂ Q@Gdg%hﬁa@ 46?Fd1ﬂ'3€)@§dﬁ1ﬁ@§7 3.60 (m, 3
H) 3,47 ok B8, 205 2 st 3@“? BT w 6 1.82

(m, 2Vdph , Qrioh32,- ©054XMms@fdtion in methanol) to give
the desired conpound (4.5 ng) as yellow oil. UPLC MVS:

ExarRK56 28, 57bid (tFif1uBronté thyphe nyl EAX 4L (dtfilidro-25Rethylphenyl)-
6-[(8S)-8-hydroxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E56)

N._N

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-
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The foll owm ng exanpl es were obtained through
preparati on anal ogous to the followng one: E58 35 A

WG emperssson of PCT/EP2006/008845
2-[3,5-bis(trifluoronethyl)phenyl]-N[6-chloro-4-(4-fl
uor o- 2-

nmet hyl phenyl ) - 3-pyridinyl]-N, 2-di neth anam de {V\D
methygieny)25pyridinygaV, &g;lmeih)dla@pavmwwy\/ 8@ 3/002577] (60 mg)
and ;P&Eé&ﬁ%@@@ld@)&&@(& mg) were added. The resulting mixture was heated at

150° 924*%@? Wa% Al g:%d1 1abWAH N ané dfifited with
%\”&PH 1P

wateN? ﬁlgar\rlgqﬁ ﬂ)étr rg |W|thzetg|¥5 acgtgte (3x2.5mL).

The carobietarganieexiacie yera drl@ﬂ@%@)f{@ﬂﬁﬂa}emvm &R residue

whicl vesap@rifiddibe flash 8arhatogdatys(ROK/ MeOH2 66m 60@0rtodE:5) to
give tHdé&rsd b@rﬂpﬂhﬁﬂ‘é‘igﬁv\?ﬁ) hskéﬂowl%mnt. h di chl or onet hane

TL m&g:'\éb\ém@%?é%{? 8% Cl ag The organi ¢ phase

yness and the cru,de was purified

UPLGWShP@%?b&t gfhy 1 mainwighYart 63984 +HEy ¢l ohexane: Et OAc

1H NMR (860 Mki2) DMS @ideps tpipen 7198 s, ddrpb86dbe.39, ig)).7.Mds.e2 H)
7.07 D'?e@@‘(rﬁdQ HY®98Cl7 88l#nS 18y 6.50r 8P et agcar.gh (), BHf 182 -
2.99 @, ﬁmgg f(%°3‘%‘%‘)pf4bm‘d“éé'(mpb%)e§'%e 2.56%m. 19H2.18 (s, 3 H)

2.065 2124 gmpil Sk 1P 1~ 7P S % AYT) Bl iyl POy 4-hI Aot -40Amye! H)

1.41(%y6 phenyl ) - 6-
[ (8aR) - 1- oxohexahydr opyrrol o[ 1, 2-a] pyrazin-2(1

1e/57: &i rs%'ﬁ‘ t}rlle iyl ré280,
met@eﬂgavﬁzﬁ ‘é:(h prﬁ% Yzinsa(1H)yil-

-pyrlﬂlrwIH-Nashrrmwlpmmnmde (B3 stirred at 0OC for 30
m ns. The sol vent was evaporated and the solid was

triturated with pe aneto give title conpound (50

ng). Exanple Stru ract erfg ®ononer Monomer no

ation Preparation k\/\ oFFF Description 76 NY
I

~N N o CN (8aS) hegah pyrrolo[1 | F F

,2-a] pyrazin-1(2H)- L | IQ(
sarre as NY Obefore ~NII

® (~" o FF The

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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\'l E60 o F F F H Described in ~NNO/ CNIliterature:
\ F N Qinolinone F F\ conpounds. | Jpn. Kokai Tokkyo
wKodwo/0tsb985) , 12 F pp. CODEN:  JKXXAF JP - 158CT/E¥2006/008845

2007/ 028654 PCT/ EP2006/ 008845 60166681 A2 19850829

Showa. CAN 104: 109495 AN 1986: 109495 CAPLUS E61 ~ o

FFF 1H NMR H The :ne as \" (500 MHz, ~T< INN 1 F
(8aSPhEKakyjropyikols| F 2palpy delzirt-1 (2 Hf)- bneHCCD?(Gor?Q g, 3 qH) CuK72 mg, 2
eq), Iglg%ﬁﬁeth}léet Ieﬁe(%n'{lﬁe( de)zé C%Cdggfh 4m8N =q) in
d|oxaonq)éi mQ)vaa}% h(s ed7|n q_ﬁéglegéubeft (?rﬁ)réhr gj PEQ)
overrghg. Thermaction mixure was em uplwuh dlchloromethane 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 Q{;O ok H o Description 76
Ly o N (8as)-
|
A, F K/N\ hexahydro.pyrrolo[1
l g F ,2-a]pyrazin-1(2H)-
one (D76)
F
E59 O{“(O e «H | The same as
\ O | bef
non N efore
) 1
a F K/N\
I F F
F
E60 Hs e F H Described in
N
LN N O | literature:
W Quinoli
. F K/N\ uinolinone
| £ F compounds.
Jpn. Kokai Tokkyo
; Koho (1985), 12
pp. CODEN:
JKXXAF JP

-1561 -




1.71 (m 6 H) E62 o FFF H The sanme as
ONF~N FF F -

7y

O before

N |

~

"N N CN

152 WO 2007/ 028654

woe o/ ar806/ 008845 E63 "H FFF H Descri pti on 12CT/BPN06M08845

N (8aS)- N O I F N Hexahydropyrrolo[ F F
1,2-a]pyrazin l-r 0 3(4H)-one (D12) F E64 FF F H
Description 14 YIN| o | F CN (8aR) N
HexJihydropyrroI of F F p|1,2-a]pyrazin- 3(4H)| 6066681 A2
(D14) F E65 N~ F F F Des¢ription 5" NI N 19850829 Showa.
Q) - -
<(:|]9?3L>? 4?3?2228{3- "o Hz(N:sil) iggrzgs?[ “E2Eg6 N CAN 104:109495
Des¢ription 5" NI N o (9aS)-Hexahydro- N F NAY 1986:109495
Hpyrrolo[1,2 H | F F d][1, 4] di az¢pin- O 2(3HPABRYS
(D5 F
E61 U(;o e 1H  NMR H | The same as
Ul (500 MHz, Qﬁ%o before
® ) i - |DMSO-0) 8| | N
| FF [ ppm 1117
Hel (br. s., 1 H)
I 8.35 (s, 1
H) 8.04 (s,
1 H) 7.83
(s, 1 H)
7.69 - 7.81
(m, 2 H)
722 (d, 1
H)y 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) 111 -
1.71 (m, 6
H)
E62 (3<,H¢° F H | The same as
NK/N N i Q<(O before
| i F K/N
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Exanpl e 67:
2-[3,5-bis(trifluoronethyl)phenyl]-N[4-(4-fluoro-2-ne
WO bool7oksssy/ | ) - PCT/EP2006/008845
6- ( 9- oxooct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi n- 2-yl ) - 3- py
ridinyl]-N 2- 5 dinethyi propanam de (E67) Hc NO N

CEF3 Q1 NUNNCE3 \ F -153 W) 2007/028654

E6BCT/ EP2Q0%6/ 008845 fTe a gol ution of WH Description 12
2-[3, |s(tr|fluor met hyl ) phenyl ] - ' Ioro(gg3§4-fl

uor - Zkg” rrolo
met hyl phenyd) yli]-N, 2-di mgt hy%ana#@yﬁmy

. 092 mml ) in 0.5 m_ of 1.2nbeyrazin-
1(6H) -one (P78, 33 ng, 0213 rmol) and potassj um

ahydr o- 2HF pyrazi no[ 1, 2- a] p# azi n} 3(4H)-one (D12)
carbonate (B89 g, 0.28 mwl) 5 andithe reactipnwas

E6hef { At_)%s ’ . 1t was wor ked/ up\byH di | Reseription 14
Wi thh &%(c,h' ne and extractim bri h@arThe

or gani c g ¢d (Na2$O4), and [t heg solivent
rempved.® The @ pas |purified by f Hexahydropyrrolo[
x0ky: ‘silich, |cyclohexame : Ht OAc 5b2sypyrazin-

sined 37ng of tfhe title ¢onpothd. MS3(4H)-one (D14)
2 (Mr1) 10 1|H NMR (500 MHz, DVBQ d6) 6

3, 1L H 7.82 (d, L A [5es ) otion 5

) (m 3 6 : q

5 " 32 (meg . pieas e
| 3 H 2.52 g N | PHAgyrrolo[1,2-
=31 (m 8 H) 1 a1, 4180azEpin-

: O
] i | uor omet hyl ) phenyl ] {N-{ 4- (4- f | LBPEONEEDS)
t hyl phenyl ) -* 6-[(9aR or

E6BaS %@\?oct ahydr of 2H pyrazi no[ 1, 2- - Begdrlption 5
pyr i diayl }- N, 2-di ngt hyl propanam de ang 1 Qr )
1) H N 30 FO CUON CF3 '@éﬁmﬁgxahydro
2-[ 8, 5-bPs ? hyl ) pheny! ] { N-#i A (4-NNubaYFolRE! 2-

t hyl phenyl 9-0x00¢Ct ahydr o- d][1,4]diazepin-
2H pyrazin 2-a] pyrazin-2-yl)-3-pyridin@]- N> @HiloREB{(DS5)

hyl propanampdé (E67, 30 my)

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-pyridinyl]-N,2-
dimethylpropanamide

(E67)

N CF,
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was submtted for chiral separation to isolate its
enantioners. The enantioner |abeled 1, of unknown but
W@ e0wghoezsest er eochem stry was i sol at ed usi ng t hePCT/EP2006/008845
followng conditions (obtained 8.3 ng, 75%.e.,
anal ytical retention tinme 15.5 mn) 25 Preparative
condi tions: Anount supplied 30 ng Chiral Columm
To aGdiutiancH| 2-[5his(trifluoromethyl ipnenytpiiV-{& chlose-¢-(4-fluoro-2-

metrg %’WD@ %yr idifyRMND- cﬁﬁfelt@lﬁ/ﬁdﬂa‘rﬁanﬁbé"[W@Q@OBﬂ)W 7 5Pmg,

0.09 2%8554 %%588&4?0%%‘#’5\6 ﬁ‘ékna i | iégyfw Pgdlpyrazin-
1(6H}-oRgi (D78 33 rog; 9 A13cpMan-ardpRiQssm @m@n ? mmol)
and the relebtion evasHalt at 15DER doe22 h. tovasworksd ap b%d:MMng Mithw

d|chI6ﬁ‘§rﬁeﬂaaﬁe'Qr(d‘éﬁréi’:ﬂﬁ%@vlmbnng Pre Qrgé?ﬁé@ﬁie'ré’@nb’&' (Nfazgég) and

thes ven r gaﬂz%pr@ w;asda]nf egqunf}%s r‘oinzﬂgbg@% %l%ca
cyclogeg@n@ mEt@Aq)SQ;S@@o @; Acs Obtainggl 37 nag of thg titte campoupg.
MS (4ir8&t)-65R @+1Y m 1 3.21 - 346(m 1H) 3.04 - 3.11

1H m 8,079 s2155r)7 1H)782d1H)766-
7.7%&% ﬁgg]( '3%&?56% (%1 ™y 571 %0 imt1) 305 - 3.32
(m, 12H) 3,0- b3 JBt(M.f1 Hd Rt ByBO6) (hehil) 2. 52 (2.6(84(#11 26h32.40 fet, 1 H)

2.01ty3ptrang|b)-1.19 -6-5¢ daSedH)
9aR) - oxooct ahydr o- 2H pyr azi no[l 2-a] pyrazin-2-yl]-3-

Exarhble BB %1% 5-bisthironedh {fohepyl- A LA fyorB-Fmethyiphenyi)

6-[(9aBpenunfask-axnestabydee-2¢hpyrazinel1,Ralpyearin-2-yir3-pyedinyl}-
N,2-dimethlylpropanamiden(E68 - Enantiomer 1)
2-[3,5-bis(trifl uﬂromathyl)phenyl] N-[4-(4-fluoro-2-nme

t hyl phenyl ) - 6-(
oxooct ahydr o- 2H{pyr azi no[ 1, 2-a] pyrazi n-2-yl)-3-pyridin
yl']- N 2-di et hyl pNopgnani de (E67) ,CRgs described for

; {4-(4-fluoro-2-
nmet hyl phenyl ) -6-[ (9aR F
9as) - 9- oxooct ahydro 2HP

¥razin-2-yi]-3
?E%8 -
Enantioner 1). Oot ai nexy

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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>95. 5%.e., analytical retention time 17.7 mn).

Exanpl e 70:
wOoR(GsHEBsacet yl oct ahydr o- 2H pyrazi no[ 1, 2- a] pyr BZI/BPR0§08845
) - 4-(4-
fl uoro-2- nethylphenyl) 3-pyridinyl]-2-[3,5-bis(trifluo
romet hyl ) phen -N, 2- 25 di net hyl propanam de (E70) -
Analygisal 8BC2 g@z eenditionsEP2006/ 008845 - YO CN CF3 N |
NO, I N\ CF3 F To a solution of crude

ﬁglq?n& R h T EPTRAFER( QRPATYAY x Bdedd-TTUoro-2-
T MbE iR g FleXEnbrs PIAHC) BB WL (ot bpar ea

wil tFHiowtmaten al oqou?>5|dnb$xrmjure to that described for 5
D@ 89 ng, 0.141ggphy in S5 nb of dichloronethane werg
a creo at oC tri a:yl am ne (197 L, 1. 41T mmol ) and
acety—ehtorde st —31-0—+me)—Fhe—Freaction—was—
| fDetQ@tlQrbomteIMVraitZ;’rOpnmor > h It was diluted with
di chl oronet hane, extracted with sat NaHCO3 sol uti on,
1H NMR (QOGMHESDMS@$ ?sszotqunq 7\835(d, 1 H) 7.50 -

Sy e L e
(m. b mﬁfa ? B 6 g O s 3385 P10 (DBGINRS - 2.67
(m B—Ibﬁrﬁ&%(ddZ1(H)198H)2 315{91 (7sH) 1.0)- 176@](m &7HB3 (m 2 I—I)

7.14 692-721m2 665-680m1

d 1
Exa ?’sé l(l fyl ziyl henyl)
6-[(9@& 1017892 24 %%p(oc?:;z ragziﬁé[s %nﬁ%-pyﬁdmyl}-

N,Z-Qimetbwll)l‘.onmz!mIGE(XE(ﬂﬂr-lﬁnaBtion(QI\Zi)Z)/2 Exarrpl e 71:
N-[ 6- [(9aR or
9aS) - 8- acet yl oct ahydro 2H pyrazi no[ 1, 2- a] pyr azi n-

2-yl]-4-(4- fluor t hyl phenyl ) - 3- pyrldlnyl] 2-3, 5-
bi s(trifl uoronet h henyl ]-N, 2-di net hyl propanam de
(E71- Enanti omer O YO CN NCFZF,/ NI NOI N CF3

I F
N-[6 (8-acetyl oct ahydr |-2 pypaz| I, 2- a] pyrazi n- 2-vyi
)-4-(4-fluoro-2-

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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met hyl phenyl ) -3-pyridinyl]-2-[3,5-bis(trifluoromnethyl)
phenyl]-N,2 - 156 WD 2007/028654 PCT/ EP2006/ 008845

walrewentssspr opanam de (E70, 44.5 ng) was subm tPEHEPING6/008845
chiral separation to isolate its enantioners. The
enanti omer | abeled 1, of unknown but single
stereochem stry mas i sol ated using the foll ow ng
condi tions (obt Tﬁe 12. 8 ng, >99.5%. e. anal yti ca
retention tine 13,1 min) 5 Preparative condi ti ons:
Amount suppl i ed 4 ng Chiral Columm CH RALCEL OD-H
(25 x 2.1) cm bike phase n-Hexane/2- ro anol 85/15
%v/v Flowrate ¥2 m/nin P 182 bdfs T 36 C

Det ection UV at " ANal yt i~al (Berger)
conditions: Chiral Col CHI AL H, (25 x 0.46)
cm Mobil e phase n- Hexangr2:NT n B6F15 %v/v Flow
rate 1.5 nl/nmin P 180 bay_ T 3 Det ection W at 220

nm 10 1 H NMR (500 50 d6) b ppm 8.02 (s, 1 H
7.89 (s, 1 H 7.61 - 7. m 2H 7.14 (d, 1 H 6.92
- 7.21 (m 2 H) 6.65 - 6180 (m 1 H) 4.05 - 4.53 (m 3
H 3.81 (dd, 1 H 2.72 F2.97 (m 4H 2.59 - 2.70
To (m EoIHlloﬁ 50f(scru31eH) ZL[IES-bQSQ(tnf[BlorbméttM)pheﬂyl$—N-[4]:64 -fluoro-2-

g A o e i 5
dim fopgnam e [ c t ribed for
D80 b.é( t”ﬁgfl H]b‘} oERS| |'pp|$erwl+]0f|\|%2/0§dbpm {/:aﬁlﬁg Sj§§ at 0°C

triethyBfaineE(EOW ipdnet. 42) mdol) 15 \aCe R CMORBE K45 pL 1.0 mmol). The
reachiée W@ﬁ%t%ﬁﬂﬁamperdt@r%r@zﬁ 1t\NvANdRutedNvBr HicHforOMethane,
extra%:'téd Wi ?\OQONQQ SsQBtiBh " 8rdn@ili8d N, 868), athfthe solvent
was removeée C’Hwe 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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separation of
N-[ 6- (8- acetyl oct ahydr o- 2H pyrazi no[ 1, 2- a] pyr azi n- 2-yl
WO 2007028684 uor o-2- 5 PCT/EP2006/008845

met hyl phenyl ) - 3-pyridinyl]-2-[3,5-bis(trifluoronethyl)
phenyl ] - N 2 di net hyl propanam de (E70), as descri bed
for N-[6-[(9aR or 9a152a 8- acet yl oct ahydr o-

dlmeﬂwﬁlmupaztamb@q (B7@] #4 Saman wasy$ybmitied- for ¢birel sepanation 3a isolate

its efditlomérsphiedémanitionder Rbeled 1, of unknown but single stereochemistry

was qllszé fatdd ThdiRg O t'%{ \m?\%nydcﬂnd'i\tllo%sd' B%Wéoorﬁg@n?ﬁ@ degg 5%e.e.,
analgiica] (qte an'me"ﬁ e

nt)lrre 175mn) 10°1 H NVR (500

Preprativerpsoditions ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61 -
783(m2H) 7.14 (d, 1H)692-721(m 2 H 6.65
Sr,n%‘i?mighnﬂuéﬁ 414@,5.“ 4.53 (m 3 H) 3.81 (dd 1 H)
2| Do Gelomt G 2 Qo B o, 0 0 °
-:L.M@{llﬂ ;@m;se15 [Mﬁgﬂa@empropanol 85/15 % Vv
2- [F%@T@ﬂ'es(t rifllempameinhyl ) phenyl]-N-{4-(4-fluoro-2-ng
_6 ,TU (rethytsutrotyrjoctahydaro—2Hpyrazinof I 2-ajpyraz
im=2-yl]-3-pyrij 26 }- N 2-dinmethyl propanamide (E73) |
ofSateciorN CF3 |[WMiat20amN CF3 \ | F To a sol uti o

of crude

AnaIxH[:gl SER (ﬂetrtg'eH YSh&itRy ! ) phenyl ] - N-[4- (4-11 uoro-2-

t hyl phenyl)-6-(oct ahydro-2H-pyrazinol[1 2-alpyrazin-2

- yIOhig Balurdnny |q

QSHM?BLGEIILE(DDyH-I p(’Zﬁmﬁmﬁ)dIm ( D80, 100

MY MSbifkCpHEER ) ir'i‘-i-ﬁax%e?’i _pfBgdNaP B angywer e added

Lﬁ.rhl/

t FEI” Iam e A+ - 32 Mo , £ €0.) anda, at U,
f nn\lJ / 18 | L

= =

{'\’)/1 rm'r\l 1 B
1

~J

an )
\>2 "

- |58 WO 2007/ {

ThE r eaction wasl8Qbar at

roomterrp

erature overnj ght

@BE54 PCT/ EP2006/ 008845 Additi onal

3

el DRECHBH

haneSt

{!J{/odpd Oc,g}lnorl de were added.

[t was

t et
sat.

NaHCG3,

CU VVIlII

Ul LIII oromet IIdIIB

the organics dried (Na2SO4),

B)(l I db[ BU VVI lTI
and t he

sol vent was renoved. The product was purified by flash
1H NMRQB@(D MﬂanhMS(csids)s@pm B102A@) 1 HY1.80r(8d1 60 T1g10f7.8%¢m, 2 H)
7. 14§ & gg b@)(@“ﬁ*secé B0 (m Z=HY 495 Myl93 (n% ﬂs*H)“\me (dd,
1 H) %) 15%) 2005, ] 2250(1{,3 H)_D%béfﬁ (g 78-2.37
(m, 6|—b+)1025-152|‘>(m|=6(H1) 1 H 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
ExampfRP 725 NJ6i[loas 4t 9aR)-8% lottahydro i?lﬁ razinbi,2-dpyrazin-
2-yl]4-(4-fAiflok 812 ﬁgkplyljphdé?\ﬁ)s&pdégm%l]??s[é 5. o

bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E72- Enantiomer 2)
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Exanpl e 74:
2-[3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne
W bop7poksssy/| ) - 6-[ (9aR or PCT/EP2006/008845

9aS) - 8- (et hyl sul f onyl ) oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr
azin-2-yl]-3- pyridinyl}-N, 2-di nmet hyl propanam de (E74
- Enantioner 1) | 83 =0 CNCF3 ~NI N~o/ NCF3 F
15
N-[ 6- (8- acetyl oct hydro 2H pyrazi no[ 1, 2- a] pyrazi n-2-yi

)-4-(4-fluoro-2-
nmet hyl phenyl ) - 3- inyl]-2-13,5-bis(trifluoronethyl)
phenyl]-N, 2- dine Iprog’anam de ( , 55.5 ng) was
subm tted for chi palrat i olate its

enanti omers. The enanti|pne 3 : of unknown but
single stereochem stry “Was NSo}at €d usFng the

fol l owi ng condi tions (obfained/11.5 ng, >99.5%. e.,

20 anal ytical retentio @ e 8.16 mn) Preparative
condi tions: Ampbunt suppiN.ed 55.5 ng Chiral Col um
Chiral pak AD-H, (25 x 2. cm Mobil e phase

n- Hexane/ Et hanol 60/40 %v/v Flow rate 13 m/min

Anal yti cal condi tions: 25 Chiral Columm Chiral pak

he AlteH confpound- W8 Sttalviel 'é% ERsfiomdie xb8eEt DaReim the chiral

0

Sepaﬁf@ﬁ‘ %’%é%ﬁ é&é@&gj@&%‘?" mﬁ? %@é‘%ﬁf B f By a-fuoro-2-

methytrhenyd-3rryAdinydad 3 0t (W oresmathydehe 8 02 (s, 1

dimeHyylgropanasyidd ([ 0); as3described foniV-[8-[(aR @r@aS) 8racetyloetahydro-

2H- rdi)ncfﬁ @_Ba]pyﬁaﬁrgr- - -4](4|=ﬂucﬂ‘02§metl4 Iéﬂelﬁ -31pyrid rﬂyl]li-[s 5-

bls(t | et p%n ﬁg@ 1 . rﬁlgn&e? 1f

Obta ic Hetgn

1H NM$35 OlMlslz,t Nﬁ%bﬁ@pﬁwﬁ)%@lﬁlﬁi)Wé(s( 1-H)I b@ﬂo 28%ém, 2 H)

7. 148y phemsiz)g lz‘r [1929HD6.65 - 6.80 (m, 1 H) 4.05 - 4.53 (m, 3 H) 3.81 (dd,
i

1 H)%afﬁ o r%%%gl ny??%ﬁ?g o é'q;'(ﬂ%ﬁ Wy ds %ﬁ}iﬁm 2.37

E propanam d
ﬂ t| o=s=0 CN

Example 73: 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)

%MQ

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.

l
0=5=0
N

(

N
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NCF3 NI No( NCF3 | 10 F The title conpound was
obt ai ned as Enantioner |abeled 2 fromthe chiral
waepanaeson of 2-[3,5-bis(trifluoronethyl) PCT/EP2006/008845
phenyl ]-N-{4-(4-fluoro-2-nethyl phenyl)-6-[8-
(et hyl sul fonyl ) oct ahydr o- 2H- pyr azi no[ 1, 2- a] pyr azi n- 2-
yl]1-3-pyridinyl}-N,2- di methyl propanam de (E73), as
Addlttkmai r3 legd of anethapessifonyd chiordeyweseeadsied) phwas! then dilited with
dichlbfbridthbheoestraetagtvith sate NdHCO: [ th@adiganics dried (Na;SOy), and the

solvettHad ré gﬁ' el FZBHLDCQ’CW ¥) hﬂeg:'ﬁ _chrgmatography (silica,
O U St e 1 LT

MS (ﬁ@eCt:)»QB/EO/ 1@(M+éhal ytical ret ent| on time 14.36 mn)
1H NMRI(BIMRMIBEGDMSZO d@wssqapdﬁB R (sprh 18) DBY((s, 1 H)H.63.-9081 (M, 2 H)

6.92 iai'221(rH)3 877 (€; $H)(41R5 2413;13g 87H)433204(3m4n3 Wéﬁg, 51 (d, 1

H) 3851, 1 ﬁ) 5864 3531%% g} 2292 (i 51‘)'515 go- (m, 3 H)
2.18 st) ?@32(?@\ (ra, 44}*)21 49 (s 2.01 -2.27
(m 6 H 1.24- 1.60 (m 6 H) Ie76

Exam [e375 i P{siuuédtﬁﬂuaa@ﬁmwwbﬁeuw] N4 44 frudrou2imethylBhenyl)-

6-[(9 % 5 le%ul(goaﬂ_) t&élédm&;;-f E{)O [1 ﬁZna]fyr?fmgz-yl]a-
pyridi Bylr’gezn Y'Te#c{r P !t)7 - 160
WO 2007/ 028654 PCT/EP2006/008845 CN N C F3 N1 NO/
NCF3 F To a s@F§Fpon of crude
2-[3,5-bis(trifludkonethyl)phenyl]-N-[4-(4-fluoro-2-
nethylphenyl)-G oct ahydr o- 2H pyr azi no[ 1, 2- a] pyr azi n- 2
-yI)-3-pyridinyI - 5 dlnethylpngpananlde (D80, 100
ng, 0.16 nmol) in 5 oﬁ acetonitr I’e was added a 37%
aqueous fornaldehy on{ 24 0.32 mmol ). The
solution was stirred Ee for 30 mn,
% ® ng, O0.24
nmol ) was added and the_f ctlon stirred at room
t enper at ure overni ght.
t he residue dissol ved inYydi chl oronet hane and 10
extracted with water andgbrine. The product was

[ f h
N-16- B Bl YR s At BB o' M P e 2-
methaiﬁh&milé& BYidipyii-[Brebis(irifluerersathulinbenyiis N 4 rect)
dlmetﬁytpToﬁéﬁa(er}En, 55 .8VRg| HEG vHmiteSOr dBiralBsemamatioddo isolate

its enarfliop¥ersMThé dhanfioflerlabef®d { Ndf dnkflown 88t 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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15 - 7.80 (m 2 H 7.15 (d, 1 H 6.88 - 7.12 (m 2 H)
6.60 - 6.79 (m 1 H 4.24 (d, 1 H 4.12 (d, 1 H 2.74
WO 2@708664m 2 H) 2.61 - 2.73 (m 2 H) 2.41 - 2PGIERI9P6/H8845
H 1.92 - 2.31 (m 11 H1.68(t,1 H 1.10-1.56 (m 6 H)

Exanple 77:

2-13, 5-bis(trifluoro - - - -
t \Dethetion ) - 20 |6V[203:408mm

9aR) - 8- net hyl oct ahydr o- 2H pyrazi no[ 1, 2-a] pyrazi n-2-yl ]

S e D e Yol

3.52)(d41 (H) Blagotdh-pH) 2.90 (s, 3H)280 293 (m, 4 H 2.44 - 25 (m, 5 H)

2.01 et 3y (dhenyy 1.23--py.60 ¢l iy 2- [ 3, 5- bi s(tri fl uoronet hyl)
phenyl]-N, 2- 25 di net hyl propanam de (E76, 50 ng) was

su e t
Example gy R sisbuttesstansbebanyinffdfusrio2 mathyipheny)-
6-[(9aSaar 9aR)B-(methydsulfonyl)ogtahysve -t yrprgial1,2-alpyrazin-2-yl]-3-
pyriéih?(}emmdiméthwpmpanalsmﬂa(E'ﬂs o Enamtiomef 2) | owi ng

conditions (obtained 13 ng, 70%.e., analytical

retention tinme Hrségr n) Sem prepar at ive SFC (G | son)

conditions: 5 nt supplied 50 ng Chiral Colum

CHI RALCEL OD- H, O[E 2.1) cm Mobil e phase

n- Hexane/ ( Et han % i sopropyl a 'pe) 95/5 % v/v
Flow rate 22 m /nf) 182 bar T aC Detection W
at 220 nmAnaIytlc N(\erg:gr) ditions: Chiral
Col utm CHI RALCEL OD-H, |{25]x Mobi | e phase

n- Hexane/ 2- ro anol 85/ %N v F wickte 1.5 m/mn
P 180 bar T 35 C Detecil t220nm101HNI\/R
(500 MHz, DMSO-d6) 8 pp 96 - 8.07 (m 1 H) 7.84 -
7.91 (m 1 H 7.61 - 7% (m2|—|)716(d 1 H 6.99
-7.13(m2|—|)6.65-673(m1H)424(d 1 H

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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4.13 (d, 1 H 2.73 - 2294 (m 2 H 2.62 - 2.75 (m 2

H 2.37 - 2258 (m 4 H 1.95- 2.33 (m 11 H 1.69 (t,
waz2ady/o2862b - 1.56 (m 6 H) 15 Exanple 78: PCT/EP2006/008845

2-[3,5-bis(trifluoronethyl)phenyl]-N-(4-(4-fluoro-2-ne

t hyl phenyl )- 6-[(9aR or

9aS) - 8- net hyl oct ahydr o- 2H- pyr azi no[ 1, 2- a] pyrazi n-2-yl ]

-3- pyridinyl}-N, 2-di net hyl propanani de (E78 -

Enantioner 2) 1 MNNCF3 / NI NOI NCF3 | F -162

WO 2007/ 028654 RCT/ EP2006/ 008845 The title conpound

was obtai ned as Enanty oner | abel ed @, fromthe chiral

separation of N. _N

2-[3,5-bis(trifluoronet yl\ ph

t hyl phenyl ) - 6- ( 8-

nmet hyl oct ahydr o- 2H- pyr azi no['\li, 3

dinyl]-N,2 5 dinet hyl prepanam de (E76), as descri bed

for 2-[3,5-bis(trifluor hyl ) phenyl ] - N-

{4-(4-fluoro-2-nethyl phenyl)-6-[(9aS or

9aR) - 8- net hyl oct ahydr o- 2R pyrazi no[ 1, 2-

a] pyrazin-2-yl]-3-pyridinyl}-N, 2- d| nmet hyI propanam de

E77 - Enanti { S%

To Ll SOMEGN T of ortOR ¢ 40 BB iLRyOM et R RANY b 44y luoro-2-
methpizsenyh)6-©qiphydrods-pysazimo[1nz- alpwazm Byl)-3- pymmylﬂnN 2

dlmefﬁylﬁro@énaﬂrﬁde (I38611Omm§ @M67mhﬁal ieh, 53m||:|)of @c8bnitrife hds added
a 37‘§l/o J‘ﬁgésscg 56‘ 8;32{% }_fol fh Was stirred
at rogng rpRFraL{ug% fcir n ped H%Qr}'itt){yb rid%éso mg,
0.24 mmobevasrpddedianeithgpieaction stirred at room temperature overnight. The
solveht[ ¥as- bavabbratéﬂ uandnehdy tegidenydibsdivéd - (1 -dichioromathiane and
extra'i:ﬂéd ieny brine. The product was purified by flash chromatography

e B Ao T T

@EQUnNg. NCF3 NNOHOI NI CFR3 F 20
MS (dBéCt&arﬁ)z—-o%&WMDopyrrol o[ 1, 2-a] pyrazin-3-yl

1H NMR*(@O@IMH%%MSD P96 - 808 ghednp7 83LmBesih, 1 H) 7.60
-78@ 0o ?) gcf i éé "’P?z‘i'ﬂnsﬁ%)’@%d N1y (Fr, 9'H) 4.24 (d, 1 H)
4. 12i %%ﬂé LRI (B 611k 12 DRI - Rtk e of STttt 192
231l(|mud-12H)168(t 1H)1.10-1.56 (m, 6 H

net hyl phenyl )-3-pyridinyl]-N, 2- d| nmet hyl pr opanamni de [ WO

xa '990 roi rom s - uor -2- en
E[(g?g%scyc li ﬂ-me&ylocﬂé‘ﬁiﬁﬁrﬁ@ Nﬁﬂ :I:IIO[? %ip%raz Eil2]-yI])[g-

pyridiny -N -dimethylpropanamide (E77 - Enantiomer 1)

I
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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25 (57nmg, 0.144 mmol), Pd(dba)2 (35 ng, 0.061 mol)
and, at |ast, cesiumcarbonate (297 ng, 0.912
worneip28bhe m xture was stirred at 130C. After BCBEP2006/008845
nore ligand (55ng, 0.139 mmol) and Pd(dba)?2 (35 ny,
0.061 mmol) were added and the reaction |left
overnight. It was |l et cool down to roomtenperature,
enantiomeredT he enantiomer laifeleg OHof Lokntawn bot alng(}*gsiswochemlstry was
isolated Ll.i‘ﬁ"n V\ﬂlféhefdllc)WIhb Yehtitions edbthpdwi1Eh Md) 0 %e.e., analytical

reterﬂ% ?.W;Tm a. The sanple com ng fromthe SCX

fi,ed by flash ch t h
Semi@tep%?m‘ﬁls SRt Gontffanstl. ' £ orc 5050 1o 0. 100,

2nd _colum, N 2-nodified silica, cvcl ohexane: FEtOAc
1cnmmsgppm 5eemaqted 29 ng of the target

MiHitdc CHIRREEEL Db.AD (38 Ro. FemC PUTT TY (V)

14 00

3!’ D bllcbr\ 9] LIS U Ll LILL

voMekite Evtﬂeé@é‘ﬁﬁﬁfom‘g %8.1% iSQRRP Y'émj”wé%o o
DVSO-d6) 8 ppm 8/82 (s, 1 H 7.85 (s, 1 H 7.74 (br.

s Flgwihte 7. 15 (22 iyt 7.05 - 7.13 (m 2 H) 6.53 (s,
| 3794 - 4. 0% H 358 - 3.67 (m I H
3.183-3-59—(m3 82bak - 45 (rrt—H—2-82-2-89—{m—1—H)
21 72-2.80 (m 1186C 2 50 - 2 56 (m 1 ) 224 (s 3 1)
2| Detectiorl 9 (m UlVI-ﬁt%Ol@m(s, 3 H 1.89 (s, 3 H 5
1.73-1.83(m 1 H) 1.47 (s, 3 H 1.40 - 1.70 (m 3 A

1..34 . 80 .
Analytical SFG éﬁwﬂeﬁ%ﬁéﬁﬁﬁ” ) pheny! ] - N-{ 4- (4-f | uor o- 2- me
t hyl.phenyl ) -
6 [Gr3MRI ExRima- (IGHIRAYCE QD) He (2fhy r4fyomol of 1, 2- a] py
r amobill phade Y! In-BrexinelZlbridandhes i gt fyy! propanam de

Hy%lUCﬂl gride (t G N CF3 NN O/ HOT N1
CE low sa The st fmlmlma base {E79—25ng—0-038

muid ) was di ssoli&@baﬁ 0.3 m of dichloronethane and
1/NMMHC in Et20(85C L, 0.057 mmol) was added at 0C

ur q!fétecl"i’or?t ream Gj/ é}légq),gﬁ,n The solution was stirred

f 1O TIT 1T, at UL, dlTU LU11T bUI vent wdS IBIIUVBU UIIUBI d
nltro en stream The solid was triturated with Et20
1H NAB (586 Nl BMSOtcisndi Ry 7196 p BT, AdafhBa1-rZ.Ghi(ms 1 H) 7.61
-7.83qM, @ H3Y. M@]d, PHA.6:8RC7.p8dM, @E) B(B5M 6,73>0A% Hir4 24 (d, 1 H)

4.13 ﬂmz(ﬁ{ﬂn%)ﬁ'@OQ% nbp %Qslﬂ fzts”a d; 4 H) 1.95 -
233% %)4%94; ié% (15556&“;&':6) 6. 6:32(5 1 H 5H17
(br. s., 4.24 - 4,36 (m 1 H 3.48 - 4.04 (m 6
Exarmple3 787 2—[335-lﬁs(tnﬂubrbi)nelhﬁli}pheﬁyﬂg\l-([m(MﬂUd)rozz-ﬁne(twlphenyl)
6-[(98R20 Hor. 17 §55)-8-mhbthiy1dEtdtiydrd-2H-pyriZimo i3205 pyFazih-2-yl]-3-
pync@(\ghp ﬁeﬁ?yl&%pgnm &ei‘l&c%éSEn%n'_pom&r é

2-[3,5-bis(trifluoronethyl)phenyl]-N(4-(4-fluoro-2-ne
t hyl phenyl) - |
6-[(3S, 8aR) - 3-( oxymst hyl ) hexahydr opyrrol o[ 1, 2- a] py

razin-2(1 H-yl]|-
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35

25 pyridinyl}-N, 2-di net hyl propanam de (E81) H N CF3
NINSO HB NCF3 F - 164 W) 2007/028654
weon/ar806/ 008845 (3S, 8aR) - Cct ahyd PCT/EP2006/008845
ropyrrol o[ 1, 2- a] pyrazi n-3-yl methanol (Tetrahedron.
Asymmetry, 1996, 7(7), 1999-2005, 230 ng, 1.47 nmol)
and 2-[3,5-bis(trifluoronethyl)phenyl]-
[ 6-chl oro-4-(4-fl uoro-2-nethyl phenyl)-3-pyridinyl]-N, 2
The 'tlilelr) W@W%tﬁi@ﬂe&aﬁ@ﬁrﬁﬂ?ﬁ@ﬂ]ad@é@ E}i@froh Othe chiral
sepa S n9i)-N-p4- @'?Iﬁor -23methylphenyl)-6-(8-
el egﬂgga LR g{gz o e
dlmethmrppanamum aﬁb,, aaa&eﬁmlbedafomo?ra t(ls(grwﬂuﬁjomtmd)phenyll -N-
{4-(4+TIrg-24mvethAplaenil)-BH@asaot | QBR\)@SmthyMahy@ﬂoeﬂandazmoﬁ 2-
a]pyr%hfnr?%@fh Eyhi’i'gg Nbf&ﬁ@h lng%ﬁ%'n%éon gpr 15 'Er*ihntm?er 1).

5.
Obta ree)g[p{# scﬁ:'t l/"l‘f’teedaﬂfltyﬁcﬁdﬁ ‘?ﬂ_'o&a 91 '31) extra
1H NM'RK5Qﬁt|\éHZ BMSQeglsk 8 1pPM - %a§ém\kf§ é)H)r7a§f‘e07 %émﬂ H) 7.61
- 7.8Wi(trh) 20Hy 7L 16 (avet hareegg THe13 omb 2rid)i6@55aBiTes(met ¢) 4.24 (d, 1 H)

4.13 fii'a?d-l)a?%th? 930 rﬁeﬂtH)"@@VBQ 75P(rﬁd2qii PW7i f DA b, 4 H) 1.95 -

R ol s e R

conditions: Colum: Gemni C18 5 pm 100 x 19 rrm
Exarivple 79: 2af3s8-big(trifliérnaethypl) phaoyliIW-{4(4f0jore-2-orstbyIphenyl)-
6- [(3@@5’Rﬁ91(h é%ﬁ)ﬁrﬁbtﬁ héxdﬁyﬁrowm@[)f)@(ﬁi)ﬁ&lﬁ@(olH§5)yl]-3-

Y""iﬁy\%a ng%ﬁ'ﬁé/fﬁﬁ@%&)ﬁﬁm 'l\:/lag\;v r‘l?angel7lg10 900

amu; lonization: ES+. Isolated 31 ng of the title
conpound. O A ,Hpeak @5.17 min, >99% purity
(W). LO MVE: m}z_gtgg% (anal yti cal a fromHPLC
separation). 1 H NRé\f3O,Q MHz, DMS(Q-d6) 5 ppm 7.90 -
8.02 (m 1H 7.8 M) 7070 77 20 (m 2 H
7.07 - 7.23 (m 2 103 Jtd
(dd, 1 H 4.20 -HQ 34 ]
(dd, 1 H 3.31 (d, 1

58 (s 1 H 4.42
(@F H 3.49
- 317(m 1 H 270 (t,

1 H 2.47 (s, 3 H 2. , 3 H 2.12 - 2.21 (m1 H

1.95-2.14 (m 1 H 1.86%-07(m1 H 1.61 - 1.99 (m 4

H 1.41 (s, 6 H. 25 Exapple 82:

2-[3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne

t hyl phenyl ) -
(3R, &aR)-8SaByopyFrolo| i salpyeaingi3r imedhgublop (19! ongd, 2-182%y mmol,
Tetrahéérbﬂ R %thtrW|19]963 1999-2005) was dissolved in 10 mL of toluene,
olofie, Ay L gé@L AROABR A, Ao P huoro o
methylphenyl)-3- pyndmyl 2 dam propanamlde WO 2005/002577] (323 mg,
0.607 mmol), 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (ligand)
(57mg, 0.144 mmol), Pd(dba), (35 mg, 0.061 mmol) and, at last, cesium carbonate
(297 mg, 0.912 mmol).The mixture was stirred at 130°C. After 3.5 h, more ligand
(55mg, 0.139 mmol) and Pd(dba), (35 mg, 0.061 mmol) were added and the
reaction left overnight. It was let cool down to room temperature, diluted with 10 mL
of MeOH, loaded on a 10g SCX column, washed with MeOH and eluted with 1M
methanolic ammonia. The sample coming from the SCX column was further purified
by flash chromatography: 1% column: silica, cyclohexane: EtOAc 50:50 to 0:100; 2™
column, NH2-modified silica, cyclohexane: EtOAc 100:0 to 0:100. Isolated 29 mg of
the target material.
O.A.HPLC, peak @ 5.20 min, >99% purity (UV).
LC/MS (checked after 1*! column): m/z= 653.
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2-[3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne
W@ poprossmdy| ) - 6- [ (3S, 8aR) - 3- PCT/EP2006/008845
(hydroxynethyl)hexahydropyrrolo[l 2-a] pyrazin-2(1
H) -yl ]-3-pyridinyl}-N, 2- dinethyl propanam de (E81, 25
0.038 mml ) was converted to its _hydrochloride as
1H NﬁBdﬁD@d\ﬂbBom/lSQ d6)ed ppac8dr 6. flor) 7.85 (s, 1 H) 7.74 (br. s., 2 H)
7.152d [ BHY-005 € 7113 (rap2 ded. le(isphﬁ)xﬂ 94 N4 @2 (rh, 23H) 3.58 - 3.67 (M, 1
H)3%'3UC§99 m'mltltl)’ @86”3'1)8 {ﬁ 28@3 %g(g%di QYR 358m, 1 H)
2.50 RAWAIGPYL FRIDbA € glﬁ{} A 45487240 (s, 3 H) 1.89 (s, 3 H)

1.73 183 {m31 i dl?r@l?} 124‘21rr’re101 p%‘Bah%(%@ H)
Hydrochl oride (E80). Cbtained 26 ng of the title

Exa 90'”9~ 3% AisletiftuoPSAieti Iphen IN—{@ -f??@d}w 21rﬁethylphenyl)-
c1ORHRA .@mﬁﬁ; oL e b e
pyridipyl}sN;3r snemylpnomnqud%er@cmr OA) 4.48 -

4.95 (m 2 H 4 H432—o§|m1H)292-401(m4

H 2.27 (s, 3 H (s, 3H 1.38(s, 6 0. 66-
2.76 (m 7 H). Exanplle 83: 8
2-[3,5-bis(trifluo §’ phenyl {4-(4-fluoro-2-ne
t hyl phenyl )- 10

6-[ (3R, 8aS) - 3- ( hydr oxyne N'hexahydr o@Fy r ol o[ 1, 2- a] py
razin-2(1 H-yl]-3- pyri 'nyll} ) 2- di met hyl pr opanam de

(E83) H NCF3 NI N NCF3 | \ F 15 To a

sol ution of (3R 8aS)- 3- (1, 1-
di met hyI et hyl ) (di met hyl ) si |yl ] oxy} met hyl ) oct ahydr opyrr

olor£ 2-a]pyrazine (D81, 200 ng, 0.739 nmol) in 3
The stariing fee hasee (B@ed5 mg, 0.038 mmol) was dissolved in 03 mL of

dichl@rdmiethahée Hrid 1K1 HGt Et Y (57pheN@I0E7 mmol) was added at 0°C under
a stré\br[n(iof:mtﬁflg%nAng\% §$Iﬁﬂgﬁvga§r§flﬁ%% Ff;i?ﬂﬁ' irg- Y0t cliagnd freNsolvent
ves gepyo e e B rall T SOl b lupyfeo anc
pent%ﬁjé%@\éngém@pmﬁwéﬁs(?éw Whitecssalid @BrBRi-um chl ori de

O.A MBSO, peaki@,5.20 mlasPSQ%)Qﬁmtac(u%us NaCH (68 L). The

1H NMRC(BOQMHQO@W@E& twﬂr(sneZs,e ptmpe DBaW, 14¥CT 82 (s, 1 H)
775%&“ E“fPu "re reén'zghﬁlfi 6‘3“(% H&?@ﬁnﬁgaé 1H)4.24 -
436 Kﬁ)ﬁré @mg) 1348 By T2 m, 1H) 224 (s, 3
H) 2.8 Ar(endthtig. apr(;z aéﬂ 1.84,- 2061(onhekEnd:7E: OGS 0B; 8 H)o1.48 (s, 3 H)

1.34 69: 3'[). Isolated 230 ng of O 25 TBDMS protected
internmediate (UPLC/M5: pak @0.89 mn, nlz= 767 (M1l),

Exampﬁq\@%ﬁ{ﬂg—b g(Iﬁﬁugpé%”ﬁﬁ %nmhf& ?igluvoer%-. -r}nélt%yrir‘;)‘henyl)-

6-[(3S,8aR)-3-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E81)

H
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added. The reaction was left at roomtenperature for 1
h. The product was isolated by SCX cartridge.
wo soarsss4 133 ng of the title conpound. 30 1H MNVREPRO&008845

MHz, DMSO-d6) 8 ppm 7.90 - 8.02 (m 1 H 7.82 (s, | H)

7.70 - 7.77 (m 2 H 7.07 - 7.23 (m 2 H 7.03 (td, 1

H 6.58 (s, 1 H 4.42 (dd, 1 H 4.20 - 4.34 (m 1 H
(3S, &Rﬁoctahyﬂrcbpyrﬁoldp 2-djpyraziFy3-yirsathaopl 1 ({@etrah€dron 3 Asymmetry,
1996 mglw@g -2008) 260, m H+)47 Bnrﬁal (ehd @[3&3 &ﬁﬁﬂ&&oni’ethm)phenyl] -N-
[6-c '( Fo@rpnsé] %-%il TS/ fol. WO
2005/ Fprﬂ‘ﬂ 1 sol mL of toluene. 2-
chydonexmawzhmo:—?/-wzv}denetmmlnowmhpmd 8(:hgand) (78 mg, 0.20
mmo¥); F3(8b&), 145 'md,| a108anridiyandanast] chedidn darbonated(6dmmmg, 2.14

mm GRYed  The re getion vessel was sealed and nitrogen bybbled through
e ﬁf{% §2}§§f e T R R S S H o ral P e
mixtyrerwas ejitled\with QﬂemiypbE@Aﬁaaﬁdjexmaqtgewtmwatercﬁm aqueous
hasel\k/vbisclahfﬁ:téb C§g’ia|n Fwitle diclsloramethvane! The combined organics were

dneo(§§d é)s éve OP oduct purified b romato raph silica,
cyclo ee)( Tez é/é L1 l OX r}netécg}/hi_g-ﬁs agr(é?% Cﬁ%dltlons

Colugm: thpru@h x 19 mm; Mobile phase: A: N 4HCO3 sol. 10 mM,
pH1®-B: f{:BS@M(@wad‘iénioBO%e(BMo)phmnylﬁom 50% (B) to 65% (B) in 12 min,
95%'%8[) forCh InFho Ffov fate Wrmt/%mﬁfeuvyw ﬁ(%iw %h?é‘ Qdoméd nm Mass

t
rangg160-B AN ToARANGH S |, Mol
O.A. 55’&&3@@35(@& il HANiBE >98f/ P%"l"iy Myl anmoni um chI or| de
LC/M&enizZF, 6%1(1anaiyt|dahslata ‘60% HPBL&osemaratiomOH (54 L). The
1H NI\#RC(BOOFMHQO&MEOEHB M. 9@2% OR T, t1thV7(820(ses| HR{Ad70 - 7.77

53 ?dh1 e@cﬁ 4 435 d‘ahqcl‘-ﬁ 420-434
o e ey ﬂf@ saéﬁégsﬁ%é o S
247§%I31H)é’n171\/é% JH) @t BY- Qi 1h("EIOkB1 Sﬁemmntﬁ Hpt1.86 - 2.07 (m, 1

H) 1.8aHACB9 gimdl 4H) nd1 ($he Hysanpl e was purified by flash
chrorrat ography (silica, cyclohexane: EtOAc 90:10 to

0 0 d 251 O T ect e
Exarffle. e 5 %@'aﬁr'ﬂr%wrénﬂv'i nStuATA A R0 A mathyipheny)-
[(3&84@)@!:(hndr®(xme xahrysropgrralelis2 aiawéa;m RHEH)-y1)-3-
pyrldlayl}t-demetHyeptop?anamcdn Hedpechlaride for 1 h. The
(Eg2product was isolated by SCX cartridge. Isolated 140
ng of the title conpound 1H NMR (500 MHz, DWMSO-d6) 8
ppm8.02 (s, 1 H_7.86 (s, 1 H 7.75 (br. s., 2 H 25
7.15 (d, 1H)70Url—s—(;|2l—|)652(s 1 H 4.83
(br. s., 403(m1 :(%57-369(m1
H 3.50 - 358( 33 .44¢ (m 1 H 3.18 -
3.27 (m 1 H) M\O/"'H)'i -289(m1
H 2.73 - 2.81 (m. A1 1 2 1 H 2.49 (s,
3H)211(53 184 1'Tb4m1 Fa.73 - 1.82
(m 1 H 1.55 -

2-[3,5-bis(trifluoromethyl)phenyl}- N-{4 (4-fluoro-2-methylphenyl)-6-[(3S,8aR)-3-
(hydroxymethyl)hexahydropyrrolo[1,2-alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (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-
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H 1.46 (s, 3 H 1.36 - 1.47 (m 1 H 1.33 (s, 3 H 30
O A HPLC peak @5.20mn, 98.9%purity (UV). Exanple
W@ 2007/028654 PCT/EP2006/008845
2-[3,5-bis(trifluoronethyl)phenyl]-N[6-(hexahydropyra
zi no[2 1- c][1,4]oxazin-8(1
H) -yl)-4-(2-nmet hyl phenyl ) -3-pyridinyl] -
a]pyr@zrreEhW)pylbéanymyrué} UJ -dresthy @pawz@owldzer@mlonde (E80).
ObtaH@H E@&ﬁ@ﬁf%&&%compbuﬁﬁs ~NINS Ol N CF3 I A

O.ABP t5r 1g 98 6°/ %12 \
i o g - e
(m, 1 D728 2/71 QHAZ]H d@éﬁ%? ( 448 4.95 (m, 2

4.02604.3Ry(dn, o‘pH)aQQﬁo[IEOl @M, 4 H) 227Az(sn8 1(1):24172&53 H)11L38 (s, 6 H)

066”976%77776‘4 and potassium carbonate (161 nyg,
?Tmn 1 nmL of DI\/BO was heated to 150C for 47

was wor ked up by diluting w.th dichl orongthane
Exaranhe @%f rak 5Thgs(mﬂﬁoreme&ew)nhenuﬂdsﬁ-rﬁﬂd Hugro-gmethylphenyl)-

6-[(3R\825=3;(hydnaixyrhettsyl) vexahydropyerblo[fh2-g] pytarin-21 O Hywyd] -3-

pyndﬁhw NeddimetHyaprosdnamidear aphy: silica,
(E83 | oronet hane to di chl oromet hane: MeOH 95: 5.

ta| ned 92 ng of _the title conpound. HPLC/ Ms: Peak @
2.11 nmin, 621 (M1)\ HH NVR (400 Mz, DMBO d6) 8 ppm
7.97 (s, 1 H 7.88 ,1H)769(km:s 2 H 7.23
(s, 2 H 7.15 (br| 1NH)7.02(b.s,1H)665
(s. 1H 4. 20 (d, ﬁi H'3.70 (t. 2 H)
348(t1|—|)309 L—|)274(d1
H 2.62 (d, 1H)949(s, 1 H 2.09 -
2.24 (m 3 H 2.07 (s 1.39 (s, 3H)125(53
H). Exanpl e 86:
2-[13,5-bis(trifluoronet ) phenyl ] -N-[ 6-[ (9aR or 9aS) -
20 hexahydropyrazi no[ 2, 1gc] [ 1, 4] oxazi n-8(1

H) -yl ]-4-(2-methyl phenyl) - 3-pyridinyl] -
N, 2- di met hyl propanam de (E86 - Enantioner 1) CN_CF3
To 2 dUTELhY b opanam a8 of ) BRESs)y3-([(1.1-

dlmeﬂ*)ﬂ@tfﬁ")mim(ethlﬂ)‘SI"MHEW@WUWWWPW@GEKa@]ﬂwdi'f’@p)wm 200
6'7‘3@[ l%-rﬁol Id 3 ﬂodfatéld“en%( weld added 2 5 bis(trifluoromethyl)phenyl]-

N-[6X:|'1 Ry E-bolidRy iR ibYpBhARATe WO
200 &ié;ﬁ%g‘] dggﬂdng g@% & aﬁi ?gefgﬁme[@nm rmeD. a 25%

aqueaaisesa@dtian of cetyltrlmethylammonlum chloride (35 uL), and, at last, 50%
aqueous NaOH (68 pL). The reaction deoxygenated by two freeze-pump-thaw
cycles and then heated to 90°C overnight. The solution was diluted with EtOAc,
washed with sat. NaHCO; and brine. The sample was purified by flash
chromatography (silica, cyclohexane: EtOAc 95:5 to 60:40). Isolated 230 mg of O-
TBDMS protected intermediate (UPLC/MS: pak @ 0.89 min, m/z= 767 (M+1), 384
(M+2)/2).

The intermediate was dissolved in 10 mL of MeOH and 0.5 mL of conc. HCI were
added. The reaction was left at room temperature for 1h. The product was isolated
by SCX cartridge. Isolated 133 mg of the title compound.

1H NMR (300 MHz, DMSO-ds) 6 ppm 7.90 - 8.02 (m, 1 H) 7.82 (s, 1 H) 7.70 - 7.77
(m, 2H)7.07-723(m,2H)7.03(td, 1 H) 6.58 (s, 1 H) 4.42 (dd, 1 H) 4.20 - 4.34
(m, 1 H)3.75 (t, 1 H) 3.49 (dd, 1 H) 3.31 (d, 1 H) 2.97 - 3.17 (m, 1 H) 2.70 (t, 1 H)
247 (s,3H)2.17(s,3H)2.12-221(m, 1 H)1.95-214 (m, 1 H) 1.86 - 2.07 (m, 1
H) 1.61-1.99 (m, 4 H) 1.41 (s, 6 H).

UPLC/MS: peak @ 0.71 min, m/z= 653 (M+1).
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of unknown but single stereochem stry was isol ated

using the follow ng conditions (obtained 41 ny,
wo9B75%e5€. , anal ytical retention time 5.84 mPQT/EPDES008845

WO 2007/ 028654 PCT/ EP2006/ 008845 Preparative

condi tions: Amount supplied 87 ng Chiral Colum

CH RALCEL OD-H, (25 x 2.1) cm Mobil e phase

n- Hexane/ 2- ro anol 94/6 %v/v Flowrate 18 m/mn

Exa @QWQDM ﬁfﬂﬁoﬁﬁme&ﬁﬁl)yhe ;%] 44Iﬂu1i‘r©-25nethylphenyl)-
A o i By 05

b S
py"‘ﬁf‘ﬂ&“%@ﬁ{hﬂp € Det ecti on UV at 225 nm1 H
(E84NMR (500 Mz, DI\/BOd6) s ppm 8.02 (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%04&, 1 H 4.09 (d, 1 H 3.74 (t, 2
H 3.53 (t, 1 3 (t, 1 H 2.86 (t, 1 H 2.78 (d,

1 H 2.66 (d, 1 51 (s, 3 H 2¢/Q (t, 1 10
H) 2. 00- 2. 30(m 6H) N¢ _~Exanpl e 87:
2-3, 5- bls(trlfluoronet|hyl »-- [6-[(9aS or 9aR)-

N,2-d|nethylpropanam 0%
CF3 NI NONCGCF3 \ dititle conpound was obt ai ned
as Enantioner |abeled 2 fromthe chiral separation of
2-[3,5-bis(trifluoronethfl)phenyl]-N[6-(hexahydropyra
zino[2,1 20 c][1, 4]oxazin 8(1

H)-yl) -4 (2 nmet hyl p A 3 pyrldl @{I] N, 2- di rfggrgg@ré)({[“‘l
d'meﬁnﬂ%ﬁ‘sg&'@ ﬁfsw'x}i‘w thoRYRIBLY L lpyaring, €82, 157
mg, B&Bamybl) ipSamilnof @Imeng Wgrqudad.%{:ﬁ@ pls(trlﬂuoromethyl)phenyl]
N-[6-Uhlﬂfb-]4—-f¥1r-ﬂl2’ormez-|ﬂryéthp eyiyl)-3Bpwiding]-ny2diethylpropanamide [WO
2005%) ?ﬁ% rﬁ%g) () PER(46mg Ot 60 Nithol a 25%
aqueggtsemlpﬁqp tqfn%e élgon‘gm MpgRIM crﬁorldé (38 IY) anJ at last, 50%

aqueous NaOH (54 pL). The reactlon deoxygenated by freeze-pump-thaw cycles
and then heated to 90°C for 7 h. The reaction was checked by UPLC/MS, showing
the expected product peak at 0.84 min, with m/z= 767 (M+1) and 384 ((M+2)/2).
The solution was diluted with EtOAc, washed with sat. NaHCO3; and brine. The
sample was purified by flash chromatography (silica, cyclohexane: 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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WO 2007/ 028654 PCT/ EP2006/ 008845 1 H NI\/R (500 Mz,
DMSO-d6) S ppm 8.02 (s, 1 H) 7.87 (s, H) 7.64 - 7.79
W@ nqo7/B28d54 6.98 - 7.33 (m 4 H) 6.64 - 6.74 (nPCI/EPH006/008845

4.24 (d, 1 H 4.09 (d, 1 H 3.74 (t, 2 H) 3.53 (t, 1
H 3.13 (t, 1 H 2.86 (t, 1 H 2.78 (d, 1 H 2.66 (d,
1H 2.51 (s, 3 H 2.40 (t, 1 H2.00-2.30(m6H1. 11
6-
)

-1.48(m6H). 5 Exanple 88: N
9aS) - 8- acet yl - 3- droxymat hy
pyrazi no[ 1, 2- a] yr agin-2-yl]-
[)-3-pyridinyl]- )

[ (3R, 9aR or
oct ahydr o- 2H
- (4-f1l uoro-2-net hyl pheny
d

_b—r—|

(E88 - Diastereoiso
\' I CF3 F The N-[6-((3
9aS)-8-acetyl -3-{[(1, 1-
)silyl] nethyl}octahyd
ro-2H pyrazino[ 1, 2-a]p n-2-yl)-4-(4-

fluoro-2-met hyl phenyl) - 33pyri dinyl ] -2-[3,5-bi s(trifluo
romet hyl ) phenyl ]-N, 2 15 di net hyl pr opanam de (D88 148

A s%mﬂ’a f0|'2S Yl fyl- -[é hi -9f| Hn%ﬂ'\ylphenyl) 3-
pyridiy ]rlﬁfzdg Ceﬁ% ﬁﬁ&@%’ 24h E]g ot 0.388 mmol),
octataydibpssnazlrmﬁb\ﬂ/ed[bé}qmém d&%r%ﬁ@n 161t mo,eXpét emol), and
pota$i@eucdrboh satmg 1068 mmdl} i £ milef OMSQ.wadhedted to 150°C
for 4% NH'?t) Q%)s) [Jﬁaﬁi :d‘ﬂUtl XhitH gilé?ﬁ'éronpé’tré ée%b&%xt?‘g&mg with
brlnezglrr@ toz&g\/e v ,_(jﬁgé) oun B]‘ﬁ §ol§/§nk §em?vgf)1 n?hgzproduct
was pyruflqd iy fia clq@m@toggaphyoglllcw dmlqr@megha{)e &o ghchloromethane:
MeOH 93:5( mbtélnbl)jgﬁmdf&heiltlbl)comﬁkﬁmd 4.47 (m 1 H 3 92
HPL /M§.0 121H)m. B3y (m 2 H) 3.51 (dd, 1
of % mﬂ@é 5‘5 {;‘)1 h) f%?g(b?” 2 H)

72345, 213 %(bres 1H:25? ébprSe 8b) 6}@ & [1(HRAGs(h 1 H) 4.04 (d, 1
H) 398R}t; 8- Ht)cﬁt438| 634 (Hy 108 ftré tHy 2)83c (tath )y 8-73Hd, 1 H) 2.62 (d, 1 H)
2.49 reyr@H)rErthgl(ﬁ 1?%49322@93“224 Yin] 344 2:07 (408042118 (Y 13pAEA5 (s, 3
H). b| s(t P?/fl uorgmst hyl ) phenyl ] - N, 2- di net hyl pr opanam de

(E89 - Diastereoisoner 2) -170 WD 2007/ 028654
Exarppie EPB®6/ 0@48/8-bis(Utflapranethy)phatyl]-N-[6-[(9aR  or  9aS)-

hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-
N,2-dimethylpropanamide (E86 - Enantiomer 1)

0]

*
CF,
LN |N\ o
é/ N CF,

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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N\ CF3 I I Ho F To a solution of the N-[6-((3R 9aS
or 9aR)-8-acetyl-3-{[(1, 1-
waleowepissbet hyl ) (di net hyl ) si | yl ] net hyl } oct ahydr BEREPI996/608845

zino[ 1, 2-a] pyrazin-2-yl)-4-(4-

fl uoro-2-net hyl phenyl)-3-pyridinyl]-2-[3,5-bis(trifluo

romet hyl ) phenyl ]-N, 2 5 di net hyl propanam de (D92, 199
Prepagative 2épditiong: in 8 nL of MeOH were added dropw se

0.4 nL of conc. HCl. The reaction was stirred at room

te 1 UPLU Mo I n d

ceg&? jﬁ%r.s?l“eod h&? g‘l\ ted—pr og'ng{ y%fai Z\tAEG. 75—,
m|Chiral Golume1) |CHIRALCELRBHS(35 x 2D ¢Bact | on
mi| Maobile pleasepur iffi-Heckalne/SEroparenl BAiGIYe v/ gi ve a soli g
t heEoWestePur | Fiefg hifrhiner by flash chromat ography
($1idT,Ca, __10drch ramE e 1o drehiorometrhane:
Nrrd?tﬁc.% 95:]%?.3 2 ed 121 6 my of thetit
conpound. 1H NWMR (500 MHz, DVMSO-d6) S ppm 8.02 (s
Analiical 86nditiorls:H) 7.74 (br. s., 2 H 7.15 (d, 1 H

7.10 (br. s., 2 H 6.61 (br. s., 1 H 4.67 - 4.73 (m

2 [t Epiling ChAu Gy S s ok, 1%, 7o
5 Molsite phasep H|n-Hexane/2>pewpanel 85/19 % Wy (s. 3 H)

| Flowkate s-, 3t rifdn- 2.24 (m 2 H 1.99 (s, 3 H)
[®F - 1.96 (M [{gdihatl-48 (s, 3 H 1.33 (s, 3 H.

1 faVal
'gr < JuU.

2:['4, 5-bis(trifl3Rfonet hyl)phenyl }-N-{f4-(4 ¢ .,g;g_g_;mr
t hDaibetion ) - 6- [YYRtZER mm

9aS) - 7- net hyl hexahydr opyrazi no[ 2, 1-c] [ 1, 4] oxazi n-8(1

1H NRIR Y500 #1H2 D Yo% obndNs D2 {TR Y T BZ9R27 AN £84(EOPg (m, 2 H)
6.9;?3%3? f%ﬁ&gf)"{gﬁ%ﬁ &rﬁ? &gig) 4.“5“(1&, 9 :I&}/%g (A1 H) £74 (t, 2 H) 3.53
(t, 1 BRS) 13 (vt HYy R éh ddbByiBald, o2 2166 (d, 11 Hi) @ak (sie3 H2.40 (t, 1

H) 2.6024.36Qm %, HP1.33 mm@B)(m,® A).L nL of toluene was added
2-[3,5- -171 WD 2007/ 028654 PCT/ EP2006/ 008845

bi s(trif) uor thyl)phenyl 1 - Nof G- ch | -4 (A4 f
Exaripié, 5. t_hy?fi‘ér#"-éf%xf'yﬁg{‘b%msym)@r;@ﬂi%fﬁf@a§ or  9aR)-
hexalydsonyraziapkh iral4]onazindi1 HhyH=2-methylphenyl)-depyridinyl]-
N,2-divié thylpriopanamides({B87 bEhghtibasat)ne pal | adi um (25 nyg,

0. 0492 mmol ), hexadecyl trinetyl amoni um chloride (16

L of a 25% aqueoug sol ution) and, at |ast, sodium

hydr oxi de sol utifon (29.5 L of a 50% aqueous

solution). The L‘ on was degassed. by three freeze-

punp-thaw cycl es, jthein stirred at € for 2 h. It was

checked by UPLC MS; i eNs, sheyed ks for the

expected product at O. b 653 (M+l), 327

(M+2)/2). The solution S N1 uped™w t BFEt OAc,

extracted with sat.

o
<

0.5 M
|
, 1

PNEPEDN

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 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), as described for 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(39aR or 9aS)-
hexahydropyrazino([2,1-c][1,4]oxazin-8(1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (E86 - Enantiomer 1). Obtained 35 mg of the title compound,
>95.5%e.e., analytical retention time 8.80 min.
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dried (Na2SO4). The product was isolated by flash
chr omat ography 10 (cycl ohexane: Et QAc 70: 30 to 0: 100,
wo b@n/orsss£t OAc: MeCH 95:5), obtaining 74 ng of PCDEP2006/008845
title conpound. HPLC. Peak @5.30 mn, 98% purity
(W). 1H NWR (500 MHz, DMSO-d6) 8 ppm 8.03 (s, 1 H)
8.01 (s, 1 H 7.74 (br. s., 2 H 7.15 (d, 1 H 7.10
1TH NIR.(560 Midz HPMS Q-tde) § ppmn B)023(s7A K)pr.87s(s, 11HH].64.-6579 (m, 2 H)
698@‘7 33%&1!) 4H .64 16373 (521( 4p4H4, 3. +$)34019 (d11H)) 3737t,2 H) 3.53

t, 1 ft 11H 4 4 ﬂ?gge 5@11 (rmz %1 %I—Z?(? 40 (t, 1
H) 2.005 @% 54@@ &(h} 2.09 (s, E%%
203- 13(m1H)133(s 3H)113(br S., H)
-[(3R,9aR or 9aS)-8-acetyl-3-(hydroxymethyl)octahydro-2H-

pyrag r{ 5Z Q EEi l)oqﬁﬁﬂ yl é -pyHaifyiF298,5-
':;S“HE@R%} pg ieﬁg[]j%g gﬁl hM'B éh%_‘&%p] Qlasteremsomer

pyridinyl }-N, 2-di met hyl propanam de (E91 -

Di astereoi soner 2). Co NCF3 LN No NCF3 F 25 To a
solution of (7R or

9aR) - 7- net hyl oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi ne
(D95, 28 nmy, O.ﬁ:N 1) in 1.2 nmL of toluene was added
2-[3,5- *

bi s(trifluoromet Ainl) phen
met hyl phenyl)-3-pyrin i
[ WO 2005/ 002577] (7 5
but yl phosphi ne pﬁ
hexadecyl tri nety annon
aqueous sol ution) and, &
solution (16.5 L of a y aqueous sol ution). The

sol uti on was degassed byYthree freeze- punp-thaw

cycl es, then stlrred at g0C for 2 h. It was checked by

The UPLC/ M5, |[ h( d peaks fo  the expecéijs)?_ﬁ%gf}n -3-{[(1,1-

dimegyicty Bidnatng "m'@ ﬁpﬁ%@a TN AT T
fluorgezrmethphenyl )t 3pyridintie? [ D Sausirifrorprrtnd Bhere 4y,
dimethylprdpahaaid¥ D88 he4 P napueas stoIvedIGatm‘;domHECQSﬂTo this solution

was Eaﬂgﬂ%ﬂ%ﬁﬁgbéd H@(gb %hﬁff_?qﬁ OECO%dlémréﬁ) at PodntEMperature for

oun

min BRI ndy R Mo corap'efem e 5\ el Product
(peab aép(}ﬂ@ min, (rg/z F A0 tMg7), +2)/I20). (the rgacthj_n pyixture was
purified byl8CKdcarfridde 6. dide title cosnpoUhdI-as é s@ﬂd( bo6 nyg., 1 H)

1H NMH%ObrMHﬁ Dwﬂscbbds%%m 74881s,(1H) ¥.83 (5,3 ﬂ%? 68 38(2 H) 7.03 -

713@3%% fgﬁ'} 31(§ (lt?)%* 424%? ?4 1(m, 1

H) 3.54 20'd§3 4°¢ ( g}n "281 (m

H) 2. Glr(s 3$-I) 2.34 HP2.93 ﬂm ?d’i) %1H-I)(S (i(H)Ex%}(ﬁ e3 Bl;)1 35 (s, 6 H).
N-[6-[(7R)-8-acetyl - 7-(hydroxynet hyl ) oct ahydr o- 2H pyr a

Exarhpl¥[8Y: 2N-[6-[(3R,9aS or 9aR)-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 (E89 - Diastereoisomer

2)

6- cl8Rr o- 4- (4-fl uoro- 2-
-N, 2- digret hyl propanam de
8 ), bis-tri -tert-

1),
30/ ¢ ri de ?glni of a 25%
ast, sodi um hydroxi de
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a] pyrazin-2-yl]-4-(4-fluoro-2-nethyl phenyl)-3-pyridiny

11-2-[3,5
whe@ineses4 uor onet hyl ) phenyl ] - N, 2- di et hyl pr opaPeIERm®06/008845
(E92) o 1 -- NN CF3 NINSOI NCF3 F 15 To a

sol ution of
{(3R)-2-acetyl -8-[5-[{2-[3,5-bis(trifluoronethyl)pheny
1-2- methyl 0o
pr opanoyl } ( et hyl am no] -4-(4-fluoro-2-net hyl phenyl)-2
-pyrid inyl]oct
2H pyrazino[ 1, 2- a2|n 3-yl}nmethyl acetate (D97, 27
ng, 0.0472 mml) nmL of THE ands0.5 nL of water
was added 1 M Na 1‘1N ang, th i i
20 was stirred at rpomlte per g ur ¢
checked by UPLC/ NS, whi CH™ 3 =
expect ed product at 0._76
(Mr2)/2). The target cd
obtaining 21 ng of the e conpound. 1 H NWR (500
MHz, DMSO-d6) 5 ppm 8.01 (s, 1 H 7.88 (s, 1 H 7.63 -
7.79 (m 2 H 256.99 -F7.18 (m 3 H 6.76 (s, 1 H

To 4.84 (doldtidd) 4.0f3- 4the2 (Y-[B((FAR,8a38 - oB. 9194R)-8-ackyl-3-{[(1,1-

dlmeﬂmﬁé‘lh irhétH snI}l]thatI‘@l}%étahy@r@-@h(— ra%l 1,2- 5]§yraz2n 2y1)-4-(4-
ﬂuor 9 N @3’” é/rl n - - -b| gafh(e 'yl]%\l

5 dlmemyé@rpeaeang% 927 1984mg. @024%@@% 'ﬁe%l migf Mg} were added
drop@Be N4 [rBL [of 8BneaRCbrThe reaction was stirred at room temperature for 3 h.
UPLOAS -dh é%ho&eﬂ%dﬁde@ﬁbﬁ%dh@ eXdected product (pe ak at 0.75 min,
m/z Qy?gé “@r £k P 4?2/2?) Ytie Yehéndd WakRire WEL Wl ARR by scx
cartrighe 101 S b ol g yveﬁeng&"f ed\iurthar Ry Agshdpamategrarhy (silica,

10 dichlpregaethape do aliehlpeamethang: ( 574 NH® indde0bes55). Obtained 121.6
mg oP(EE!ﬁIFé?@@@Vp@QB&45 -YOCNCF3 NN pCH3 NCF3 F To

715“% %Z%%St” raegﬁ@ég g G b a5 T
(3

@erQeH\)véshda&}’(zn 3.87- 345(m1H)298 311 (m, 1 H) 2.70 -
15 2.85ins 0t 2.580r288t(hy 12 Hhemd (s; B-H)62.dHl (br.cs. 43 (H)-2.040r2022(m, 2 H)

| de [VWO
1.99 5%5%%02577] )g(ei(lrﬂy{ m'wﬂs ](s Pé ﬂ)d'SBE(shB iy.opanani de [

bIS tr| -tert-

xd &peak, for the
z = 710 (Mm+1), 355
nd was i sol ated by SCX,

but yl phos h| ne aI I adl um (27 ny, O
Exameleaaﬁ -r-ﬂnﬁmmwylénh%nyla@lﬁ44Lﬂtt9r°a2-zse)ohylphenyl)
6- [(7Rcﬂm‘3_us>rs CQaB)I-'b-n)ethyme)eahydmpyrazmolﬂm kojfit,4Joxkzin-8(1H)-yl]-3-
20 pyridiAyBLN22dimethylpropanamide (E90 - Diastereoisomer1)

O

To a solution of (7R,9aR or 9aS)-7-methyloctahydropyrazino[2,1-c][1,4]oxazine
25 (D94, 50 mg, 0.32 mmol) in 21 mL of toluene was added 2-[3,5-
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(25 L of a 50% aqueous sol ution). The solution was
degassed by three freeze 10 punp-thaw cycles, then
warioroesgsat 90C for 2.5 h. It was checked by HRUIZERS)6/008845

whi ch showed a peak for the expected product at 2.07

mn. (mz = 694 (Mtl)). The solution was diluted wth

Et OAc, extracted with sat. NaHCO3 and dried (Na2SO4).
bis(triffuorpmedhyd ioheay!liN-06-shisto iy (4-flagie-2methuipbgniti; pyridinyl]-N,2-
dimetHrjis¥op ahQnE@é)A[WONE%HmIZSVY] (@Bt ahfg nQ.2488 mrpol)f bidri —tert-

:Pﬁﬁ&?’nﬁéﬁ%@ﬂé@%@% 9&,?%3 g‘%ah%an 5h39ad'@d§ﬂtn9r?eqt/ lammonium

st ﬁéfﬁu §1 cﬁ e solution

(29. 57ph=(Df(a350°/@, aqueows sglumnS)SThq S utupnl\@a§ @eggsg@d dygpree freeze-
pump- tl%w(dy‘clek therBstirted at 901C Hibr 3.M 8t whs .checked bM)UBLCAMS, which
sho §e_(a'ilg gr"{)neze%ecte% dudt & Q752 -hith, (n?/z82 653 r\%;\/lﬂ) 327

(M+2)12). %n w%s ﬂgu wAt% téAg,7 % t%,g%h}_ésat CO;3 and

dried( b,(Nags 4B Hjhe. 3@rqdsict Swas 3 isplated 15bY g, flashy) chromatography
(cyclEhemﬂeaE&ZlAcMO[(ﬂ) fq 0R.0Ba thear to EtOAC: MeOH 95: 5), obtamlng 74 mg of
the t¥8RonSo - 3- met hyl oct ahydr o- 2H

Hpo}yb%ﬁ%g ns’g\}}pggz ﬁ@-(yjl\})_- 4- (4-f1 uor o- 2- met hyl pheny

1H NMB( pher) B.03 & df FRE91 §8.0b&hafi’ ddbr- s.. 2 H)
7.15((894 H) Dlws(tm em%bﬁfﬁ 77745, 2)H) 3724(brve, 2061} /0686841 H) 3.55 -
3.62 /155’52@@@/ ©08813.37-Q. @F$H)3Bb|‘(\lZ1CH)@§iJ\BG'1QFr$1H)277
2.9 rd’rﬁﬂfzﬁgsf § ﬁg 246(m1H)23O 2.38 (m, 1
H) 2. d?r gmﬂ )oggy( Y87 2

9aR) - 2- acetyl - 7- mat hyI oct ahydr o- 2H pyr azi no[ 1, 2-
Exarﬁblé’ IQdZiZ?-B SMQQrIﬂhWthyl)ﬁﬁeﬁyl] -N-{3]4ftmdro-2améthlylphenyl)-

6-[( yrazmo 2,1-c][1 4]oxazm (1H)-y1}-3-
ynﬁg@% &&Sﬁ s §F<§) %n fiéi% ]Dlas re0|s?o(£ner ?

N, 2- di met hyI propanani de [WO 2005/ 002577] (169 ny,
0.317 mol ), bis-Pri -tert- butyl phosphi ne pal | adi um
(40.5 ng, 0.079 Mol ) hexadecyl tri met yl anmoni um

chloride (20 L ofN %aqueous soIG;Ftl on) and, at

| ast, sodi um hydr q\e sml ution L of a 50%
aqueous sol ution). The Jgol® t| egassed by three
freeze 10 punp- tha\/\rcyc cg0C for 6.5 h.
It was checked by HPLC shovved3a peaks for
the expected products 98 and 2.28 min. (mz = 694
(M+1)). The solutlon iluted wth EtCAc,
extracted with sat. and dried (Na2804) The

product was isol ated by Fl ash chr omat ography
(d| chI oronet hane to dichl oronet hane:

Oot ai

o {%AogEN s P96 el gﬁ;@o%%“«ﬁﬂzléeﬁ Hocazine
(D95MH28 DmgodBJSS ppwls. 2 (& mlH) of. ¥uese w39 nddad 2-[3,5-
bis(triftvoromethy)pHenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-N,2-

dimethylpropanamide [WO 2005/002577] (73.5 mg, 0.138 mmol), bis-tri ~tert-
butylphosphine palladium (14 mg, 0.028 mmol), hexadecyltrimetylammonium
chloride (9 uL of a 25% aqueous solution) and, at last, sodium hydroxide solution
(16.5 uL of a 50% aqueous solution). The solution was degassed by three freeze-
pump-thaw cycles, then stirred at 90°C for 2 h. It was checked by UPLC/MS, which
showed peaks for the expected product at 0.78 min. (m/z = 653 (M+1), 327
(M+2)/2). The solution was diluted with EtOAc, extracted with sat. NaHCO; and
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7.15 (d, 1 H 7.10 (br. s., 2 H 6.61 (br. s., 1 H
4.52 (br. s., 1 H 4.34 (t, 1 H 4.08 (br. s., 1 H
w@2@10tsse4 1 H) 3.28 - 3.35 (m 1 H) 2.85 (t, BCHEPRDI&G®SS45
- 2.7 (m 3 H 2.50 (br. s., 3 H 2.10 - 2.38 (m 2
H 2.10 (br. s., 3 H 1.99 (s, 3 H 1.77 - 1.96 (m 1
20 1.48 (br. s., 3 H 1.33 (br. s., 3 H 1.16 (d,
drled3 KNa.$Ra)pl €hes5 prodlugs: was  isolated by flash chromatography

cycléhéXarke:BtGAE r1lob+3mfcpoﬁmyl otamng 49 8- hd-df4hé titlercenidbound.

HPL géég@ %rﬁ nbg G
g / driopy Ly A s., 2 H)
7. 14’;5;;;%( Egg ’:%E%bmaﬁ ?i%ﬁr@eé)g?;g 4'>l‘9|9§(b?$inz1hf}()??%534”%5n (m, 1 H)
3.702 :{Stwmbl rLZLB@‘H ncwyeshyl(iphemﬂ 59 N2{@9 (rfh; I P2 B42(br. s., 3 H)

4,
2. 25 Eﬂ 23 (' 5 exahy&?o(glyr?’r I(-)IM[314 &br s., 3 H) 1.16 (br.
ﬁ‘i’ 1H) yI] 3 pyr| di nyl } - N, 2- di net hyl pr opanam
de (E96 - Diastereoisoner 2) -175 WO 2007/ 028654
ExarﬁfSIB BEZWQBQWS—ad&tﬂWWG&ymetWIm&EBydFo-?é-l-pyramno[1 2-

a]py 4-ﬂuoro-2 meth Iphenyl)-3- pyrldmyl]-2 [3,5-

.41
B Y A s (5o

2-[3, 5- bls(trlfluoromethyl)phenyl] N-[ 6-chl oro-4-(4-fl
uoro-2- 5

met hyl phenyl ) - (i) pyri di nyl ]-N, 2-di met hyl propanam de [ WO
2005/ 002577] (12 0.234 mmol) in DVSO (0.75 m)
was added K2CO3 (196 , 0.702 mmol ) and the reaction
m xture was stirreld fogr 36 hrs at 1255150C. The two
di ast er eoi soners NSOoN tedoaft puri fication by
SCX and the by chromat |gra hy (SI 4, CH2Cl 2: MeCH
98:2). 10 E95- Diastereoi R-TYreMS: m z= 653
(M+r1l) and 327 (M 2+1) _HPLC. Ipeak\ @t =5. 22 min 1H NWVR
(500 MHz, DMSO-d6) 8 pp 2 (s, 1 H 7.88 (s, 1 H
7.73 (br. s., 2 H 7.1 » 1 H 7.10 (br. s., 2 H
6.63 (br. s., 1 H 4.62 ( 1H 432- 444 (m 2 H
15357366(m1|—|)3305336(m2H)311-320
(m 1 H 2.48 (s, 3 H 241 258(m2 224(br

o 74 dollfiort;, ) -{§ 3 t.i‘lu riethyfghenyil-2-
metwmfoeagylﬁg@%rﬁwad@%é% § 2‘55 <~>stby'35 ga{%:gim Ipgtahydro-
2H-pytazino[Ar2arazivMPyinetind adetate (D&?k Z@mgs 01647 2rimmob) in 2 mL
of THNWBnAT®8 vt \A@W@)&ﬁid@ﬂM&ﬂQ@ Hnd’th84re66Iiting solution
was wrédga} %rm ér"q)o E"ta EE{& fgr It’L c? Qibf) L(EHVIS which
showgd g pga 8f’or §e6qx;(qﬁ e@ gct3§ m/f_ +1) 355
(M+23/2)8 Then tanget) campaund zvmlsphqteg SC2( tammg781 (rng af the title
compdurd). 49 (s, 3 H 2.11 (s, 3 H 1.79 - 1.90 (m 1 H)
1H NMRQ500 MH2, BMS3-ds) 5 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, 3 H)2.03 (s, 3 H) 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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25 H 1.56 - 1.69 (m 1 H 1.33 (s, 6 H 1.23 - 1.41
(m 1 H. Exanple 97 and 98:
WQ@2003/08684 s(trifluoronethyl)phenyl]-N{4-(4-f|ROr/BPDO6/008845
met hyl phenyl ) -6-[ (4S or
4R, 8aS) - 4- (hydr oxynet hyl ) hexahydr opyrrol o[ 1, 2-
al pyrazin-2(1
H)-yl]-3-pyridin QN, 2- di met hyl pr opanam de (E97 30
Di astereoi soner 1
2-[3,5-bis(trifluorpnet hyl)phenyl]-N-{4-(4-fluoro-2-

nmet hyl phenyl ) - 6- or
4S, 8aS) - 4- (hydr ox@&t hy| ?\lhexahydr opyrrol o[ 1, 2-
a] pyrazin-2(1 N o)

H) -yl ]-3-pyridinyl }2N Z-dife
Di ast er eoi soner 2) CH“’17 7
PCT/ EP2006/ 008845 N !
2-[3,5-bis(trifluoronet
uor o- 2- net hyl phenyl ) - 3-
pyridinyl]-N, 2-di nmet hyl ppopananm de [ WO 2005/ 002577]

phenyl] N-[ 6-chl oro-4-(4-fl

(375 ng, 0.705 mmol) and” 5 K2CAB (389 ng) was added a
solution of (8aS)-octahydropyrrolo[1, 2-a]pyrazin-4

To é"éfﬁbi’tﬁ'ﬂod)f (('@ﬂ?lgaRZ&) 9815)-2-atbtynTomkthylo 1022 B-pyirazino[1,2-
alpy @. hffé@aﬁé {B 8,253 fimalih 34 rrﬁl?%fft]g lyeh Q{a% Blided 2-3,5-
ois(tTHor o e hrepy M-S TS Herd-yorocts sty BhE R -Dyridinyl-N.2-
dimethylipropanaenide ifd4e, 2@ 0P25THOH{192.80)mg.1 0. 2;‘gl7mmol) bis-tri —tert-
but I&@ﬁﬂﬁﬁéo apagioml @¥50ngp)0.0585mmibh= kexdadddyljimatgammonium

chlor 'VL@ ) Ad rTétnl HdFoxiBeSolution
(25 H;?%NE ad 08a %gg%s @ﬁfﬁﬁ% é&%opllggn gv%slyg 2@8 éﬁépree freeze-
pumg-thaw qyples15 gn 1stirjegd at 9Qy Crforo2. (Sbla |tswas g:h%ckgdetgy HPLC/MS,

whiclf Bhowed,a pesl far. th2 dxpectedpradud? at 20 7dirf.nim/2 +HH94 (M+1)). The
solut@nwas -dfitddwith EQO/&C?’thra& d8withnsal NbHE 1an§ d#Hed(Ra,S0,).

The Hrogﬁjc was {@ate? tEg f srl(%h odﬁat%gréﬁﬂly %@ﬁ%@ éthéé\/l?z%H 90:10),

Obta'm'ng)1381m§)01h¢d(th%wm§>0l1n 3 (s, 3H 1. 10 - 1.54 (m

O.A. BRYC HoSk @ 520eminiamurity (U16). ng) 20 MB: nlz= 653

1H N\ 508 FMH§2DM%2d}§§)d @osp%a m—n 7.75 (br. s., 2 H)
68&{% I%))B

7.16 and, g Zbé%g{“f‘H ) 3.61 (t,
1H>¥£ 0 Hgﬁﬁw ﬁ s ) @4 ~2.62 fm, 1 H)
2.50 K-l)r 5, 531H03?, 43- @64 (mg1- H)425ﬁ (&1401(ma)2 s{)%os 12,98 (it H) 1.97

31HH)48 8., BH) 136(br( 8, 3HH.18.(@33H)B. 37 (m 1 H
® @18(m’1®r. )_ﬂz94(m)3l—|)268-276

Exa niel_ 75)4: 1. H’?? 2. }?}Sg Qaé) gl)g mlt 9? élm dro-2H-
pyragngﬁ,g_-q]pyraz_u -yumt (4-flyoro-2- methylphenyl) 3 pyrldlnyI] -3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E94 - Diastereoisomer

2)
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Exanpl e 99:

2-[3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne
wo boo7prsssyl ) - 30 6-[ (7R, 9aR or PCT/EP2006/008845

9aS) - 7- (hydr oxynet hyl ) - 2, 2- di oxi dohexahydr opyr azi no[ 2,

1-

c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N 2-di methyl prop
ananm de (E99- D| reoi somer 1) - 177 WD 2007/ 028654
PCT/ EP2006/ 008845N O-I0OSCNCF3 NNOHONCF3 F To

a solution of
2[35b|s(tr|fl t hyl ) phenyl ] - N-[6[(7R9aRor
9asS)-7-({[(1, 1- d| th&lethyl)(dqmethyl ) si

l'yl'] oxy}methyl) - 2 ropyrazi no[2,1 5
c][1, 4] thiazin- 8(1
H) -yl ] - 4(4f|uoro%H3me 3 pgFi di nyl ]-N, 2
di met hyi pr opanam de ( 4 , 0.24 mmol) in
nmet hanol (8 m ), cool eg 0C, was added HClI 12 N
dropwi se (0.47 m ). Thexeaction m xture was stirred
at roomtenperature fortl hr, then it was purified by
SCX cartridge. The fract Fons eluted with 2M

To aresdlation | of {ARGBR ver%a8)pPHacetd 7ametrelagtahpded? Hepyrazino[1,2-

pyrazieessnd O (7P09éBV%rt %R 2lRe %ﬂWI@QaEyM 28-pyrazino[1,2-

alpyr | 19 hn@1 added 2-
pyé%%@%}mg Eﬁgr)?ég; ' ' -ﬁ%g:? ﬂH?ro;- g@e%fgb? -pyndlnyl]

N 2- dmne‘th)ﬂpropananﬁde (WO 20@5/@03’87 7 1169 nigy 0.31A) menalp bis-tri —tert-

v,

butyl haﬁpﬁlﬂé éall’ﬁdldm 4654 0079 inod), exaderyhtrirhetylaimmonium
chlorg gg éoﬁ?aﬁd o4t I%gl sbdillmhydfoxide solution
(38 ﬁb%s agy W%@P I)iyl BrRaiytign wa{s4digrasrs1elgop)5 three freeze-

pump.ﬂuawlthmm;lrr@d[qwgo%gobﬁ 5 h. It was checked by HPLC/MS, which
show#aR péak$ Yei ths \expebidd pr23.d2|cts at 1.98 and 2.28 min. (m/z = 694 (M+1)).
The o‘ﬂ.ﬁ' WI E&Ow&?' logirh eﬂ] Withaghp- ﬁl@i—lCO and dried
(Na804).. Th ' te6 Hé_‘rgt Yrﬁﬂf)d%a@%nm ?@gélorqme hane to
dichlprqmethgng: y@Qh:I 99:1QfObtained 32.4 mg of the title compound.

O.A. HRIC Spénls@ 6123 nnini CQﬁ%mdr))ptLé\ﬂ)/I ] N-[ 6-[ (7R 9aS or

1H NIaR) (500(MHZL DM S8R d PE’ m 8.02 (s, 1. H) 7.88 (s, 1 H) 7.74 (br. s., 2 H)
7. 152{{&%@%;?%?%‘1 é“é T ¥ oy hrest iyl 1-2 2y 4 9299 4.08
br.s. TH) dd, 1 H)3:28 - 3.35 (m, 1 H) 2.85 (t, 1 H) 2.59 - 2.78 (m, 3 H) 2.50
(br. s., 3 H) 2.10 - 2.38 (m, 2 H) 2.10 (br. s., 3 H) 1.99 (s, 3 H) 1.77 - 1.96 (m, 1 H)
1.48 (br. s., 3 H) 1.33 (br. s., 3 H) 1.16 (d, 3 H).

Example 95 and 96: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(4S or 4R,8aR)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
a)pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E95 -
Diastereoisomer 1) 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(4R or 4S,8aR)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E96 -
Diastereoisomer 2)
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- 178 WO 2007/ 028654 PCT/ EP2006/ 008845 «c][1,4]th
iazin-8(1 H)y-yl]-4-(4-fluoro-2-nethyl phenyl)-3-pyrid
WO pool7p28d52- di net hyl propanam de (D125, 127.4 neCT/BPBE008845

nmmol) in nethanol (5 m), cooled to at 0C, was added

dropwi se HCOl 12 N (0.3 nl). The reaction m xture was

stirred at roomtenperature for 2 hrs, then it was

purified by SCX ca trldge The fractions 5 eluted with

2M net hanol i ¢ amo vrere conmbi ned @nd evaporated to

dryness to gi v,qbth it | eNcon'pound Qs a white solid

(104 ng, y=95%. i o): . in HPLC/ M5 ni z=

717 (Mrl) @t=2.91 rrin IR NZa MR .. DVBO-d6) S

ppm 8.01 (s, 1 H 7.85 (s, - %81 (m 2 H

10 7.16 (d, 1 H 7.03 - (m2H)667(s 1H

4.71 (t, 1 H 4.19 - 4.3&(N 1 H 4.02 -4.19 (m 1

H 3.65-3.80 (m 1 H) 3.36F3.53 (m 1 H) 3.15- 3.36

(m 4H 3.10 (d, 1 H 2.86-3.01 (m 1 H 2.72-2.84

(m 1 H 2.65(d, 1 H 1.10-2.56 (m 14 H). Exanple

algélutlon of (8aR) octahydrop rrolo[1,2-a]pyrazin-4-ylmethanol (D112, 73 mg,
0 468 net f rfi (q d' f' ﬁd&Bﬁ@fﬂni)dﬁén 1K R84 (4-Auoro-2-
methy | p@p@namlde (WO 2005/002577] (124 mg,
0. 23ﬁ|mmo@0|he&M§@r(6rﬁEr ml) n(a{szadde¢]<[z¢0h] (O6i mgi ©- 832 mmol) and the
reactidn Mitture ki iriyd fbr NBZhrsdit mephsgecopanan de (E101-
The %ﬁsﬁgs?ﬁeﬁ%%er@ (Ev %@% égt %r MiffiddtioN B3scx drd the by

A

chrore (P R e }4- (4-11 uor o- 2- et hy|

reoigo
MS: Hﬂf#653((Wdlr)®twmmW/)+12) 2- di oxi dohexahydr opyr azi no[ 2,

L e—
154 Bof 531%"%’%2 A T bl f3 B 5. 21
7 14r( t 1, HB090NDA 81 2nlf) 669 t?sf ol Y)eh824s. 1H) Aect Adté (M, 2 H)
3. 57m3<66r(m vVaH)Si 80 r-e8136dm, 3D H)IiN41 -Thaa (Mel1 () 2.48(sP2H) 2.41 -
2. 58?@'2) od frg 2.8 (getgqq) @?on@met%?tng@? ﬁ‘;n;[]{ff(m 1 H)
160, ‘*R@ﬁa %wg 56?84%%*§ At W82 1 "0 042 o)

E96- [2ias A9) se. Vater was added to the

MS: néaeﬁﬁBr(Mnb)tamdeB%dA/ih‘e) aqueous phase was extracted

HpL@O @gk@!ﬁtmgz(rﬁﬁﬁ) The conbi ned organl c phases wer e

v HRERS-§ By 9@4%‘9 s., 2 H)
R B e S B e S
348t-h?862'(m t3 hig)3.3% -@-32 (mhd H) 8116 - Sothoumd k) 2. &n mg;94 (m, 3 H)
2.68Y2616 %n, 1 H) 2.49 (s, 3 H) 2.11 (s, 3 H) 1.79 - 1.90 (m, 1 H) 1.70 - 1.79 (m, 1

H) 1.56 - 1.69 (m, 1 H) 1.33 (s, 6 H) 1.23 - 1.41 (m, 1 H).

Example 97 and 98: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(4S or 4R,8aS)-4-(hydroxymethyl)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)
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MS: mfz= 731 (M+l); 753 (MrNa); 366 (M 2+1) - 179 WO

2007/ 028654 PCT/ EP2006/ 008845 1 H NVR (500 MHz,
wok@oozss4 8 ppm 8.01 (s, 1 H) 7.87 (s, 1 H 7.BCI/EPW008008845

(m 2H 7.15(d, 1 H 7.02 - 7.19 (m 2 H 6.66 (s,

1 H 4.44 - 4.77 (m 1 H 3.99 - 4.27 (m 1 H 3.67

(t, 1 H 3.37 - 33.50(m 1 H 3.23 (s, 3 H 291 -

3.39 (m 7 H 2.68/- .85 (m 1 H 2.51 (s, 3 H 2.40

- 2.66 (m 1 H 2.287°N2.29 (m 1 Hcr2.11 (s, 3 H

1.49 (s, 3 H Rl A (s, B H. Exa Ige102:

2-[3,5-bis(trifluoronet hyl) heryl ] 6-[(7S,9aS)-7-
(fl uoronet hyl ) hexahydr op Q de 4] oxazin-8(1
H-yl]-4-(4-fluoro-2 10 | :

met hyl phenyl ) - 3- pyri din , 2- di met hyl pr opanam de

(E102) Co NCF3 ~NNO NCF3 F To a sol ution of
(7S, 9aS)-7-(fl uoronet hyl)octahydropyrazino[2, 1-c][1, 4]
oxazine 15 (D129, 14.9 nd, 0.086 mml) in toluene (1
m ) was added under N2, at r.t. - chl oropyridine (35

To NY, 203XABis(w hbrcﬁﬁéthy% nerhwﬂqe%ﬁ|¢nrdm(n;ﬂu@m2nm'emylphenyl) 3-

pyngw ON'éj&mgm ;& nic Yﬁg fﬁ?fﬁ%ﬁ]’ @'7)5 g, O 705 mmol) and
KoC f}? S RGP RTeh Ao SeIHOG GerRighf 2-alpyrazin-4-
yimethanal (@A) 7, mrn@.atﬂ“ldnmﬁl)(tnuDMSQAz 3d6¢)a@@fédh@yeactlon mixture
was §tireed orB0hrst Atavpayc| es and then it was stirred at 90C

The tR6 &lagfereggoﬁe%cw A S8 o uﬁﬁé&fg%ﬁpgnyaiﬁgg( aannc? then by
chmmﬁoqaaﬁxsu%f‘%g%%"é%% é'ﬂ”?'a@?%@ et o (3% The
E97-Diasteieaisomes Ani160ngs

iso es were dried (Na2SO4) and
MS: aVzp663t(M 1) @ndr32®EY,+Mhe crude was purified by

HPLEhpeaRI® ESABYMISI | i ca, cycl ohexane EtOAc 7:3 to 0:1)
UPL% %‘ﬁz- B8] e F2EL g5 it g@ﬁ AT

Fiz DNGREcTela) PBmyBzelco 1 vy g3/ s. 2 1)
7.14 14, 7 ms)o7 107(b$0s4m H} 6|-63 (l@r @9 1 H). 4262((En 13—!)—91 » 69 44s(m, 2 H)
3571 ﬂ64tn661 H)‘B§@ -(3B6¥nt)2 H)H11 %i@égm H)H.48.(863H) 2.41 -

2.58 Hz 1?<§‘H @ tH]t 3.84(m, 1 H)
1602{: Q‘E‘&oﬂ g%rg M %i F?"B(H) 1, gaé -27'7%074

E98- ([Wasmrew:s@rr@AIZ(QS m@d 6H) 1. 11 1 46 (m 1 H) 1.03-1.43
MS: frifz= sssl)(Mm@mlwﬂoezm N-[6-[ (9aR or

HPL@ 518 inahydr o- 2H pyrazi no[ 1, 2-
Py ﬁf%% e s 400057 et gy - oo iy
Of

1H NcMB(( Mbizs BMERyey)gherm 0% (. di et'iBA (F.ob&hahvddbr. s., 2 H)
7.14 g ot 61, 00 i(bre s(,2LPI36. 36 (£rak) Aot 4257 (m,18®{) 3.88 - 3.98 (m, 1 H)
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)
2.68-2.76 (m, 1 H)2.49 (s, 3 H) 2.11 (s, 3 H) 1.79 - 1.90 (m, 1 H) 1.70 - 1.79 (m, 1
H) 1.56 - 1.69 (m, 1 H) 1.33 (s, 6 H) 1.23 - 1.41 (m, 1 H).

Example 99: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7TR9aR or 9aS)-7-(hydroxymethyl)-2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E99-
Diastereoisomer 1)
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WD 2007/ 028654 PCT/ EP2006/ 008845 -1'rO CN N CF3 ~N
INOI HC NCF3 F To a solution of

wOoR(GGHtBsacet yl oct ahydr o- 2H pyrazi no[ 1, 2- a] pyr BZI/RPR§08845
)-4-(4-fluoro- 5
2-met hyl phenyl ) -3-pyridinyl]-2-[3,5-bis(trifluoronethy
) phenyl ] -N, 2- dlnethylpropanan1de enantioner 2 (E72,
19 ng, sanple fr E? di fferent preparation having
conpar abl e anal y characteristics to the reported
one) in dlethylﬁ: r at OC were added 33.5 L of a1
M HClI solution inNdie hyI et her. TH&; sol uti on was
stirred for 10 m nyt e

wi th diethyl ethgp qAtNe
filtration. Obtalned 20 e target®conmpound. 1H
NVR (500 MHz, DMSO d6)NY& ppm 10.27 - 10.61 (m | H)
8.04 (s, 1H)794(s L H) 7.62 - 7.81 (m 2 H 7.17
(d, 1 H 7.04 - 7.16 (mJ2 H 6.86 (s, 1 H 4.44-4.76
(m 3I—|)3.97-4.26(mF1H)2.73-3.91(m 7 H)
2.48 (s, 3 H 2.09 - 254 (m 2 H 15 2.11 (s, 3 H

o anutibh- o 213 8- b”é?knﬁﬁoro%éﬂnyﬁpﬁén;ﬁ]w-[% (PR ZRDR §as)-7-({[(1,1-
dlmezh ylethgl)slimethylsilydponeety!)-gredipridoRerabydropy(azinelg.1-

c][1 4ithiazingd(é Mjy)]-6(4-flurearpethylphanyd:3-prtidiny Aerahy dr opy
dlmeﬂwpﬂbﬁﬁahd@] D]124], @(ﬁzha 84.24 mmol) in methanol (8 ml), cooled to

%Y(EIN }_%;N« F % o‘ﬁe WG vasAirred at
room j2ingg r 1hr1 At ASPHTISS el IPEYiAge Jhp, frpctions
elutegt wigh ﬁ?&traet ng'l@kb@/ amnolp%@:e cglm?quqdoarad mﬁw@gsé togigyness to
give thg tifle 28rhpount)asv@whitesotidy@85img,ly=80%y). t ol uene by
HPLét Pé 3 6‘5@[?? tenperature. Additional 1 nmL of

HPL aw%en vv:;}s'_/a( H @q akggal n 25 conpl ete dissolution. A
H Wﬁﬁgod\ﬂbiet PM$ Qoed R 15 $PeBy1q (R [ dd)chBBr-ol-23 (M, 1 H) 7.59
- 7.818in, 2/9) BOBY - 72BE 54, BET) €42006/7608846H) 4.63 - 4.79 (m, 1 H) 3.94 -

4.42 (2! HFB%Z B4, Hh%zlés 331@2r(lgﬁilmw)]1 09 2283 %m 16 H).
|mst hy propanani de [ WD 2005/ 002 7’7] (143 ng
was added, followed by a solution

Exa'HPl%/cl ohex®Fhosphi rRolHdKi tr\lﬂalmemﬁ}hxﬂphswﬂdﬂz{ﬂ;lﬂ-f'uoro-Z-
methylpbeny))-6-1(FR9aS0. 033 mmor) and Pd( 88R)Z-(&drgxymethyl)-2,2-
dioxiddHekdRirbplyPaZinel2,atc]{ Pupeiezin B Ap-51]-3pyeidinyl}-N,2-

dimethylpropanamide (E100- Diastereoisomer 2)

0..0
S

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7R,9aS or 9aR)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
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5 butoxide (39 ng, 0.406 nmmol) was added and the
reacti on vessel closed, evacuated and back-fill ed
WwWoRn/0z86§obn. The m xture was reacted under m CPOIWERE06/008845

irradiation at 140C for 15 mn. and then for

additional 30 mn. The m xture was diluted with 30 m_

of Et OAc and extracted sat. NaHCO3, dried I§Na2804) and
c][1.4]thiazie & (¢ Byl ]réefioflaaro-Rroetinviphemyl ) 3-pridipyfiNa2h
d.meﬂfwmtaagﬁmmmsj 1224 ©ige 0otEX ammol) 16 nistianoll@E0n), oooled to

at 0° @O Fﬁm@e (sl ’1@'!\{){0 BYR) TRE ré38RIEmiRlAd WaRSstirred at

roony Jefgbs ratwge@(r e i PSRRI ST @ge. The fractions
elutegpyith w npﬁtaan@qamcnﬁ"ﬁ weezeomined\ang evaporatest 4 gryness to
give Heetitientempedndtas 4 dhitesplidd$04insg,0/=8836).n 2 nL of

HPLHE @é’i{‘ tﬁ]yqﬁﬂed 0.1 mL of conc. HCI. The solution

HPLW% B Szt AR e for 1R 1t was | oaded
WF&&@@@ e DR e o B e gy MR a0 102 72 81 (m, 2 1)
7 16 &ahal ¥9i7s03 havied(rmh2 Hp6ét(sdl pHddit(t, gddk4 40 -04.36 (m,1 H) 4.02

-4.19 Wz 3 HP8S5 M8 (BB Hf BdH [ 3)53 (nh, RS 35 L BIZBI(m, 4 H) 3.10 (d,

h f r [ n
1 H) g SIog e 1 5, f%o?@o@?afﬁﬁ? ﬁ%(é £ 1 RERTERR T )
MHz, DMBO-d6) 8 ppm 8.02 (s, 7.84
Exargple s., 2109: 20 7218, ansarlﬂyoromtbblsphenyllzN-lw ~(4-fluoro-2-
met ||§%eﬁ m) -6L[(7R, 3:165 - 4. 750:( m%HH) gggég gmgeétlg;‘oxy@ighyl]-z ,2-
dloxci(agi‘yd r| h1(1---i'-
701 (d, 63
dim BY'PPH?"E"H e(( i%é Bya 2" 5 2, ooP- 2] 2§(m 4
H 1.46 (s, 3 H)1. 34(s, 3H) 25 Bi ol ogi cal Data

Conpounds of th@l};ﬂ/ention may be tested for in vitro
bi ol ogi cal acti v Eelgn accordance with the foll ow ng

assays: 30 Meas t of NK binding affinity The NK
binding affinity he conpounds igF;the invention was
det erm ned usi ng heNfoNIovvlng sciqtill ation
proximty assay (S qu et al, J.

Phar nacol . Exper\{g nt y s~4097, 281(3)
1303-1311; H M Sarau ef al}, J.\Pharnacbl.

Experi mental Ther apeulie 000, 295(1), 373-381; G A
M Gardina et al J. c@ m 35 1999, 42, 1053-1065).
1251- Subst ance P, 1251-NKA and 1251-[ MePhe7] - NKB wer e
used in the binding SPAFof NK1, NK2 and NK3 receptor,
respectlvel y. Pol ystyrene Leadseeker WGA- SPA beads

To PR b BT P PSR A RRED- 2y Hyfbtienyl)-6-

@ in adfead/ nBad)-Ar@ydeymnethy®. 2-diayidghexahydenyyazino[2,1-
c][1 4Jth‘|éﬁn &(TENI)-B-pgridihly(}-N8 2-dibnethadpanamitiéh@98, 15nwvg, 0.021
mmo [?H—AFH P?rrf %de@uﬂdéﬁ\ﬁf'\ﬁﬁh 60% NHHW% 923 mmoI) and

n | ce S to I oW,
mwwsdwe%rﬁaﬁ" Uo7 mbes Il £l Soe o was
adde@oae@ﬁheama@ﬂoefmw%e NatSeFt'"%ﬁ’\cfPh@r »9 RUADY dbisoreaction time
furtherrmubahtsomf aHi(2eng t 0846 enchohearin Med (4 pdyf). 842 warsol) were added
portid¥agised twice and suspended in assay buffer.

Wate% 5?@)? l%d @) "‘ﬁ'[?g %%ﬂda&%egqﬁé’odéj%ha&g%vé(pextracted
with E he comblneéI organic phases were dried and evaporated to
dryness. The crude was purified twice by chromatography (silica, CH,Cl,:MeOH 1:0
to 8:2 the 1% time and CH;ClxMeOH 1:0 to 9:1 the 2™ time) to give the title
compound (12.4 mg, y=81%)

MS: m/z= 731 (M+1); 753 (M+Na); 366 (M2+1)
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bead/ menbrane conpl ex. 10 pl of the resulting m xture
was then dispensed into each well of a | ow vol une
wWex@70z8o5884-wel | plate with 100 nL conpound PCT/EP2006/008845

pre-di spensed in 100% DMSO. The plates were then

seal ed and pul se spun at 1100 rpm After 2-3 hours

i ncubation at roomtenperature with shaking, the
1H NMRB (860 Wz, BMHEO1de) 5 pm B.Qik (sL109) 78h (5, Ad) ABEsur-84 (M, 2 H)
7.15i(@, VHW.0X - i70e@ an, 2Ry G BBEseH) 4.94 -3 T (in esH)mtglga427 (m, 1
H)36%ftt”1”H‘)B'st7ef ) b1H%”23;§§ 3A tha@%mgﬁ 2.68 - 2.85 (m,

1y DG i SRR 5 B ot et e Y

1.34 éaschHdadi oactive ligand determined in a separate

exper| ment. 10 Measurenent of NK functional affinity:
Exarﬁgﬁ gobl lization assay in (FLIPR): 3 Bacnan

ed NK r Qrs t he i nvention were

i R AR B T A Al o
(fluorpmethyl)hexafaydrgpyrazinald, 1iel d Aleoxazing(15)-Wléi(A-fluoro-2-
methpfipbenyl)3-pytidinyl]-\)2-dimethykdropaaamide (EA6R) el ease

i nduced by interaction of NK receptors with its

perspective ligangs. Human U2C0S cells 15 transiently

transduced with (rec I nant BacMan virus expressing
NK1, NK2 and NK eptors were theFd in the studies
at P. Acad. Sci. USA

(see J. P. Condreay et al, Proc.
1999, 96(1): 127- 3N
harvested fromtissie hl
a cell density of F200- 309
reconbi nant BacMan vi
virus/cell ratio of 1 9
were then seeded in 20 384-well G einer bio-one plate
in culture nmedium (DMEM with 10% FBS), i ncubated
overnight in CO2 at 37C. After aspirating the medi um
cells were | oaded 18-24 hr later with cytoplasmc

To aalsolutioni rfi ancGaSJaT-tQﬂwﬂmﬁ\eihﬁ)ddWh)&imbwazﬁm{ﬂ deg)[1,4]oxazine

(D12 1}]41\% 308 g8 him ngfh%l H‘é’ﬂ‘(‘k rﬁu)hﬁésa%%%dsahaérwzt%trt 2-

Ch'orﬂPWu‘E'BS 5 r&a‘? b|m519 %mﬂ?%(aaﬁﬁy'ﬁr‘rg%ﬁymwmum chloride
(4 nlsaf 2 250 eRueousEPyioas)b Iéﬁﬂrtglﬂnbmfglp@pﬁpmn@rﬁallaﬂwm (7 mg), and
sodiurn mydnoxide isohgionf (8cairpafuan 86 %wanaedbe sohutioayl The téwction mixture

was G@%és%efd%y ﬁ@ef@%ﬁhﬁﬁtHd\W Hﬁﬁég ‘éﬁdache? fAkas gtu'?éb lay 903C for 1 hr.

EtOAR g V\EH@O&H%% é’@cﬂﬁdst&ér{pﬁ R dBr#lﬁJgJ}ur%CgE%eNv éhgﬁés were

separaigd AW the-pAweous phage V@Fo%ﬁ%@ pithy % e combined

orgamiembates were dnnlgdd(NmStOué dndyewagorated MXHrymess. abte NKBle was

punﬁééqubﬁromét@g dyERhexunb RO 78RN 0CHNBOYING the title

com %l%rr stB)énf”‘ Olr:h 9 §3Xdllut|on|nh|b|t|on
8%9 gh oni st (fpK;) was

UPL urlnéé' 7 Kk Cheng- Prusoff equation

1TH NMR (90 Gtbde, dfPMIS abl5 Qéﬂ‘e&mn(édh 488dpat &t)e/.60 - 7.80 (m, 2 H)

6 99 eXVEB i(Mer H) 68 (s, e1m~n)t4 66 NKBOf mct iHynab6al 4176 (ny, 1 H) 3.96 -

e RS B B M S I

6 H) 1drre1/46((PIEl4 ﬁ@é)o%em‘@ (\ﬁ!é-rb"ﬁal ntained in M ni num
Essential Medium (MEM 31095-029 Invitrogen Life

Exan]SlhPOPIHTY: Rejesf(9drR &9 Q#SPBWYI@&% 052?41-pyrazmo[1 2-

ooyt gﬁ@%-,@savgﬂgua%%eg@u f‘ Al
bls(tq_gggromglggyl,)pg?ny ‘apan eat ¥ @ }(prlde (E103-
Enantighee2) n a hum difi ed i ncubat or. Changes in 40

intracellular Ca 2+ were gqég)r_m' ned using a

Fl uorescence I magi ng Pl ate ader (FLIPR) (Mol ecular

Devi ces, Sunnyvale CA, USA) by a nethod simlar to

t hat described by Jernman

cells were
relifl ag re- suspended to

ca'rryi g NKR gene in a
v). 1 OK-15K cells/well
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et al, (2001). HEK 293 cells stably expressing the
human NK3 receptor were seeded into - 183 WO
wWQRB702X8654 PCT/ EP2006/ 008845 bl ack wal | ed, PCT/EP2006/008845
cl ear-base poly-d-lysine coated 96 well plates
(Costar, UK) at a density of 25,000 cells per well
i ncubat ed overnight. Cells were incubated (37C for 60
mn) with Calcium Plus Reagent (Mol ecul ar Devices) in
Tyrodes buffer ( , 145 mM KC, 2.5 mMM HEPES, 10
mVt G ucose, 10 MC 2, 1.2 MM Cad 2, 1.5 nV
cont ai ni ng prob {d5 (2.5 mV), before incubation
(30 mMn at 37C) Wi th+«either buffer or antagonist (50
pl). The plates Nerg then placed d&i;t he FLI PR and 50
pl NKB was added O\ -NL pM fina concentration)
changes in fluorescencq| wefe [ gd. Peak changes
in fluorescencey_ggcur re¢ w TRe fcgest 5 sec and
were reported fol lowi ng hasel i me\subtracti on.
Concentrati on-responseYe es were anal ysed using a
4- paraneter |ogistic edy on 10 (GaphPad Prism
GraphPad Software Inc.) fo obtain pEC50 values (-1og
EC50), pA2 values were bbtained by Schild analysis.
Data are the nean s.e.nean of three separate

Toa Rl?irin $6.(8-2bn) hido-2RRREhG ,f—% Ligts -4-(4-fluoro-
e AT
dimetiadmapanamidd,| gnantiomear 2t Bh & mgnaanmplé foa Aiterent
prep&etibf haticecémbhidag analyiishbetaracteristisltd iretrelpagted’ gne) in

diethkﬁ&h%ﬁb{ Werd Eﬁ%@fﬁéﬁ? ﬁ@mﬁggprggbpﬁgﬁ@pg@tg?n The

solutigpcvassfirred for 19y SONEHAEh AL HPgR: a Aitrogen

streamnlihe wgidue wab dritgyatedryith diztiy| edhersang pentgnevand eollected by

filtratixmn Obteined, 2aigvsfthedaryed coreeimded 20 in growth nedi a

1H NMR%@@WE,VDM‘CS@- %%ﬁ?hb.szmefo.e#-(nﬁqnﬁr?w(s?aqmam4 (s, 1
S |

8
r S e t C tratlo 5 I e
H) 7,608 TR 47 (ef 1) 2B4ad L6 (ns 23476881 (5. PP 4= 4.76
(M, 3HE3&T i 4E6 (B dck) ¢l 28.9| @ar L HAZAD 6. \ell) 2(1%t 894 (M, 2 H)
2.11 ($& Hi) B ss 3a) 1.1419) (s, BdHphB8ds, d¥Hr ni ght. Fol | owi ng
aspiration of gromh nedia, cells were washed with 2 x

i it,ol ' %s,boVi ne
Exaré@%uml%—E%Ba@-sﬁ%ﬁg%trxﬁiﬁgi§$%@@%@a§%z-
methylpheayl®-HER.9aR)-f-(Mydroxyipethwl hexahy dsgpyrazinefa 1-
cl[1,4loaezine-8( if)-y 3+ -pyvidinylpN,2eimethgl propanaatide ((Ef8d3 ham
UK. Gowth nedia was then aspirated and the cells
washed with 2 x 260 pL IF DMEM The 30 cells were
pre-incubated (30 nj A, 37C) in the absence or presence
of test conpoun fore the additdeon of various
concentrations of [NKB (0,1 nM- 10nM in the presence
of Lid (5mM. 3sni noi ion with the
agoni st, the assay S |te;u I ndt ed aspi ration of
the assay nedi a #@d the addiNi of of "208FuL 0.1 M
formc acid to the cekl s ﬁollovving an hour
i ncubation, 20 uL alig were m xed with 80 uL of
yttriumsilicate beads 35 1 nto solid white pico-plates
(PerkinElnmer). Plates wege agitated gently for 1 h

before all ow n the bead mxtuyre to settle for 2h. .
UR,%’%)r%&{[(ﬂe?-@ms&yﬂ%gy'a,@'msm&aﬁig%mﬁwﬁép dreyrazing(2,1-
c][1.4joxazime €0132, 85 pwg, €29 Agumol) wascdigaaivedlin NKBL of ¢pJuase by
stirri?@@@h‘ fErhperat@ed AdgRioPial 1 6AL ohesleend dlassaitiadsiogbtain

_te%%

ap

comp %}g&@@.{ﬁg%@dl& of 8431513 tFiffti SRRy INB h&tI]-N-[6-chloro-4-
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Inc.) pA2 val ues were obtained by Schild anal ysis.

Data are the nmean s.e.nean of three 40 separate
wezpentssent s. Results - 184 WD 2007/ 028654  PCT/EP2006/008845
PCT/ EP2006/ 008845 The conpounds of Exanples El to E33

were tested in the NK1 binding affinity assay and

exhibited binding affinity > 8.0 pK;. The conpounds of
(4-flueraqZpineth e AR 3 qryulidiegdl- &2 d inhe tb gl ppd paniargidef MY Qi 2005/002577]
(143thg, \Kés nﬁnbl)%@gd@écﬂ i follbWed b5y ssluioh aplt- The

mmfﬁﬂi%‘é%*?’% n{gol n% ﬁiﬁn fi 3%@;??%% 0?;2::; 5°8.033

butoxitle ¢3 eag. &406 mmel)NKEs add@d apddhe reactipnavaseel closed,
evac@attdoand tabk-filled mmfér'gbht Yhe naixture lﬁ/as rezetabopdemnsicrofvave

wrad@@% 058 4o E1H n"ﬁpf Iaﬁ(? %h@rgfslisrgd&o‘ﬁ% @'rﬂﬁh g‘%rg Yre! Was
diut P b D@l e Bt e o he
solveit m@m@gedf Praducy purifiech by iash dhremnatagraphy:rsilica, gysigexane:
EtOAc 00@1& to 80:2@50btéetDa p0RAurifiet saraplec anara4d by UPLC/MS
(purl‘gL 2 u1:!V ﬁ‘aE r@?@gﬂ/ s {racdy 'utﬁeé 'd)re@fl}lzﬁn the depr?t%ctlon step.
GPLENS B Ty e
The Intprm@atﬁ (@%S)mghw@ﬁa'sﬁolw &9t 8Yent Methanal .a@geaﬂcb&do% mL of
concYHCPT less salusion (@R tirred all{ddih tgperaddi2ior 1bv. [t-v@is-[Oaded on a
scx%@nﬁdgspwaw%e@é Wltquf@H ar}h ! erec;%?ggﬁg)e%ut%grw@m M ammonia
in M is'sh d oquyc p 75 min (m/z=
669 i?%% %@@ r% wgéﬁ?ﬁ%ki% ¢ G dApa éqraa@sramy ilca,
cyclohekghe: EXOAc QDI&MP O&OO) f@bt@(gedﬂ%mgzl hal oC1- 6

1H NMR @300 MBIZroMBO-ds) 5 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.,1 H)3.68-3.80 (m, 3H)3.53(t, 1 H)3.34-3.43 (m, 1 H)3.14 (t, 1 H)
3.01(d, 1 H) 2.63 (d, 1 H) 2.48 (s, 3 H) 2.17 (s, 3 H) 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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or -CH20H; 15 mrepresents an integer fromO to 3; R2
represents halogen, =0, C1 6 alkyl (optionally
wenshedest ed by one or nore hydroxyl groups), Pe2ERIRGG/008845
- CONR7R6, Cl1_6 al koxy, hal oCl-6 al kyl, hal oG -6 al koxy
or Cl.6al kyl OC1_ 6alkyl; n represents an integer from
O to 3; 20 p and q independently represent an integer
beadfniembrané codpleiR310 plofdiserdssaltiag mistuyd was thehatispengéd into each well

ofal \D%I‘ﬁﬁ%%@ldélr ’384@»‘elﬂlp1étéW|th 1'0@%0 s Rina e bispedded in 100%

ero

omsS s Blalkypers dbelt s o pilELaun g1 1100 vBm, AfR 378 nours
incubatien atrreeydryPeraturgiwith.shekiagobpdliates WetessRaYTor 2 giin at 1100 rpm
and méuiufgdoia Widwiux hﬁé@rqeymlrﬂmgnm mitlutesoitind i6¢ 8-nirafjitddelnhibition
of racﬁ&{dt@@ ﬁ'éér% ﬁ%@ﬁ# LJ it r%gg‘?éﬂv ?é?)rtozrgmsergégs@ed ty tl'% r%ugt)on of
5|gnabrp 2S.C3 9&3@99{31 P %flgiagﬂ I elflr@ie%ln a separate
experithémtxy, hydr oxyl, haI o - aI kyI haI oCj - 6 al koxy,

cyano, -S-Cl-6 al kyl , -SO Cl1-6 al kyI - S02-C1-6 al kyl,

7 -NR70001- 6 al kyl ,
Meas“@éﬂ?@%&“% Tﬂgﬁ'ﬁg’ al kyl - NR 7R6, - OCONR7RS,
Calciyrresplizgtion aS?:ﬁXZN W PS80 R f eﬁﬁ@ﬁéﬁwdent |y
Compc&pdeséthﬂe iSentom Weye furtber EHbractdrisesl ih afendtionakasshy ubieg FLIPR
techn‘éﬁi’g @6]' tAé QBletRinaléh Bhthen eﬁ@&)fo fHhbithe afRREIUEYCalcium release
mducRggg qﬁracﬁﬂr{ gf] @K %pﬁ%\% Lv@ﬁ éts rs%reEﬁ% llggﬁd%wqrﬁgr? UEBS cells
trans'ﬁatlxo@nsduawwth &corrm'miB@C an wws@exmwmﬂ élgén% #Rd NK3
receptors eges u§edimtbe studies (88 arkl %drm@ﬂdﬁm INatk ApadsmtUSA
1999 WtﬂﬁPQQﬂ-ﬂ %P@e% WoPkel @N& RAdYIm tisste Qliture flasks, re-
susphdei .55 Aan £ 20 SopKiny’ 8&}1%6@&38(%9 i3t Bagpiap yirs
carryina &YKR gene @@Vlwsmmat@@fr@@ &ly). 110Kx1 teprlishuaitwerg then seeded in
384- WHIItGr@Q‘%ﬂ bai-@rm plé(ten& pulage mediurt( DRIEM ailh 13% RS e freabated

overn| cﬁca 37 . AREPUHIGAS He" HE A eelfglv@ér@lc;ad‘%el%eiﬁhrﬁater with

cvt°p§aém1ﬁ b paBaeE Cbuey sy TB0BR9, Dp ey L S hwen butter

(Hanlgx alencest eaits with 20 mivhiderasd and dwuliated in ©Qz|a4BA1C for 60 minutes.
10uLMéﬂfaejszEy U GHENKObAlah & £me Mith120 NV I8¢5’ edrtainthg different

concéH x?segf ‘%E)ﬁ:g;u i s Wl ﬁ%ﬁ%‘dﬁed %&@cellfﬁ‘# 3? nﬁlﬁ]@t%@ B§tlon at

37°C. F Hy, dOHWII%%I ug in gag:s'%gbugg efandaining ;1% was added to
the cellscamd fMorespemeecsignal r@(d:@) a FAIRR Bysterpr Sulestance-RO(NMA) and NKB
peptides VereUZBE 48 thelidePidd FSIINK P NKB4ME NK8hedepidt, Respectively. 1C50

valuel SPESH M pching b rERERARNCR 11 DR SR Byl 860e. The
potengy, each AntageRISk(FRK HasTraKUkIes OB RICRD by/ihe CBerg rusoff equation

usingriEpitesfdigasd detegqminegires saparate, experimept.esent s a nltrogen
atom Y represents -C(H2)- and Z represents -C(H2)-

weaso ReFEPRR, ASESThAyhe, o 2 7 1 hereln p and o

Calcium mobl//zat/on 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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20 nitrogen atom Y represents (-C(H2)-)2 and Z
represents -S(02)-. 9. A conpound according to claim1
wob@reesssp and g both represent 1, X represent BCT/EP2006/008845

nitrogen, Y represents (-C(H2)-)2 and Z represents

-N(Rz)-. 25 10. A compound according to claim1

wherein p represents zero, q represent 1, X
black weiiee selerrsbase tpotygitysing aoarﬂdéfewelispla@(sl-ﬂzpst_aarw()Zt a density of
25,00@3:%!@%8:&\&@ inQ&tké?\A%d overhight’ @&Eﬂﬁé’r@?n&fbﬁ&fdctslﬂm td? 68MinPhith

. 0 reil.n . mrepresen _
calcifp R Reden IHaFRTEF RS 3 TERER Bufteragh 148 Bkct 25 mu
HEPES 108k, Gluagser 101mM; 319G, dohiMi fe@ @z d ot @M gopizining, prgpenecid
(2.5 ielpibetord ircabatordemeinrat B1°C)emtresithet suffél,or lanthgoist (50 pl). The
platesi \95%3?5'% gfécéé on‘h& PORRUAKY 56 GRS %sta%déﬂ‘hl &M Sl NTinds

concqu?r_ gmma%s? I@ quﬁes%Eﬁc%e\g%%rggg}q%%%@aﬂéﬁgr@geﬁ iwlf.xorescence

occursathwithin theefirsby sec andiweseyrepgitesd fpllowBg baselinepuibtraction.

ConcégtfatioflirB§pdnde @0vesfweré ahajseld tisind 4 4V%Hi'émétér Rygistic equation

BT S i G ), o vates

were PRIZNed i Scid 2RFSIF, Dala ol e pr8 s -ap8hthree separate

experP@it&P2006/ 008845 17. A conpound accordi ng to any of
clains 1 to 16 wherein Z represents -N(RZ)- and Rz

3 . kyl, -COR7, - S02R7 .

[SH] I'ﬁ‘%%’?@%kg%%ﬁ g\rcggrggfrag%é@f c?/ai m 17 vvhe?gi n R7 i

["H] Inasiplphosplatey agemyjation was measured ysipg e arettndglogy of Brandish et
al., (2009). 8riefly, ummanlostewsaBonmtaccalis URD I egisg werd cultuged/in Dudpexco's
ModiffddEsddid s MRAiURY (BVER) QRN 095 fdelal Bafb&iim. ICAIAvere Fhathtaffed at
B e e e
Invitragedy Baigleyg¥Eud20S gellp) wergigrawh i sanfiperces agyepigd fjepuspended
in growitte tnedizeatyd densitp sUREA000wels pgr rGll. larhiy NKg Bacmatrevinsiwds then
adde(ﬁzj ht &Qor?é*ﬁﬁ%ﬁc%ﬁa‘éfgj? %?’%Lli% Qﬁi’\@g‘%ﬂ\i@ﬁgr @ét?ll.o_}5@0qééfl¥lpf85v@ll‘ Rere
seeddghBILbIRCHAERF1ger e 90l RN (Corpinop ditar, ) incipatel

overngiitt oget her with the carbon atomto which they are
Followih§ aspiestion@d gfdnan mddid, els WareBwasheldastrky/ k 200 aupnosibl free (IF)

assa)zr%g?igrlrf @W?Wﬂ% ?t—ffe‘rﬁﬁ;éjt%ﬂgl Hg? g%%—%@aﬁ"ir?é Fhe l:eﬁiwgt% incubated for
16 h il Besiok Trge IMER thexdesehse: il HLCEGr BPRIS 1 4/t ST Welh (Amersham

UK).wherein p and g both represent 1, X represents a 20
nitrogen atom Y represents (-C(H2)-)2, Z represents

. . JV r S -
Growipdfhe 35 ;?%'?ﬁ%%%t%’i%fﬁg&%ﬁagFS'S?%VJ%'?E&?‘O? Q{EL £ uPm. The
cells wereipre-dpcubgips (B miRdPhy) B the APRIER 4 REESENcs OhieRl fompounds
beforg theuguiditien civerids dmchntratione 98 NKBAL-1B1Va+ K 9Mjrini the presence of
LiCl (5 SiNIE S&FtHr S04ninieibatich WRth heRRycifsbURE adssy Wiad RfrhimBted by
aspiraqaohyo theZ%ssgi mé%iacé’m’f?wlérb%dﬂ&ﬁ%rf %6‘ th001 E?Il fBtric Jacms ke Lells.

p and q DO represent T, represents a . .
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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nitrogen atom Y represents (-C(H2)-)2 , Z represents
-S(02)-, n represents 1, R2 represents Cl1 6 al kyl
w@aimgnedgesk ed by a hydroxyl group, R3 represent BCFEP2006/008845
di substituted by a halogen and Cl1-6 al kyl group, R4
and R5 both represent Cl-6 al kyl and s represents 2
wherein both R6 groups are hal oCl-6 alkyl. 30 24. A
The coopoandsiofBExamplesE 1 t@ESB aiene testadan ¢henNK1 ditdiingg &f6nity assay and
exhib&gd)bﬁaﬁlgtafﬂm%x3@@‘@88[“S nitrogen, Y represents
(-C(H2 represents -N(Rz)-, n represents 1 R2
represents Cl-6 al k)é substltuted by a hydroxy
The compopnoRel PamisshBS EAQAPR B2 aibied Pircing A ASH
bindirgaffiniflagsaab>kgb pgr oup, R4 and R5 both represent Cl-6
al kyl and s represents 2 wherein both R6 35 groups

are hal oCl-6 al kyl, o A d cor.din
The CBrpQURE B EamRIey B LR 1 D Plotn LI GH Prs, G n The NK1
bindinggffieiteansap > §0 pKpr esent s hydrogen, X represents

nitrogen, Y represents (-C(H2)-)2, Z represents

The cohl&:'gékd o z-fn%?éseﬁ?% B33 W%e alsh ?%Eéc{)fﬁtt g NRS tﬁncﬂﬁé Q%Er[ﬂ%assay

& § and represen
and exhip{jed b@dV‘Q i3 3°PKnher ei n both R6 groups are
hal oC1-6 al kyl and RZ represents -COR7, wherein R7 is

The dompdahdy bf Exaﬁ& EOEA0 Qind G28GExhibRed biRdd 04 iR H88 4% NK3

u cording to claim1l which is a
bmdr afrétfg ? “for R’I a E1-E104 or a pharnaceuticall y

acceptable salt thereof. 27. A conmpound according t
The coimpionnds i xammpies E4 bin7{l lrad dr7Sup! Qoexhibited pindirg affigity i |n the NK3
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t hyl phenyl )-6-[ (7S, 9aS) - 7-
(hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
H) -yl ]-3-pyridinyl}-N, 2- dinethyl propanam de,
2-[3,5-bis(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne
t hyl phenyl )-6-[ (7S, 9aR) - 7-
(hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
[]-3-pyridinyl}-N,2- 10 di net hyl pr opanam de,
-bi s(trifluoronethyl)phenyl]-N{4-(4-fluoro-2-ne

d
-y
3,5
| phenyl ) - 6-[ (7S) - 7- ( hydr oxynet hyl ) -
|
]
[

H)
2-13,
thylp
2, 2- di oxi dohexahydropyrazino[2,1-c][1,4]thiazin-8(1
H) -yl ]-3-pyridinyl}-N, 2- dinethyl propanam de,
N-[6-[(3S)-8-acetyl -3-(hydroxynet hyl ) oct ahydr o- 2H pyr a
zino[ 1, 2-a] pyrazin-2-yl]-4-(4-fluoro- 15

2-met hyl phenyl ) -3-pyridinyl]-2-[3,5-bis(trifluoronethy
| ) phenyl ] - N, 2- di net hyl propanam de, or a
pharmaceutically acceptable salt thereof. 28. A
conmpound according to claim1 which is:
2-[3,5-bis(trifluoronethyl)phenyl]-N-{4-(4-fluoro-2-ne
t hyl phenyl )-6-[ (7S, 9aR)-7- 20

(hydr oxymet hyl ) hexahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi n-8(1
H -yl ]-3-pyridinyl}-N, 2- dinethyl propanani de or a
pharmaceutically acceptable salt thereof. 29. A
conpound according to claim1l which is: N[6-[(9aS or
9aR) - 8- acet yl oct ahydr o- 2H pyrazi no[ 1, 2- a] pyrazi n- 2-yl ]
-4-(4-fluoro-2- 25

met hyl phenyl ) -3-pyridinyl]-2-[3,5-bis(trifluoronethyl)
phenyl ] - N, 2- di et hyl pr opanani de
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prepared according to Exanple 72 described herein. 30

30. A process for the preparation of a conpound of

formula (I) or a pharmaceutically acceptable salt
CLAIMS:reof as defined in any of clains 1 to 29, which

process conpri ses: (a) reacting a conmpound of for nul a

1 Rl QR ot Fiaracs et aboopttit Solinkrkor ™S

smtabl e IeaV| ng group such as a hal ogen atom (e.g.

chl ori ne), ound of formula (I1l) - 189 WO
2007/ 028654 PCT’ 2006 (66)8845 (R)YnyZz A2 Y (R)n X
(CH2)q (CH2)I ' ti-l) or an optionally protected
derivative thereof rel‘h R, R2 m n p,q XY,

Z and A are as(CHEz) eaf t er
foll onwed by (b) deprot ect ng ' HSa (1)

which is protected; and

compounds of fornula (1).

conposi tion which conpri ses the orgeou ﬁsof formul a

(1) as defined in any of clainms 1 to 29 or a

phar maceutical |y acceptable sallt thereof and a
wher@har maceutically acceptable carrier or excipient. 15

defined in any of clainms 1 to 29 for
Xrepggsenéé:ﬁ@gé'ﬁlgto 3. Aco oun as defined in any of

Y repggsgntis C{Hao (2()5{1”1‘2)0)2 W@ AT HEO) T eat ment of  psychotic
Z repciseatstex(d2)-, 28(CBF, -NUEE)- ofr am mgpmon&la@rmmned in any
Arep?éseﬁis@hﬂﬁog’entd? éﬁzgn the manufacture of a nedi canent
aor_t.h nt B 7. 35 A met hod
fe%fﬁs??taiéf?{é’ﬁg’ r@ 6 aélgého‘ﬁl ‘m%&s Cgiércgrr ﬁs Th' conpri ses
R’ rea@ﬁﬁwﬁ@@@gengcteoalbyl Grasalkexy. n@elalpfer ALY %ﬁ%f—ef%h%vaydroxy'
or -Cayount of a conpound of fornmula (1) as defined in any

m refté ergs'sa,qgrﬁzéq‘g;frgn{@to?_@ or a pharmaceutically acceptable

S e
QFOUR%W&QQ:%S QRS S0 kO, TR Gnsl BINPIOS s FUGRH S CirsaIkyIOC .

calkylany of clainse 1 to 29 or a pharmaceutically

n rep?é‘s%ﬁl%té'}rql'\%géﬁrcgmtd“tsrf"f and a pharnaceutically

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 (optionally
substituted by one or more hydroxyl groups), Cs ¢ cycloalkyl, Cy.¢ alkoxy, hydroxyl, haloC,.¢
alkyl, haloC. alkoxy, cyano, -S-Cy. alkyl, -SO-C alkyl, -SO,-C,¢ alkyl, -COR’, -
CONR'R®, -NR'R?, -NR'COC, alkyl, -NR’SO,-C, alkyl, C,.c alkyl-NR’R?, -OCONR'R?, -
NR’CO,R? or -SO,NR'R? groups;

R* and R® independently represent Cy alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a C;5 cycloalkyl group;

R® represents halogen, C alkyl, Cs5 cycloalkyl, Cy alkoxy, haloC4. alkyl or haloC, .4
alkoxy;

s represents an integer from 0O to 4,

R’ and R® independently represent hydrogen, C, alkyl or Cs4 cycloalkyl;

or solvates thereof.
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2. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents -C(H,)- and Z represents -C(H,)-.

3. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H.,)-). and Z represents an oxygen atom.

4. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents -S(O,)- and Z represents -C(H;)-.

5. A compound according to claim 1 wherein p and g both represent 1, X represents a
nitrogen atom, Y represents -C(=0)- and Z represents -C(H,)-.

6. A compound according to claim 1 wherein p represents 1, g represents 2, X
represents a nitrogen atom, Y represents -C(H,)- and Z represents -C(Hy)-.

7. A compound according to claim 1 wherein p represents 2, q represents 1, X
represents a nitrogen atom, Y represents -C(H,)- and Z represents -C(H,)-.

8. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H,)-), and Z represents -S(O,)-.

9. A compound according to claim 1 wherein p and q both represent 1, X represents
nitrogen, Y represents (-C(H,)-), and Z represents —N(R?)-.

10. A compound according to claim 1 wherein p represents zero, q represent 1, X
represents nitrogen, Y represents -C(H,)- and Z represents -C(H,)-.

11. A compound according to any of claims 1 to 10 wherein m represents 0 or 1.
12. A compound according to any of claims 1 to 11 wherein n represents 0 or 1.

13. A compound according to any of claims 1 to 12 wherein R’ represents =0, hydroxyl,
-CH,OH.

14. A compound according to any of claims 1 to 13 wherein R? represents =0, Cy
alkyl, C,5alkylOC,galkyl, haloC,¢ alkyl or C, alkyl substituted by a hydroxyl group.

15. A compound according to any of claims 1 to 14 wherein A represents hydrogen or —
CH,0OH.

16. A compound according to any of claims 1 to 15 wherein R represents Cqgalkyl.
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17. A compound according to any of claims 1 to 16 wherein Z represents —-N(R?)- and
R? represents hydrogen, Cy. alkyl, -COR’ or —~SO;R’.

18. A compound according to claim 17 wherein R represents C,salkyl.

19. A compound according to any of claims 1 to 18 wherein R® represents —aryl mono
substituted by a halogen or C;¢ alkyl group, —aryl di substituted by a halogen and C, alkyl
group, —aryl monosubstitued by C,salkyl substituted by one or more hydroxyl groups, —aryl
di substituted by a halogen, —heteroaryl monosubstitued by C,salkyl or —heteroaryl di
substituted by a halogen and a C, alkyl group.

20. A compound according to any of claims 1 to 19 wherein R* and R® both represent
C.. alkyl or R* and R® together with the carbon atom to which they are attached together
form a Cs5 cycloalkyl group.

21. A compound according to any of claims 1 to 20 wherein s represents 2 and both R°®
groups are haloC, alkyl.

22. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H.)-),, Z represents an oxygen atom, n represents 1, R?
represents C,.¢ alkyl substituted by a hydroxyl group, R® represents —aryl di substituted by a
halogen and C, alkyl group, R* and R® both represent C, alkyl and s represents 2
wherein both R® groups are haloC, alkyl.

23. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H.)-). , Z represents -S(O,)-, n represents 1, R? represents
C.. alkyl substituted by a hydroxyl group, R® represents —aryl di substituted by a halogen
and C, alkyl group, R* and R® both represent C, alkyl and s represents 2 wherein both R®
groups are haloC,s alkyl.

24, A compound according to claim 1 wherein p and q both represent 1, X represents
nitrogen, Y represents (-C(H,)-),, Z represents —-N(R®)-, n represents 1, R? represents Ci.¢
alky! substituted by a hydroxyl group, R® represents —aryl di substituted by a halogen and
Cs.6 alkyl group, R* and R® both represent C, alkyl and s represents 2 wherein both R®
groups are haloC, alkyl.

25. A compound according to claim 1 wherein p and q both represent 1, n and m both
represent 0, A represents hydrogen, X represents nitrogen, Y represents (-C(H,)-),, Z
represents —-N(R?)-, R® represents —aryl substituted by a halogen and C, ¢ alkyl group, R*
and R® both represent Cy¢ alkyl, s represents 2 wherein both RS groups are haloC, ¢ alkyl
and R? represents —-COR; wherein R; is C,.salkyl.
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26. A compound according to claim 1 which is a compound of formula E1-E104 or a
pharmaceutically acceptable salt thereof.

27. A compound according to claim 1 selected from the group consisting of:
2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N, 2-
dimethylpropanamide,
2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methyiphenyl)-6-[(7 S,9aR)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl}-3-pyridinyl}-N,2-
dimethylpropanamide,
2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7 S)-7-(hydroxymethyl)-
2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide,
N-[6-[(3S)-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,
or a pharmaceutically acceptable salt thereof.

28. A compound according to claim 1 which is:
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-pyridinyi}-N,2-
dimethylpropanamide or a pharmaceutically acceptable salt thereof.

29. A compound according to claim 1 which is:

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
(Enantiomer 2) or a pharmaceutically acceptable salt thereof, wherein “Enantiomer 2”
means a single enantiomer of unknown absolute stereochemistry prepared according to
Example 72 described herein.

30. A process for the preparation of a compound of formula (1) or a pharmaceutically
acceptable salt thereof as defined in any of claims 1 to 29, which process comprises:

(a) reacting a compound of formula (ll)

1

(1
wherein R®, R*, R®, R® and s are as defined above and L' represents a suitable ieaving
group such as a halogen atom (e.g. chlorine), with a compound of formula (l11)
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RV A
Yo (R,
X fCHZ)q

(CH )y _NH
()

or an optionally protected derivative thereof, wherein R, R m,n,p,q. X, Y,ZandA are as
defined above; optionally thereafter followed by

(b) deprotecting a compound of formula (1) which is protected; and

(c) interconversion to other compounds of formula (l).

31. A pharmaceutical composition which comprises the compound of formula
(1) as defined in any of claims 1 to 29 or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier or excipient.

32. A compound as defined in any of claims 1 to 29 for use in therapy.

33. A compound as defined in any of claims 1 to 29 for use in the treatment of
psychotic disorders.

34. Use of a compound as defined in any of claims 1 to 29 in the manufacture
of a medicament for the treatment of psychotic disorders.

35. A method of treatment of psychotic disorders which comprises administering to a
host in need thereof an effective amount of a compound of formula (1) as defined in any of
claims 1 to 29 or a pharmaceutically acceptable salt thereof.

36. A pharmaceutical composi'tion for use in the treatment of psychotic
disorders which comprises the compound of formula (1) as defined in any of claims
1 to 29 or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier.
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