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WO 2008/ 049806 PCT/ EP2007/061286 -1 PIPERI DI NE OR
Pl PERAZI NE SUBSTI TUTED TETRAHYDRO- NAPHTHALENE- |

WO GARBOKYE_ | C ACI D MIP | NHI Bl TI NG COVWPOUNDS 5 H¢IEEP2007/061286
present invention is concerned with novel piperidine
or piperazine substituted -1-
t et rahydr o- napht hal ene- | -carboxylic acid derivatives
havi ng apoB secretion/ MIP inhibiting activity and
concom PEPHRIDINE®OR ViELR AGINIE SU‘BSHYTUTEB TREVRAHYDRO-
Fur ARSEPABERR. |.EAROLPPIG IR LPURANHIBI IR comPoUNDs
conpounds armaceuti cal conpositions conprisi
said conDounds as well as the use of said conDounds as
a nedicine for the treatnent of 10 atherosclerosis,
pancreatitis, obesity, hypertriglyceridem a,
HyIS ¥ eRb iBssgiop ieeAngemes Ypdrmov gl iR dNC o RipEeEse shtituted

tytRBylilo l‘iﬂpﬁﬂﬁle‘ﬁé 1 Q@I&de‘hy atid defiQatGay ﬁ@wﬁg a@oﬁrydclraﬂmmTP

th b
SbEE S B et Gk Cad e v TRk fyindivghr rettes
|tcs n@dtotds iy pacpacing 8sei am@nmdyg pamrmatbuticat caasisitgpns comprising

gp ﬁdsoafs v&%]leas e Cﬁocﬁh@gﬂnds-rag% maHS ﬁé for the treatment of

@dlem@l@rws, yanom%@ttltla,s@@@lisaﬂlﬁﬂemglwerldﬁmrae hsmclml%mmlemla
gﬁ&ﬁﬁfd%ﬁﬁd ADHeRE ahd)gé pd€NGhbdcd. | popr ot ei ns

ereinaftéer referre LDL) and very |ow density
I I poproteins (herei nafter referred as VLDL),

$herity isrthe opsaphepysied ef sxsioss Aeadihdroblamgilise ﬁ@?ﬂsilua jonset of

@hé’o@% %ndi ﬁed’i@&Ysé’MsQ qhY¥ddigeR 98$1ﬁ§ d/ﬁl%ﬂ@ié@éﬁgng a’iﬁtoﬂsésﬂlotn%%ong an
able for he

nber of % g resent Y avai
t“ilcé%atsﬁgé'ﬁmi’ﬁ U pefhe hﬁm&wau 1%I“ugs primarily used for
t he managenent of hyperlipidem a include bile acid

Sig kegdal %Mtloﬁlﬁﬁp l’bétvﬁdéﬁ Ryp&clide&sltia Iﬁaﬂﬁuﬂﬂﬂl@ that associated with
col est i i c acid.deri,vat.i

SRS PR chroh s O IRk RPN PRreiiRgr teferred o
dedit)i dmdoziyl lowndemsity hpaprateind (aereinaitérotestdnoV LIt heispremature
deit)id | dnol

MR AR et BRI ERAVTR oW UG B Emized, Howeyer, a
Iligvitadinvgnbegehdrygwhiepresephovedabie forcthe fregtmeahel kyiperlipidemia.

act ing via other nechanisns than the above nenti oned
I I
g R bl ol Bias
(S@(ﬂﬂﬂs‘@fgqt &SNS, suplp Ayt ﬁyr@]@me@ﬁé §9Iﬁ§qlpof§,| ﬂtj@)c agﬁbderlva ives such as
%@%ﬂb@&@;&éf%rﬁl@t feﬁbﬂlﬁaféab@foﬁtﬁétf@&i}& gergﬁbﬂohﬂ’ Q?f]&fn;i‘d a%d and
er . in ro i pi ds ,an e
shotesiin vt By CaRRcha Rl Ereby B e b Tors
IThegy stidindmains ameed fdrestvi lipgd ldMglagatts witkfimpesied efficiency
h t S
ERE SRR el et 3 ERA RS R ey

i nternedi ate denS| ty lipoproteins (hereinafter
Péd serar lgebpargeihDhse, watergdo lubdie osnplyxdsiop dpghohelicodar weight formed

(fﬂ)% ﬁbﬂ@&_ﬁll%[es{efgleﬁf&meﬁﬁ E%%ph%ﬂ dg%ldoagbg%cgﬂétem-geﬁve major

ICéPémsmff II@aprowr[sLthat\mff@Iﬁnuﬂse rreperdipe @f Byids med theviepe efnd
%ﬁémiﬁﬁp?&eﬁp&lll hPaRg ﬂfeﬁ'o@ B fhee gldahtiRy tHeahREfiRIha® been

under e ation tq VO 2008/ 49806

e ebisstbtgaer TP o e tb?”éIII%?fSPﬁr ugiioph Thewgnelude
afD1t hELIDDI iatermediu® dehgbelsﬁo@mbms &I:welﬁaﬂ@ réfesed hmﬂ)mhlrgh

n51{3 hp 1%1 Eren?afte LT ({1 as ] gz loC hlo GRLELP nrn l01r human

U I Ver syt hesi's EHeased et Bbol T S

lpgsmwallpgproteinaﬁleﬂe b@nadmfﬁ@écVIeDbswialchlmsat;m’q@d Ipsthe liver and
I%Qgémg wﬁéﬂl &f)é%[%l::ng? apodfflfb?) gg?lg’%cg%t n%A(? 8 Jn%%@b%@@eg@édatlon to
protective effect and are inversely correl at ed wi th
the risk of coronary heart disease.
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The HDL/LDL ratio is thus a conveni ent nethod of
assessing the atherogenic potential of an

WO pBwiso@l ' s plasma |ipid profile. The two i SBEDERP0ODH61286

apol i poprotei n (apo) B, apo B;48 and apo B-100, are
important 10 proteins in hundn | | popr ot ein

nmet abol i sm Apo B-48, is about 48%the size of apo

B- 100 on sodi um dodecyl sulfate-polyacrylam de gel s,
IIS)Isyzlhtdheﬂalnzlﬁd“[stﬁﬁ to 16% ofithe sttdlseruinncHoleyednsl. APpB B-ad the main

tpaoteﬁcc%ﬁli)%ﬁgnt o? iDtI_b ?nc?gat%gﬁb! folecs{y(%l H‘s&{lﬁgﬁgé‘% qversynthesm

abdorpascdmoggbolisrat lalcylmkhf selatﬁ@ t» Bharogslerosibilotgontgast high density
@ﬁ)@?ﬁ(‘)@&& dh@reirﬂl?te{ ¥ &Fed dgghyﬂgr&ﬁmcﬂ c%n[a%g %c\flﬁ)‘gglfo%m t€have a

hesi s and secretion cont aln
a&mth/eﬁfeetr andipee petselycartslatadividyths ﬁle PAsornanyhgart discase.

Mk 3L ILOIPFaeidUsthes @lcodtdbtent ARhoBof@kebssng/ihk athatdgénich@tential
LDL. El evated

(?gﬁ%é‘ﬁjtrl\‘olgﬁa}l&r?gasg)ﬁne@%@?{ﬁ)o and LDL chol esterol in

pl asma are recognlzed risk factors for devel opi ng
athbewo M@mtdf@p@mfc@mm (apd)d3, YipdliBs¢®sel apdB-A00, au'r@ mportant

MAIRES i B rfo @D I AabHshe G B S Bof R s el e T
ana Bsb(libcndmdyurh ylp@clyl pilderpdysiranesic gTélfﬂe mnystheswrhbjnthe
9&9?&% lﬁ)ilultﬂFlﬁs %?8@%%&3%&%3 fop{h%y S dkﬂf'l(ﬁﬁﬁhﬁl% and

abuse

dgreferchasanabligaprydiol, infbptesting abww I@th r%tzst Agp 8-100,
coulp (mu@ed inRhk MRENin MRRARS, |1§3feq&ﬁ%diﬁ)r I'tlﬁeVs%/nﬁie&@ al€Sdtretion of

SLE! LD E e a e, VRSSOl LT LA, 20,

imyqnafothh @lr(&iilbardf Naddi..aA pa BAlrd@ris Vlrﬂmybﬁtﬁelqnil}dptemnacomponent of
15 pe%&aﬁﬁ%nc%%néngra‘?x&d o a%‘élfij"?ﬁio EMbPaclllo esterol in %lasrna are

trecogsized riph Gictsirn fof ldevaopiag péicraseltemtic @droeagryl\ﬁrt%}'y fliscase.
knovvn to catalyze the transport of triglyceride,

%ﬁ% ! I%:lr o?%érﬁrﬁc %H&l %ﬁ?ﬁ){%ﬁ G&eﬁﬂ% gas,h I%E&lp'n%lgglqi&)idemia They

IC'@@] bﬁ: @@&Blﬁ@ﬂrmtm@‘lrgwtané§¢Cs>nd@rwlmeri@1de@@wtaﬁem hige most common

lchi@p Bpih%'sé‘c%na%ﬁrrhy?&l m&rﬁéﬁ &€ G?l%letl%‘ ﬁle}{'{-t% alcbh&! abuse drugs,
ererore 10 WS

rso t
PR IS%QW%“IF ﬁfmab afluf, BeRI Pl yafleony: C@@Jeﬂ%ﬂld bulimia.
IPilmary hgp@bpqdbmae mawalhcebﬁln&lasﬁlf“va li)ho chﬁmondiypbleﬁdslest@ﬂolaemla,
ndllta[ I(ﬁn erl 1 allq lflnr{aa ilj a%% ere %8‘ aar?ll ere%fmant
it bR b g TR Romi R RS RR ORI
tll[ypfailmgiﬁtm@: cl&Bomlosmradgmzssygldtqua@dcfggg]naﬂ jnypertrlglycerldaemia.
hyper | i pi dem a, hyperchol ester oI em a,

RS PSR A AR PR SR ot
setalyre thotrapispaeot mlmaémholevgﬂyé estmnﬂomemtpgws such as
Pgﬁﬁgg&qgﬂ&ﬁézqﬁls 1nc’ﬁca-1|@§th9f 155 L1 réq‘ﬂ%ﬁ‘ Tdrcfﬁ‘e éﬁlt&@ﬁ%@l Apo B-

he unexp ect ed I nding that a of tetrah
r‘?%tﬁ’cnﬁéﬂ I&P@rqte@als%@,ﬂqh&%ae?renﬂ Ev s IEeRNESO
SemerFdro fIMUR thitunNMT P AghiBiedr wodly mhﬁhﬁaa @y@tﬁe@@mgwand

A G Re el AR D 2o BTl i ik e

ﬁomﬂwmi@(w@hblefof irthebigog MR dreibalievedrimbs nseftil it hilge treatment of

Qilis%ﬁgeg% S SBP&S%RJF}? ?;ﬁ&eﬁglg @?C% antﬁglerﬁﬁ ﬁyj)el:)trlglycerldemla

class IT diabetes, atherosclerosis and for the reduction of postprandial serum

triglyceride plasma levels.
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4 R-CA-NA-GCGR(l) R3a R3b R3c 10 the
phar maceutical ly acceptable acid addition salts

WQ baogoedso6 t he N-oxi des thereof, and the PCT/EP2007/061286

stereochem cally isoneric forgs thereof, wherein X is

N, or CH Al is -CH2-, or -(C=O-; A2 is absent or
represents -CH2-, when X represents N, or 15 A2 is
-NR6-, when X represents CH, wherein R6 is hydrogen or
The padskytl invenbn ii sbastiRFRGhcamex fdee:d finttengetihat egobp BY teadablydro-

R i nt | fr MU ..
oo SRRl AL R b AR N RA Ty ghigping activry
theseecostosinils efcfotrsule4bivan aetepstanienatly wnd/pr avsetastive MTP
anabigs, selebied EomdabRck RY PR thCRVBCHGhOR WAL in mammals.
Cl. 4al kyl car bonyl, C1. 4al kyl oxycar bonyl ,

pol yhal oC1_4al kyl , hydroxycar bonyl, -OR10, -NRLOR11,
-Themrespmiigyengipy irelatgs faya {agtilycofzoy el coprporadsefdaryula (1)25
C3_8cycl oal kyl ; C3_8cycl oal kenyl; C3_8al kenyl ;

C3_8al kynyl; aryl; B89 pokycyclic aryl; heteroaryl;
WD 2008/ 049806 PCT/ EP200Y/ 061286 -4 or R7 and R8
conbi ned with the i at om begri ng R7 and R8 may

forman azetidinyly lldl%iij%fipebidinyl’
I zoganylk,_rj>ng_whergy n each
@ y ub)ét gt \g?ed@jby one

mor phol i nyl, azgpar

of these rings may_o

or two substik%en aach i ndependently selected 5 from

Cl- 4al kyl , Cil-4all ¥xy, hydroxy, hydroxycarbonyl, C

1- 4al kyl oxycar boryl \or C 1- 4al kyl oxycar bonyl C

1- 4al kyl ; wherei®n R10Ris hydrogen, Cl-4al kyl,

Cl- 4al kyl car bonyl, C1-4al kyl oxycar bonyl

RiZpMlrneasubicaliyl accaptyble acid pditiod ahlkgytherep theay-©kides dieydof, and
teroanyl ;. RL1 |s. [ n or Cl-4dalkyl; 10 R12 is

G SR e o i RS R T i eyt -3

is hyNyogeH, Ci1-4al kyl, phenyl or phenyl Cl-4alkyl; R9

il Gl-8al k. (&lopal kyl substituted with one, two or

t hree substituents’each
A~ 1s absent or represents -CH,—, when X represents N, or

A2 is -NR®-, when X represents CH, wherein R is hydrogen or Cy_salkyl;
R! is-NR7R® or -OR?;
wherein each R7 and R® are independently selected from

hydrogen,

Cy_galkyl,

C,_galkyl substituted with one, two or three substituents each independently
from one another selected from halo, cyano, C;_gcycloalkyl,
Cj_salkylcarbonyl, C_salkyloxycarbonyl, polyhaloC;_salkyl,
hydroxycarbonyl, -OR10, -NR10R11 -CONR!2R 13 aryl, polycyclic
aryl, or heteroaryl;

C;_geycloalkyl;

C;_geycloalkenyl;

C;_galkenyl;

C;_galkynyl;

aryl;

polycyclic aryl;

heteroaryl;
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i ndependently from one anot her selected from hal o,
cyan, 15 C3-8cycloal kyl, Cl- 4al kyl carbonyl, Ci-

wal200Rp49886/car bonyl , pol yhal oC 1 -4al kyl, PCT/EP2007/061286

hydr oxycar bonyl, -ORL 0, -NRLQR11l, -CONR12R13, aryl,

pol ycyclic aryl, or heteroaryl’;” C3-8cycloal kyl;
C3-8cycl oal kenyl ; 20 C3-8al kenyl; C3-8al kynyl ;

aryl; polycyclic aryl; heteroaryl; 25 wherein aryl

i s phenRl’ angRErymbaiedstitt tht atrogch btoankeariag R ve@d R® may form an

substituents i |y from

SOt e S SRR LSS Tspns o

t rifl uor onet hxdcanydyag, wigteingatlky tbm(raxgb@wlqptlonal_ly be

C1- 4al kyl oxy gasshanyd %&Je‘é‘r@%%hbstﬁ@én‘f@’éa%l% i RPYRAIP Qlected
met hyl sul fonyl, NR1OR11, 30 Cl-4al kyl NRILOR11,
CONR12R13 or ¥fe§!1- Cuatlieyh Soniicolrns: hydpsyy Bydepxycaghopyl. i s

gag hg hal enyl C 1 146H§§[b&b%ar5dl)m bF G¥J4alk910xycarbonlylc 1-4alkyl;
, 2, -t et r gnapht al e , ~an ai cycglic
oo S el REDE LR G s G MR R ¢ Dl Bxycarbony,
substi tuents e&¢ANHdapemdentyl, yryd€| edkddpdlyoyulic aryl, heteroaryl;
Cl- 6al kyl , ﬁll%ﬁb@@éﬁ% doh‘?[{l%i' hal o, cyan, Cl-

) 141

4al kyl car bony]| iycarbonyl, C
1- 4al kyl oxy&af bdnyragen, Caaalkyll phamphomteny!C;_salkyl;

Cl- 4al kyl NRRORL, dq;%gﬁa;@ Kyl 20 ng%g g or
Cl- 4algkyl oxyl%aggony am {r%eaa%dcﬂhv%gyzorgjéﬂleowé' 6%
PCT/ EB300 1084986 -5 het er oaryl is pyridinyl,
pyrazi nyl C,pulkiynsubistitited wiyh o0 zwdpt thrée suditoptts cach

triazolyl, 1mdazglyl, azol yl hi azol vl

sothi avol yl | oxaseryitenBy FRERA anolh GFR1H rom gy evano,
qui nol i nyl ; i soq@iroydleatkyl, Ci_salkylcarbonyl, C;_jalkyloxycarbonyl,
1,2, 3,4-tetrahydrgori ui i : hihgz®!l V1o 11
benzo[ 1, 3] di oxol {3’th§8 l'@?ﬁgld%érgé%%%%] g?o%i %ﬂ)’/ﬁ ;R5’

i ndol yl: 2, 3- di hye®dRIER ezl polycysliciank oF hetaeaily | -
and said @g%@%@@ﬂyﬁ; is optionally substituted with

one or t su taiéfiue ts each independently selected
from Cl- 6aBR{YCOLEE8al kyl oxy, phenyl, hal o, cyan, Ci-
4al kyl car lognylken@dl- 4al kyl oxycar bonyl, Cl1-

4al kyl oxyear hpnyl C1- 4al kyl , NRLOR11,
Cl- 4al kyl&%ﬁg%i%},'l’ CONRL2RL3 or Cl- 4al kyl CONRL2R13; 10

R2a, R2b, amhd R2c are independently from one anot her
sel ected fpRM AN en, Cl-4alkyl, C 1 -4alkyloxy,
hal o, hyd o@_\?},f c%ﬂ? nitro, polyhal oCl-4al kyl,

pol yhal ockeEaagy}i oxy or Cl- 4al kyl oxycar bonyl; R3a,
Ri b, apndrdghc are i ndependently from one anot her

celected {AMMALRaR, o R shi & dtalorh oy

pol yhal o@ldegaldentlpxslecaed £am Ga) akigyll oX y gadledaxyy Ihalo, hydroxy,
trifluoromethyl, cyano, C_salkyloxycarbonyl, C;_salkyloxycarbonyl-
C/_salkyl, methylsulfonylamino, methylsulfonyl, NR10R 11,
C_4alkyINRIORII CONR!ZR!3 or C;_4alkylCONRI2R13;

polycyclic aryl is naphthalenyl, indanyl, fluorenyl, or

1,2,3,4-tetrahydronaphtalenyl, and said polycyclic aryl is optionally
substituted with one or two substituents each independently selected from
Cy_galkyl, C;_galkyloxy, phenyl, halo, cyano, C;_salkylcarbonyl,
C/_salkyloxycarbonyl, C;_salkyloxycarbonylC;_jalkyl, NR1OR!1,
C|_4alkyINRIORIL CONRIZR13, C;_4alkylCONRI2R13 or
Cy_galkyloxycarbonylamino and
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R4 is phenyl; phenyl substituted with one to five
substituents each independently selected from

W@2008akd896 , hal o, hydroxy, C 1 -4al kyl oxy, am PCI/ER30ATI061286

nitro, ponhanCl 4al kyl, pol_yhal oC 1 -4al kyl oxy, Cil-
4al kyl car bonyl, C1- 4a|ky|oxyéarbony| sul famoyl , a
het erocyclic group, or phenyl optlonally 20
substituted with 1, 2 or 3 substituents each

I ndepanderiylys ﬁﬁhd&ﬁj?leplyrﬁilﬁyﬂ], pElmdihk ypyridaaingl, tréazinyl, triazolyl,
;dal kot Otiaflivk BLELUST STEAINL 1o AR SR, pSEHRE iy,

fromthe
pyrim di ﬁi}ltnylpqﬁnmimz'ﬂ nydquinofing gll Ayl .4- tffttﬁlhadllybl-lsotamphnyl
thienyl, b%ﬁh%lﬁas&zefl 3]HR)§§SII,@?§ ﬁfh@lﬁf&t&zgﬁyﬂdloxmyl

optlonally be su two substituents

S g0 o Bt el 1] Brroeitodar oy s Eptcroaryl

hydr oxy, ifoptiondidy Ms@@&}éd Wl‘th(@ne &M%,substltuents each independently
pol yhal oC

Cl- 4
C1- Al kyf ﬁg}&%ﬁ%&}x S RERUPEE b b uner e n
het er ocy €liselkgtoatipnyk G; ghb:gtoexgtcefrbmyl,a@ggal]dylmg&carbonylc1 salkyl,
pyrroli dW'O 110'C|°er gls%@NR@fI@@'Jﬁ}% alkylCONRI2R!3;
n . an 4y

nor phol | azocanyl
opt Rofdt] yarb?eRZCsanbgﬁtdppmdé@ﬂ)bﬁromr@e@notﬂl@\roseéwtﬁsitfmru bridrogen,

h i) a
e

or hal op01Y§s Ofs- 4kl o1 %nea%k)éwrﬁ@w finitions : -
hal ®3kr Ripenel RE air@nfdbp@fd@mﬂ}ﬂﬁbmrcme ahbthBDsciatebdi fﬁdﬁhyéﬂ@gen

2008/ 049806, P 7] Clazal kyl
strai ght%81 gaal ﬁ%rgo h ?i:‘llﬂgréygf?ﬁyaf\é h%ny 0&?@%?18 “galkyl,
rad'Ca'$°hawpﬁg4dkymﬂybff@4ﬂthﬂbaﬂb@nmns such as, for

e :(ﬁy l;e Eh{@ H%]Im les{lﬁs?f tlzétre]%’ Wtﬁ%'ne ti HLé’ Lub&t%f gﬁ% %¥+h mdependently

nmeant t@elpﬁ@qi g <é14a419rlklwlo dwérqmecnn@lhﬂﬁxmmn@g?aé@p nitro,

t her eof Bg%maglﬁmﬁyp@o@hgac qu§h&9ﬁc ﬁﬂ%ﬁaﬁﬁml silor
exanple the I'ik

CL_8al ki lPé%(ﬁ%fg?%Vl %‘E@W&& Pe@&{% i %ﬁ?&pm@hﬁ% pgfionally
honol og lsl&lﬁ;stltlhed wih lhﬁw B gu‘t?stﬁ&nts&a@lﬁﬁﬂ@pbrﬂbﬁm;sseleﬁ:mdi from

as for epty th I tyl. and the

ke - GorPREmal By T roa it o

pol yhal banmryltsaltegtdd Gomtk lgydup donsiptang ¢ fouiridmyCIpyazdinky)
(as her t oms gugﬁ‘fidaﬁﬁ&) tﬁé%l' ﬁl%n%g a%&lﬁerﬁllt@hé}‘em cach of

halogen ["'uor orret hy|

di f | uor &8t RStFIOaRls MRy, prlbi;ble Su‘?SrUfﬂftF%W#tB@PﬁW twyttpstituents
the i k@achm@é’p@ﬁwﬁly@ale&wh fiotn qmakylc héle, E}}(ﬁrb}@pmwlkyloxy,

oy E) Soubbhes N ot U S ORI Eonyt or

cycl opr aperyclyclicgrolipbut enyl , cycl opent enyl

cycgﬁﬁg nyI cycl oheptenyl and cyclooctenyl 15 -
defi nes strai ght and branched chai n

hyd ﬁl@tﬁmohrp graup sadctectedrfran artiginyheyrigbdislyb piwnidinahd

havi ng hERRZA %&pﬁ@ﬁmrhz%@m aﬁéﬂ%ﬁoc@ﬁyl Mah &%38pli6nally be
2- propenyl , ¢é& gﬁ éeny é (P

3- pent edystituiedyy pRq Orzwwtl went%eaﬁ k@rﬁ‘??n cngy pelgcier from
2- pentenxuamg}@ﬁmﬂ@yhdand the I|ke - C3_8al kynyl

d f h b
oot BRSS! R A 21 oon

As used in the foregoing definitions :

- halo is generic to fluoro, chloro, bromo and iodo;
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20 triple bond and having from3 to 8 carbon atons
such as, for exanple, 2-propynyl, 3-butynyl,

wWQ2080¥989¢ , 2- pentynyl, 3-pentynyl, 3-nethyl - 2PGUER9YT/061286

3- hexynyl, 2-hexynyl, 2-pent %nyl , 2-octynyl and the
i ke. The pharmaceutically acCeptable acid addition
salts as nentioned herei nabove are 25 neant to
conprise the therapeutically active non-toxic acid
(('sl:ﬂ]:iLJall@'h dsfades sfrmfghsamM‘brﬂh:hed bieaic mtm@teﬁdgldlf{{cafboh mudieals having
Qr C

f)on? E a%? Qllr%mtl gtorns Cfg‘h% -ar%ﬁérse"?l?@[eg%ﬁﬁlgﬁ n\%%n1 ro §(lyblbt¥l, I-methyl-

ol@tlafll r?emletblylmm@étan@életlﬁ@ base formwith such

aQﬂréAH{g'l AliReA¢ {djmcl'ﬁﬁpltgﬁﬁlkﬁ ﬁldatﬁé ﬁ%h@@l‘[ﬁ?ﬁé@%uesfﬂ%reof having

exan‘p ,, ' norgani ¢ ac s slch drohal i
e P OrRAEBAIPBY- iSHCtb?S, Fﬁr&ﬁ%p@n?én%ﬂauwg Betyh hexyl and the like;

it rdatkyl phaspo e includad 61k hend thigighei litgnologumtigasdfthaving 7 to
ag ‘1?00%%%8%& ?srfoféﬁ{m&eeheﬁﬁg&hgmegl OR Oér&t the like;

I ox
eﬁ’ﬁbﬁé&’ﬁom@ byl iveleBnecas @lncl@ul%pbsﬂ(tmteécma héldp’@tléulaf C1_4alkyl
aQasd)aremdimive idefinddy REBstieutedith @, to Yaialogeh Gtoni suth &s fluoromethyl,

ﬁ. 1?0'?5&& fpjof?UOrg&thﬁgf%r%uo?gétgw aIP(ﬁﬂé ?Egsm f oni c,

uenes
p- Camcw@sdkylcl\; gpl&erlcﬁamlepranﬂl qui@mtylk“evcmeagfl cyslohexyl,
O@p&l@h@ﬁﬁyana@zaogam fornms can be converted by

£ STl oA RE R e EaF BBl Bt RE e
c@ﬁﬁghﬁmgyl@pycﬂ@m@ml md)cygtppcierylst in both unsol vat ed

dgéndeﬁﬂt &(ﬂinémfasght he brahelﬁem cha il Mk & arion er&Gﬂs b@n@mﬁlg one
X CO

or%o 20RO En R S 10 SR SRR Rk by BB A dpenyt,
aéclemla’bl %b@mﬂeﬁpem%cbp@gen% Pmetheil-Rengnyl, ﬁh@eXteeYlm
hyiehxehyd. 2 §ntb|§5ﬂd2%t% lsabdhshrent is water. 5 The

N di to f I [).
gér?élgw{lyf(i)erplélg t}:a}lglg &qﬁe&jﬁ Q%kp;d;rj %Fﬁﬂngg{h%'is %oétal)mng one

V\meple iband ayed hﬂ’VI@ﬁI@maﬂ tor¥i cartoyentoras sued aarfor oxdnile.edptopynyl,

S@-blﬁﬁ{}ﬂ edpiNy R 09Sat frﬁﬂf Sipehtyayl 3-rhdiRpier- Bht?ﬁjrldﬁfnex%nyl

oDy npegyn paehar R Falktar ) are Noxidized

Such N-oxi des can easily 10 be obtained by a skilled
(e pharmvdctinonatly aogeptableearid adelitsdd dalts ammantidrey haretnabove are

?Hg%éhﬂféscoﬁlrfsg {H%%ér%ﬁémfc&lgy &40 'i‘[BfP Yo 866 %H&i'n@? saHPforms which

e ese are
b eampguads ef' ﬁ%raulﬁ Dews ehie F%f%ﬂinn Theve phmﬁeelﬁzf& y aff&ﬁtable acid
aupdiake saltsA&nlcenV@mmdya)lelojbtaktmd\fmy treaaxingl étei base fesmnoithralchy

tapﬁr&EhEt%tacﬁit %gpp'réﬁf%lké/ e?tﬁi(éi c&rﬁfrﬂg 3P E&Q%{lé gﬁ&%&r{@ 1LBORkh as

Pagads 76 ydrsﬁhloricsorptsvdff%bramgoacgcé kg, ;mtreﬁmmSphonc and
ttllitehkmdoaisob]t drgaioaeidofuch a3 Ofep oxuitple aidctd, peopatoic, hydroxyacetic,

51‘90‘?1]0 ﬁ‘&\% &%@Iﬁlg Iglae QHHR é?)c‘tn?a‘fﬁgmg uE&ﬁlCX?ﬁ%ﬁﬁ?%@ﬁ%C dg

(rma)lelﬁafyn@@ceawe F%r@a%%trwh@et%@n%@éfe@m‘?th@eﬁul&al@e form
foohicnedulfdniy p-telnonsulisidc agulaatc, fsalicytiop-eminodgidlic, pamoic and
hﬁéﬂﬁ%%(i nitrogen into its Noxide 20 form Said

oxl daton reaction may generally be carried out by
reacting the conpound of formula (1) wth an
Apppropely aid selt deniscan be comiegahiby tisetnsxt weth appppiopririgtbese into
IO &EkHsE forRer OXi des conpri se, for exanpl e, hydrogen
peroxi de, alkali nmetal or earth al kaline netal
peroxi des, e.g. sodi um peroxi de, potassium peroxide;
appropriate organic
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per oxi des may conprise peroxy acids such as, for
exanpl e, benzenecar boperoxoic acid 25 or halo

wWaesHiasue ed benzenecar boperoxoic acid, e.g. PCI/EP2007/061286

3-chl orobenzenecar boper oxoi ¢ _aci d, peroxoal kanoi c

acids, e.g. peroxoacetic acid?'alkylhydroperoxides,

e.g. tert-butyl hydroperoxide. Suitable solvents are,

for exanple, water, |ower alkanols, e.g. ethanol and

tThe cbimpeyndsydifacanbdnmayexst inttwithuense]vakelt adaslvaeddorms. The

g rgﬁlsgﬂig{%e S u'lgéi R&%Hﬁ% %gsctl]%g 29 mol%@ulgr “qu&%ié’o‘f%‘ c%n%prlsm,ogoa cﬂ,]mepound

oéthe lhgcméuoe@nth ent eainpse pl@un@;qeutzca‘lbrme'ptdée sdeant molecules, e.g.

RefGHINBETQE SN lraﬁ‘@ Ss fiddd v@ﬁb‘ﬁ saﬁios%ﬁ}em gWagmeric forms
whi ch the conmpounds of fornula (1) may possess. Unl ess

ot herwi se nentioned or indicated, the chem ca

ddsiNypaidp sormoe!t the apopeide agesrdingdo forauladlx isupeanpfo eompprise a

ree b EofShaheaeh erme@@h b} bSQRWBIal ﬁmfogérnaonﬁ%domdlzed to so-
@ﬁfre ontalnln 865 di ast ereornrers and

8 Hslf“ﬂctu#?é 1951988 HNSECTE QI RITPTS teriipy dnifrogens
mag.t ofabi pﬂperazﬁ@ﬁdﬁﬂﬁlgﬁiﬂlﬁyl@@dltzﬂ} SrcMhyxidared. Suth NRoxidEs can casily

BBl A R0 U AR R S IR G ggoviows
eltsmayestfpamsorspmindgacatlingrio for@ol&m(d)mdee BACaUpEsdigare

& %4"%&8%%}“% SHBR e %“777“6@ e T

seeeralbe kg s axidptipn srormelly dedstaten ieolyetioling srcgpoolism
f(‘l)éﬂbld)(ﬁ( dflOrgahie MQRYihAWSH PhhmhRBGeA] CAchRt nmcl%ges 70 - 75).

t he scope of thls vention. The ab ol ute
RN A b HE B e s e o be
fadmmnibtare(Itg a anﬁhamﬁnstdad of thel cogroned patse swits @adich mhd daedereffects.
preparation may easily be determ ned by those skilled

in_the usi known such as, for.

sriroun et rafPhP o} B b St erE oo B ke orm

(folovhiay ertdmolvvaqsd)cedms deryaometrting a ¢ravddon natages s its N-oxide

[

aféllé*“ SHLEN R 4B, AP, Bl 20 IR 0 53R IR M impound

&Aw1t@.apg ap]prpprlﬂg STRVE WIROPRRIC PErorkls. Appropriate inorganic

%ﬁ)&% Qo r1§é fd&%ﬁﬁlptemy@@gm@&ém@e Caﬁ{ah%etalt&r&nh alkaline

%ﬁggrally he term 3 npound. of forgu )

MSEEddss: e mediug %er8¥ PSS EY RGP E BB Opﬁ}ﬁ@torgaﬂc
@eﬂmnes dsayadoniphiee pereseatids sucans, fonetumviee, ﬂﬁﬁibnbdfa&b@fe@@kmc acid
& bOB bl d P @ Roop Rl Al 28 log i penscqgpgpegproic
-a@dAp@roX@a,ﬂ(a,n@loRc'td& st pdRBDaR3ly RBL alkylhydroperoxides, e.g. tert-butyl
hydroperoxide. Suitable solvents are, for example, water, lower alkanols, ¢.g. ethanol
and the like, hydrocarbons, ¢.g. toluene, ketones, ¢.g. 2-butanone, halogenated hydro-

carbons, ¢.g. dichloromethane, and mixtures of such solvents.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.

Compounds encompassing double bonds can have an E or Z-stereochemistry at said
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15

R2b RRZ¢c R2a RS O* * 0 R1-C UUUUA - X-A2-C-R4 "trans"
R3a / \ R3b R3c WO 2008/049806 PCT/EP2007/061286 -9

WEAwR/0¢f806 he above depicted "cis"- or "trans" RONPRANTE61286

consists of a racemc mxture_ of two enanti oners and

bol d bonds or hashed bonds hafe been used to indicate

this relative stereochem cal configuration. 5 In case

a "cis"- or "trans"-conmpound was separated into its

tdooblic bdhd.i Sderabchendacl iyaseenaic fotrheoftht dompeuria sk édmabn@pare
compound

R0 8 ERKERES R uadAETa RARAS L Sed AP AL Frkhifort O

stereochen1stry of a specific chiral carbon atomin a
dihngbsolem atrer¢oshemicalaenhigtratien ef thicrvethpounds of formula (I) and of the

sﬁt@ﬁﬁ&ﬁ%@ms@gm ﬁlt@ﬁfﬁr@amfoh%wmﬂ}t B@Hetel%ﬁﬁéc%‘;a{h%ge ﬁélled in the
or S* jndica

i've ster str
s gt Tttof Sygh S ot P ALY S te R
"trans"-racemate R3a / \ R3b R3c chiral separatlon
I'-'!Zlb cB2poiitls oRZernfeéa(IRbawe2a [dast twloGsyideRid carbdndtoNs Xs illustrated

%/56 r%q_{l tﬁe n§netillf %E{@ rj % o%s%(%n?%él %)p ?]I?S, Rﬁ% [\

R3b R3c R3b R3c Furthernorg, some conpounds of fornula
(1) and some of the® diates used in their
preparati on may exhi bi \olynorphlsq1 It is to be
understood that t ' t 15 inyention enconpasses
£sessin oper ti es useful in
dtA'ons n —eréi ndbove.
for mul ) may also exist in
t heir tautoneri » Such forns although not
explicitly indicateein the above fornula are intended
to be included r20 wighin the scope of the present
invention For instance, when an aromatic heterocyclic
ubstltut the ketf form

h
TS O BRS i o St B R D Ry € term

N,
£

the treatment Bf—the
Sone of the conpoyne

thucgmaplpl sfolrrmria (o t:rltponh@ss@xprneswmf fogr storepisomdrs. Most

%61@1 bmd@g)fft& ﬁrB@nt inR¥@YnN 1R bbdn prepab$ SithER aAth th@trans-

oun Pg&g&dlng to the general formula

€P51 éjurgtloa}l oC Q[fl@Cls-con

RS
0
,
A'—N —A“—C—R ”CiS”
R2c
RS
~ {0
gl —N  x—A—C—R* "trans"

/
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25 and a pro-drug thereof, or a isotopically |abelled
conpound t hereof. WO 2008/ 049806 PCT/ EP2007/ 061286

WO 1@8/04%806 Wi t hi n the scope of the invention arBCT/EP2007/061286

so-call ed "pro-drugs” of the gonpounds of fornula
(1). Pro-drugs are certain dérivatives of

phar maceutically active conpounds which may have

little or no pharmacol ogi cal activity thenmsel ves which

&anh ofithe abbveadhpidiedsTars e dr i'thing” osmpriinds thiesidsoalya rabemic mixture
&? R EI%&%%R&%}‘S()&H%%%P(PM&%§ o? flasfh?& gytllcﬁ h(alv%bpe%lvd Q fo i%lal%ate this

esi red pharnmaceutical activity, e.g. by hydrolytrc
ctlevagercodgohcal epnfigarations are referred to as
"pro-drugs”. In the framework of this application, a
G gingisag&ortga'nggc&ﬁ%cfl{ﬁavéfeﬁvsg h1@f iﬂr‘]c% itd Bvd TR l!eMantiorners,
i ntended to conprise i'sotoplic conbinations of its

¢hebald and bashadherds waie rapscd bamedeedkbads thingdicate the compound is

%gﬁf%glég%ggﬁ&ﬁeﬁrlg F}gabgﬁh%egét&e@?g%mégtﬂgd&g@bggﬂ& gﬁire%’l‘o%@ﬂ)on atom in
| A [ . u

RoiE %na(lrlyr,newmqt%@ﬂamega n%ﬁ%%lew? P%%i&y%rt@n was than
riexiphetesaoR *, o 83 ikli@mapt, relativh@eredeteuti@thyl. y occuring or
synthetically produced, either wth natural abundance

or in an isotopicakby engiched form In particular,

when 15 hydrogen i s Nenyioned, it is understood to

refer to 1H, 2H, _3H A i Xt ures ngreof ;. when

carbon is nentiongd, I s under syood P refer to 11C

12C, 13C, 14C andimi es . théredf; when nitrogen is
mentioned, it §s tMTer stOBY T r e BrATE TN, THRP -PEfpate
and mxtures, thgrepf ; when oxygen is nmentioned, it

i s understo Der to 140, 150, 160, 170, 180 and

m xtures thereof /5 and when fluyor is nentioned, it is
understood to R&f er KD 20 18P%HT§ﬁm§ﬁﬁ m Xt ur es
thereof . A coppound accordingl to the jnvention

theref &g i nRerently conprisgs a cofpaundR with one or
nor e i sotjop&s of one or no el wnent , /z'g\nixtures

(3

t her udi ng a R’adi oacti ve Réb ¥, also R’

calle habellpd*@onpoﬁnd, whekkeLyoHe,. or npfe<non Q
2R 'Fa @laatons Dasa’beer’ r ept-aves oné—of | DS—A>-C—R*
radi gaef iv isotohés#’By t he term,—~{ agidl abel

gemgound”’ is neant any conpoupd—a(¢ ding to fornul a

(1), phdtydaReutiRe4d) | y accept abNe=aci d(1Br4SherdES. 4R)

adgiot i orgssal t thereof, an N-oxige’forgxthereof, or a
guat ernary ammoni um salt thereof, which contains at

| east one radioactiv tom - For exanpl a conpound .
R R DL T R A Rt termediatiygised in
3Kkir pdpaatdn Mmey csiibid pemdrstisth ald isabibganderbiobd it the present
tecgﬁiq%§spgpenb5ane fe0ﬁ§50f assaég .nthe %ﬁ}atoghqﬁﬂl
{RETHIEFICOIERICE APHBOFIORBY OANS PRE Y U OPEhF sy I the
FEeatnanagf thg condigonsmded lowemabdvg. used positron enmitting
(PET) radioactive isotopes are 11C, '8F5 150 and 13N,

| | ofe hi d .
St LS SERRhEH RIS 304, ARMferic fu, Such
Srmesealthhegtheetfexplicitly insficatddeis dhe alive demulearcdaragsddo ¢ encluded

At Melscopd ofithe FrRsQR W ch8as IFt fistafcd! Shech BB Brhatic heterocyclic
i nstitutions [ ave an q&&;lerator on.site f

) whi ch h or
ity substipERgeyith Ry droxy theketp-tormgnashls the gragnly prrulaisd tautomer.
wi dely used of these are 18F 99nmlc, 201T1 and 123l.
Thend B 618 0Pthil AfpiRatiG vedGhE ¥ehrbSRInORSmpb& ccording to the
productjon, isolation E@d i ncor p ration in a nolﬁ%ule
ANENRAB VR ISR K INCRIGC BEPTBRUIA SOt 48 gRncral formula (I)
Red ARz tBEE2B 6r a isblopldallpddbiciledit@npoundehdrast oact i ve
atomis selected fromthe group of hydrogen, carbon
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ni trogen, sulfur, oxygen and hal ogen. Preferably, the
radi oactive atomis selected from the group of

whyasogsne car bon and hal ogen. 5 In particul arPCT/BR2007/061286

radi oactive isotope is sel ectﬁ(g fromthe group of 3H,
11C, 18F, 12211123 1, 1251 11 775Br, 76Br, 77Br and
82Br. Preferably, the radi oactive isotope is selected
from the group of 3H, 11C and 18F. 10 Interesting
conmpounds of fornula (1) are those conpounds of

fAasaraithin(the seupe bethR igvi@tiof hrdGoralled “pxb&irﬁgﬁ”lmen@mpounds of

e PR REard sl SX by armitleui eyl eShggumnas
wvlﬁﬁamay hhveRﬁﬁe or ) bhamialpologlﬁalamdememsﬂwcs whidh @an,dyhen

i 8
miRselefrTih op ol tEhody, Pé§?nn i in@ombofilis of fARORA baving
tiyidasged pharmacguicrhactiviey, cgx b yly d@mmql@w@j SwohHlegpatives are

Qi@ S4Bk - HH%@’ES each i ndependently 20 from one
anot her selected from hydroxy, Cl_4al kyl oxy,

Cl 4a| kyl oxgcar bonyl, hydroxycarbonyl, NRLOR11,
dofifpemeyvork of this wplmﬁi% a&pippouRst acgpiding forthegnveatiqngis
W@@ltbﬂvﬂﬁﬁeﬁddﬂ tB%oﬁi@ﬁsé?ﬁl ROHRPEOTHH HiﬁéiloWs lbhléi aenitdl cR@®Ats. In

r roli

bear n R8 t P
SR o s G A s B ey fn mentioned in
oghiienial d gonipeuad bsdording edfdoypur(@®), oompniges alllbstetesend Sotopic

%i\gp r%s:;bq“atf?g g%ﬂ%‘h %nﬁ&J n%ﬁ[‘r%qjy 6 uﬁlﬁg Al We?llcgﬁgl produced, either

ycar

thml %buy %ch@h‘}ll an lsompwyllmnm@emnwﬂ@rp@ﬁwum When

m%géﬂf yslmé}{m%d,%aﬂ Klﬁﬁ'é&Jstoo@'Eo fe}er% SR hﬁrsylh miRR8Mhereof ;
sub ituted Wit 2 substituents gach

“Yha sarhae it Wntl%’@ﬁe‘&iséﬂl deisRiics rofgriRy - Rl oC> hG @pdgyjxtures
@kréc&ﬂ; Kyitoxiyrogpolsyhaltiondd, 4ak kil @xtpod B0rcfdiltd é?m;%N >N and

| bstituted with trifl 16
ﬁ%@%‘ UROE YR Parir ool B REh Y bgtla Brgrani 0. 0
HEPHD iang mixturepitipeectz iang whsn flsoi is meadiondd, bt iCindkasthod to refer to

(MF 19 an'c%m&ﬁlr@sﬂﬂg gpoaryl wherein said heteroaryl is
pylgl:I or pyridazinyl optionally substituted with

one or t vvo substituents each independently sel ected
A eom@undakeortiing thjherioxgntioCthetefokyinbsrgntlpeomxises aco@pound
K")lﬂ‘p(;ﬁél orinforP I?s%fﬁsﬁes oPbn. ¥k e §, 'a'ilthﬁ tu%sttg 1‘?6‘19 idcfuding a

substi t uent eac in epen ent ecte rom
eqdl%i:ilwy gompgundy plkg cellad ragigl abelle&rcmw%& ywheggin pye pompge non-

hediediak YonW 1Rk @béh RELEEPRS Ve dfSts! r@éﬁ@hdﬂve itopcR) BY thSterm
WO 2008/,0498

Cl
e T P e
iphviemdcewicatle lhatopsbtamcidosase adgitomstdt théreb ) amiN-axifé form thereof,
\gﬁlaéﬁht\g\ﬂ?(ﬁeghﬁ%% Mltl';[w%rggf &hﬁc%pcro ﬁa%%t aﬁ [Le(;f;‘[ 3&%@(\1/\@;0&@( atom.
Fepexanenie.st (ampeand agn bfslabti lth posifiren or(\@ﬂ@ammﬂ chitting
rg'@aotlvg?s%to;)eﬁsﬁoﬂaﬁ'iohgﬁﬁ-bmﬁhg t&chhbqueGndRRSrame RRb&ptar assay),

R7R8,wher el n each
the “H-atom or the ~~I-atom is the atom of choice to be replaced. For imaging, the

most commonly used positron emitting (PET) radioactive isotopes are ''C, '°F, >0 and
3N, all of which are accelerator produced and have half-lives of 20, 100, 2 and 10
minutes respectively. Since the half-lives of these radioactive isotopes are so short, it is
only feasible to use them at institutions which have an accelerator on site for their
production, thus limiting their use. The most widely used of these are '°F, *™Tc, 2°' Tl

123

and "~I. The handling of these radioactive isotopes, their production, isolation and

incorporation in a molecule are known to the skilled person.
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R7 and R8 are independently selected from hydrogen;
Cl 8al kyl; C1_8al kyl substituted wth one, or two

WG ashigsaent s each i ndependently from one anotPEF/EP2007/061286

sel ected from hydroxy, C1_4aL yl oxy,
Cl1_4al kyl oxycar bonyl , hydroxytar bonyl, NRLOR11,
CONR12R13, aryl, or heteroaryl; or aryl; or RL is
NR7R8 wherein R7 and R8 are 10 conbined with the
nitrogen atom bearing R7 and R8 to forma pyrrolidinyl

Qh paicPier, itk AYloattivetatoi 8¢ &ldttRiAGdm dlic §laep 6f hydiggenBatbon,

opt i onal be subst..tuted 0 t ubstituents
e i 5 LRl o B PR e s RggtVe Sl £30eBted rom
@ic drabiyt oxdrogdmy darbory and Imlalrenxycar bonyl , or
Cl1_4al kyl oxycar bonyl or RLis OR9 vvherei n RO is
6al k Qr €3 | R4 IS N J1sp0n22; 123
12%5 i :gulaf thei rafhoactlxye 1S?tﬂpells S egteg gr < EQUD 9 nffglel ea(‘:h L
nbepbrm{’By, Bt sut £Brf mee@ll-yminlekydlpadmab dsotdpeds sptgcted frorn

@Eié% oy 1! l'sehal oCLl_4al kyl oxy, sul fanmoyl, phenyl

su #é%eﬁmf?ﬁﬁt??fluoronethyl or a heterocycllc

roup wherein said heterocyclic group i s nopholinyl or
Sntp@ng eympousdpef formuladwire hog carapduprs obformalai (§) wgherein one
%@hﬁﬁ@&ﬁﬁkﬁﬂﬁﬁ%ﬁ§ﬁm§§k@n@%ﬁﬁ§oary| is pyridinyl or
irlda2|nyl optionally substituted with one or two
SBstitiledit s each independently 20 selected from
G;)@ankyﬁ, hydroxy, C1 4a|ky|oxy, or oxo; R5 is

]
BACE S SR S el e,

|nde¢BﬁﬂemFFylietected fron1C1_4a1ky1, Cl1_4al kyl oxy,

@2qus°&j gxy; and heteroaryl is indolyl. 25 In

othe odlnent the present invention relates to
Adgpp6lndsotof formula (1) wherein R2a = R3a = H, R2b

=f) Ri1Qs NRARS adrdi? 6ach FY sndR 8 & ikde P@Mﬁﬂ%ﬂ' Belscted frbRrHPdtchen;

I h bstit
ﬁe@fsaﬁvi Glest 4‘@/'#3 i HOEQO&%{%@%@S&WHS caclyindgperdgntly
pi penaghdytotis bsltdttdifreth hlyldt(h(yCC-l ﬂalﬂibilj)lxy, (i3p4a118}ﬂoxycarbonyl
parh%}%%]%{ \%I}w{ldﬁm Ié@ﬁ th %ré’ L egtﬁrotawq or aryl or

erei he” substi
) R 135 WR/BE melfeyain 8- and Bﬁtarmmmwedmubtﬂ;ﬁ fiveentdtem bearing R7

tr %ﬁ& REQH Ed e mldl@z‘]t Sﬁgﬁ@ﬂ&%gﬁrl%wﬁ&rem%a@h BE@h se rings may

erelnt Stltu -tetra

ro-
naSRtieRalyhpIsubgiteed bRaveot e (ubrituornty e%ﬁﬂ@@@ﬁ%@mﬂmelected

35 ke > k :
3 f’_(’)@{ CEBM QI ﬁqmnt?%g )Sh}Qifro h?@:ﬂo?}écgasglgon@{ %Z gf'[@lkgf& ?arbonyl,
(288) (249) (252), and (276). WD 2008/ 049806

ﬂamlammmmalam is € 18lkyl or Qesudiranly]; 0onpounds  of

V\ﬁ WL ﬁhéﬂlyl %e#%ﬁbﬁ?&e&i&ﬁr@ 9P g%BQJtlt&G%ES%C@ r@e}a endently

N- atlkytleéﬁioﬁgc amlkylt kdloddideae, 6f1 4@15V1@ﬁy@0(15rhalqc maﬂﬁ'loxafn

| NGRIFARSIH aﬁl?en?f subS¥iddaviid tlrl)ﬂuMH?ﬁ&hﬁ Wi 1§et@l¢80ychc group wherein
appr opr ricate |.eaving grou exanp

e. §uiddnicgeqyclipeions Is mealaphnaffmi mp%réﬁ@ﬂ %ﬁlé%tgﬁf@éwih/%gﬁ?kyl or
3 sd ibe h@tefbaﬁ%vﬂ%wh QXY hgfe@diPyl i€p@idinyl or pyridazinyl optionally

ﬁ?%&ﬁ%ﬁ%i tg%ngxﬁﬁw%miﬁ%%gg l OX%?%‘?P‘E%@ sepecte(zi?rorn Cy_galkyl,

trm&mmaydﬁphﬁhﬁesykﬁonmkmxy and the like reactive
lkz @Lﬁl %I%lgp Bp phe ¢ Sl[b%ﬂﬁlttédﬁ\glﬂ? 8k Qetwp)esﬁf)ﬁftﬁqs dddn Fhdependently

vent
acéﬂéﬁﬁ@ﬁpnécl@ﬂb§n€an@kybﬁgd@btthyébﬁmnﬁthyI

af fOahEl8roaflil WHeRiPheteroaryl is indolyl; or
m)R3 is hydrogen or C;_salkyloxy.
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nmet hane, chloroform 1, 2-dichl oroethane or DVF, and
optionally in the presence of a 10 suitable base such

w@gsh¢msoexanpl e, sodi um car bonate, potassi um PCI/EP2007/061286

carbonate, or triethylamne. Stirring may enhance the
rate of the reaction. The reaction may conveniently
be carried out at a tenperature rangi ng between room
tenperature and the reflux tenperature of the
reaction m xture. Reaction rate and yield nay be
¢ aﬁleﬁlbddm{m M cCHrovwaY BrvasisdnSic Rtbshe atds® gempdundg bf R2eula (1)
6

|W%1€re“% Ry C%Br lgz‘éfhﬁg% rﬁ%&“ﬁésv%%éﬁﬁkbds/ 1‘@‘ WzPer%‘lRic 15
(Elyldfolgeﬁ(ér C C#kyll omyvherRB aciR8iEnRIY tiGnmoois ntisenafA ¥ o r-(@H@)- or

)y 526 eff aedy ag1.ogpeU ?—gsil&? Rot orgme L&H (IU is &gy Wherein each

reptesents - can ‘orepare

a?@ﬂqu cpre ndicpensentiisclgcsedofrom i erisizan; (%wmm asﬁlkmubstltuted

'vﬂﬂ‘fgtgtf&ggﬂ t@&togsru?ﬁtggi&%gbﬁcﬁ éfrl]%e&n(tiéngn @Folnll Sl?eﬁénto@ffb@ serlecte(}] grgrn
[ [

PR A A el bR ot B?Yln]@Y‘JF%%YQé R,
@SR S carigh 6ﬂh¢1&09@g&ﬁr a2}7[50r R! BIR G v l&irblhdy%aié are
’&%B%%neé Iv&gth thwﬂo%%rtl E)fé:) l%erarmgiig an}iz%de Ifat e%g}qrgh(l: nyl or

@i82udihyd 859 whream el cbrof sheserihghiney bammaﬁw d‘)h salsstltlscxﬂbyj ome or
t i IBE%EL%MS%E@%@%%”&?@?@%&% fr@ﬁ r'lt‘ﬂé})%xy, hydroxy,

am ne | sopropyl e
ﬁ%fh‘ﬁmblﬂfl(hn@l ey carkpry TR bis 53/1% uwhﬁfém R9 is hydrogen,

aﬁdgzaldrsc @%ﬁw RH RGpHADN SF f)lhéi]gl QubRERRAUREh ©f2 or 3 substituents
forrrulg@% 1{ to adltlophsla hertlif 1 d/or WO
SOBPEsBORn T EBSI T boaalel hEipabyEBaR rghd oy’
@b@h&bﬂ] enikghixlyysul howet, |phe1fyb sutstithed @ith trifReacincthgl, oat e

{c}/cp{gflcd %@H B @%reﬂ? Qar%%ggtg% gﬁtsnérgapo %p@?ﬁylﬁﬁ%@peramnﬂ
xumi@e@wltmh Aalky); qr\R? iRz beRreari3theRde sfddcRBpatyld pyridinyl or
Qyﬁdazmyl optionally substituted with one or two substituents each independently
selected from Cy_salkyl, hydroxy, C;_salkyloxy, or oxo; R is hydrogen or
C.4alkyloxy; aryl is phenyl; or phenyl substituted with one to two substituents each
independently selected from C;_4alkyl, C;_salkyloxy, halo, or hydroxy; and heteroaryl
is indolyl.

In another embodiment, the present invention relates to

a) compounds of formula (I) wherein R22 = R32 = H, R2b = R3b = H, and R2¢ = R3¢ =
H;

b) compounds of formula (I) wherein R4 is phenyl substituted with a heterocyclic
group wherein said heterocyclic group is piperazinyl substituted with C;_salkyl, in
particular methyl or isopropyl;

¢) compounds of formula (I) wherein the substituents on the 1,2,3,4-tetrahydro-
naphthalenyl moiety have the trans-configuation;

d) compounds of formula (I) wherein the substituents on the 1,2,3,4-tetrahydro-
naphthalenyl moiety have the (1R, 4S) configuration.

Particular compounds of formula (I) are compounds (34), (39), (47), (129), (199),
(208), (246), (247), (248), (249), (252), and (276).
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R-CC-NXA-CR R3a (lI-b) R3b R3c 5 The
internmedi ate of fornmula (IV) may conveniently be

w@eomwsesased i nto an acyl halide derivative by PEEHEPIONY061286

it wth e.g. thionyl chloride, oxalyl bromde, oxalyl
chloride, phosgene, phosphorh% trichloride or

phosphorus tribrom de, before addition of the 10
internediate of forrmula (V) and the suitable base. It
agewdra@ohpooadiwdioentla {lea)addfinedaeotipoundrds dmyﬁdl@ (Ia@ihdrein Al

f I ff
?éeparg%%?l{éﬁ-b%l@é r%:o\!% g? .}Sre%gr%ldrfgl 5 ?lkP{Fatmg Gh Iu?‘[g 'a?al‘fg be %rm%la (IIT) with
rag dieteinaadiatp pbfesmetag 11) Mdﬂetﬁd@“éarab@mpm@mm lerving group such as, for
@kérﬂblg ?%é? L@%‘ AR OmE! BAE | o? Iﬂ?&@ﬂle thtaf & bW%dyrﬂlﬁbé)z{

& am no rop’l -3-et hyl carbodii m de,

Bl wl@ifyagrouwrg \%aﬂil%@ @lpé&sf aryllsw fonydexyzsueh ps hfmzyne-
RUNfEny1®8Co e Oy Fe@rdiehd fdnly Mkyi ﬁlflﬂl&ﬁﬂmetl@anfeaﬁfon§ﬂﬁy and the like
enanti pneri zati on-{ree eact| on {9&[} (g i nt ertmsdj ate ©L ¢ such
FHHT £V e EMH T F]éea§ PIHCan B REFIQEEPdie? 10 1%‘;961680 Qent suc
perfboexantple, actthritdlar 2- bexrtamm,els@mtzmohfdlmnthgf éoemlde dichloro-
?{E%{ﬁe aLorﬁgoo ?:ng%ipﬁp n@fir %ﬂ! Ay Bﬁp&%ﬁlg'iﬁﬁ%l presence of a
Gulitahbe base anehna) fcgmgrphbnmgimrh exhphaormophipypresronate, or

ttﬁétﬁﬂﬁﬂﬁr{eo | Stﬂlhﬂgﬁﬁg? SRRARE Wl raRefafd MRERRNOHRR&IBon may
brondtrip B’éﬁro i di nophosphoni um hexaf | uor ophosphate, or

ROTYHRHIY B SPTTHE O e G EPEHEHE B EING RV IgPRFPRYALEyand the
Refhbiudspbratule Q”@le Cheion LB, , RecadBodatc afd yitldénay be enhanced
Lnt er nedi at e g tmJIa (1V) nmay conveniently be
ct,)gwgfotwat‘:fe a?ﬁl eda]ﬁea lg%yl hal i de derivative by reacting
it with e.g. thi onyI chloride, oxalyl brom de, oxalyl
25 chl ori de, Rp osgihe, phosphorus trichloride or
phosphorus triBrofi de, before additi on of the
i nt er nedi ar@—ef ) mula (V) and th&’suitable base. WO
2008/ 0498060P pEL2007/ 061286 O In?er medi at es of
f or nul ap(w& , ecgl+wt he BubSt i Duefib—R2a, R2be
R2c, R3a, R3h , R4, R5, AIN£2, and X are as

[ , rrpounds of formula (1), be converted
into conpowndS of fdHpula ()-c), defi neo&é)s conpounds

B pwherein Rl RRepr &3 ents NR7R8, by

reagent 5 R2b R2c Rea K
_CR(XVII) R3a/ Reb
NR7/RB 8 7 11 Il 4 RRr

R3a

Compounds of formula (I-b), defined as compounds of formula (I) wherein radical Al
represents -(C=0)-, can be prepared by reacting an intermediate of formula (V) with an
intermediate of formula (IV), in at least one reaction-inert solvent and optionally in the
presence of at least one suitable coupling reagent such as those described on pages 275
- 330 of “Solid-Phase Synthesis : A Practical Guide” by S. Kates and F. Albericio,
Marcel Dekker, Inc., 2000, (ISBN 0-8247-0359-6) and/or a suitable base such as
sodium carbonate, potassium carbonate, cesium carbonate, tricthylamine,
N,N-diisopropylethylamine or N-methylmorpholine, the said process further optionally

comprising converting a compound of formula (I-b) into an addition salt thereof, and/or
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R3b R3c Al so compounds of formula (I) wherein RL is
OR9 and R9 is Cl_6alkyl can be converted into
w@ovpowsds of formula (1) wherein RL is ORO aneiCTRBP1087/061286
hydr ogen by 10 hydrol ysis und§4 aci dic conditions.
Compounds of fornula (1) wherefh RLis ORO and RO is
C3_8al kenyl can be converted into conpounds of fornula
(1) wherein RL is OR9 and R9 is hydrogen by art-known
pecpacihg sterdoraeidaityesostis fams tieergpf. Reeetiomamnte andtylicld may be
' r rj.de. it esence of
%ﬁﬁ?@%&§¥g?%%ﬁ@ﬂ%?%ﬁ%@gh?ﬁ@ipaIIadiun1in a suitable
sol vent such as e.g. THE Conpounds of fornula (I)
wher ei nRRL i SROR9 and 15 R9 is protective group such

Py,
=

as allyl; zyl or tert-butyl, can be converted into
conpol ormula (1) wher&n RL is OR9 and RO is
hydr oggn rtQknown dep ctioff nethods such as
palR-adC+ ' &edmhydrog&molp&ﬁ#rcamﬁd ard—bame

cat al deprotection, or\asy nethod described in

ve Goups in Organic Synthesis’py T W
5 d PNG. M Wit s, VWIeQV)nterscieﬁ%s; Redition
( Maysv15, 2320 1999) (I SBN 0471160199). Lnt R
formula (XI11), defined as internedi afes
(I'V) wherein RlL represents ORI, R2a :?RS
and R2c = R3c, can be prepared as ORItk
WD 2008/ 049806 PCT/ EP2007/ 061286 - 16
3SO

2.1/ \ OHCOOXCI-4ayi 50% H2SO4 orR™ DH R ea(Id) R2b
2h - 24 h /reflux 0O HOCCOH R 2 c HIl) / R3a R3b
R3c (X) R2a COMH toluene, NWP, optir®nal wew s acid

catalyst - _/ 100-200C R2b R2o0 (I X) R2b R2o0 R2b R2o0
RRa RRza/ 0 - 0O- 0 Il Il EtOH/ H2SO4 Il |1 HOC

cl}hgflntgll’?ne%ia% g)f formula (IV) may conveniently be converted into an acyl halide
derivative by reacting it with e.g. thionyl chloride, oxalyl bromide, oxalyl chloride,
phosgene, phosphorus trichloride or phosphorus tribromide, before addition of the
intermediate of formula (V) and the suitable base.

It may also be convenient to activate the carboxylic acid of formula (IV) by adding an
effective amount of a reaction promoter. Non-limiting examples of such reaction
promoters include carbonyldiimidazole, diimides such as N,N’-dicyclohexyl-
carbodiimide or 1-(3-dimethylaminopropyl)-3-cthylcarbodiimide, and functional
derivatives thereof. In case a chirally pure reactant of formula (IV) is used, a fast and
enantiomerization-free reaction of the intermediate of formula (IV) with the said
intermediate (V) may be performed in the further presence of an effective amount of a
compound such as hydroxybenzotriazole (HOBT), benzotriazolyloxytris
(dimethylamino)-phosphonium hexafluorophosphate, tetrapyrrolidinophosphonium
hexafluorophosphate, bromotripyrrolidinophosphonium hexafluorophosphate, or a
functional derivative thereof, such as disclosed by D. Hudson, J.Org.Chem. (1988),
53:617. Or the intermediate of formula (IV) may conveniently be converted into an
acyl halide derivative by reacting it with e.g. thionyl chloride, oxalyl bromide, oxalyl
chloride, phosgene, phosphorus trichloride or phosphorus tribromide, before addition of
the intermediate of formula (V) and the suitable base.
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reflux RBa R3a R3b R ~y) R3b R3c (XI) \v~~'"" R2b R20
R2a / SOCl2 O- 1) 11 11 (XI) 0-0-C GO 2)R9-OH R3a

WORMSBRBB0E XI 1) 5 R2b RRo 2 Ra O o HCOOH HC1PCT/ERD07/061286

(XI'1) 10 0-0-C COH (X111) pTSOH / reflux R3a R3b R3c
Internedi ates of fornmula (X\/)1 an be prepared as

outlined below. The internediates of fornmula (XV) are
internmedi ates of fornula (1V) wherein Rl represents
IIRERBediét@s MOﬁﬁﬂal(HWEQﬁhaaﬁ/tEPﬂﬂﬁﬁﬁﬁﬁtt 236, R R2RR2H R3b, R3¢,

a 7
oy Rar o Ot o st soptsEldy s D g b cppypred
Oto compRPRBNS f@nmuda (l4c), dfimed as compounds of formula (I) wherein R1
represents NR7R8, by art-known N-acylation methods using H- NR7R8 as the reagent.

Also compounds of formula (I) wherein R! is OR® and R? is C_galkyl can be
converted into compounds of formula (I) wherein R! is OR? and R? is hydrogen by
hydrolysis under acidic conditions. Compounds of formula (I) wherein R! is OR® and
RY is C5_galkenyl can be converted into compounds of formula (I) wherein R! is OR?
and R? is hydrogen by art-known reduction procedures such as, e.g. treatment with
sodiumborohydride in the presence of tetrakis(triphenylphosphine)palladium in a
suitable solvent such as e.g. THF. Compounds of formula (I) wherein R! is OR? and
R is protective group such as allyl; benzyl or tert-butyl, can be converted into
compounds of formula (I) wherein R! is OR? and R? is hydrogen by art-known
deprotection methods such as palladium mediated hydrogenolysis, acid and base
catalysed deprotection, or any method described in “Protective Groups in Organic
Synthesis”’by T.W. Greene and P.G.M. Wuts, Wiley-Interscience; 3 edition (May 15,
1999) (ISBN 0471160199).

Intermediates of formula (XIII), defined as intermediates of formula (IV) wherein R!
represents ORY, R2a = R32, R2b = R3b and R2¢ = R3¢, can be prepared as outlined

below.
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(XI'V) HCOOH HO 3a pTSOH / reflux R R3b R3c (XV) 5
Internmedi ates of formula (11) can be prepared as

W@aoBlo#8d6 bel ow. I nternedi ates of fornula (I|PE)/ER2087/061286

defined as internedi ates of fgénula (I'l') wherein R1
represents NR7R8 and internediates of fornula (11-b)
are defined as internediates of fornmula (I1) wherein
Rl represents OR9. R2b R2c R2b R2c¢ R2a R2a O O O -
11 11 GO selective reduction 8 Il R7TRSN-C R R NRG
R3ja R3a R3b R3c (XIV) R3b R3c (XV) ) R2b JR2

% c@@cag@ylo -500Q O40|rbH!§O gel ective ret
CC@O—| 7 C R3b R3c (?(II

3C ( XVI) converS| on o prlmary OH i ntpotaaw
group pAs V\g,l%gOS/ 049806 PCT/ EP2007/061286 -18 Zb\E
a RRza O A O R7TR8N-C CH2- W or

R3aR3aRbR3c (11-a) Rb R3 ¢ (11-b)

conpounds of fornula (I) as prepared in the 3¢ X)
her ei nabove descri bed processes may be synt%e ized in
the formgf racemc mxtures of enantlomers i ch can
o 2 OOﬁf q ;. f" _n,_ iomal Le 1 PIFAHA art - known
reso on procedures:. 'I%ose conpounds of formula (1)
tit&f afe obtained in racemc form may be converted
into tgre cgkyesponding diastereoneric salt forms by
reaction wth a suitable chiral acid. Said
di asteregneric, salt fornms are subsequentl %ﬂsepargt ed,
for exa y selective or fractional R
crystalli on and the enantioners are |iberatad
t her eRr orf al kal i . An alternative 10 n&nne
separ afi ng=the $nanti omert@Hm{S@ of the § fJof
f oHEot orvds HO—C ¢—0Q
reflux N

R3a

R3b R3c X) (X)
XI) 1) SOCl, .

2)R’-OH
(XII) HCOOH/HCL (X1
pTSOH / reflux

Intermediates of formula (XV) can be prepared as outlined below. The intermediates
of formula (XV) are intermediates of formula (IV) wherein R! represents NR7RS.



l'iquid chromat ography using a chiral stationary phase.
Said pure stereochemcally isoneric forns nay al so be
wa@l20s0es0d rom t he correspondi ng pure stereochePCTEP1097/061286
isomeric fornms of the approprtﬁte starting materials,
provi ded that the reaction oc stereospeC|f|caIIy
Preferably if a specific stereoisoner is desired, said
compound wi Il 15 be synt hesi zed by stereosge0|f|c
nmet hods of preparation. These met hodsiwi | F
advant ageously enpl oy enantionerically
materi als. The conpounds of for mulr&
forms, the pharnma cally accept
st er eoi SOREM) C t@ﬁﬁgﬁghepeeflﬁ &seﬁb {
secretion and Mifhtio2nditdis bi ting g¢
concomtant |ipid |owering acglvig \Therefore the
present conpounds of formula (1) useful as a
medi ci ne especially in a nmethodpef tnrgatingIwatients
suffering fromhyperlipidem a, obesity,
at herosclerosis or type |l diabetes. Sybsequently the
present conmpounds nmay be used for the ha
medicine for treating disorders caused
of very low density |ipoproteins (VDL
density |ipoproteins (LDL), and espe&
caused by the chol esterol assd&ﬁdﬁe@ Wi
and LDL.I {yutlcuH@moﬂﬁélgresent
used for 4 menufacture of a REd
treat nent of hyper?lplden1a obesi t y; atheroscler05|s
or type Il diabetes. 30 The princippal nmethan(¥¥ of
action of the conpounds of fornmula (1) appears to

il{ftgﬁh%/ ated MOﬁhﬁ ﬁ QeIn M§ e]lgel}'éﬁgtsooﬁﬂfﬁ&ll beidvh. gi GRlcifges of

wiﬁif o a‘““” telpDERP LD s t
EUR SR Fsdftepgrqiaies p ar@l " effé‘l: eLepagpents
\N_ R¥znd inthyhashiter efifonumilz 0e) @@@@@e@amn@m@mte@@i fgewla (1)
wiRrdih dugirt@nts OREpect i vely. This is a novel and

i nnovati ve approach to hyperlipidema, and is
expected to lower LDL-cholesterol and triglycerides
t hrough rBduced®R hepatic production of VLDL aii
[ [ uction of chylomcrons. 5 A lar
c and acquired di seases cam*

¥ .
hyper | i pp denia ey can be classified into p ==,
anaﬁﬁa'g?=n ,Iﬁ ()pldéﬂﬂ?ﬁ§ﬂ§ﬁ§§. THRDY: A0y oH

causes @ econdé%y—hyperllplden1as are_dj
mel g3t 45, N cohol abuse, drugs, hypot pyroydi?
chronic al failure, nephrotic syndrone, gl est asi s

1 g3 PrXidyy hyperli pi dem as ar g0
hyperchol esterol aem a, fam lial conbined 10
hyperllpldaen1a fam lial hyperchol esterol aem a,

r emmant \ pi daemi a, chyl o- micronaem a 3? dr ot
famli al hya— triglyceridaem a. The present coppec

may alrst sed to prevent or treat patirf

sufferlﬁg f esitas or from at heroscl er@si

especi-ald oat helPlSie BYgEsng alRﬁ—@Q-FE i CH,-OH
gener al di ers which are related to

at herog osi s, such as ischaem c heagpi_¢

peri pheral vascul ar di sease, cerebral 15 vescdl ar

di segs€. The preegnt conpounds may cause$%egr,ssioquﬁ)
atherosclerosis and inhibit the cli consequences

of atherosclerosis, particularly nmoybidity and
nortality. In viewof the utility Of fhe,comaoyegs of
formula (1), it follows that the/priggeRtingtoubMvention
al so provides a nethod of treating warm bl ooded

ani mal s, including humans, (generally called herein
patients) suffering fromdi sorders caused by an excess
of very
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| ow density lipoproteins (VLDL) or |ow density
i poproteins (LDL), and especially disorders caused

whyooslesehol est erol associated with said VLDL BCHERDN7/061286

Consequently a nethod of trea# nt is provided for
relieving patients suffering tYom 25 conditions, such
as, for exanple, hyperlipidema, obesity,

at her oscl er osi $ or type Il diabetes. Apo bB 48,
synthetized byt he Bhtestine, is necessark/ f or Rehe
assembl y of chy qcrons and therefore has

obl i gatory &% .w he intestinal absorrt+
di etary fats? Thre

0 present invention [§rov)
comounﬂ@Nm @

aat,img asr sel egty-e-Ch

e gut wall. Additi onal iy
y on provi des phar macegen @ onposi tions

conpri si ng | east one pharmaceuti calNor/accept abl e
carrier gnd a Rherapgupically effectiywe anpunt @fl-b)35
a conpound of formula (1). In order to prepare the
phar maceuti cal conpositions of this invention, an
diht eomipvendsarbenntulofl) eherepaed ircthe aprembpwdﬂspribemi rasmscs may

0 APt At B AELE W o e st

mpwqthﬁru PHIWHAE ért&aﬁwsatr@ﬁowwntmo ufes a?howr?@mpounds of
POREUIR OIS tak @@Idbyam@qﬁ@meaﬁ& Rorfhhy BE coﬂwﬁ@@uﬁ@ﬂfelc@frespondmg

k f f
B S opLar g de 10?16&1@%?5@3%% |t 6 Yousomeric
phia foras e $Lﬂba¢queﬂﬂhjp@lataltddn ﬁormxempkéew sa&zinwe ion fractidnal y
%ﬁys@a@ﬁza{tlrgé E"Hm% Hle e%gllltf qlé%% glfejfb%Paté/({ the EI‘O%Ir Bay alkali.. An alternatlve

mnls 1 on, ercutane
anaminel @ftﬂeaara@mg b epmt@meencabrmmféh@ c@mpomds Oéfowmplae(l) involves

B G RE¢H &ﬁatB ?r%gﬁfﬂyf?% h Ehl?ﬂ%ta'tlené)r?%aé%o %%QPerQ gﬁ}eo@ﬁ]&m@glly

the usual arnmaceuti c carriers may
&ﬁﬂl%gﬁé@mw@m alge bF deriYSesirom e spaicapondyiguge §tereephw§mcally
Momedtiel fornask thb epprok@até E‘taftfh% BasealQfpréviadd thhoe Qeactlon occurs

D ERb R PraPaBR, i SR oetis bt B dhrifefdd hRound will

s sgitheivddy sserganpscifik awithaals of brelpatacamt $hesb inmdlerds,will

L FUBIE0g) RS APl KFud Dok 25 O

thel r easy admnistrati on tabl ets and capsul es
rTélp rcespnundsiod fonpmtla éIbi\lthan:éttwfsvrms,ahe plmmg@umindtlty dooeptpble

@té"éﬂd%%r&ﬂsqcﬁ?ecfﬁl fgﬂn?:ﬂlt% 'F'P&%Egs' 4 ura’;‘rﬁé ﬁécﬁi Sec®tfon and MTP

vi ousl entera
e@ﬁb@@g tapt@ﬁgf anﬂ@Oﬂ%nm lﬁﬁicl@wn@&ﬂctwwr |Tél¢rewrp the present

'Eﬁhl@bﬁ(ndé@f%ﬂnﬁﬂ’a E§ lciusSfuad £medRlncRop@higtiR@method of treating

BB 1T T B s G o Y oS i W P I disbetes.

Smbsﬁqmemiay ﬁhaprd@entrmbﬁmamedi; thoy bd inet] dcee manu&btmge @f a medicine

har carr [
POPIRAEUIER A AR o R SEPR SR iyt 0oL o
dos demstydiropreggina(lddl o @ncb¢®pfaalé3d disgrdgesi qagsedrmrrtb@ elicdgsgerol
ass%eia@ed%ﬂﬁ 584 mwa&ﬁﬂﬁm@n ?811@81%9&1% g%@nﬁd&ﬁ?ohﬁ@s mhPbe used

ositions sujitab er cut aneous_adm ni strati on,
thet ¢ Prapfrateue %@Pdle%mﬁmép ;treetatqnbﬁ%wpyrlmﬁﬁma@e@ty,
peredscRtdsLre gigngteggent and/or a suitable wetting
agent, optionally conbined with mnor proportions of

itable additjves which.do not cause_a significant .
é’P@FI&%ld%‘e‘g‘lﬂP’éEkOftaﬁtl%ef fglﬁ cAMPeyiidl oh i %ﬁgappﬁsv tpdnvolve
selibitibedf MTFID(rdﬁfosbl(maﬂ &@ngdrﬁlb eraachoi Ib’tb&ﬁﬂ)aﬁctl(blty ?ﬂ}@bfltecytes
active edi ent u or
AR R G e St BBt Red S VRl % R Bftton
conpositions nmay be adm nistered in various ways,
e.g., as a transdernmal patch, a spot-on or an

presen@%
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ointnment. Addition salts of the conpounds of formula
(I'), due to their increased water solubility over the

we@eoarsesgsondi ng base form are obviously nore sSeCT/ERI087/061286

in the preparation of aqueour conpositions. 30 It is
especi al | y advantageous to forfrul ate the

phar maceuti cal conpositions of the invention in

dosage unit formfor ease of adm nistration and

pooduotion, tryspoétivitys abids is 4'pehgel iunotativoapproach todggderlipidemia,
Qﬁ& ?g & re&%cﬂoslogv%r Eﬁl%]h%%'sle}fol%ﬁ (flrlgq%gerﬂi%k hRod 'rteﬁllpéeﬂ h%@atic
uni ary osages, each unit contarning a predeterm ne
anudwationdt KEDLvandiinigstewi productaingafichylothierong5 pr oduce

the desired therapeutic effect in association with the
GO O ORR IBEAULDS Al 0l Bs FXATRL Bl Bl They

e unit
sembe dlassifagsl iatosprimerymad isecondsiy| yﬁerhptsimé@ staf&s: k&hgmost common

WalR5 8f thic REQmUAR! 1 pS@ipittchPASar® ﬁla%é't%h)ﬁﬁﬁitﬁ’é" %lcohol abuse, drugs,

ul s, tables onfuls and the lik
g‘é@‘? wé&mmﬂr%lﬁ Ff‘é@P?ﬁH&% Bephreigs S W@%@eﬁam and bulimia.
Pﬁﬁﬁdﬁ?ﬁ@ﬁbﬂl@lﬁ&lﬁ&@ are cdnthen hﬂfeﬁ&ho%itﬁrdﬂaéthfaafalnﬁﬁal dohined

RUGEAPERED L B PR BPeb bR Grclonli o AR 9y YRl chto-
mbﬂoaa@n(atsgndtrommfaholwlthyeelam@ly@dnreimabiae Thic pressint, cornpounds may
%?sgsblél éd Q& prEing gpﬁ‘?at Bhfrhd ﬁﬂtfeg%g GRRY St} R gﬁlﬁrosclerosm

ceuti y 5 accept e ex0|p|ents an
@&mcwélwssowew aBerpsaieIpyig andymatesin(@sngal ipargens adhi¢l gegelated to

ri&ie&%cle?ds@sr Glbh a@@icﬁlﬁk{érﬁﬁé'lﬁyﬁ H@leés‘éogb%pheral Vascular dlsease cerebral

dr oxypr opyl net hyl cel | ul ose and
PSR URRRY T e Groripopaf PecRiF rarosh of el damierosis and
pllitﬁblp Hetcindatcdnequehks)of athehrscieansiss pi(rﬁcu}iarly mgbidsy tnd

Sanal e, talc, silica and the like), disintegrating
agen §L(e.g. potato starch, sodiumstarch glycollate
and the like), wetting agents (e.g. sodium
Iaureyt sfithp hality)of aredcohtpouhds ofi feemulBbhit tfdhivstthgtrthgplals@m
grr?vee‘ﬁg?lté fgllg% ﬁ}/ov?@ets qqg&?éf@l&i} nt]rn%ﬁg a%‘rﬂo‘t}rl]&ﬁniga n&aﬁé ql’#l‘?(%lﬂ% humans,
éger@raély cgledhireinpatientp pyicripg ﬁ@ascb&qfé@r@ ﬁ@use@ by e @ycmyf very
@&Vfd@ﬁml l%bﬁﬂ)télﬁs AHY) B 18FUhsityOlippRETEME YEBLYWahf especially

PR R I S A

Cnvethidnameteadns treapidnoizgdroyided foi relidvarg patlents suffering from

gcglg(é)l %Igse gltbéhcagleﬁ gga?ngp gtl%lg)lgﬁ%n %ﬂdlla tso)ll;)lﬁﬁl F}, aﬁlerosglsérosm or type 11
metbhatescel | ul ose, hydroxypropyl net hyl cel | ul ose or
hydrogenat ed edi bl e fats), emulsifying agents (e.g

'A%%' B Q%” %Eheﬁ%@&ﬁ;@?he iR %gﬁess?%}? %&‘ il %s(n%bgf of%'h%ﬁﬁcrons

este
fand\ﬁmmfgre hea ok ph@geé@@rw inthe iprestdmal abiqrmosl qfaligfary fats. The
'ﬁ%s@ﬂ(ﬂ in@ntiBh PRKdRQ oRipBY QXY B %%Flﬁgc' asogele%ﬁ(IpM-’l“P inhibitors at
acid Phar mace tlcally accept abl e sweeteners usef ul
ﬁ%3kﬁ@‘§ﬂ5? tical conpositions of the invention
conprise preferably at | east one intense sweetener

%‘ﬂtlcﬁﬁlll?ﬂ&%r%s’%ﬁ?mveﬁ%%%b%@é@%ﬁ%@&%hbﬂﬂcoﬁ@gélﬁﬂﬁs comprising at
alita a_di hydrachal cone sweet

E%}%L(?I}rgiaéh%rrg%cgml YEQCW%F%QST andat erapeutlcaﬁ‘y g{fectlvg amount of
(adoiipobind of foellar(®- 4, 1' , 6' -t ri deoxygal act osucr ose) or,
preferably, sacchari n, sodiunlor calciun1saccharin

i onal | | east .one bul S t.ener
38 PufF s SR fheaper i Sebariio Bl i iendat on Hrociive
iagoial d¢f, thgpartogsler conliyoindge rvaseat a@[djamia;tﬁ)nssﬂtlfpl;m as the active
xylitol, caranel or honey. Intense sweeteners are
conveniently used in | ow concentrations. For exanpl e,
in the case of sodium saccharin, 30 the said
concentration nmay range from about 0.04%to 0.1 %
(wei ght/vol une) of the
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final formulation. The bul k sweetener can effectively
be used in larger concentrations ranging from about

waomsoesabout 35% preferably from about 10% t BCT/BEP2007/061286

(wei ght/vol une). 35 The phar n?(i:euti cally acceptabl e
flavours which can mask the bftter tasting ingredients
in the | ow dosage fornul ations are preferably fruit
flavours such as cherry, raspberry, black currant or
Stigradhbetris yorhbiavd itr intidatordiniik@td Wl’th af lchatoné pharoacsuticalyy

| e r I n h:-
%cgeﬁ)gﬂby% £a¥rletggf%fjcrh ocgﬁsr%r ttﬁc'aﬁ/ t!rllﬁea d, veyﬁ c élgi yoqgglgrgs (%egglildln%l the
10080 DABOE!PCIYSERD wﬂmmlonr Thesd mm}a@unw caapositions are
rd%ﬁi‘ﬂb'[}eﬁil Lﬁﬁ'tﬁﬂl @o%aﬁfo?rﬁ%hltémg %gét%ta%ly, Mr%al%ﬁhmst'r:ﬁ%aﬁ%tal

t.He |1 | avour present in
ﬁﬁﬂl&}lst@é%omr@utwowacanwﬁr@m P%Parr%?feliab%ffcﬁ@nf r om
about 0.05%to 1% (wei ght/vol unme). Conbi nations of

%k ek aphps10 ﬁgptfe}?eﬁyt@'thé c@fhﬁosﬂ%ﬁé@ﬂ bR 86k YorHs ﬁﬁly of the usual liquid
Pref er a oes not u

bl | avour, is t
RS Cg b il TG eSS G s SR rar e o i,
(alqohullsnandiﬂmdﬂceoﬁ thehmsé of oral laquiid prepaiheocosvpb ansispafsions, syrups,
g&ﬂy&ﬁi s(olhltlorﬂ@y r@ghfi gﬁmﬂae&ﬁféalf &hl&@gﬁﬁteﬁ sf’a'rches sugars, kaolin,

mnistratio t1on convenl ent
lvhrroavfénlaaéersﬂ %%mtagwﬂgg: agcats #d the Bkeindhe é‘l‘ﬁ§ of Rpweersgnlls,

feapsul®adnpdiethyBéalistsof thie Gziﬂy@ﬂnﬁ[ﬂlst@amﬁll fabRusand capsules
|ntraVFPOUS

n%)resben hFe élt V&n{aﬁeouﬁ':o%lg}éga%lu%% In?rm%v 1chnéa%§:s&|@lgdq | es

@hamﬁcwuqabw iersang elivinarsyy, employeddi 1?113 paﬁ:nmdem] ection compositions,
ERREMALduMBal cmfey wﬂﬁiﬁla‘irﬁ§ %oﬁﬂﬁ& §tQH10%v a8, eﬁﬂr%ﬁ@l%ﬂh@f‘s

soI u(ﬁfﬁons or e i an n° oj ?obs}ﬁousf vehi Cl di

SPITEY EuOs R GO o e an ST S B LA sece Thredient.

iIsjottabiic Bolmgonsmsp b ;itepgred $orahsthncei bygusanpdd gardhcpacsicagier

%g&§¥1§1glg o) sgl?ﬁe{;\%tiﬁt}/o ol %U;Dgsee soﬂﬁltoh\gf' a'n?%{u%jblelggth Wﬁ}écagle

\ﬁéme@wens rgayy: halso bg p@pélieidl & %gng@gewpﬂa@élm @iTicrpefugpcading

légélts diethe %ﬂf@oﬁﬂ&&nﬁsnfdﬁﬁ Buita®]d fo} poR@MtadbsA aBRinistration, the
§)Brrrul ated in.rectal nﬁosmlons S

PEGEPYtR] gur 18frmP5éP%t h CENBHHS? peéleBatl%%hw% geent and/or a
corakdn ictinglagsuppointly yorblhised with shinoggopations bilduiteble

?H?&l%s @ ﬁﬁ o Ho¥ GRIsé ggﬁmf%gnt-r&?et&%%wﬁgﬁo e M. Tl Padditives

ﬂ?é’rh?asé@ﬁ‘{%ﬁglgsrdeé gliltal‘gq? : IIB]%?S[UYE;AEQIP 9$ the ggtive ingredient to the skin
phabrbe Belpfut &br Iﬁqmamg Itﬂid dnBedtorhhsitiunss Fhtsel tﬁpaeﬂtdoﬁfposmons

'm%r bé: alléinglgg{ere%omah s w l g %2%5 2 ﬂrgns?i%gnél é)% a? Fpoé on or an

@@ﬁmenfaﬁddﬁlomuspitwﬂ tbv\mmn@mdh ef ﬁ}ysnulafr(ﬁk dggtqjthelr increased water

agRib1itP Bk thé é&r@ésb&y&ﬁg e FgeN lard B iRRLly Reref @ltable in the
i nst ance, known .conventionally used for the

ﬁﬁ??&baélﬁﬁﬁtfa%‘fGOWB@PP‘? i%Senia such as e.g. a bile

acid sequestrant resin, a fibric acid derivative or
i 6 Q‘Spd&laﬂ,‘lyatdmdlt@@oupfoeﬁétrﬁmaie)thﬁplmrm@mcalr‘cotﬂpesmons of the

kfr?velﬁggg chgosgée uﬂ?foh%vfgpéﬁsg Qr ac§H }ngg ion %gcfjm{l %ﬁg tof d0§age

bD@sa}gfrthé@@n Ershusmi horem rgfes t@hrhlyels;@lér discretghwes puifable as unitary
'dBE‘dg}ék te@él?’um@@d}ﬁéihﬁ | aYpréddzRfs T BBieE 88&:tivE MdEdi@t Talculated to

R T B S T LN QLB P I B e ey eceuticl
icaimichi Exanplessfsathedmsagymtihfras erd tabletsi(nohslingGBertd or coated
%agﬁlé;[ g@ép%% ﬁﬁ%%%ﬁ&f &cket?%ﬁ&@%@%@ foﬁé 8r s%!éﬁéhsmns
iterpeanfigs, taklgsnoenfueandhe Hke ag é%ﬁﬁ@gaé%ﬂmémmkﬁs |ﬂPPri‘?Qfe

35 conbi nation therapy aspect of this invention. The
term "HMG CoA reduct ase



10

15

20

25

30

35

i nhibitor" as used herein, unless otherw se stated,
refers to a conmpound which inhibits the

Whe@s0#88¢ or mat i on of hydroxynet hyl gl ut aryl - cORCI/EP2074061286

to mevalonic acid as catalyz by the enzynme HMG CoA
reduct ase. Such "HMZ CoA reductase inhibitors" WO
2008/ 049806 PCT/ EP2007/061286 -23 are, for exanpl e,

| ovastatin, sinmvastatin, fluvastatin, pravastatin,
rivastatin, and atorvastatin. Any HMG CoA synt hase

IFoR bRl h@hiniAALBE, tHE pﬁhrﬁﬁcédﬁeal%mﬁltlﬁﬁmﬂus @rdsénttif@nfion may

e SR RARD T Smelee bl Rl wlow g eRewablc

dotey) ywapsulet atgetbaps, epi‘@msedthy @ngarnposindeansivath phabinbécugcally

i Ok B XL LA R0
@t@tf%h yzler@nnw;pmé @mﬁzvﬁéromx@omdmeﬁwmeﬁa@ée gl mﬂﬂdke) fillers (c.g.

%Ml&@&&*ﬁ&lﬁﬁ@c&ﬁﬂ‘@see&%ﬁéﬁih@%ﬁam&& thOlikdYBXibAGants (c.g.
used as the secaond ound in_ the conbi nati

TSNSy ALPELS Tf- Sﬂll‘*ﬁa§ ) oS inteRELINE 28R @e grigtagrpstarch,
sbdGuostartie dlycolae atd @ dike | tictting argbnﬂs i(¢.9r sddtun@taubllagdphate) and

it SOBEbRYS Sk fio PORO ki RRRAGNRE Rpb PR il &

reduct ase into protein. Such inhibitors nmay either
afiqad prapaeanions foiriocah admirtisteatioh atayaake thd fehnr eftd. §.ysobitiong yrups

%g s@éggﬁsﬁ&{ls I)Pt'h% gl&#’ %te ?%&@HBQ% Qéjé? dxgrabrb &t 'f&eddmlxture w1th water

taheé/ot hisitertsaitdile bmdmtrmbef@ra:@@c&@él ltquldrm@palr@a@ns m@y be

Fe5HAR AL doPReriondl MBIRPR tohEll &E@Y‘[h Rehe lBﬁarrnaceutlcally acceptable
above-nentioned activities. CETP i nhi

@dditvassuchas sepeHng agRbURE: F%%ttﬂéwarﬁ}eﬁlé’th g‘H Ots?wer apy
Zlgdﬁﬁpmﬁym{etﬁmesmww aﬂhycﬁagenma etdﬁjm”fat@}.:érrﬂulslmﬁh@ hg@nts (e.g.

R Ron H B RS CleS fmop Pl S S bPethyedobon.
pwettenars, f{a@RiTHR) maskin@dgedtstand psgonviatiods (egr methyl or propyl

e R AR 01 76r may be used as the

second conpound in the conbination therapy aspect of
tPhiagndcavtesal ly @encepTibée sverctant QAT Ul mhthb phamacagicakednpositions of

\?ﬁél'ﬁ'v&tloﬂrblo 159?11%?&%1 Gt leﬁ%t%ﬁu@ thted8lsGEStch D sﬁcl‘?%ﬁ&i@ﬂm

ch 1 nhi b| e I nt ace ar esterification
aresubpme petestiedt Wdgim syclpmacefiiyne aghlydrochalcone sweetener,

Gveok@siogide! suaydst (@m’sff'-ﬁﬁ@ﬁ@fo 430 @ﬁiﬂeﬁ%ﬂa@f&ucrose) or,
3{2 E ase nh| b| .or rraélfbe used as the secH A X bulk

& ‘i-lr%ft? dsa}cﬁ THe 50 Wrﬁ JUgh SACH A Hn gnd,enfionpliy pt legyit gne bu

ismeetahdranch ﬂ'dmrblmlmamqmalfm@mss,ysubﬂmé asatose hsdmdlnlucose,

%gdr%% é&ﬁ%ﬁ&g&e sgﬂl:pg%? EEEBMGIS& %‘ilggﬁgtenge %\x?eelsen&% afe

con e n
mn‘eemﬁnélsr ugtd ndpweoptqpyebgio Jioh axample, ihdhnsasgabsasiem saccharin,
Ql?é ﬁlld/ @entpa)ﬁoh nﬁaﬁaﬁyé@oﬁ%géu@q@% Y@b h 7! @%?ght%lum%? the

in the treatnent of er Ip dema W |
é%‘él foymal@flev mil peDilk sweetragr£pe a%’ e beeéfSF%&ﬁ liawér &PRAGRErations

@ﬁngang:ﬁamcatbadt 10 toabvut 835%) prefoi by Fog dost 109 36115%
d hereinafter. In general it is contenplated

rese

EWS‘tg Hlélre)apeutl cally effective dose WO 2008/ 049806

PCT/ EP2007/ 061286 -24 will be from about 0.001 ny/kg

tTthe plhatiacbtidat]¥ ki geepfabbroftyw owsivgiith carbmeskpthe bteabisting ingredients

in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very

good results. In the high-dosage formulations, stronger pharmaceutically acceptable
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fromabout 0.01 ng/ kg to about 5 ng/kg of body wei ght
of the patient to be treated. It nmy be appropriate

W@ 2008646806 st er the therapeutically effective dRGEEPI907/061286
the formof two or nore sub-gdoses at appropriate
i nterval s throughout the day.“Said sub-doses may be 5
fornmul ated as unit dosage forns, for exanple each
containing fromabout 0.1 ng to about 350 ngy, nore
parburs uhagricyreduimh sabloay Cdrainol @haolatd (an@poloFaﬁth@ and the like.

3&1&5 \f(lgveauﬁgﬁasrqge C}J}Esenp Rt Pé’ ﬁh&l ngli)?g?li){l ul y&dpnce daetf&% Ell%%%%g from
phwtu()cQﬁ%\to tortpoight volumepf Cﬁmbm@tlen%qf)saulsse@ng fleours are
Q@%ﬂté‘glébﬁsrly aQRdig-LepbRel Advdut §alsed that H@essrﬁ)‘t’ ﬁﬁéletrg'o &ty change or

the condition being treated, the age, %‘
&f sstemg&r cglor yafriiths Grrugstanges h@ fOé@P 10Bat| ent
as well as the other nedication (including the

3{@1@\681’11?%%5%%&&@9(15 D3k fhinRilgted Wafeﬂgaral%ﬁf‘ﬁlgﬁ}atlon by

t he ent ay be taking, as is nown to.those
é‘PdF‘FtFOé‘dC‘?I]er{lﬁB%hP’t“aVﬁtPﬂltsH@Fﬁﬁ‘%cul%%‘?rcﬁug?‘ft@&owlélJ?félPnyor

amplfe Uy&mhtsenjeet\mf @id:oﬁflnlllcgh@ ﬁﬁ&&edo@e@?/s@nnﬂorﬁmlatibﬁs for

res at e tient .and/ o
R AN R R SRR S IR
ccomtpm@rsd mefdutgml dddsd areservatrenil hcmmasr ekeasfifheforing @s suspensions,

ﬁfultlx ?15 Ieoglg gﬁéo‘ﬁggghl@l%g &hi ?fvc%nfyirgformulatiﬁg agents

ere ore on eri ment a par
;.fnd @d@ﬁté%m@léswp@e’ﬂlga é‘iabi ﬁﬁlfgt?’élﬁ/off HEPESINERAREME Alternatively, the

%Q@\F@Mg@ﬁie‘ﬁﬂﬁlay\ﬁé Prad&iftdi pow i forrh T&f}ﬂﬁuﬂ%o&lth a sultable vehicle, e.g.
d hl or orret an %ﬁrreans N, N- di net hyl - acet am de,

'PYHR&THS ree‘r\f’vﬁeﬂ W< f or mani de; "TFA" stands

trifluoroacetic acid, "THF" stands for
(513 rcaﬂllbdﬁtﬁfslﬂfmmdlﬂlﬂﬂhyitsa ndFointrlated harelal colvdktions such as

stands for methanol and "D PE[ .stands for . h
<§PP%°8§?%?§;Rré?tﬁ%?°.n SR S CORBIVRT S BB BEPREI ALY Ryes sue
o ky@taybugmeandlorrogsir glyctri@®. ol / g) is a Novabi ochem

01 64 021 resin; polyner- supported carbonat e base

r eSI é %lsm%tf?%lgla Ig mag%gv d %%nu rigtgxlzl @ g%er Pharrnaceutlcal
@Qwstﬂy peticulenthsphiinmdcdetiqab sdmpsitid®@ ofiths! predent imvention may

lﬁ"\éﬁ Pﬁlﬁﬁk@ Q:&%a@flo&zadddlt %a?ﬂ 1d99\l\/¥1§ﬁ§’z{g%ﬂg T%I ocﬂ%e/é toa so -called

@emgmaogq hipiddlepsring Hicyapyy 5@5@%@% Hpig- eweengrﬁ@ﬂn,t gyay be,

[f@Sinktahde, & kW Qh%@éﬂ%r@fbn@l%use@‘f&gthé %&hﬁlgenTéi\@ of hyperlipidacmia
Novabi och ns c be .obt ?ﬁjé d

S A IR OLFE AR TR fiiagva or pigetinjggeid as
Ipmvﬁcalsfy mgetinnedwm the datlemoundrF-thambvortidnrSdeati@sdditional lipid-
ﬁ)@%r}/@ Mk 81@% soqﬁélﬂdé)&t{%hl\lle%%%l%?fsé% h&ds 91%%1{0% 5{1%) ch%[egterol

@bwmqpr lehént@ts, eipetinkly MG A rassriasannhipites and HMG-CoA
Q?ﬁ'tﬁbﬁe RS SR At O1-daal ﬂe@ﬁ@ééetgﬂle Wr@ssﬁﬂtlﬁhlﬂﬁgrsf CPTP inhibitors,

onaut (Bi otage), New Roa rgan,
@8 $A9H O Srveﬁl?e@seeérrblt%%g%l antagsnw@&hggq %’f

laSscﬁpt@erﬁhﬁﬁto@fsuNEﬁélé(zeﬁﬁﬂ%, apfhegikadt , Germany, and is
a short colum conprising di atomaceous earth.

ir I , . QJ an D are ch|r tatio ar

Yﬁﬁﬁpgﬁem%aﬁe@&rﬁw%ﬁe |5¢ éﬂo hd in the
lconhb@iatioe ﬂlerd.ptyd]spedt Bf thmanentloﬂr Ebmfeﬁﬁ( HMOyGraduétdsaal
gﬂgﬁﬁ er:?}%l P%d&%reil S eP ngléeaglat%g %m ‘r%b fé%%r%%u%d wh?ch ' inhibits
Ereabiowansfirenatibs of hmhrosxreﬁrthyighml_eeaenmne Agamavia 1cf aid as
0B 284 b} R SOPROENES-MER rdRLALIIBY "HMG-CoA reductase inhibitors"
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using vi brational circular dichroism(VCD). A
description on the use of VCD for the determnation

wW@Rooaksmshat e configurati on can be found i n DyaP&i/RPAVBI61286

et. al, Chirality, 14:215-21 (2002) 10 A. Synthesis
of the internedi ates Exan'ple3A lo / o Preparation
of HO11 GOH internediate (1) O
2- Hydr oxy- 2- phenyl - propi oni ¢ acid nethyl ester (0.1
raed, Yorvexamattg edvattetig sfovastatianflofastagin pravdasatiactichs(adiDand
q%&rvésyalxﬁater (250 M) and the reaction m xture was
|rre<§ at 100C 15 for 20 hours. The precipitate was
filtered off and dissolved in DCM (600 nm) and washed
wintytHMg1-€0 Aanydthiasd inbibitdhmayp bg asddcasl thy mcomﬂsompcpmlda'n da,

Sohhuth AR A8 nRQLNEP B ARSI £ oiior
anuscddierain, unjgss PicHRis9 stgtedf refatt & eampaied (Mlylch ipbibits the

%&% h?mﬁolﬁh réxyn(léttl?}lgﬁlf@ﬂl-&kﬁz A 8 Q@étﬂtdd%ﬁzﬁlfle A and
~—— r
aﬁ?t@%%félca?@yelf) G %ﬁd ﬂ?eﬂﬂ)le Wya&eﬁl\élﬁq‘é%wytﬂé@@o m)
was stirred and concentrated sulfuric acid (4 m) was
M@U@Aﬁ@@@d‘[dts@ ehid SipdESionashibrdd e 26 ad Tt

nder njtr nd.th the reactjon m xtur
DB R S OB by Eopetr ol e tipi heiC Saepts may be
Hd G-CoAgeducest patatptiomaishibitdrs draeblook the tvamsdrgdioniof DNA or

qga%{slgttl&afﬁﬁ bltogs%gtr}ﬁie\ﬂer hg%lsi%{? mn*ﬁ\éji gggﬁo{) MG CoA

viedustaso frisd nesdeian au@i\ﬂabtbﬂtatSerday Gth@r pffect rtr@Qantmg)r twanslation
rdﬁ%btﬁ“@r WaPbe BiofaNrStd iRoEMpbdAROn M ide th\é’aa%B%jm\%ﬁ(lihed

dgueous NaHCO3 sol ution (twice with 500 m), dried
Hg’tltﬁ% %BP%@HPOWZEV%&%? ghplestarel trl%%YnH{?é‘C fiassade or may lead

$ds héduathldtion Bf REmdt@saditdvhavidd tha abevee@eaidhee abfivib&s 55C
and the residual DCM was distill ed off and the 30

conc ate was | (3) and f nor e hag 2 hours a
jfqs ,n@y &% tSF“r?é‘ WQ@ 1493 epgnbination therapy
Bﬁﬁ'chEQt@&ﬁﬁ%ﬂlaﬁﬁT hetBﬁn 8COETH thABﬂtc&" fb ldedrhectimfuiness otherwise

\é\%?egdg geaf%:’\lljs Eo?le)%n%}%?lgeq]déw?lhlch int 3? ﬂs tillwe gsg o faegfer ‘?ransfter proteln
i(OEEPhediliated t(a@ypofrngl vatigus ql&ﬂ@)erylle:ster@ami trigtysemdadifene HDL to
(PL akdPvrplr eparation of (cis) \ / C

Any ACAT inhibitor may be used as the second compound in the combination therapy
aspect of this invention. The term "ACAT inhibitor" as used herein, unless otherwise
stated, refers to a compound which inhibits the intracellular esterification of dictary

cholesterol by the enzyme acyl CoA:cholesterol acyltransferase.

Any squalene synthetase inhibitor may be used as the second compound in the
combination therapy aspect of this invention. The term "squalene synthetase inhibitor”
as used herein, unless otherwise stated, refers to a compound which inhibits the
condensation of two molecules of farnesylpyrophosphate to form squalene, catalyzed
by the enzyme squalene synthetase.

Those of skill in the treatment of hyperlipidemia will easily determine the
therapeutically effective amount of a compound of formula (I) from the test results

presented hereinafter. In general it is contemplated that a therapeutically effective dose
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The previous Dl PE/ pentane | ayers were evaporated and
the residue was dissolved in 5 dry acetonitrile (200

workgog/o448ed t he sol vent was evaporated agai n, yPEI/EPI9g7/061286

166.3 g of internediate (3) &gp 75C). Exanple A3 0
O Preparation of ~0-Cc ~~~~~~ c=off internediate (4)
Internmediate (2) (0.03 nol) was stirred in chloroform
(50 mM). Thionyl chloride (0.06 10 nol) was added and
twhiH bedaot hlﬁmt 01001 uiggk gvasabetii 50 mg/karod bod§ eiphd rhat pdeferably

v ' eased. The reaction m
r%roolllﬁ gbol'{l(‘_c: 2 Otl f%?%% ?%%og%g %{(}gr/lg% ?%%o%gfwe{?%g ogg?e \ﬁeaﬁter.ltmo BhWefted. 1t
@hﬁydmcﬂp@ranl(dmc aginynisterstha debsepcanchlyredfesoye/dose imehs form of two

%Y ﬂﬂ)% ﬁlbe&jos@QQt' d%grdgn%{eqhﬁgva"l’s) thfcﬁl%hg&{Eihé BAL SWRISuB |d‘3¥‘és\%nay be

a ed dry which was cool ed an

ifergau %ﬁ@ ay u%@%aa? for@@ forrpeample carRgenizeing Erﬁw&euta% mg to

MBA@LIS0 M dlindrt E@m\é@ﬁrl? Iftoavetsbut © td BboMAPOD i@, bP@Bactive ingredient
e reaction m xture was stirred for 4

ture
ﬁﬁﬂ&@{gfmg%gﬁvltenperature The sol vent was
evaporated, yielding internediate (4) (np. 78-80 O).

][Imlh ekie doaige a_ﬁ&}‘req@&cp b€ p@hm@hnanaﬂl dgndl yn bmtpaﬁtoallatricaglpound
.om | nt neqgl alra

B LR, &5 Folplias Ry BRI Blos il pondiion
dvbinlghtda,tﬂicﬂle]algd: meghtedd gererdlhysival/copdition blithe pefticular patient as

aCI l(ejff qﬁgb?&emé(ﬁzat{o% (g‘%ﬁl?dl{g)ﬂhk ?ﬁ?\% ﬁgﬁt%nléﬁ ﬁ&dlﬁHha{lQ{%ﬁ(ﬁlowering

was stirr m xture

faéerﬁf)e th@dﬁiaaelttm ba tpkiggcpsdpieb knpwn éeithasy gkibbed inthe ary
%ﬁ&%r@”sﬁ&%@fe@gé ERROI A6 MG Be 10\2&6@ ohﬁ@feﬁsed_rdé@endlng on

reacti on %7 gas conc ntra e eva atlonagg

fhfercsRAnye At t ¢ figated PRLSTHARY GRTgnd: % oY &e Vﬁ fobygsician

pirdshriBing alqammn@ume ﬁmtalnt inoentéomd Te E#fektive Thly amount ranges
ISt NESSNRRLAER GRS N dFRkgIe vas Pur i ed by

urm ¢ uent : ethyl
acetate/hexane 1/9) yleldlng intermedi ate (6) (np.

Ekberihedfdl3@yt | nternediate (7) (np. 133 - 135C) was
?fé %ﬂer@ed?fb@ &:‘Pﬁ%@h }{ertéﬂltaftglt @E tf&l[b‘lwig;lgﬂ%re%%&{ %E a % "DCM"
it v diblosomeBate.) DML EcatS B -Gmatksicgipide. OMEmeans
'N"NQﬁﬁ‘i@ﬂil ﬂf&m@tﬁﬁde aTkAb @iaﬁﬂsﬂ@ﬂlu@%&céti‘e) ac((p “FHIO s fan WP r
%t?a ?Ildlyo ran; I’I‘Et(t)PIa’ r;‘?alndé ?or ethanol “Mzeggf} stands drdnelgthanol an& "DIPE"
stands for diisopropylether.
N-cyclohexylcarbodiimide N-methyl polystyrene HL resin (1.90 mmol/g) is a
Novabiochem 01-64-021 resin; polymer-supported carbonate base [polystyrylmethyl]-
trimethyl ammonium bicarbonate resin (5.8 mmol/g) is a Novabiochem 01-64-041
resin; polystyrene-carbodiimide resin (1.90 mmol/g) is a Novabiochem 01-64-024
resin; polystyrene-N-methyl morpholine HL (3.80 mmol/g) resin is a Novabiochem 01-
64-0211 resin; polystyrene-bicarbonate (5.8 mmol/g) resin is a Novabiochem-01-064-
0419 resin. The Novabiochem resins can be obtained from Calbiochem-Novabiochem
AG, Weidenmattweg 4, CH-4448 Liufelfingen, Switzerland.
PS-carbodiimide resin (polystyrene resin-bound N-cyclohexylcarbodiimide) and PS-
isocyanate resin (1% crosslinked polystyrene-co-divinylbenzene resin with
benzylisocyanate functionality) were obtained from Argonaut (Biotage), New Road,
Hengoed, Mid Glamorgan, UK.
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and the reaction m xture was stirred and refl uxed
overni ght, then cooled and the ethanol was

werapossvted. The residue was di ssol ved i n DCM PGEEBP2M7/061286

with water (2 x 200 m) and ine (100 m ). The

organi c |layer was dried, the solvent was concentrated

15 and the residue was triturated with DIPE, filtered
and dried, yielding 18 g of internediate (8). H b)
Bxephut Atis aprafuctldf Merck Kgare Duedstadte GeBhanhamhigla short column

PN AR I O s v
(calyonvinyterigis gurahrsedrfeonpdaiost Cheraigalindustedd, Lxdednfepang
@wlﬁom@mn%gnégleé? @Bm#?ecssﬁﬂ RPRRAL £ avaﬂ&ﬁlerf?(ﬁh %@aé’é@% AS.,

di ssol ved DCM under nitrogen
%Wﬁ@@ﬁé%‘%ﬁ@ll%@ Pool }10@34@1)@8}1’@% Bgangss benzenam ne

(I@ig %nglﬂf? |sﬁeréd¢heIﬁBM c{oﬁﬁg{ﬁiailoﬂ\/ﬁﬁr sopded thBt’ @ﬂ\lpogﬁds?‘klas dQ&mined
under ..ni trogen ure was .stirred a
LRSSl oSS O b i SRSt I sf by KB or the
afferminas ie df atisd lutclcdwifigi@atiomcad bpfdusd n Dyetkhned. Baiet. bl, Chirality,
vaiA z(lgr&dd pH:7) washed with a saturated Nad 25

sol u ion filtered and the sol vent was
evapor at ed. The obt ai ned residue was purified by

mlﬂymesihbﬁﬂnm;nnm_ﬁg@ver silica gel (eluent :
(EI} thyl acetate WO 2008/ 049806 PCT/ EP2007/ 061286

1)/ CH2Cl1 2). The pure
and the sol vent was evapor at

teragfg zte(Q) 0 c¢) g(g_.

fractions were coll ected
@ yielding 10.244 g of
3 iop,of Nn cH2 of.f

te (10) A solut of intermediate (9dyermediate (1)

(o 01985 mol) in dry THE QD m) was cool ed to OC 5

under nitrogen flow LiBH4 (2Min THF) (0.1 nol) was

leq?dirt eﬁﬁ Iﬁrb Bﬁclh@ﬁﬁrheth I és[e@g@m nfldl})Was ddRdmd X sslhBon of
stir .
St aﬂ@ﬁ*@ﬁlﬁ%%%ﬂﬁ?@ IR RAcr 5 o Bl S pred at 100°C

(fmeﬁt(hh(gjns Tlife i€tipitdek (20 Giltetcd ofDAndt dissolvedas D&M €600 mbend
%a)ﬁléjc{ \%tmte? )é}l& %ﬁﬁee dTl% &Jgau? E %r ﬁ?ﬁf § %‘Eut%hédS 886 @d?ﬁerei-ﬁ]ha%d the

was Sep
pialﬂt)t wm'hwammhtlha s@ltlmﬁ@tf 80 NA.CIThe pragipiitets, wasdftltered off and

Qih'e@%nelﬁin' tef 6finaRfhedilR ( ??l vent was evaporated. The
obt ai'ned reS|due was puritied by colum

chromat ogr aphy over silica gel (eluent : hexane/ethyl
M@%Z). The pure fractions were collected and

the sol vent was evapor at ed. @ residual fraction
(6.62g, 90% was dried i ogat 60C over the i med iate (2)
\Pegleenidn ofi el di ng i nter e "C"i‘@)—\ d) Preparation of

cH2 o-s oc/~ internmedi at e/ (trans)

4- Met hyl benzenesul f onyl ckHOri de (O 024 nol ) was added

t t i d 1 :
OO S o tB i ge PSR CHhaR S PO e shirggand
'Ebﬁcdi’(trxtted rselfuﬁmléﬁm hi)echsaidded Onhd leamfnahptme fag ré'fﬁlxed for
2 g | vent S, §vapor.at ed, - res ht t

Jiokis S Htpk RN HEiRHOWIL &f Vi O\Wa%i ogf|gvemight to
vedm eemﬁ'duau@r dhoioultagerccipise waphitatéd(t, washiee avithi drin ethanol

g]inm | 1 g9y Washed th

@Q%gﬁe&%elgmggbgg&% :’iagén(z()ghl:p ¢ andat e :ol ve\rllmt
thaaplolay @réoverwl?la @rateeh alghg egulting reidusivas

Hlis@olsz@& HEDE MBS B Yl %@h&ﬂwttmﬁ Qq@dddls NaH t@m@ﬂ (twice with

PPt e e MionbemrRtnaneriy: THE G 89‘@? ediiBipe

(680 ml) at a temperature of 50-55°C and the residual DCM was dlstllled off and the

concentrate was left to stand for more than 2 hours at room temperature. The resulting
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The pure fractions were collected and the sol vent was
evaporated, yielding 3.57g of internediate (11). 25

WEXRRPISIA. 6 0 0 a) Preparati on of N ~~~0~ i nt RCTrER10aT1/@651286

(12) WO 2008/ 049806 PCT/ EP2007/ 061286 -29 Thi onyl

chloride (0.01551 nol) was added to a solution of
internmediate (8) (0.0031 nol) in trichloronethane (20

m). The mixture was stirred at 80C for 4 hours. The
solidsentre idisreeve ) ovaah@dwitl DEPE € E100iub) and svithi mmlrw anld then dried at

A aMglang HOE 108 X4 4f Gy fABa R 0CH Belo! R B 20 11

was added 5 dropw se at -10C under nltrogen flow. The

m xture was stirred at roomgeyperature for 15 hours.

The precipitate was filtergd The filtrate -
ediohlyree ti nes w t h HOwm Eﬂl ), washed wmt%ﬁneéilate(3)

saturated NaCl solution, AT\ed, filtered and thdcis)

sol vent was evapor at ed. resi due was dissolved in

IMHC (100 m). The m xture was extracted wt

VIS tRERY s\ RIPEY Pantane daXrit Wergay g0 dRd a@@a%lﬁé%ﬁl%@twadlssolved in

Sle we@dxﬁ@ﬂelézoblaﬂb th&H Wk sORent WA Qb ERNICE abay eyleMﬂfg 166 3gof
dri ed I{T})gr ed the sol vent was evapor at ed.

615[?]5?%% s treated with DI PE. The

preci pitate was flltered off and dried, vyielding
Ex@phgadf internediate (12). o o b) Preparation of
O--OH internmediate (13) A =ture of internediate
(12) (0.00439 nmol) in a 3694) MY sol ution (50 m) was

#Tp%}dtfo eg¢ and refl uxed W—q The preci pi ?ﬁ’t%ﬁné’éﬁaﬁe (4)

tered of f. The resi due/ v} tirr in DCM
m) for 1 hour. Hexane wal_Added and the m xture was
stirred. The precipitate was filtered off and dri ed,
yirtefraédige (2)20§3 afol) wae stireadi iatcblofdfRym (6ap[TeioAy7ctipride (0.06
?ﬁcﬁ?@ﬁ?&d&a 2Rl ﬁle%éctlon%xﬁﬁé %g@cﬂ’r&lt ﬁld(rﬁ'?ﬂxed%gr lf‘hour Hdml gas
ure of internediate
suPlytipnAcasad Thereagten §t1¥ﬁufee\aas %ﬁlﬁerrt@ﬁthbye%vamr@mm gfﬂhe solvent,
ﬂlﬁorﬁﬂi 0o M}Swgélz&ﬁi@ﬂ ah@the sbRRnf & @l&kﬁor\é@‘a A@hinC ficRIMh a
rre

ﬁi%épw% S st BT e o1 3000 ) SR wEE ot ryem ice-
IWﬂT@ baﬂﬁatliaif’ﬂ Fhe Theebastgueottsndvay end wasti@cinditiiieadhs\wlbived to

%va'ﬁ%' to ?(941}{ LBk A0S Tﬁ%%eé@t%} %IMHIEIQY %N{’rea— P%été?dﬁg%ﬁ?gom

ani c er was was a sa
§@111Qﬂfﬂt©h3 Te seldentiwastceapadatadhdyie Himgducvegtiatadd (mp. 78-80 °C).
evaporated. The residue was dried in vacuo, vyielding

S L R i

Preparation of intermediate (5)

Example A 4

Preparation of 1CE=OH intermediate (6)

A mixture of intermediate (4) (0.0567 mol) and p-toluene sulfonic acid (1 g) was stirred

and refluxed in a mixture of formic acid (500 ml) and concentrated HCI (125 ml) for
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a) Preparation of 11 G-\ internediate (15) \ /
Thi onyl chloride (0.0426 nol) was added to a sol ution

w@Roosissocredi ate (8) (0.00852 nol) in trichl opCIEPIvATIEn1286

(50 mM). The m xture was stlrg__{ed at 80C for 4 hours.
The sol vent was evaporat ed e residue was dissol ved
in dry DCM (60 m ). The m xture 5 was cooled to -10C.

A m xture of 1-propanam ne (0.1338 nol) in dry DCM (50
13l BoursnekEhcadateidn diiepiné s@s edncedttdfediby evappration @€ thefsbbant, the

-Jr_ps?durg V%J(e% ucﬁ?soy{%a %bldl\/rl e\xd/asggc? nt'h%gtagugmls ll\faﬁ&s soéut%q%l and dried.

\Wéns lsehremq w¢$ ﬁwap@ated aod g¥1 re@dlqezwamqufmddawt@dmn chlfhmatography
e

B e B b S e e SR 395
é\}gr@rat ed. This obtained fraction 10 was purified by
col um chr omat ogr aphy over silica gel (eluent: DCM
IQtepﬁedléEB €7)RHpE 135 L ag5d(ONPasWRERr &PAdaRizb By B0CstiiRg from
SO vent \N? evapor ated. "The ‘resi due was suspended in

Bt digie Sgs)rem pitate was filtered off and dri ed,
yi el ding 2.694 g of interrredi (15). 0 0 11 b)
Preparation of 11 CGOH intgrnedage (16) \ / A
Progtagatonef i nt er nedi at e_(A ?TS)HS mol ) i n antek@hediate (7)
solution (36% 50 m) was stirred and refluxed for
3 hours. More HO solution=36% 20 m) was added. The
m xture was stirred and refluxed overnight. The

ecipitate was filtered off and dried, vyielding
%@%@%@lntern\edlate(w) anple A9 0 a)
Preparation of CH2 off |nte |ate (17) 20 Reaction
under nitrogen atnDsphereu Nerinedi ate (15) (Q.00478
Sep\%”é%lo’dpgsol ved in dry, Cng ) W) and cooll&armpgsiiate (8)
oc LiBH4 (2Min THF) (04028 nol) was added at OC,
The m xture was stirred for 15 m nutes. Ethanol (20

%r)enﬂ@cﬁat@%&(d 13R81) A8 dist8&d in%%r%b%lﬁ S WELflided (5 ml)

rni ght at roomtenper ature
5 ree“ttmmléeé% Wep striesoangd rytlipged Odd’a’é%htafg ?Pévgia%fgﬂethe
\&ﬂfaﬁolsx%badfvap@dted-rme BEsGaRIveas2fssbB e lin IMZM Wasshedwith twater (2 x

?@b \%@?1? O@E&G"Q@gﬁi aﬂé Oorgé}lpg aa'eﬂ\léfla%_ ée ﬂ}sffsolverm.3 was concentrated
iand érerresidad waq thif)ratcd@® 1200 B 49806 RCTHER2A0dINGEBA8G

_%%Sn%dgatpzlg)m eparation of \-4-C CH2 o-s internediate
6 “Met hyl benzenesul fonyl chloride (0.0418 nol)

was added portionwi se to a solution of internmediate

(17) (0.00836 nol) in 'din75 m). The m xture
was stirred at room te %"?t ¢
$0 Pvepatationsr evapor at ed €

¢ foor 20 hours. The
@- eowas di ssol vedrmatidic (9)
DCM (250 m). The organic er was separated, washed
with HJ (0.1M, washed

Thionyl chloride (0.255 mol) was added to a solution of intermediate (8) (0.03409 mol)

in trichloromethane (200 ml). The mixture was stirred and refluxed for 4 hours. The

)/

Y,

solvent was evaporated. The residue was dissolved in DCM (125 ml) under nitrogen
flow. The mixture was cooled to -10°C. A solution of benzenamine (0.230 mol) in
DCM (75 ml) was added dropwise at -10°C under nitrogen flow. The mixture was
stirred at room temperature overnight. The precipitate was filtered off, washed with

1 M HCI (until pH <7), washed with water (until pH=7), washed with a saturated NaCl
solution, dried, filtered and the solvent was evaporated. The obtained residue was

purified by column chromatography over silica gel (eluent : (hexane/ethyl acetate
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with water (till pH=7), washed with a saturated NaC
solution, dried and the solvent was evaporated. The

W0 e@sdusomas di ssol ved in toluene (2 x 20 nl) . PAHEP2007/061286

sol vent was evaporated and t&}g residual fraction was
purified by colum chromatography over silica gel

(eluent: hexane/ethyl acetate 2:1). The pure fractions
were collected and the 10 sol vent was evaporated. The
abt)aigd,)f Thepuro Iﬁramsswp eolteetdi andBhPkolvehinevas evaporated,

Feel i off and dried, yielding
%?egﬁlggglb%%‘ggr?t\@@ﬁe (18) Exanple A 10 0 \H A/
Uinternediate (19) a) Preparation of NC 1111110 O\

{20) and cis \ / CO
gl s/trans m xture \ /

trans \ / \ _NOi int di at
\ H1 co internedi ate ) i N
( (Potdomol ) i n DEMeARQEate (10)

nf?f&puﬁah@ﬂoﬁf i nt er medi ateN{8
) and chl or of orm (600 rr1) was stirred at 20C

under mtrogen then t hi on chloride (79 m) vvas

added over es and the reaction m xture

4 pqlptinp %fﬁaterl@ﬂlﬁfe é%D OS85 moh), nre THEXHR @ﬂl/oa%s Sooled to 0°C

Qlﬁ@ét&ﬂtrégbnm dnBHt, Iomsm‘mq) (0. Wasol pwapeddrtl @%pvﬁb@at 0°C under
resid

o Gl CRSI b et Py BUaRo! Ry was addea

Sthke unbik tune whs stetdulza amim enjperdurealvernight YA dtleldd $200 ml) solution

%&Qa!s léhh&f‘ )THE ﬂ}lIMFee\%%s{)&tfyc%d%ﬁl %@q%%{%tg{e&&% ﬁl% He Y}@tahgnlayer

Keeping 't ure bel ow , ure ,
wegs rerirated, 2prshethwith seaitqr (8l pHot ), 2vasbed with Esplairat¢diyeOl solution,

'Hlﬁ):d VRiger@fgRha BelvE gy R regéﬁdr&tedi a]%lge{)ob%cﬁt%ﬂaﬁ@'ﬁvﬁg urified by

t&gen vﬁ}toma}-tﬁgraﬁﬁ&%\%%rg{lm§e{/|@h@%b81}%&@@%§Pacetatet F/2) Tlhg %ure

Mﬁ&%&ﬁk@ﬂﬁ&?ﬁand tB2salvdng @b;@ Bdaﬁoﬁ&edi Cﬂvlaf eﬁf'l]duwﬁractlon (6.62g,
orate 1 el dl Jdnter 1 a C

SIRANR R BRI b nd S iS00

intermediate (19) and the cis-isoner internediate
rred'e (22) Db) Preparation of

(20). ~N A/ _OH i@
- cis \/ 0 0
' ¥ %—< >— intermediate (11)

d) Preparation of

4-Methylbenzenesulfonyl chloride (0.024 mol) was added portionwise to a solution of
intermediate (10) (0.00782 mol) in pyridine (75 ml) under nitrogen flow. The mixture
was stirred at room temperature for 16 hours. The solvent was evaporated. The residue
was dissolved in DCM (300 ml) and washed with water and brine. The organic layer
was separated, washed with HCI (0.1M), washed with water (till pH=7), washed with a
saturated NaCl solution, dried and the solvent was evaporated. The residue was
dissolved in toluene. The solvent was evaporated twice and the obtained residue was
purified by column chromatography over silica gel (cluent: hexane/ethyl acetate 2/1).
The pure fractions were collected and the solvent was evaporated, yielding 3.57g of
intermediate (11).

Example A.6

a) Preparation of intermediate (12)
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\' H A/ internediate (23) and 1-C """"""c-0H trans
\ / 5 A suspension of internediate (21) (0.043 nol) in

w@a2@3%soncentrated HC solution (200 m) wasPGI/EP208T061286

and refl uxed overnight, then e HO solution ( 100

m) was distilled off and the’ residue was diluted

wth water (400 m ). The resulting m xture was

extracted with DCM (2 times 200 m) and the conbi ned
hiiorat tislowiee €@.QlIr5i5¢ dnol Twes adkiet veakolwdsn eViapomadiewd (8n.0031

E: oﬁ%ﬁﬁ' Icglo{o%liétﬁia( ﬁ}lf %I frﬂlgt%re%)ﬁag %t e)t(} gggbﬁrﬁﬂ}%ﬁs, The
eohvent/ Wwencyaporaied) Thc’meldm vdsdissolyqdaptDOMs( 20!y The mixture was
CbLE8E a@e @%%Nﬁoﬁ‘ oFbéﬂzHﬁeﬁmﬁE (6’0§48t7rrﬁ6‘1§ il 9@@? 25() rY‘Q'v&J% added

was purifi by tlash col unm chr omat ogr aphy
flropsyipedt;- %‘i%@ﬁer QItrO@fﬂh JrwadBe awm?ewwﬂér@ﬁwaémm temperature

8@1/ Ehowes. deBthrezipititdwhs flt@tabE) TheThl@radaexSit§ wehhpd edectimes with

|| ect ed
S PR i i F BB R IR R et resplyem
emlpqratbdl WiewesiddsSwandibwlvedsn dWEHCI {108ndl). The mixture was

%&H&{t ﬁﬂ ﬁ}f]\gllr %Lshe&%é*eqeﬂ%n?és Wi Igwgte? %ind’\@éshe w1th a saturated

| se
cNa)Csl selugomelhs orgai¢ l@mre\ﬁas drtsdgﬁlt@re@e@ql th@éol(vpat) W@Meveporated
a'hERHMed f?&ﬂ@ﬁ walBeated §2h IHPE) Thd Bﬁtcﬁﬁtgﬁrwé@qﬁ{é?&l ((ff hﬂd dried,
@@b& ﬁ 3fled 151%/ fl%’sah 8' umm chr omat ogr aphy (el uent

iag ﬁ Sagef uramedingd) Zhnd then further purified by
flash col um chronmat ography 20 (eluent: DCM et hyl
acetate 80/20). Two product fri ons were collected

and t he sol vent was evapor at(ge ot,h resi dual
f e cryst alg! }e@—
bgﬁﬁ'fépg e obt ai ne 3 , 4.9 g of Resi

thyl acetat € iffBfinediate (13)
(rra), vvas conbi ned wth Resifdlue (la), yielding 9.5g
of internmediate (23) (np.: 182-187 C). The ot her
dhmaitmecbffintagddoate (122:(0.004p%ohoRes i d6% HC dpjutwmy50 ml) was
?ﬁk%gﬁ ﬂu¥ c?é)\ggrr‘i'%hﬂ @hg?@é t@fe%vefszfﬁ?er%"&f "The 4 8sid@Pwas stirred

ation o
it DEAVE f eaﬁ@ Xfon) hoyy. @mm@sa@é o prostrroeagared. The

m%&g iR @bffiant arie® 1élﬂi%g (18 g 6Pint@mdBlale (118).

15Min water (20 m) vvas stirred and
tricaprylyl met hyl ammoni um chl ori de (Aliquat 336(r))
@%M_ng and 3-brono-1-propene (0.75 nol) in DCM
(200 M) was added, thgn)the rgagtion mxture was
stirred for 4 days at angd pHe @rganic | ayer was
Pegraratoaddf The aqueous | ayert Q “EXt ract ed wiinthroiXdiate (14)

(300 M) and the conbi ned ani c | ayers were dried.
The sol vent was evaporat ed hd the residue vvas

LTSy P 040 0w P FE ieluily g/ wes sred

he& afrfhlxadl dvdm@d Theaohviegthwas atp@oEd. ?h@ﬂedldﬂ@wéﬁ digeddnd was

E{F%npar i | h o?—?@ﬂ Hc—,; mHthe vgaﬁ éx%&%ﬁ'ﬁ%’c@(}ﬁth(ﬁéﬂ/l (2@9 20 ml) and

separated into its layers. The aqueous layer was a01d1ﬁed with a HCI solution and

extracted with DCM. The combined organic layer was washed with a saturated NaCl
solution, dried, filtered and the solvent was evaporated. The residue was dried in vacuo,
yielding 1.07g of intermediate (14).
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\' / oOinternediate (26) n n and ~0- COH cis/trans
m xture (25:75) 10 A 28% concentrated HCO solution

W@ 2@8/0#4896 and 4- net hyl benzenesul foni c aci d (0. FCEP2408T/¢61286

added to a sol ution of internﬁgl ate (24) (0.13 mol) in
formc acid (400 m), then 1 reaction m xture was
stirred and refluxed for 6 hours. The sol vent was
evaporated and the residue was partitioned between
PenpB0Q.8M ) and a saturated aqueous NaHCO3 sol ution
(200 mM). The DCM | ayer was separated, dried and the

sol vent was 15 evapor d. e5| due was triturated
léE‘f*FébaI%EBﬁBfto gi ve Sol NenddX ahect ot her 1§t¥§ﬁe°dlate(15)
wer e concentrat ed, then cr i sed from et hyl
acet at e/ hexane to give SolZYd&/ (I11). Solids (1) and
(I'l) were conbined and purified by flash col um

dinianyhclgridp0426ehelenas aBCHItCRBAMIOB pSintermigdiatey (G ({0852
frﬁ(ﬁ?ﬁﬂ BRRloWRAEh R (5@ Rl B The hﬂ%u%é(@ﬁfrre\&%% 80RY ﬁa'%qflﬁ)h%d The

he residue was triturated under hexane.

ﬁ@@é@@%&%@’ﬁ@deﬂe@re@ B9 wepdigsdvedyadiry PG r(éﬁ @él) U he|yixture
etRebola e floPCenesixafé of mmpa@émﬁhef(m agld ﬁlﬁg\llﬁ&ry DCM (50 ml)
®

Sraised toopte it 000 uhgdog M rie Bt Phs irgsg overnight

minleethe teayperasuramsvas bamghewtmametdrnp@ﬁamlr@jmr@hén gasifed with water,

e o T - R
é\I a@@d@ﬂ\m drdgfilorodas! tp@:ursollzﬂﬁm/e@@a@%d Tlamobntamed fraction
g)tuhﬁed 8{! cblﬂhﬁrdﬁﬁqhﬁbjraﬁ@ ol s@@g Lein@lukn® MWU@% The pure

in wate ure
WE%%\W? |calé?qtm hPURTTE maé FY%P@“F%{“ Téﬁé?m@@sf(%)syspended in
BIPBOBHe pretipitatd vichs Frtercaodf dndodrivaenieldifly 9684 ¢ b internitdiate (15).
DCM (10 m ) were stirred vigorously for 3 days. The
reaction m xture was extracted_w th DCM dri ed,
concentrated and purified 5 | ash col um
chr omat ogr aphy (el uent —CH3@H/ L% ,10/90). The pure
() BEperatiopphct i ons were col] d and the sol véﬁf?ﬁmaw(m)
evaporated, yielding inter yate (27). A/ U0 Q0
intermsdiate (28) -OH b) paration of cis CA

A J&gl%oogfmtbﬁa&&ﬁ [EE1 16 0020 mbf 04 601 WBhalioh RISV i) was

ncent
stirred and refluxed for 3 hours. More HCI solution (36%, 20 ml) was added. The

mixture was stirred and refluxed overnight. The precipitate was filtered off and dried,

yielding 0.516g of intermediate (16).

Example A9

a) Preparation of intermediate (17)

Reaction under nitrogen atmosphere. Intermediate (15) (0.00478 mol) was dissolved in
dry THF (150 ml) and cooled to 0°C. LiBH4 (2M in THF) (0.028 mol) was added at
0°C. The mixture was stirred for 15 minutes. Ethanol (20 ml) was added and the
reaction mixture was stirred overnight at room temperature. 1 M HCI (100 ml) was
added. Ethyl acetate (125 ml) was added and the layers were separated. The organic
layer was washed with water, once with brine, dried, filtered and the solvent was

evaporated, yielding 1.5 g of intermediate (17).
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15

20

HC solution (50 mM) w th nethanesul fonic acid
(catalytic quantity) was stirred and 10 refl uxed

wWor@sighe , then the reaction m xture was cool BCI/EP2H07/061286

the sol vent was evaporat ed. Tﬂe resi due was di ssol ved
in DCM washed with a sat urat & sol uti on,
dried and the sol vent was evapor at ed, yielding 1.81 ¢
of internmediate (28). Exanple A 13 \H A/
internediate (29) a) Preparation of ¢ 11111CH off -
trans \ / 15Aso|ut|ono ntermedi ate (19) (0.0568

mol) in THE (800 m ed to(l)O under nitrogen,
tbgﬂb#afaftllah y broni de MG mtgr-anbs opi-um bor ehydhddige (18)
nol) were added one porte omand the reaction

m xture was stirred for hour at O0C. Ethanol (300
m) was added and the m xture was stirred overni ght at

doigethpibicpaduesul fimyhthloride®.0dd 8 eabl hwds adted ppymmingsel tayeplution of
‘{‘@t%rrﬁ&f?ﬁ\%\gfﬁ ‘é@ OWQ%M faﬁrlcﬁﬁé B Ay i Bure TG sgged at room

sol vent s_evaporated and the resulting residu
AP HEcr A BT IeYOIV oAl Wat peAPoFaash AR rpitRic s dissolved in

fD¢Me(Q@@1nﬁ>)‘ frhaaﬁgaﬁfcmsyealv&as&ephritw rﬁ/&h&ﬁﬁwth)HCﬁ'(dll!w) washed

@p‘g%g{ {Uélrpq%, ){T‘% %Iihga%ﬁ} rgtnB Nﬁ% Oluﬁ?lé rdﬁlﬁg and the solvent

(W38 )evamritedrikhe résidal wibd dlslsod)sfedllm tcéuemec(B at2® iR 9Vhd @I GdBwas

§@H n‘%?&l%ld {h%§¥§1d1i:dil h%ﬁo%ewés u%ﬁ%d lcélrdé‘jﬂl( %gngqu&pﬁg over

woisegel Gehent: thh?eanp@ﬁml ua@ﬁtathXIt)uTl@ pmﬁaptm edroeelldctedgnd the
Egﬁsﬂ\a&rﬁsgevﬁ egisj‘lbe‘?lé}gag%&gfr%/tfgs%%w ngéd fnﬁ?ﬁ’Ef Fhe recipitate
éi%ﬁﬁé%‘i%e {reoatiening 7 400 &fW?IFP@é@M’%%)tl mes 50

t hen the organi c Iayers were conbi ned, washed
Xtaﬁll RraAng, dried and the sol vent was evapor at ed,
WI‘BWO 9 g of |nterrred| ¢ (30) (np. 130- 132C). 5
Exanple A.14 0\ / mterng ' O(31) 11 a)
prf%?ﬁ%hoxﬁ of H2N-C | N_ELY, .f....c_o rans \ / THegpsdiate (19)
chl ot de E m) was adde O0—a suspensi on of trans
internediate (2) (0.05 no in DCM The reaction
m xture was stirred and refl yxed for one hour. The
sol vent was evaporated. X £0Q@ nl) was added. The
vent was evapor at ed.\_T}h lue was  di ssollVggngdiate (20)

Concent rat ed NHAOH H28 00 m)*was addedcand the
reaction 10 m xture was sred overni ght. The organic
tered and the solvent
evapor at ed, yieldi ng |nter(5ns atg (31). \ /
i ' ®h H2N-C 111 fatepRssipte (21)

cis/trans mixture

A solution of intermediate (8) (0.14 mol) in DCM (600 ml) and chloroform (600 ml)
was stirred at 20°C under nitrogen, then thionyl chloride (79 ml) was added over 5
minutes and the reaction mixture was stirred and refluxed for 4 min. The mixture was
cooled to 20°C and the solvent was evaporated. The residue was dissolved in THF
(1000 ml) and the solution was cooled to -5°C under nitrogen, then a solution of
ethanamine (1.4 mol, 70 % aqueous solution) in THF (100 ml) was added dropwise
while keeping the temperature below 0°C. The mixture was then warmed to 20°C and
stirred for 2 hours. Ether (1000 ml) was added and the organic layer was separated,
then washed with water (3 times 400 ml) and with brine (400 ml). The mixture was
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trans \ / A mxture of internediate (31) (0.05 nol)
in HJ concentrated (60 nm) and di oxane (60 m) was

waiosHedoand refl uxed for 2 hours. The m Xt ur ePGEEBP2007/061286

cooled to room 15 tenperature,, Water (200 m) was

added and stirring was contin%%d for one hour. The
precipitate was filtered off, washed with water and
2-propanol, then dried, yielding 13.1 g of

idrit-e e theabbe(3@)s evpararideyidldity ﬂlﬂermbdl‘atel-(IZI) which can be
sgﬁa?étng gg %@r%n&?o%%phg)m Iﬁ{ pa%r % r% élgtﬁm? (ﬁ:atg Q’?g an& NK%I.Q -isomer
mitriggdeato2W- (tert - butyloxycarbonylan1no) plperldlne
(0.0345 nol), internediate (25) (0.0345 nol),

1- hydroxy- 1H benzotri azole ( T) (0.0517 nol) and

N- (et hyl car boni m doyl ) - NN-dj yl -1, 3- propanedi ani ne
% p05817 nol ). in DCM (10R0Y Istirred for 4ntageddiate (22)
FE8H PR per at ure. The t was evapor at gg and

ethyl acetate (400 m) wa ded to the residue. The
25 organic solution was washeg=with water, IN HCO (300
rr1) an aqueous NaHCO3 sol ut (300 m), brine )

%, then dried, filteradugy alsgl vent was intermediate (23)
&V porated. WO 2008/ 049806 P2007/ 061286 +3@s The
residue was purified by c chr omat ogr aphy over
silica gel (eluent: hexane/ethyl acetate 2/1). The
Py adpeisidn @dhicansdiye (21)0J04 & edottinaray ot bencsnirated HOlVaslutlon

d,. viel ding 5,16 g
TYEPROR R ik S kP S eutfiel R PR st Bt £ gq g bes
d‘iStllled GffNnd the ©sidu¢ wamdiluted vith waterdH0@ imdh ThE resulting mixture was
SRR 20k STyt Ry e
6 yens Waswé@p@flﬁefi :a@@ thetsohig sepidusriprsr @ by flael colpmpogen

eﬁ@ I dichRr/0Oxah® 1!"1i thedgher/hexane 1/0). The roduct
tetrakls tr| hen | phosphi nw) ? diu
XWCRL €18

Wectony e caliestida g Fagsy u\%@iﬂﬁ‘g% Wﬂwélwaur%lsd by
Hiasli solainnrchtomatd@aper @uenel : didnydluacn et ahel {c8fdtafpcrrotasn cther

i,/ 10
?g&ﬁ’?a % 3t gﬁlgm@gta'\ér_%aes%)éa p%cdtugf?iz%)‘?toﬁ%%eﬁ (‘)o.llecliﬁcé and the
colvbitriedh etyag@a@dt Tlactesidwewes weshgidfwitdethgrt(B tineN 19@Im1), to give
tsBl%‘re%?&hE@gtaﬁ&’ et Qza@%%" (13 X 150 m). The conbi ned

or gani c filtered and the sol vent

Weesidag 4 63- §tgéwas Wé‘lakl}sﬁ% frompeshyf agetate; and dhqrisa g crysiajs were
\col'lectéd' Yo éiV@Reblﬁh@(IB’}?@H G TRASY'-idmeén), ndp: el@@tlEgUP@)’l of

t ure
e st Chagrbhs tighad SpirRdiihfedabntient:
CMO3hytakgta@ry@/30) and then further purified by flash column chromatography
(eluent: DCM/ethyl acetate 80/20). Two product fractions were collected and the

solvent was evaporated. Both residual fractions were crystallised from ethyl acetate and
collected. One obtained fraction, 4.9 g of Residue (Ila), was combined with Residue
(Ia), yielding 9.5¢g of intermediate (23) (mp.: 182-187 °C). The other obtained fraction,
2: 7 g of Residue (IIb) was collected, yielding intermediate (22) (mp.: 179-182 °C).

Example A.11

a) Preparation of intermediate (24)
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i odonet hane (0.065 m) in DM (6 m) was stirred for
92 hours at roomtenperature. Then the reaction

WOrR0081049806vas poured out into water (15 m ) andP@TiEP2007/061286

resulting solids were filter of f, which were

purified by Biotage flash chronatography (el uent 1:

DCM el uent 2: hexane/ethyl acetate 4/1 -> 3/1 -> 2/1
->1/1 ->1/2). The pure fractions 20 were coll ected
ansblutien @fdhwamdimas{z%)e(@alﬁanab atNaH0'O ;10esiM e was (200 ml) was

SHELA £ PUGRI I P ARG oK1 A1 B3] AP 0 ana
(Selﬁpmoﬁl -progee (}(-]ZN.rnola)n P é%(&rggnvqsfaddq:(g the@ the reactlon mixture
lv&?h;s%ﬁff@&j fcﬁ't4eda§r§)1t A C%dqpé ér§m\§ 1%’6% 22k ¥ egp‘ardt&i %Maé&&)gs layer

. Thron q nD mas dded and
r‘ﬂ%teﬁ%ct%h@ltgﬂ?wéaoo ml¥asd the epyab 18? PIRNIRAHE TN ef flrigAdThe

s ent vRRCdviapotatdt ahd KR raEi8usShd §tRebdan @ef@%l(mﬂl)f ien @B6led to

B8 Eists0) Db 3B gy TR L b “L RGR- B ABnAdrd g ermieh

aga0It, yikihding d6igddentemsediits &l)ved in DCM stirred and
concentrated NHMOH/ water 1/1 (50 m; 1/1) was added.

The reaction mxture was stirred for 2 hours. The

| ayers were separated. The or| c | ayer dri ed,

filtered and the sol vent Oe@ g,-,],pcle yi el di ng 1ﬂ16rrgedd>¢te (25)
PAPESPHEIPBOE (36). 5 in /e (37)" HEN Ayl O

-OH b) Preparation of \ / A mxture of
internmediate (36) (O. 05 rml HCl concentrated (60

m ) and di oxane (60 nl) vas § rred and ref | uigdrh&fiate (26)

2 hours. Water (200 nm) vv%s" d"_ e m xture
/er e%’hoff, shé\gﬁﬁnlsl’imxmre

@Bbl ed. The precipitate /-wa
wat er and 2- propanol, en , yielding 13.(25:@5of
e A 17 11 0 internedi ate

internmedi ate (37). 10 Exarrp
(A383% CBﬁ@d%aehlm $Bfutioh @160 thi) Jalaalt(}n&h WoehFaBsulfohic acid (0.7 g)

I nt er [ at e

Y SR e Sp st ég@}e%&gte) @Vﬁ@)ﬁ |Hb99é1an¢b§ﬁ1$ gy, then
clind ma&tﬂm 1(11’317urﬁ1w)as stlied #Adxicfliecdias 6$1bu1rsr ‘Bl subebnt ehk oxpdrated
fag{i the residue was partitioned between DCM (300 ml) and a saturated aqueous
NaHCOj5 solution (200 ml). The DCM-layer was separated, dried and the solvent was

evaporated. The residue was triturated under ether to give Solid (I) and the mother

layers were concentrated, then crystallised from ethyl acetate/hexane to give Solid (II).
Solids (I) and (IT) were combined and purified by flash column chromatography
(eluent: DCM/CH30H 95/5). The product fractions were collected, the solvent was
evaporated and the residue was triturated under hexane. The recovered residue (9.5 g)
was then triturated under ether and filtered off. One solid fraction was collected,
yielding 7 g of intermediate (25) ("TRANS'"-isomer, mp.: 138-139 °C) and the collected
mother layers were concentrated, yielding 2 g of intermediate (26) ('CIS/TRANS'-
mixture 25/75).

Example A.12

) intermediate (27)
a) Preparation of )
cis
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1 hour and then the solvent was evaporated. Fresh DCM
(100 m) was added and the 15 sol vent was evaporated

wWo asoigses, yielding internediate (38). ExanpP@I/AP287/061286

N a) Preparation of NI nterms@l ate (41) Q First

2- met hoxy- 3- pyri di necar boxylic'acid was turned into

its acid chloride by refluxing the carboxylic acid in

DCM (100 m, p.a.) and thionyl chloride (7 m). The
20sdatioresftinwwaacdva pdy (@t00d 1 niod) and N QOe (DO0X1hhesl) in water (10 ml)

57 0o DR Bt AR ASFRURI R AR 3088031 mo
2nd pHeambnieprepene-@-098 p eral bind2eMnE 0 nflp weesstimsd vigoousgnvfor
(3]({5495 ni*h)e WasioAddelire WhEARREH VAR ﬁtM lﬂi'ii%d V@)%c&{tfa'ferdediild CPurlﬁed

hours. The layers were separ The
&wé%?ﬁ eolpalyéhr%@%rﬁplé}d(e LIS E H/HH(élsée@OMaletmée product
FRIN G w8 S0 RUARIINABE s0 1 VM wal %v%ﬁgatwsﬂdmh fint@ehdayate (27).
col utm chr omat ogr aphy 25 (CH3OH Cci2 1/ 99? The
desired fractions were collected and the sol vent was
evaporated. The residue was tqifHurated from

dii sopropyl ether, yieldingi7/3% § of interneditdteediate (28)
(b4 Pyeparanon @68/ 049806 P PIPN7/061286 -38 Hif

HNN-O b) Preparation of/ ~~¢/ /| Nlnterrredl ate t42) A
m xture of internediate (4 (7 g, 0.021 nol) in

{'n%a qf(lrggﬁ(%aﬁtg\@l) U 6 i @9&5}32@ ‘florj‘xﬂé a&g ?i(;ﬁaO: rgpwﬁ{i gtcgﬁgentrated
Af(flesp jon 4&k@mlowith mt@géwlfpmw@qm @auab'ﬁp Yluantig) ‘(Y@ﬁ sirsedtand

\i\@ﬁuﬁeﬂlokf@ﬂh t Qflén @RGedch6n fﬂlithfea«}v@s d%i%d%‘fl@@l% HRGt was A
was  added resultl%03

.eﬁaraor@mﬁi tﬂ*esrsﬁlii%? wis %F%?f‘f?& ﬁﬁ\é yaoed Pt st &
(séRion ExRdRhE ti sbO et was QﬁpbkalN:dC} Uetdind’t 8paroftintorimaliaté(28).
internmediate (43) H 11 A m xture of

1-(et onygar bonyl ) - 4- am nopi peri di ne (0.065 nol),
t ne (0.09 10 nol) in toluene (160 m) was
stirred on an ice-bath. A so on of 2-methoxy-5

chl or obenzo¥ chl ori de (Q+ D72 Ié di ssol ved i Antermediate (29)
o Prepaetionol m ) was added“_r apvi§& " The reaction

m xture was stirred overn and water was add@d® The
organi c |l ayer was separ at -o washed twice with water,

% %/og?t (Igf Slgtgﬂ?&{lgt% %?%E(E%§6§ﬁlg!l)anﬁ—§i gﬁlé@ n){ﬁ%as cooled to 0°C under
infftegenettipatithiyma dyontidp (0. 1’1 g10pand smslum bdj))hWeipéG A ineh) were

Qi dddnNNLpbrt{oni aAl SR RInEnixffte was stirred for 1 hour at 0°C. Ethanol
(300 ml) was added and the mixture was stirred overnight at 20°C. HCI1 (IN, 100 ml)

was added and the organic layer was separated, washed with brine and dried. The

l

solvent was evaporated and the resulting residue was triturated under ether. A solid
residue was then filtered off and crystallized from ether, yielding 16.3 g of intermediate
(29) (mp. 122-129°C).

intermediate (30)

b) Preparation of
trans

A solution of intermediate (29) (0.0038 mol) and tosyl chloride (0.019 mol) in pyridine
(35 ml) was stirred at room temperature (16°C) for 20 hours, then the reaction mixture

was poured out into ice-water (100 ml) and the mixture was stirred for 1 hour. The
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HCl (1: 1) A mxture of internediate (43) (0.044 nvol),
pot assi um hydroxi de (12 g), isopropanol (150 m) and

WOR108/049806 mM ) was stirred and heat ed under refPCKEP2907/®1286

hours. The reaction mxture gs evaporated and the

resi due was dissolved in a nmnixture of water and

chl oroform The organic | ayer was separated, washed

twice with water, dried and 20 evaporated. The residue

\wgscodks Sslativie dras axtraetdaywith BODU{ Y timkef @ ne), drea thndrganic layers were
Leli fie i b SOpr I rat Lt h.

TrnBlcliiohte RS, GARERRC P FEMIL B Pl Vil g 0 e of

yitetnaidigge B0 (gpotf30-hi28Eedi ate (44). Internedi ate (45)

was prepared anal ogously but starting from

I.S= Ieaﬁﬁlﬂo' 3- met hoxy- 25 pi peridi ne-1-carboxylic acid
glérg'é—es‘t—er and 2-nmet hoxy-bepzoic acid. O HN
intermediate (45) ~/-N-C H{ 21:1 0 WO 2008/ 049806
PCI/ EP2007/ 061286 - 39-HNE_>g“"gg.020 0 Prepar anteoncdodte (31)

CoprapB of  HzSQO i nt ernedi\ate ( 46) trans
6- Am no- n- hexanoi ¢ acid D1 nol ) was dissol veg In
propanol (30 m) and sulfuric acid (1 m) was added
Aoy EhI6AACLIISAN]) W5 aHA&! t8RSsubRhkid% @€ ift@imAftd@Y($05 mol) in
Bﬁ@gs%vent .5 was evapor.atid, %I el dA%% 2. ﬁ 19,_@ |
it ¥ hBeirearion mpyure v sHsre and fefluxed for gng hout vent was
qunﬁitad.iEXDMO(;l 00 nf{l BHvas added "EiH sl en( 449 (ejva))bfdltﬁi. TGe Aisidue was

L XLuUre. < 2- am. _nopent -0} 6 aC 0,0068 .
ORGSR T REESROARAS DM SabRaf i M feaction
was turevhsitetedf orermdghth bl ergaffindaysoivae sapavees], duepdilataihnd the

| : -' ielding intermedi ate
?ng)el.lt]e%i‘gﬁgﬁeg%\él Eh%olT ﬁn%[lfh—fz%g%)lq)yPr eparation of YO 7(s)
intermediate (48) )r NHz O ,Sulfuric acid (0.00816
nol ) was added to a soluti on
Q0136 1ol ) in intermediate (32)

%S%— 2- ani no?ent anedi oi c HaNgi?d
id SFPBAABI o hxéd for 48 hours. Th
{ yielding internediate %48).

(40 nml) and f
sol vent was 15 evapor at ed

A mixture of intermediate (31) (0.05 mol) in HCI concentrated (60 ml) and dioxane
(60 ml) was stirred and refluxed for 2 hours. The mixture was cooled to room

temperature. Water (200 ml) was added and stirring was continued for one hour. The
precipitate was filtered off, washed with water and 2-propanol, then dried, yielding
13.1 g of intermediate (32).

Example A.15

intermediate (33)

a) Preparation of
trans

Reaction under nitrogen atmosphere. A mixture of 4-(tert-butyloxycarbonylamino)-
piperidine (0.0345 mol), intermediate (25) (0.0345 mol), 1-hydroxy-1H-benzotriazole
(HOBT) (0.0517 mol) and N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine
(0.0517 mol) in DCM (1000 ml) was stirred for 4 hours at room temperature. The
solvent was evaporated and ethyl acetate (400 ml) was added to the residue. The
organic solution was washed with water, IN HCI (300 ml), an aqueous NaHCO3

solution (300 ml), brine (300 ml), then dried, filtered and the solvent was evaporated.
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Exanpl e A 23 Preparation of ~O .NH2 H2SCOg i nternedi ate
(49) Sulfuric acid (0.012 nol) was added to a

W@ 2008049806 of 4-am nobutanoic acid (0.01 nol) PEI/EP2007/061286

i sopropanol (30 m) and refl u? d for 48 hours. The
sol vent was evaporated, yieldir'ng 20 internedi ate
(49). Exanple A 24 a) Preparation of OYN ~O
intermediate (50) 0 HN /O \ WD 2008/ 049806
AGE/r&RAROV4sQatZid6 by-cdmn chromatography over silica gel (cluent:

Iﬂg)t(%] oxy@yl %C%Stte I&H ef%o r%li&ca% rfpag{%rlns] \3/&% cLﬁ%‘tdf a{nlld(%flee polgen\f was

e vartod, yiddmgri 16 g?lpﬁ/l}lt%mddlaﬁe(%)cem um car bonat e (17

g, 0.5 equival ent) was added. The sol ution was

stirred for 10 m nutes. e solvent was evaporated

and the residue was co-gvgporated with toluene. The

Egl due was .di ssol ved!, ....@Q ng_l (30 m intgyngdiate (34)
ALTPAEIBOf opane (18-4, al ents) was adggd
portionwi se. The reaftijon mxture was stlrred. The

sol vent was evaporated under reduced pressure keeping

tAhsltesisTialethedias (33D 3z, DABST laicﬁ) antihgl n@@n ﬁh&pﬂﬂl@ (2.28 g,

éﬁg)gﬁl up %‘é@%&é@t@g g%Cf rgi)ev&asasﬁl e\{i}nﬁtrogm ‘r\?gwgrat% émder nitrogen

ettacpnphatteeﬂyrrdltmner @s15dub and setplirsithipbehyliphosphingypalladium (0.5 g,
I : /
'CPh ool tv%}g 33@6 ag]? tﬁ'eef%tdctloneﬁl& t:lrls é&% ggﬁé(ﬁlgﬁ tlﬁ%ﬁ&%t }éoﬁ

sire I ons were CO ) e sol vent
vigrsperatyeg Sttt eertatT &0 mbsapueldogdhandsth mustyrg wanextected et a

fshitutRERLuebls Né’[‘l@bgacﬂgtl@n @ H100 Dt EhaBShERLEd Béssg)extrmls were

b). Preparation OOH er i ate
@s@}f[ 1qdnyvit hi) ?ﬁ?‘é‘r?f‘é@ﬁﬁfi&l@% @IS%mbo gE%mm%grgamc
dé}&:ﬁs)\lv@ftedirﬂeﬂ it d &Y thit yolaad ﬁ%&véﬁ&atﬁdi) yieldng@R82 g of
dd Tt'th)eactl on m xture was stirred at room
ﬁlﬁlé?’ A'tre’until TLC showed that the reaction was
finished. The sol vent was evaporated under reduced

pressure keeping the t rature as Iow as possi bl e,

y| eI di ng i nternedi at eo( . arati orluntgf iate (35)
hiatieh pedi at e (—52—)c "c—ﬁv c+ nedi ate

(O 0878 nol ) was d|s ved in (200 m). A trans

sat urat ed aqueous HCO3 solution (200 m) was

added and t he reactl on mxture was stirred for 20
f} Atess af iefermadiate 6118 0-06hmel), potassium carbonate (0.003 mol) and

lodmidiydnet( DYbh5 &y R@M‘FWT%ID dia§ st@gédor ©3 h6firs Gl oot féh)perature
Vﬁl@ dded por ti onw se

reactlon(:ﬁg ti red arlw
n Siwé ORPIE LR yAY a?lga oyato watph(l 3 deiapd fgdplting solids
vayrefiltvvad offasheth wért purifisdcby Bdmigecﬂaah] dhioheteehphgrtiueatsl :

&9[? El%%l%%: he;Ya{n%}e%ﬂyrl] gce?fatg 9 1i gy @9} 1aLe;, { 521/‘2).21%16' plu% fractions
were collected and the solvent was evaporated. The residue was stirred overnight in

hexane, yielding intermediate (35) (mp. 190-191°C; trans).

Example A.16

intermediate (36)

a) Preparation of )
cis

Intermediate (3) (0.05 mol) was dissolved in DCM (100 ml). Thionyl chloride (0.2
mol) was added and the mixture was stirred. A few drops of DMF were added and the

reaction mixture was stirred and refluxed for one hour. The solvent was evaporated.
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d) Preparation of OYH (s) internediate (53) Y o O NHz
WD 2008/ 049806 PCT/ EP2007/ 061286 -41 |nternediate

W@ 3p/04806 g, 0.007 nol) was dissol ved i n acetPCI/EP100B061286

(40 M) and then piperidine é%o m ) was added. The
reaction mxture was stirred for 10 m nutes. The

sol vent was evaporated to dryness. The crude residue

was used as such in the next reaction, yielding

D@ Mrwadiddt® thdm3vapdrated agpiheTihe 25iddc way dRs@Epat atDOMI, sfirred

\ i nt [ - Thi I ri -

bt bR RO NEL Or Ll VNS B M S By, PG RLERR mixture was
3tifrad fas2dtools. AYE Jayetsenarosepaaaied Tho co@iatelr dticdsblterediand the
501y BN ve gl ieldfRers of RRHESRE (96) DMF were added

and the reacti'on mxture was refluxed for 2 hours. The

sol vent was evaporated, 10 sone DCM was added and the

sol vent was evaporated again ain some DCM was

added. 1-(Phenyl nethyl)-4-pi i ¢i nam ne (0. 029,{aRhddiate (37)
waBrepedcheidnbd t he reacti dn™¢ g% Then a saturat ed
aqueous NaHCOB sol ution ( m) was added to tHK&

reaction mxture and sti d for 2 hours. The

SEPOUR LS00 LRI o3 POl e, o o
umigieras BDifREd antiveflpreedop? hats. Watr (D0 ml)tveseddaf. fThamdxture was

S548, L A S R e 2 e b ai
iotding d3 3rg ofnsrmedintat(d7) 54) (0.026 nol) in DCM (150

m) and THE (10 mM) was hydrogenated with
@thﬁﬂkgqﬁon-carbon 10% (2 g) as a catalyst. The

catatyst was filtered off. T sonme extra

pal | adi um on-carbon 10% (2 g) s added to the '
&jltrate. 20 This mxture f¥ogenat ed agaiimemngdiate (38)
VIR of 1 equi val ent fof onpl ete process)s The
catal yst was filtered off t he sol vent was

evaporated, yielding 5.3 g internediate (55). Exanple

Antfm&idte (6) (BIQ5E mol Pvaslstiraed if? mﬂ&%‘)o %@gfhgi)l\élg (5 dopb) were

é@%@%ﬂ@%&@ggf{l@j&%s ngl)5 6"}he mixture was stirred and refluxed for

1 hour and then the solvent was evaporated. Fresh DCM (100 ml) was added and the

solvent was evaporated two times, yielding intermediate (38).

Example A.18

u il /=~
N N— /
a) Preparation of d C>— &8 intermediate (41)

First 2-methoxy-3-pyridinecarboxylic acid was turned into its acid chloride by
refluxing the carboxylic acid in DCM (100 ml, p.a.) and thionyl chloride (7 ml). The
solvent was evaporated. To a mixture of this residue (0.024 mol) in an aqueous
saturated NaHCO; solution (75 ml), a mixture of 1-(phenylmethyl)-4-piperidinamine
(0.024 mol) in DCM (150 ml) was added. The reaction mixture was stirred for 2 hours.
The layers were separated. The separated organic layer was dried (MgSQO,), filtered
and the solvent was evaporated. The residue was purified by column chromatography
(CH50H/CH,Cl, 1/99). The desired fractions were collected and the solvent was
evaporated. The residue was triturated from diisopropyl ether, yielding 7.38 g of
intermediate (41).
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o1lll 0O and HO_R s c- internediate (57)
Intermediate (2) was purified by Supercritical Fluid

wa@kosssogr aphy over a AD-H colum (20 x 250 PEi/ERE0DTI061286

a flowrate of 50 n1/mn(e|u§§n1'n C02/ (et hanol with
0.1 % 2-propanol ) 85/15) oven was set at 40C
and nozzle pressure was 100 bar. Two different
product fractions were collected and the sol vent was
evaporated, 5 yielding internediate (56) and

internmediate (57) OR -7@1}(9 . 7502 wv % MeCOH,
C, 365 n o0 0 b) Pre n/ofRSCO
%’8?6@&@&%9?(5 11101 Internedi ate (57) (0. Goeapsiiate (42)
nol, 0.1 g) was dlssolved in DCM(3 m ). Thionyl

hl d 0. 045 ded
OSSR b 72 DGl S5 s 3 e
aoroentenpeedurandthaMadidmrdy-cavhsn adéled @gaiarcatalyse After uptake

%? hé@ﬂgen qli’a%g%rrfe?l%r ﬁltgeCQta?;gp%a% ﬁgérgh' Sff\(’%%a tﬁedgﬁﬁtesx!v%vg\%porated

b’asmall Fneuntoé Hedtim 2vpei@panehwwe@ridaﬁ desubimgrie ac’fhl‘@WOhd yielding
%‘Bﬁn‘{é@ﬁe@ihﬁec{w reach roomtenperature. The

reac lon mxture was stirred at roomtenperature for 4

hours. The sol vent was evaporated. The residue was

dixempla/Aad9i n DCM and washed 15 with a saturated

aqueous NaHCOB sol ution. Jt was then urified by

colum chr omat ogr aphy (f&qm g 2 till 2% Me

eHPepoptiongk product F+act i |l ect ed aﬁ%Felfnl*F‘éhate (43)

sol vent was evaporat ed, yielding |(hter nmedi ate (58). c)

PR e L BRI B0 P 8 o e 00
(nﬁﬂ) in(t0lu0 0284 0mul) wai sigredwarsamics dathv el solntion of 2-methoxy-5-

o ebiaass LR 5007 U)o LA gl G
rTéléé@f’rC&iﬁn AIXIUL was mdmﬁmﬂé énd viter g eddasn T}heﬁgﬂnec layer
SeMtwAh&HtviBe WRR Yuter, Med BRI e@uﬁorﬁ\{@& trh€Bolid residue was

K (S5 PR R Tt b ST Flad 179550

evaporated. The residue was purified by colum

chr omat ogr aphy (ethyl WO 2008/ 0498 PCT/ EP2007/ 061286

-43 acet ate/ hexane 1/9) @ic?o t fractions j\effediate (44)
&0 Prapatatidn afid t he sol ven s e orated, vyieldi

0.74 g internediate (59) and O. g inter msdl at-IéIC{g]O}
Exanple A .27 ON a) Preparation of o internedi ate (61)
P-miguz-qfntpepgdjate (43 |(§Q%mollbyp9tem hypdragidg ({5gBBsogropanol
3151)21% dﬁg|v0até&ﬁ$ n‘ﬁﬁrﬁfﬁﬁ) bty drd HoGWH uﬁ&éQeﬂﬂD) foRRthotN- Tht reaction

@li%%&aﬁgp%pgsa?ed and the }:'er;{d?lg L ghlor

chloroform. The organic layer was separated, washed twice with water, dried and

(9 3
as dissolved in a rmxture of water and

evaporated. The residue was dissolved in methyl isobutyl ketone and and acidified by
adding isopropanol saturated with HCl. The resulting precipitate was filtered off and
dried, yielding 9.1 g of intermediate (44).

Intermediate (45) was prepared analogously but starting from cis-4-amino-3-methoxy-
piperidine-1-carboxylic acid ethyl ester and 2-methoxy-benzoic acid.

@ intermediate (45)
g HCI(1:1)

\

O

H

=0

@
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4 equival ents) was added and the m xture was refl uxed
for 2 hours and 30 mnutes. The sol vent was

wermposmoed and DCM (150 ml) was added agai n. AGEEP2007/061286

sol vent was evaporated and (150 M) was added a
third tinme. Then 1-(phenyl nethyT)-4 10 pi peri di nam ne
(5.46 g, 0.0287 nol) and a saturated agqueous NaHCO3
solution (75 mM) were added and the two | ayer system
was stirred at roomtenperature. The |ayers were

par tg% The separated organic | ayer was dried
%%ﬁg&),—‘pi I'tered and the,solvent was evaporated. The
(nfgja%%n\ms purified by chl ChOMatQ9r aphy (gksgntiate (46)
OH CH2C12 1/9). The desired fractions were

0 : \V/ . .
T e T
)?F]@] (d mp{@ wag pdgsd a@d &l1e TeAstIMFRIEE aap Be_@u_xeqlﬁ)r 8 hours. The solvent

iwis @K amFhad, 8/id18id) 2. by oPiedakalatqacpf 0 / HO NH A
m xt ufﬂ;ﬁlof i%,nt g%rkrediéate (61) (760(3, po. 017 nol) in

nmet hanol (100 m) was hydrogenated with

Eé&@@lﬁ_@&ion-car bon 10% (2 g) as a catal yst. After

upt ake of 20 hydrogen ¢IT>eguival ent), the catal yst was

filtered off and the filtrate was .evaporated, . )

yranamtiog of nt er nedi ate (62)o ERanpl e A 28 0 \ / igermmediate (47)

Preparation of ~ -cu~1-- R§ c-©H intermediate (63) \

/ | WD 2008/ 049806 PCT/ EP2007/061286 -44 o o 11 11

aﬁgﬂlixtﬁresoflfS)LQJaﬁﬁﬁﬂﬂghﬁh@diﬂﬁdﬂcﬁit @.O(ifa%)Fmoly gﬁd hnfieicnedl @109816
. Was _pu i e ercritjca uj

et bindtopabldp B0 o AR Gk, (545 Solvsatangvaperated and

ahd tesidue ate doéd, yieldhg mtern(ediaie@7).: CO02/ CH3OH with 0. 1%

2-propanol) 85/15). Columm oven was set at 40C and

Egzzlf srﬁssure was 100 bar. Two different product
§ were col | ected and the solvent was
evaporated, yielding 5 23 g of internediate (63)

R 4S) and 7.55 g of intexnedi atigo,(64) (IS, 4R . ..
%i%ﬁ*?ﬁaﬁlé’)”/??zg a) Prepar at\bga/éﬁtm i nt er nedi at e (651}%)6W1€idlate (48)
2- Met hoxybenzoi ¢ acid (10. €55 g, 0.0699 nol) was
di ssolved in DCM (100 m ). Thionyl chloride (10.09
t¥ulfufic 28080.69% 16 1Bolp qusis vdd ezintb st) soburtidn DVES ) 2-axhimmpentasedioic acid

Y i |
$ﬁg ?3;60 é@ r%ﬁ lik%g}s‘oliggu\}%p &g@ g{lg%‘@%gﬁ%ﬁ%@@ hb@S. FhlOUSnt was
evaporated, yielding intermediate (48).

Example A.23
@]
Preparation of )\O)I\/\/NHZ -H,80, intermediate (49)

Sulfuric acid (0.012 mol) was added to a solution of 4-aminobutanoic acid (0.01 mol)
in isopropanol (30 ml) and refluxed for 48 hours. The solvent was evaporated, yielding
intermediate (49).

Example A.24

. L0y
a) Preparation of XOTN\A/%O intermediate (50)
O
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(100 mM) was added again. The sol vent was evapor at ed
and again DCM (100 m) was added. Then

wa2me0p8h6 4- (et hyl am no) pi peridine (14.2 g, OPOBBP2007/061286

nol) and a saturated aqueous HCO3 solution (50 m)
wer e added. The two | ayer sysftl mwas stirred and the

| ayers were separated. The separated organic | ayer was
dried (MgS™4), filtered and 15 the sol vent was

expajob i ahlﬁdﬂlybﬁtlﬁixgi)dag)oﬂ?].]é%@ [g9Hfﬂu0FdIE9-lyhﬂ¢thdb@)¢aﬁ&)nyl]a]) lysine

(D RE bR el OBER B 30 ko dehes R Sligiefi 7 g0
Iy divelgei atae ddéad ‘BeGoitioh waalstiaed mﬂlﬁnnmawboiﬁhq wl’w{nz was
Q:lfalﬁﬁ‘at@d Qﬁ’({ ﬁ‘lle¥§§1due%§secro éb@fé&lﬁ%d%ltﬂ%ﬁfeﬁg efhe £LRRE Wik Missolved

t he cat al St was filtered [trate was

é%%?ra&r% 30mbdgy)egd 1godonsepans 1§ gt K} sawiiadangs) peepdded

%ﬂmkx&seﬁ\ 45, r&idtlbn miRfurFweparraddi %GQBIVEHU@!S eﬁfh!porated under
4 di ate Tri mst | sil ani ,[6
@s%r% t&g te(n@)eﬁ_ regas l%w aéé T hwﬁlghe Was aken up
addettr tind &etmcea:dy\mh ethé dflehegmeniay ¢ 4vab snpa,ratSd 3d tholsplvent

SR FLBBEHL P OB T B yBR Rt R O iR rgperaphy cluenc: byt

@ceptedeaangr léd walherdgbisesiiragtions VoG C@Méetyd am thicyolkvent)was
Eb@porﬂbéft PhSrodRiBe Mak 56BEH QT atd aﬁl@lﬂlérélf ofP quéljdﬁi@@ 4 ben
or 20 rs at roomtenperature. sol'vent “was
t%gsojnd co-evaporated with toI uene, vyielding
|nterrred| ate (67). OH b) Preparation of internediate
(68) 0-1 5 Methanol (400 ) was cooled to OC and the
sol vent was saturated vvlth . Cool ed
i i (67) ( )| ) crwas: added -
bgb?{p?%gloﬁn%gture was stir ed atmtenper at ﬁl?tg'q?%fr;ﬁe D
30 mnutes. Then the mxturq/ : 3t ed overni ght at
60C. A NaHCOB sol ution was anded until pH 7 and the

DhSLHE RS0 7 ol 364 POl R By RPICMES RERAH 38010 m)
SeAsadeied. 1Thevva@,ct@uaamm¢ @/@s s 4t seord tempeaatugsunit {T&E shpwed

Gl %e&&foﬁ%sqgﬁﬂﬁay ThERG B was TR8porteg LARY rdiR6d hRBSure
wer e c&@l ect ed and t he sol vent \éﬁs evap or

yFENBE H teBPgayross lopmisapidbicar! (%8)1?6“8‘} wim ation
of CHinternediate (69) O Internediate (68) (5.8 g,
0.02 g) was dissolved in netha esulfoni c acid (36 m)
and the 15 sol ution was heat ed and stirred

[ hen th u ed with

S Erhlbn oferat o w@we Nt ed or gApardate (52
| ayer was dried (MJSH4), filtened anhe sol vent was
evaporat ed. The residue was purified by’ col um

9‘?@(% e 'Z%@ Rg Oé%gc)%}/ag dTygglvgg fn{ Bﬁ? g20%r Iﬁﬁa% saturated aqueous
Wm@@rwtﬂﬂ%o fl} wes 4ddgd whdthosgaction epixiur¢ was sgred for

3ofhiHef? uﬁd&%ﬁt%@eﬁn?hg@ IMKﬁQﬁ?P@er&m@Hl'oﬁd{E%W bster (11.4 ml)
ester. The second fraction was, diss ed in ethyl

aeedied poHonyre SbY (PR Wassstied iB ﬂw lpyery vigscparated. The
SopdditedOreanid 1hyee ivawiviabhaal with fvdfer,cdrizdiadld the solvent was evaporated,

yielding 3.5¢g intermediate (52).

d) Preparation of YOTE \/\/% intermediate (53)
6]
(6]



solution. The organic |layer was dried (MJSO4),

filtered and the solvent was evaporated, yielding 1.2
W@2@B/04980€@r nedi ate (69). F O d) Preparation oPCFHBP2007/061286

intermediate (70) OH F F O and Ho Ointernedi ate

(71) O F\ / WD 2008/ 0498006 /| EP2007/ 061286 - 46

Internmediate (69) (10 g, 0.06 nol) was dissolved in B

(80 mM) and the solution was heated overnight to

10e€nedidte (§) €85, 0D0E nvapwhs diswiled iohtctamdilegshat) andtthen

gg\élrldlr{%ﬁlo %rﬁe(\?:v#%) | ZT\ERgg a%ﬁ?r% 121?)?%1% v? sﬁﬁ%g E& dl%)nrglntuhes The
Boiveatrgaspyrpdrated t@#wmesse e drysieasudin whs lpsed e puphiris ¢he next

5y(Shandon Hyperprep(r) C18 BDS
r%%ggﬁéggﬁgsg@g%&%ﬁ( N8 m 250g 1.D 5 cm. A

radient with a buffer solution and organic solvents
&h@ﬂmﬁbﬁLéd Two different product fractions were
coll ected and the sol vent was e(ﬁgyrated. Each resi due

was dissolved in a s amounth—gf net hanol. Then DCM
Propadednand the solu was Q d wi th HCliftdrohdiate (54)

The sol vent of both fraci\_gns por at ed, yielding

1.8 g of 10 internediate ($€;>5nd 2.67 ¢ of

internedi ate ( % Preparation of
i ayhel Pra%(o(ﬁf)ﬁﬁ qu) Pids & %idiir%avgsi ;) 80(1@1021 Qf 2-(4-morpholinyl)-
DeRRASLAI (12029 WD di’ds&ﬁr@di UEDCIM §BGM110 6 THED a 8 dEdpS Bf DMF were

ST PoRROT DR o P QA dotaours o SR o 3o dporated.

tsome @CMh;easmddedJarei thasoleadived cvaparatodmganp AgamnusomeddM was

éfede t lh yl%%ﬁlgﬁ)-mplpleﬁ@ﬁlaﬁi%e 021)_%012W§§ H&(?ed%ﬁle n’i:%ctlon

|rred

rnelgtuam eTh@lsa piurated egudoys deHGity sohitiomd?d gﬂ)mrhyaddqfdéo the reaction

eI eshd §tf’i‘f‘e"d'f8f‘§ h¥&§ EThE %ﬂaﬁa@é@&g%ﬂg léyglewﬁ%ﬂ’&f‘ i1t8R3 and the
evaporat ed, yielding intermnediate Of

PPRYBRIrKS YAPFRLCH N T 8F Festflugrens @#@lyatép Jﬁr PAPEs EFB@ pl)é?@@ltate was

(ATRycdveEB art &scl, yRtlind 1 @0 titbingededte fNM ¢ acid (2 m)
and concentrated
o,

N

b) Preparation of 0»_@ intermediate (55)
O

A mixture of intermediate (54) (0.026 mol) in DCM (150 ml) and THF (10 ml) was
hydrogenated with palladium-on-carbon 10% (2 g) as a catalyst. The catalyst was

filtered off. Then some extra palladium-on-carbon 10% (2 g) was added to the filtrate.
This mixture was hydrogenated again with hydrogen (1 equivalent for the complete
process). The catalyst was filtered off and the solvent was evaporated, yielding 5.3 g
intermediate (55).

Example A.26

% O
. HO—C, i X X
a) Preparation of ©\\\«-"IIC—O\_ intermediate (56)
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20 HA (2 mM). The m xture was heated for 3 hours. The
m xture was purified by colum chronmat ography

WO SHBOMBEBH2CL2 1/9). The desired fracti ons werBCT/EP2007/061286

coll ected and the solvent [i?ievapor ated, vyielding
internediate (73). Exanple A a) Preparation of
internedi ate (74) WO 2008/ 049806 PCT/ EP2007/ 061286
-47 A mxture of 1-(phenyl methyl)-4-piperidinamnmne (7
g, 0.037 nol) in DCM (100g @ was added to a mixture
2- met hoxybenzoyl chl mf-lcgi 6.94 g, 0.037 nol). DCM
(anl)O m ). Then a sol uti S6dAum hydr ogen ntermedlate(57)
carbonate (100 m) was &dd d and the m xture was
stirred for 2 hours at roomtenperature. The |ayers
wetcenskpal Dtveas. pufiied by Sepencetied Farnd &éhranitagrephyasr a AD-H

t .
St Smap g oy eyeap e fen e tesio
Pol% 2g>r@panpﬁt8ér‘ edCal vém( qYRp, W@)semtél&aﬁE and spzze pragiure was 100
ibat. eTWE @ifﬂ%&lt f&duct ﬁ’%tlo'hWe& &9l Bnd@thel BIVhIREN Blaforated,

LR R R YD

ME@Hy °C Aberm)upt ake of 10 hydrogen (1 equival ent),

the catalyst was filtered off and the filtrate was
evaporated. The residue wasye ssol ved in 2-propanol

and the solution was aC__t!)I@I vvbth a solution of

vy gr@anitiehio€ acid in 2-props {he product wagtermediate (58)
crystallized fromthis st precipitate was
flltered of f and dried, y¥eldi ng 8.3g internediate

Bhpsddle B ATE ef b5 D FRRRLOR DDA e i
(061011dg (0.04D00436@ dIF)(omadrog) wsisl adgded amd dhe ynix @BMvpsirefiuxed.
g’aﬁ:(l?ﬂ ﬁﬁ%ﬂuf@&&@’é&n@ﬁl&&é&%ﬂa%éﬁ @71121% g\)as %H@ed again. dThg solvent
tri et

am ne . equl
Te emBar@r% %%r%tdiuﬁ g addsd spowdly e sthago r(éé%) and was cooled to

toeg’ﬂf Eﬁltdérbtath THaBe bAiB wik x%rhus@tdva?a tvagh@bnwhixhirv@tas tllowed to
an e wat er S extr.acted w

yEaeh dPTY t?fﬂlfeé?tﬁé% .eiheéeﬁle)l mlésufffaizv@w}rm%%%? ftaperature for 4
IthlBr Mihd isaltvent(wak)evapivadd ke vrseluofwasniissolved iralD€M ) washed

00 0

e S ol SRR ol ok HE7 oM ALPBPRTMER,
|Chr0méogi prtyehioen bi0%2 Cﬁi’z@ﬁzgtﬂb}?% Me®bf &tedlni ©he plOdpg fraction
ok -coMEd&T aldRBE §1908ht Wl v &Rk aky, S}Hel&iﬁ 11f1tbllrﬁé%ﬁe§9 (ﬂ%f).f and
the filtrate 25 was evaporated, “yieldin
internediate (77). WD 2008/ 042806 PCT/ EP2007/ 061286

_48- Exanple A.33 r \ N-a Plep

[ ' (84) ", "
fy%ﬁeﬁj@?h@FFI - pi per azi nyl ; 'di necar boxyl i cntermecjilate (59)
(11.9 g, 0.0538 nol) was e ssol ved in DCM (10 m ) and
thionyl chloride (12.7 g &dded and a drop of DWF.

y ( gj\oy&f ) p

and O\\\.--ung—m{ intermediate (60)

ratlon of N NH N

Intermediate (58) (0.00284 mol, 1 g) was dissolved in p-toluenesulfonic acid (0.050 g),
formic acid (25 ml) and concentrated hydrochloric acid (6 ml). The reaction mixture
was refluxed. The reaction mixture was concentrated in vacuo. The residue was then
dissolved in DCM, washed with a saturated aqueous NaHCOj5 solution, dried and the

solvent was evaporated. The residue was purified by column chromatography (ethyl
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The reaction m xture was stirred and refluxed for 90
m nutes. The solvent was 5 evaporated. Extra DCM (10

workgosmssoa@dded and evaporated. More DCM (10 m BCTEB2007/061286

added, then evapor at ed.

1- (Phenyl met hyl ) - 4- pi peri di nai he (10.20 g) and a
saturated aqueous NaHCO3 solution (5 nl) were added
and the reaction mxture was stirred at room
taesrpehakancel /ANThe prodact frawnonwas cewoitateandiht salvEXiMand

PP AL ARHED B PR R L bR I R S BRRG E Ty

(MS™), filtered and the sol vent was evapor at ed,

VHxetgidwy.24. 24 g of internediate (84). O HNQ\NH N b)

Preparation of internediate (85\ P A mxture of

|ntermsd| ate (84) (4.24 g, 0.01 _)ml) i n nmet hanol was
enat eg wi th pal ladi um on tivated carbon 1(m(§2 )
rszlglil? t. After u e of en (1 nte te (61)

eqw val ent), the catal yst {lﬂlt d off over Celite

andtheflltrate vvas evapor 15 yi el ding

AR R AR e am&A? 3% o h R EhaDRER T8 yPhom
01 BDH2ndBINF W drah) sss laddd. i Theettamgdlch{dbidel(§.34mnd, 0. 1148 mol,
%qutfufualeﬁv\gg\)ag ad&eQi a%drﬁle) %geg%gﬂux g%o{ fﬁ@.&rk ggcb% minutes.

e-sti rred Secon

rﬁh@ ﬁ@wgwwap@rgted lead D@ét(éﬁ) mbrwas ddded agaan. Tioowlemd was
£5brit0d arkd DO §1 Btmp %@ addeth@thﬁaltmtmm EYERARRIEH).-4-

yielding.in t WO 2008/ 049806
P@Ff‘g {%‘@5% SZgnqﬂ a@ HtPricH 9T NABICQs golghion (75 mi)
iwtre adaediaat ﬁle(t%)laﬂﬂ syﬁerhﬁi& rstiBdd at o énpédtdé 05ize layers were

TR T SRl s PO GRSl e A, R BT iTVent was
ceacadtyd.i Charesdne )Nawpmeﬁaﬂbjsecblumﬁ lebroswitegrapy (whsnt:
b I@E/GCH3 c191 c{b? UT e de-gﬂgcq' a@‘%ve\f@ Bl 110 (:?(EM "f’tféosro?\te?lgwas

reverse

sV rered.f Ehw@@e Miag erydtaélrﬂeé rﬁ@%@% Ayd {semﬁﬂl@ﬂles yielding

htﬂmgrgo(;fq%mle(gé@ (8DS (Base Deactivated Silica) 8 m
250 g, I.D. 5 cm. Agradient wth a buffer solution

and organlc sol vents was applled The desired
fractions were collected and Mcgked up, yielding
intermedi ate (88). Exanple A 1\5_N

b) Preparation of Q intermediate (62)
OO

A mixture of intermediate (61) (7 g, 0.017 mol) in methanol (100 ml) was
hydrogenated with palladium-on-carbon 10% (2 g) as a catalyst. After uptake of

hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was evaporated,
yielding intermediate (62).

Example A.28

Preparation of intermediate (63)
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a) Preparation of CN internediate (89) Br 10
Trinmethylsilyl cyanide (0.05 nol) and zinc iodide (50

WOorgosimeases added to 1-acetyl -4- bronobenzene (5PQI/ER2005061286

nmol). This mxture was stirred for 5.5 hours at 50C

and then for 12 hours at roomienperature. The
precipitate was filtered off, washed with toluene and

the filtrate was evaporated, yielding 15 g of
intermediate (89). H b) Prepafati on of internediate

(90) &'J].OlSIMeHmmaﬁa ~E 005nm)\ms

added to a cool ed sol uti of” gy\nEt' sat ur at eetexngdiate (64)
hydrochl oric acid (150 ) he n1xture was stirred

and refluxed for 20 hours, eutralized with a

%%ﬁeﬁé&{ieﬁ%éfﬁlv&g {p%ﬂg%ﬁ/{a%g%%n?§gﬁ ?H.lnéi bh%ggatcz%‘g@? chx%g a AD-H
Icayl@rn R8s 2fghed wishtanflew saie of 20 edfngoleluéndn CCQfCIrIaQH w1th 0.1%
S8 ParoMaE019), Cf)lhhﬁle(fv%g v@d@ gettaiﬂ QO@@EN(FIEEZZ tessyre was 100 bar.

evaporated yi el ding 15 i ntermedi ate (90).
w9 ffenb pradgt TS ‘M@e@ﬂl @%@%@W@é? sl ovey evg}orw yielding

20084 9806 BIE/(EPAQARTA96ABH55 g oPinteriebiiatd (@A) A, 4R
|nterned|atg (90)5%3 05 nol) |ngsu}fur|c aéﬁd)?Sowa)

300 M) was stirred at 100C for 20 hours. The
e was fi!tered of f and dissolyed in DCM and

2- propanone. The nlxtuagkwas separfated into its

| ayers. ,.The.aqueous | a was Xt ted with DQM 2
ﬁ?%“zﬁﬁ@’% ﬁblned organr o_lay r§ﬁ2€j§ried (NgSéﬁf?ﬁ%Qge«ﬁ)
filtered and the solvent ma aporated The resi due

di ssol v

Was %??@ﬁnéowwf(ﬂp £é? éoO 8@99 laﬁa W.d&dolqul é} lafi%(wognl)

qucﬁg@ bl«ﬁ@ﬁde (ﬁkbe()9 HEDI1GY. tnw?sz &qm&anérﬂ@)eﬂd\émMF f(1 drogl)) were added
at e ere 0 a

Gr0UERARARE v St S i TS sl P @bkl e

The) miecispidtied egaia T tkisbiventedasafvipametddnd egain DAMI(H0ML) was

A% bl SRt A flhinghilpfaine (1.2 0 Blob i gpd gaturated

eAvenURRIHKIQs fodution(60 miywew, aded T}mltwo\)@@r 8l séee Wpg gtitred and

Ql?@l%%&h tafeld &p (n%te@ Th@%ara'té’&it &‘rgﬂﬁ@' 1@%@%@&%&@@%69 filtered and

0002 nol ) an r
TlPFeSO YA g @V%magat%% ﬁl%ag %ﬁ 8 Oéé%rmeﬁf?ée (665 i due was
purified by reversed-phase hlgh-/

b) Preparation of %_b intermediate (66)
-

\

A mixture of intermediate (65) (0.067 mol) in methanol (250 ml) was hydrogenated at

50°C with palladium-on-carbon 10% (2 g) as a catalyst. After uptake of hydrogen
(1686 ml), the catalyst was filtered off and the filtrate was evaporated, yielding 16 g of
intermediate (66).

Example A.30

a) Preparation of f\@/‘\CN intermediate (67)

Trimethylsilyl cyanide (48 ml, 0.36 mol) and zinc iodide (0.114 g, 0.00036 mol) were

added to 3-acetyl-1-fluorobenzene (44.6 ml, 0.36 mol). The reaction mixture was
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performance |iquid chromatography (Shandon
Hyperprep(r) C 18 BDS (Base 15 Deactivated Silica) 8

worgoogd®sege |.D. 5 cm. A gradient with two or PCF/ER2007/061286

nobi | e phases was applied (d_ése A: a 0.25 % NH4HCO3
solution in water; phase B: OH (optional); phase

C. CH3CN). The desi red fractions were coll ected and
the sol vent was evaporated, yielding 0.031 g of

ihndted sedil@toe50° @) emprtatiwcansireiséd dGh O0°Edlvddy 4Bl minutes). The

f t [ t '

SRR B o8 s ok UEpEECHB frehioR2g h A EhTBS 3 fporsture. The
Bokvastsvaﬁmvap@rdwdﬂndl QO(ezaI%atgc} with dolaeithe plickhag fitermediate (67).
reaction m xture was refluxed for 24 hours. Reaction
m Xxture was cooled to roomte rature. The excess of
\s;\gby%g;anm%fr enoved under \The reaction u%?ﬂié&ﬁeﬁe (68)

S tracted with water a et hyl acetate. The
organi c |l ayer was dried and the sol vent was
eetparoh (400, myyivelds dbolgd it 0 & aetlihatel vE®3yas satoxaapiveh AQ7gas.

S R L0 B gt PG TROMR Budbhr v

atived horgmNempgrives fadi3Aynibetes-aticd éhavdirdrpdrasdiskiod odemight at
%@ & AN a@iCQ@ Od2&idMlas) adies untﬂ dﬁf’@ laH@Fhe'rHlX%/'waE bit?a{cted twice

é‘ carb bi si m dazol e %gt
avith PHdh rSPI&rWi qFEpe wrm dﬁ‘F‘? (Mg§94)a é‘ﬁé ﬂtonS@lVent
WeR Gl hRatod XIHerresida@sw s plfrff&d t@v@mmgbﬁromawgmphp meH2c12) The

Tt By WRR Rllecttd B Sy el W Srou i A R 553 e of

ditssddiaed (6&). acetonitril e. | odonet hane was added and

the mxture was shaken. Then the solvent and the

excess of iodonethane was evapprated in vacuo,

h plAbRGQot27 g of |nterﬁmﬁyoﬁ94). Qher iat

?é?ﬂ eer% g?ate compounds t ha re used in the intermediate (69)
preparation of the final 10 conpounds are art known
dmn*pmdms (&Y ch8as 0.02-o) phasdybalaecdoxaatheimspif@ec helid 18 ml) and the
%01(11%{)1}] Egﬁ&?%%)a@ (fgﬁ) Frlrgc? B%e%@gt Thin the. rnlxtuge was quenched with

enzam
oty @ildzethneltaﬁ@tﬁv W‘@S&—déﬁi(b dihic depryatederganigileeer was dried (MgSOy),

ﬁl@@d%d@h&@l%n@ w%s @@ef Pa?f%dz ';I*h@ $esidue was purified by column

t oxy- 4- pi r n
@n&t‘?ﬁ??}m}’ &ﬁz@z) %}VP,dﬁﬁ ?Iﬁ?td}%‘s’rﬁ% ftjacttops yverebp(ﬁlected and the
ReRyhiwd- @apcb@oea mTde firs3 faydsowys Reniidiox )30 e-ndiytne-

ﬂ?g?z%gé%b% 5%15 |n}e Il%gtlﬁlé ]Tl%eése%osnd fraction was dissolved in ethyl acetate
ping @reawiution-wds-Washed with laMﬂrmlh‘ydm mdpthemydith2-splfyric acid
%@pgfg (I:]rh%r gﬁﬁp }ﬁg %scdlﬁli?it %15%4:2 yijilte%cy SldRE Solvent was

mam@?@lmﬂdmgsh%gomWed@éet(éP) N6 acetyl - L-1ysine
ethyl ester, ethyl glycinate, ethyl (R)-alaninate
hydr ochl ori de, et hyl (S)-al ani ndte hydrochl ori de,

et hyl N-nethyl gl ycinate hydr | oride, (3-alanine

gishv%ara%%t er. hydrochl ori de, -v%al ine ethyl ester

i mntermediate (70)

OH

and HO intermediate (71)
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20 D-valinate hydrochl oride, ethyl L-valinate
hydr ochl ori de, ethyl L-leucinate hydrochloride,

wQ2@®810498e6 et hyl ester hydrochl oride, (S)-asparPCTERITU061286

di ethyl ester hydrochloride,
2- et hoxycar bonyl - pi peri di ne, - 46 -

3- et hoxycar bonyl - pi peri di ne, L-glutam ne nethyl ester
hydrochl ori de, diethyl L-glutamate hydrochl oride,
(Rprredidte (60)€1 My ) 0.6 tret) wirydssoblet o BA8) n{lRndothokélogon was

(&) I .
%%gél &? rh_egﬁt i&y fg{(()y@g’%} lsrPer ‘rrg,lglglltaﬁcg _w S e{:egr T andI washed W dth DCM. The
mmltcmydc westeeﬁteth yeripokitrorghtiend {Rjn i@h@mrgtayecwmﬁléetrh@ pff, washed

I I
él;j j ogﬁ){/%?(?%ué‘ﬁ{yd? rggerse{d%hag’@ﬁl%léi Ig%fﬁﬁhéﬁﬁe %qmﬁ chfsth&bgraphy

al ani
angpe AlyPaIP& " n@ %g )éégft Q?aCtlfV?/tF6§i11}?é) %HH‘}IIZSQQt]eP 5cm). A
@/ﬁﬁ@ﬁ R ierd shffdr @Mml@@ b]lﬂﬂo@taﬂiw lsol@&iite fvas BylTcdc Mivay diéRrent

it efiondtRd Bt el BPa BidoRmbaeridue was

Nasmltvhdl ingd yroalhemberttof imethanok stlen YMrwatddded ded the solution was

;
i er@ cﬁ&{tﬂ :HCQIg f\a 'ﬁltxea%tl%%{ ?f l%Bfﬁrfr%gt{ichn% r}%ﬁ@%&lﬁé}g%@h }nadlng 1.8 gof
elftﬂequdéée (0 and @bﬁl&qﬂmﬂ@ﬂg@hmﬁéﬂoert butyl ester

hydrochl oride, L-aspartic acid di-tert- butyl ester

hydrochl ori de, L-glutanm ne tert®butyl ester

hydrochl ori de, L-glutamc a& di-tert-butyl ester
hydrochl.ori de, |ysine, QXYye, di-tert-but

@i?’éeparaff%f) - chloride; uﬁ\ ol i tert-butyl %/tglfmedlate(n)
D-proline tert- butyl est. (4R)-9:Y\I,I-di rrethyl 35
ethoxy)-L-proline 1, 1 -disethylethyl ester,

iy rechiBr o & Babfialnen) it atDER] @ worgag ghen tionyi

ehloeude g, dctd Iormade?.Slegpiveleyts) wak addedeTherchetmnt iylxture was

Ausaicr Bl b 550k BISHUCHET B, byt Mo 835Gl

I£ )} was ssled eFhe ity veststrred fortrhayro Fhasolverttwasgygporated.
9%k %md&e v@a?s%ﬁﬁ% B cbRintr S#bihto8RHRY The%e@%d‘f?ac%hy ek

acj d propyl ‘ester, "4-am nob tyrl c acid isopropyl
&ellgqted and the soluentpvas sveporated Yigdiag intermskiaiel s’ Zp

Exanple B.1 A m xture of internediate (30) (O. 0017
mol ), 4-(phenyl carboxani do) pi pefii di ne (0.0034 nol)
and dii sopropyl et hyl ani ne (Q. @

1 nol) in acetonitrile
stlrred and _xe ed 4 or 8 days an e
ﬁpreg%%agéé}? was evapor ated. i ﬂeﬁﬁecﬁate (73)

i due was takKen
in DCM (10 m) and puri 4 by col umm chr onmat ography
(eluent : ethyl acetate),

el ding 10 conpound (17).

%%%\ﬂ‘? tg (’fﬁ) o %13%8’1%9&1 gl?xt{u%sdfqo&?lc 144 ég ﬁlg@\fdl%%ggﬂrated

I on of
HClad @111385F hmnlycturﬁ wr@s:h@a(tﬁi Br gihouysa $herodetdre Wi irified by column

rcﬁﬁﬁﬁdt@%?ﬁ oH }?(E@'Hg(ngadg’[I{%@;i lﬁjjai(l?é"décsﬁéd ﬁgctmng We?@ccﬁfecfe@ QHY the

of "4- eny car boxam do)
ﬁpldé%wwawa@éo@sldw1)1tepﬁe%@m (¥:5 M) was added and
the reaction m xture was shaken overnight. The
ashbion 37 xture was filtered and the resin was washed
W (3 x 3 nm). Theflltrate/vvas evapor at ed and
the resi due was dissol in Y1 m) and the
29 Prpharionas added to S— oc \- patl resin (16ftemmdiate (74)
t hen shaken 20 over ni ght X b was filtered and
the resin was washed W|th uv (3 x 3 m) and the
filtrate was evaporated, yielding conpound (2).
Exanple B.3 A mxture of internediate (25) (0.004
nmol ), N-4-piperidinyl-benzam de (0.004 nol),
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25

25
N- (et hyl carboni m doyl ) - N\-di net hyl - 1, 3- pr opanedi am ne

W@ 0080880l ), 1-hydroxy- 1H benzotriazol e (HOBIQT/ERP2000@1286

nol ) and 4-net hyl nor phol i ne (g 016 nol) in DCM (100
m) was stirred for 24 hours” - 20C under ni trogen.

The m xture was diluted with ethyl acetate (300 m),

then washed with HO (0.5N, 100 m), with a saturated
agueaus of Natieasy Isothyt)ibpipéddidaminge (Argd08BT maby inMCNILQ00 ml)
Wﬁ) adJ{&Fto er%%‘(t&re ng> %@éﬁé‘xyﬁeé{%gl thbr?&’e O %’Hjo%ﬂ%%l) in DCM (100

por at

fohlas hhenod mhntmmfcsnémnt lngiregsmcattwnateid 00 e yds adlded amdethe
/ntﬁ%?"tﬁ@%a; ?t{r?él) for 3 RBuRLPFYNH] te é)@&ttﬁr@ ng hWy%rsCx%rE ‘§é‘ﬂa?ﬂed The

sol vent was evaporate %
é@pﬁg@gqi] arg@g@)laxqqﬁvas flyad 11@7 solvg(taw eé(ag)rgtegxs he residue was
iituesteceoh PIPE, Gbred @00 ¥l 916&6@%) .6 & oF UReknicdiakdvu(.3
m ). Thionyl chloride (0.001 nol) was added. The tube
was capped, then shaken for 2 hours. The sol vent was
evaporated under a gentle stre n1of nitrogen. DCM (3
) Propagatioded, then evap acn. intermediate (75)
4- Ami no- 5- chl or o- 2- nethdiz}ﬁm4- peridinyl - benzam de
(0.0002 nol) and WO 2008/049806 PCT/ EP2007/061286 -53
%Mﬁhﬂ& d&%ell}héa%g ¥4) r(fp(s @gqi 033%515 if ﬁl%ihﬁnélQl?@% wR)

were a reacti on

iy SHogpRAtGehYith ﬁali@hurex%lr%r@m 0Pq 61 &)o@rasgataé:fst B8 uptake of
ul9ﬂmela(1Ué®1vaTaﬁ tHeQ&ltaﬂ'yst\@&s FEERM A 4 thé Filtfadd Wedevapbrited.

Bh f%éﬁ@mt Spbs i G’YWQ% §* éépgﬁ%waﬁacme@ Rdth a solution
o€ gdriocklont x¢idiie 2 ywaspasbla K ffroduch was hiystalizat froaoths solution.

t s th
BORPE i Evey ert ERIrAntDTed o 0BHES B o BRI

resi due was purified by reversed-phase hlgh-

ganfpicBCe |iquid chromatography. A gradient with a
buffer solution and organic solvents was applied. The
desired fractions were |l ecte wor ked- up,

) Bragpsggon of 027 g of c@gu,ﬁd\ ( 0 Exanpl e iBemngiatc (76)
m xture of 1-(2-net hoxybenZoyf)- pi perazi ne
nmonohydr ochl oride (0.0001 nol), a

ReBosioy i €herctianxlyphinyhicthendrik. (90 gndodi0d}6 med)iwas(dssoB@2A in dry

Oy ) pRaREERRN (R IREAIALERE, Dlggr m

df2 auvahengs) veate added( e ixtOBONES stivicy f¢rr2 troemn)termperature.

]I‘hlaﬂ g{eorﬁﬁil?@r@ 205 W% Bitk WeRF hnd (8RB wasQxR2Qe@Nith DCM,
HE (1 m) was shaken overni ght at room

ﬂ@ﬂﬁégéﬁﬁﬂ?mqﬁ(%%lystyrene bi car bonate (5.8 mvl/g)

resin (0.0005 nol, 0.086 g) was added as a scavenger

to renove excess of HOBT. The reaction m xture was

iSaken for two hours, filtered, d the flltrate was
RE®RE{88 Of The resi due was\ pytiii gd by revers defepprgdae (77)

20 hi gh- perfornmance |iquid_¢hr omat ography. A gradi ent

with a buffer solution and organic solvents was

dppiixters. of Tifernokskidte £16)19.8630%omsl) wemethaooll (268 ed) wachydrogenated

‘Q@fﬂ‘&@la&ﬁm—bfﬁ %éngbﬁ' @O%C(@ "m0 g? ds { 8&7{5@5‘[@{ m@seﬁc@o@%&panol

é@tgga(gec{ Y’flﬂé Pi({ll@ il h g&lfg?‘tr )%at(g,p@n dhc catalyst was f) Itered ol:é:g{lld the filtrate
WA -ephmeitediyidimb@nmanb it Medidiey7mpl ) and

4- nethylnnrphollne (0.0175 nmol) in DCM (50 m) and
then the reaction mxture was stirred for 2 hours. The
m xt ure was
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washed with water, with a 10 % NaHCO3 sol ution, wth
HC (1N) and with brine, then the mxture was dried

w@pashidsver ed. The crude product was purified PYI/ERI0TO61286

30 chronmat ography (eluent 1: diethyl ether; eluent 2:
ethyl acetate / hexane 1/1).  The product fractions
were collected and the sol vent was evapor at ed,
yielding 5.1 g of conpound (25) (np. 112-115C).
ExampleeAB37 35 Conpound (25) (0.0137 nol) was
separated into its enapthnoners by hi gh-performance

i qui d chromat ography ati_ona ohgpse : OD
C?gralcel el uent: hexan pgiya N 0/50). Two .
@ BEFRRRUPRQE i ons were col | &cf eg—nd the sol verpteypgdiate (84)

evapor ated. The WO 2008/ 049806 1 EP2007/ 061286 -54
resi dues were each triturated under 2-propanol /Dl PE

S P - s b arid B 9 a8 mob was
dlosplotd th DEB) (10 R ampkieoiB: 8hbride (DU pHweLE)def And1F8op of DMF.
M) MBS0 RERALALES S h&%ﬂu%&?&ﬂ %ﬁﬁte?.y The solvent was
hi'gheper T or nance -~ 11 qui'd Chrormat ography (st at i onar

shiaresated CBxGhDEM B inl)(vedsudded atvesvanertsdh Mot TEOYIS0) ml) was
TP ﬁféﬂ%@ﬁ;{d&%@&%ﬂ QPRerYRh &L GI9ULSLAIh AR (B25P) éﬁ?rht saturated

was evapora The reSidues’ were each triturate .
GRS DlapE Qg sokptiond i) warerdded ad e peasHam BIX MW anigred at
trbén telRSdrataek o eiaction wes eortsiblece Bxad DOMendisi@rade 2augous

d (34 3.18.q of d (35). .
Rl ERs i o s fleciay SRAREARRr WS bongratod, dried
1tMgB 04 2 fittetddavay -t sblyxinpers diapptatdak mickding é.24 (o fO@@rmadijte (84).
and 1-hydroxy-1H benzotriazole (HOBT) (0.035 nol) was

stirred in DCM 15 (300 m) anrd ~—
N- (et hyl car boni m doyl ) - n§§ﬁ§i?l,3-propanedianine
a

P33 -h fwas added. e on m xture Was,t, iat
g??f%%ﬁﬁgo% 20 hours at roon1K§§%erature and ntermediate (85)
di i sopropyl ethylam ne (10 m ) Mas added. The resulting

m xture was stirred for 24 hours and then stirred
wi tiixtarediflinttekdH®@t (S0I(424 gn0.Dd07 thohonmethkinel was/lgyrdsogenated

e - r
SRR ERRRPLP I AR bl 2 PN Lot BYET AP WHBREG hydogen
¢V aporvaleetd thqeptallie wasdiliges affgvariGeiitednd the dltratowas evaporated,
3R MO medtNe(PBHeci pitate was filtered off, dried
and purified by colum chronmat ography over silica ge
el uent: DCM nethanol 99/1, 95/5). The pure product
f S4were col l ected and the sol vent was
evapor at ed. The residue was trjturated under DI PE and
then the desired product Ni | tered off and dried
- part (0.150 \hi$ residue was . -
%ig%%gﬁégn?%to 25 its eggﬁt'\ gl S,y chiral intermediate (87)
chr omat ogr aphy ( Prochr o Dynarri_c\ Axi al Conpr essi on
colum of 5 cminternal diaheter |oaded with 500 g of

ARICEI 26 (P13 24 DBORS B S aoitibhal i) ot dS i acia
T mlpmgs addeds ridetrpastion wextarewhy rretstitred i 0recansls viefhe

WRSro40 ah R v thel heAtdll R 20ouRTat 19090 ek heh 4512 RAMs &I 40°C.
ntermedi ate (37)

of conpound (44). 30.Exanpl e B. I
(n“gl.eégkr%wa)s %Eo@fteﬁrﬁfl%]&mgdn@?@%ﬁ‘é](%)71)00 m) at room
t enper ature.
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Thi onyl chloride (0.2 nol) was added and the reaction
m xture was stirred and refluxed for one hour. The

W@ 200804#M806vas evapor at ed. DCM (100 mM ) was addeRCT/BP100E061286

resi due, 35 then evaporated a The resi due was

di ssolved in DCM (100 m). Tutlon of

2- met hoxy- N 4- pi peri di nyl - benzan1de (0.027 nol) in DCM
(50 nl) was added. A NaHCO3 sol ution (50 m) was

added and the resultant reactjaon m xture was stirred
for another 4 hours. The opseﬁbc Iayer was separ at ed,
%E_Pr?ééaraftibhb?r ed and the o, Q $ 2008/ 049806 jntermediate (88)
PCT/ EP2007/ 061286 -55 evapof dbaThe residue was
purified by colum chronatpgpaphy over silica ge
(eluent: DCM nmethanol 99/1up to 97/3). The product
flﬁt%ﬁﬁécﬁﬁé ég‘ﬁ _I(@ 06042 1%6?) &chs@dovB®in ﬁ)%iéeamd %44l), concentrated

vapo resjdue was crystallized from
y p@ Ha|ac d\]/é? ) an ir/%luene\,aq p%lc &eidy Pfiltﬁ]gjlc arpﬁgnt) were added.
AhegbRitibahas Weged for BeHoats. Oftfen aldsotivane tas ¥ apbehitditar. tBe gesidue

QU ERATREY rard-EhisdReT Srirebage i G oRighielefiniSdShandon
IH}qp@'rpIiep@ 0 a9 (Bash Y costeratadfiihied) Saim D 0(R2 5.0. §,cnP0A gradient
quj[hh 2 buf r%Hﬁi‘ﬁ?ﬁ ar?(@ ox@%uc SSR"GH{S‘QV&S gg@l réa/ %ﬂ[e ?gQL?WﬁIaQUOHS were

as el uent
sebented andrwerked-up. @?@H}gsln%ﬁ@dl?stél@@ct ed and their

sol vent was evaporated. Each residue was 10 stirred in

PLEE Pk 320 hours, then filtered off and dried,

yreggrng—é 02 g of compound (40) and 2.72 g of

compound (41). Exanple B.11 a) Qi xture of conpound
%?§km%gngggpz nol) in HC1l 12 m ) and di oxan e&ﬁ%mam(89)

shaken for 16 hpufs & 100C. The sol vent
was evaporated. The resi de s purified by

reversed- phase hi per.f ormance idchro ogr aphy.
Arghety! Ishil e %Pg phand 2pe a?dlefh@rrag)owgagﬁéedg to 1Paceyl-4-
$dEHEnSenddS ¢apobingst). THie npxtackhs §ti‘rﬁ:dtfb10515 hverfsat 50°C and then

ol cted ., and .,the solv va or e
%&rsi oug%at\}rg(amltﬁmﬁgﬂ}iuret th %%IRZ telz(j:d gﬁgzashesd Wllflh toluene
layd thecfitratei wasayhphrafEheyicdganiSce d)fayErmwastes{&?))ar at ed,
dried, filtered and the solvent 20 evaporated. The

resi due was triturated under PE, filtered off and
' ielding 0.024 g of SN
iﬁF%gf IOS ﬁoxy benzoyl ani pioper i di ne- I-carﬁ%ﬁ Th?e(mn

- phenyl - 1 2 3, 4- tetrahyﬁro napht hal ene- 1- carboxyllc
ﬂﬁt’eﬁn&dlﬁé @8 LR \7J§§ édd@aﬁ) a 48dled %tron"‘@ﬁnétﬁanol saturated with

wW v % C, 589 d
P WHP)%C@?(&% (AR wbrarsdabd BN GERadoR:
(mfeuti’zﬂlzledl tathreedadted 6a18ior Of NAICO; (@:ﬂO)rnl) raneMir{ci€ithnde)times

qﬁl”?&ﬂﬁ&l@%% he ”MB L§ 01?%310% er gi \?/?1{ L gc)tgtur%‘aad solution

e sof ven eva orate e resi

wébl aflll, skist Y Mg SOn), fibend amd ¢ha sedvdnt vasg) ewmﬂtcrdo iokdisg 15 g of
$hbfch&6ht@fogyoom t enperature and then ethyl glycinate
(0.01 nol) was added, followed by an agqueous NaHCO3
solution (50 m). The reacti;on m xture was further
stirred for 1 hour and the | gygrs were separated. The
organic | ayer 30 was washep h_I'N hydrochloric
3br ara%lled filtered of fucdh@d the sol vent was

ap 84°" The residue 4’| f bed by col um
chr omat ogr aphy over silicy gel (eluent: DCM nethanol
99/1 up to 90/10). The product fractions were
coll ected and the solvent was evaporated. The residue
was crystallised from 2-propanol /DI PE and then the
desi red product was collected, yielding 2.78 g of
conmpound (48) (1S, 4R

intermediate (91)
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I nternmedi ate (35) (0.000061 nol) was dissolved in DCM

W@ 1®814980@nd DCM TFA (9/1) (1 m) was added, PEERP10ME061286

reacti on m xture was stirredv\é@r 16 hours at room
tenperature and the sol vent Was™ evaporated. The

resi due was dissolved in DCM (9 m) 5 and the sol ution
was washed with an aqueous 10 % Na2CO3 sol ution, then

fA bdleti@dof ihferractdiite EXQ)r(8J0Gtnjal) inssmdfutib ecitli(b@%y (3083snl) was stirred

?(Ftﬁ’gt f:%&& hgx;'tylh (Fﬁe §T6§1é)nt1fa‘ge Wa;ghfﬁteréd 3frf ?111(? dl\é\%qved in DCM and

ﬂemupanong T bg indxferoymas S@p@fgt@ki\r@td 11is rhamvl Thelaguedus layey was

Gkt RPhith ImMQhao mﬁolq%l c%ﬁlb(ﬂe)d o(réan% Daywasa&%cml%«m
stirring solution of di neth oXxYy- benzojic acid
@temgi(y@gi wl\jenéﬁ/@s evaporated The remdue was dissolved in DCM. Hexane

Mva(sfatitnad carekmmmai@%& filbted |oﬁﬂiin|d)drrel Veldipan edicsifu8eThe

O ST ERRY P FRopbuBo B CHBie s Al off and dried. The
tresigheradsuriairand witheticthyletiieeadhe precimitateuwss fleesedsofif anddried,

M?*Eggngﬁrﬁte e@%??hgmpﬁga&;;eédded and t he

resulting m xture was shaken for 80 hours at room
tenperature, then the sofyent was gvapojated and the

resi due was 15 di ssohyeq ¢ ¥ m) and water

(d9 Peepatation dhe obt ai ne was Opu? i fi ed byntermediate (92)
rever sed- phase hi gh-perfgrhowncg |iquid chromat ography.

A gradient with a buffé&/\ sol uti on and organi c

sol vents was applied. The desired fractions were

doketaatiad (2 d0.1wp 010602 up]) wisadisiohgd doaparittil¢ @) and

E#t?ﬁ}?ép,‘ia/gg 3 4689 goemewglagg%a 8RR Y8Y i DM dada. The

frmmuam@ahmrredaﬁor b dayn. t Eiegesidequyes PETEdypyersddephassy bigh-
o MRRIEE ﬁﬂul@tchrdrﬁ’&%&ﬁ@@hﬁﬁdﬂnq{ eﬁ@@ 18 ﬂ-lbg (Base

reacti on mxture was evapor ated resid
Brartyased ichevupsed- %Hégé Fgh- %@ 1?%%@@ 91 tgtﬁeanobﬂe phases
s @pplﬁ@%ﬁﬁﬁ@% (AR SIMNEXHE D, aoluffbletn Waeﬁ;lgﬁasenarccﬂmle

e Pt FOCbbENT st B st s Ard Fihatvent was

grvasirgnd,)yiclding Ofi3dduefiinferrmediatori®2)wer e conbi ned and
the sol vent was evaporated. DCM (3 m ) was added to
the resjidue, then evaporated again, yielding 0.031 g
d (63). Exanple B.14,30_Conpound (243)
(0.0215 nol) was separ at,gd t9 enantioners by

hase HPLC over i cel i ral pak AD .
fg%%&%%qﬁaneter : 20 gm el uent®_et hanol 100((%% %ﬁeod\}\?te(%)

rate: 750 m/mn). Tvvo product fraction groups vvere
coll ected and their ent was evaporated. Eac

ARisTaRsiatgss) 4P iOP%@ODﬁNaa d@olVﬁd i Zeepapel (18 m)- dP@téwum
@ﬂo@iid&@@ senperRdddedidmd théiRactivmtlrd twag 81Uk fé B Mburs.

%63 %ﬁ%grﬂ% i acs) Lcl%é}s_? 1(0§§6;esnpgvbur§ O§£7 g%@é%%f so?vent was removed

Iﬁ@d’érﬁﬁﬁﬁlﬁﬂ/ 064 286tion Iifrxtuevespikeaded Yith)watersmld uthybacasdte. The
ckulgg? t(v?ell%)p%n(eeﬁyg ﬁ}ges%ﬁ%e%lte ‘%Qéjevaporated, yielding intermediate (93).

Example A.37

fo) @]
VNCH‘"*Q
Preparation of - .M\ intermediate (94)
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pal | adi um (0.00037 nol) in THE (100 m ) was stirred
and cool ed on an ice-bath. Sodi um borohydride (0.0186

woreiop/0¥9s86 added and the reaction m xture was SPCT/ERW07/061286

for 5 4 hours while cooling \(I)\g the ice-bath. Extra
sodi um bor ohydri de (0.22 Q) k- added and the

reaction mxture was stirred over the weekend at room
tenperature. The reaction was quenched with 1 N HC
LeMutho@p-N-Zpirseridingihtheamials nextiohadrbetdonidd (0. DEN.OOUA26 mol;) was

561%381{ g&e f“ngDﬁveﬁf sg\} aa-xgr%{)%ﬁls%]qggolé Q@w '], j &13 1\¢alefn%8 C?nd then

pycthelveid@- 130 asle mrega‘ddpé phdhearssion imjxiuge was stirred overnight.
iR 'ﬂﬁtrﬁ&rnﬁ@ %s %sﬁeﬁh@ﬁﬁj %te’f‘yfﬂ?e'iw @\%@ 'igohﬁ% §ncﬁﬁ§ sbR@8Ewas

Deactivated Siljca)

cm .
Grararaad. hhe residye vas dtsﬁﬁlté%d Wrﬂs?ﬁoaltﬁﬁaé%omﬁ%anam&aééed and the
RRASEWAS sl(a@et’ﬁ T INTAERSo v ént ahild Bho/ SBENf MHohdianp has @vaPorated

P aetieon g 21 £ PLERSESSil DA sol vent was.

evaporated The residue was dissolved in DCM washed

\@tlhh ineteédiats epapadenl tha rvwee@Iu{eugﬁﬁ{%preﬁarhttcﬁlr(ﬁ“dheaﬁdalt he

sol vent, was orate ue trit at e

SRBEP MRS of R EURBAREH P NG ERAYPGB 1l BB e a--
anﬁetl(lqb@beng)mdo)plperldlne 2-methyl-N-4-piperidinyl-benzamide, 4-amino-5-
%h{?e% g%n&ﬁ(tngpf@&[ B@%ﬁ@%kﬁﬁé&%u@ Beh lifld- @ecihlorg %QQBH%{J& N-(3-

etra y ro- napht a ene- | - car box
@eqt%pﬁyr%pmeﬁéwatt@n% §. N-@rpiperanggt-((ridtuorazgghy]pn 1,1'-bip-
PRZ2WakboXemsfeC3 -h Hﬂ)& - ﬂ]k‘ehof% benhRbie raeﬁdmtel@zo(ﬂgbperame 1-(2-

glileglgqﬁ ggtazoy p?%amp&pf%azmn;fr g trl?luor%mem))l b\ll\ﬁlenyl 2-yl)-

Indtlyahionx ymethllgynd e, i catzyd Ig@c(ﬂd@ﬁ)dr(ﬁdhlcﬁﬁié&en@hbtyl glycinate,
%\1651-%069 rylg% %ﬂ%l%g%lf géert]}g If Eym c.c yé :%?rtg niy? gly{:% e, ethyl
((B) akammdiy)dr koeidgdatleyl Sballahmateéaldtqcbh)rwtpxetthrflé\l-amdlylglycmate
&Zéro%lﬂ'ohﬁg ﬂfﬁ -BMRIP h%ﬁﬁrl cdifny cfr@&ﬁ&ﬂcféng@ %‘JIME %th?@éster ethyl

wat er e Se at ed organi c i
Yanste hnalsochiarideoethy el vah Iaﬁé(!srpau%ﬂ%‘a@hgh ileycappte)y
¢9 HM)@Hloﬁlﬁé ABErR@IABN KstoVIy dr§¢1i1¢1€@ Lasgéne abldeiﬁktthyl ester

e @gﬁ@ﬁg%tgggyt&%f@z@{@p% i twﬁ%?ce@aw%ﬁgen&ne L-glutamine
ewe&lpgdrealhehiydrymlﬂdnddm dicthyl Lgglofanmmonipaluoh|drzié6]R X (I8 inelShy! ester
e l%l‘lg ](g) B%%}I% gﬁttgr léf%isc) ﬁ%ﬁgﬁs%ﬂg K%(HBJ(}? W?c?hdlne 2-

SSO

&ﬁltbgﬁyllmCMmethMégst@rdwé@pdlbg@@h )-phice ghysing ety estbohyidae
QKQH%)(S) PREyIEREHE 6th M@s%rrh%%démﬁdé C{R ibh@u%%laﬁﬁg ethg}ﬁ&ter

he sol vent was evaporate | nter

i Jsplany klamina) cthy esieh hegyiac sthl esigr %Ptapliwélr?thyl ester
h¥Bfdchloyidanert-Doivi ghothatd, jert- b\ﬁ&EL-@Iiﬁﬁﬂteﬂ%rd&dh%rfcﬁ@%ﬁLbiﬁyl

Xt ure S rre at (0] te ouy
Pk arg i s h AT LB TR AR S B ocpP e g bu
Prgaminate hggochlnede,dr-vdthedert butyd eger, teetabut@bl asinate hydro-
%}{%&%%% bI ?Lrs%ﬁhg't’e‘?t é‘sﬁéﬁ%{%lochl%ﬁge fo9 artic acid di-tert-

|sopropano |sopropy preC|p| te was

Byl ﬁ$té‘dh%1§?0<‘él(1jmd‘?n mtématedglftéw egterehpetradipry ab@lutamlc acid
Mhﬂé#@&i"t 1&@&%&511&;@11%& us§fe, ?% &?{}EO}Q“II_(}]IQEH%Q{ te%t@rng dvo-
or gani c_sol vents e

0196 1T SBrDETP LG FRAEYIGRSTIARE (i
edio&g):Lqﬁolamll uaiansthw&m estaxs Reanapotpated- aca'ﬂfteadice&irtdbmyl ester
waroaﬁl%ﬁ ak a§ rnln aé) eny acetelc gc1ﬁl&%£§ﬁt§%%¥edﬁﬁe?0%ggyl decf‘phenyl
rniTErtolt- bat}d e@em%dr@czhmrabyD -pHeoplabinineftentlyutyl 8@emiydnaahjoride,
The product fractions were collected and the sol vent

was evaporated, yielding 2.0 g of conmpound 5 (265),
and 2.3 g of conpound (266).
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Exanpl e B.17 a) Conpound (265) (2 g, 0.0036 nol) was

dissolved in THE (18 m, dry). The reaction was
whwbloesoni t h ni trogen and t hen PCT/EP2007/061286

tetraki s(tri phenyl phosphi ne)pal | adium (0.083 g, 10 2

nmol %9 was added. The m xture waS cooled to OC with an

i ce-bath and then sodi um borohydride (0.0036 nol) was

added. Cooling was continued for 4 hours and the

M-wiresiee teasuryd astee d -oygophaphtrt-butyl estpe Ladsparegind latibutyl ester,

C n 0. . V.
JUTEP AR SREFPRURRe T BPub B e MBI 11
N) was added. The separated organic |ayer was dried
BVvirsp4ratiohidf ther fodh] amdpiedssol vent was 15 evapor at ed.
rFequue was purified by colum chromat ography
CH2CA 2/ CH3OH from 1/99 till 10/90. The
desivree dfisteraestiie (KD 40.80] 7 meD edt(plivayichdoxapidpmperigirs (0.0034
XYsP M@dl%@ ro?pféﬂfy%iﬁlﬂé'ﬁ) 9 €bs %@héé@(gnﬂn‘l‘e @r@d and

eated with actiyvated charco
mf?%eg B IS e FI@ME% Sqlyqrtt aras vanpEtic e Lha tepidugvas ta?ﬁ%up in
S MEMO mvipsndepaifddtyedunyh elirdma@gtdaphe (eraditatty( 8&Yate)2iclding
bh | nt e qgsh ate (80) (0.00194 nol, 1 g) was dissolved
C{ Thi onyl chloride (0.00388 nol, 0.282
m) and a few drops of DVF were added. The reaction
BxxinpteeB Was refluxed for 90 m nutes. The sol vents were

DRI EHIZS R 19 T o8 TS T £ N a0
R oS i O GBiroeh &1 BEME oy asstded. This eaction mixture

Wag ISRARL 54 ﬁﬁn(tglt&oajf b RImpefatdré? Adol¥Rsh A21-GR! gﬁqcarﬂ_@xamldo)
this mxture at ur at ed aueousqﬁdwsolutlon

pinerigens (G 998% el i DKM 4cw oS A thsagqn i e was
Qu&NeRiogBini@dlt. ThOMat LSl veas fliitecd dAyehSrasreas washed with

O wmDn Tk e s Bl R R e sBneEM Dem

f(1 htlpareldtha el utibrews phdded tts a WSrisoayasgio raatred 00 T, thers sldhlsen
R LS DL LREIRASE Ll g ngh g

@eéélten ﬂ&ﬂ@masuqvawyteé ml mgeogpopnd(2)5 cny. A gr adl ent
with two or three mobile phases was applied (phase A
Aok ¥ NH4HCCB soI ut| on in vvater phase B: CH3C]—|
fferent prod
¥ BEYHHES 1&3@%@%? (@K%Q%mﬂ’l)s Ne4 p@srld@ﬁkbwgmlde (0 004 mol),

Wwﬁm@manma@ilylmdﬁﬁetﬁyﬁ1 B-’i)irop‘ah@di&m&fé (@ 006 ), thydroxy-

IR 3220 (BoB st Gaosost Bl BRabis T el sk in DOM

{58 mﬁmspsltlﬁreﬂifdl&éld)ouﬁs #A00E vaderofitregenp Ohkohi{tdi)was diluted with

(391y? gt%% ?n@((%) rﬁg dtgéﬁ ba 'd%t”ﬁjﬁ@ g(g%[h hﬂ@sr\%g \Qﬁ% a satul(r'fted aqueous
DI, it (1 e@n@mi wigiobllinmd1 0B orlb FRperrpaingOmod@e was dried

'5911 }he%ﬁeﬁmgge\%ﬁgrawaeTﬁ@ AGIdue Qvag]pﬁﬁﬂé@byvﬁ%hsédlﬁrﬁﬁ hroma-
fo hours 5 whi olin I ce h

t hen
é@grﬁwlevo(e%usm Q@Yheﬁﬁaée X%It?g%é/%%n%‘r%rpe% fragtigns were collected
reddid Phvenbsasiepched, weldingl aguevdsgpdbuil HS) (1ﬁ9| MBLIMTC).
This m xture was extracted twice with DCM The

separzt ed organic |ayer was dried (MgSO4), filtered

Isol vent evaporated. The residue was purified
ontermaiidte ¢&) (9®00 bmod) Whsadi ssotvicd tie DAM (31 a1}, T.hlonyl chloride (0.001

[
HELEL TR o e 0 . A e
rceghatuted wader pigentlé stcbabyofinatregane PCHMA é%ml)ﬁmxad(dsﬂxath@tnwaporated
again. 4-Amino-5-chloro-2-methoxy-N-4-piperidinyl- benzamide (0.0002 mol) and
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Hyper prep(r) C18 BDS (Base Deactivated Silica) 8 m
250 g, I.D. 5 cm. Agradient wth two or three

woreslhesphases was applied (phase A1 (0. 5% NHABEYEP2907/061286

H20) / CH3CN 90/ 10) ; phase B: OH (optional); phase C
CH3CN). The product fractions were collected and the
sol vent was evaporated. The residue was triturated 15
under DIPE, filtered off and dried, yielding 4.50 g of
Ipbtyetymﬁrém&trﬁaet(lﬁ]rﬁor(oﬁ(ﬂlr% HI kSin @R)002 ndR) weladd3d.(RCH (4 ml) was

0,500 11 e MR 305 85, e DLSTTERUA Gpf e, The

meyn wEheamoved F@yd‘ﬂm%wnlﬂhbmsmaa el en¢eHOBTP M (3 ml). Then
QUYL BRE %5119(%491)101) gva§ hdbekadd (R regétﬁ‘ﬁtrﬁx{ure was shaken for

am nopropyl ) carbodi i m de ydrochlor| e DCl ).
PGt e terppasaireg f he riomassiligredheft, W%ﬁ?ﬁ% Milth %@Moand the
rfmtr&tyb s@s&ﬁrwatasedﬁmhtb@ ITideediducchtl Malfratts, re&brgh‘zllplgt);e high-

AR SR e Ao A é*ﬁglem?&%%? ppffefsolisangaidanic

sbivents tvaatipplooniThe deperd faceoswerracglidctediotl varked-up, yielding

acid nethyl ester hydrochloride (3
eqU|¢§?é%%§Bhg@E%q g) was added and the m xture was

washed 3 times with a saturated aqueous
HahipBs®but i on. The separated organic 25 | ayer was

N hedudMF goé)-rﬁetﬁlbji};‘tﬁgf%l)\?\g@e}ag e%&ln%ﬁ é@élb %) (?001 mol), a

evaporate e resi en pur
@ﬁFYé%@W&WmP@? Gn?%mm/e%@@nzwtqop? I@%O 105'g), a polystyrene-N-
n@ﬂé 18k, HIY (?B@hﬁ*ﬁbl 0705 GRSTPE mmﬂ 3§§I)utlon of

‘[;r%fdéég KQ])G(B%BP] %%3%{) %W?l %ﬂ%}oh}gﬁ t?eaéotrlazolg HOBT)

(0) 0007481, 10020 &) 115$91Frdl )mlan,ds shdkewoderajpht afrobiHemperature. A

%g%%glren-g%ﬁa{rg& )Iéz?egb \é@g)rog)?frﬁcplf gt%%%sad mesi as a
weayengade demGW@xs@sIS@é RO RS The/ repoticnt mikterg avas shalige for two hours,
cfﬂfé%?l weendirgsal wad e{feg)o%ﬂ (e F sk ducasd ﬂu?ltf%ﬂ 'B'g%\%h%d -phase

239) )
.Sw nﬁr@man@akw%elyen@@ga@qﬁéo@gr%mmthsaowfqr splutign ad organic
Wals-cad Gd applebdt Mee d@ael @Bt dHs¥idtE BoNg@SedSdnd WdERed-up, yielding
over n‘é’%ﬂ‘é7 t roomtenperature. The | ayers were
SEPAP nd the water |ayer was WO 2008/ 049806
PCT/ EP2007/ 061286 -60 extracted with DCM The
Exakiphesl.eor gani ¢ | ayers were dr| ed (MgSH), filtered

é%grg%%ﬁpe}fs 1%[%12’15?&%162)(?%?%6%@ % | ealg%ﬁ%&i(t%éﬁ%ngng mixture of
@Géi@mﬂmydﬂb):nmd@((s%ldﬁvmb ami FaEtiiy2@omihplind k0175 mol) in

?’2?‘?12 ?’?‘?dtﬁ&:??'ﬁ sghin: fVFQ .um“gwﬁ 50 o] rsapipture was

rrh@vafﬁrxw @ 19@(3 dso{%loecwml L4hN) Mwﬁlﬂ hrine, then
MIM veRdirieah@ Fiabid! Titecrud &a&alwmph}lﬁws aeidanh.

Bt Btk G %?gkﬁ%rme?eeﬁ% b2 GRS derfy o115 e

peaduict foactivas themﬂlaetﬂd and thelelveit Ws éb@patatﬂ:deyqbrdmg 2t gof
rat organi c |l ayer was dried

p@ngﬁrﬂﬁ%rgga“@ éflt he sol vent was evaporated. The

product was purified by colum chromat ography

(et B.7( CH2C12/ CH30H) from 99/1 till 90/10). The

Ftro Ghd Eiﬁg egi‘lﬁrﬁﬁ&@r&as%%#ﬁt% ‘ﬁﬁm %Haxﬁﬂaﬁleﬁoﬂ)d;)’fﬁgh %erfgrmance

eva acuo ue was re

|lwu1d@h2@mgpmbr{samnwe@ﬁ@d QPt@hl@&,qei)v(alﬂlé@r bergne/sthanol
Eb% oty Nélf)ﬁ)d‘d@ﬁrd(chbﬁse\%@l‘é OMEtedlandiae 8blivéR v@d@@v&ﬂ&a‘ced The

sol vent was evaporated. The residue was purif by
rever sed- phase



hi gh- performance |iquid chromat ography (Shandon
Hyperprep(r) C 18 BDS (Base Deactivated Silica) 8 m
WQR208049806 D. 5 cn). A gradient with two or threRET/RRPI90T/661286

phases was applied (phase Aﬁ@ 0. 25 % NHAHCO3

solution in water; phase B: OH (optional); phase

C. CH3CN). Two different product fractions were

coll ected and the 20 sol vent was evaporated. The

ressd ity egravedch triwditsdoddee A-propaDONDEHt atibthbn gel desirahsoducts
| r e L

I T A s

yielding internediate (82) (31 % mp.: 257C), and

@@7(260) (36%9. b) Internediate (82) (0.000176

gn&gﬁ%)%%Oﬁrzrlng\?a%lz% gﬂ a‘g}tﬂé:{‘cs %lOﬁQ?%}K lgf%% rfBnance
él)qul dléQIthg@PKIBB(SI%Oﬁ@WW]IaS ﬁbﬁ@iﬁfl@?ii/ (9 ecat:thsuanefithrsol 50/50).
W AhQ rffa@ﬁor(s% Lolldetcdl £AULY &168H: Sval cO4 5‘%6(9 JTh@R&idues

%q%éﬁf”é e ers P E 4t < g E%%S%Bh?f?trn?s% i Pt

elqsiredqiredmcss wée280cditd, ywiditg addedoftontpoend i3 uiide3. 18 e f

reactio 3rg}xture was stirred at roomtenperature

Svlélpﬂ?‘ﬁﬁg Extra diisopropyl 30 ethylanine (3

equi valents, 0.073 g) was added and the m xture was
@tbls gtimes with a sat ur at ed agueous NaHCCO3

N T
(@82 owlvaad It hmhomiﬂfbee@ptbyzol@ﬁﬂ(aﬁﬁ) 60 rnme b graa phisred in DCM
(36PH) LA % ! %@cgrbbhllrﬂld%qymﬁ%t%zg%}opaﬁgﬁaﬁlﬁl%' (6995 mol)

fractions were collect and the sol vent was
m&eﬂ%ﬁ eTghe T??“ép&%%g%wg%ﬁw% 26%9 ourg gt xpgym temperature and

0O rOASA Yl afifirld ED200 ¢/a08dEF6 The f&ultlﬁg a{ﬁaﬂu& Baskiraed for 24
RS B COERRPL by AL e P e
taed thelargditic laybhewyd whdsp Bltnm)spzath aNIaHm%@om&EngThasoh@Int was
& Oﬁggted gﬁ)(ﬂ%llé %s@&{e{}?&e’sdd’ sqgh% Fl(ﬁjg 2%r0%an§gl’![*fh\é?3lr%%aaér/@§s
Hlereckath ceist g et teneRe dh PSR SliocRR elsent
IcRrncBRbl HbA, 958RMiHe pluf"é’ﬁﬁdﬁ@%a@ﬁé@dxf&%&%}ed and the solvent

filtered and_ the .sol vent. was ,ev

WS CxERRERS 3“1%81 l&wm%ltlgﬁf&dﬂlﬁggﬁ#@ﬁﬂn@ tfi'ig\jgthg §ifﬂwﬁed>mduct
fvas Rtchlofs ar:jdl' dtt&d\lquaﬁe Irg)l Ayert (0Was gpypirradiéat wikseparated into
Cg eIelé\l/Ih fgl}teg%: ﬁ\{ l\ﬁl}rag ag)%l&l %ﬁhty%ollc]ocgléqng@ !Dn%}%glrbre x1af éorglpre)ssmn
lcntuermafcl ah ent¢:®@3) digrheigy load@Dwitl SAB)of vd3 Chlrslsﬁias@ disberatic
gEMo(lJté {14 hiald O]Fh% ye’tl‘ga gl?’SO/SO Wltﬁ dﬂ Ba[te of 110 r?l/%l&l)) Two

%{ am nop ro car limd ori
t7iractions 0@2@ eyteq/ag th@éelévgnwa& wep@r@teét Ylélrﬁimngelﬁlg

b {248) ad 6PmMB b cHRbY 4By dr oxy- 1H benzot ri azol e
H(gé}u (Q(O )276 g, g OCC)Z Eoﬁd](and I sopropyl

-am Pogropl onate hydrochloride (0.851 g;) 15 in a

nt of DCM were added to the reaction

hesErb Bate m; (0.02T triodNw4l silrted €n dmsnesgloo el §l at&boﬂhQ@MEerature
our, t1nes

S Bde o Rl b gt TR YR G o At U g ng refluxed

ffoll drerhedr. alihd sblvents\@dtwapomd &addi 6a mdt). wasTdided esthd uesidue,

Rl BdoRY TRYRLIRAWA 8%?01% OFERILS Sdi@titor
i @@
@e@@&hp{gba?\’eﬂwerlﬂg%bw%m@s(g 0@?7 mol)E;n @Cg%SO ) %s added. A

NaHCOs solution (50 ml) was added and the resultant reaction mixture was stirred for

another 4 hours. The organic layer was separated, dried, filtered and the solvent
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20 gradient with two or three nobil e phases was
applied (phase A a 0.25 % NH4AHCO3 solution in water;

WQEb@se4906 CH3OH (optional ); phase C. CH3CN). TPEI/EP2007/061286

product fractions were coll egéed and the sol vent was
evaporated. The product was dissolved in ethyl
acetate and the solution was washed with a saturated
aqueous NaHCO3 solution. The organic |ayer was dried
anmbdrdtted skilevesiduonass rdjpdrbgtoatlmy cleboliatogrdph@ ddergsilida geb

u A Y4 S
ggfgg%{l/%l g)anoggjgf 1011?: go ?’&/ )er%")lnlgg@aqug{ %%%OSIQ })]ve{%ceollected and the
poh@@tn@@ edfapcvreteﬁyThesmaldu@Wps; opsteHee fingds-owiphoeli(decr 4 days,

[ [ t
Dy SehT B UEEEP e T TR oM RGP Pl 43 o sopgend

é 7)p. 00739 nol ) was d| ssolved in DCM (6 m ). Thionyl
@Hlnqit'duﬂ@ (172? ﬁﬂﬁ pﬁh%'le@ﬁlﬁjd gepaifa@fal 1|ﬁfo 1%;1%&5@&%@? Mghtﬁbrfdﬂﬁlance
ol uti.on e mxtu ed. for 0
Iop ot G0 St G RBLP @S Fonl ol ol sb i,
evhpor lebgt 24 gai) rwidnd cthdokd chs et (ﬂoagtatm 80TthEmin). Two product

'f&tcﬁé;ﬁggkg%_%sc%hre&gd afd §1r%? Qfggteigas r(ajt%a dEdasc?trggl@Iee\gas

ISHSI@# in BIR om2Qdeusst ﬁhﬁn crgd va%amh ctr@dpﬂr:lsimgr%m Fleé compound

g ower Ahe nd the organic WO 2008/ 049806
I%érl)/ EP2007§ g gé‘zgl ayer was dried (MgSO4). The

crude conpound was purified by flash col um
aphy (eluent: DCM MeOH from 100/0 to 20/1).

-5293& A Ee éh gor\ﬁ@&mdq%) fiopdoaan &}anleﬂ Ogﬂ/rgg'aﬁﬂ'ﬂloxane (3 ml)

e R P oyt o G P ol P R T h gsipy e

\paﬂﬁed/ ap esvatsedsphydedligh-performanonipquid dhiloAa8ygraghyanpiradient with a

guﬁgr g%ua%f%% ?21%)(1\%511)?52\)&193 dapg)h?c? Zf“ﬁe &%d?lctvf?a%tlo%s Weie callected

I'SS 0 r 0 en
ahd @{L@gﬂolsfeg‘r waQeviparatasls The ra@ue was dlssolved in DCM, then washed with

-Bﬁhfea[{&'dﬁfchfdrf%rh%w |THQ 8 Hicr1§969 Q\/las %‘%ﬂa‘ﬂﬂb&- Qrich; i@l@e@ecgandzthe solvent

sodi um OI‘O were ad

teﬁ@’orr%tﬁ‘értn@ﬁ“lﬁ‘ie)(‘f’%ﬁt@t%@ élfliiffrrl%lé’Es Ekter@ﬁ @fﬁr?@grdﬂﬁti x;édmg
Dho4rgeset- [0 ﬂibehbw@eﬁmla&ﬁlﬁ@)tlﬁgemlhmld& 1]-12ptbnyl-1,2,3,4-

t d 1 t o
T VA0 e SR A g -
[@réﬁ)@(]m/\zms%t@ﬂ, Qﬂ@CeﬁB%mm))of the water |ayer by
trh ot d
37T BliBTRE ) YU G2l W85 faded 15 SAA
emglg@qdaqt@ 8)&@ QO@& mgl)umpé}l\ﬁé b(?(hm@ thgsyhe Ilgyctlon mixture was stirred
laRY esRel %rel 1(031@) Tl(eosogveﬁt wils %95?&56d%|d)thé’%§1d% $291168lved in

was added to the sojutio
ﬁFMhFLe Fﬁsklttlﬁ}g éolwa%n g(aa étb‘“f?ﬁ H IR SN EHHIA %tﬁ@ bﬁ@mmm
0.0 1 aid) wsywd@@woﬂ@wadrbm@a@mbamaﬁcm dolacibh 030 Iﬁg The reaction

%%étzuf%a%% e B | bt e R I s R tar L TS Hamic layer

wisiwasR@l wohpNetyidoorhlofleeicrd, dtied, diliens] of@siktlic Solyenttwayes

t
\@Végbré\()g% glﬁhaetrgﬁﬁgﬁéwmﬁ% c'ohfrﬁ{ ﬁ?{)?llg‘g)g a{gﬂ? o8 YR gel
(elyerts PEMyReshanpl Yhl upér PG %Fﬂa@ prqdqaﬁ faa%lﬁn&awalte@@%%e@/and the
(sSRanden eklﬁp&ﬁféﬂ epid r)esﬁué-&la%s&ﬁ@é@ froﬁaeﬁ?fdp)iﬁﬁlﬂﬂPE and then

t%Fﬁ %eéfar)ﬁ%mqﬁ]gctp%aé§g§ectecg) yleﬁdlngiz 78 g & caogrllpeorl]md \(\483 ?lé Vﬂ{)o '
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was applied (phase A- a 0.25 % NH4HCO3 solution in
wat er; phase B: CH3CH 25 (optional); phase C. CH3CN)

wab@spsmsouct fractions were collected and t he BGI/ERI9D7/061286

was evaporated, yielding 0.324 g conmpound (277).
Exanpl e B. 24 | ntermediate (88}°{0.000602 nol) was
dissolved in DCM (6 m ). Then thionyl chloride 30 (87
m, 0.001204) was added and the reaction m xture was
Bbhpkel. 1por 2 hours. The solvent was evaporated and

OS5 gRe gl o Thec 0! et Va3, SXABRSAHTA (1)

i(htd) wesladded, thabihe(reac000 BORUNDVYS stamﬂd font heitreat room
WS NAHIHB s Pd kit aQ @V&(}%rﬂ%a mrr%lmgs dlg_s}&ﬁfemlﬁ( DN (9 ml)

was stirred. Subsequentl t he xture was \

Wi theysefusion ayag waﬁhe%@ﬁh ﬁ%@@‘é?oé}? é%rﬁ» Naz%@ae%olw t:b@n filtered
diifoggh EMISOE) andfthé ﬁﬁél&dasﬁxﬂﬂsh%@ &ithaDUBNQ V& fl). The filtrate was

Seih bt oSt v £ %%@%%z%‘% ey ?/gg ged in DCM

(92;inasgide Sstived)i n DCM (4 M) and EDCI (0.011 g)

:%%Tm%%%ﬁja nﬁzwa Eé(ﬁe AR ﬁ%’rgl%oﬁo utl()gdgggD(h%%et 039 b%1712601c acid
i(8.6p0PQIyrhol3 aaid\’h@yﬁr}@@rbnmmgiwwdk’ dediotlivid . X-propaBdgiming
ZEO bbé 12 em@lb tn Bgm (13&16 a%uso}ﬁp}éﬁetﬁﬁ?féﬁﬂe%ﬁ gﬁpﬁyﬁﬁg%%om

|rre over ni at ‘roo eact |

ﬁ@rﬁwa re %&éh%a@ﬁ EQPCHiPR MiviHtcayas Sinicd dor Thhayys atgpprademperature.
(N thi fngg?ﬂuain @k W¥s &abdand the Hé@mgqgfx&ﬁb Yvas shaken for

bt o r YR bl S st i i was

([dDs0IR 40 immbthane <2 dil saal wetdr ((]15 BOMTh2 6btained asidtion was purified by

I 0,
PRy s e s R R R RO, O h AR ppytrer
colugsn almd preanicyglyenis ywas ppplendlz dhe desrell dracdomsagerg ypoldased and
ivawkedpy lyiddiagicompoprd@Pbnat e hydrochl ori de (2.00 g)
'E%d%léﬁﬁhe b|t DCM (20 m ), and DMF. The reaction 15
tirred at. roomtenperature. The reaction

nﬁ?%flmléldv(é%) wwwlw& in BGMA1 Fn€)-haevassigded n ghe mixture

medGhilea fm cXﬂeLHd@lr ma@omgm Eratird tsaoabﬁ:m théhéee thd \ﬂ@esc)snd at
er was e

e et ae B cre%@%e%% Vg PR BGL A  Fesidue was
@hﬁﬁtdahgtafefsy:ﬂ pheetigte perfdrinanc i LBOMatdghddy. (Cohenn: Xtrra

artfcci'érsji{é 5 ;Rﬁlrlé £ X 0P rlﬁt\é a¥ %Hl%tégsﬁ) g cluent :

nance omat ogr ap
f@ H@HCQ)S iCHIgO B @Eé%@étonéahetgr@@@% jelpreduict Bagtons were

%gglbﬁred |an@the%oﬁ@1t whs &ad gﬂa?er&lt DOM i‘ \Qh’sr ddRied %Pih‘étrés@dhe then
ni ¢ sqlvents |eI ing 850 ng of

a S
@8?’&96%%3‘%3(“2%‘51‘11%%9% @fa Cfnawani(@/ 3 1ists the
conpounds that were prepared according to one of the
35.8bve 1fxanpl es. The stereochem cal conflguratlon

b d d
OGS (0 T8 oD Vet erBERREIEES sy 1verscd-phase
&Iﬂcﬂ ov@ Dot ChiralpekiAdd (Ykd, d 000de tinmetane A0 qint; tuegh ctiagol
98P0 HB\Q/ rlages%(f %11981%1) '15\)9 ﬁl agct%sac ?I‘? gﬂ%? were o collected and their

st er'eor Soner I'S “énan

@@hp@ttmwvap@mél Ehaelgrepiduavas étmrgi n IN&@E béeted |0iﬁfcanldd3ét¢d
%/@eldlng compound (245) (OR: +32.8° (at 589 nm, CH3OH, 20°C)) and compound
(244), (OR: -37.55° (at 589 nm, 26.1 mg / 5 ml, CH;0H, 20°C)).
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Table 1\ / ON O RHOO C\/ OOO¢c Co. No.

1, Ex. B.1 Co. No. 137; Ex. B.17; (1R 4S5 WO
WQOB8Hh®$aB806 PCT/ EP2007/061286 -64 O N \ / PCI/ERR0CI/061286

CNC\ / y/- 11111 S CGHO 059 /O O

Ex.amp_le B . o
sobpe e po i (3% RS Ror My eddfyoflpen Rghdigph

@a adbom (N@00312%1901) x THE, (190 nfl1 RaSytirkeg]and@eoled oh apiigetbath.

’ﬂoallanpbm%lﬁ;drﬁfe'\do ol S@HQI)OWaJ adBec‘lSarg ﬁ’le Raction n@ctg{% wﬂostl\rred for

\4 I]Qurs WNIG Wo@ng pn |th_q 1cglbgjh F@(tl\a sgdul@ l@r@zxqudp Q.82 HNNaﬁ peded

@Y the reaction mixture was stirred over the weekend at room ternperature The

[(Sindyn ,Iﬂs:pevper(@ C18 BDS (Base Deactivated Slhca) 8 urn 250 g, I D.5cm). A
gradient with two or three mobile phases was applied (phase A: (0.5% NH4OAc in
H,0)/CH3CN 90/10); phase B: CH3;OH (optional); phase C: CH3CN). The desired
fractions were collected and the solvent was evaporated The residue was dissolved in
DCM, washed with water, separated, dried (MgSQOy), filtered and the solvent was
evaporated. The residue was triturated under DIPE, filtered off and dried, yielding 5.65
g of (1R, 4S)- 4-[4-(2-methoxy-benzoylamino)-piperidine-1-carbonyl]-1-phenyl-
1,2,3,4-tetrahydro-naphthalene-1-carboxylic acid [intermediate (79)] (OR: -25.38 © (at
589 nm, 0.532 w/v %, 20°C, ethanol)).

b) Intermediate (79) (0.0078 mol) and 4-methyl-morpholine (3 ml) were dissolved in
DCM (40 ml). 1-Hydroxy-1H-benzotriazole (HOBT) (0.0075 mol), 1-(3-dimethyl-
aminopropyl)-3-ethylcarbodiimide hydrochloride (0.010 mol) and then intermediate
(46) (0.0078 mol) were added to the reaction mixture and was stirred overnight. The
reaction mixture was washed with water. The separated organic layer's solvent was
evaporated. The residue was purified by column chromatography over silica gel
(cluent : hexane/ethyl acetate from 1/1 to 1/2). The product fractions were collected

and the solvent was evaporated, yielding 3.1 g of compound (246) (1R, 4S).

Example B.16
Intermediate (25) (10 g; 0.0297 mol) was dissolved in DCM (150 ml, p.a.). Then a

small amount of DMF was added together with thionyl chloride (20 ml). The mixture
was refluxed for 1 hour and then the solvent was evaporated. Intermediate (42) (6.99 g;
1 equivalent), an aqueous saturated NaHCOj solution (150 ml) and DCM (150 ml)
were added and the reaction mixture was stirred at room temperature for 2 hours. Then
the organic layer was separated. The separated organic layer was dried and the solvent
was evaporated. The residue was crystallized from isopropanol and isopropylether. The
precipitate was purified by column chromatography (reversed phase; a NH4HCO5

solution was used as the buffer solution in combination with organic solvents). The
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O- OH'NO HII HIl ORM" O ~NCCH2 NNC ™
J+s,. SIrJy .ON\/ - SOO OCF3
WO 2008049806 . . . ... ... PCT/EP2007/061286

....... Co. No. 6; Ex. B.1 Co. No. 142; Ex. B.17,
[d2R(cT) fratBhnd were@olNected And 0k Bolverdt vdd evaprorbteD TheSedit was

Repiiggt i s Cafrebihhony Nl ey g fngliliopBindly ok bA°AD-1
RONhER®ODMohaRdEnd 0.166 1sopropgl @eghol; fiovR: 50 mil/min) Theprofuct
RBraldiord WwerB WORe N d Mahd sdiv@t Wds S &PordeOyR1dink 2.0 g of compound

EX‘a,l'Il le Bl7 ............................................

e . 8; . B..3; trans Co. .. 144 EX. i
8) @?@pe&% %s%o (i O g i THI Y Ted @fyy)slhe reaction
Y04k WdbblEd Qith@idEdn and then tetrakis(triphenylphosphine)palladium (0.083 g,

borohydride (0.0036.mol) was added, Cooling was, continued, for 4 hours and the
mixture wagfeacied ovgmight at tgmperane, TS wggione Wt aqdid (40 ) and the
pakem)wasvapgraied( Bhe repidugwves fissatyedin @) andiICl- (U wayadded.
PhOsepdratB brgafid Ve Fras Sricd (@gSDY, filtered and the solvent was
evaporated. The residue was purified by column chromatography (eluent:
CH,Cl,/CH30H from 1/99 till 10/90. The desired fractions were collected and the
solvent was evaporated. The residue was dissolved in CH30H/CH,Cl, and the solution
was treated with activated charcoal Norit. The mixture was filtered over decalite and
the solvent was evaporated, yielding intermediate (80).

b) Intermediate (80) (0.00194 mol, 1 g) was dissolved in DCM (10 ml). Thionyl
chloride (0.00388 mol, 0.282 ml) and a few drops of DMF were added. The reaction
mixture was refluxed for 90 minutes. The solvents were evaporated and DCM (10 ml)
was added. The solvent was evaporated again. The crude was dissolved in DCM (10
ml) and 3-aminopropionic acid methyl ester hydrochloride (0.00194 mol, 0.272 g) was
added. To this mixture, a saturated aqueous NaHCOj solution (10 ml) was added and
the reaction mixture was stirred overnight at room temperature. The layers were
separated and the water layer was extracted with DCM. The combined organic layers
were dried (MgSQ,), filtered and the solvents were evaporated. The residue was
purified by high-performance liquid chromatography (Shandon Hyperprep® C18 BDS
(Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm). A gradient with two or three mobile
phases was applied (phase A: a 0.25 % NH4HCOs solution in water; phase B: CH;0OH
(optional); phase C: CH3CN). Two different product fractions were collected and the
solvent was evaporated, yielding as a first fraction 0.160 g of compound (254) and as a
second fraction 0.244 g of compound (255).



10

15

20

25

30

35

CF3 Co. No. 10; Ex. B.3; trans Co. No. 146; Ex. B.17;
[IR(S),4S] HO11 /-\ 11 OHO?Q(r) HC-M_j ~~//
WORP0B/04980CF3 r0 Co. No. 11; Ex. B.3; cis Co. NeCT/LE2007/061286
Ex. B.17; (1R 4S) \1.0 HN- 1 _O- Ol~0O/ ON
OCGN rNCRH N-Jjl nANHNF O O0 O

Balladiui (RO8); 48pi)\in BEY (SOMIhwasstrgdend @oBR oh an ica-byth/ Sodium
%o%h@d@ie‘ @)(9-1 39 mol) was added and the reaction mixture was stirred for 4 hours

....................................

H,0)/CH;(B090/N0), phdke BOCHBEB{optiba#l§; phase NoCHIGN). Exe product
\%ra%tzgrf[vée%%%él%%dérbd&? %lx%n’?lwageb'apo%te%. lil‘l%elrgs_%ue’\k;vlag ritt%’ated
under DIPE, filtered off and dried, yielding 4.50 g of intermediate (81) (63 %; (1S, 4R);
OR: +21.03° (¢ = 0.504 w/v %, MeOH, 20°C, 589 nm)).

b) Intermediate (81) (0.000194 mol, 0.1 g) was dissolved in dry DCM (10 ml). Then 1-
hydroxy-1H-benzotriazole (HOBT) (1.2 equivalents, 0.031 g), 1-ethyl-3-(3'-dimethyl-
aminopropyl)carbodiimide hydrochloride (EDCI) (1.2 equivalents, 0.045 g) and
3-amino-propionic acid methyl ester hydrochloride (3 equivalents, 0.081 g) and
diisopropylethylamine (10 equivalents, 0.320 ml) were added to the mixture. The
reaction mixture was stirred at room temperature overnight. Extra 3-amino-propionic
acid methyl ester hydrochloride (3 equivalents, 0.081 g) was added and the mixture was
washed 3 times with a saturated aqueous NaHCO3solution. The separated organic
layer was dried (MgSQy,), filtered and the solvent was evaporated. The residue was
then purified by column chromatography (from 100% CH,Cl, till 2%
CH;0H/CH,Cl,), yielding 0.060 g of compound (256).

Example B.19
Intermediate (25) (0.00297 mol, 1 g) was dissolved in DCM (5 ml). Thionyl chloride

(0.00742 mol, 0.539 ml) and a few drops of DMF were added. The reaction mixture
was refluxed for 90 minutes. The solvents were evaporated and DCM (5 ml) was
added. The solvent was evaporated again. The crude was dissolved in DCM (5 ml)
and intermediate (55) (0.00297 mol, 0.859 g) was added. To this mixture, a saturated
aqueous NaHCOj solution (5 ml) was added and the reaction mixture was stirred

overnight at room temperature. The layers were separated and the water layer was
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WO 2008/04980G . . . . . oo PCT/EP2007/061286
0
....... Co. No.15 ; Ex. B.1; trans Co. No. 151; Ex.

B.17; [1R(2S-trans),4S] p OO \ I~ NCuuCHz N, -N

CRritted-with DARVMNIR2 tombifeBorganiClayers were dried (MgSOy,), filtered and
the $olvents were ‘evaporated, yielding ' 1.80 ¢ of compound (264). -~~~ "~

é) (E9mpt3&1§f %6%) @J (5'(@9&5*08 Wa%ihs%qu%rzi FAE% qﬂéﬁéheﬁ%nonoy/as
Oupbled withmitrdgen afd thed. tit;ral{w(ar[p:hen}jdphmhmtﬁ@ Jladium (B.070:2) was
[agi&ds)l“hé %tﬁr év?\?- @%qﬁﬁ e 'd/l% dh 1\:6- % MNa'then( s%dRme)&ohydrlde

the solvent Q@s e“%oral&i T prﬁu@t W&Sr ﬁie@‘?} cNﬁxmﬁLéiﬂom@é)graphy

~ O - ~OCuuuC—N~ﬁ:
@lﬂpq Céiz 2/ f@m9%léﬁ§9%0) Ngle prpguctgffactignsswere collected
ah@ e oBcnf¥Overd 55& o@ted B vhio. [THREEDid Sl asME B8 IGA 9806

}qg;é’:f;/%%o gFga(S 1(12 reated w1th actlvatelcgi cgarco!a_f J}Jhy m%gtwrel\vl%ﬁl\fteré\(li over

decalite and the solyent.was.evaporated .The.residue was purified. by. reversed,-phase

................................

(optlonal) phase C: CH;CN) Two dlfferent product fractlons were collected and the
solvent was evaporated. The residues were redissolved in DCM and both solutions
were added to diisopropyl ether. In both cases, the precipitate was filtered off and the
solid was dried, yielding intermediate (82) (31 %; m.p.: 257°C), and compound (260)
(36 %).

b) Intermediate (82) (0.000176 mol, 0.100 g) was dissolved in dry DCM. Then (HOBT
(1-hydroxy-1H-benzotriazole) (1.2 equivalent, 0.028 g), 1-ethyl-3-(3'-dimethyl-
aminopropyl)carbodiimide hydrochloride (EDCI) (1.2 equivalents 0.04052 g) and
3-amino-propionic acid methyl ester hydrochloride (3 equivalents, 0.073 g) and
diisopropylethylamine (10 equivalents, 0.290 ml) were added to the mixture. The
reaction mixture was stirred at room temperature overnight. Extra diisopropyl-
ethylamine (3 equivalents, 0.073 g) was added and the mixture was washed 3 times
with a saturated aqueous NaHCOj5 solution. The separated organic layer was dried
(MgSOQy,), filtered and the solvent was evaporated. The residue was then purified by
column chromatography (from 100% CH,Cl, till 20% CH3OH/CH,Cl,). The desired

fractions were collected and the solvent was evaporated, yielding compound (263).
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\'/ ON "OOR\ I N\ \ HOO11 ONHS NONZC
111111GN 1 NC d \ NH Co. No. 21; Ex. B.4; trans Co.
WOR00s2EBRI6 Ex. B. 17; (1R, 4S) ON p R H H O O PCI/EPI007/061286
po N ~N-CUW|CN_rN-CPHN§1N~O O- O O Co. No.
22; Ex. B.5; trans Co. No. 158, Ex. B.17; (1R 4S) -
I\ / / ON OR\N I HA /A\~-N\ ol J] ORO1 S\-H
HNNO ICuUWMCNSNI N/ z0 /Oc I\ Co. No. 23;

BxamBleABCO. No. 159; Ex. B.17: (1R 4S) -1\ / ON
d ORN\ IQ O~1g 'p-CmunCNloll \' / NHz HN/ N
@) CompQIndI26910d.00869 n&d) wexdis®lvid it (TIaHS(18on!) klod this@ylution was

’%g%leﬁwlaqlg (ill%n“té% Q@n@%&{g}g&gﬂ@e%ﬁéﬁﬁ%{@@ﬁ%@ %%fl %) and
sodqumdpagphydride ¢9.136 g, 1 equivalent) was added and the mixture was stlrred at
0°C for 4 hours. Then the mixture was quenched with HCI (1 N). DCM was added
and the organic layer was dried (MgSQy,), filtered and the solvent was evaporated. HCI
(1 N) was added to the residue and the mixture was stirred for 2 hours. The water layer
was evaporated and co-evaporated with toluene, yielding intermediate (83) as a
hydrochloric acid addition salt.

b) Intermediate (83) (1 g, 0.0017 mol) was dissolved in DCM (15 ml) and 1-ethyl-3-(3'-
dimethyl-aminopropyl)carbodiimide hydrochloride (EDCI) (0.397 g, 0.002 mol) was
added to the solution. Then DIPEA (2.8 ml, 0.017 mol), 1-hydroxy-1H-benzotriazole
(HOBT) (0.276 g, 0.002 mol) and isopropyl 3-aminopropionate hydrochloride (0.851 g;)
in a small amount of DCM were added to the reaction mixture. The reaction mixture
was stirred at room temperature. The mixture was washed four times with water. The
separated organic layer was dried (MgSQy), filtered and the solvent was evaporated.
The residue was purified by reversed-phase high-performance liquid chromatography
(Shandon Hyperprep® C18 BDS (Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm). A
gradient with two or three mobile phases was applied (phase A: a 0.25 % NH4HCO;
solution in water; phase B: CH3;OH (optional); phase C: CH3CN). The product
fractions were collected and the solvent was evaporated. The product was dissolved in
cthyl acetate and the solution was washed with a saturated aqueous NaHCO3 solution.
The organic layer was dried and the solvent was evaporated, yielding 0.324 g of
compound (276).

Compound (272) was prepared analogously by reacting intermediate (83) in the
presence of methyl 3-aminopropionate hydrochloride instead of isopropyl 3-amino-
propionate hydrochloride.

Example B.22

Intermediate (63) (2.49 g, 0.00739 mol) was dissolved in DCM (6 ml). Thionyl
chloride (1.07 ml) and a drop of DMF were added to the solution. The mixture was
refluxed for 1 hour and the solvent was evaporated. DCM (6 ml) was added,
evaporated again and added (6 ml) again. Then intermediate (85) (2.24 g, 0.00739
mol) and saturated aqueous NaHCOj; solution (3 ml) were added and the two layer

system was stirred at room temperature. The layers were separated and the organic
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161; Ex. B.17; [1R(S),4S] O m~O9H-N/ HN -~s J N
NS NO / NHOROO

layer was dried (MgSQy). The crude.compound was purified. by. flash .column .
‘chromatography (etueht: DCM/MeOH' from 100/0°to 20/1)." The ¢compound ‘wa's

99/ 1‘} The §sirebractt&is wete cBH&ted diANGe $Averdvas %@%or yielding
B. 17, [1%5%,43] ON 000 ~Xow N ;~, 1 ~OC nuntC
ROERPARICN 0~ O

.Compound (278) (1.52 g; 0.00244.mel) was disselved in. THF (12 ml).and nitrogen gas

e puoplsglped o0 ey a g Ry inpSppincliplipdium

(0L gNNNL @) a@d s@H8m@ordydritie (0.8% g)Bxere Bddgd andahsre@ction

WO Blrecod g SHRaflc. The Lucic? BB reRe ol 1

evaporated,GdcldiNg int2@nedm=ue (8)5; cis Co. No. 165; Ex.

8 Hra A LT R e i B G llososo
Gaus alided th6he sdixtionB. Tlorthio rhRfURy WAShd 0 ABOR0PReBFEmine (0.850
I?Iﬁ}-éllﬁi: %Qgrzéﬁ%lﬁﬁlopfo%?dnaée ﬁyd?och?or?de—(o.259 g, 3 equivalents) in a small
amount of DCM. The reaction mixture was stirred at room temperature until
completion. The mixture was washed four times with water, dried (MgSQO,), filtered
and the solvent was evaporated. The residue was purified by reversed-phase high-
performance liquid chromatography (Shandon Hyperprep® C18 BDS (Base
Deactivated Silica) 8 pm, 250 g, .D. 5 cm). A gradient with two or three mobile phases
was applied (phase A: a 0.25 % NH4HCOj; solution in water; phase B: CH;OH
(optional); phase C: CH3CN). The product fractions were collected and the solvent was
evaporated, yielding 0.324 g compound (277).

Example B.24
Intermediate (88) (0.000602 mol) was dissolved in DCM (6 ml). Then thionyl chloride

(87 ml, 0.001204) was added and the reaction mixture was refluxed for 2 hours. The
solvent was evaporated and DCM (6 ml) was added again. The solvent was evaporated
once more and again DCM (6 ml) was added. Then intermediate (75) (0.000602 mol)
and saturated aqueous NaHCOj; solution (3 ml) were added. The mixture was stirred.
Subsequently, the mixture was washed with water and the separated organic layer was

dried (MgSO,), filtered and the solvent was evaporated, yielding compound (273).
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$xatple B26// O O OO0/ O

this mixture was added DIPEA.(0.076 ml),.1-hydroxy-1H-benzatriazole (0.008.g) and
isopropyt Sapinqggopiggac pydroghlyrids (0023 g)jo il i DO, g P
g regesion grigtpre VasRtigied osprnight 8pom temprrafrsy Ty agtion mixture
hvals vBhdd With Mhatdr Wifree@intes), dribd @259, sndPuitied by dohfi® O

:@':a::l':'éég':'i\b:”3'35"E$<:"B:'75'h{b:'iéé:ﬁuc"(éhi:hi”'cb:'

. T~EX. B.17; [1R(S),4S] wvisual) CNH2 0" ORN
Nhterra dinte 860 (& 004INnOl)Ovas-disblved B BC® KRONil)Snd Av-dthd/ 1} 3-(N,N-
Qirﬁ)ethylamino)propylcarbodiirnide (0.920 g) was added. To this mixture was added

......................................................

DOV . adBed drid thd R{aD)iodHBlixtudelhdashvasbed RRG)water@thzeQifmed), dried
\;ﬂg\?Bler% tég' 01Irg~én1Dc le%e]f 1WE-J.SCGV%p§'/E\ltGId! R p‘?irilﬁeg) b}cl) column
chromatograply (heptane/ethyl acetate; 1/1 - MeOH /DCM,; 1/10). The product was
further purified by reversed-phase high-performance liquid chromatography (Shandon
Hyperprep® C18 BDS (Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm). A gradient
with a buffer solution and organic solvents was applied, yielding 850 mg of compound
(280).

Tables F-1 and F-1a lists the compounds that were prepared according to one of the
above Examples. The stereochemical configuration for some compounds has been
designated as R, or S™ indicating a relative sterecochemistry when the absolute
stereochemistry is undetermined although the compound itself been isolated as a single
stereoisomer and is enantiomerically pure. For some compounds the melting point

(m.p.) has been included.

Table F-1 :

Co.No. 1; Ex. B.1 Co. No. 137; Ex. B.17; (1R, 4S)
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Co. No. 7; Ex. B.3; trans
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0~~~~, 11HC N
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N—C:
...... —No. 43; Ex. ’8.9 Col
[IRR M4 HNO9/ ORHOS

S, O/ 0OO0OSNHNOO HO
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[IRSUS H O 00
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O
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CFy
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°C
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Co. No. 160; Ex. B.17; (1R,45)




WO 2008049806 . . . . o oo PCT/EP2007/061286
....... Co. No. 54; Ex. B.12 €. No. 190; Ex. B.13;
[1IR(S),4S] | HI '\ OOI~HOORNN -OC nuwCN
rNC_OH ypv ~/ ' S NOO OO0 ~\\ N
............................................ e
O_ ..O ....... O .................... g\,
....;/.\\\\i""%.—N....HN.—g... ......... NO
...... . No. 55; Ex. B.12 Qo. No. qqi; Ex. B.13;
[IR(R),2S] / \ H\ R\ 11 11 OH-eJrcﬁwnC-N_rNCh
S N-h O OO S 111w N- -0

Co. No. 25; Ex. B.6; trans; 112- 115

[@@(}@) 2ASEx. HHSRtraIis \ NO- O1

~~~~~~~~ 1 4Ex813

M~C-N. rNNC INHO S Na OO

O

(6]
Il
O—C

Co. No. 30; Ex. B.5; cis

Co. No. 166; Ex. B.17; [IR(R),4S]




~/ S Co. No. 59; Ex. B.12 Co. No. 195; Ex. B.13;
[IR(S),4S] R OOO- O/ \ NI M Il Il I-\ HII
WO DOGRMC- N\ rN C -\s \" S OO R NH\ / O CPCHEP2007/061286
Co. No. 60; Ex. B.12 Co. No. 6; Ex. B.13; [1R(R), 49
WD 2008/ 049806 PCT/ EP2007/061286 -74 / OH9OR H O O H
Op NN~ -OCIIINIITIGNCgp NN\~ OO HO

[1R(S),
Cl1 -NNH S

Ex. B
HO HRF ¢ —Co. No.l63; Ex.

B. 13; / 4S) Co. No. 199; Ex. B.17_ /1R 4S); mnp.
161...C.(Buchi..visual). H._ ON _IN\_ ' & 0.0.0/L.NOO ]
ovczzﬁgi]szmx.y&w; mi. 164 °C (Biichi | 5 168: Ex. B.17: [IR(S)4S]

Co. No. 33; Ex. B.7; m.p. 165.4 °C (Biichi
visual)

1]
O—Cliy

Co. No. 34; Ex. B.§; (1R, 4S); m.p.
111.47 °C (DSC)

/

Co. No. 35; Ex. B.§; (1S, 4R); m.p. 101.6
°C (Biichi automatics)

Co. No. 171; Ex. B.17; [1R(S),4S]




-OHN-dil. RSCNNHHN Oo

WO 2008/049806G . . . . . . . .. e PCT/EP2007/061286
T
...... . Co. No. 64; Ex. B.17; (1R 4S) Co. No. 200;

Ex. B 17: (1IQ’ AQ) H R5'R \ HHNS NOOCS N~ |

ONo O OO0\ OO

. No. 65:9Ex. B.17: 5}—1«43) mp. 188 Co.

No. 201; Ex. B. 17; (1R, 4S) |C (%uchl visual) WO

ESOSIG043%886~~§%/~&§22%7/061286 - 75-0-H Nyp S 00 0 S
e. Noy|36yEx L &SEIMNH S g

G206, 0007 86C (BachiBisk) (IR(S). Nps‘i . 1%019‘ R s

B. 17, HY p NI 07 RV H

SN 0,0 90\ o) c

.No..37¢CBx. Bl00; 6Y; Ex. B. 17;
B.17; élR, 45) H

Co.No. 41; Ex. B.10 Co. No. 177; Ex. B.17; [1R(S),4S]




ON\ RI \/

1T H\V 1 ?H2)4 O"RS NOO- OSNHN
oOd ~-O0OO0 O O Co.
7

68; Ex. B.17; [1R(S), 4S] Co.
WORN08AME06 Ex. B. 17; ( 4S) OH R OR OH H R EXMBP100T61286
S (CH2)g \ N\ < Op p\

B. 17; ‘ . - (1R 4S) WO
2008/ 049806 PCT/ EP2007/ 061286 | - 7 ?2RONT9 HN O S NH
@6MWo.(4CHEX 5B.Q0; (PSQIR Pirh.p.

Co. No. 45; Ex. B.10; (1R, 4S); m.p.
114.0-126.0 °C (Biichi visual)

Co. No. 46; Ex. B.10; (1S, 4R); m.p.
112.7-118.6 °C (Biichi visual)

/—O>_I}N—EIIII--

Co. No. 47; Ex. B.17; (1R, 4S); m.p.
223.7-233.8 °C (Biichi visual)

Co. No. 183; Ex. B.13; [IR(S),4S]




000000

WO 2008049800 . . . . . . .. e e e e PCT/EP2007/061286
R
....... Co. No. 72: Ex. B.17: [1R(S),4S] Co. No. 208:

Ex B 17; (1IQ’ AQ)H O Q O\ N\ O~lii~ RS NH
NOO-1 N (OH

RSoHi g \/§
Co. .7%;08.17

B. 1/4d ( ,g 4 -nllgg-NO
I N\ | R //O

[13( S), 4

226 1 233 0 °C (Buchl Vlsual) .........
Co.

No. 74; Ex. B.17;

Ex. B.17: R( S), 4] 001 o
.~~S O(||)01 1 Ow

2008/ Q v 306 PCT/ EP2007

| / HN-911, (]?/\IN\RN

[ LTS 2/ 1T99] T™NO~ ]

i
—0—C IIIIIIIC—N

3
&
\\

N—C

Co. No. 50; Ex. B.12

C@T\\IQN'?L?EEN,QIQM AAAAAAA 5 MOMOMO; (((((( /UIL

O Q
] C>_H ]
—O— IIIIIIIC—N N—C:

Co. No. 51; Ex. B.12

(6] (6] (€]
] i C>_H HAQ
—O—Cm—g WMC—N N—C"
@ B\

Co. No. 52; Ex. B.12

Os /NHZ

0 0
[ I C>_H
—O—Cum mmC—N N—

O

Co. No. 53; Ex. B.12

Q
\—cr,

O_
[@]
C

Co. No. 189; Ex. B.13; [IR(S),4S]




OroH/ HNH/ y\\p" Rplv. -NSNOO-1S %\NHS
NOO OOO
WO 2008/049806 . . . . . .. .. e PCT/EP2007/061286

No. 77; Ex. B 17; [
R(S), 4S] H / [~
ONSOQ RS i

-------------- O - - s o o= w
..... Co. No. 78 EX. | B AAAA 17, 1R
Neo M, EX:pRa7: LIR(S).  451] cdNo Mop. & b 'li\o'[lRw"/S]
y\l\l’" N 11 III‘IUF(.I—\\I\II‘IQI\IUU“\ I
SNO(B\OOOR i ) o [
..... . i, ./ \.H ). R R e W 2. ey ~
B B D G SN Bad0SSRR

<

.Co.No.55; Bo.BMd. 79: Ex. B.17: ([:q.qucR)wmzch)ls bR (RS
|

Ex. B.17, [IR(R), 4S] OYO O O HNL/ p", w

OOl,O \ Vv OSNEORNI—NOO

E)éj 3&6 '6@_@&0‘?@1807/ (1)2;1231;;}

Co. No. 60; Ex. B.12 Co. No. 196; Ex. B.13; [1R(R),4S]




HOON\ HHOSNOO~HSNH RaNy\)'

(ONONO)

ORNESOpPp

Ex. B.17;
OSR\)\

CON061EQB|}@ 82 Ex. Bl7

¢d. 863)194$x @13 N@R(S%M&]

B R 45, /B’.’”I?N"’L

[IR(R), 4S] v /I HO H Hy NNXT 7y ~
Q Na OO0 ORNHSNOO ¥ S
.(“3. ____o/_ ........... o.%\\‘. ...... E l N
= . HO: . I\Q/..O..O

.......... d - e NG

g ‘5@5

RO OO

B.17: [1R(R), 4S] (0 O\ N
Co.. No...85; Ex. B.17; (1R.4S).

[1R(R), 4S] WD 2008/ 049806 PCT]
Co. No. 63; Ex. B.13; (IR, 4S)

(1R 4S) CF° No. 220; Ex.
| HN $ 00O H
Co. No. 221; Ex. B.A17; .. .. ... .|

| EP2QD1696328517; (IR, 4S); m.p. 161
°C (Biichi visual)

Co. No. 65; Ex. B.17; (1R, 4S); m.p. 188

Co. No. 201; Ex. B.17; (1R, 4S)

°C (Biichi visual)




-79 HI HOO\ " N\ \ r/~ N
HNNOO JIN/7 OO NH
WO 2008/049806 . . . . . ... ... . ...

Co._ No. 86: Ex. B 17

NN RIf JS OSNOO

7: (1R 4S) / RHI \ H O\
O SNOORS\ O¢

[@]
R O A o
........ WIINE O/N

0O N,
............... ~ ALY
= %, Nod 87 Ex. B17:

B.17; [1R(RS),4S] OR N1 N \

N OOO NHOOOO
Co. No. 66; Ex. B.17; (1R(S), 4S)

(1R, 45)°To. No. ; Ex.
/'l HSNHNNOO OS

Co. No. 67; Ex. B.17; [IR(R), 4S]

\J '

Co. No. 68; Ex. B.17; [1R(5),4S]

Co. No. 70; Ex. B.17; [1R(S),4S]

Co. No. 206; Ex. B.17; (1R, 4S)




B.17; (1R 4S) RH pNN\ 'SY-f \/ /1 HI ~\o, r
11" Ol NOO l—lﬂ~1n| ﬂl\lHQl\l—vﬂn\ﬂnﬂ(‘n
(1R 45) Co. [No. 226 3, 17
7 806 PCT/ERP007//061286 48 ﬁ({@
u ' S NN O b\“
(\CHz)s o)
............................ T
00
Co..No..71; Ex.B.17, [1R(S).4S]. . . . . .. .Co..Na. 207; Ex. B.17;.(1R, 45).
....... No. 91; Ex. B. 17, [1R(2s- ns S] Co.
No 227( B.17: (1R 4S) RH 0\
~On RS O p/ f|r o
. O’g ........... (.éHz)s. R T
e ).......::::::?::O.\::::::::::::?i\{:::::::::::::::
e g
17, 4SRN\

Co. No. 75; Ex. B.17; [1R(S),4S]

Co. No. 211; Ex. B.17; [1R(S), 4S]




/I HNN OO OR N\

Co. No. 93; Ex. B.17,
— (1R 4S) O R H QN

L\ N\

O aHOO 9X 0O

[1R(R), 4S] Co. No. 229;

NOOQrJT S\ [ [

HHN\ O OORaHOS O G
), 4S] Co. No. 230;

| EP2007/ 961286
N o\’
N,

(6] O\

D

Ex. B.17; [1R(S),4S] \ Rl p
/" I\ iNN~= J7 \\ S
.aANH N '

.,/.\O..
..... oy

....... Co. No. 96; Ex. B.17;

o 18 35l ATk 1O 9

(%0 ZAG BB 1l 1RGY, 45
\ NYT pH\J(, OH-NI

S OR°,

Co. No. 80; Ex. B.17; [1R(S),4S]

Co. No. 216; Ex. B.17; [IR(R), 4S]




\ / g/ HN/ H
SNOOOp OO

\";) VU NVY NN OH RN\ SNOO S

WO 2008/049806 . . . . ... PCT/EP2007/061286

[1R(R) 4Sl Co. No. 233

/ NHNRI\ OHONH

1R(R) 4S] Co. No. 235; Ex.
806 PCT/ EP2007/ 061286

Co. No. 84; Ex. B.17; (1R,4S)

Co. No. 220; Ex. B.17; [IR(R), 4S]

Co. No. 85; Ex. B.17; (IR.4S)

() )

o<

W, .
SR oY

Co. No. 221; Ex. B.17; [IR(R), 4S]




WO 2008/049806G . . . . . . . .. e PCT/EP2007/061286
s
...... Co. No. 101; Ex. B.17; [1R(S),4S] Co. No. 237;

Ex. B 17: rm(re\ AQ'I nnl HN-/ / \ O-P | JIL O NNMN
R NH

....... ﬁﬁi\bﬁ'ib'zi"g;("é 17| [1R(S), No. 238;

Ex. B [ 1R(R), 49] HION\HNR\gH— 6N O O

0 1" YN N Ry/+600RNNOO OO 00 Co. No. .|

108;N&X%6; Bx 181 7] AR(4R), 4S] Co. |Noe. N3222F%x. B3I (1R, 4S)

[TR(R), 4S] H 7 Ub|\|\~u~|\|h S 6 NHNCO O O

R NH NCr . No. 1 Ex. |B.17; {1 4s] Qo. My,

240; Ex.\H [1R(E3 WO 2008/ 0 N NG

PCT/ EP200#4 Olop N (’ qJods

1J1 N | SN 09 00 !

..... /\Y__OO

_Co.No. 87cKx. B 7: UBSIS Ex. 'B' '1'7'

Ex. B.17; [1R(R) 4S] \ |

NH \vR R

Co. No. 90; Ex. B.13; (IR.4S)

Co. No. 226; Ex. B.17; (1R, 4S)




SOOONN ONHCHOO

~p|

Co. No. 106; Ex. B.17;

0" OO

[1R(S), 4S] Co. No. 242;

Ex B 17; [1IQ(IQ)’AQ] pH~ll\/ HalMN_ /] \ (')QNHQNP
p \NN O-O'rill NOO O|ON -
........ .. H|
........ .. R ¥ N...N.O..O.N.\
.O.S ?\\\\“ N N . ey T Y Y P
...... Col No.$107; Ex. B.17;| [1R(S))4S] Co. No. 243;
Ex. B.3 -%Aé/H/I ONONHSINOORMWOHS OS -0
aNyA-yN,,~ OO O O Co. No. 108; . [1R(S), 49
Co. No. 244; Ex. B.14; (1R 49) R\ I
““““ TR PRS0 =W VO N VGRS N I 1 A @ TS N~ o N o M = N D I V70 N I
oo 1 1R Ry RS Ha D] |
245: Ex. B.14; (1S, 4R) WD 200 <
PCT/ EP20p#( 061286 -84 \/ [ | S A
H~Rs N"" R 0 0~ nvOoOO
Q

Co. No. 94; Ex. B.17; [IR(R),4S]

Co. No. 230; Ex. B.17; (1R,45)




Co. No. 110; Ex. B.17; [1R(S),4S] Co. No.246; EX.
B.15; (1R 4S) /~0 0\ / I HI o/ \ 0 O\ ~-N\ ~/0O

WO 20R04986N S O S NH S No O~ 0 HR N/ HN O- EUITCBP20h061286
111; Ex. B.17; [1R(S),4S] Co._ No.247; Ex. B.l Ib; (1R
4S) Ypo\ / I HI "co/ \ "®Y NO~1p" R\ | ON -
SO R OSNHSNOO-1OH/ HNO- O

[1R(S),4S] . No. 249,
~ O\ X, REYTAY 1~ H S
_‘\“’%___ “‘1 Cf w)?

¢d R(34Skx 817, N0RADAS]

HIO RO YT N YIS . =N75 0

H{ﬁp\) Jfg(] B 17

a4>) H

Co. No. 99; Ex. B.13; [1R(R),4S] Co. No. 235; Ex. B.17; [1R(S),4S]




WERMEBPBOO7/ 061286

OQ OHNGOG 0 Co. No. 115; Ex. B.17;

No. 251; Ex. B.1 Ib; [1R(S), 49

-85 0 O |/

[1IR(S), 4S] Co.
WO 2008/ 049806
\' H\ O O ON EH/RP20C7/061286

111111CGN, rNH p S NH S NC Og ~/

23
, 4S]

2 \od VN
H» OO0 OO

C6.No. TOPLEX 3§, 1 3: IR BHS] B 13-

Ex. B.17; (1R 4S) | OH/
p

Na O—ION\NH R

Co. No. 102; Ex. B.17; [IR(S),4S]

i{ & Y

Co. No. 103; Ex. B.17; [IR(R),4S]

9 !
A o?ﬂ CFYQ

Co. No. 104; Ex. B.17; [IR(S),4S]

Co. No. 240; Ex. B.17; [IR(R),4S]




WO 2R8/084806 O S NH N O O~ P-

OS 0-""YOR N O Co. No. 120;
Co. No. 256; Ex. B.18; (1S, 4R

B.13; [1R(S),4S] Co. No.257;

Ex. B.13;
O Oy OHTI

[1IR(S), 4S]
I PRN\

HO O O HN O Co. No.PdREP20B%061286

B. 15. b WD 2008/ 049806

PCT/ EP2007/ 061286 -86 O ~ \"® N CHO-pm R ~\/N\ R g
HO JI NHONHG6 NOOOGANHO ON HO O OH Co. No.
122; Ex. B 13; [1R(S) 4S] Co. No_258; Ex B 13; (1R

H I o OHANII Il - U -1

45)

O Co.

Co. No. 242; Ex. B.17; [IR(R),4S]

Co. No. 107; Ex. B.17; [IR(S),4S]

J e O
chrr?

O H
S\ ) OYQ

o]

Co. No. 108; Ex. B.17; [IR(S),4S]

8

Co. No. 109; Ex. B.17; [IR(S),4S]

Co. No. 245; Ex. B.14; (18, 4R)




OHROG6 NH6 NOOO OHNO

I'N

WO 2008/049806 . . . . .. .. PCT/EP2007/061286
T o
....... Co. No. 125; Ex. B.13; [1R(S),4S] Co. No.261;

Ex. B 18 b; (1S 4R) Q ~Rni\l?l\l\('1—lﬂ‘\y'~l\ll B R
NQ N NHNOOONHH\ O()—IOOCo 6. 126;
Ex. B,13 ,43] d;i;AB\& L, XS, AR
W)z%ﬁsg b51086 To7 v HIL A (N0
p R o Xe) HN-C)‘Il 111114 GN N}-QN
NN O\ s
SRR H AR S
Co.No. 110; Ex. B17; [IR(S)4S] | Co.No.246; Ex. B.15; (IR, 4S)
A NAON0
Ex.B 13;| [ 1R(9), 49 No. 263;
I Q- - ZNzLMa(S $ 0 O
128;L Ex. B.13; 11 %o
- ORHNOO/~\"Q S
VONHM 00~/ 00
.................................................. HNA,. O
O

Co. No. 112; Ex. B.17; [IR(S),4S]

Q

OO

2oy

Co. No. 115; Ex. B.17; [IR(S),4S]

Co. No.251; Ex. B.11b; [IR(S),4S]




WO 2008/049806

ORS ON\N | a\Ps/
CGN rNHN O HN

~11 NH

NOOOOp pOdIm

.Co.-No0.252; Ex. B:19. . . . . .. ..

.Co..No..116; Ex..B.13;.[IR(S)4S]. . - - . .
NO.

....... B, 13T, EX. B I7[ [IR(S), 45 0. No. 267
Ex. B.1K b 43), O /\-N\ - § " RJl
NH S No@o O\ 4 N nnnG-0 O i i
No. 134 YU Sk A5 T TR ) 48] oo, N=26RF .0
2008/ 0454 ¥/ EP2007/061286 -88- | (Y
ON\TNO ~pv HN6 O\/,-OR ON \ 6 0// NaN
OCSP(NO Ng7269:B. B&\[lﬁ(‘s})%sl(,lﬁ; 406. NB.B53; EXOB, 1@0(11#3@)

— B (IR AS) 139 €ABSS

0@

m@

Co. No.255; Ex. B.17; (1R, 4S); m.p. 133
°C (Biichi visual)

Co. No. 120; Ex. B.13; [IR(S),4S]

O

O

¥
0 SOH NI;“" I\O/ 0 0L
ke

Co.No.257; Ex. B.15.b

Co. No. 121; Ex. B.13; [1R(S),4S]




OHI OO/ O C NR\ uu
/\O6 NHS NOO 11

uGNN11 OO~~~ -C

WO 2008049800 . . . . . . .. e e e e PCT/EP2007/061286
. L
e R T T AT A TR R

[1R(S), 49] (DSC) F / O p RN\
o} IGNNH O

Co. No. 123; Ex. B.13; [IR(S),4S]

Co. No. 259; Ex. B.19

) !

0 O
S50

Co. No.260; Ex. B20a; m.p. 179.36 °C
(DSC)

R ,0

o . "'lu(

NH N-

OQ
O
o HN- \O
\( <
\ N

Co. No.261' Ex. B.18.b; (1S, 4R)

Co. No. 126; Ex. B.13; [IR(S),4S]

~,

\\\iL O\
Oi

0
I

Z
S

Co. No.262; Ex. B.18.b; (1S, 4R)




WO 2008/ 049806 PCT/ EP2007/061286 -89 HH / N\ | /
&S N\ N NONINONRSOCND O~N HNAHNj o O
W@ 208049806 PCT/EP2007/061286

¢d RIS 60, By, 279

’
Iad N
U7r. 100U (DoY) O N\\ T LA\l

3.
I 549/,

o No. 1299Ex N013:3{R(9)B) B- 22
A .1 1 .- \ 11T lJ . i

2P
; (1R, 4S) in
2008/.049806..PCT/.EP2007/.061286..
Eb. Md.@29; Ex. B.17; (IR, 4S)

Co. No. 132; Ex. B.13; [1R(S),4S] Co. No.268; Ex. B.19




internediate (81); (1S, 4R internediate (100) O Nyg
N ORHONHO&ZI NO HO4 ONOI O
WO 2008/049806 . . . . o PCT/EP2007/061286

Lnternediate (101\ (1IQ AQ\ N

\N\ RS HOnRR
86 1R N

OOOO

t t Fate-1ab 55 By 1% UR. 45p: up
SoNONBSTERA IR hnoef)"fm@@limm ®c\ /S

Co@qugr@n;déﬁ}i@({%)Sh,itewgd(?tﬁf?ém%? (5'9511[;@?‘@56%% AAAAAAAAAAA

CE3 internediate (97) interne S(53(105) Cormound
i denti fi catd on

\4

Co. No. 136; Ex. B.17; [IR(R),4S] Co. No.271; Ex. B.19; 200.36 °C (DSC)

Table F-1a :

Co.No.274; Ex. B4 Co. No.275; Ex. B.25




General pro
using an A
W 2@psas98omhar

cedure A The HPLC neasurenent was perfornmed
liance HT 2790 (Waters) system 5 conprising
y punp with degasser, an aut osanpl BCT/EB2007/061286

colum oven (set at 40 C, un
i ndi cated), a diode-array det

as specified in the respectiv
fromthe colum was inif to_a

ss ot herw se
ctor (DAD) and a col um

e nmet hods bel ow. Fl ow
NS spectroneter The

M5 det ector was coanl g

, \ wel |
EN’%ry needl e vo tage

1000 in
The capi

tenp%%grﬂre was nalntalned at
used wt he nebulizer gas. Dat

@. with an el ectrospray
o8/ 049806 PCTLEPS / Q87
uired by scg -

tine o ® : j
s 3 kv#ny the source
140@%(}Ritrogen was
a ac ition was

perforoed with a Waters-M cronmass Lynx- Openl ynx
dat-a-system--5-General - procedureB-The LC measurement
viae Ner76r Bed3.2ki(hB, 4%) Acqui t y| GRIND-ZRatar B)235 (It &)

conpri si a_kinary pu a sanpl e organi a colum
heater (se 55 C, i ode-| array det DAD)

and a co C in the respect bbR etho Ep
bel ow. oW t ol umm split 3
spectTonet er. The MBS d tgctor vvamgs?:ﬁn [ Y h anO >

el ect rospray i oni Zatl on |SOUF ce.

USH.MGo.278VEL.IB.L2;MBRO4S)0. 02 sec
nﬁmwi_age_was 3.5 kV an

Mass Spectra wete

O pe By Fa RO

kel 8S6UPSE) t emper at ur e

was mai nt @ at 140 C. Nitrog
nebul i zer Yg€ ta acq IISItIO
WAt er s- Mcﬁ;\\o 5 ShYnx- g

Gener @
usi gg Ja Shl madzw 2010 LCMS- sys
di ode array detector detector

gen was used as the
n was performed with a
penl ynx data system

The HRLC neasurenent was perforned

tem conprising a punp,
(DAD) (set at 200-300

n. N 00, FXOBEISSO K, ensapor at i ve

light scattering

detector), a columm oven (set
specified in the respective ne

at 40 ¢ and a columm as
t hods bel ow. Fl ow from

{Tlablechi untormwalsatespdfiformitle OV M psjperctino aetoedancAwitARGE procedures

(at mosphefee éc%%ﬁﬁl%{ﬂra?PﬁPem cal ionization) source was
used as stan positive and negative ionisation
redes—{twe—_separate—+unsr—Mass—speetra—were—acquired
25 by scs g frome.g. 150 to 500 ja 0.7 seconds
usi ng g, s q rre of 0.3 seconds (0 @ ar
possi bl setti ngy, N
current e i onigat . 50
A for negative The probe bias Was 4.5 kV
for positive i oni'za) -4.00 kV for negative
A e R Y, T
vati+on LIIIC 1T 7TIcat ©u baplllal y) [}
tenperatuvva 250 C. The CDL volta -5 V for
positi node and [(+5 V f tlveH
i oni za h t bl o¢k tenp g g
Ni t rogenO%s usedO e nebuli zer «“ﬁ / M npH

Cccasional |y (depend| ng on typ
el.ectrospray..i.oni.zat.i®¥n..was..us

niatpatedietel (80); ZER,i46N modes. Thé

e of conpoun
ed.in.__positive.and. .|
imtetmddiate P)gas fl ow was

4.5 1/ mn. Typi cal




35 paraneter settings for posi

tive ionization used a

probe current of 4.20 A a probe bias of 4.50 kV, a

waDoswgistage of 25 V and a CDL

The heat block tenperature
paranmeter settings for negat
2008/ 049806 PCT/ EP2007/ 061286

65-

-3 50 kV,

t enper at ure of PSUER2007/061286
200 C. Typi cal
ioni zation used a WO

-92 probe current of
a COl \/nlf.'-mp of

-3 50 A 2 prnhp hias of
ure (
dure
Xterr

i.nj.ect.i.on®vol.une..of..10. gl AAAAAAA was.
11®te‘vfnﬁd1atep(83;) tive ionization 1

46x10 ) Iwith a flow ratg .

nobi.l.e.phdses. (moblle phase. Al .95% .25 mM...0
antromedin@d 81 R{ S, #R5 % acet onil tinteinegdiatoblilOe phase B:
acetonitrile; rmbi I Ko se C. [nmet hang vvere enpl oyed

to run a di ¢ ionfroml 0 1 %%"49

% B arft i nutes, to 4 ahd_ag e B

1 mn theecondltionsfa?“ r@ d

reequi Iﬂob‘( P0 Wi th O % Alfor 1.5 mhAdYes” An

.used....Cone.. v8[tége
riternanit@ 0l OV):f(dR, 4S)

MAS

negative ionization Method 2 addition to |
gener al du rsed phase U tra oM
Per f o e i 15 I chr omaf ogr apm)\ses’ ¢ E%Jv
on a b hyIS|I xne/5|I|cahy| E@)C 8
colurmﬂ(oﬂ m 2.1 X m Waters ACquitfy¥ wth a
flow rate®of 0.8 m/m Two- nobi | e phaseg(rmblle
pintesmediate@34); ¢R.cMY ¢ aci d i n | Heommslidiabler); d5BHAR)

nmobile p B: nethanol) wene used tg=t
condi t pon=Kr om 0/A?a 5 %B to 5:%
i n 1Ho3c\ s~ 0/2 ni nut
vol u .5 1 vvas 20 used. Cone vg
P_Q__S_i___t _________________ i oni zation node and 20 V for/hegative =~
19%@&1h6%r{951}3de Method 3 In d%bﬁﬁé&‘ihté?log?nera'
proceuur ——Reversed pHdbE HPECwWas Tca T edout—om a
25 Chr ho(4.6x 5 m) w of 3
m / mj ol gl g_s (1 N95 % 2

a HHacet g?acet ( N
acetoQitrile; nobile pP\ase C wer e errpa’%é)
t-o-run_a-gradi-ent-condi-ti-on-from-96: % ~~~~~~~~~~~~~~~~~ 2% B-and- 2
oxntemf:diat@ YA B and 49 % C in ‘igormagiat %&1049&130411)%

(
in 0.3 yut es and hold for (
vol unefoh=% | used. ne 3
posi tTv nFIt‘\gT@ﬁN‘r?o nd 2
i oni zatiyon node. Methdd 4 In
proceduf e A: Reverse hase Hj
Chronolith (4.6 x 25/mn) wth
Three nobil e phases (?mbl le-3

). 2 minuteg. An injecti

aflowratce of 3 m / mn.

AeRediad@fat e + 5% acet aniti

35 -phase A 95% 25nM

intermedite (Shhase B:

acetonitrile; nobile phase C

to run a.gradi ent condition
Mﬁ—%—w JESNUHCRION i nut es,

&uherahptodedure AD. 2 m nut es.

f
to
An

nmet hanol ) were enpl oyed
rom 100 % A, to 50 % B
100% B in 0.3 m nutes

i njection volune of 2 gl

g%%ﬁ&ggg%%@%%@ wél?%%rfgﬁﬁed]l%h}é NI SN el %%ﬁers) system

comprising a quaternary pump with degasser, an autosampler, a column oven (set at 40

°C, unless otherwise indicated), a diode-array detector (DAD) and a column as

specified in the respective methods below. Flow from the column was split to a MS

spectrometer. The MS detector was configured with an electrospray ionization source.



10

15

20

25

30

35

posi tive ionization node and 20 V for negative
i oni zation node. Method 5 In addition to general

wpe@sedsre A: Reversed phase HPLC was carried RPUI/ER2O0E061286

Xterra 5 Ms C18 columm (3.5 4.6 x 100 nm with a
flowrate of 1.2 mM/mn. Threé nobile phases (nobile
phase A: 95% 25 nM anmoni unacetate + 5 % acetonitrile;
nobil e phase B: acetonitrile; nobile phase C

eish apeaitth weee ecqiipet by achriningr fusm d 0Q t@diddnih 1 seosrdi dsirga dwell

%%%;%gpse%)oﬁd :%qﬁucg ﬁ’a%ll%%gloesxf%lté%e Wgsn311<' ua{t‘('ggll['eta %ercettgmperature
ress quaihthined el 40 h Nioogss was wed as thiemichwlizss gasARata acquisition was
g@ﬁgﬁﬁédo@ltﬂ-g Wwaky rﬁ@lc?(tmésg Mas‘@ﬁ?npygggnlym!\@tg ofktén | N
dition to general procedure A vef sed phase HPLC
was carried out on an Xterra WM C18 columm (3.5 m
Lomesal pogediy Bri th a flow rate of 1.6 m/min. Three

MRl emedsurQh@s s %W@ﬂnﬁé@i RIRsSH Aequad e (‘Wlaters) system

ammoni unacet ate + % a etonltrlle fmobi | e ase
SEBPHRHNE A{NRATY RYBPY aesa&rpi%@rg@;n%reﬁﬁamrah%rgs Sofeqe diode-
taﬁay deteétof) (MD@ aitd a colnhintas @pecﬁﬁémilnlﬁ)@re%e%tlb@ nt?c&lo%; Below. Flow

Q % C s, Lo % B dn.1 mnute :
08 Dot Yapsmt P Mokt afs P dren®iBg Gangeurea win
fap relettrosprsnishestionsouirey. sk spectre slemerecqofred Oy becanamg from 100 to

%66’ in &gé‘ gebc\éﬁgé ﬁ’%?% Y85l Bm¥ dr Wozps%ééﬁdsV?hé %@Jﬁ% ll\lgeralhe vpltage

or negat Ive 1onizatlon
wam H¥iand 8¢ sovregderBpantupy weenaingingd aRAJers SNitiggas was used as

|fiE’é—1€ébWﬁ§er MD&@' a@lisitdsh Wik ﬁ@rﬁﬁ*ﬁ@d wiMh C18tceaMIERBMaSs 5
wth a flowrate of 1.2 m/mn. Three

4. 6
s s 986 ﬁm@&aéﬁh%%?l e phase A: 95% 25 nmM

amoni umacetate + 5 % acetonitrile; nobile phase B:
Tatanptactdge Obi | e phase C: et hanol ) were enpl oyed

r radi ent con t|o from 100 % A t % A, 49
o ] o e esnih v PR RS e SRR A Gl Mg g
J:oﬂiipflsmg agnechphdiode tres éete@ﬁlddidtdacmdﬁs(l)‘ﬁdb) (Sctrat 200-860 amd anda
I | h % o
IEﬁ%gﬁé o}ﬁd’rg’[ Yo, lz%ﬁ ?aﬁggn% fietACtOBUse ovgﬁ 55% %t% C\k/gnd a |
Tolugnrf aﬁrSp@@ﬁpd)m thi vespe v zeathasky betsore Fémfd fipm the fcolmrnn was split

@@gﬁgyl?ec{rgﬁbé{;ltl on node. Colum tenperature was 45
In addition to general procedure C

P@é\/@?@é@“ﬁﬁﬁ%’éﬂﬂpﬁéﬁ%§ Rl iRRZinn) spHree W8S wicd 38 reAdard in
obitin® aﬂcﬁ@d@aﬂbe Riseilen moask Xe;ﬂlreﬁe Famk). WIdsh sﬁecf[ﬂaQ)Wre acquired

t f
BB RO B 20 48 Y mbewﬁ@so%?% Rk igRPB3%ccbnas
dcthtionngasidrepossidle. Tigmchl pEramalter&@ttl%gsﬁuﬂdd mebdouBrenast 6.80 LA

10 Al BT S e L A My i o<
dfon posisi woop e8P DA o B0 PICY feprgety QenRgdon. JTha AP (Aasobe

rﬂ&hﬁ’erﬁtﬁfe \;!ﬂaﬁl(ﬂ)mce TAR @Ijlb E@urs&i PR30 Bh W@aﬁech edfllary)
for 2 m nutes. épl c%mn nj ecti on, yol ures of 1-5

VRPRETHYESVAEIOh 35> tVolog apetivg 108%@%{51{9@6 and
ﬁé \zfgﬁfegﬁﬁvenbﬂ%ﬁlsdﬂ%@d\ﬂﬁe Q%Bm%% t&uperﬁmr@ifﬂ'flﬁ(ﬂ]’ T@ Nitrogen

col u i m X W t a oW rate
SR T8 St el 80 B

Occasionally (depending on type of compound), electrospray ionization was used in

positive and negative ionization modes. The nebulizing gas flow was 4.5 1/min. Typical
parameter settings for positive ionization used a probe current of 4.20 nA, a probe bias
of 4.50 kV, a CDL voltage of 25 V and a CDL temperature of 250 °C. The heat block

temperature was 200 °C. Typical parameter settings for negative ionization used a
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ionization mode.

Method 3

In addition to general procedure A: Reversed phase HPLC was carried out on a
Chromolith (4.6 x 25 mm) with a flow rate of 3 ml/min. Three mobile phases (mobile
phase A: 95 % 25 mM ammoniumacetate + 5 % acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition
from 96 % A, 2 % B and 2 % C, to 49 % B and 49 % C in 0.9 minutes, to 100 % B in
0.3 minutes and hold for 0.2 minutes. An injection volume of 2 ul was used. Cone

voltage was 10 V for positive ionization mode and 20 V for negative ionization mode.

Method 4

In addition to general procedure A: Reversed phase HPLC was carried out on a
Chromolith (4.6 x 25 mm) with a flow rate of 3 ml/min. Three mobile phases (mobile
phase A: 95% 25mM ammoniumacetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition
from 100 % A, to 50 % B and 50 % C in 0.9 minutes, to 100% B in 0.3 minutes and

hold for 0.2 minutes. An injection volume of 2 ul was used. Cone voltage was 10 V for
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Method 7

In addition to general procedure A: Reversed phase HPLC was carried out on an Xterra
MS C18 column (3.5 um, 4.6 x 100 mm) with a flow rate of 1.2 ml/min. Three mobile
phases (mobile phase A: 95% 25 mM ammoniumacetate + 5 % acetonitrile; mobile
phase B: acetonitrile; mobile phase C: methanol) were employed to run a gradient
condition from 100 % A to 2 % A, 49 % B and 49 % C in 10 minutes, to 1 % A and 99
% B in 1 minute and hold these conditions for 3 minutes and reequilibrate with 100 %
A for 2.5 minutes. An injection volume of 10 ul was used. Cone voltage was 10 V for

positive ionization mode and 20 V for negative ionization mode. Column temperature
was 45 °C.

Method 8

In addition to general procedure C: Reversed phase HPLC was carried out on a
Phenomenex column (Gemini 5u C18) (50 mm x 4.6 mm) with a flow rate of 1 ml/min.
Two mobile phases (mobile phase A: 10mM ammonium acetate in H,O; mobile phase
B: acetonitrile) were used. First 80 % A and 20 % B was hold for 30 seconds. Then a
linear gradient was applied to 10 % A and 90 % B over 3.5 minutes. 10 % A and 90 %
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SFC-MS was carried out on a Chiralcel OJ-H column (500 x 4.6 mm) (Daicel Chemical
Industries Ltd) with a flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,;
mobile phase B: methanol containing 0.2 % 2-propylamine) were employed to run a
condition from 10 % B to 40 % B in 18.75 minutes. Then a gradient was applied from
40 % B to 50 % B in 2 minutes and hold for 3.6 minutes.

For Co. No. (280) an enantiomeric excess was found of 100 % when a screening was
performed with 4 different columns (Chiralcel OJ-H, Chiralpak AD-H, Chiralcel OD-H,
Chiralpak AS-H; 500 x 4.6 mm; Daicel Chemical Industries Ltd) and 3 different solvents
(MeOH, EtOH, 2-propanol; the solvent is containing 0.2 % 2-propylamine).

SFC-MS was carried out with one of the columns mentioned above with a flow rate of

3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: one of the

solvents mentioned above containing 0.2 % 2-propylamine) were employed to run a



10

15

20

44 6.975 108 7.126 252 8. 454

45 8.58 109 8.558 253 8.49

46 6.649 110 6.61 254 7.768 47 7.565 112 6.866 255 <6
48 5.01 121 <6 256 <6 49 6.195 129 8.361 257 <6 50
Cor@8od E8n<A) L8t Y8 1181922 m’lﬂaﬁe§ﬁ"h816@ gfadléh8 wabdpplied from

L S

aAr50€6 27

9 7.851

<6, 54

IS apggo

ok Dy 3 7uBtis  Goqiiy 3R pSH gy as s

C.1. Quantification of the secretion of ApgB 6 276 7. 124 280 8. 418

HAHGH: cbfid were/cufrulBbn G4 4vel MR SSOEWRR 29 tcbf{t'ain}'nc?"ﬁﬁ% fetal calf

nmeasur e
Fergm. \Mtdw

3r sisey

as

ghed

mlar to o

d
F\/\@?%?haflg?(ﬂae@qtg?ﬁeg} Wnpc%lad or carrier

S

cribe

POy @0 . 0% ﬁneplcdﬁcen&&,lor@%as%aaec{ :A%B)M hdors of prcapaion, the

donor

kG 1R O

AR aT Bt 8T g PP QA

ate

Bayon ghheep

angbailyi Chntctﬁddgama esﬂlewmasadﬂpd) trethe supdndtirgrand the mixture was

Qﬁaﬁ'wgﬂt@&%

res

dﬁ% \'f@gl% Q%lpéﬁﬁgﬁeﬁ%é@\af%ga%é@%g the immune

NQNB %a@@a@}bwﬂﬁ%pr)ecmﬁgteaf@rd@dhowatt&%@ dhe aMpnGRreCipriie was
Feiétbd By WafrifgatiexX e 28mhighiey atamotghﬁidmza@h&ﬁtvﬂ@é ®ith Reffer

W o are e -8k ol S S bTz5 8o

#ADT A5 miMe EpE gt U6 d rito- XrE0d, BLinekbdihnddoagchdbite yDACRMD.1 %

tﬁ%_ﬁelleit was 8uantiﬁed

tbb’émgfdeﬁcnélébayn corinkingr &he &ngoaiahesd a@rsgallyqe@vctt@@to(m@m values

iy
TR B gl
kg lerl e 7o

Ak G

i dgoNoed

40 nmnol

G5B
Ll_f_uge_t_
i nIGVB0

i [1-14C] -ol eate),

% of

cardiolipin
accept or

phosphati dyl choline) and 5 ng BSA

of
1he. Test

675 gl

r‘nrmml

inalb5nmn

ds were

(QoI®. %

f |Iﬂ§l50 10

donblent

added
r ariGy) .

fter] 5 m

ol /vol).
en‘t“f“l“‘f“ug
pp.e.rﬁjo.r fl.
EAE-52- b
upergﬂat a

oun @
rce

QJ""OU)I‘IFI’IO(—l.B(Tg‘bQT)

I nlgtﬁ,s 01

Nt 801%@12 a

N

vesi<dl es

pr5—37-| n
on Was - gt

g

Jg.e...((.AC)..__
Jr velsi cl

ni ng t he
[14C] -coy
yce@q de.

ubaqsmn

.t..o....f)%.l...l [

es7.7An 4
t @pogpt

int's re
trar

sf.erl.

at FHC,
MIP i He 11'00
y t

i br#ie

% Nz0¥3 ([L:

Fofgt

e-addi

[ hes sogact

mum-speedi-tn-an-—

t. 18X he
i st o

or

¢7P0s
usg}{t 0
oih.don

fr

ion

ysis

D f




Table 5 : pl C50 values 20 Co.No. plC50 Co.No. plC50
Co.No. plC50 3 7.751 92 <5 179 5.878 4 7.373 93 8.03
waWsH4BIE 6 7.796 94 6.678 181 <5 7 8.189 9BCBEBHH7/061286

182 <5 - 100 -

CaNo. .| . plC50..]. CoNo.. | ®I85649 96o.Ko4alB pED5
_________ 2 p S0 S 693 e s 206 s TS0
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14 73208 1o§‘4§. 868 1895 <5 1; 2do 103 7. 215 190 <5
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1&5&56&1“9556““793““1%“55 AAAAAAA 12687334 1P <7| 1946<5 |20
179 8 03742395] <5 9?1 8.0075 109 8. &4 166 <& WO
2008 49806---- CTHEP20071 061286+ - CoNo:pl.C50]
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43 b 65T | 107 <6 250 '6.465"
R 6975 |... 108 126782014 11%%. 602 8t 8/ 11
47 744186 [11%8.68521 20098. 5018.528 <7 128 5. p758.203
g.689 29 546 117 51823204 1. 231 30, 6. 22% 4k8
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o7 L7300 L 26866 255 LS
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. 49.. .| . 6.195. . 129 . . 3%.361 459 .257. . 5 206<68 5>8 .
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C.2. MTP assay

MTP activity was measured using an assay similar to one described by J.R. Wetterau
and D.B. Zilversmit in Chemistry and Physics of Lipids, 38, 205-222 (1985). To
prepare the donor and acceptor vesicles, the appropriate lipids in chloroform were put

into a glass test tube and dried under a stream of nitrogen. A buffer containing 15 mM
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2200) at room temperature for maximum 15 minutes. Butylated hydroxytoluene was
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the additionr of MTP 1n 100 nt dialysis buffer. The reaction was stopped- by the addition
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(])églgtﬁlgug%igorég %érgat%%% mg%?mgmzséplgedllﬁ%n%p%%gdo%? coen(tsrilege (45 %) to pellet
the DEAE-32-bound. donor vesicles. An.aliquot.of the supernatant cantaining the
acceptor-liposomes was' counted -and the [**CJ=counts were used to calculatethe percent
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10 R9 is Ci-8al kyl, Ci-8alkyl substituted with one,
two or three substituents each independently from one

warwshesocel ected from hal o, cyan, C3-8cycl oabPKIEP20C1061286

4al kyl car bonyl, Cl1- 4al kyl ox\i®4rbonyl ,

pol yhal oCl1- 4al kyl , hydroxycar bonyl, -OR10, -NR1OR11,

15 - CONR12R13, aryl, polycyclic aryl, or heteroaryl;

C3-8cycl oal kyl ; C3-8cycl oal kenyl ; C3-8al kenyl ;

Qlaigal kynyl; 20 aryl; polycyclic aryl; heteroaryl;

wherein aryl is phenyl; phenyl substituted with one to

f|v substlt nts ch 25 i ndependently sel ected from
Zj 8§F kVibxy, hal o, hydroxy,

Cl- 4al kyl oxycar bonyl, C1-

trlfluoronethyl cyan
** met hyl sul f onyl ami no,

4al kyl oxycar bony! C1-R&
nmet hyl sul f onyl, NRLORL/
or Cl- 4al kyl CONRE2R
napht hal enyl , indaqy
1,2,3,4-tetrahygte
aryl is optionally,
substituents gach

uor eny}-—or Q
:-.L—Nandxsaedcpgﬁyqypllc

ost/i t ut ed\wi4t h one or two

pendently selected from

Cl- 6al kyl , C1- 6al phenyl, hal o, cyan,

Cl- 4a|ky|carbon by ‘ 4a|ky|oxycarbony| Cl-

4al kyl oxycar bonyl C1- 4a|ky| NR1OR11, 35

Cl-4al kyl NRIR11, CONRL2R13, Cl-4al kylCONR12R13 or Cl-

4al KA Rieyeasauben)lysiscensabin aciheddios sgngBesof, the N-oxides thercof,

PCT/aE&’ mzérg&lagﬁl@ally isbMericTBisy @afeyt, wherddyr i di nyl,

pyr imdinyl, pyridazinyl, triazinyl,
tri %N'mﬁﬁédazolyl pyrazol yl , thlazolyl

isovﬁlaiemﬂﬁ”oovaﬂby{ pyrrolyl furanyl, thienyl;
qui Q|I ol ui.n 1,2 4-

tet anyatsened ARl - dnen R dassgy . or

benzo] 1 3~]Raﬁ-owb¢IyX relﬁeszanti»(aﬂh\ykﬂfrr@mﬁ%ﬁmz b&drogﬁndom% mtkyl;
i ndqliylg ng\zkixgrh@f@o | Hindolyl; 1H benzoi m dazolyl;
and said heteroar 0 tlonally substituted wth

one or Whgeig E%tRW%’éirﬁg arg sidepensgathe priesied ffome| ect ed
from Clp6adokyd,, CLl_6al kyl oxy, phenyl, hal o, cyan,
Cl1_4al kyl car pho Cl1. 4al kyl oxycar bonyl ,

Cl. 4al kyl-d:8¢ Fbonyl Cl. 4al kyl, NR1OR11, 10

Cl_A4al ky TNRARI dybs GONRTRIR] 8nay Itw@fbr thadckynb EENRT L 84B ;independently

Rea, Reb, and R;fzr pf5 gngﬂ%gglgﬁ‘%{& {ré{m éde“c%% an 05%%a1ky1

sel ected fron1hy
hal 0, hydroxy, é&aﬁ1YNﬁﬂD0Yr§bM9 k@EmHW§kaOWhﬂ0C14ﬂkﬂ

hydroxycarbonyl, -OR10, -NR1OR1! -CONRI2R13, aryl,
polycyclic aryl, or heteroaryl;

C;_geycloalkyl;

C;_geycloalkenyl;

C;_galkenyl;

C5_galkynyl;

aryl;

polycyclic aryl;

heteroaryl;

or R7 and R® combined with the nitrogen atom bearing R7 and R® may
form an azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl,
azepanyl, or azocanyl ring wherein each of these rings may

optionally be substituted by one or two substituents each
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pol yhal oC1_4al kyl oxy or C1. 4al kyl oxycar bonyl ; R3a,
Ri b, and Ric are independently from one anot her

W@ 2008045806 f r om hydrogen, 15 Cl_4al kyl, Cl_4al Rgi/BR3007/061286

hal o, hydroxy, cyan, nitro, -gé@Pyhal oCl_4al kyl ,

pol yhal oC1_4al kyl oxy or C1. 4al kyl oxycarbonyl; R4 is

phenyl ; phenyl substituted with one to five

substituents each i ndependently selected from

Cl_4al kyl , hal ojndeyerdentyy S&HctékﬁﬁktyLICQXMﬂ(yarﬁfln@Jk}dW hydroxy,

it | yhal J4al | Kyl , C
T 421Iokyl ggr%oﬁyﬁg éﬁy%iﬁ%g k)}r S’g’onyllli1 Oléﬁl ?)z;?/myl
a heterocyclic é}nqakkyloéycagh@rwcl aﬁdkylonal |y
Subst i  utd i k0 L T SUASHL @U%ﬂf{ﬁcaﬁﬁ&ﬁzl

i ndependently sel ec 2 hal
Cl_4al kyl oxy, or frisplkyloxseasbeipiR6r Hé?laﬂﬂ%jr gIvl, arylCy_galkyl,

selected fromthe glgzaymlcca@ﬂsha&mggl of pyridinyl,

pyrazi nyl , yl, triazinyl,
furanyl, and t%lmhgj]yla}/%‘?gro\é%ﬁ 42%3{; of 25 these
?et er ogr%/I ts rle?)psthy«imgehycpgalkylblshemymmemylﬂ@f@kl{gl or

wo substituentss e
CL 4l kyl . hal & Fage e AR CISIER D, P8 SEREE. AT

pol yhal o®Y.is&l kgikyl,C1. 4al kyl car bonyl ,

g(l) ﬁalt kyl oxylgqr LARPYubSfitufed \J}‘@H %@W&bf thr&d’ s%&tué’ﬁ%?éa‘%hn
e et cHAS O A LIyt o
azepanyl, and azocany |8CW‘I|d)allhylnﬂy 4eﬂpj'zlbarbaﬂ1§1yc pgalkyloxycarbonyl,
substltuted by one

i ndependent |y sel ecp%léfhﬁ\ﬁggirﬁggﬁl ﬁ%ﬁgwcagjronﬁlal RIQ n]aIRR t,
i s hydrogen, Cl1_4al I@(DNRé:?LR@aaﬂyj/Ipoiwyclhymbmyh@erohadl,o
35 2. Conpou med in claiml wherein Ais
-(C=0) - g’g %8%%6 PCT/ EP2007/ 061286 - 107 3.
conpound as &harreerlkenybl aim 1 wherein A is -CH2-. 4.
Compound as @j laﬂ(@ﬁiyll n claiml1l wherein RL is NR7/R8. 5
5. Con‘poundgj; i dinclaiml wherein RL is ORO.
6. Conpound saky d in claiml wherein R2a = R3a,
R2b = Rib andry/®2c = Ric 7. A pharnaceuti cal

conposi tion gg@rlls&l ng.a pharmaceutically acceptable
carrier 10 a Y veY peutl cally active anount of a
conmpound as bttgioeed; in any of claims 1 to 6. 8. A
process f gL ffeparing a pharmaceutical conposition as
claimed in claim7 wherein a therapeutically active
amount of1YA i& Bhglintheny! supsfitwiad with %ﬁ;ﬁo gye éwbérlﬁ@nwfscfn

to 6 is inti mte?&ﬂdeffw@aemd flo@d (MLAIRE] galﬁabm halo, hydroxy,
acceptable c I er cl al in any of

claims 1 to 8uropelyLeyintanary@ryGubonty

i nternedi ate Cl;qaﬂxgluxglcaxborfm@wdlhyl( uvihly)sultbeylemimot he

L R O i R e
C_4alkylCONRI2R13

polycyclic aryl is naphthalenyl, indanyl, fluorenyl, or

1,2,3,4-tetrahydronaphtalenyl, and said polycyclic aryl is optionally
substituted with one or two substituents each independently selected
from C;_galkyl, C;_galkyloxy, phenyl, halo, cyano, C;_salkylcarbonyl,
C_salkyloxycarbonyl, C;_jalkyloxycarbonylC;_salkyl, NR1OR11,
C|_4alkyINRIORIL CONRIZRI3, C;_4alkyl CONRI2R13 or
Cy_galkyloxycarbonylamino and
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O204HOCAI1INXA-GR (XVIl) R3a R3b R3c 11. A
process for preparing a conpound of formula (1)

WOL@Be#98025 a) an internediate of fornula (1I1)PEIEP®ITI061286

Wis an appropriate |leaving-df6up is reacted with an
internmediate of formula (I1l) in a reaction-inert
solvent and optionally in the presence of a suitable
base thereby yielding a conpound of fornula (I-a)

def i ned astefoacyi nppEyritinyf p}frﬁ):riﬁ‘jall, pyrith)dimhgsyeidazill, triazinyl,

- 049 PCT/ EP : 8
"106°°R 2b RO AE AR R SRR Pl Pty
-C-R 10 Rsapym)ly ml)anﬂztinmch quiniolinR3 sorBinoRew; 1,2R54- 1
0/ 204 Ry 'tlgh%-l%q)ﬁﬁlo'h Rb@ﬁzoﬂalam@lﬁ@@mgﬁ%]Q)ox@fyl

an internediate 0o V). Is reacted wt

i nternediate 2t§f'dl’f%ﬁirﬁthe§czo[é dipiingl; indebtli Ha-dilygre-1H-indolyl;
solvent and opth@Binidadony1} il srafda&eéts pifS o@tlsﬁallyasbbﬁltuted
OB CE TN L L TN S
conmpound of Cgrgatklyh ()l gplkpdrexyeplensl, halep cmen@ s qalkde@ponyl,
R I\ - (19 4@%%%*%@%&54%%@ A
0 4 R -C C NiakyNRRRRELONRIZRY or Cj_4alkylCONRIZR13;

R22, R2b, and R2¢ are independently from one another selected from hydrogen,
Cy_4alkyl, Cy_salkyloxy, halo, hydroxy, cyano, nitro, polyhaloC;_4alkyl,
polyhaloC;_jalkyloxy or C;_salkyloxycarbonyl;

R32, R3b, and R3¢ are independently from one another selected from hydrogen,
Cy_4alkyl, Cy_salkyloxy, halo, hydroxy, cyano, nitro, polyhaloC;_4alkyl,
polyhaloC;_jalkyloxy or C;_salkyloxycarbonyl;

R4 is phenyl; phenyl substituted with one to five substituents each independently
selected from C;_4alkyl, halo, hydroxy, C;_salkyloxy, amino, cyano, nitro,
polyhaloC_4alkyl, polyhaloC;_jalkyloxy, C;_salkylcarbonyl,
Cy_galkyloxycarbonyl, sulfamoyl, a heterocyclic group, or phenyl optionally
substituted with 1, 2 or 3 substituents each independently selected from
Ci_salkyl, halo, C;_salkyloxy, or trifluoromethyl; or
heteroaryl selected from the group consisting of pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, triazinyl, furanyl, and thienyl, wherein each of
these heteroaryls may optionally be substituted with one or two substituents
each independently selected from C_salkyl, halo, hydroxy, C;_salkyloxy,
0xo0, cyano, polyhaloCy_salkyl, C;_salkylcarbonyl, C;_salkyloxycarbonyl or a
heterocyclic group;

wherein

heterocyclic group is selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, azepanyl, and azocanyl which may optionally be
substituted by one or two substituents each independently selected from
Cj_salkyl or halo; and

RS is hydrogen, C;_4alkyl, Cy_salkyloxy, hydroxy or halo.

2. Compound as claimed in claim 1 wherein A is —(C=0)-.
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R3b R3c 10 c) or; converting conpounds of fornula
(I-c), defined as conmpounds of fornmula (I) wherein Rl

WO 2Be$8M s OR9 and R9 is hydrogen,

i Nt o conpoRCEP9N7/061286

formula (1-d), defined as cdffounds of fornula (I)
wherein Rl represents NR7R8, by art-known

N-al kyl ati on net hods using H NR7R8 as the reagent; WD
2008/ 049806 PCT/ EP2007/ 061286 _109- R 2b R2c Rea R5
3. 1 Jonipond as tHeinfedAn NlaXn-1Avh&eir A Is-QJHR3a /| R2b R2c
Rib3c RekaR5 0 - /-<OHNR7RB8 711 1211 4RR

CANX-A-CR (1-d) . R3b c.3)7,@r, conpounds
o “rneriad s S g SRS SARIRE her °Tor L ot ng
art-known transformation reactions; or if desired; a

Som@uipduod af ceimddan Claimi lswhativeRtisdRhto 5 a
phar maceutically acceptable acid addition salt, or

onver sel an acid addition salt, of d
or fripouty of Qediartin | WPt 1 SR B AP RN ke - roe
alkali; and, if desired, preparing stereochemcally

i7s onepharmbedutiBaltdoaipesition comprising a pharmaceutically acceptable carrier

10.

11.

and a therapeutically active amount of a compound as claimed in any of claims 1 to
6.

A process for preparing a pharmaceutical composition as claimed in claim 7
wherein a therapeutically active amount of a compound as claimed in any of claims

1 to 6 is intimately mixed with a pharmaceutically acceptable carrier.
A compound as claimed in any of claims 1 to 6 for use as a medicine.

An intermediate compound of formula (XVII) wherein the substituents R22, R2b,
R2¢, R3a R3b R3¢ R4 RS, Al, A2, and X are as defined as in claim 1.

A process for preparing a compound of formula (I) wherein

a) an intermediate of formula (II) wherein W is an appropriate leaving group is
reacted with an intermediate of formula (III) in a reaction-inert solvent and
optionally in the presence of a suitable base thereby yielding a compound of

formula (I-a) defined as a compound of formula (I) wherein Al represents -CH,-;
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b) or; an intermediate of formula (IV) is reacted with an intermediate of formula
(V) in a reaction-inert solvent and optionally in the presence of a suitable coupling
5 reagent and/or a suitable base thereby yielding a compound of formula (I-b)

defined as a compound of formula (I) wherein Al represents -(C=0)-;

10 ¢) or; converting compounds of formula (I-c), defined as compounds of formula (T)
wherein R! represents OR? and R? is hydrogen, into compounds of formula (I-d),
defined as compounds of formula (I) wherein R1 represents NR7R8, by art-known

N-alkylation methods using H- NR7R8 as the reagent;
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RS

0
N —a-C—p? (I-d)
__/

d) or, compounds of formula (I) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (I) is converted into
a pharmaceutically acceptable acid addition salt, or conversely, an acid addition
salt of a compound of formula (1) is converted into a free base form with alkali;

and, if desired, preparing stereochemically isomeric forms thereof.



