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concerned wth novel aryl piperidine or piperazine
conmpounds substituted with certain 5-nenbered

het erocycl es havi ng apoB secréti on/ MTP i nhibiting
activity and conconmitant lipid |owering activity. The

i nventi on,f - t

such com%ﬁ%@@?%&@mpk%gﬁgﬁgﬁ&gm ng

sai d conpoSHBSTEEUTED WHST §-MEMBERED HETERQGNEBESDs as

a medicine for the treatnment of 10 atherosclerosis,
pancreatitis, obesity, hypertriglyceridem a,

hyper chol esterol em a, hyperlipidem a, diabetes and
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ultracentrifugation). They include 35 LDL, VLDL,
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defined according to their density (as measured by ultracentrifugation). They include
LDL, VLDL, intermediate density lipoproteins (hereinafter referred as IDL), high
density lipoproteins (hereinafter referred as HDL) and chylomicrons. Ten major human
plasma apolipoproteins have been identified. VLDL, which is secreted by the liver and
contains apolipoprotein B (hereinafter referred as Apo-B), undergoes degradation to
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of the total serumchol estergl. Apo-B is also the main
protei n conponent of LDL. Inéreased LDL-chol esterol in
serum due to oversynthesis or decreased netabolism

[ s causal | y related to atherosclerosis. In contrast
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inhibit the synthesis of VLDL and LDL, thereby lowering levels of VLDL, LDL,
cholesterol and triglyceride in humans,

MTP inhibitors have been disclosed in WO-00/32582, W0-01/96327 and
'WO0-02/20501.
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inhibit the synthesis of VLDL and LDL, thereby
| owering levels of VLDL, LDL, 35 chol esterol and

W eooglogees i de i n hurmans. MIP i nhi bitors have bREREP2005/051010

di scl osed in WO 00/32582, W0,01/96327 and

WO- 02/ 20501. WO 2005/ 085226 PCT/ EP2005/ 051010 -3 The
present invention is based on the unexpected di scovery
that a group of novel aryl piperidine or piperazine
conmpounds substituted with certain 5-nmenbered

R i AR g
Pyrsridine onpipgragine pmpwd%@bs@u@é Fiitheeriim Sipembsireddreterogycles
%avé ﬁ)@@&&eﬁﬁmﬁ&biﬁﬁg Yetbhi9 ¢ PhddERompburids of foemela (Dican act

n resent. tho
ey Figlos ot ﬁsotfﬂ%@%eswﬁdﬁnd gy ﬁfe}f%p G AR 2
3t the leveBof@he\gut weall-itymian@oalsi0 X Y Y the N-oxides, the
pharmaceutically acceptable acid addition salts and
AR prbRiBRARG HeRRs!tY a ERRTESInovEIRbAPokd¥8 bP RrmuMiBr ei n
t he dotted l[1ne is an opti'onal bond and is absent when
X2 represents nitrogen; 15 he radical -YlI-Y2- is a

radi cal of fornq&a NCH- ( N (a-2),

- CH2-CH2- (a-3), \NhGIFEI in the
bival ent radi dirs— %TX f or; '@} ta- 2}t he

hydr ogen at om may onal y beY aced by C1-6al kyl

or phenyl; or in the bi val ent radicals of fornula
(t8e AoxRes, (tBe ﬁﬁanﬁﬂ&uﬁéall‘y‘a@cebtaﬁre%ﬁmd&hﬁﬂsalﬁwd the

0 t|o aIJ be re ced kyl or phenyl; Xl is
AT ’tq?m%’?e nt% %éof gétlg%%one %f X2 or X3

rtépd@@érlms isrentaptigeak bam@qdﬁéahﬁﬁmtéﬁ‘hexéi GEPTSEINiS HFOEEBNt S
GH: RidicaCanbeh yeichlher fek@tdied |1 ne represents a bond,

or both X? and %@iﬁﬁpreseqéintrogen; Rl is
Cl - 6al kyl ;
-CH=N- (a-2),
-CHj-CHz- (a-3),
-CH=CH- (a-4), .
wherein in the bivalent radicals of formula (a-1) or (2-2) the hydrogen atom may
optionally be replaced by Cj.galkyl or phenyl; or in the bivalent radicals of
formula (a-3) or (a-4) one or two hydrogen atoms may optionally be replaced by
Ci-6alkyl or phenyl;
X1 is carbon or nitrogen;
at least one of X2 or X3 represents nitrogen and the other X2 or X3 represents CH or
carbon when the dotted line represents a bond, or both X2 and X3 represent nitrogen;
Rlis C; galkyl;
aryll;
C;.¢alkyl substituted with hydroxy, Cs_gcycloalkyl, aryl! or naphthalenyl;
C;_geycloalkyl;
C3_gcycloalkenyl;
C;_galkenyl;
C3_alkenyl substituted with aryl!;
Cs_galkynyl;
C;_galkynyl substituted with aryll;



aryls; Cl-6al kyl substituted w th hydroxy,
C3. 6¢cycl oal kyl, aryls or naphthal enyl; 30
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C3- 6al kenyl substituted wthgaryls; C3-6al kynYl; 35
C3- 6al kynyl substituted with aryl1l; WO 2005/ 085226
PCT/ EP2005/ 051010 -4 Cl1.. gal kyl oxyCl al kanedi yl
optional Iy substituted wi t h aryls; or when -Yl-Y2- is

ara Ry EO il Hmaﬁl Ao tutEPYi tﬁ’%yilaken

é‘rgik% R *"?@éf‘ § P ? oo
P o e O Yo h Exdiseleldm RO a R Mo bt R B avith
r epl 30ag féith ArafielSiriférRn -G EREHEIH- Iwhesdit each dgidibgonmay

Cl- 44 5 Clidal kyl ! /) | )
Cyangmh%(r}afﬂy & Zeplace a(i Qu’BXﬁmBR n¥cﬂ§ S %ﬁég%@;ii ﬁo@l?bp ) yalkyl,
pheny,sabylogliemjih salkyluhfd@ L v L

SUbStHeHANAS!! RPBEYL G ERENTKDEitited oliddtos ofie @rfive substituents

Cl- 1 al kyl I ,
cyang, gr tri fﬁﬁgﬁgﬁg‘%ﬁ ’Ttg'osﬁ%ht%%ﬁgn n]%:ﬁﬁh Cér“%hig'kow
or halo; 10 ApdlghaliLc, hhelgi ‘3513‘10@1
Smiﬁfhymg&{ioqd bRy 1o&q1aw two groups sel ected from

aryl ary and C3- 8cycl oal kyl ; or provided X3
é é%leﬁ?]‘?n?ﬁ{#ﬁsal d radical A may al so represent NH
opt i dhyadallpmediylisshstiturdenitvpneror 4wy srouphaalasiedaraps ayby

C3- gqlségek Ik)ﬂldc %’b%gkﬁm ary12 i s phenyl; or phenyl

bstit t bst
e IEE BN P Perl R g o '#PZ*S%%P&“H%?%&HY
hal o,substited with axtyi% h¢teremﬁmr|¢wscyql@qllgﬂoar yll is
fur anglereih BiyEM4 pher¥ ok Qbeﬁb)jri subBiithiRA with| fronP¥iid 10Hfive Biblstituents

O et gL B o PRPBRE R

i ndependentor yrifketosssthydt from O - gal kyl, C1-4al kyl oxy,

hal o, cyangeRfoatyil i fisteiyd Taiely pyridnylSpyNaRIy pySifniditd; or
pyridazinyl; and said heteroaryl! is optionally substituted with one or
two substituents each independently selected from C;_galkyl,

C1.4alkyloxy, halo, cyano or trifluoromethyl;

Bis NR3R% or
OR?;
wherein each R3 and R? are independently selected from

hydrogen,

C-galkyl,

C;_galkyl substituted with one, two or three substituents each
independently from one another selected from hydroxy, halo,
cyano, C;_salkyloxy, C;_4alkyloxycarbonyl, C3_gcycloalkyl,
polyhaloC;_4alkyl, NRSR6, CONR7RS, aryl3, polycyclic aryl,
or heteroaryl?;

C3_geycloalkyl;

C;_gcycloalkenyl;

C3_ga]keny1;

Cs.galkynyl;

aryl?;

polycyclic aryl;




wherein each R3 and R4 are independently selected from
25 hydrogen, C -8al kyl, Cl-8alkyl substituted with
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10

15

20

25

30

35

fromone another selected frgm hydroxy, halo, cyan,

d - gal kyl oxy, Ci-4al kyl oxycarbonyl, C3-8cycl oal kyl, 30
pol yhal oCl- 4al kyl , NR5R6, CONR7R8, aryl3, polycyclic
aryl, or het eroaryl 2; C3-8cycl oal kyl ;

C3- 8cyc|oa+ orS3" 8a|keny| 35 C3-8al kynyl ;

aryls; E ;WO 2005/ 08522 .

PCT] EP200SRDSIR {)wmfanedrmnhe gitgppon at 8‘?’%%"%3 g R* may
combi ned Wdrh ahlaeetididyl, pyaolidihylpiperddinylgnéiphalinyl, Rdepaayl, or
form an az%ztocg{ﬁ%a%wﬁ&re{no la!:ﬁjbincﬂése n@h@lﬁﬁﬂl g%\tj?ﬁhﬂy be subs ituted

nmor phol i ny rong re|n
of these rbngsa4 07@{9?4 beng) Cyﬂé‘@’ Wﬁ%‘??’%ﬂ@b@? by

Cl4al kyl oxy@&;@mﬁh G Latkglckibbayiyamb )OOWRIRS at kyl

car bonyl 6 lgcar bonyl am no, CONR7R8 or C
1- 4a1ky| re1 n R5 is hydrogen, Cl1.4alkyl,
aryi 3, pol ngrcm Cc aryI or heteroaryl2; 10 R6 is
hydr ogen oRs lyia _AA¥kyl, ey dope@lic afyl,-oihktetoatyl?;

phenyl ; e 4al kyl or phenyl; or R9 is
C1- 6al kyl Rﬁoilsst@m/%ﬁ?g ¢1~§3§E}§t i t ut ed with one, two or
t hree subBFnsh)@mgn,éélcdﬂthd@ﬁ@Pﬂent ly from one

anot her sege¢d y ﬁyj ohal o, cyano,
e e T
aryl 3, pol ycyubbstitents 9ach inslep¢nsesny; yofaqny ope another selected from
hydroxy, halo, cyano, Cq_4alkyloxy, C;_4alkyloxycarbonyl,
C5_gcycloalkyl, C3_geycloalkenyl, trifluoromethyl, NRSRS,
CONRTRS, aryl3, polycyclic aryl, or heteroaryl?;
wherein ‘
aryl3 is phenyl; phenyl substituted with one to five substituents each
independently selected from C;_4alkyl, C;_salkyloxy, halo,
hydroxy, trifluoromethyl, cyano, C1_4alky10xy0a1'bonylm
C14alkyloxycarbonylCy_alkyl, methylsulfonylamino,
methylsulfonyl, NRSRS, C;_4alkyINRSRS, CONRRS or
C;4alkylCONRRS;
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;_gsalkyloxy,
phenyl, halo, cyano, C;_salkylcarbonyl,
C;_salkyloxycarbonyl, Cy_salkyloxycarbonylC;_4alkyl,
NRSRS, C;_4alkyINRSRS, CONRRS,
C;_4alkylCONR7RS or C;_salkyloxycarbonylamino, and
heteroaryl? is pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
triazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, pyrrolyl, furanyl, thienyl; quinolinyl;
isoquinolinyl; 1,2,3,4-tetrahydro-isoquinolinyl;
benzothiazolyl; benzo[1,3]dioxolyl; 2,3-dihydro-

14



wherein aryl3 is phenyl; phenyl substituted with one
to five substituents each 20 independently sel ected
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trifluoronethyl, cyan, Cl-4alkyl oxycarbonyl, _

C1- 4al kyl oxycar bonyl d - 4al kyl , met hyl sul f onyl am no,

nmet hyl sul fonyl, NR5R6, Cl-4al kylNR5R6, CONR7R8 or

Cl- 4al kyl CONR7R8; 25 pol ycyclic aryl is napht Eal enylf,

i ndanyl, fluorenyl, @t & Adidxis onaphtal e )

and said polycyclic aryfﬁfgd{op¥$§%%$£§g£§@¥ PH%#%§¥YL

with one or two substHrhsasrimidazely; andsgidhetatearyi s optionally

sel ected from Cl1_6al hmsﬁm@ﬁvﬁaﬂdﬁy:oﬁﬁ?b sub&hﬁégﬁ&ealcﬂm 0,

cyano, Cl-4al kylcarb ca \

Cl. 4al kyl oxycar bonyl %@%@E%Qly%lﬁﬁg%oﬁglﬁ%yﬁ%m Y

CONR7R8,  Cl- 4al kyl CohgryiRBalgscyano, Cy_salkylcarbonyl, C;_galkyloxy-

Cl-galkyIoxycarbony:amt@g;(ﬁgﬁ&bﬁkﬁkgﬁmgng@ 1, NR5RS,

pyridi nyl, pyraziny PV 3] g In T8

triazinyl, triazol yF}“%i%’(lglgg%l’ﬁqN% aofglzly“la]?“YICONR RS,

thiazolyl , isothiazolyl, 35 oxazolyl, pyrrolyl,

f OF aeeglin thetfprogging definibeisiny| ; i soqui nol i nyl ;

15 EakSis%eh@idtafﬂilldfd,Jclil&fb%bﬂoﬁﬁ'ah&%d% ggné?to glsaggl yli

bepzo i oxol vl . - di hydr.o ) )

el Y SR it o oEinphedt b sttty rocmfgp agicels baving

2, Bomilrg drearhiopatomssngh as, fot pravenie, iethydaiyil,yiropyd taityd Ai-thethyl-

heéteylpumeitd/iprepy Rhd @Bkt y sSubstituted with one or two

subst | ch ., i.ndep en selecteq fro )

SRl e B R R R el feceot having

C12 256 rarbeaipos pich a5 fon xapinde R-metbylbwply bentyl, hexyl and the like;

BRI Gyt hd R TERRE: horiclogis EbFalhg 710
/. § . ..4a . . u o

o Saoth el Ehamcs gociv e BIneS L ek

f1 RAAY ,IOCghﬂalkb’bl,S defiendms aolyhalowbstitutell Caly&liy], tefartivalr C;_yalkyl

St (aeth@binaliRe _d@ﬁ@dal? bidimRaWIhIAb ¢ Rlogen Y e&&LaQ on

radhcal s havi rom 1 to 4 ﬁrbo aLoms such ‘as, for

exanpl e¢ ¥ ,0“8{‘?3@:“1 P%fﬁ%%}’a e likey et hyl -

- C3.¢cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl;

- C3.gcycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl and cyclooctyl;

- C3_goycloalkenyl is generic to cyclopropenyl, cyclobutenyl, cyclopentenyl and
cyclohexenyl;

- C3_geycloalkenyl is generic to cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl and cyclooctenyl;

- Cy_4alkanediyl defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to 4 carbon atoms such as, for example, methanediyl,
1,2-ethanediyl, 1,3-propanediyl, and 1,4-butanediyl;

- C1_galkanediyl defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to 6 carbon atoms such as, for example, methanediyl,
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl, and
the branched isomers thereof:

- C3_galkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 3 to 6 carbon atoms such as, for example, 2-propenyl,
3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-buteny], 3-hexenyl,



ethyl, 2-methylpropyl and the like - Cl-6alkyl is
nmeant to include C -, al kyl and the higher honol ogues
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exanpl e, 2-nmethylbutyl, pentyl, hexyl and the |ike; -
Cl -alkyl is neant to include (o] _6al kyl and the higher
honol ogues thereof having 7 to 8 carbon atons, such
as for instance heptyl, et hyl hexyl, octyl, and the

l'i ke .gal kyl is defined as
Ha’f oglo%éiﬁi?etl ®ed Cl- 4al kyl, in particular Cl1 al kyl

|
p - én@@mm oveentde frichuid Oz saiietyil bod the hightthotdlepues thereof
h al mﬁfg ﬂb@r&rb%ﬁ(ﬁfbnﬁs su%ﬁ agﬁ M) @B&éﬁh’l apd tlt(le like;

ot G IR st e i ppspoonsyitsompining one

cycﬂﬂp dong hnd bavihgofpah 8 e yirbon atofs sibhs,| fordsitpld, S-propynyl,

germb%tg?(ﬁoz-sm%ﬁ - éebgj(n %Yallgég%gf }éggeg@fé LSRG hexynyl,
yq%g %‘ Q@ﬁé&:rs generic to cycl opropenyl,

Cy@mﬂtyaylyb meeytdb dehit €4 hikaund and@fhe Gljeghk:ﬂlﬁtﬁﬂ’(%@ﬂes thereof

C3 173461738 /68 aloms IRRRLL pw@,ﬁoﬁ a/t'he like,

cyclobutenyl cyc opent eny
genyl and cycl ooctenyl; - Cl-4al kaned| yl
%@P isferenchemically ispgeric fermsias weddcrainwfare defines all the

hynd:smbia isomeric &etins athsch tﬁ@éﬁt@dﬁhﬂhgoffﬁﬂﬁlél 0] ﬁaﬁp&@&é Of¥nless

di
1 - et ha dﬁ&tredf gﬁng% an e {« sef la o%o‘%m&r&c}sﬁenotes the

ok ?1518&6%%934%1 lmer@tfmmngd Bixtiyesenmiriting all
c rcbasreremymbrmrehmm &fahsbaskansladultr @?%Jté@ rm&etlﬁ pRiticular,
T
iy i 9%‘? HE 1% g R 8 B B el n bivplape cyetc
P éﬂﬁﬂ 5’3? ef I@F%S( g eithertp cis-tos thnsacrafigurationner s
t Khquoﬁnds%cemﬁ%sﬁgﬂ&&ﬂa/lbondéi tdnRSe ot Bk tzgﬁer&féﬁe%ﬁhy at said
cont ai
SNSRI i R g
aended to ezenphr@ﬁéwﬂhm thgsdepe efis inentien.eny|
2 pentenyl 3-pentenyl, 3-nethyl-2-butenyl, 3- hexenyl

WDha e%m&a&%n@ﬂd&&&ﬁ@%ﬁé&@ﬂﬁe cotﬂpou%déﬂﬁ’ﬁﬁﬂﬁih @5hd of the

Aftsrnefifites st WSS herardo oS i 1 delERiETay thoge.shilied in the

7 aftavh@e @@% @wlld@gwa meéh@dh sugh ag,-forexample, X~y diffractiph. and
the like; - C3-6al kynyl defines straight and branched

C [Faithering &l Sy olBdl FFFbrenut(Tf RARbRAE oPRE int eﬁia% ?sed in

Dot RO L exf;lgfppé]gmﬂﬂgﬁggﬁm” i Trp1o0d that e prosent
2 Ipygritoprpprompasses any pelymoghivefohmd padsdssing prpbertids usefy iythe

treatment of the conditions noted hereinabove.

The pharmaceutically acceptable acid addition salts as mentioned hereinabove are
meant to comprise the therapeutically active non-toxic acid addition salt forms which
the compounds of formula (I) are able to form. These pharmaceutically acceptable acid
addition salts can conveniently be obtained by treating the base form with such
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as
hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,
lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid),



2- hexynyl and the |ike; - C3-8alkynyl is neant to
i ncl ude C3-6al kynyl and the hi gher honol ogues t her eof

whaoosngs2Z6t 0 8 carbon atons, such as 2- pent ynyPCT/EP2005/051010
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2-octynyl and the like. 10 The term "stereochem cally
isoneric forms" as used hereihbefore defines all the
possi bl e isoneric forns which the conpounds of formnula
(1) may possess. Unless otherw se nentioned or

dj cated, the chepical d . d
BRIt e MRS PR gTy T pesy Brie PRI cal | y

i bmzmelsuifdtm’ pstplusmsdlfcmlccEwlaslcc@htﬂlmpﬂglllmsallwﬁc pamoic and

dhpsienganers and enantioners of the basic nolecul ar

structure. Mdre in particular, stereogenl c centers

rragy? have the R- or S—gonfl gur:%&{ substituents.on
BYcaioly seibsaltdornpssan bp apvatedsbyt tralpent Wik CRPIOPTRLG base into

hehedree bhdedfornh.ne ci s- or trans-configuration.

Cbnpounds enconpassi ng doubl e bonds can have an E or

3159 %18 Qgﬁ%ﬁnﬂ of"forrﬁﬁhgl) {ﬁja? lét& %%(Qpﬁ%elr tautome c form Such

er eoc emdc e _com

f éma lhqugh ngf eblicity Biated)iy thegbeysdermily 45 dnighdsfl 40 bgyincluded
Wiglithinthé dp6 6 PMe pkerdt Riventiday Bt ih@ince, Rieenaih aedmitie heterocyclic

Stk eOCB%w}tg@wgﬁ ADaoBy TR0 Bl D Be BRIBANY $ophted wutomer.

ernedl at es use

prepar ation may easily be determned by those skilled

i fin athembaglimentthe present inyention|relRtes o thessichmaeunds e foggula ()
f Wheﬁ%ﬁtﬁ@ H@ﬁmﬁbﬂs&ﬁ’ afi¥, holasyiclio aryl 20 Hetkrodiel? peades followe :

ﬁs Rgex}y?f é’,lan llgtlébs%tugeid)ma{]&estg %@ﬁ &{Ps{ﬂﬂ@nt% Bfi Eﬂ%ﬂéﬁéﬁﬁy

ar a ynor p

| 1se1e<gect ‘@omélm&yh eslyloruth abhbﬂé‘?’@’sé’?ﬂ““‘?“?ﬁﬂ@ﬂi‘i>’é¥9>
mﬁﬁﬁﬁrmgl E?AMR?lbﬁ}UafboﬁﬁWﬁam%ﬁﬁ?lﬁlsﬂﬂony}jano NR5RS,
pr e .conditions
&?égﬁ‘ﬁfé‘ﬁéﬁn &tﬂk qu aﬂ?ﬁé@r}%‘z@um cal ly accept abl e
applycydidiatyl drnaphthalondsindanyl.ifvarayher b?, ﬁéﬁsﬁy@ymaphtalenyl
m?iﬁJ‘Eald ﬁo %ﬁé hﬁrﬁlst ﬁoﬁd]l? rsé!%ﬁﬁitémltﬂ Oned R twy mﬁsﬁﬂﬁeﬁt@&ch
aci S
f &t T gﬁ‘%a gli]fym'@PW & élga ﬁgélg’u i cal |
a@ﬁpﬂwha@om; @14%1@d©w0@h01§é,l € ssabayipsyenthenyiGrelkyLRORS, .
olgt %mma CONRTRSY, drlag 4E!ﬁ§1€dNIU§3V\aﬂdh such 35
appr op aci ds r
B i RSP AR B oy o,
e 1g1dam1}dlr pyhtadyl; tiagelyh jaofhiazobis %(awldl,)}‘gllbﬂf frangl, thienyl;
Nighinbfinyl B&fdﬁ%&p bae[1 S]Hiaxdnyke 3&ﬁhﬁﬁo-b@izoghqaibmyl indolyl;
? d%kvge gﬂa ]éldolyf &ﬁe&zﬁ%@lp cg%'m{l) flé%gr?)gryp is optionally
etshizstierédowith onenaritwnisehstisients pachdndependentlyselgstedifesme Cyalkyl,
A Ly )y ARHRRYI0RE, 290/ FTeABRDEL T Qyalkyfoxy-carbonyl, |
CalkyloxycarbonylC; _4alkyl, NRSRS, C;_4alkyINR5RS, CONR'RS or
Cy_4alkylCONR7RS,

(@]

Qx

In another embodiment, the present invention relates to those compounds of formula (I)
the dotted line is an optional bond and is absent when X2 represents nitrogen;
the radical -Y1-Y2- is a radical of formula

-N=CH- (a-1),

-CH=N- (a-2),

-CH,-CH»- (@-3),



mal eic, fumaric, malic, tartaric, citric,
met hanesul foni ¢, et hanesul f oni c, benzenesul foni c,

w@2aoslsenesul fonic, cyclamc, salicylic, PCT/EP2005/051010

10

15

20

25

30

35

p- am nosal i cylic, panvic and_9t_he like acids. 5
Conversely said salt fornms can be converted by
treatnment with an appropriate base into the free base
form Sone of the compounds of fornula (1) nay al so
exist in their ta ric fopym Such forns although
not explicitly in |§§fed |{1 t)’ne above fornula are

i nt ent8erengn fie bivalant;eadipals pb fogmit (- 19 Re(as) dischygdrogen atom may
pr es eoiptionalleby replacedyC datkyhocghenythen an aronati ¢
951%%?%94&%1&&&@19 IS substituted with hydroxy the

the mainly populated tautoner. |n an
PmserinCH %nﬁéi (FPRISWAS DLFAZEAL AT ¥ TERIPSentsQitragen ek XS

CmmaﬁtdSH@f)rXbﬁﬁﬂD(hr fesent Whegen;n the definitions of

akyés:{ cycl ic aryl and heteroaryl 2 read as follows
is phenyl; phenyl substituted with one to

five @’M Stituents each i ndependently selected from

Cl- al Ry kalkyfhubsfidddykxydrddd), C;_ 6@6!1% Y, aryl! or naphthalenyl;
trifl por g m=t yI cyano, Cl-4alkyl oxycarbonyl, c1

aI kyI ox§car B {' Clal kyl , methyl sul fonyl ani no, NRSR,
- aChglmaRsibstimekyad aod;C1- 4al kyl CONR7RS;  and

gfl ycag alﬁylai%d ah&aﬁb@mb xﬁgykubshﬁ%w{harﬁhuor enyl,

pol yc C‘T'l C g{?y T fa?}(? grtﬂyfay(lﬁﬂgmafl jﬁt cg fgether with
t wo s%%ﬁtfpﬂaém(hcaéaﬁ nniﬂndeﬂﬁﬁﬂe@HWsth@cm@apH hyshogen may
Cl 6a&ﬂtmhmﬁhéﬁh&nlbgmubmwndeﬂeah&ﬂy@Mé&@d from C;_salkyl,

car 1 .al kyljoxycar bonyl ,

C14al g: ";(?fdél"%l e@ﬁ NRSR6,  Cl- 4al kyl NR5RS,
CONR elalars@mhcyylommm substitirtécbwigh Gamyoing of o substituents

pyridinyl, pyr QZdhriﬁdlepeﬁ&éhﬂfrhéiéd?éd fromR Y, 1, SRyl C?’_Araltlkyloxy, halo, or

triazinyl, tl‘l%ﬁéﬁ’é’% %5|mdazolyl pyrazo
SRS

thlazolyl i SO ’oxazolyl pyrrolyl furanyl,
t R? @rmogemlﬁm@ﬂwhyrhalo,soquu nol i nyI
bangof LeablmeayR! Y1 ; 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ;

i“ndol ro I 1-1ndol 1H benzoj daz

and sl 6%‘3’1"5?%8%“5 (B T ol SO R ot
one otetaromsyBubstituents each I ndependent |y sel ect ed

f r om (Her&ialaki? is phéryl: Qﬂlpiiéﬂ KbstiRBAWih F8RbRe ori¥%8 RBbstituents

% 43?L5?llncar bo@%’ﬁ?ﬁ P,?'Yﬁff ‘%ﬁg‘ﬁéé%ar‘?‘ﬁg‘};MMRSRe

CONR7R8" or hetetoansd] isyhi@gle7pgidingd; anot her enbodi nent ,
tBgs mﬁq@‘hbﬂ)ﬁventl on relates to those conpounds of

o ot TP S ad SD0Rl hS8™ oo
-Yl - Y2- i s hydnogeh, cal of formula -N=CH (a-1), -CH=N-
(a-2), Cy.galkyl,
C;.galkyl substituted with one or two substituents each independently
from one another selected from hydroxy, cyano, C;_salkyloxy,
Cj4alkyloxycarbonyl, polyhaloC;_4alkyl, NRSRS, aryl3,
polycyclic aryl, or heteroaryl2;
Cs_geycloalkyl;
Cj3_galkenyl;
aryl3;

)




-CH2-CH2- (a-3), WD 2005/085226 PCT/EP2005/051010 -9
-CH=CH (a-4), wherein in the bivalent radicals of

wo eossa2€ a- 1) or (a-2) the hydrogen atom nay PCT/EP2005/051010
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optionally be replaced by Ci1- Z)al kyl or phenyl; X1 is
carbon or nitrogen; 5 X2 pre'sl nts CH and X3 represents
nitrogen; or X2 represents nitrogen and X3 represents
CH, or X2 and X3 represent nitrogen; Rl is Cl-6alkyl;
aryls; Cl_6al kyl substituted w th hydroxy,

C3_6cycl oaﬂk"?‘f"?/&é"ryﬁr or naphthal enyl; 10

C3- 6al kenylhetegmrpaidtenyl substituted with aryls;

Cl- 4al kyl oxy@imd Rl doRib@rit With@Rd hiBadn Mord BRsiptiit A RAILH
aryls; or en _-Yl %]2] LS a.ra%yca{) of ({oraul (a-1)
than Rl may°BR2PHRENTY IS LpnaliysHostieq by ¢ paafidoxycarbonyl;
radi cal of whereinl a - CHI - CH=CH wherei n each hydrogen

my 15 optpORabddeddeC C&hrply. @ substituent

i ndependent] y. ?lg%e%t édE %q-%’l kyl, Ci1- al kyl oxy,
trifluoro (?‘/I’? YgPen S Ca42lfpkr ein aryls is phenyl: or
phenyl subRis@ygalkykth from one or two substituents

each i ndependgptdiy sel ected from Cl-4al kyl, C1

al kyl oxy, halo,,or, trifluqr thy] ;.20 R2 is .

hydr ogen, c1-4d7 § ,enygrphﬁ%\’ﬂgf%g%ﬂft%/ With onep thise Jibyituents each
Cl- 6al kanedi yl dndisendenflyeglenied firoon€; _gaikyilyidy _gikylexy, halo,

sel ected from amydsd ,mﬂuda&hahﬁgc%hélkym&ﬁ oyl 2¥thishifonyl,
phenyl ; or phenéNi gtituted wth ' from'one or two
Cc

substituents ’i ndependent|y selected from

Cl- 4al kyl or Pﬁhmmlicr@@tlé?mﬁt)aalenyli indenyl,om florgnyl, and said

pyridinyl; B is NR3ffycyelic &Pis opherialy BultfiedRaitosé R4

acg?ggrgs( Pe”de”t Iy selphich iR PAndINl R8ERa 3% ¢ alkyl-

' oxycarbonylamino, and
heteroaryl? is pyridinyl, thiazolyl, furanyl, quinolinyl; 1,2,3.4-

tetrahydro-isoquinolinyl; benzothiazolyl;
benzo[1,3]dioxolyl; 2,3-dihydro-benzo[1,4]dioxinyl;
indolyl; 2,3-dihydro-1H-indolyl; 1H-benzoimidazolyl;
and said heteroaryl? is optionally substituted with one or
two substituents each independently selected from
Cs-6alkyl, phenyl, C;_salkylcarbonyl, C;_4alkyloxy-
carbonyl, or C;_salkyloxycarbonylC;_salkyl.

Interesting compounds of formula (I) are those compounds of formula (I) wherein one

or more of the following restrictions apply :

a) the dotted line is absent;

b) the dotted line represents a bond and X2 represents carbon;

¢) Rlis Cy_galkyl or aryl! or C;_galkyl substituted with aryl!;

d) A is Cy_galkanediyl or C;_galkanediyl substituted with aryl2, in particular A is -CH,-
or -CH(C¢Hs)-;

e) A is Cy_galkanediyl substituted with heteroaryll;

f) B is OR® wherein R? is C;_calkyl;

g) B is NR>R? wherein each R3 and R% are independently selected from hydrogen,
Ci-galkyl, Cq_galkyl substituted with one, two or three substituents selected from
C1.4alkyloxycarbonyl, aryl3, polycyclic aryl, or heteroaryl2.



Cl-8al kyl substituted with one or two substituents
each independently fromone another selected from

whyasos3226 cyano, Cl-. al kyl oxy, Cl-4al kyl oxycarP@DRp1005/051010
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pol yhal oCl. . 4al kyl , NR5R6, aryl3, polycyclic aryl, or
het eroaryl 2; 35 C3-8cycl oal k)l ;7 C3.8al kenyl; aryl3;
WO 2005/ 085226 PCT/ EP2005/ 051010 -10- polycyclic
aryl; heteroaryl2; or R3 and R4 conbined with the
nitrogen atombearing R3 and R4 may forma

piperidinyl ring gptionally substituted)g Cl- .

af* Kisteaticylap gioyp ,0? camngedssTa these ?%nwa(fs i?f,fmﬂa (D wherein X2
Clepésértyhitroggn aad W33epredbtsiGH.hydr ogen or Cl-al kyl; R9

is Cl1_6alkyl; wherein 10 aryl3 is phenyl; phenyl

fﬁé@%ﬁﬁ%ﬁﬁﬂ% L bl SRR e AR @) wherein
hXT &eprespytsl Chhand X repessaisoisessp , O - gal kyl oxycar bonyl
met hyl sul fonyl, or NR5R6; polycyclic aryl is

nARBkdBdr@aAr groupdERYInpo1@ids hieihdse BthpoudasioSttlula &) wherein

p cli:Gsaryl is.optionally substituted with one
sﬁ%ﬁ%%ﬁﬁ%%inﬂ%ﬁ%ﬁ%ﬁﬁéﬁ?1y sel ected from Cl1-4al kyl -
oxycar bonyl am no, and heteroaryl2 is pyridinyl,

t Aifewrdh garticularigsowplof cepupovelds angithos¢ comppuads of formula (I) wherein
t e ldofdlin-is & Bk, X kdphdtents BABEOA X7 RhMkentsARirogen.
benzo[ 1, 3] di oxol yl ; 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ;

in | :..2. 3-di hydro-1 Hindolyl: 1H benzqii daz T
AR PSR P P8 5ot po ot OB (f Vherein X
oissathon. t wo substituents each independently sel ected
from Ci1-6al kyl, phenyl, Cl-gal kyl carbonyl, C1

ah kWP ¥atticular group of compounds are those compounds of formula (I) wherein X1

is nitrogen.

A seventh particular group of compounds are those compounds of formula (I) wherein
radical A represents C;_galkanediyl substituted with aryl2.

An eight particular group of compounds are those compounds of formula (T) wherein
radical B represents C;_galkyloxy.

An eight particular group of compounds are those compounds of formula (I) wherein
radical B represents NR3R* wherein R3 is hydrogen.

A ninth particular group of compounds are those compounds of formula (I) wherein
radical A represents —C(CHgz),— or —C(CH3)(CgHs)— or —C(CgHj),)— in particular
radical A represents —C(CH3)(CgHs)—.

Preferred compounds of formula (T) are compounds (187), (192), (196), (204), (223),
(224), (227), (228), (271), (272), (278) - (295), (298) - (302), (314), (343) - (346),
(361), and (362) as listed in Table 1.

In general compounds of formula (I) can be prepared by reacting an intermediate of
formula (III) with an intermediate of formula (II) wherein Qs selected from bromo,
iodo, trifluoromethylsulfonate, B(OH),, alkylboronates and cyclic analogues thereof, in
at least one reaction-inert solvent and optionally in the presence of at least one



25 carbonyl, or C1-4al kyl oxycarbonyl C1 al kyl .
I nteresting conpounds of fornmula (1) are those

wa@orposizds of fornmula (1) wherein one or norePOf/EPIDE5/051010
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followi ng restrictions apply_;, a) the dotted line is
absent; 30 b) the dotted Irﬁézr‘epresents a bond and X2
represents carbon; «c¢) Rl is Cl _6alkyl or aryls or
C1_6al kyl substi t ut ed vvlth aryls; d) Ais

g%%% kan%gggqq FC1 ap orecjI | S“&@&,e stsuc )asRaI} ium

Cisseridtechwish irjpheryipfwsplting, mphmylarsmemd thadijce. Moreuﬁfo&mat&n on
I &emcmga%&n&?cdmﬁﬁs 6 ﬂ‘e)/ﬂ)rmggelcﬁv i's NR3R4 wherein

each R3 and R4 are independent sel ected from
hydrogen, Cl-8al kyl, Gl 8al kyl substituted with one,
two or three substltue ts sel ectedOf rom

ClL ,alk cuxy I3 poI c,k:l ic aryl, or
het er oa W‘S{BS OESB?*OSIOIO >.10A

first partrcula grdﬁp of conpoumHeJﬁre t hose
conpounds of fornu (1) wherein represents
nitrogen and X3 represents CH 5 econd parti cul ar
group of conpounds are those conpounds of fornula I)

whempounds oforraga Qsaérdeﬁneﬂ-ammandsm fergwin (&) wierein
Anﬂl)ﬁgéndczﬁag'ehérﬁw @éir%zﬁékpb R %g%?neafaﬁ: JTOSRula (V), wherem
BT RUER i B0yt Mo B b i e ooy vithan
c@tﬁgﬁ@eh@rs ofifosmpla BB in ahlpast n@rsree«ftwhanmswe@t gnd\giptipmsilly in the
t pr@scied &1?@ léaﬁt?)rﬁg trénstiddanstal oSdp 12%@?%332%118/0? arlb&ﬂomta@e
AR RO plobe REber oo et hfenher) ot of
xformulg (¥) énte an pistitionsalfitharépfpmdior prepaningpteveqrherically isomeric
CRMROHAREST, anﬁs rybaﬁﬁem %ﬁh fkn@&m fxpmm 8s thd husrtufermeacuon
i s A s el B s el e e
r pedledizin qqmeramb seghtas p@iacﬁah k@a@dplsdnykpibsphmﬂt teieditientylidene-
addétode dipl ﬁr%tz mﬁg(a@h@@r he§ qfr%ﬂmyﬁmtﬁéﬁce may be
t os(g grg%ﬁ c%g(?,}llet%é S140) D1s1" ARG
J Am Chem Soc (1996) 118:7216. If Z is B(OH),, an alkylboronate or a cyclic
analogue thereof, then cupric acetate or cupric alkanoate should be used as the coupling
reagent, according to Tetrahedron Letters (1998) 39:2933-6.

RZ
0
0
i\ / l\ Jo
B—C—A—X N-H + Z N N—R —_— )
\_‘/ _-){1__ Yl___YZ (I)
av) V)

An alternative procedure for preparing the compounds of formula (I-a) uses
intermediates of formula (IV) wherein X3 represents nitrogen and wherein the
B-(C=0)-A- moiety has been replaced by a hydrogen or a suitable protecting group
such as, e.g. benzyl or fert-butoxy-carbonyl. Said protecting group is removed after the
Buchwald reaction which is then followed by an N-alkylation reaction with
intermediate (V).



An eight particular group of conpounds are those
conpounds of fornula (1) wherein radical B represents

wWORBRAs2ber ein R3 i s hydrogen. A ninth parti cuP@r/EPRIOM{51010
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of conpounds are those conpoupds of fornula (1)
wherein 30 radical A represents -C(CH3)2- or

-C(CH3) (CB6H5)- or -C(CBH5)2)- in particular radical A
represents --C(CH3) (C6H5)-. Preferred conpounds of

| S SR 15 S it -

( 2dpBEen, can gqneralkvémyepa(eg by V-alkgatye an ipgragdiate g (@é& VI
a Wﬁth(a%(iﬁﬂ:nﬁeihdté &t fomils (Vi) Bbieerdin W is @ePBloptiate Wapiay Belfip such
IO];,?ts ff‘(rgr X ( I}%? &l ggrop 5 r?); l?egm%y 0 %?En e%ﬂs ce§ w m?y also

& Ormur a er nme
f &emulioqyiqx)v Srdre egnne;ohmad@nﬁl@mdnﬂu@mnmh@mﬁulfoqyb%

t "Ueﬁz‘eﬁéb’uﬁﬁi}%tl a&fdlttﬁ@ma:tr@acu% Mg gﬁiluisyl THRITe4Eb e Sanctied

C nal ogues e

s A SRS Ve st Bt o SR o<PSinle, 2entanot

oﬂso@uwn@a@meﬁxyéaqﬁ@rm@@@r/masm @@w m@@/mgmwf asuifable

g Llﬁgbgdllt ith &nf&%kﬁh 1€ %aﬁc ﬁrﬂﬁﬂfogléllg i ﬁﬁﬂ)/dafbgﬂ&tg |T¢-§\§afthyllne
Su | S

* vERe GR6E SR Ry siniCihe RSP R e

i méagtiommay nommenﬂbelsaacaBEﬁdmmatca temperafuorrangingibetivesnstoemn

b%rﬁ)?#ﬂﬂre%h%re Qnt)Qaﬁrerfﬂhe etRAhixthke, -Q + H N i

Compounds of fornul a
(I-a), defined as conpounds gf2 formula (1) wherein X2

IS nitpogen, can generally b pr red by reacting an
|nterrrE|ate of forrrua ere Z,is selected

f r om Ralo? B o2, Har yI rLE}}e?'anﬂf_ &yclTc anailoglglel%)
thereof, with an 10 |nterw€8| 5t 0 Y—¥br mil a (1V) in at

| east o(@,q)reactlon inert s nt and optionally in the
presence of at |east one tranS| tion rret aI coupl i ng
reagent and/or at | east one suitable gand, the sajd

p esranoynds pf forapularo).slsfingd,as compeings ﬁﬁf%laﬁleél?)twh?&mamdmal B
aedent NK3R4f @mpehéally De prayjaedcby resldling ao intealetiiate of formula

S, LSO ] F AR SR

2 raptiowally e B e RAC T Flsest PR suitabic PP Fragen! 8nd suitabi

afyakd, Gfahid pisdess fuetheriptiomlly @a@pniisy contéring 8 doipdind of formula

i (%qﬂtg%h afdiflon salt thereof, and/or preparing stereochemically isomeric forms
thereof.

2
R 8]

2 |
RRN-H + HO—C—A—X X2—</— \ N/ILN—RI — (I<)
\__7 Xl—- erl"—‘—‘le

(V) (X)

It may be convenient to activate the carboxylic acid of formula (IX) 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-ethylcarbodiimide, and functional
derivatives thereof. In case a chirally pure reactant of formula (VIII) is used, a fast and
enantiomerization-free reaction of the intermediate of formula (VIII) with the said



pal | adi um conpounds such as pal |l adi um
tetra(triphenyl - phosphine), tris(di benzylidene-
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MCoimpoandsi$T formula (I-e), defined as compounds of formula () wherein the dotted

bond represents a bond and X2 is carbon, can generally be prepared by reacting an
intermediate of formula (XI) with an intermediate of formula (XII) wherein one of L
and Q is selected from bromo, iodo and trifluoromethylsulfonate and the other of L and
Q is selected from tri(C;4alkyl) tin, B(OH), , alkylboronates and cyclic analogues
thereof, in at least one reaction-inert solvent and optionally in the presence of at least
one transition metal coupling reagent and/or at least one suitable catalyst such as
palladium associated with triphenylphosphine, triphenylarsine and the like. This type of
reaction being known in the art as the Stille reaction or the Suzuki reaction.
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( 13R8tonsamd Bk’ resulting intermediate of formula (XIV) is then converted into an
intermediate of formula (IX-a) using art-known acid or base catalyzed hydrolysis
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X'= 3}1_4(2
(XIV)
NI
0
HO—C—A—N Xz—[ \ J\N—RI
7 Rl 3}1 3'(2
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Intermediates of formula (VII) can be prepared by reacting an intermediate of formula
(IIT) with an intermediate of formula (XV) wherein PG is a protecting group such as
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3) DBU, xylene, 110°C - 180°C (VILa)
Intermediates of formula (VII-b), defined as intermediates of formula (VII) wherein
-Y1-Y2- represents —CH=N— wherein a hydrogen is replaced by C;_galkyl or phenyl
and R! hydrogen, can be prepared as outlined below. PG is a protecting group such as
e.g. benzyl or tert-butoxy-carbonyl, which is removed in the final step.
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Other intermediates of formula (VII) can be prepared as outlined below. PG is a

protecting group such as e.g. benzyl or terz-butoxy-carbonyl, which is removed in the
final step.
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R? represents Cq_galkyl or phenyl
1) R-C(OEf),
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)
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Intermediates of formula (IV-a), defined as intermediates of formula (IV) wherein X3
represents nitrogen, can be prepared by N-alkylating piperazine with an intermediate of

formula (VI) with piperazine. The reaction can be performed in a reaction-inert solvent
such as, for example, acetonitrile, and optionally in the presence of a suitable base such
as, for example, sodium carbonate, potassium carbonate or triethylamine. Stirring may
enhance the rate of the reaction. The reaction may conveniently be carried out at a
temperature ranging between room temperature and the reflux temperature of the
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The compounds of formula (T) as prepared in the hereinabove described processes may
be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. Those compounds of
formula () that are obtained in racemic form may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric
salt forms are subsequently separated, for example, by selective or fractional
crystallization and the enantiomers are liberated therefrom by alkali. An alternative
manner of separating the enantiomeric forms of the compounds of formula (I) involves
liquid chromatography using a chiral stationary phase. Said pure stereochemically
isomeric forms may also be derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stereoisomer is desired, said compound will
be synthesized by stereospecific methods of preparation. These methods will
advantageously employ enantiomerically pure starting materials.

The compounds of formula (I), the N-oxide forms, the pharmaceutically acceptable
salts and stereoisomeric forms thereof possess favourable apoB secretion and MTP
inhibiting activity and concomitant lipid lowering activity. Therefore the present
compounds of formula (I) are useful as a medicine especially in a method of treating
patients suffering from hyperlipidemia, obesity, atherosclerosis or type II diabetes.
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A large number of genetic and acquired diseases can result in hyperlipidemia. They
can be classified into primary and secondary hyperlipidemic states. The most common
causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drugs,
hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.
Primary hyperlipidemias are common hypercholesterolaemia, familial combined
hyperlipidaemia, familial hypercholesterolaemia, remnant hyperlipidaemia, chylo-
micronaemia syndrome, familial hypertriglyceridaemia. The present compounds may
also be used to prevent or treat patients sufféring from obesitas or from atherosclerosis,
especially coronary atherosclerosis and more in general disorders which are related to
atherosclerosis, such as ischaemic heart disease, peripheral vascular disease, cerebral
vascular disease. The present compounds may cause regression of atherosclerosis and
inhibit the clinical consequences of atherosclerosis, particularly morbidity and
mortality. ‘

In view of the utility of the compounds of formula (I), it follows that the present
invention also provides a method of treating warm-blooded animals, including humans,
(generally called herein patients) suffering from disorders caused by an excess of very
low density lipoproteins (VLDL) or low density lipoproteins (LDL), and especially
disorders caused by the cholesterol associated with said VLDL and LDL.
Consequently a method of treatment is provided for relieving patients suffering from
conditions, such as, for example, hyperlipidemia, obesity, atherosclerosis or type II
diabetes.
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administration, percutaneous administration or parenteral injection.

For example in preparing the compositions in oral dosage form, any of the usual liquid
pharmaceutical carriers may be employed, such as for instance water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid pharmaceutical carriers such as starches, sugars, kaolin,
lubricants, binders, disintegrating agents and the like in the case of powders, pills,
capsules and tablets. Because of their easy administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral injection compositions,
the pharmaceutical carrier will mainly comprise sterile water, although other
ingredients may be included in order to improve solubility of the active ingredient.
Injectable solutions may be prepared for instance by using a pharmaceutical carrier
comprising a saline solution, a glucose solution or a mixture of both. Injectable
suspensions may also be prepared by using appropriate liquid carriers, suspending
agents and the like. In compositions suitable for percutaneous administration, the
pharmaceutical carrier may optionally comprise a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with minor proportions of suitable
additives which do not cause a significant deleterious effect to the skin. Said additives
may be selected in order to facilitate administration of the active ingredient to the skin
and/or be helpful for preparing the desired compositions. These topical compositions
may be administered in various ways, e.g., as a transdermal patch, a spot-on or an
ointment. Addition salts of the compounds of formula (I), due to their increased water
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sweeteners, flavours, masking agents and preservatives (e.g. methyl or propyl
p-hydroxybenzoates or sorbic acid).

Pharmaceutically acceptable sweeteners useful in the pharmaceutical compositions of
the invention comprise preferably at least one intense sweetener such as aspartame,
acesulfame potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener,
monellin, stevioside sucralose (4,1',6'-trichloro-4,1',6'-trideoxygalactosucrose) ot,
preferably, saccharin, sodium or calcium saccharin, and optionally at least one bulk
sweetener such as sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose,
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triglyceride transfer proteig% activity in hepatocytes
10 and intestinal epithelial“célls, resulting in
decreased VLDL and chyl om cron producti on,
respectively Thi s is a novel and innovative approach
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or ‘exanpl e, hyperlipidem a,

obesity, atherosclerosis or pe Il diabetes. WO

2Besropsegs obform wmmm%mﬂaed\me@ammposmons such as
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abl gato yai'n K & RE Rt esti nal absor ption of

dietary fats. The present invention provides

cherompoundgjof fonmuladl) anzy egisedinsehjsuttionavitiidthdr pharpiatetisal

&Hgents, in particular the pharmaceutical compositions of the present invention may
further comprise at least one additional lipid-lowering agent, thus leading to a so-called

combination lipid-lowering therapy. The said additional lipid-lowering agent may be,
for instance, a known drug conventionally used for the management of hyperlipidaemia
such as e.g. a bile acid sequestrant resin, a fibric acid derivative or nicotinic acid as
previously mentioned in the background of the invention. Suitable additional lipid-
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i nvention provi des pharmaceutical conpositions
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carrier and a therapeutically,effective amount of a
conpound of formula (1). 10 1N order to prepare the
phar maceuti cal conpositions of this invention, an
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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 dietary
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It is especially advantageous,,to fornmulate the
phar maceuti cal conpositions df the 5 invention in
dosage unit formfor ease of adm nistration and
unlformty of dosage Dosage unlt form' as used
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flavours, masking agents and preservatives (e.g.
)_{Eyllnn@,{talgﬁg_pyl p- hydr oxybenzoates or sorbic acid).
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diisopropylethylamine; "TFA" means trifluoroacetic acid; "TIS" means
triisopropylsilane, and “BINAP” stands for 2,2°-bis(diphenylphosphino)-1,1°-
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Example A.2

a) Preparation of OZN—Q-‘P&/N—< intermediate (3)

A mixture of N, N-dimethyl-N"-(4-nitrophenyl)methanehydrazonamide (0.17 mol),
2-isocyanatopropane (23 g) and N, N-dimethyl-4-pyridinamine (2 g) in dichloromethane
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0.001 ng/ kg to about 50 ng/ ?ﬁtbo y wei ght, nore

preferably fromabout 07? about 5 /é f
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particular patient as well as the other nedication

(iﬁ§lggygg t he above-nenti oned additiona
[i ring agents), the pNﬂLent may be taking, as

is well known to those Skl| e art.

Preparation of N‘b intermediate (9)

A solution of N-(4-bromophenyl)benzenecarbohydrazonic acid, ethyl ester (0.00063
mol) in THF (3 ml) was cooled to -40°C. Lithium hexamethyldisilazane (1M in THF)
(0.0007 mol) was added dropwise. The mixture was stirred at -40°C for 30 minutes. A
mixture of isopropyl isocyanate (0.001 mol) in THF (2 ml) was added. The mixture
was stirred for 3 hours while the temperature was brought to room temperature, then



25 Furthernore, said effective daily anount maybe
| onered or increased depending on the response of the
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the physician prescribing thgeconpounds of the
i nstant invention. The effective daily amount ranges
nment i oned herei nabove are therefore only guidelines.
30 Experinental part In the procedures described
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11) Besparetion @fzol at 0- O) t r i B-#—{} intermediate (10)
-pyrrolidinyl - phosphorus(1 ExXtrelUtT is a product of
Ve ikt @ﬁig@dvmmmmyl) Lditeydyo)-3 D, 4-giaaolsimid (096D BN and
C%ﬁ&d&h'ﬁ ik QOTEL &
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FERAIPERGC (2115l er el ol e rpeutumimags ras stirred overnight a
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rSE%aH“’ RV aR PaEHeshe %‘@Eﬁsl)an h‘gﬂ?(ﬁm(yted " The residue

b&ns mtmaml@lnéere)lfﬂr filterethoftlandedried] yipldingSitl \or @ofinfeffddiate (10).
(Novabi ochem 01- 64- 0425) can 10 be obtai ned from

Cal bi ochem Novabi ochem AG__ Wi den tweg 4, CH 4448
L d)Pepdratigest, Swit zerdadd] s of themtermedlate(ll)
i nt er redi at es Exanple A 1-3_ a)—®r epar ati on of Br :

" A mhixtiee ofidieamedifté (10) {G001-B6 10 FANERMEMEKALHHR); com lex
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“éﬁ Sty 5tm;n1(t@)s V3mixsite of fehiperazine-carboxylic
Aadid atrhymtea(ﬂ 00109 mm) lﬁ@ol(l mda&chymrﬂlﬁﬁné %8s SHrded at
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CH;CN 90/10)/CH3CN 85/15, 10/9 and 0/100 column: Hyperprep C18 8 um).
The pure fractions were collected and the solvent was evaporated, yielding 0.076 g of
intermediate (11).

¢) Preparation of @O‘“&“‘( intermediate (12)

A mixture of intermediate (11) (0.05 mol) and sodium hydrogen sulfite (Bg)ina
solution of hydrobromic acid in water (48%) (125 ml) was stirred and refluxed for 5
hours. The mixture was cooled and evaporated. The residue was dissolved in DCM
and neutralized with NH,OH. The organic layer was dried, filtered off and evaporated.



tenpera, ure over the weekend, filtered and dri ed,
yielding 16 g of internediate (1). 20 b) Preparation

wotoshseesedi ate (2) A mixture of internedi atBCT/EP2005/051010
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(0.063 nol) and potassi um hydzfom de (0.69 nol) in DV
(300 M) was stirred for 20 mnutes 2- Br onopr opane

(0.126 nol) was added. The mxture was stirred at 60C
overni ght. The sol vent was evaporated. The resi due was

di I

| A8 et vigP el PRI e, YR %%rr%%ﬁ”& HaRdofrand

e\slals%ma‘faé'ép atfﬁeC,rYé%ﬁhagué St priprediste (3) ).

chr omat ogr aphy over silica gel (el uent: CH2C12) The

PEx8mpleacti ons were collected and the sol vent was

evaporated, yielding 7 g of inte J[:S%ate (2). Exanple
meehy

CfertlaBi B0 L1 08 OF G IRl Do oo 1 nter mastdiiate (13)
NA foficrielof &%}@g&hrkm@qn%mﬁm&mq\m 6h1d:Be P dthanamine
R HaR R O eI it oty s siregt and t it Rapesium

\\Cabondi¢ (786 P whacCaddep2005100b d@ilbe rmnﬁﬁre(v@(sstlmt) andaefluxed
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P apS 5o Syt e orRie i<y Bt SYalreted g Beapge was
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X pelalol T bay € was cool ed and the
r)eéggmllélg pf‘jegct:% ?t(gl?e 1\/\@22 <1“5|]|Vltered of f and

recrystallized fromb5 toluene. The precipitate was

f iBxe@pledA.8f f and dried, yielding 29 g of internediate

(3). b) Preparation of ‘(t rmedi ate (4) A

m xture of internedi atw@ 1"11&; i n et hanol

( Swepapatipn@fs hydr ogenated Wit h | adi um on- c dRigERediate (14)
(10% 4 g) as a catalyst in the p Jence of a -

t hi ophene saql ution t ake_ of hydr.oge

(1 Slmaionof iyrmota (COA1) stoll B Wbrpfdsaerseiongh Soppex
1Q0.0002 mal) BINKP @ 0Bpo1l)eEd sddtem bewiidis €0.02%mol) in anhydrous

Cl ﬁ%'e dé Eg‘ﬁigmgédé%/ g,-&ﬁeﬁg@ lf&%l&n% &  Piperazine (0.050

cpisiuea s i b ok o 5y ot itsredper et
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methanol, filtered off and dried, yielding 1.1 g of intermediate (14).
Intermediates (15), (16) and (17) were prepared in an analogous way.

intermediate (15)

@w%ﬁtﬁ

OO
““g intermediate (16)



(150 mM). The resulting solids were filtered off and
dried, yielding 2.1.5 g of crude product. A part (3.5

w@R00sf082b@ crude product was crystallised fronmPCI/EP2005/051010
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2-propanol, then the resulti3@g product was coll ected
and dried for 18 hours at 50°C, yielding 2.60 g of 20
internmediate (5) (mp. 88-90C). b) Preparation of B-,
internediate (6) A mixture of internediate (5) (0.01

nol ), 2-bronobutang (0.02 nol) and potassium
hydroxi%@ﬁ {M\DMF (50 m) was reacted for 2
hours at 0 .@e i on  Mintdrie@iatéqs7)coo0l ed and
poured out intg=ce water (500 nml). The resulting
precipitate 25as filtered off and dried, yielding
2.20 g of crude product which was purified by flash
cgé;éi@eg\g mat ography over silica gel (eluent 1:

uent 2: CH2Cl2/ (AQ % 440 1/ CH301-1)
99/1). .The_pure product f iAng were col |l ected angi
t Reepa@tionef was evaporated, i old 1.56 g of ntermediate (18)
internmediate (6) (mp. 168-¥70€). WO 2005/ 085226
PEipefER0 02 Bdul)ih OMF 2750 iy sviap btered uhtiRroaypdete thissolutish. Methyl
i gt Hﬁgﬂ' [ hsag(?d OTH®hnix gelesh
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; - : leggcul ar sieves (3 g) 5

\i.lgr>4 & %gag%égi.d#%gﬁfn% %ﬂ{eigﬂ%aﬁ@tsﬁr red at room
tenperature over the weekend, then filtered through
diEzampled.1lvashed with 10% NHAOH sol ution (150 ni),
washed twice wth water (100ym nd washed with a
s@repaationiofaCl sol ution.(JheIrgsutiing preci pilntganediate (19)
was filtered over dicalite™nd thetiltrate was
ek bdhstide [BEmlesisdiddedia s stitringtsolutioe df 2-brommt-haheplylacetic

THG .38 By 4R, MRl YA O e R e g
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e

enyl. ,4-triazo .(0.
wirafusn @Qé méhqqqfﬁéﬂs j laf‘ewatfsfz‘)( 35 gty | hbe if?f’ﬂt‘fﬁitm“‘ ©
( 4fhs Aityed Feenighitahd efracrd fohi witer(160 HOGvittloDCM (Itiues250 ml).
sy L i CII{3futidh shd! fvith BRe, then
e il L e 6 e,
the mixture was dried and filtered. The residue was crystallised 2 times from ethyl
acetate (250 ml) and then the product was collected, yielding 65.0 g of intermediate

(19) (mp.: 112-114 °C).

Example A.12

! H
N.
Preparation of 0 \Q\ intermediate (20)

COOCH,3
Chlorophenyl acetyl chloride (0.0015 mol) was added to a solution of 5-amino-2-
methyl- benzoic acid, methyl ester hydrochloride (0.0010 mol) and triethylamine
(0.0030 mol) in DCM (25 ml) and the reaction mixture was stirred for 70 hours at
20°C, then water (5 mI) was added and the mixture was stirred for 3 hours at 20°C. The



resulting precipitate was filtered off, washed with
wat er and DIPE and dried in vacuo. The filtrate was

weztosased twice with DIPE (2 times 75 m). ThBCT/EP2005/051010
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conbi ned organic |ayer was dried, filtered and the
sol vent was evaporated. The ré |due was triturated in
20 nmethanol. The precipitate was filtered off and
dried, yielding internediate (8). ExarrpIeAG
Br on of _internedi
ol BE I Wﬁgfﬁ[f%?%‘%p e Skt Joﬁr%%ﬁﬁl udvas
acPy! eét%hll Fgnge qués ofgtography THIE pe@lunt fyaotiass were
% oalliected and #6 Ei)l;ém i e bﬁ&aﬁem&ldmeswéﬁﬁﬁaﬁeé InNDERE (20 mi)
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e ylled B P doglRleloo % et SUBRGR. en (1 Grepc hyer was
i stpraied rnd e solyent s empomedmie)dmgﬂ 406 ¢Cintethedivs (20).
added. The m xture was stirred for 3 hours while the

temaﬁj@mlg was brought to roomtenperature, then WO
2005/ 085226 PCT/ EP2005/ 051010 -28 |rred at room

teé)l}:@élgaff or 1 hour [ to wat er, and

HA™ ( N)d%ﬁ'ﬁg or gani-¢/ g%@f_/ ed, di | jekigediate (21)
[
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eVAP3FAT gar% 1"§"’F‘r %éX’ Liegtgr (93@5 mel), Lripdansepape () G66 mothand
prestdsgiinmgdtydrongde (1010062311196 10 DIMIB (50 10ll) wasl stirfddest 569 Slidthight. The

Wi Whi &bl %ﬁgﬁ% AR 'T;}érep%&r Sl acted fith DOM.

rac

eI ue ex
eb’@ 2‘81’% avaawas%e 64 lsed O andovaperatgd @gsidue 1). The
y |re¢c@ipm yadstansl againfwith HfSef1p® dibgdre-S-Sho-4 A @YPirRz-dLy1§-

?nbg?g;ﬁgﬁr 1615 g&gz&éccal%oxﬂﬁ agiz/ﬁftﬁgf@% Iﬁ%@’l éﬁ ]ng)%)_gn%l(%he same
1 PéO%d?rF Q8NP 631 el 10 Chyigie qybtoagth¢mﬂ purified by

gwdhm Ql‘ml(lﬂoﬁaphyﬁmf Sﬂﬁba@VF(elliéﬁﬂ O CIAEIL ! d of50.5). The
ks a
t %gf@ r eact8 ]?Sovr‘;ergnc@eg{rgg QM)Q&E? ra@e(& ﬁhggées rdrll1 g/a o ff@gom

THYPF®PERS, ivisiding 45 grok “Vﬁ?ﬂeé’é‘%ﬂ @él) (npbulrﬁ'@d @ut | nto

water, then stirred for one hour The reaction
m'xture was filtered. The preC|p gate was di ssolved in

DE)Prephratidibofor gani ¢ sol . ; ed, driediermediato (22
filtered and the sol vent—evapof atefl. ‘The resi dlj%erme ate (22)

t A ikt eflinturciediatol 235.(0.054 nonesla chlgn&ﬁﬁ‘ &t‘lgﬁg)mc acid in water
2 (R 050 d ot Wl ST B Sndh) e e RS Gbortag, e
cg Wg{e@d eg:e@d;p q@dﬁl}e aqugcz{sdayer was alkalized with
bemhiraiﬁfmﬁgl@ﬂo mﬁé OrgffiBRly8Xwas separated, dried, filtered and the solvent
was evaporated. The residue was crystallized from DIPE. The precipitate was filtered

off and dried, yielding 9 g of intermediate (22).

In an analogous way, intermediate (23) was prepared starting from 4-[4-(1,5-dihydro-5-
0x0-4H-1,2,4-triazol-4-yl)phenyl]-1-piperazinecarboxylic acid, ethyl ester.

oA
I
UQ— W /C intermediate (23)



(0. 0000025 nol ), B1INAP (0.000005 nol) and sodi um
pi val ate (0.00116 nol) in toluene 20 (4nml) was stirred

waoirahsos?ee fl ow for 5 mnutes. A m xture of PCT/EP2005/051010
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1- pi per azi ne-car boxylic acig et hyl ester (0.00116
mol) in toluene (1 nl) was a &4éd. The mixture was
stirred at 100C for 16 hours, evaporated and purified
by BPLC (eluent: (0.5% NH4OAc in H2O CH3CN

90/ 10)./ CN 85/15, 10/90 and 0/100; colum: Hyperprep

C I3 The pure fractions werg collected and t he

sol vent was evapor at edﬁ’ W—Q| dj 07 g of

i nt er nedjate (11). ter rredl at e (12

e P} PIepRraoniolr o of |nter madl ate (11) 5 nol ) ¥ (egh% e(24)
sodi um hydrogen sulfite (3 g) in a tion of
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néElirs Gesfining dd howel-Bicreeleatietiane (L0 Cupa was aded and

f ti@feakiby miteetvais deatddevepigitiap70°al Eheagadic keleers ovapvaporated

an % i rgﬁre c ?ﬂr:ﬂ? @Vi&?reﬂtm @% ,ggxgé ﬁél\/? ﬂgan%ed The crude

Pm@pa prafiqddhy fgph phy (elyent rﬂﬂéflﬁﬁf-‘aff'f%(%i%xa{lié’)z ‘Bbegproduct
mﬁ?ﬁbﬂﬂn@ v&@fe dolllbﬁédmﬁﬂl thé solteh) wadevhporarll)yieldilg 2.6 g of intermediate
2-&@ I or oet hyl ) et hanam ne hydrochl ori de

((S é J)Nj butanol (400 M) was stirred and

each hour and the m xturw rr d and refl uxed

° Si"&p %?Hél' e m xt ur &\ugl filtered 119te1tr?edlc?te(25)

ate was di ssol ved |n r and extr
with DCM The organic |ayer was evapo ated and the

£ 7 wtag chpergg il B0 Bfse BebdportunthatoRld @'t B i
oﬂ-mettmryn‘élamdt(féo fol)3yas(stirred andefleey overnight then then gheysolvent was
Pret@e ; nag%d the%mdlfétv%s ﬁ@dl@y ﬂa]sﬂkoluﬁn%ﬂﬁ&iﬁﬁigr@hy% silica gel
pagbE s e &ao@est??a'lﬁ oy €3 e o 4

BENA4RAta], 9e0HughB ) ofiirderssdiatert2 Mumax 1 e2QID25 nol ) in

anhydrous toluene (100 m) was stirred at room

A R Ure was st | kceq af 110C for 16

gt Tt ?L%&@P@F@%ﬁ h | nteRediate (26)

C O GRHe 3 EDigkdzAR carboxylic acid, ethyl ester (0.16 mol), 3-chloro-4-
fluoronitrobenzene (0.14 mol) and sodium carbonate (0.2 mol) in DMF (200 ml) was
stirred overnight at room temperature. The mixture was filtered and the filtrate was
evaporated. The residue was crystallized from DIPE. The precipitate was filtered off

and dried, yielding 41.8 g of intermediate (26).

C]
b) Preparation of m—@—@@—mz intermediate (27)

A mixture of intermediate (26) (0.13 mol) and triethylamine (15 g) in methanol (500
ml) was hydrogenated overnight at 50°C with palladium on activated carbon (10%, 3 g)

refl uxed Pot assium car bonateﬁ x 15g) was added




dried, filtered and the solvent was evaporated. The
resi due was purified by colum 20 chromat ography over
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pure fractions were coll ect and the sol vent was
evaporated. The residue was triturated in methanol,
filtered off and dried, yielding 1.1 g of internediate
(14). Internedi ates (15) (16) and (17) wer e prepared

B iR O R ot o o idoEie  iBlaBb %, 3. Afer
R@ﬁl@mn@@bm@ 3Qu1va13ﬂ8)s he sptakyst \aqséﬂmeﬂ)off angd thgpfilraig vias

grrgfézﬁg gﬁ@lée‘sﬁﬁe @fs trind¥ed ﬁltl?lll’f% Cﬁr%a;pﬁec(plﬁﬁe wa ﬁltgred off and
I ] was stirred until
iéh%%éo? 8‘%@%@6@?&%} 2- br onophenyl acet at e

(O O43drml) was added dropw s The m xture was

stirred 5 overnight. The vey evaporated. Th

r @Jirehaeatina of di ssol vedEtP-m‘—%gJ\ edeI t h Wéﬁ”@‘?gate (28)

The organic layer was dried, filteréd and t % ent

magacuewam Bk Saw. W mixtire gf intprgedatei( 2D &9- H%ﬁna} ém? 418y
YndthyRine [y @iasibedattiorylafe (0120 mdhllﬁrsmﬁmiat&t(éo ml) was

Gy |

e wg%w Eiane ﬁ%nfo%e%%g%d%ﬁ aff st Sur 5 byl Gour,
(éhcﬁdbcmnec) The rehmjueowsdrsmlmdrm@@v Fﬁhy orgppis splatien Watwashed,
”hﬁé Eﬁeféﬁan@&b %aeéin ¥aslevapiatddx e t@Idue was frvrared iTDEPE and

dFti‘glcﬁcet@\éA?laﬁ]ﬁ ?%ﬁlf @'&e ffur a% 19%@1%3§r§éﬂ%nd h

resul ting solution was slowy, addéto a stlrrlng

sol ution_of 1H-23d|hyglr;a—\{n e (0.42
afbPreparationafani ne (80E ﬂ*ﬁI{ydr gf ur ai‘flq%%%elate (29)

m led with f
g Shissrnis ) ks b e e DGR h B
\A@mm (wh Qtiridd) at Yédnh teRpMatule drdesasinm hyldjoxideTRRY6) (0.050 mol)

R
s ot SR04 o PP ves

f p@dBde iy mixture was extracted with DCM (4 times 100 ml) and the extracts were
dried and concentrated. The residual oil was purified by flash column chromatography
(eluent: EtOAc/hexane 1/2). The product fractions were collected and the solvent was
evaporated. The residue was crystallised from diethyl ether and the resulting
precipitate was collected, yielding 8.63 g of intermediate (29) (mp. : 108-110 °C).

C
e) Preparation of m(___\/w—bfn\:ﬁ\p—( intermediate (30)
=N

A mixture of intermediate (29) (0.01 mol) and sodium hydrogen sulfite (0.009 mol) in
hydrobromic acid (48%) (40 ml) was stirred and refluxed for 5 hours. Then the reaction
mixture was cooled and the solvent was evaporated. The residue was dissolved in
DCM and neutralised with NH;OH. The organic layer was separated, dried, filtered off
and the solvent was evaporated. The residue was crystallised from ethyl acetate, then
the resulting precipitate was filtered off and dried, yielding 4.3 g of intermediate (30)
(m.p. 152-153 °C).




acetate (250 m) and then the product was coll ected,
yielding 65.0 g of internediate 20 (19) (np.: 112-114
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COOCH3 Chl or ophenyl acetyl QE oride (0.0015 nol) was
added to a solution of 5-am no-2- nethyl- benzoic
acid, nethyl ester hydrochloride (0.0010 nol) and
triethylanine 25 (0.0030 nol) in DCM (25 m) and the
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was evapor at ed. The resi due was di ssolved in DCM (20
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pbnlcrm@diiatet(ﬁﬂ)v(mmﬂ&ﬁm)t he aqueous | ayer was extracted
with DCM The organic | ayer was washed, dri ed,

filtered off and evapor a@g@ﬂlﬁa{ %}) The reaction
again wt e t diate (33
m%fgé%%gtg&gﬁhydro 5-@4%!—1 2,4-triazol -4-yl)- merme ate (33)

pyrldlny era X C, aci et hyl ros
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was crystallized from i DANY Wglding 0.5 g of
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cooled and the product was crystallized out. The precipitate was filtered off washed
with ethyl acetate on a filter and dried, yielding 23.5 g of intermediate (34).

d) Preparation of d N/ N\;ﬁ:{N—<— intermediate (35)

A mixture of intermediate (34) (0.178 mol), 2-bromobutane (0.36 mol) and sodium
hydroxide (0.36 mol) in DMF (250 ml) was stirred at 80°C under nitrogen flow
overnight. Sodium hydroxide (3 g) and 2-bromobutane (10 g) were added. The
mixture was stirred at 100°C for 2 hours, then cooled and poured out into water. The
precipitate was filtered off and dried. The residue was crystallized from 2-propanol,
yielding 40 g of intermediate (35).
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sol vent was evaporated. The residue was crystallized
from DI PE. The precipitate was filtered 25 off and
dried, yielding 9 g of internediate (22). In an

anal ogous way, internediate (23) was prepared starting
from4-[4-(1, 5-di hydro-5-

0x0-4H 1, 2, 4-triazol - 4- yI ) phenyl lo- 1- pi per azi necar boxyl
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ovaLaditte @k). 70C. The organi c sol vent was evapor at ed
and the co centrate was stirred in water, extracted
with DCM then dried. The crude was purlfled by fl ash
c R Bh3ralRgeuh oY (PRediate (3@} Wen prepasedstastingfrom &-[1/(phenyl-
Thetipd)ethpiperidihyilsdnzanminger e col | ected and the sol vent
was evaporated, yielding 2.6 g of internediate 10
(24) (mp. 140- 141 ; | ~~ V b) Preparation of - x /

% s A Xture Qftednitafk ate (24)
potéssi um hydroxi de (ég)@gjll mol) in
2- met hoxyet hanol (20 m) was stirred and refl uxed
oyRiMp.17 t hen the sol vent was evaporated. The
residue was purified by flash col yym chromat ography on
silica gel 15 (eluent: msTge pr oduct
f Erlwebaationedr e col | ect hé=<£ol'Vent was intermediate (38)
evapor ated, yielding 1! i nter medl ate (25)

%%%I%g ﬁ%#h%hlge%@?n% &1352 mol),atz-ﬂugrg 5311;13 iflg{ilrogenzene

(0.32 mol) and sodium carbonate (1. 27 mol) in DMF (35 ml) was heated to 60°C and
then stirred overnight. The reaction mixture was poured out into water. The resulting
precipitate was filtered off and dried, yielding 78.64 g of intermediate (38).

O
b) Preparation of 6 ’ intermediate (39)

A mixture of intermediate (38) (0.08 mol) in ethanol (250 mi) was hydrogenated with
hydrogen (50 bar = 5.0 M.Pa) at 40°C for 90 minutes with palladium-on-carbon (5%,
0.8 g) as a catalyst in the presence of a solution of thiophene in ethanol (0.6 ml). After
uptake of hydrogen (3 equivalents), the reaction mixture was filtered over dicalite and
the filtrate was evaporated. The residue was triturated under DCM and then the
resulting precipitate was filtered off, yielding 20 g of intermediate (39).
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was stirred overnight at room tenperature. The
mxture was filtered and the Tiltrate was evaporat ed.
The residue was crystallized fromDI PE. The
precipitate was filtered off and dried, yielding 41.8
g of internediate (26). ¢ b) Preparation of Eto-~ n
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f id) Pepemdtiemef t he sol \F/Egﬂ pokdt ed. The r dulermpdiate (41)
was triturated in DI ethyl acetate, filtered
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¢) Preparation of M&H intermediate (42)

A mixture of intermediate (41) (0.0072 mol) in acetic acid (40 ml) was hydrogenated
for 6 hours at 10 Bar (1.0 M.Pa) with palladium-on-carbon (10%, 0.4 g) as a catalyst.
After uptake of hydrogen, the reaction mixture was filtered over celite. The celite path
was washed with ethanol and the filtrate was evaporated. The residue was extracted
from NaOH (2N, 70 ml) with DCM (2 times 75 ml). Then the extracts were combined,
dried and evaporated. The residue was purified by column chromatography (eluent:




precipitate was coll ected, yielding 8.63 g of
internmediate (29) (np.: 108-110 C. CJ,N-< e)
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internediate (29) (0.01 nol)_gnd sodi um hydrogen
sulfite (0.009 nol) in hydro%pomc acid (48% (40 m)
was stirred and refluxed for 5 hours. Then the
reaction 25 m xture was cool ed and the sol vent was
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- Bkatoplean1&nal ogous way, i nternedi at es (31) was
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arPepatatigh of- pi per azi neasr b ~rr--C intermediate (43)
internediate (31) 5 Exanp Ha Preparati on of
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_Preparat|on of - internediate (33) / A mxture of
i rExampledi.d®e (32) (0.15 nol) and hydrazi ne hydrate

(1:1) (0.62 mol) in 14d@iw m) was stirred
at _room tenperature over ht mas added,, the
pla%%feﬁﬁ'iaé?lggﬁlas filter and”drFed, vyiel di 1§ déate (44)

of internediate (33). c) internediate (34)
Methyl 2-[(dimethylamino)methylene]hydrazinecarboxylate was added to a stirring

solution of intermediate (39) (0.025 mol) in 1,3-dimethyl-2-imidazolidinone (15 ml) at
160°C. The reaction mixture was kept at 160°C over 1 hour (soine CH;OH was A
distilled off). The rest of 2-[(dimethylamino)methylene]-hydrazine-carboxylate (q.s.)
was added and the mixture was kept at 160°C. The resulting mixture was cooled to
room temperature and extracted from water (100 ml) with diethyl ether (3 times 150
ml). The diethyl ether-layer was evaporated dry and the residue was filtered off, then
washed with ether (2 times 50 ml), yielding 3.56 g of intermediate (44) (m.p. 124.5-
126.5 °C).

- O e
b) Preparation of d \—f intermediate (45)

A mixture of intermediate (44) (0.010 mol), 2-bromopropane (0.020 mol) and
potassium hydroxide (0.012 mol) in DMF (25 ml) was stirred for 42 hours at room

. temperature and then water (200 ml) was added. The resulting solids were filtered off
and washed with water (3 times 60 ml), yielding 3.39 g of intermediate (45)
(m.p. 145.5-146.5 °C).
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for 4 hours. The m xture was,,cool ed and t he product
was crystallized out. The pré%l pitate was filtered
off, washed wth ethyl acetate on a filter and dried,
yielding 23.5 g of internediate (34). 20 internedi ate
d) Preparation of (35) Amxt ef i ntermedi ate (34)
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ture
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| nte ({mmag'} g%ﬁprg&%)c The resulting residue was dissolved in DCM, washed with a
saturated NaHCO; solution, dried and evaporated. This residue was washed with

NaHCO; and purified by flash column chromatography, yielding intermediate (47).

b) Preparation of @N——O—n\’_ﬁ}w—( intermediate (48)

A mixture of 1-chloroethyl chloroformate (0.00346 mol) in dry DCM (3 ml) was added
dropwise to a stirring solution of intermediate (47) (0.00266 mol) in dry DCM (10 ml)
at 0°C. The reaction mixture was stirred for 1 hour at 0°C. The solvent was distilled
off and the residue was dissolved in methanol (20 ml). The solution was stirred and
refluxed for 1 hour, then the mixture was cooled to room temperature and the solvent
was evaporated off. The residue was triturated under diethyl ether (20 ml) and the
resulting product was collected, yielding 0.55 g of intermediate (48) (m.p.196-198 °C).
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M Pa) at 40C for 90 m nutes %h pal | adi um on- car bon
(5% 0.8 g) as a catalyst in"the presence of a
sol ution of thiophene in ethanol (0.6 m). After
upt ake of hydrogen (3 equivalents), the reaction
m xture was filtered over dicalite and the filtrate
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b) Preparation of m\_}”—@— HN_< intermediate (51)

A mixture of intermediate (50) (0.0053 mol) and potassium hydroxide (Bg)in
2-propanol (50 ml) was stirred and refluxed overnight, stirred at room temperature over
the weekend and then stirred and refluxed overnight. The solvent was evaporated. The
residue was dissolved in DCM, washed, dried, filtered and the solvent was evaporated,
yielding 1.6 g of intermediate (51).
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wi th pal | adi um on-car bon (1006 0.4 g) as a catalyst.
After uptake of hydrogen, the reaction mxture was
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add sti.r sol ut i an t
SR ghish i Lo Okt e B0 i B vos
abvapﬂ)ﬁmﬂ Theresideawes aystaizedifrom RERE. Khe pregivittg @ é"%ied off

hod arb 1054833 E ¥ nﬁgdﬁtéﬁﬂ?, d off). The rest of
2-[(di ma?iﬁyl am no) matehyl ene -Eydrazi ne- car boxyl at e

(g.s.g &f added and the m xture was kept at 160C.
ng m xture was co%e_%a}o 20 room
) \ T

tenperature and extracte (100 M) wi.th
dPEﬂ’ﬁV‘PO%P er (3 ti mas 15 e di et hyl intermediate (54)

D e e S R

y ﬁmmraﬁgeﬂh@ﬁdlgﬂeﬂbwm@@dﬁb(ﬂe&t?e‘n?h 43 % Jomethowy-Zmethy
propane, was added followed by titanium(IV)isopropoxide (0.11 mol). The mixture
was reacted for 2 hours at room temperature and methanol (80 ml) was added, then
sodium tetrahydroborate (0.2 mol) was added portionwise and the reaction mixture was
stirred for 2 hours at room temperature. Water (80 ml) was added and then the
resulting precipitate was filtered off over dicalite and washed 3 times with THF. The
filtrate was evaporated until THF and methanol were removed and the residue was
extracted with DCM. The organic layer was separated, dried, filtered off and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;OH 100/0, 98/2). The product fractions were collected
and the solvent was evaporated, yielding 17 g of intermediate (54).




126.5 C). b) Preparation of - internediate (45) 25 A
m xture of internediate (44) (0.010 nol),

wa2dsosaps opane (0.020 nol) and potassi um hydPORERE05/051010
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(0.012 nol) in DVF (25 m) was stirred for 42 hours at
room tenperature and then vvat%r (200 M) was added.
The resulting solids were filtered off and washed
with water (3 times 60 m), yielding 3.39 g of
intermadi ate (45) (mp. 145.5-146.5 C). 30 WO

$0436 PCT/ EP2005/ 051010 -38 c) Preparation of
n

rmedi ate (46)q A m xture of 1-chloroethyl
chl oroforrrate (0.011 nol )’ q(;ch or omet hane (10 m)
wadePSRA9BAL dr opwi se to a sO¥F ution of intermediate (55)
i nternedi ate (45) (0.0082 nol )CHsln DCM (30 m dry) at

OCMpﬂhnmt(bﬂyborohyxﬁideQ&lﬂ@lﬁ@ﬁlﬁm&C@Nw—M résin
a

a(r?én e res %o i ?ﬁ?‘%{m%’ ﬁm?e‘{’j%? (é}ga:%%ggnr e[?’iﬂed

0¢Hc tafle SO0 (1540 9) Iwad added teia solytiaruefdRip-

vmméth;emt(elﬁﬂu&methﬁwedmeManM@ 0088D)iaBd ARh L (50

b edehyagfo, ?ﬁ'o%W#h%@r$§ﬁ§§ affé%n”‘ Pyt i Shaken for
ex0rraigntss 3 P8°( dhpi theanixterr ivead ceglefl diredm tdngmatmé find dHaken for
r egibdie av\ﬁ)‘érdl@ﬂh})érhﬁﬁb By irs QAmEMDXG RAEQABLIEE aﬁéb’lo(xﬁélyﬁﬂtm.a

coRPREERtl niedbit Swﬁﬂ%aréﬁta&é%% gé'tvieﬁes aqdga gpd e seputting

1 nxgreowas shekanfer4shaury 2t gjont tenperatin® -24@7T(B)enestloaythydrazino)-
Aeﬂﬁl ﬁincﬁ’dilﬁ[i@é@dilﬁdé%ep(fobtazn\;dﬁ/om\& amm’dﬂ' @rforhfldn with\Aldrich
NPl S o i Pl laghntapiindh Neyabinghopppy-64-012
Né:Redevprnzglds ydemohamm r¢sin (D7A90rgd Wps aduied. The reaction mixture
t e kbR For 22 hlks QHBetRY Nov%ﬁxobﬁbﬂﬂﬁtﬁﬂb?&?%ﬁn (G586 Bl vlas

Va8 qaat ITlhe red and regl X e r n@gur % ctl 0
m x(tiur e DALt T Sk \Re CM%@G“D and
nithe ﬂlﬁ@tememomm meldnng(él Sﬂesomwrm@mhté G5).15 ni nut es
and extracted with DCM (3 tines 2A0 m ). The organic

exkhdslbAere conbined, dried and evaporated. The
residue was stirred and refluxed.dmformc acid (290

m) for 2 hours, then the tutelwas cool ed and the

sphasemtiongs di stilled of eﬁydldmg 67 g of
proégl)uct. The resulting reésydye was di ssol ved |ntf58\7fhate(56)

washed w’@&% atH sat ur at ed soaum glgl ed and%

eVapiaé )-bitiys 3 1 @1%) and

PR 39;{;%' e °%c%JPE%o ) i
cooled in an 1ce bath, then a mixture of 4-chlorobenzenesulfonyl chloride (0.153 mol)
in DCM (50 ml) was added dropwise and the reaction mixture was stirred overnight at
room temperature. Triethylamine (q.s.) was added (exothermic reaction) and the
mixture was stirred for 2 hours at room temperature. The resulting mixture was washed
with diluted HCI, dried and the solvent was evaporated. The residue was further
crystallised from hexane with a small amount of DIPE and the resulting precipitate was
collected, yielding 20.1 g of intermediate (56) (mp. 46.3 — 48.8°C).




b) Preparation of vrF--Cinternediate (48) A mxture
of 1-chloroethyl chloroformate (0.00346 nol) in dry

waNs020d ) was added 25 dropwi se to a stirriPQI/EP2005/051010
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solution of internediate (47), (0.00266 nol) in dry DCM
(10 M) at OC. The reaction Mixture was stirred for 1
hour at OC. The solvent was distilled off and the

resi due was dissolved in nethanol (20 m ). The
solution was stirred and refluxed for 1 hour, then

t #%+re was cooled to roomtenperature and the

sol vent was evaporated off. {he resi due was
triturated under diethyl érh_g (20 M) and the 30
respikddon@fpr oduct was col | o yi el di ng 0. 55intgrio¢diate (57)
intermediate (48) (mp. 19 C) WD 2005/ 085226
PCT/EP2005/051010 -39- Exanple ¥ 21 Preparation of

t er | - n

Tedle ﬁ§ 1%&%?5“%&@5%;0% iire hf?ﬂi &s@ drﬁol(z‘tﬁl) furanone

f(@r4 rgolh e Zineyehlonide (5 ghand thenfhe {:f‘éﬁtl?nzm fgﬁghaﬁgfeﬂ“xed

V\Wel‘m?ﬂ' Tﬁé’pél?in@ﬁseﬂ@fdma v5as(d1§§ol%d n cg;caamhthe avlsiént sitas

aclti.0

eborsi vﬁg}l@v'a‘%ﬁ#%ﬁgﬂ@ﬁw?W"W%‘é&‘é?éﬁt%?‘ e

t eniglerca?-phanyl-hutyeH chlptda & hsobtappd Arublaro zpheny “bufjryt Bloride

ey éﬂﬁé&&toﬁw)wsetah@temp&ﬁaﬂﬁ@bm 169¢ toer sbthumi of dipadpiylamizend

bbb Cop Sy Lo A

ew&suaﬁhsd wiith avatesdsied end the splxentayeg e‘éﬂP&E?é‘?daY’@@mgyﬁeg i ng

1ﬂlte4mgd1%(5'9ter medi ate (49) 10 (mp.159-161 Q).
Exanple A 22 a) Preparation of internmediate (50) A

m xt ur.e of

4E¥ﬂ3@ﬂ$5£%ihydro-3-nethy|-5-oxo-; 1,2,4-triazol -4-yl
)phenyl ] -I - pi per azi necar vl i d ethyl ester
0078 2- br onopr opafie {( O O mol ) and 1J,;sedhdR (58
%“'B%‘ﬁ'é?‘b‘)(o 023 nmol) in ®&W (280 nl) was stirred at 8

80C overni ght. Potassi um hydroxide (1.4 g) was added.

ngatg%l)ﬁnw 9(0%2 ad)I i %ﬂlofo?ﬁe ldébt's}}rﬁlg%dre @ 0@3331%8]9 REddded
bl R e
r gSTHE 5048 add gRabaction mixtBEMas atirs¢dbfor 1vnitvtesathen the organic
d r Iﬁe% Wfaé L‘ﬁ 1ved ai\le %ﬁl & QY %Rén 1%? i P 63/ 50)1 The organic

OXI de

amems CoBHeRP) NG TR
pelabiic GaydBSwert bombﬁecaﬂnad) @ltexerd abd theolyent Tras r@mwdntleldmg

ev di ssol ved in DCM
ﬁ@ﬁéﬁqﬁn egﬂmf E?fgﬁg?sdf«?”?: sol vent was
evaporat ed. The residue was purified by colum
over silica gel (el uent

Cl 12C12/ CH3C]—I 99/1). .
a) Preparation of U_Q_ intermediate (59)

A mixture of 1-(4-nitrophenyl)piperazine (0.024 mol), a-bromobenzeneacetic acid
ethyl ester (0.024 mol) and sodium carbonate (0.036 mol) in dry DMF (25 ml) was
stirred overnight at room temperature and then the organic solvent (DMF) was
evaporated. The residue was stirred in water and extracted with DCM. The organic
layer was separated and dried, then the solvent was evaporated and the residue was




The pure fractions were collected and the sol vent was
evaporated, yielding 2.1 g of 25 internediate (50). b)

woe@pasaeé on of LEl internediate (51) A m xt uP€r/BP2005/051010
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i nternedi ate (50) (0.0053 nol), and pot assi um hydr oxi de
(3 g) in 2-propanol (50 M) Was stirred and refl uxed
overnight, stirred at roomtenperature over the
weekend and then stirred and refluxed overnight. The

sol.vent .was eyapprated.. The 30 res] ' -
R HiSbne R Hdesir s S P eEt i g Rkt Rlino (59
eVmol t-¢e1°C).yi el ding 1.6 g of internmediate (51). WD

2005/ 085226 PCT/ EP2005/ 051010 -40- Exanple A. 23 a)
Preparation of intermedi a A m xture of

4-[4- (1, 5-di hydro- 5- oxo/4 agzol - 4-yl) phenyl | -
11%?’?9&?1&'2?’}1@- car boxyl i ester (0.0i’é‘e’i?éd%a,te(m)
di met hyl sulfate (0.02 and potassi um 5 hydroxi de

( Ox DxeiRlok inite?rg?Mgte g%%m InotFis c§ibhdxeist (@tml? SR¥Bthancl (25 ml)

tenperature our's. he ni xture o red

of¥¥as hysreasnatefl fof 30 hoyes Wﬂ@&&%wmﬁ@ ﬁed'c‘)!‘%% as a catalyst.
C rAfsdr aptake efthydmgen @najubtalentsy dbd atalysOwas filtiredsoff Tndthe filtrate
P! i Tuent:
ureePark P,  cradie e %@§£%‘$$§éﬁsﬁmc g clucat
( ety etatc/hepien bA.Ci/By g grosict Trapfiansyire Sqllested i e selvent
C Ghdseeippehtal) dicklirgpiateheadiate [60). r esi due was crystal li zed
from 10 ethyl acetate, yielding 2.5g of internediate

( x)am ﬂsi 30169.7C). b) Preparation of /-\ f \

i rate (53) A mxtuse of internediate (52)

(0.076 nol) in a mxturee i hydr n brom de in water

( 45 WephrBordd ) was stiTr &g e?hdﬂr‘@ﬁ%%d for 5 Howfisediate (61)
The sol vent was evapora. Ice and DCM were added.

The m xture was basified wth a concentrated NH4ACOH

sol ution 15 and separat edXi nj-e\i t/s~l ayers. The organic

| apgr was dried, filteref/d of ¥ent Was intermediate (62)
evapor ated. The residue crystallized from D PE

The precipitate was filtered off and dried, yieldin

1dntgrmddidte€68) (ARRBamel) wassepatmed gpd purified byhinghl iahwp@iﬁorg?fance
i ﬁic?ld&?&fﬁdt@grﬁpﬁﬁ)@ro@&oﬁﬁ))ﬂ.a dol€mn; 500 g Chiralcel OJ 20 umj; eluent :

E E%l@lgg}: }s%%t?%g o ! qu ?%ﬁé%ﬁ%{:ﬁ(?%%@%éﬁh%& aﬁc’&, hﬁér%@aﬁo@au%ﬂ%f the

di sobettosynxertaddnigdheitiydoochloris|acidaddigion galt (1:2) with HCl/2-propanol,

2~y Y 7 2 FBiiilediaRy @PPES. 2185 —addets;Tef - v grye = 10.26

BRI YR Ry AT THB 7 i

( 462)(inp. 22— RIEE; [alpet54.90° (c =10.11 mg/5 ml in DMF)), isolated as its
hydrochloric acid salt.

o]

0—< >—N02
b) Preparation of _/O(S-) }(:/\N_@_:Z— intermediate (63)
4-Nitrophenyl chloroformate was stirred in DCM (100 ml) and the mixture was cooled
on an ice-salt bath. Then intermediate (61), followed by a saturated sodium hydrogen
carbonate solution (100 ml) was added. The reaction mixture was stirred and cooled
for 1 hour, then stirred for 1 hour at room temperature. The organic layer was
separated, dried and the solvent was evaporated. The residue was triturated under



sodium tetrahydroborate (0.2 nol) was added
portionwi se and the reaction m xture was 25 stirred

wo orosas20ar s at room tenperature. Water (80 ml PCTVEB2005/051010
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added and then the resultingprecipitate was filtered
of f over dicalite and vvasheof%ﬁ1 times with THE The
filtrate was evaporated until THE and net hanol were
rem)ved and the residue was extracted with DCM The

1) A o U R g
bybfmlmﬁﬁa‘f@@@nat ogr aphy over 30 silica gel (eluent:
CH2C12/ CH3OH 100/ 0, 98/2). The product fractions were

col | ect and t ent, was_evapor. I,

o TorF oyt il dEe RIS Lot LAl
PCT/ EP2005/ 051010 -41- Examln e A 25 CF3 Preparation
of cR> | rp%ql =R )—%ﬁ{p Tri acet oxybor ohydri de
resin Nﬁke = VIEt 3 Berlc@Rf) @4y €Si N

obt ai ne om Argonaut (New Road, Hengoed, M’

d anorgar/CF82 8AU, United 5 Ki ngdorr) W t h product
code 800414) (O. 500 g) was added to a solution of

Rxamplet.Biy| - 4- (trifl uoronet hyl ) benzenenet hanam ne
(0.00082) and di met hoxy- acetaldehydeg{0.00 10 mol) in

THE (5 m.) and the reagti ges shaken for 30
nishBteparatign afpoC, thed‘v s ol ed t duiegsgate (65)
tenperature and shak for 24 hours St

; room
g Ao )

- depiendsgmie (3 meaed d’“f‘?@cl xﬁ%mmﬁ?%%rrgov in
waisomhmkmﬁtmd aﬂcﬂ,retﬁlumckfoaﬂ hausntheariipereattionanixture was cooled,
2- p@ﬁeEQﬁHﬁﬁW«%r%ﬁiﬁ%&Md%ﬁ%{@%& %ﬁg ?{(ﬁd‘ﬁf‘%ﬁ)ﬁt W&ﬁgc% ilvvgcﬁ Srater and

G OByl e PSS e 5B B e 8 GEREE Wit BT Rt
adﬂﬁubreacdhd dvidardovetbarwt ehhedtbd @U6MCEBr 4 hours, then the resulting
4+ mglée/év _g%gagéé gggw eﬂﬁ‘i’{z(s‘ti'(ﬁfex’&ag Rekeh 89 Hoéfehn %f@%@reﬁ)zwnh water
3 2 Foiwp CRoRglG @@Feﬂ?@i“%ﬂte’éﬁm@t? ngyn (0.300 g)

vvas added. The mxture vvas shaken for 24 hours,

filtered, washed with ) anﬁﬂstheflltrate was
e fyleldlngM dlate(%t)e diate (66
\62@%%%%% Preparati on of A| rmedi at e rme ate (66)

A solution of intermediate (65) (0.015 mol) in dry DCM was stirred at 0°C and a
mixture of 1-chloroethyl chloroformate (0.0195 mol) in DCM was added dropwise,
then the reaction mixture was stirred at 0°C for 1 hour and the solvent was evaporated.
The residue was dissolved in methanol (140 ml) and the resulting solution was heated
at reflux temperature for 1 hour. The mixture was cooled to room temperature and
evaporated to dryness, then the residue was triturated with ether and the desired product
was collected, yielding intermediate (66).

Example A.32
[o]
H It
N N—-C—O
a) Preparation of d O_Q— S intermediate (67)



20 A mixture of (R )-ethyl (hydroxy)(phenyl)acetate
(0.139 nol), 1,2-lutidine (21 g) and

WORqoBkgE2e@t hyl - 4- pyridinam ne (1 g) was stirrePCT/RPDC51010
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(200 m) and the m xture was,ccooled in an ice bath,
then a mixture of 4-chl orobenzenesul fonyl chloride
(0.153 nol) in DCM (50 m) was added dropwi se and the
reaction mxture was stirred overnight at room

t T

(EEERTT et Bt I Dty Teg Bgdel ol 20688 mivtyro cn ep of
f@[l -polisnylmsthad)-4-piperidinsiideanagnarine (O3 mfé)s@ﬂ?Mﬁg(Sﬂﬁ’ i pnd the
Wahx 1Y S8 EtirréM fol1 BéurU treel mitkehre vehsipedred fdlo tviater, e precipitate was

mﬁ%‘ﬁ?‘%%& ‘ZEW%E %ﬂ@?lgdogf%t@@%ﬁ#é (%*?EE aﬁgyﬂg lised

resulting precipitate was coIIected yielding 20.1 ¢

of internmedi ate (56) (
P a$ AembrPCT/ EP20 m ‘E@énpl e A Zfermediate (68)
rep

ation of \ 0 rmedi ate (57) Cl1 Thionyl
chl ori de was added

tu
dAHyEtse ofip lar?gﬁ iate(63) (033 @P’éﬁa‘ﬁky@%ﬂe@mﬂfhﬂ&ml Simed) in 1,4-
c blogaried@ 1\ Wasg)irradal rodre tenigeeature fart 48coursi ant thea ah6@’C overnight.

S tl"hé ez mre%s g%ﬂeﬂj %j\g efd%égé&pltay\@as%{e)‘éﬁff &Rlhrystallized

|sso rB the sol vent was 5
eﬁaﬁ’drh‘it@?ﬂ)l wﬂ@ngéggeﬁ@tmdla?es@% t1 ed and the product

was col lected, yielding 7 g of

4 chl oro- 2- phenyl butyryl % The obt ai ned

or O henyl - but yr yt=ch N _Whs added gpomMiSe (69
)Cpre?aéfrrtﬁ)oélr({a%ture bel o Cto a sol_]fl on of (69)

dlpropylamne (1 nol) DCM (500 m) and the reaction

MAXhiihee vBitedhediste 68) ma tvinghtand Tethanimidamide, nvawacetatd b

vi é)[kl‘) J}Q’&itb%%oﬁ(zbf H]i fiwas stitit rreérgjl' fé ﬁﬂiefl%ls%eﬂcﬁ‘ﬁo r’ﬁfe%ﬁ(%\:%e was
Peeled: J&@h’E ivappdded end grystallizeciyus dhq Bfgilpltaf? Wé%rﬁb?fs énd
( ariédt Orhméglquhhﬁemwm clarbynatogtupby debe sifida g Fuent :

n?l—%c L ng(%fi % gﬂg ﬁ?a%tlﬁﬁb Lre So1detel A8d E&g@ra{'@dx HHE fesidue
O e o Py i o 18 A0, s ) o

for 15 m nutes, then the organic solvent was renoved

and the residue was take CL211120 (25/50).
Iayer was p 2 aqueoys. | .aner. 7o

\NQSP %Iag A with M gani ¢ Iayers °(70)

were conbi ned, drie | tered and th Sol vent was

renoved, yleldlng 10.5 ter jate (58) (mp.

5% (?9 50. 20 d ©)F intermediate (71)

Intermediate (69) (0.04 mol) was stirred in DMF (200 ml) at room temperature and
then sodium hydride (60%) (0.04 mol) was added and the mixture was stirred for 1
hour at room temperature. The mixture was heated at 70°C and after 30 minutes 1-(1-
chloroethyl)-2-fluorobenzene (0.062 mol) was added. The reaction mixture was stirred
for 20 hours at 70°C and then water (500 ml) and DIPE (50 ml) were added. The
resulting mixture was stirred for 1 hour at room temperature and the product was
filtered off, then purified by liquid chromatography over silica gel (eluent:
CH,Cly/CHsOH 99/1). The product fractions were collected and the solvent was
evaporated, yielding 13 g of product which was separated into its enantiomers by liquid




Exanple A 29 a) Preparation of \ NO2 internediate (59)
A m xture of 1-(4-nitrophenyl)piperazine (0.024 nol),

wa@2sosbenzeneacetic acid ethyl ester (0.024P@mEP20851051010
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sodi um carbonate (0.036 nol) jn dry DME (25 m) was
stirred overnight at roomtenperature and then the
organi c solvent (DMF) was 25 evaporated. The residue
was stirred in water and extracted with DCM The

or ' r.at ed .and. dri

O i Haforrdrfy Bh 2 URB SRR RRE AN, Chnc IR RS, Two product
2 dtystiq sesacoiedtpdmpinhe s ven0 wos evapgratedi Ereldresidudreasinigirated
Fiunadr DIPE bh®the aaéifeagyrme@ Weke Mf@SFeCoHEVRALIRE 5. 1% Glibtefikdiate

[ I i . (59) .. . 101-104C). B) Preparation o
~??§aﬁg'h$éflg?rre%‘}'§ 2}1(86 ) A mxture of internediate
(59) (0.01 nol) in cycl ohexene% m ) and et hanol (25

m) 5 was hydrogenat ed r holur sewi t h

PR bRgirkeyT car bon (1Y% Fag)d catal yst :
Af%elr%gupt ake of hydrogen (3 equi val s), the f:ngf"%rlwflhftteoz)
was filtered off and the filtrate evaporated. The

r dsighiige phintepmedite €70) K8:0¥1 melh ircoethanvl (10N vaghyibpenated at

( @bo#e Rimperafir&¥dr 22 ﬁgﬁﬁ%ﬁ%ﬂéﬁﬁﬁgnio&t%ﬁ% g) a\;l%gtgca&'i}gg Yedira

fractions .were.col |l ected )
o SR i PReromaroin S Faituts mRpi) pemsadied and the
Anggiure)warfantizer hydrogenafed ford Houtix A flentiptlmel lgtimgéb@) O
aRGuil Ry, REalR: Wi Alterdd UrehdBl Altgud OQ) vglg)rg?(? TR bsidue
was ar at e purified hy Iral hi geh- ertornmance
e RIS B B s Srethoadve veschesk ancldiems & of
Ciritergiedigte (T0). 20 Amp el uent : ethanol (isocratic)).
Two product fractions were collected and, after
eagoanatogous vedy, ilembbiarql3)ends préparedtdiadd frdéth érhiRitate (71).
hydrochloric acid addition salt (1:2) with
HCI / 2- pr opanol yjelding 13.7 g of internediate (61)
(nmp. 214%5 . @JfD= -54,58 (¢, = 10.26 ng/5 nm
in DMF)), Tsolate s hydr%ﬂnggﬁaf?@ id salt and
11.7 g of internedi at (62) (np. 222 - 222.1 C, [(YID
= 4+54.90 (¢ =10.11 nmg/5 M in DW)), isolated as its
hﬁdroth o;i c acid salt. 20 0

Xample A.33

a) Preparation of d L/ N_&O_G

intermediate (74)

Phenyl chloroformate (0.33 mol) was added dropwise to a mixture of 4-[4-
(phenylmethyl)-1-piperazinyl]benzenamine (0.3 mol) in DMA (300 ml) and the
reaction mixture was stirred at room temperature for 1 hour. The mixture was poured
out into water, then the resulting precipitate was filtered off and dried, yielding 118 g of
intermediate (74) (mp. 160.0°C).

nflu

/~\
N—C—N—NIL
) Preparation of d L/ i intermediate (75)

A mixture of intermediate (74) (0.15 mol) and hydrazine monohydrate (0.62 mol) in
1,4-dioxane (300 ml) was stirred at room temperature overnight. Water was added, the
precipitate was filtered off and dried, yielding 35 g of intermediate (75).



Qf-\ 0-4 ] NQXZ b) Preparation of -/(5) ~--/ \\
internmedi ate (63) 4-N trophenyl chloroformate was

wa@RoosHogst2é n DCM (100 m) and the mi xture was cPCI/ER2008051010
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an ice-salt bath. Then internggi ate (61), followed by
a saturated sodi um hydrogen ~¢arbonate sol ution (100

m ) was added. The reaction m xture was stirred and
cooled for 1 hour, then stirred for 1 hour at room
tenperature. The organic | ayer was JE separated, dried
and the sol vent was evaporw i due was

t r9) Peaparagign ghder WO 20 CT-EP2005/ 051 0ih@rmedidte (76)
et her/ DI PE (50/50), fi red off and the desired

| di 1. 76 of .
gy m&%g‘i‘;&,é??‘% % Qo g et anfiofiide, margegsiae (055
(6149 ) ek byyaeq) @dn&wsﬂrrcglaﬁdma&uxndﬁmémomt &h¢ G@yture vins

-coae@aﬁme pedtiukt \ﬂ&%&stﬁhm’éﬁ'oﬁﬂt’ﬁfe Ak WA eﬁwwaghed

nt r medi ate 65
i o gfne b P eyl on gag apiyiemediie )
(R) N- (2, 2-di net hoxyet hyI) benzengnet hanam ne (0.029
nol ) and N, N-di net hyl - r| nani ne, (0. 023 nol) in
1Qy) PrepyaRen WRS stirred Or F24 hourg, then. 77
thg reactlgn m xt ur S cool ed, pB"ur out into ‘?ﬁ e(77)
and extracted with The extract washed w th

wdntermeskiate (76) €0-3Minol and Vval‘.?c}dvmpthb’ﬁﬂeﬂhord'ﬂwz@iel(q 38 mol) were
r eailsiie aweRitibh Bﬂﬁ(ﬁzﬁ;sfd&nt dfoxide: 6338 mdf)tlhl Ve 500 mi) and then the

t arec ORGSR RSP hallF ol @'38 2B SO0FG et ek poured
ar?ét miq vaterand exﬁ@tfrfbmﬂdﬂéﬂ\&va'ﬁhet e laperiwas Bépidrated dtiedland

Wiffilredver a Bichit ﬁﬂeﬂMT‘h@ AR Wik @?Jp@i%@é’&taﬁd el gs pun}ied by

[ nternedi ate reparation o
Bl B G ap sy kA bl ool (eGP B e deceggpd tho
(@olaitgwmleyaponat@ﬂ; ylemmg e of mtarmediste §77)0C and a _

m xture of 1-chl oroethyl chlorof ormate (0.0195 nol) in
DCM was added dropvvl he reaction m xture was

t hen
xha{ou,h—éjg— ol ent was
2:‘7 %rﬁs%ﬁa‘%fgc for Y intermediate (78)

A solution of intermediate (77) (0.06 mol) in DCM was stirred at 0°C and then a
mixture of 1-chloroethyl chloroformate (0.077 mol) in DCM was added dropwise. The
reaction mixture was stirred for 1 hour at 0°C and extra 1-chloroethyl chloroformate

(2 ml) was added. The mixture was stirred overnight and again extra 1-chloroethyl
chloroformate (2 ml) was added. The resulting mixture was stirred for 48 hours at
room temperature and concentrated, then the resulting residue was dissolved in
methanol (540 ml). The solution was stirred and refluxed for 1 hour, then cooled to
room temperature and distilled. The residue was triturated under ether and the desired
product was collected, yielding 21 g of intermediate (78) (mp. 190-192°C).

Example A.34

N\ N/ii
a) Preparation of d UQ \_ﬁN_b intermediate (79)

Intermediate (44) (0.039 mol) and 1-chloro-1-phenylethane (0.049 mol) were added to
a solution of potassium hydroxide (2.7 g) in DMF (100 ml) and then the reaction



20 The residue was dissolved in nethanol (140 m) and
the resulting solution was heated at refl ux
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tenperature and evaporated to dryness, then the
residue was triturated with” é her and the desired
product was collected, yielding internediate (66). 25
Exanpl e A 32 N-N--O " -" a) Preparation of 6 "J "~

| lrgggl% Egvdl (Og’;%]f#)ﬁﬁq% %ﬁ %n&%ﬁpg 1%9% g{lt Jﬁ% ?er and

t Bltared O'Hieemiociuct(ww axtrgefed wg:h BICM, drled and filtered over a Buchl-ﬁlter
A1hd ik AR VR gﬂﬁﬁéﬁﬂoﬁﬁﬁﬂ &iré}ﬂitl)grbﬁfyz(eméﬁﬂ FéxahdetB acetate

199{1,(2]?60% &S?( stirred for

roPhe g gy E corTapb e SapBlaca,
pyieldingj 1. 5g of intesmediate ((&2) duip o3 G- -8226% dried, yielding 128

g of internediate (67). 5 43 x ~ X r~- b) Preparati on

of c-r--xri2 internediate (68)f \ / A mxture of

internmediate (67) ( ydr ami ne nonphydr
(D) Byepasationiof 1, 4- dio 1}=nag—stirred at }né%m afe (80)
t hen 60C over ni ght .

tenperature for 48 hours an

{ RpiRlatb o gﬂﬁglﬁgﬁgfﬁhféi Johile Y6 B moTHEDOUSkisidked GropRite t

but.a
| b it erediita (IOMOPad Foin TN at 6 300 Thefhe geastion
Priffiadedids @firréd fob 1 honntHt e?ﬂ’:rerﬂhdadohre(lﬁ@a)s distilledl nﬂ'lané thgfobtained

B

sﬂ ﬂlpurealeaﬁ@plecbwe%@emnﬁams 1:e§1 was stirred
C apdied, filkdr&Fofasd dribdegielding myﬁd&h& @82ed out. The

precipitate was filtered off and dried. The residue
rlf ;d by col um chromat ography over silica gel
15 CH2C12/ CH3OH 98/ 2). The pure fractions
mere col l ected and evapor gt ed. JThe residue was

DI PE, yiel 8.7 g of d
%L%’féﬁﬁgt?o%rd(fn yie g ofinterne Iu%ﬁneglg)te @1)

i nt er medi at ) Prepar ation of (70)
F internmediate (71)

A mixture of o-phenyl-4-piperidineacetonitrile monohydrochloride (0.038 mol) in
hydrobromic acid (100 ml) was stirred and refluxed for 5 hours. The solvent was
evaporated. 2-Propanol was added to the residue twice and the solvent was evaporated.
The residue was triturated with 2-propanol and DIPE. The precipitate was filtered off
and dried, yielding 8.6 g of intermediate (81) isolated as its hydrobromic acid salt.

Ao

b) Preparation of H intermediate (82)

Dioxane (150 ml) was added to a solution of intermediate (81) (0.028 mol) and
sodiumcarbonate (0.06 mol) in water (100 ml). The mixture was cooled on ice.
9-Fluorenylmethyl chloroformate (0.03 mol) was added. The mixture was brought to
room temperature and then stirred for 2 hours. Water (500 ml) was added. The mixture
was extracted 3 times with DIPE (200 ml). The aqueous layer was acidified with HCI
1N and extracted with DCM. The combined organic layer was dried, filtered and the
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for 1 20 hour at roomtenperature. The m xture was
heated at 70C and after 30 mHutes 1-(1-

chl or oet hyl ) - 2-f| uor obenzene (0.062 nol) was added.
The reaction mxture was stirred for 20 hours at 70C

TR R b Rty Pried s Db e Bl G0 s
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Q$H§@R=q§§ CH2C12/ CH3COH 99/1). The product fractions
ected and the solyent mas evapor at ed,
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engRidpamrosoby | iquid WO 20086 o" /6 PCT/ EP2005h@06:dddliAde (83)
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L e T T
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Example A.37
a) Preparation of ‘g‘\f)—@‘“"z intermediate (85)

A mixture of 4-(4-nitrophenyl)-piperidine (0.1455 mol), ai-bromobenzeneacetic acid
ethyl ester (0.1455 mol) and Na,COj3 (15.4 g) in DMF (220 ml) was stirred overnight,
then the reaction mixture was poured out into cold water (500 ml) and extracted three
times with ether. The organic layers were combined, washed with brine, dried and the
solvent was evaporated. The residual oil was triturated under ethanol and the
suspension was left to stand overnight at 5°C. The resulting solid was filtered off and
dried, yielding 31 g of intermediate (72-a). The filtrate was evaporated and the residual
oil was purified by column chromatography over silica gel (eluent : ethyl
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dried, yielding 118 g of |n§dsrmad| ate (74) (np

160.0C). H2 x b) Preparation of |nterrred|ate (75) \
[/ A mxture of internediate (74) (0.15 nol) and
hydrazi ne nonohydrate (0.62 not) in 25 1, 4-di oxane

re ek atiatly Toraodisy bRRh SRR ShRkt R S eﬁi%?‘iwaasn
chvapmigted.i 'ﬂlecbﬂyges&'dlegva@fsondqﬁeci at@emA feanperayre aygriturated undera
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were collected and the _oI vent vva evaorat ed,

yielding 3 g of in epar atj on of
FRrepamati@rofedi at e (78)— A‘sdl uti/on of er medi Biemesiste (87)
tirred at 0C and then a 15

(0.06 mol) in DCM
%gp&g g%gfllategngﬂﬁﬁee ?@f QrgdyOQ{lcggﬁfd%ﬁa%lﬁxg Ah6ndtP(0.580) in
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In an analogous way, intermediate (88) was prepared starting from intermediate (86).
O

u f
O_@_N—C_ intermediate (88)

Example A.39

a) Preparation of /O_QO_@.NOZ intermediate (89)

A mixture of 4-piperidineacetic acid, methy! ester, hydrochloride (0.019 mol), 1-fluoro-
A4-nitrobenzene (0.022 mol) and sodium carbonate (0.044 mol) in DMF (100 ml) was
stirred at room temperature for 20 hours, then water and DIPE were added and the
reaction mixture was stitred for 1 hour. The product was filtered off, washed with
water and with DIPE and finally dried, yielding 2.1 g intermediate (89).
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cooled to roomtenperature apd distilled. The residue
was triturated under ether angi the desired product
was collected, yielding 21 g of internediate (78) (np.
190- 192C). Exanple A 34 a) Preparation of internediate
(79) 25 Internediate (44) (0.039 nol) and 1-chloro-|

- phenyl et hane (0.049 nol ),were added to a solution of

p ssi um h roxide(Zg}@%(loo m) an -

PR PR B 2 O 4T 2o So5) 0a1b10. ntifieiate (90)

Nl A A RN W
¢ presence of thiophene

e JempsEatEe wikhioallasiwn-ogrqaghgn £ 8 £) a9 4 eatadypt
Bugihiionf (0l5t1aY). Afitheptiliel df@gdiogs @ wquivalents)thefchtalysbiyas filtered off

| h | X
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atthe reswttingsplptian wasevapomiser dhe eesidge g ripratgd pnder gthgpol/DIPE
L)@(ﬂSG)ﬁIﬂérﬁﬂné d}gsﬁ%ﬁ I}\Jlfdﬂﬁct \%ﬁ@%ﬁ%i-oﬁ’ and\dﬂzd,fﬁ}l?)lg 1.8 {,}of
tepar at | onof L-N intermediate . mxture o
1-@‘%&8&@% ls‘g#ﬁe%?so’fgo]?y%qce 0?'5%B’§§91)fml ) in DCM was

added dropwi se to a nmpxture of internediate (79)
(0,017 nmol) jn DCM Cand ARep ¢t he~eaction. .
m@?‘iﬁ?@a'i}ﬁ%"f]sti rredgfo oed e sol vanFrRediate O1)

distilled aff i .
aPBst BGreRpn o08 o S s b O b oo emprature
stahd inggmadiater(89)| (00826 meb, followsl by, sodivanbydirgen gabenate,GhmD

t S&‘ﬁﬁ S(ﬂ%ﬁ.u MT8e ?e?ﬁtldﬁ Iﬁfx‘h%l‘f @ds ﬁfrfe]fi fofvehdiify/anidabd Eiyiers wes separated,
Stlrr 1 N er i |

el ticoreiipe Ao s deiot hfd B€ s6ton 308 oftlofilieq, Yl yos
Piupeatestunder DEPERDYtheidesitednraduet wagpfiltered off, yielding 2.06 g of

ajibetatedom). per i di neacetoni tril e nonohydrochl ori de
(0.038 nol) in hydrobromc acid (100 m) was stirred

and refluxed for 5 houps. The solvent was evapor at ed.

2- Propanol was addedrlf,e_ tyM ce and the

sd) pRparatiasofevapor at ed. e wysy tri t ur antednediate (92)
with 2-propanol and DI PE. The prec] pitaye was filtered

i nt er pedi ate (

off and dried, yieldi ng 8. 6 &)of ] %1)

i domixterg of intermediatedPHPHAYYY mel.d s N1(2.2-dpethoyyethyl)-c-methyl-
benzenemethanamine (0.0005 mol) and N,N-dimethyl-4-pyridinamine (0.00027 mol)
was shaken and heated over the weekend at 96°C and the solvent was evaporated under
a stream of nitrogen. DCM (5 ml) was added, followed by Novabiochem 01-64-0169
methylisocyanate polystyrene resin (0.200 g), and the reaction mixture was shaken for

4 hours, filtered and the solvent was evaporated, yielding intermediate (92).

Example A.40
H /\ Ni
Preparation of gWO— m intermediate (93)

A mixture of compound (36) (0.02 mol) in hydrochloric acid (36%, 50 ml) was stirred
and refluxed for 4 hours and then stirred at room temperature overnight. The
precipitate was filtered off. The residue was triturated in DIPE. The precipitate was
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(100 M) was 25 stirred at omtenperature for 20
hours, then water and DI PE were added and the
reaction mxture was stirred for 1 hour. The product
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Example A.42

\ :
Preparation of ) N intermediate (131)

Thiony] chloride (0.0027 mol) was added to a mixture of intermediate (130) (0.000175
mol) in DCM (1 ml) and the resulting mixture was brought to reflux temperature, then
the mixture was blown dry with nitrogen at 50°C. Extra DCM (2 times 1 ml) was added
and the mixture was blown dry again, and the resulting residue was dissolved in DCM
(1 ml) and added to a mixture of intermediate (82) (0.000039 mol) and 2,6-lutidine
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)gg.b%% i§1 Igbﬁc( 1 'nﬁ} efﬂger?éc%toﬁ n&)%’gl?e vl/a%%i]ﬁ&aﬁ %raﬁ) Hobifk at room
roc Ior ana
g 04 Figag. TS e vRe avshed (L Aoimercntl B Mbandfimes
i WVlﬂhﬁetﬁﬂfol‘p an8 agh‘in B Figek WﬁtM(DGIMNhai orceagthdON@| A20%OmMiure of
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s infermediate (134)
A mixture of 2-bromo-1,1-diethoxy- ethane (0.90012 mol) in DCM dry (1 ml) was

15  added to a mixture of (£)-1-glycerol polystyrene Novabiochem 01-64-0408 resin
(0.00012 mol) in DCM dry (2 ml), then a mixture of DL-10-camphorsulfonic acid
(0.00012 mol) in DCM dry (1 ml) was added and the reaction mixture was shaken for
20 hours at room temperature. The desired product was filtered off, washed 2 x [3 times
with DCM and 3 times with DMF] and finally 6 times with DCM again, yielding

20  intermediate (134).

CH;
.—.—/ / to ®
b) Preparation of Q oﬁb intermediate (135)

A mixture of 4-fluoro-a-methyl-benzenemethanamine (0.0012 mol) in 1-methyl-2-

pyrrolidinone (1 ml) was added to a mixture of intermediate (134) (0.00012 mol) in

1-methyl-2-pyrrolidinone (3 ml) and the reaction mixture was heated at 80°C for 20
25  hours, then the reaction mixture was cooled and filtered. The desired product was



o HO internediate (100) internediate (118) WO

2005/ 085226 PCT/ EP2005/051010 - 53 0 H~~ QNHO
waoeees/08522 | ~- (" " }-NNL__ internediate (101) PCT/EP2005/051010

internediate 119 0 H ~. /N ~-6i a - Inp' internediate

(102) internmediate (120) 0°0%"i nt er nedi at e (103)

internmediate (121) OO0 Hc/f ~/ -%\ 8~<D ~/ - -3

internediate (104) internediate (122) o0 o

" collected and washed 2x [3 timies with DCM ahd 3 ‘times with DMF] and finally

) In_an analogous way, intermediates (136) and inte::rne,_cﬁate 13 Mﬁﬁ‘é_' .
(105) internediate (123)(0 |)nterrredi ate((l%)G) vk
internediate (124) 0 OgewH (g) ~~N-~- H(R

i nt er npgli ATY ‘Tgﬁim fredi ate (125),0 s £
8~~C , L /. C?nr’i rnedi at e P i
(126)
F
intermediate (136) intermediate (137)
Example A 44

Ne
¥
N, Cu /M <:}
Preparation of “_Q/ 0_61\_/ !%N)E/w( intermediate (138)
[0}

A Novabiochem 01-64-0425 N-hydroxybenzotriazole-6-carboxamidomethyl
polystyrene resin (0.1 g) was washed with DCM, DCM (2 ml) was added, giving

10  mixture (I). DCM (1 ml), then 1,3-diisopropylcarbodiimide (0.00005 mol) was added to
a solution of intermediate (93) (0.0004 mol), lutidine (0.0008 mol) and N,N-dimethyl-
4-pyridinamine (0.00008 mol) in DMF (1 ml) and DCM (1 ml), giving mixture (II).
Mixtures (1) and (IT) were combined and stirred for 4 hours at room temperature. The
reaction mixture was filtered, washed (3 times) with DCM, washed (3 times) with

15 DMF, again washed (3 times) with DCM and then dried (50°C), yielding 0.126 g of
intermediate (138).

Example A.45
. CH;0
CH—
a) Preparation of : w@ intermediate (139)
CH;0

A mixture of 2-(3,5-dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene resin

20  (Novabiochem 01-64-0261) (0.00112 mol), benzenemethanamine (0.0056 mol) and
titanium(IV)isopropoxide (0.0056 mol) in DCM (20 ml) was shaken for 2 hours at
room temperature. Sodium triacetoxyborohydride (0.0056 mol) was added and the
reaction mixture was shaken for 24 hours at room temperature. Methanol (2 ml) was
added. The mixture was shaken for a while, filtered and the filter residue was washed
25  with three times with DCM, then three time with (DCM followed by methanol), and
again three times with DCM. Reaction was done 4 times in parallel, yielding
intermediate (139).
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TomO ~~ " (R) F _ _ F internediate (109)

WO niossedé ate (127) internmedi ate (110) i nter mTERCHER2005/051010
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(128) /,0 How) (R ) / 'r (R, F 80- Sinternediate
111 internediate (129) Exanple A 41 ,sl internediate
130) Preparation of ' ~~" " \~\vl! rJ (130) [/ A

m xture of

2- (13, 5-di et hoxy- 4- f onnyl phenoxy) et hoxynet hyl

pol ystyrene I\Iovhem 01- 64 0261 resin (0.00244
nol ), 2,3-dihydrg %ml) and
bY) Ptephiation, 6f) |sopropo® ,3’70 1 In iftétnediare (140)
was shaken for 1 hour &% nperature, then

NaBH( QAc) 3 (0.0116 nol) was a ed and the reaction
m1Kﬂdimopl@syhhmbewlek@pendmemmmoﬁﬂﬁ wobhwas added to

t %{&%eaiawﬁsgﬂb ©0112%h&. eA\@y@ﬁmeh bt ByEUP . lhmm erii@l) and

WSS Vf)e"f""ltfl aﬁﬁé‘f r&’m YE '-Fﬁt h e ?}1 Bﬁ%{g %isdggl L idhe

Prr@amamlme wvas klpken fom ¢ howd aamam(t@ﬁllﬁ)ratufﬁhﬁ and the filter
Chisgf GRsRAZAHBME (3220 ﬁ@miz@rgmmbn (50/50 20

L %@”E%#ﬁ:ﬁ@é%%%sbﬁrﬂ&% ?8 w@ﬁ'ﬁ’wﬂ}ﬁ% Hiwi
t &NIYR (20 ml)e Retdtien was Henerd tihes is parmilelbyieldingdntgropddidte (140).
nitrogen at 50C. Extra DCM (2 times 1 m) was added 15

and the m xture PRLS bl & dry agaln and the resulting
resi due was di ssof vgd{i n Na,plded to a
rml) ariatermediate (141)

crPsepatationdf i nt er nedi a
2,6-1utidine WO 2005/ o%%‘? EP2005/ 051010 -55

A mixture of intermediate (140) (0.00112 mol) and tin(IT)chloride dihydrate (0.0224
mol) in 1-methyl-2-pyrrolidinone (20 ml) was shaken for 6 days at 55°C, then cooled,
filtered and the filter residue was washed with DMF (3 x), with DMF/DIPEA (90/10, 2
x), with DMF (3 x), and then 3 times with (DCM, followed by methanol), then dried,
yielding intermediate (141).

93@@«‘1

CHy—N—C~ NH

d) Preparation of j— =y intermediate (142)
C11;0 Cetls

A solution of [(dimethylamino)methylenelhydrazinecarboxylic acid, ethyl ester (0.044
mol) in NMP (8 ml) was added to intermediate (141) (0.00112 mol) and the reaction
mixture was shaken for 24 hours at 120°C, then the mixture was cooled and filtered.
The filter residue was washed 3 times with DMF, 3 times with DCM and with
methanol and then dried to give residue (I).

A solution of [(dimethylamino)methylene]hydrazinecarboxylic acid, ethyl ester (0.019
mol) in NMP (8 ml) was added to intermediate (102) (0.00112 mol) and the reaction
mixture was shaken over the weekend at 120°C, then the mixture was cooled and
filtered. The filter residue was washed 3 times with DMF, 3 times with (DCM
followed by methanol), and then dried to give residue (II).

Residue (I) and residue (IT) were combined and then [(dimethylamino)methylene]-
hydrazinecarboxylic acid, ethyl ester (0.038 mol) and NMP (15 ml) were added. The
reaction mixture was heated overnight at 125°C and cooled. The mixture was washed



(0.00035 nol) in DCM (1 m). The reaction m xture was
shaken for 20 hours at room tenperature and filtered.

wab@sogreelue was washed 3 x [3 times w th DCM BCIIEB2005/051010
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times wth nmethanol] and agajgn 3 tinmes with DCM then
once with DVF. A 20% m xture of pi peridine in DVF (4
m) was added and the m xture was shaken for 2.5

hours then the 5 product was filtered off and washed

vfgj ‘Pﬁﬁ E@&Qﬁdl thé(d fki\!vmgd again with
I nt er ned| at e n an ana
( DAY, shaten ifert rrﬂa@ate&wgi @@Bvsyshﬁéwgh M&p@ylthynethanol], finally

I @@Glebifed produet WadriddeyiClling)2. 68 ¢ 6f intermediate (142).
1-[ (9H f I uor en- 9-yl net hoxy) car bonyl ] - 4-

piperidiineacetic acid or 1-(9H-fl uoren-9-yl nethyl)
E%’—f&%éﬁ@. nedi carboxylic acjgd 10 ester. ~0 0 ~p O
intermedi ate (132) ingd te (4133) Exanple A 43 a)

aPPepantidd an of ~-\~0 Br 9 TeHTanNe _(134)  Aimkitiediate (143)
of 2- brorm 1, 1-di et hoxy- ethasg, (0 ,012 nol) in DCM

o it ot (G3 ie RO Aoty LN e
mﬁNmbwcmmbﬁfr 0261 ){Pp05¢ meh. Tapivpanagnive (§f023 mol) and
ogukfd@ 0.02836613lin di€h168REHaAD(1DO kil \OQ\éhdlEe)i for

d t
g R i i G R S P B e
wasd thie rrqaew@umawre wia shakan tor 20 hgurs piyeem topasatmenMgikpngl

t i(3081) Whak RddNFTha Adxthieads| fltefedlan@ bt filiet Fesidbdivagabshed with

yi

y rc%ﬁ LR 5@5@@:}?1@%@ Q{i,ﬁﬁén( a%'é?th &Bgi\/?%on@ved by puethanol;
yicldieg 280 gref in{grmpdiste €H8ket hanami ne (0.0012 nol) in

1-nmet hyl -2- pyrrolidinone (1 m) was added to a

m xture of |ntermed| at ece 134) (0. 00012

1- met hyl - 2- pyr r@ndi e (3 ﬁ’m r t|on

Prpamtomals heat ed” a Cf&_ héntetniegiate (144)

reaction m xture vvascoised flltered e desired

product was WO 2005/ 085226 P EP2005/ 051010 -56

C Ghtbiemidiact (B2)I0WO6H exbl)2md PYBOPPIRS ghivete dShvadh BCM @6 ml).

%‘gr@ég& § ggd?c{ g‘ﬂlheémah&té FB8) . doRod XM, MinekifiopRpyi-

ethylamine (0.010 mol) was added and the reaction mixture was shaken for 4 hours at

room temperature, then stood over the weekend, filtered and the filter residue was
washed with CHDCM,Cl; (3 x), then 3 x with [DCM followed by methanol], then
dried, yielding 1.365 g of intermediate (144).

ocn3

¢) Preparation of 2’; 50“ ! intermediate (145)
ocH,

Intermediate (144) (0.00085 mol) in a mixture of piperidine and DMF (20/80) (15 ml)
was shaken for 3 hours at room temperature, then filtered and the filter residue was
washed with DMF. The reaction was done again (overnight at room temperature), then
filtered and the filter residue was washed with DMF (3 x), then 3 times with [(CH2CI2,
followed by CH3OH], then dried, yielding 1.164 g of intermediate (145).



In an anal ogous way, internedi ates (136) and
internmedi ate (137) were prepared. 5 ,PH3 1-13 0 (R

WO niososed at e (136) |nterrred| ate (137) ExanplBCHEH2H05/051010
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Preparation oft - ~--i |nte5r9ned| ate (138) o A
Novabi ochem 01- 64- 0425

N- hydr oxybenzot ri azol e- 6- car boxam donet hyl

pol ystyrene resin (0.1 g) was washed with DCM DCM (2

n1) was added, giving 3mxture (1). D%(l m), then
, 3-dii sopropyla . 0) . s added to

d@Pﬁdprﬁbmf of inter |ate A\gdbl ), ihtetrhaliine(146)
(0.0008 nol) and N, N-df 4- pyrl di nami ne (0. 00008
nmol) in DMF (1 m) and DCM( m), giving mxture

(1A I)mxtuIMof inerewdiatb)(145) ¢0.000054 wei)eand dntbrimed dtea(38) ©1001 med) in

f u o t

951 We@gﬁi %gﬁeﬁgﬁ:&@% ﬁ?; 5%6 Izgnmat@% glglhé{dfhﬁé Hﬁ e
amz(amemzyaidmdce(t@@g)cpmpleal(doo@leﬁ iln2>D BINAP (0. 000054 mol) and
i |t %ﬂﬁg&t@a&} 38 I;gﬁ@{mj 2 f},oﬁiv%%ﬁdéd Th rﬁ&ﬁwme%d

nternedi at e O A mxture
2 With Atggn ﬁeétﬁfaszrymwe% Fﬁ;&iﬁwﬁﬁwy)( -hoxynet hy!
Miytﬁiny (IEW&s Easbined with iNawvra il paidain Whelé dedFBken for 6 hours at

t | t an| U | so £ X%&%B%%”@B@é%f%%eg%mf%% ﬁf%&h water
wé3 X} B 1‘)@P s DCM/acetip arif (D3 2} gpd thend & wifh [DCM

t Folasaidbyhethalbyjdthenl dridd) yidlduty 01011) g ofisteanislixde A6).t he
reaction m xture was shaken for 24 hours at room

t tALe. Met hanol (2 m) was added. The m xture
w%%k‘e‘rr gk a While, filtered and the filter

resi due was wd N hree times with DCM t hen
three tinme with

OO ¢ %‘% d idedhddiate
t Wreperatiomef with DCMoReact S ‘f‘%s in
paral lel, yielding intermedi@e (139). WD'2005/ 085228
PCT/ EP2005/ 051010 -57-
A solution of intermediate (117) (0.020 mol), 2,6-dimethylpyridine (0.086 mol) and
N, N-dimethyl-4-pyridinamine (0.5 g) in a mixture of DCM (120 ml) and DMF (40 ml)
was added to N-hydroxy-benzotriazole-6-carboxamidomethyl polystyrene resin
(Novabiochem 01-64-0425) (0.0065 mol), then N,N’-methanetetraylbis-2-propanamine
(0.0325 mol) was added and the reaction mixture was shaken for 3 hours at room
temperature. The mixture was filtered, washed with DCM and DMF, then washed
2 times with DCM, twice with (3 times with DMF, 3 times with DCM). The product
was dried overnight in a vacuum oven at 50°C, to give 5.450 g of reactionproduct.
A part (5.250 g) of said reaction product was re-reacted with intermediate (117),
2,6-dimethylpyridine, N, N-dimethyl-4-pyridinamine, dichloromethane and DMF and
N,N’-methanetetraylbis-2-propanamine and the resulting mixture was shaken for
3 hours and filtered off. The residue was washed with DCM, then [3 times with DMF
and 3 times with DCM] x 2. The product was dried overnight at 50°C, yielding 6.946 g
of intermediate (147).
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apPrepandtion of NVP (20 i) . ~Réa

(0.0056 nol) was added to infernediate (139) (0.00112
mol ). A solution of PyBOP(r) §2.9 g) in DCM (15 ml)

and DMF (5 ml) was added. N, N-diisopropylethylam ne
(0.0112 nol) was added and the 5 reaction m xture was
shaken for 24 hours at roomtenperature, filtered and

t ! resi due was washed with DMF (5 x 20 m),

20 m), 5 x with

h DM (20 m) and

ne 4 ti ineymegdiate (148)
paral l el , yielding ifmcernmedi g¢te (140).— CH30 ~ ~ b-~

c) Preparation of 92 J internediate (141) CH3O C6l 15
10 A m xture of intermediate (140) (0.00112 nol) and

tl'sl)s(dtﬁ!ﬁ%l@t}h&ﬁ}ldﬁnfﬂigwa ath§l e(s%r g%ﬁéchlme)(o.boes mol) was dissolved
: -2-pyreolidinon . Was s Qf,
i Eehy ooty (O, (1o lotinh S SBE AL a8 i 245.s-
weinetimsidefomiylphaNEy)etoxymethyl phlySiyreneremANoyariaden1-64-
X 026 144600 Eadl 3in DEMANS ) fitasivind Sso}bfcfpbxiﬁp@\.dm% mol) was
fol ] gwed by .net hanol ), en.drie di .
| e oA g1 ok Houtsat oo fspSlaliky Soghum
Pirépatosstbonihydfidd (01088 frel)aras addefizind theHigaotion pxture was shaken for
f’?% H&ﬂr?ﬁt rl%m_tem erature. The reaﬁtion mixture was drained, washed with DCM
[ 0 en oxylic

B AACHARS B on oL es RS Sty 5) pen
i @ ryidding irertribdibe (188)00sed4n next yeagtieh st¢pe withews tiiugrer
ﬂpﬁﬁﬂaﬁo%s shaken for 24 hours at 120C, then the

I xture s cooled and filtered. The filter residue

was washed 3 tines with DMF, 3 ti with DCM and with
20 net hanol and then dried to giv esidue (). A
!

sol uti on of
di met hyl am no) neglyyteme] oxylic.agid,:

SRR Do) Sy fpae 109

e reaction

rppral (0.019 " nmol) in
internedi ate (102) (0.00112_pol) a

m xture was shaken over the weekendaf~120C, then the
m xture was cool ed and

CH2Cl 2/ CH3COOH (95/5; 20

o
azimnec

Intermediate (82) (0.000426 mol) was dissolved in DCM (5 ml). Thionyl chloride
(0.0069 mol) was added. The mixture was heated,then stirred and refluxed for one
hour. The solvent was evaporated and fresh DCM (5 ml) was added. The solvent was
evaporated. The residue was dissolved in DCM (2 ml). This solution was added to a
solution of intermediate (148) (0.000144 mol) in DCM (2 ml). N-ethyl-N-(1-methyl-
ethyl)-2-propanamine (0.00085 mol) was added and the mixture was agitated again at
room temperature for 20 hours. The mixture was drained, washed with twice with
[DCM (3x), methanol (3 x)], then DCM (3x). A solution of piperidine in DMF (20%,
(4 ml) was added and the mixture was agitated for 2 hours at room temperature. The
reaction was drained, washed with twice with [DCM (3x), methanol (3x)], then DCM
(3x), then dried under a gentle stream of nitrogen, yielding intermediate (149).



filtered. The filter residue was washed 3 tines with
DMF, 3 tines with (DCM 25 foll owed by nethanol), and

wao hes/ogi2eed to give residue (11). Residue (1) BOMEP2005/051010

10

15

20

25

residue (I1) were conbi ned ang t hen

[.(di met hyl am no) net hyl ene] - bra2|necarboxyllc aci d,
ethyl ester (0.038 nol) and NWP (15 nml) were added.

The reaction m xture was heated overnight at 125C and

cgglgdg %gg m xture was washed MD 2005/ 085226
051010 -58 3 tinmes with DM, 3 tines with
2g%'l\glle and w th net hanol, then [vvashed again wth
PagaiaReh for 30 ninutes' en washed wi tinteD@pdiate (150)
and with nethanoé] finally t desi red product was

drd auxtugg of 2chremgo5-tygr agm@pyrldmee(ﬂrﬁél maeand 1412 )carbonylbis-1H-
Bi&ﬁmiz@le/e@ 467 Q6hit BCNPQI sﬁ’Exﬁp%saétﬁ&H 873 BUtSh PR Rifperature,

b ]'ﬁ%? sooffnaB RS T Reioitn o flered o fmuthod with 2-propanol
pding §rigd, girdding éﬁ) 2 of inkowediate (N The BUraf A6k ev{drAOFMmd the
MatsiduehwAdls@RBNAI-HBpdrfdl, 2 Bredr) and e¢iyr1]e1d1ng an additional 3 g of

titan opropOX|de (0.028 nD
di'ch e‘“wﬁg e (100 M) was shaken for 2 hours at

roomtenperature. Sodiumtriacetoxyborohydride (0.028
nol) was added 10 and the react]ion m xture was shaken
for 20 hours at room tenperat Met hanol (30 m)

b)®sepachtienlof The m xture was fplty¥red and the fIﬁ&gﬁmdmm(15D
resi due was washed with iﬁi. 30H 50/ 50 (3 x), DW
(3 x), then 3 x with [ DCM f&H d by nethanol ];

y 'A@h@:&tﬁ]{g o? uﬁ%e&aﬁf(gdg(wgyzaﬁhﬁ%}neﬁlﬁﬁetng?beﬁ% a,cid
8 Bﬂf"é’ﬁ)ﬁé‘ Pﬂ@%@}fﬁ@@%ﬂ@%&@nﬁ K005 o) in a(Ner60g)
wsoleuoln Ml wektek, 125 BTV PTHF 35 ml) Wais StiméddndIreflii@s (26sbey

t %vérﬂfgﬁ’f %@Eﬁ(f%]t éﬂﬁgf gxgtegoi“lgp dm%ﬁ!xg Wa%g'oﬂ/egﬁ}oﬂgﬁp )ﬂxe

et
R%’BP@"H&&% %%Wéﬁ#eﬂm Fafes friedghilierpdynd thesedeantevaperated. The
t h@ldustv(as punﬁarbytdmhnmmmﬁﬁogrﬁ]bﬁ;t @reedliangt] (dnent i | ter

s ﬁ ZCHEGH 9%\?\/8 hlglqu) o t%ﬂ@gﬁ{ 2\%1% ﬁ&]f’ec% aar? Be &ol’%feﬁgc was
yf"lé‘"fp&{’ 113@6@ be g inf eﬁp@qammsaﬁ e (144). OCH3

¢) Preparation of intermediate (152)

A mixture of intermediate (151) (0.0015 mol), 4-bromophenylboric acid (0.0030 mol),
copper acetate (0.00225 mol) and a 1 M solution of potassium tert-butoxide in THF
(0.00225 mol) in 1,2-dimethoxyethane (15 ml) was stirred overnight at room
temperature. NH4OH (2 ml) was added and the mixture was stirred for 15 minutes.
Water was added and this mixture was extracted with DCM. The organic layer was
separated, washed with water, dried, filtered and the solvent evaporated. The residue
was triturated under DIPE, filtered off, then crystallized from 2-propanol, filtered off
and purified over silica gel on a glass filter (eluent : DCM). The desired fractions were
collected and the solvent was evaporated. The residue was triturated under 2-propanol,
filtered off and dried, yielding 0.125 g of intermediate (152).



c) Preparation of cxZ ; internediate (145) OCH3 6
Internmedi ate (144) (0.00085 nol) in a m xture of

w@r@snstecee and DVF (20/80) (15 m) was shakepCT/@8P2085/051010
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hours at room tenperature, tt&gn filtered and the
filter residue was washed w'th DMF. The reaction was
done again (overnight at roomtenperature), then 25
filtered and the filter residue was washed with DMF (3
X), then 3 tinmes with [(CH2C12, followed by CH30H,
then dried, yielding 1.164 g of internediate (145). WO
2Bzappigdatls pCT/ EP2005/ 051010 -59- CHs CH-T N d)
Preparati on of -rTinter hate=( 1 OCH3 2 A m xture

di ate (145) 0 nd i nt eifiBeieatat: (153
%)158?5}% (s mol) in uene (3 m) was bubbl ed (153)
through with argon fol 5 minutes to give mxture (1).
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o
Oy s ?Leagﬁ 8‘?##@? 4B RS RRgre 159)

filtered, washed Wltth\/F(3 X), th vvater (3 x),

DMF (3 x), DCM (3 x), cej id A96/4) (3 x),
bZ?ﬂag%{ﬁﬁShgf X with [ %@V&, met hanghtbsmdd@s\(154)
ri

yiel ding 0. 11 of internediate (146). Exanple
A 47 10, ." (I , int di at e Preparat|on of o Q:
mm;xtu:Aoﬁmmurp ehingrmedite(F QP2 mal) 7yd pasassimn hygrgxide (0.06
2 n§51 m G@Mﬁll) dia) §l1rfeﬂ 685 WitujesaBdpropyl bromide (0.15 mol) was

%fgg l écglﬂgnm t Icrlﬂzafrﬁn Eﬁ? é%g%oé’ %Véf%&ﬁt d Fﬁfétréjarcﬁmplfmxture
Nwtag doasdy ansrateh zﬂneéeedt@awmﬁmva@w&ﬂw and washed with
p%ye&t tl‘%@&%aﬁl@ﬁiyer ?ﬁmﬁ?&?@mﬁeﬁ fifbrédm8 4 vdpprfd. 006 Tesidue

ne etetr [
(v e > ot d B kg ot el FRpRA REANGTHEE viewding 1.6 5
sbéhmm@ateilmurs at room tenperature. The mixture
was filtered, washed with DCM and DMF, then washed

¢) Preparation of m@—@—fi\}{ﬁ intermediate (155)

Intermediate (154) (0.13 mol) was suspended in dichloroethane (200 ml) and cooled on
an ice bath. 1-Chloroethyl chloroformate (10 g) was added dropwise. The reaction
mixture was stirred at room tempetrature for 1 hour, refluxed for 10 hours, and again
stirred at room temperature overnight. The reaction mixture was evaporated and the
residue was taken up in methanol (200 ml), stirred and refluxed for 1 hour. the solvent
was removed by evaporation and the residue was triturated in 2-isopropanol. The
precipitate was filtered off and dried, yielding 7.2 g of intermediate (155).

Example A.51

Hi
Preparation of g@@—éﬁ -HCI intermediate (156)



2 times with DCM twice with (3 tines with DMF, 3
times with DCM. The product 20 was dried overni ght

w0 poog/ogRecium oven at 50C, to give 5.450 g of PCT/EP2005/051010
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reacti onproduct. A part (5. 2% g) of said reaction
product was re-reacted with-iriternediate (117),

2, 6-di met hyl pyridine, NN-di met hyl - 4- pyri di nam ne,

di chl oronmet hane and DMF and N, N - net hanetetrayl bi s-2
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dlbei&teh@&wodacfd)mamy]mgtenoxy) et hoxynet hyl pol ystyrene
resi n (Novabi ochem 01- 64 0261) (0.00072 nol) in DCM

5 pflodratidah SARL $H Whnb@p" OPOXi de (0.0035 mol) was

agitated for 2 hours at room
t@z&v)&@.&e Sodi um triacet oxyborohydride (0.0035
N hixt@e ofitkethedia (18)€0.02a00)] DRerinkdibte(2) (083 nsiipRas(diady

7 t e was
e s s e A
(5@903/696%%@) aielvengiSfmikyss stised g hdl"Ceadst argondlowien

( Dduys stidetheh filgeréd) Osy0MRAR g}, @df(de) (0(Q53%) dnd [1, Héraphthalene]-2,2'"-

t ' L QN °

L T

| everpieht thengoprd put intogpter2nd gErac ‘%Y%lﬂh]i)g% IThe graapic fgygy was
( Bepikated, THQ Mlteredah thed6lvertGvad @Gdporandd Tharesikideleds pukified by
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WASIPH i Bifeqire@pltatdwhiGiteretl off Ind dHet Syislaingtli05y o¥asmptisel(159).
to a solution of internediate (148) (0.000144 nol) in
21 . N-ethyl-N-(I-nmethyl 20
£&-5r opanam ne (0. 00085 nol ) was added and

m&myﬁ@emﬁ@t@‘gje@a{ed&)d@@ﬂ fpodyand intermediate (12) (0.009 mol) 1n
triethylamine (3 ml) and DMF (100 ml) was stirred at 60°C for 6 hours. The mixture

was cooled, poured into water, extracted with DCM and washed with water. The
organic layer was dried, filtered off and evaporated. The residue was purified by
columnh chromatography over silica gel (eluent : CH,CL,/CH30H 99/1). The pure
fractions were collected and evaporated. The residue was dissolved in acetonitrile and
converted into the ethanedioic acid salt (1:1). The precipitate was filtered off. The
residue was crystallized from 2-propanol. The residue was recrystallized from
2-propanol and a few drops of water, yielding 0.7 g of compound (2), isolated as its
ethanedioic acid salt (1:1), (mp. 165°C).

Example B.3
A mixture of intermediate (93) (0.0002 mol) and PyBOP® (0.0004 mol) in

triethylamine (0.1 ml) and DCM (5 ml) was stirred for 30 minutes, then ethanamine,



roomtenperature for 20 hours. The m xture was
drai ned, washed with twice with [DCM (3x), nethanol

W@ 3008)%522¢ hen DCM (3x). A solution of piperidi PET/EP20D51010
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(20% (4 m) was added and tfae m xture was agitated
for 2 hours at roomtenperature. The reaction was
drai ned, washed with twice with [ DCM (3x), nethanol
(3x)], then DCM 25 (3x) then dried under a gentle
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ofxample Bedi at e (150) The filtrate was evaporated and
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r@ai7fue was purified by colum chronat ography over
silica gel (eluent : 15 CH2C12/CH30H 99/1). The

product fractions were collected and the sol vent was
ﬁ—ﬁﬁ‘ﬁ%@%or ated, yielding 1 g of intermediate (151).
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The pure fractions were collected and the solvent was eVaporated. The res1due was
triturated in DIPE, filtered off and dried, yielding 3 g of compound (138).

Example B.6
A mixture of a-(2-oxoethyl)- benzeneacetic acid methyl ester (0.06 mol), intermediate

(12) (0.017 mol) and potassium acetate (20 g) in THF (50ml) and methanol (50 ml) was
stirred for two days under hydrogen. The mixture was filtered and the filtrate was
evaporated. The residue was dissolved in DCM and washed with a sodium carbonate
solution. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was triturated in 2-propanol, filtered off and dried, yielding

3.5 g of compound (169).

Example B.7
Intermediate (117) (0.00049 mol) was stirred in toluene (3 ml). Thionyl chloride (0.3 g)

was added dropwise and the mixture was stirred for 3 hours at 60°C. The solvent was
evaporated. Propanol (3 ml) was added and the reaction mixture was stirred for 3 hours.
Triethylamine (0.2 ml) was added and the reaction mixture was stirred overnight. The



20 (0.00225 nol) in 1,2-dinmethoxyethane (15 m) was
stirred overnight at room tenperature. NHAOH (2 ml)

wormsasttedl and the mi xture was stirred for 15 PETHPZI95/051010
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Vater was added and this mxture was extracted with
DCM The organic | ayer was séeparated, washed with
water, dried, filtered and the sol vent evaporated. The
resi due was triturated under DIPE, filtered off, then

¥IS t?x% gvcfls g%g)o];a{te% apes agns %urti#edtbe [ljlln i cfhrc%ga[t(%}%qhy over
D@Mca gat{eluerds CHelel/CHaOH 9. de@SIIQﬁd’rac@@nSéﬂera geflected and the
SQBNSﬁitwa\.é@$a}ﬁ)Yzﬁé@W(ﬁﬁ’gO d%1eg bESnPetnd\@8).t ri turat ed

under 2-propanol, filtered off and drled yi el di ng
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I's rom de

m-nut e pr opy (0.15 nmol) was added and
the reaction m xture was stirred at 60C overni ght. The
r disempleB&i xture was cool ed and evaporated. The

r e hftierewd $ntehnfediaka(88) (000NN mol)] invesiedihtefS51(0.0082 erol) and
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evdapor a
E@b%‘ﬂ theprovabioghssh 91a?‘&0%%9smﬁﬁwlfsem@eafspplyawne resin
d r(() 9003 Mokl & hi@olld) Hd G- (dﬂfhyldﬁbmam);&bmfl(fdlﬁﬂ)mahz}d silica gel

Yt 0 S g SEIBEOR el gy
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r eT mut, gé &-ﬁemoﬁeﬁﬁgd ﬁﬁ%lggl B%tgﬁg&)ﬁ'{nﬁ%&@ss fvﬁﬂn AerbQbde
36022) (0.0005 mol; 1 mmol/g) was adde to the filtrate. The resulting mixture was
shaken for 1 hour at 60°C, then cooled, filtered and washed 3 times with DCM (3 ml).
The desired product was released from the reaction mixture by eluting it 3 times with
CH,Cl,/(CH3;0H/NH3) (90/10, 2 ml). The solvent was evaporated at 50°C under a
stream of nitrogen and the residue was purified by high-performance liquid

chromatography, yielding 0.007 g of compound (278).

Example B.10
A mixture of intermediate (92) (0.00027 mol) in trifluoroacetic acid (2 ml) and

methanol (2 ml) was shaken at 60°C for 20 hours and the solvent was evaporated, then
the residue was dissolved in DCM (5 ml) and washed with a saturated aqueous
NaHCO; solution. The mixture was filtered through Extrelut™ and the organic layer



stirred at roomtenperature overnight. The reaction
m xture was evaporated and the residue was taken up
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the sol vent was renoved by géaporati on and the
residue was triturated in 2-Psopropanol. The

precipitate was filtered off and dried, yielding 7.2 ¢
of internmediate (155). 25 Exanple A 51 H Prepar ation
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product fractions were collected and the solvent was evaporated. Each fraction was
then triturated under DIPE, filtered off and dried, yielding 3.75 g of compound (280),
3.77 g of compound (281), 3.94 g of compound (360), and 3.53 g of compound (304).

Example B.13
Sodium hydride 60% (0.0026 mol) was added to DMF (15 ml) and then compound

(190) (0.0024 mol) was added. Ethyl bromoacetate (0.0024 mol) was added to the
brown solution and the reaction mixture was heated at 80°C (water bath) for 4 hours.
The solution was cooled and carefully poured out into water (250 ml), the resulting
solid was filtered off and washed with water, yielding 0.44 g of compound (210)
(mp. 90-92°C).



25 A mixture of internediate (57) (0.01 nol) and
internmediate (12) (0.009 nol) in triethylamne (3 nl)

w@eehsm#22¢ 100 M) was stirred at 60C for 6 houPGI/ER1ve5/051010
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m xture was cool ed, poured into water, extracted with
DCM and washed with water. The = organic | ayer was
dried, filtered off and evaporated. The resi due was
purified by colum chronat ography over silica gel

(Z: uegi 314CH2C12/ CH3OH 99/1). The pure 30 fractions
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solvent was evaporated. The residue was dissolved in DCM and washed with an

aqueous NaHCO;. The organic layer was separated and evaporated, yielding 0.006 g of
compound (223).

Example B.16
5-Indanylamine (0.00135 mol) and sodium hydride (catalytic quantity) were added to a

solution of compound (302) (0.00111 mol) in xylene (50 ml) and then the reaction
mixture was stirred and refluxed for 48 hours. The solvent was evaporated and the
residue was dissolved in ether, then the resulting crude was purified by column
chromatography (eluent : ethyl acetate). The product fractions were collected and the



20 DVF (100 m) was stirred for the weekend. The
sol vent was evaporated. The residue was purified by
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CH2C12/ CH3COH 99/1). The purg fractions were coll ected
and the sol vent was evapor at é The resi due was
triturated in DIPE, filtered off and dried, yielding 3
g of corrpound (138). 25 Exanple B.6 A mixture of

(flyen? was EY%@%FGQI nezre§rE acet Cil]%i ?,g e} E ﬁro eSt &%e%?oduct
awves filttged off agd ﬁnall}'TlFiEd,(yS@ g Oérgjofrmnmam @@(Ilrm ) 1M0°C)

stirred for two days under hydrogen. The m xture was
f'P]ler Lg% And the flltrate was evaporated. The residue

cé}rSB‘ stlgl é%rdlgllaﬁn@t %ﬂmeﬁegﬁwdn] g/%?l&gggmpwme at -10°C to

se pduﬂdnﬁaf etlgyl Bqﬁndlﬁlezicb‘atee(d 03027 bk irsDCYVE(TO mipshen the reaction
e e d&@%ﬂff&i‘ﬁ é&sﬁ :tegﬁféra‘ﬁﬂé £dr 90%%?911& ﬂ]? So1RdnP %ﬁ&}aporated,

( MYG anQiigpigues Sﬂl@ssﬂ%‘mqueﬂafi o 1?@%%0 e@%g’cﬁ?g
mﬂo})wdﬁ&t $09C o adoldsotutibul efmte@xﬁedm): (121§0.63027 nodl) aoxdi de
iedylnip @@%@ﬁ%ﬁnﬁﬁéﬁ%éﬁmﬁfi Frebifin S Fas stimed
evmtaéaoonme@wswam %lvgaar@a exapgratase The.olbt fegidue
Mwak Plirefiedets coluntind mbxﬁawgrapﬂyc(elusm CH,Cby/dthyl andtate 50B0R The

SR P T Th
eliseduiamethep dhoritheresutting prodyci s Gelle ¥ iding 5 g

C@ftbﬂip@hd(ﬁfﬁb@gpap@lweb silica gel (eI uent :
CH2C12/ CH3OH 99/ 1). The desired fractions were

calle t%pl f\nd the solvent was evaporated, yieldi ng
0: onpound (38 5 Exanple B.8 A m xture
i A eEEd pﬁm@err(ngdayte (07 qfq’fé |n}ol) and N N—carbonyldmmdazole (O 00075

Nrdo?) ﬁiIUMQS ROyl fitteiatrooffbfeltpbratude I’ZAﬂﬁﬁ@Bhﬁﬂ@ﬂlﬂaﬂEole
iy 0R ) 3&52%@3‘{\' Syl e Bhd e xdciipure

a@s stireed eeuight atfopmsteropesatiges The waﬁtlovdmycw ias Hltered thagreh

omxﬂblhff@,g@apoﬁtea hhd e aRidat ivas peifibd(by HI)C, gividieg 0.82D} of
m‘l’ 3 mifs 10 added and the reaction m xture was
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A mixture of TEA/DCM/TIS (5/93/2) was added. The mixture was shaken for one hour
at room temperature, filtered off, washed with a mixture of TFA/DCM/TIS (5/93/2) (2
ml) and DCM (1 ml). The filtrate was blown dry under nitrogen at 50°C. The desired
compound was isolated/purified by high-performance liquid chromatography over RP
BDS Spherical (100 g Hyperprep C18 (100 A, 8 um; eluent: [(0.5% NH4OAc in
H,0)/CH;CN 90/10)]/CH30H/CH3CN (0 min) 75/25/0, (10 min) 0/50/50, (16




yi el ding 0.018 g of conpound (222). Exanple B.9 A
m xture of internediate (88) (0.000087 nol),

WO paososedé at e (55) (0.0002 nol) and 20 PCT/EP2005/051010
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N, N- di et hyl - 4- pyri di nam ne Q%_OOOl mol) in toluene (4
m ) was shaken for 48 hours t 100C and then

Novabi ochem 01- 64- 0169 net hyl i socyanate pol ystyrene
reS|n (0.0003 mol, 1.5 mmol/g) and

B)G/led?)e '3 I%rﬂ()r}mnﬁ W@%{Zﬁd) 'ﬁﬁ:t u?@éllc SQ w§re C ﬁgcted and

r ora 1 oNn
Alﬂmso nfc\wévas)ratg@ r@e;zqm wWoeddeddp thqaqumm |cp@°)enm¢ and this
ackdlegire whextreaed WMD@Mt'Fh"e%xtﬁﬁfﬁs Wt bRAvnf @Y withh@iedesn 8f 50°C,

m%anﬁsgsoé?w% )g?;ﬁ%%éﬁﬁowﬁw%mffeﬂ@( 2T21€) and

sul foni c aci d- 2Ar functionalized silicagel (obtained
f Example®23 with Across code 36022) (0.0005 nol; 1

IRk /nSbliafeE 4 Bl WOGO@S& %l)fvl/eistsﬁﬁé@m NI (5 83} At 1 Mkolution of

NN il 5 ACKEG 45 peratii, Fhosciry gtw'é?%aienr#é% mintes

desfoordeppaatuct Aalition o hshldrdeﬂghmeihgl ketane t(0.00042 mol)inel ml
b36f ?mt\ﬂ/a@ Q(rlél Phd fnﬁ&&'fe ‘Mag Ehaﬁgn %@ﬁgﬁrg G368t ture, then

90/ 10, d
liedssish e b DG B0 T ek O Sl
h |11MF preashat orea ewithINMBI The mhctmmﬁasglbn@dgmn y¥hel|ndlixtuge was shaken
g ]:fgllchztlg)}l&f thleg tﬁl%&*é %{s Jcﬁ&mh :ggﬁ n]‘\glﬂ?’ﬁlréot;ﬂgéa%tlﬂétﬁanol
R SR G s Eiyin
2THIO@rSsmB mdas hﬂrk:dsmﬂ ﬂ&n’eacv:mnmmp maaswﬁn fdrérhoutsrw room
" osh ALl M@w&s‘%d%@nﬁﬁtﬁm%ﬁgsﬂmﬂ?&o% hr

sat at e ueous sol ution m._xXtur e..\wWas
.ﬂlﬁe@flewasﬂlﬁr?wb frethanel (B ) and fhen ﬁ%eeamgeaml@ Pé%fpﬂmd by
2 BEFHAE5 22 Mii-RGFE/oE PPAMBCRBIIS 16/93/25 6+ mb) svae uddredr Hhedixtab evas

QE%%E? ARG R Bl ARYRE off, b St a{BiGObF
A STIS 930 3 B i L Tt B s o gt
vvaﬁstmgey st 30PCi Theldésiredroddhiennd wae rsolated/pdaﬁed eylhigh-@dtfatmance

B iciftonfid iy 1) St kP18 195 “5}“?@5‘8@%%69055%
mOTH4OA i HeOMGHsGMN YY1 QK SO0/ G N Eﬂﬂﬂ)n) ?/2 10p( 1 9aniputes)
moy5vi0s (1shnaiketes) 030/1 Q1) (1810-20 minulC7 H2EI0) The prk lﬁ;amﬁ)m/as&re
;%?ﬁ%?e;ira%ﬁ % g IO TGN dopdhdil a5 ol P RKA i

uggyis K»CO3 solution and extracted with DCM. The e acts were blown

3-deyiwizh hiydogeredtrS0eay yikdding 0)0938 glofesmtpoanal(933ed silica gel
(obt ai ned

Example B.21

A mixture of intermediate (146) (0.000054 mol) in a mixture of TFA/DCM/TIS
(5/93/2) (4 ml) was shaken for 30 minutes at room temperature, then filtered, washed
with a mixture of TFA/DCM/TIS (5/93/2) (2 ml) and DCM (2 ml), then blown dry with
nitrogen at 50°C, yielding 0.037 g of compound (99).

Example B.22 :
A mixture of intermediate (138) (0.03 mol), and 5-indanylamine (0.045 mol) in DCM

(2 ml) was stirred for 4 hours at room temperature. Methylisocyanate polystyrene resin
(Novabiochem 01-64-0169) (0.1 g) and MP-Carbonate resin (polystyrene-linked-CH,-



from Sigma-Al drich Corporation with Al drich Code
53,792-6) (0.0002 nol, 1 mmol/g) was added and the

WO e@sosaee m xture was shaken for 8 days. The nPXI/EPM®05/051010
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was filtered, washed with tgluene (2 M) and sulfonic
aci d-2Ar functionalized sili Qge| (obtained from

Across with Across code 36022) (0.300 g, 1 mml/g) was
added The resulting 15 mxture was heated and shaken

R e SRS B, A U s

r id §dardorgan MmthéKmé@m) with moxlu@trcedﬁawozémm H® g)twes: added

t bAehe Hakﬁb&ﬁgﬁﬁg%mlo%%@&h( HiHeddd and bldwh dry,Relding 0.012 g

gvent \A@@P gvaporat ed at 50C under a ni trogen stream

up d e was purified by high- performance

I|qU| d chromat ography. The product fractions were

c Bkémple BP3And t he 20 sol vent was evapor at ed, yi el di ng

0 AQRfitign OF 5- %&ﬁmv%ﬂsﬂ enyl BERAnRBzHe a@ocﬁqr}p&yﬁ%w (1 ml)

d
G ChOf T80 5 addedio & @%%tﬁfqtqhg&%tek?@%@ﬁfﬁ( B8 EPEM
( 6 mBrforiolincéthyl RSHD dsini (NevEHsen Meb40nT1) (eoug) 25 added

PLASHE }eaﬁg&ﬁfgjgéglﬂré ﬁ%@ﬁkg’% 16Gh ?Q?F%%n%hﬁ ﬁ% hte

evapor at e ntrlturat

Dpﬁizstmp? fesindoyatrochem OdrG4eY 691/606109 i @%Wscﬁb@m resin
C (ot rds28@ith product éods 890263) (D whotefe2dddd TBe Hbulgninixture

%g&%ggnsfo% 69ho gﬁ gmﬁgggﬁ gaggg&y ﬁﬁ 30k res Jﬁg%&m lWRshed
i iy um %@Wa@d’r?a @M?Rr%rat%@ dos rqsgflgadéagmwe%PCM
acmmi) anEtIYﬁw (lkjrmmxheﬂhak(ﬂuﬁdh W3 2bodwivernighs arriitle sblvemt was

hea e%rtégw ?:és! vva er ﬁgﬁiﬂ‘{w htg' lﬁ%éﬁﬁégﬂlﬁé@ &}#Ldecmad?%r%p# Y

ebhegrredych fractigas were(cogsted and

' ntlje soIvhﬁI wasseuhﬁdrﬂgd, yialﬂmgio 0BSg bf dongroand (i9h).and washed

with water, yielding 0.44 g of conpound (210) 35
(FRam e : V\D 2005/ 085226 PCT/ EP2005/ 051010 -67-

A mxture of internediate (131) (0.000039
nét(Tmnﬁthv@mm@n{\)@rw fupetionghzadsilicp gel, casbongia{gbtained fgm

t Bipnal ARIrich Kbtpoeation $vithi A1ieehadde 55,088 70000878 mol) was added t6
B e 5, S e 7 i
qusr@fthylpﬁl&ﬁyxenp@ IﬁA)éo@QO @msw ed t theyregetipa vessel
( 6f &9-poditidd MMHlobW&e@ﬁSﬂ%sSﬂbetalﬁéd from Mettler—Toledo), then a
2SR AR08l SR EThap LA D050 b e
weggctgnaRiEtire wias shoker (600 asn)at 4@‘t§tfou h& beurg, @pm&tmowas shaken
N{450@aNat 6B°C %IXIZlHoﬁmQﬁd s @tht@:) E600QpRAPAHIEE f6xTi)holi. After

t 8(')0 mg 0% 1(oom tel)nperat%re meﬁlyhsocyana eporl}(?s leﬁel 1a8n (Novabiochem 01-64-
0169) (0.100 g) was added and the resulting mixture was shaken (600 rpm) at 20°C for
18 hours. The mixture was filtered and the residue was washed with DMF (2 ml) and
filtered off into the same tubes. The solvent was evaporated and the residue was
purified by high-performance liquid chromatography over RP-18. The product fractions
were collected and the solvent was evaporated. The residue was dissolved in DCM

(9 ml) and washed with an aqueous 10 % NayCOj3 solution. The mixture was filtered
through Extrelut™ and the Extrelut™-filters were washed 2 times with DCM (3 ml).

Finally, the solvent was evaporated, yielding 0.030 g of compound (282).



m xture was shaken for 6 hours at 85C. The product was
filtered off hot and washed 2 10 tines with DVF, once

wowrdl/osieer, 3 times with DVF, 3 tines wth WaPE&r/EPB05/051010
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tinmes wth nethanol, 3 tine W wth DCM 3 tines with
met hanol and 3 tines wth A nmixture of
trifluoroacetic

aci d/ di chl ororret hane/trii sopropyl silane 49/49/2) (3

n1 aﬂ%l%l?‘?ﬁj and the reaction m xture was shaken for
omtenperature, then filtered and washed

3 At $q¥1§5°nwif ilﬁelweﬂﬂateiﬂﬂépiog)OlQOn@ol) in BME(¢ miwasaddpbioghe d
amdintB1eckme sdadtich wese] (dbtadasdl ﬁdr@MemerJlbghopMPf OarBiGEresin
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| MreérHRchv il frodS? LodeB0OOBSH ouo(b?)o()hﬁblﬂwma@d ‘M’éthbﬂrd@oromo-fz
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pﬁﬂi) am fri7A oy apYE2 The myixtiure wﬁ@rﬂdlan@ thegpsulting residue was
( QrabiRa3vidPMF (& lnuﬂtﬁenwa@mﬁ@lﬂe dvas 'ﬁh&’@d aédih?aﬂcﬁﬁ@ 5d108ht was

s % M o8 bR ey P S e i
t ichromateigraphyoiglding 0919 grof sompaund (B47). and finally 6
times with DCM TFA/DCM (20/80) (4 m) was added and
t BahpRW 34 Ng M xture was shaken 25 for 3 hours at

B e R A
ewap dissaled intole@€ (Aimd). tThés sobsiod ves wédedpeia sdlirech dfjintermediate
hi :r( R?O(idem%n fdnsual ¢ Sy gUt@\kﬁa{s%H%gﬁﬂﬁ ((20661#%01) in
i 20 B ecatel, oo 1kl Bion s ensiapraf pdium et
vvd»gtmmﬂe\@ 001296 mod)cjn edummne KA MOOS he Teeetion gpawtire waa heatediass0°C,
s %9@5 {8 vaag nﬁw LG e 3wmﬁiu@isls 2% afﬁl"%g?n ofP®) fdbaggo(g 0000144
g i3 Al b W@*&ﬁﬁﬁiﬁﬂ?&ﬁ? BPHInAY %Wf‘stqi?f cfapd aiiated fo
addedrstap9QrC. sihie u¢actonsofere draped mdhile SR Waint) tivisherbwith DMF
' r('3 P baRe (3()50])1‘&119 (389 9ndhel E DERE ﬁ% %é’wﬁadﬂl Gy Hd'RM (3

S by oae B HAT Sl v el pagi st

gadthe feagtipfLixture was
t lstimed foe2 hewws bt oo temprlgumadS opt TFA/TERICHYCls (2 noiywas added and

C ORI AP el %M%%mutest i m%ﬁe M Hi %&é Shd tAIHRLr residue

fracti e co nd the 2005 5226
PO BES5ASTBIGNG Telgeﬁ%tﬁtwamape TRIRIGR XRg: Thpzesidue was
r dissalueal indXCNI(1 h]ll): zithaﬂlylwlﬂmndezonﬂo pAneasaddatiaridibe mixture was

[

TR R AT S o Gl T

5 B 4 TR0 G BIRA50 m Beiagph ot popscal 00

waslverd dias echporardds dhakesidh® @ak purified by reversed-phase high- performance
liquid chromatography using a NH4sHCO; buffer, yielding 0.011 g of compound (369).

Example B.27
a) A solution of NaOH (2N, 13.5 ml) was aded portion wise to a solution of compound

(386) (0.02 mol) in methanol (45 ml). The reaction mixture was stirred for 1 hour at
20°C and for 1 hour at 40°C. The reaction mixture was cooled to 10°C and the mixture
was neutralised with an Amberlyst resin to a pH of 6 to 7. The resin was filtered off,



a solution of ethyl 3-pyridineacetate (0.03027 nol) in
DCM (70 m ), then the reaction mxture was stirred at

w0 o@siseaper ature for 90 m nutes and the sol vePCT/HRR05/051010
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evaporated, to give an oin esi due. Said residue was
di ssolved in DCM (50 m) and gd'ded dropwi se at 10C to
a cold solution of internediate (12) (0.03027 nol) and
10 triethylam ne (0.06054 nol) in DCM(lOO m). The

reacti.on,ni I.red e t r

[ SRS ST At he Hidd s oB¥SERUAGARE SO0 (14 5-0x0-1-
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i FOOPIepErateg 14 LEFeel, € HoBient Sps VAT E L sba e iage was

Thearifiediby teversed pHase HPIME syi¢lding ©r08a gtdficampdundE3&@Hel ut |

evaporated and the residue was purified by HPLC,
yi aqll 0027 g of conmpound (125). 25 Exanple B. 19

e (142 0..000044 nol ) was t|rre in
(51 e T ot Lo (602 meApaNecigy 9 R 1BV 180 mD
m\&as\sﬁﬁechaidem‘in tehifperatimet Methyh@drahapbenyliwetate3(0. (ﬁlmnl] @ss added
EQ &9@?&%&%%@% _|1|U1|1t Wmﬁas % a C’Jé%.kve%\gﬁ rﬁ_@%oaa}teéd and the
mgs@wa’;@éﬁalqea wp DY, eashed, Hltespd andryapoptsd-o The feeifue was
f Ithm&mﬂﬂin DIRE ke pQipithtt Rvabliiftered offlan@ dicd, ylebding36.4 igrof s
dh@ | followed by DVF, washed once with NW.
The Peactl on was done again The m xture was shaken for
24 hours, then filtered, washed with DMF (3 tines),
t@@ﬁﬂlﬁlﬁhree times with methanol followed by DCM A
M A inibttere@f inbérAvelald (HS6)((5.008 @p]) BB GRi@ey), didaricthylhmine
r
o s T ARIGAELS o g Bt B o RiRles Y %?%?@%;&Qé oG8
35dded angtep woemﬁu;e qurﬁém?fl pyeaight af4Q°CG | Hhgreastign mlxmre
URGERlevapoldteaid thd rebidfe widysuridRa by eslefsod phse HIPMES yielding 0.065 g

I d i ed by high-performance |iquid
ch%gnaﬁd%@gﬁké over RP BDS Spherical (100 g Hyperprep

C18 (1001, pm_ eluent: [(0.5% NH4OAc in H20 /CH3CN
o(Wabis Ft I@Hadﬁf 1bHisCHe comppynds st weremrepamed apeqsding taames( the
( 10 oWE2APNs0 $omé RompdundPBARYeAPItdifed astSingle enantiomer without

knowing their absolute configuration. In those cases the stereochemically isomeric
form which was first isolated by liquid chromatography is designated as “A-isomer”,
the second as “B-isomer”, the third one as “C-isomer” and the fourth one as “D-

isomer”, without further reference to the actual stereochemical configuration. The
stereochemical configuration for some compounds has been designated as R”, or S*
indicating a relative stereochemistry since the absolute stereochemistry is unknown.



m nut es) 0/0/ 100,
pure fractions were collected and
weraposeed. Na2CO3 was added to the aqueous

concentrate and this mxture was extracted with DCM

(18.10-20 m nutes) 75/25/0).

The
t he sol vent was
PCT/EP2005/051010

The extracts were bl own dry Wt nitrogen at 50C,
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hen dried (vacuum 60QC),
179).
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Co. No. 6; Ex. B.3

Co. No. 190; Ex. B.3, m.p. 182°C
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Co. No. 7; Ex. B.3

Co. No. 191; Ex. B.22




A mxture of internediate (138) (0.03 nol), and
5-indanylamne (0.045 nol) in DCM (2 m) was stirred

wo oros4820ar s at room tenperature. Met hyl i socyaP&l/8P2005/051010
pol ystyrene resin (Novabi ochﬁm 01- 64-0169) (0.1 g)
and MP-Carbonate resin (polystyrene-|inked-CH2 WO
2005/ 085226 PCT/ EP2005/ 051010 -70 N(Et)3+)2/(C3B) 2
resin obtained from Argonaut (New Road, Hengoed CF82
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Co. No. 14; Ex. B.3; m.p. 106°C Co. No. 198; Ex. B.23




30 0169) (0.100 g) was added and the resulting m xture
was shaken (600 rpnm) at 20C for 18 hours. The m xture
wor®sosizeer ed and the residue was washed w t h BWVFERR05/051010
m) and filtered off intot same tubes. The sol vent

was evaporated and the residu€ was purified by

hi gh- performance |iquid chromat ography over RP- 18.
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Mass spectra were acquired by scanning from 100 to
1000 in is using a dwell tine of 0.1 s. The capillary
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i onzation node and 20 V for negative ionization node.
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Mass spectra were acquired by scanning from 100 to 1000 in 1s using a dwell time of
0.1 s. The capillary needle voltage was 3kV and the source temperature was maintained
at 140°C. Nitrogen was used a the nebulizer gas. Cone voltage was 10 V for positive
ionzation mode and 20 V for negative ionization mode. Data acquisition was performed
with a Waters-Micromass MassLynx-Openlynx data system.
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326, 327, 329, 330, 347, 351, 352, 354, 356, 357, 358, 359, 372, 373, 374, 379, 380,
383, 384, 385, 386, 391, 392, 395, 396, 397, 398, 401, 402, 403 and 404.

The following compounds have a pIC50 value from6.5t07.5: 1,3, 6,7, 8,19, 20, 21,
22,23,24,44,48, 51, 54, 55, 57, 58, 59, 60, 61, 62, 63, 64, 66, 69, 74, 77, 80, 82, 83,



wherein in the bivalent radicals of fornula (a-1) or
(a-2) the hydrogen atomnmay 15 optionally be repl aced

whooss®aé kyl or phenyl; or in the bival ent raPkTEP®®51010
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formula (a-3) or (a-4) one or two hydrogen atoms nay

optionally be replaced by @llbalkyl or phenyl; X is

carbon or nitrogen; at |east one of X2 or X3

represents nitrogen and the other X2 or X3 represents
arbon when the dotted line represent

58585, 85 9600 h ORI N0, K18y LT, h1(h 2 6505 Ry 1350128, 139,
C146a4kyi42, b3y 150, 161,-163) toy| 1580056, i1 51t168, M3t h6ahyeB, %y, 173,

| oal I
g_ s, oAl tﬁr 17%%@8 18@3{’2?2:13 38Y 186, 191,192, 193, 194, 197,
SRR S0 ek BOGEEB. 2401 B bV B, 223 798, TSR, 229,232,
C338,a36y23y] 2420044, mnu,tzagl 283! D550y, 962,363 068, 268, Byd, 01y, Cle,

al L?‘?@g éQl ﬁ%‘b #&9?“#9? %éﬂ’“‘&&fj 2%%'6433"0‘6' $10, 8% \9'227%28,

tha
t 3R ér33t?so°@ét 3?(45 33/5,13316 397, 338, 33% BAQa 3f4hc$r4%,a3500353f, 66 7@ 371,

- G5 Qs 3 #7318, w6393 ance3yah hydrogen may optionally be

r epl ‘aced by a substituent i ndependent ly selected from

4al 4a | ox ol Cl-4al ky
ek SotlS¥ne oommons ye & BIcolte M Tty Sl 110 D8, 100, 203,
pB6RYA07, 231, PhReRIA, 255,338} 2201 247, AB2, B33,128A 2866308, 349 and 381.
substituents WO 2005/ 085226 PCT/ EP2005/ 051010 -113

eqch NriplgRgpdent |y sel ected from Cl1-4al kyl

C Zal kK ol yhal oCl11al k hal o, a
C TR R Gk inea R A 3565 sfitilat o e dororiog by LRy Wetiogau
[ ﬂndllllﬁaﬁllvansmmlg/ Cherisiep atbPhaivs dif iipids188s 203-222:(d 98¥)t Fo

‘?ep@fe tﬁé"&bngf m&#&%}n@l@s ftﬁ@%;p |at% ’hplcfsé S:E]tgﬁsl%fdﬂnl were put

and cl qal r provid a

" lp & sl esnigbent griedindE SRy p E Gpisiniiy 15 M Tri-
s (FGHpiFt g, ki EDTAs 40 raM Na€le 062 %4 NeNo(ass@$ be iy wasbddefl fo the
V\‘Z‘lﬁfe@hﬁd afpél rhixhde QWexe@ﬁn&ﬂ%ﬂM kheipRRtdrs! iRA aibbdd to

fro five s t uent
ate or %O min onelce esmies were tﬁen prepared by bath sonication (Branson

2200) at room temperature for maximum 15 min. Butylated hydroxytoluene was
ificluded in all vesicle preparations at a concentration of 0.1%. The Tipid transfer assay
mixture contained donor vesicles (40 nmol phosphatidylcholine, 7.5 mol % of
cardiolipin and 0.25 mol % glycerol tri [1-*C]-oleate), acceptor vesicles (240 nmol
phosphatidylcholine) and S mg BSA in a total volume of 675 pl in a 1.5 ml
microcentrifuge tube. Test compounds were added dissolved in DMSO (0.13 % final
concentration). After 5 minutes of pre-incubation at 37 °C, the reaction was started by
the addition of MTP in 100 pl dialysis buffer. The reaction was stopped by the addition
of 400 ul DEAE-52 cellulose pre-equilibrated in 15 mM Tris-HCl pH 7.5, 1 oM
EDTA, 0.02 % NaNj (1:1, vol/vol). The mixture was agitated for 4 min and centrifuged
for 2 min at maximum speed in an Eppendorf centrifuge (4°C) to pellet the DEAE-52-
bound donor vesicles. An aliquot of the supernatant containing the acceptor liposomes
was counted and the [**C]-counts were used to calculate the percent triglyceride
transfer from donor to acceptor vesicles.



10 each independently selected from Cl_. al kyl,
Cl- 4al kyl oxy, halo, cyano or trifluoronethyl;

whedospogee/l | is furanyl, thienyl, pyridinyl, pRCHEPIWY$051010
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pyrimdinyl, or pyridazinyl; and said heteroaryll is
optionally substituted with-éle-or two substituents
each independently selected from Cl-4al kyl, 15 C
1-gal kyl oxy, hal o, cyano or trifluoromethyl; B is
N3R4, or OR9; wherein each R3 and R4 are

i fdpiBEndent |y sel ected from hydrogen, 20 C1.8al kyl ,
Cl1. Balokipousdibffbiniuli @ Wi th one, two or three
substituents each independently from one anot her

sel ected from hydroxy, hal o, Kmyano Cl1- al kyl oxy,

Cl. 4a|ky|oxycaernyI C3- 8¢ Ioa

ponhanC14aIk __1 pokycyclic
aryl, or 25 hé{é%oar L&,ycvoan y hy

C3-80yc|oa|keny|, C3- 8a|keny| aIkYnYI 30
aryl 3; polycyclic aryl; heteroaryl2 or R3 and R4
C V- nmdesgvﬂielphanmoaiﬁca]dwmelaalﬂaadzié additign faBs amtth4 may

fg{ef@oclfeﬁlm@apsﬁwﬁ&wfo ycﬁér&lt* FhPihn: pl peridi nyl,

aze or 3 azoc n% 2§€|&g% vvhefel n
o dhexiogied s an op by 2pgh tS. 2Beat e & P BETQge™ by
CﬂmAam&yLUky@ahhaaMhdoﬁ&m&ahkyloxycarbonylCl al kyl ,
car bonyl am no, kyl c nyl am no, CONR7R8 or WO
2005/ 085226 PCT/ 05/ OS?bg -114- C1- 4al kyl CONR7RS;
wherein R5 is h gen al kyl, aryl 3, polycyclic

aryl, or heteroaCih-LH,- (a-3),
-CH=CH- (a-4),
wherein in the bivalent radicals of formula (a-1) or (a-2) the hydrogen atom may
optionally be replaced by Cj.galkyl or phenyl; or in the bivalent radicals of
formula (a-3) or (a-4) one or two hydrogen atoms may optionally be replaced by
Ci-¢alkyl or phenyl;
X! is carbon or nitrogen;
at least one of X2 or X3 represents nitrogen and the other X2 or X3 represents CHor
carbon when the dotted line represents a bond, or both X2 and X3 represent nitrogen; e
Rlis Cy_alkyl;
aryll;
C,¢alkyl substituted with hydroxy, C5_gcycloalkyl, aryl! or naphthalenyl;
C3_4cycloalkyl;
C3_¢cycloalkenyl;
C3_galkenyl; .
C;_galkenyl substituted with aryll;
Cs.galkynyl;
C;_galkynyl substituted with aryll;
Cj_4alkyloxyC;_salkanediyl optionally substituted with aryl!;
or when -Y1-Y2- is a radical of formula (a-1) than R! may be taken together with
Y2 to form a radical of formula -CH=CH-CH=CH- wherein each hydrogen may
optionally be replaced by a substituent independently selected from C,_salkyl,
C;_salkyloxy, polyhaloC;_4alkyl, halo, cyano, trifluoromethyl or aryll;
wherein aryl! is phenyl; or phenyl substituted with from one or five substituents



R6 is hydrogen or Cl-alkyl; 5 R7 is hydrogen,
Cl- 4al kyl or phenyl; R8 is hydrogen, Cl. 4al kyl or

w@b@spss22eor RO is Cl_6al kyl, or Cl _6al kyl subspCT/EPBd5/051010
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with one, two or three substituents each

i ndependently from one anot hél3sel ected from hydr oxy,
hal o, cyano, Cl1-4al kyl oxy, Cl-4al kyl oxycarbonyl, 10
C3_8cycl oal kyl , CS 8cyc| oal kenyl trifluoronethyl,
NR5R6, CONR7RS, ycyc

het er oar yl 2; wifdesp epeﬁ‘?%))l ES?IE"*?)‘L’% almhﬁmalkyloxy,

substituted w tphlydxn]eCtlgalkylyhals,wbsﬁd brigifinsroasiyl;

[ q@q@ 5 from Cl-al kyl, C1 al kyl oxy,
15 tr| Iuoronethyl, cyano,
PIW‘F bonyl Cl-. al kyl oxycar bonyl C1- 4al kyl

met hy Csjddﬂkmgliyhsubslﬁuted wethlone stitwoogrylips sBISEE from aryl2,

Cl. . 4qiden IR CW 1or  Cl-4al kyl CONR7RS;
ﬁé |3§ nap aI eg% zg i ndanyl, fluorenyl,
F

pol y ic.ar

or 200&Pr2"1§e % @Pfeamrﬂ%rﬁ dyay @lﬁmr%qsthHomonaﬂy
pol y cyubksiitnted with airyl?, lepida@ylabt @;_sayblbikylt ed wi t h one or
o0 6;&4@@@ t@@@hg@ﬁ mfPLen 1@9@4&%9@0% M%'nS% Ak dbQfents

or
Cl- 4al kyI c faplbingenends éPlﬁ‘}tP@) ge ey, C14alkyloxy, halo, cyano
Cl- 4al ky! owmmé@1-4a| kyl , NRS5R6, Cl-4al kyl NR5R6,

25 CONR7RS,

Cl- 4al kyl oxycarag@ nyé%%%%%ﬁgpﬁn?le?{ %¥ra$1§yl pyrimidinyl, or

i spyri di ny|Pyriggainy HWIS&I%‘??BFQ%F)G} ﬁ)ﬂpﬁOWMSWWWﬂh one or
triazinyl, twolatitiehts chdh ﬁa@@hdenﬂy BlEcdedOhdth C;_4alkyl,

t hi azol yI, (':S%]Q ollléfJ) c %‘%Huq‘rom%xr r ol yI fur anyl

t hi enyl ; |§o U|noI|n
t et r§H§/Hr]6-:|°§qu| noI i nyl; benzot h| azol yl :
benzol 108f.di oxol yl ; 2 3 di hydro benzo[ 1, 4] di oxi nyl ;

i ndol yl benzoi m dazol yI

and sai 4§ %3‘389‘%% %gf:’?ﬂ)y z%ﬁfﬁgfz‘ PPuted with
one or tmdlyg{ﬂgglﬁaltuents each i ndependently sel ected
from Cl- 6atk 1Cl 6al kyI oxy, phenyl, hal o, cyano, 35

Cl-4al kyl C@l gaﬁcy ubst%uted Wi olngx oor eey substituents ea.ch
independently from one another selected from hydroxy, halo,

cyano, Cq_alkyloxy, C,_salkyloxycarbonyl, C3_gcycloalkyl,
polyhaloC;_salkyl, NRSRS, CONRRS, ary13, polycyclic aryl, or
heteroaryl?;
C3_gcycloalkyl;
C;_gcycloalkenyl;
C3_galkenyl;
C3_galkynyl;
aryl3;
polycyclic aryl;
heteroaryl?; or
R3 and R* combined with the nitrogen atom bearing R3 and R* may form
an azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, azepanyl, or
azocanyl ring wherein each of these rings may optionally be substituted
by Cy_salkyloxycarbonyl, C;_salkyloxycarbonylC;_salkyl,
carbonylamino, C;_salkylcarbonylamino, CONR7RS or



Cl1- 4al kyl oxycar bonyl C -al kyl , NRSR6, Cl1-4al kyl NR5RG,
CONR7R8 or d -0al kyl CONR7R8. WD 2005/ 085226

wEaDsaP2005/ 051010 - 115 2. A compound as clBCTER200$051010
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claim1l wherein X2 represents_nitrogen and X3
represents CH 5 3. A conpoahbfas clained in claim1
wherein X2 represents CH and X3 represents nitrogen.
4. A compound as cl ai rred in claiml wherein both X2
and X3 repre aE’]fynltro 10 5. A compound as
clalrredlna :1to4vvhere|nrad|cal A
repr esent swhér‘ﬂmGaI kanedi yl substituted with aryl 2. 6.

A n
adioal B r ot SRk %@1‘%%%9’ P RIPachy P it
NR3R4 vvher%l hP@smg%n??F 3B&K. 15 7. A pharmaceuti cal
conposi t| o]R17 ﬁ(hminrogaj %ammpmgutl cally accePt abl e
carrier tjve amount of a
conpound as I Zb}%g‘?faeﬁ*hgjﬁ)ﬁe dis 1 to 6. 8. A
process foR Blapalkyher G- reksEtviedonith engnpresonithisn as
clainmed in cubitiehtswae Rilépendhtia ffohfmmuﬂahmldcwd from
active anou 50 a

claims 1 torlé'dpofxy’ah g?rag'?éé}l“ S""@”%Y Eeﬁﬁﬂqzlo ‘:\‘/irbonyl
phar naceut i c&d-49yc a@kﬂp@akﬂy ogheryletriflugromethyb NRGRACANRRE,

clained in adjy13qf013@y@11c@y1loﬁnéteéoafrﬁz use as a nedi ci ne.
25 10. A pr e%;mfor preparing a corrpound of formula
(1) wherei nqglf an internediate of formula (I1),

wherein Y1, 279> dnpheryl; shenybebstieigd avdthione & AyqRubstitugngs each

reacted with anih @idem @Ieeteaf&oi@cPlHJ@l(ctl 10yER6,N
X, X2, X3, R, dop o Mky

an S e
and Qis sel ect eﬁ Prom u"“’q'e"h}@l gb’angh‘gl alkyliloxycar{mny}
trifluoromethyl Salplsiarrcartionyls aliel, msthylsabfonylaring.ent

and optionally Irﬁbtﬁ}mlfaﬁﬁqemeﬁ 89, aky IR SREASONRRS or
transition net aI %&éﬁfqg@ Hgagent and/ or at | east one
suitable catal yé S "pal | adi um associ ated with
t ri phenyl phaopieyelis ardds naphibplenyl) mdaiyhdluorapyl,R2 0 O
B-3/ 0 Q+ H NANq[3i3 4-%Qtrah})ﬂr01¥§htalenyl and said polycyclic aryl is

optionally substituted with one or two substituents each

independently selected from Cl galkyl, C_galkyloxy, phenyl,
halo, cyano, C;_salkylcarbonyl, C;_4alkyloxycarbonyl,
CyalkyloxycarbonylCy_yalkyl, NRSRS, C;_4alkyINRSRS,
CONRTRS, C;_4alkylCONR7RS or Cy_salkyloxycarbonylamino
and

heteroaryl? ispyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
triazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
pyrrolyl, furanyl, thienyl; quinolinyl; isoquinolinyl; 1,2,3,4-
tetrahydro-isoquinolinyl; benzothiazolyl; benzo[1,3]dioxolyl;
2,3-dihydro-benzo[1,4]dioxinyl; indolyl; 2,3-dihydro-1H-indolyl;
1H-benzoimidazolyl; and said heteroaryl? is optionally
substituted with one or two substituents each independently
selected from Cy_galkyl, C;_galkyloxy, phenyl, halo, cyano,
C,_4alkylcarbonyl, C;_salkyloxycarbonyl,
Cy_galkyloxycarbonylC;_alkyl, NRSRS, C;_salkyINRSRS,
CONRTRS or C;_4alkylCONR7RS.



(rr)y (rerr) 35 b) or, compounds of formula (1) are
converted into each other follow ng art-known WO
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reactions; or if desired; a conpound of formula (1) is
converted into a pharnmaceutii 1d3r| y acceptable acid
addition salt, or conversely, an acid addition salt

of a conpound of formula (1) is converted into a free
base formw th alkali; and, if desired, preparing
stereochem al | rrerlc forrrs t her eof .

c %lﬂ:r §H(1= g Ryrberemc @sqeetssmgmgen I

N KIXblﬂssenMCH.Y OX) the N-oxides, the pharmaceutically
acceptable acid addition salts and t he

e ARG G i B, LG KNEh R (RIS riescus

cl aitfifogen.

4. A compound as claimed in claim 1 wherein both X2 and X3 represent nitrogen.

5. A compound as claimed in any of claims 1 to 4 wherein radical A represents
C;.¢alkanediyl substituted with aryl2,

6. A compound as claimed in any of claims 1 to 4 wherein radical B represents OR®
wherein R? is C;_galkyl or NR3R* wherein R3 is hydrogen.

7. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
a therapeutically active amount of a compound as claimed in any of claims 1 to 6.

8. 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.

9. A compound as claimed in any of claims 1 to 6 for use as a medicine.

10. A process for preparing a compound of formula (I) wherein
a) an intermediate of formula (IT), wherein Y1, Y2 and R1 are defined as in claim 1,

is reacted with an intermediate of formula (IIT), wherein X1, X2, X3, R2, A, and B
are as defined in claim 1 and Qs selected from bromo, iodo and
trifluoromethylsulfonate, in a reaction-inert solvent and optionally in the presence
of at least one transition metal coupling reagent and/or at least one suitable
catalyst such as palladium associated with triphenylphosphine, or triphenylarsine;
or

B—-C—A—-X\—/XZ ‘>—Q + H—N ler—Rl — ()

(IH)

b) or, compounds of formula (I) are converted into each other following art-known



WO 2005/085226 PCT/EP2005/051010

10

-116 -

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 (I) is converted into a free base form with
alkali; and, if desired, preparing stereochemically isomeric forms thereof,

11. A compound of formula (IX)

2
oL
.. |
HO—C—A—X’ x2—</— N N—R!
7 xl= 41 3}2
X)

the N-oxides, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein R1, R2, X1 X2, X3, Y1 Y2 and
A are as defined in claim 1.



