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and limited number of drugs are presently available for the treatment of hyperlipidemia.

Drugs primarily used for the management of hyperlipidemia include bile acid
sequestrant resins such as cholestyramine and colestipol, fibric acid derivatives such as

25  bezafibrate, clofibrate, fenofibrate, ciprofibrate and gemfibrozil, nicotinic acid and
cholesterol synthesis inhibitors such as HMG Co-enzyme-A reductase inhibitors.
There still remains a need for new lipid lowering agents with improved efficiency
and/or acting via other mechanisms than the above mentioned drugs.

30  Plasma lipoproteins are water-soluble complexes of high molecular weight formed
from lipids (cholesterol, triglyceride, phospholipids) and apolipoproteins. Five major
classes of lipoproteins that differ in the proportion of lipids and the type of
apolipoprotein, all having their origin in the liver and/or the intestine, have been
defined according to their density (as measured by ultracentrifugation). They include

35 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



contai ns apolipoprotein B (hereinafter referred as Apo-B), undergoes
degradation to WO 2005/ 085226 -2 PCT/ EP2005/ 051010 LDL which transports 60
to 70% of the total serumcholesterol. Apo-B is also the main protein
conponent @ézh@n Lncreased LDLchol esterol in serum due to oversynthesis
- or decreas 535 ism is causally related to ather osSRIEERPEP5051014 cont r ast
hi gh density |ipoproteins (hereinafterR+eferred as HDL), which contain
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20 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 have also been classified into common hypercholesterolaemia,
25  familial combined hyperlipidaemia, familial hypercholesterolaemia, remnant
hyperlipidaemia, chylomicronaemia syndrome and familial hypertriglyceridaemia.

Microsomal triglyceride transfer protein (hereinafter referred as MTP) is known to
catalyze the transport of triglyceride and cholesteryl ester by preference to

30 phospholipids such as phosphatidylcholine. It was demonstrated by D.Sharp et al.,
Nature (1993) 365:65 that the defect causing abetalipoproteinemia is in the MTP gene.
This indicates that MTP is required for the synthesis of Apo B-containing lipoproteins
such as VLDL, the precursor to LDL. It therefore follows that an M TP inhibitor would
inhibit the synthesis of VLDL and LDL, thereby lowering levels of VLDL, LDL,

35  cholesterol and triglyceride in humans.

MTP inhibitors have been disclosed in WO-00/32582, WO-01/96327 and
WO-02/20501.



This indicates that MIP is required for the synthesis of Apo B-containing

| i poproteins such as VLDL, the precursor to LDL. It therefore foll ows that
an MIP inhibitor would inhibit the synthesis of VLDL and LDL, thereby

| owering levels of VLDL, LDL, 35 cholesterol and triglycefide in humans. MIP
i nhi bitors WOER6 di scl osed i n WO 00/ 32582, WO 01/ 96 FLA/ERPSOHOIQ2/ 20501
WD 2005/ 085226 -3 PCT/ EP2005/ 051010 Thegpresent invention is based on the
unexpected di scovery that a group of novel aryl piperidine or pipesazine
conpounds substituted with certain 5-nenbered heterocycles have apoB
secretion/MIP inhibiting activity. These conpounds of fornula (1) can act 5
system cally and/or as as selective MIP inhibitors, Le. is able to

sel ectively bﬂm;kedvﬁ%veﬁﬂodlhhasbemheﬁﬁexpmmmmw&aﬁwnﬁb&l aryjhe present

i nvention relﬁi Qr Sgw 3’%&‘3 ?l t he
N- oxi des, the ar qac ccept alt)l t o t t he
stereo chenic Ve 9P (RSt I“H’gb '@ﬁ%r"&nﬂo "@%&)‘?aﬁé"tl s an

opti onal bbndsystenhically adéos as asﬁnbcuv)(MTIe;nhﬁmu& innble tngpslcphvelbﬂaldpdkMTEdl cal

-YI-Y2- is a ﬁgylg@hoﬂﬁebgmlﬁmmmgs—l- (a-1), -CHN (a-2), -CU2-CH2-
(a-3\ -CH=CH (a-4), 20 wherein in the bivalent radicals of fornula (a-1)

or (a-2) the drogen atom na repl.ac 6al kyl or
phenyl ; or JE]}/ %?%‘138 ?nrggéf"@aarp%mg 0%‘?‘%? W‘?‘&“%@d o &4) one or two
hydrogen atoms may optionally be repl ace . pl kyl or phenyl; Xl is
carbon or nitrogen; 25 at |east one of or 63 represents nitrogen and the
other X2 or X3 represents Cij or mb en Jjlhe dotted line represents a
bond, or both X2 and X3 r 'r%z;e ; l RIN‘r% ci@bal kyl ; aryls;

10

the N-oxides, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein
the dotted line is an optional bond and is absent when X2 represents nitrogen;
15  the radical -Y!-Y2- is a radical of formula

-N=CH- (a-1),

-CH=N- (a-2),

-CH3-CHj- (@-3),

-CH=CH- (a-4), ‘

20 wherein in the bivalent radicals of formula (a-1) or (a-2) the hydrogen atom may
optionally be replaced by Cj_galkyl or pheny]; or in the bivalent radicals of
formula (a-3) or (a-4) one or two hydrogen atoms may optionally be replaced by
C1-6alkyl or phenyl;

X1 is carbon or nitrogen;
25  atleast 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;_alkyl;
aryll;
C;.6alkyl substituted with hydroxy, C;_gcycloalkyl, aryl! or naphthalenyl;
30 C;_¢cycloalkyl;
C;_gcycloalkenyl;
C3_galkenyl;
C;_galkenyl substituted with aryl!;
Cs_galkynyl;
35 C;_galkynyl substituted with aryl};



Cl -dal kyl substituted wth bydroxy, C3-6cycloal kyl, aryls or naphthal enyl;
30 C3. 6¢cycl oal kyl ; C3, 6¢cycl oal kenyl ;  C3-6al kenYl; C3 6al kenyl substituted
with aryls; C3-6al kynyl; 35 C3-6al kynyl substituted with aryls; WO

2005/ 0852 -4 PCT/ EP2005/ 051010 Ci 4al kyl oxyd - 4al kanedi yl optionally
substitute \ﬂ“{5ﬁ’ HPY1s; or when -YI-Y2-is a radical ofPGIERNSHSIA0 1) t han
Rt maybe taken together wth Y2 to fedm a radical of fornula -CFl CH CH=-CH
wherein each hydrogen nay optionally be replaced by a substituent

i ndependently sel ected from C 4al kyl, 5 Cl1-4al kyl oxy, polyhal oCl-anyl, halo,
cyano, trifluoronethyl or aryls; mhereln aryls is phenyl; or phenyl
substituted wt wlummmﬂkmmmmmm@m@iw@amh ndependent ly sel ected

from C1, 4al kyl ,orGhe:ﬂﬁilelis@&Xdlcal BPtoyhdh R )y A may v

trifluoromnethyl; is h | 0 0.

C1- 6al kanedi yi ; Mﬁ%ﬁgﬁgtﬁfﬁk}%ﬁ@ﬁrgﬁo@]ﬁ W@“iﬁeﬂfﬂﬂ' sel ect ed
fromaryl 2, betoetlmlybf# reah@dmammuwlﬂkqﬁpendmﬂymebvqﬁ@ﬁdmﬁam1 esents CH
sai d rad|5cal A g dy@it? trifiioromell brtdi1d W th aryI 2,

Y Jﬂlﬁﬁl hAB]
het emaryl | or C38c cI Ik IS n he
substi tﬁt ed with eYn Oﬁl %lhgh’fli e %’Ué}ﬁb&f éﬂmﬁggg??%dﬁgp?ﬁﬂgﬁ sel ected
from C - 4al kyl , Cl gal kyIdem@ﬂwkﬁtedé‘Pmt(hmﬂkﬂbpmﬁkﬂﬂy, heteroaryll is

furanyl, thienyl, pyn yI ,poli}i418C |_jalKyl, haly| éyahd] ioPtfluonethplr i dazi nyl ; and sai d

het eroarylt 5 uted with one or 20 two substituents each
|ndependentlk SB?(%? Xﬂ%&l%ﬁ étl kyl, Cl.4al kyl oxy, hal o, cyano or

trifl uoeret%Q OR9; _
Cl,5a1kaned1y1 substltuted with one or two groups selected from aryl?,

heteroaryl! and C;_gcycloalkyl;
or provided X3 represents CH said radical A may also represent NH optionally
substituted with aryl2, heteroaryl! or C3_gcycloalkyl;

15 wherein aryl? is phenyl; or phenyl substituted with from one to five substituents
each independently selected from Cq_4alkyl, C;_4alkyloxy, halo, cyano
or trifluoromethyl;
heteroaryl! is furanyl, thienyl, pyridinyl, pyrazinyl, pyrimidinyl, or
pyridazinyl; and said heteroaryl! is optionally substituted with one or

20 two substituents each independently selected from C;_galkyl,
Cj4alkyloxy, h&lo, cyano or trifluoromethyl;

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

25 hydrogen,

C;-galkyl,

C,-galkyl substituted with one, two or three substituents each
independently from one another selected from hydroxy, halo,
cyano, Cy_salkyloxy, C;_4alkyloxycatbonyl, C;_gcycloalkyl,

30 polyhaloC;_4alkyl, NRSRS, CONR7RS, aryl3, polycyclic aryl,

or heteroaryl?;

C;_geycloalkyl;

C3_gcycloalkenyl;

C;.galkenyl;

35 Cs.galkynyl;
aryl3;
polycyclic aryl;

3



wherein each R3 and R4 are independently selected from 25 hydrogen,
Cl-8al kyl, d -gal kyl
i ndependently from one anot her selected from hydroxy, haI 0, cyano,

Cl-lalkylo
NR5R6, CONR/RE!

C3-8cycl oal kenyl ;

fosod 8

L)

pi peridinyl, norpholinyl
rings may optlonally

j sfll oxycarbonyl d 4al kl;? an&ldrd)mbmbdmflﬂilm;en{ﬁogaedthybemnb ywhd

Cl - 4al ky1CONR7R8; wherg
aryl, or heteroaryl 2;
Cl4dal kyl or phenyl;

or C1, 6al Kyl substituthadeaﬂRylamenbdnybCp_aalkyﬂm&earbmbhmlkuhnts each

I ndependent|y from oneg

Cl4al kyl oxy, Cl1.. 4al kyJ,ox

trifluoronethyl,

10

15

20

25

30

35

NR5R6;1

substituted with one,

yl oxycar bonyl , C3-8cycl oal kyl, QQ%%@alOC1 4al kyl ,
pol ycyclic aryl, or heteroaryl2

C3-gal kenyl ; 35 C3-gadl-kynyl; aryl3; polycycllc aryl
2005/ 085226 PCT/ EP2005/ 051010 -5 heteroaryl2; or R3 and R4 conbi ned Wit h
t he nitrogen aton1bearing R3 and R4 may forman azetidinyl, pyrrolidinyl,
, az?panyl or azocanyl ring wherein each of these

LG ¥ uted 5 by C - 4al kyl oxycar bonyl, CI

ﬁpfén 1a'§epaBiXPyC"C
e e

1 Rﬁ% Fﬂ@rm

aﬁmﬂ&ﬂﬁinosy‘l Pihind, THNRTE®G¢,  hal 0, cyano,

wherem

RS is hydrogen, Cy_4alkyl, aryl3, polycyclic aryl, or heteroaryl2;
RS is hydrogen or Cy_4alkyl;

R7 is hydrogen, C;_4alkyl or phenyl;

R8 is hydrogen, C;_4alkyl or phenyl; or

R? is Cy_galkyl, or C;_galkyl substituted with one, two or three

2}

substituents each independently from one another selected from
hydroxy, halo, cyano, C_salkyloxy, C;_salkyloxycarbonyl,
Cs_geycloalkyl, C3_geycloalkenyl, triftioromethyl, NRRS,
CONRTRS, aryl3, polycyclic aryl, or heteroaryl?;
wherein '
aryl3 is phenyl; phenyl substituted with one to five substituents each
independently selected from C;_4alkyl, C;_4alkyloxy, halo,
hydroxy, trifluoromethyl, cyano, C1_4a]kyloxycarbonylm
Cj4alkyloxycarbonylCy_4alkyl, methylsulfonylamino,
methylsulfonyl, NR5RS, C;_4alkyINRSR6, CONR7RS or
C4alkylCONR7RS;
polycyclic aryl is naphthalenyl, indanyl, fluorenyl, or
1,2,3,4-tetrahydronaphtaleny), and said polycyclic aryl is
optionally substituted with one or two substituents each
independently selected from C;_galkyl, C;_galkyloxy,
phenyl, halo, cyano, Cy_4alkylcarbonyl,
C,4alkyloxycarbony], C;_4alkyloxycarbonylC,_salkyl,
NR3RY, C,_4alkyINRSRS, CONRTRS,
C14alkylCONR7RS or C;_salkyloxycarbonylamino, and
heteroary}? 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-

two or three substituents each

OP8L) kyl ;

gcycloalkyl C3. 8cycl oal kenyl ,
aryl3 polycycllc aryl, or heteroaryl 2;

WO

may CONR7R8 or



wherein aryl3 is phenyl; phenyl substituted with one to five substituents
each 20 independently selected from Cl 4al kyl, C1-4al kyl oxy, hal o, s4a
hydr oxy, trifluoronethyl, cyano, Cl4al kyl oxycarbonyl, 4

Cl- 4al Jyl oxycwbonYl C1- 4al kY1, nethyl sul f onyl am no, I , NR5RG,
Cl4al kylm@ﬂ“’é@@mg or Cldal kyl CONR7Rg: 25 pol ycﬁkﬂﬁl’i‘#ﬁg{"?@ﬁ

napht hal enyl , indanyl, fluorenyl, or 162, 3,4 tetrahydronaphtal enyl, and said
polycyclic aryl is optionally substituted with one or two substituents each
i ndependent|ly selected from Cl -6al kyl, Cl-6akloxY, phenyl, halo, cyano,
Cl4al kyl carbonyl, 30 Cl al kyl oxycarbonyl, Cl. 4al kyl oxycar bonyl C . 4al kyl ,
NR5R6, Ci -4al kyl NR5R6, CONR7Réenzolj,4]digkinyl; mdplRl RS-dihydro-1H-indolyl;

Cl. . 4al kyl oxycar bonyl ani no, aﬂ@[—ﬂ%ﬁhﬁﬁﬁlﬁtﬂﬂ?ﬂﬂd%aﬂ%ieﬁﬁaﬂmisoﬁydnaﬁ} nyl ,
pyrimdinyl, pyridazinyl, triagi N | .. 1Lmidazolyl, pyrazolyl,

t bi azol yl, isothiazolyl, 35 o%@%}ﬁbﬁd,m%hydrn?é?%,m?ﬁpﬁﬂgle? hi enyl ;

qui nol'i nyl; isoquinolinyl;1, E@P@dﬁﬂws&h‘}tﬁié"m%q Ci-sakylozy,

benzot hi fizol yl ; benzo[ 1, 3] di oxphbnyl, hald, Srafl, Iy dalkylEbaidf) T, Q8fkyIdRy

PCTI EP2005/ 051010 -6 5 benzo[ 14| | o ALY - @r o-l H i ndol yI ;
| H benwi m dazol yl; and said heter@&?&lggx%gﬁoﬁlg‘fy . u i1t¥i’ uted with one

or two substituents each inde orpmluCQaiR@%

Cl - 6al kyl oyy, phenyl, halo, cyano, Cl4al kyl earbonyl, Cl4al kyl bxy- cal bonyl ,
Cl4dal kyl oxy dambedriy tHelferdgdibg/definiilofit~ Cl4al kyl NVR~ CONR7R8 O

L 0 NSy o Ay g0 o 11105 - 10 - halo 1

- C14alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-methyl-
ethyl, 2-methylpropyl and the like

- C1-6alkyl is meant to include Cj_4alkyl and the higher homologues thereof having

i5 5 or 6 carbon atoms, such as, for example, 2-methylbutyl, pentyl, hexyl and the like;

- C;_galkyl is meant to include C;_galkyl and the higher homologues thereof having 7 to
8 carbon atoms, such as for instance heptyl, ethylhexyl, octyl, and the like;

- polyhaloC;_4alkyl is defined as polyhalosubstituted C; _4alkyl, in particular C;_4alkyl
(as hereinabove defined) substituted with 2 to 6 halogen atoms such as

20 difluoromethyl, trifluoromethyl, trifluoroethyl, and the like;

- C3_¢cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl;

- C3.gcycloalkyl is generic to cyclopropyl, cyclobutyl, cyiaopentyl, cyclohexyl,
cycloheptyl and cyclooctyl;

- C3_geycloalkenyl is generic to cyclopropenyl, cyclobutenyl, cyclopentenyl and

25 cyclohexenyl;

- C3_gcycloalkenyl 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,

30 1,2-ethanediyl, 1,3-propanediyl, and 1,4-butanediyl;

- Cy_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;

35 - Cj_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-butenyl, 3-hexenyl,



- Cl4al kyl defines straight and branched chain saturated hydrocarbon
radi cals having fromlto 4 carbon atons such as, for exanple, nethyl, eft],

propyl, butyl, I-methyl- ethyl, 2-inethylpropyl and the Iike - Cl 6a| kyl is
meant to incl ude Cl4al kyl and the higher honol ogues thgi§Qfp.hii 15 5 or
6 carbon aVO80S8%2h as, for exanple, 2-nethylbutyl, penty hexyl and the

like; - Cl-8alkyl is neant to include Clg6al kyl and the h| gher hor nol ogues
thereof having 7 to 8 carbon atonms, such as for instance heptyl,

ot hyl hexyl, octyl, and the like; - polyhal oC 4al kyl is defined as

pol yhal osubstituted Cl4al kyl, it Particul ar Cl-4al kyl (as herei nabove
defi ned) subst i2hexenyl audithe liket 0 6 hal ogen atons such as 20 difl uoronethyl,

o Lyeopropyl 02 “H‘Jé?og;s%ﬁ“mf“g@@ *“F"?"aﬁgg‘éh‘ S‘gﬁ&f M‘*"SLSCPEQFLLF
s generic to 3’5"5‘?4% b‘m@%s \m}’lw ¢ iyl cycl ohept vyl
:andgcycl l)octyl C36am%d§iie@at@ngn cwmgydmca@tg?r@&&n:x&ymngoie Pty
cycl obut anyl , qa ém%sﬁwmgamns?o%@av&mmmm QPJDE |
ohexeny

A @'@ﬁ?ﬁ’m@yf E%'srw'é;ﬁ@dﬂ?ﬁ“aﬁay% nt straignt or

branched chai n 2Bedynyd andsbelik eadl cal s containing froml to 4 carbon atons
such as, for emrgaikynlmﬁémm@cydde 1&M@evhom&og3:e@ma|@amedl yl', and

1, 4- butanedlyl, nediy ght or br anched
cha| n hydragcar 6’3‘(\'"$ &F&% cont%'ﬂcﬂl ni&%'?ygﬁ! #%@% on ‘atonms such as, for

exanpl e, thanediyl, 1,2-ethanediyl, 1,3- proganed 1, 4- but anedi yl ,
1, 5- pent anedi yiheterm “Seseachemically isameric fors” By used @%ﬁéﬁ%ﬂeﬁ plbtheof ; 35 -

C3- 6al kenyl | dqfomls&hmmméhmmeﬂﬂsﬁhmmammgmm Uﬁlésscal S

cont ai ni ng one0 BQMF% ﬁﬁlﬁca@@v H6h ¢ mgﬂ h as, 'fbr
exanpl e, 2-propeny @%&8&90 teny gk%r?tgongf penten
3- et hyl - 2- but R@ﬁ?@ﬁﬁﬁ 2- hexenyl
and t he |ile; éas@&oﬁnishaﬁyﬂmhmnmaﬁﬁeMcmn&éculﬁestﬂganommbamMm he hi gher
honol ogqu tg%ﬁ:&&)&em@&ﬁte%}niyﬁa%ﬁeﬁ%%ﬁ%%ﬁ m&&&ﬁ%ﬂ%ﬁm
2-octenyl an targaﬂ 5sa%dratedradlca1smayhave either the cis- or trans-configuration.

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

double bond. Stereochemically isomeric forms of the compounds of formula (I) are

20  obviously intended to be embraced within the scope of this invention.

The absolute stereochemical configuration of the compounds of formula (I) and of the
intermediates used in their preparation may easily be determined by those skilled in the
art while using well-known methods such as, for example, X-ray diffraction.

25
Furthermore, some compounds of formula (I) and some of the intermediates used in
their preparation may exhibit polymorphism. It is to be understood that the present
invention encompasses any polymorphic forms possessing properties useful in the
treatment of the conditions noted hereinabove.

30

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

35  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),



- C3-6al kynyl defines straight and branched chai n hydrocarbon radicals
containing one 5 triple bond and having from3 to 6 carbon atons such as,
for exanple, 2 propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl,
3- et hyl - 2- nyl , 3-hexynyl, 2-hexynyl and the l|ike; - C3-8al kynyl is
meant to ﬁﬁ@gﬁ%@&%§i6alkynyl and the hi gher honol ogues RATEFEMS/O05SHAY i ng 7 to
8 carbon.atons, such as 2-pentynyl, 2-ogtynyl and the like. 10 The term
"stereochem cally isoneric forns" as used hereinbefore defines all the
possi bl e isomeric fornms which the conmpounds of fornmula (1) nmay possess.
Unl ess otherw se nentioned or indicated, the chem cal designation of
;:orrpounds_ gemmﬂmc,m;m@ﬁufﬁlhemmmm,ahmﬁem cally isorrer}c .
orms, sai 0 | re .enant.i oners -of the
basi ¢ nol ecuggj:;?%'rﬁi ﬁ%’{i’ Ug‘ téaﬁ%ér?%mﬁlﬁ’ cﬁé?’f‘lgt%ﬁgﬁm’ﬁ g?‘ {é'?)%agic i %&goel%?"ém? S may have

the R or S- tion; substituents on bivalent cyclic (partially)
saturated radicals may have either the cis- or trans-configuration.

Conpoundss enCongeashisaid salofobinecdadio donvefied yotreatmdnt with bn ppedpiar dasedost ry at
said doubl eﬂgq&g aserseochem cal ly isomeric forms of the conpounds of
formula (1) are 8 obviously intended to be enbraced within the scope of
this invention. The absol ute stereochem cal configuration of the conpounds

of formula (Pymepkfhecompoundsofformule 1) mayalsgexiat ip theprantomasicform. Suchn nay
easi |y be defemsuliadgioyotickpiitlyihditdteddn the abdve fomula ask intendedsto bg inshkided known

met hods $4/CN yifin thedeo esetf iiHGGH. Fbr iBircs Wwhef Bn EibASHAREGetic O
o o B e e e o B e b

present invention enconpasses any pol ynorphic forns possessing properties
useful in thénanembatiment, thefprdsknd inventitintrelates torthose dorhpruedsfliemmela (B0 The

phar maceut i Cgnbiindh RifinfiohLoraes1s paelclic &?1 873 Heferqasy T RAd dsFRsWsher el nabove are
meant to,conpris,se the ther ically acfLve -toxic .acid addition salt
forams whA? oh Y HEPReGH: Rk %‘Ft?ffl‘?ﬁﬁ%ne?(l v W?%g‘l'e@ (e ifdependEnly.
phar maceut i catlejedfromet sl Groialiylonyl dialo; kysiray) trifluerametdyincane.ent | y be
obt ai ned by 0] §akylogchrbonyd IS alkoloRydattioRylEy ¢dllnd meRylsudRiy ka0, AR IRS, .
Appropri ate E}mg}gy’ﬁ?g@g AR @rréxaaﬁ%]&mk .gapi ¢ aci ds such as hydrohalic
acids, e.g. hydr chlori’c or yarpbfo 1 ¢ acid,’ sulfuric, nitric, phosphoric
and the i keolygichisarybis nephihaienyl, indanyl Snorenylaar 1,35 #-teisehydsonaphtalensd ¢
propanoi 20 hysl saldyebyei¢li,aryl is optionally substituted with one or two substituents each

independently selected from C;_galkyl, C;_galkyloxy, phenyl, halo, cyano,

Cj4alkylcarbonyl, C;_4alkyloxycarbonyl, C;_salkyloxycarbonylC,_4alkyl, NR5RS, ..

C.4alkyINR5RS, CONRTRS, or C;_4alkylCONR7RS, and

heteroaryl? is pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, triazolyl,

25  imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, pyrrolyl, furanyl, thienyl;

quinolinyl; isoquinolinyl; 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 C;_galkyl,

C;.¢alkyloxy, phenyl, halo, cyano, C;_4alkylcarbonyl, C;_salkyloxy-carbonyl,

30  Cj4alkyloxycarbonylCy_4alkyl, NR3RS, C; 4alkyINR5R6, CONR7RS or
C;4alkyICONR7RS,

In another embodiment, the present invention relates to those compounds of formula (T)
the dotted line is an optional bond and is absent when X2 represents nitrogen;
35  the radical -Y1-Y2- is a radical of formula
-N=CH- (a-1),
-CH=N- (a-2),
-CH-CHy-  (a-3),



| actic, pyruvic, oxalic (i.e ethanedioic), malonic, succinic (i.e

but anedi oi ¢ acid), WD 2005/085226 -8 PCT/ EP2005/ 051010 nal eic, fulnaric,
malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,
p- toluenesulfonlc cyclanlc salicylic, p- anlnosallcyllc t he
li ke aci ds.W@20i8%2%e|y said salt forns can be converteﬁagga®$%gpﬁent with
an appropriate base into the free base-9orm Sone of the conpounds of
formula (1) may also exist in their tautoneric form Such forns although
not explicitly indicated in the above fornula are intended to be included 10
within the scope of the present invention. For instance, when an aromatic
heterocyclic ring is substi@A@H wit@Bydroxy the keto-frttm may be the

mai nl'y popul at ed wauaﬁmemebxbﬂma&ammrmma(anm(mpmenydmgeuaaﬁnmy rel ates

to those corrpound Ea]{yqrr;ghﬁ i @@5 e definitions of aryl 3,
pol ycyclic a rpd]% eteroary e’a 8.'!f : 15 aryl13 is phenyl; phenyl

substituted V\# Hs eeRon(op 1iPREE; subst i t uent s- each i ndependently sel ect ed from
Cl1- 4al kyl , 5 C1 X24ndsknts OHyand K3 tepresdnyscitropen; dr X2 frépresextsiaitrogdn, and X3no,

Cl4a|ky|oxyca 3 4al kyl , met hyl sul f nnyl am no,
NR5R6, C14aIE§ %éhéﬁ %Eﬁ%%ég!gﬁﬁ%g&tﬁg‘ ’CONR7RS:  and polycyclic aryl is
napht hal enyl lﬁluorenyl, 1% 3 4-tetrabydronaphtal enyl, 20 and
sai d polycyclic amyﬂ is optionally substituted with one or two substituents
each |nde2ePEePt ¥6 gﬂk@gwg Al ﬁﬁm@ab§§bdogkﬂ§g5hy¢QﬁmﬂmmﬂﬁnyI hal o,
cyano, al kyl c al kyl oxycar

Cl. Aal kyl ycarboﬁ kyI NRI R6, Cl1. 4a|ky1NR5R6 CONR7R8, or

Cl- 4al ky 1CONR7RS, Camlkehﬁltsebabmteﬁlmth%yl yridinyl, pyrazinyl, pydinyt

pyridazZinyl, triagj ity ﬁﬂﬁjﬁEHMﬂudqp hmhawmazoly] thiazolyl
|soth|azolyl oxazol pYb I, u i
i soqui nol i nyI lflef g] gﬁoggﬁqm{#& a& l(l)]-gxb tzna{ﬁe ‘%“hyl’"“" ndol yl ;
2,3 lydro- 1Hi ndo fo formpa rdicalcs hern eqc a)’@fPﬂ’mn@Yoptl onal I y
substitutes with Gptivonally He\t@la:&bti}ta ﬁﬁﬂiﬁ@t ﬁaqienddﬂdﬁmﬁambmls_@jmt ed from
Cl-6al kyl, Cl-6a k ﬁﬂ*# ?. pcyan, C1, 4al kyl car bonyl
Cl- 4a|ky|oxy carboh Eh oxy &ﬂpnlel 4al kyl , NR5R6,
Cl4al ky] NRI RS, ﬁeafy lsemﬂ ; pyRhenylrswpgituted with fiomm efe oxtwe, SHOREAGNTS ¢ he
present invention rel ates umhhﬂqsmdmnWmﬁkmmkﬁmﬂ(HJmmeK34§mykmyJumxor
trifluoromethyl;
20 R2is hydrogen, Cq_4alkyl, or halo;
A s C;galkanediyl; w
C;galkanediyl substituted with one or two groups selected from aryl? and
heteroaryll; .
wherein aryl? is phenyl; or phenyl substituted with from one or two substituents
25 each independently selected from C;_4alky] or halo;
heteroaryl! is thienyl or pyridinyl;

Bis NR3R% or OR?;
wherein each R3 and R% are independently selected from
hydrogen,
30 Cy.galkyl,
C;-galkyl substituted with one or two substituents each independently

from one another selected from hydroxy, cyano, C; 4alkyloxy,
Cj4alkyloxycarbonyl, polyhaloC;_salkyl, NRSRS, aryl3,
polycyclic aryl, or heteroaryl?;
35 C3_geycloalkyl;
Cj_galkenyl;
aryl3;



the dotted Iine is an optional bond and is absent when X2 represents
nitrogen; 35 the radical -Y1-Y2- is aradical of formula -N=CH (a-1),
-MEN- (a-2), -CH24CH2- (a-3), WD 2005/085226 -9 PCT/ EP2005/ 051010 - CH=CH
(a-4), wherein in the bivalent radicals of formula (a-1) or (a-2) the
hydrogen iodieéz2s0pt i onal |y be replaced by Cl. 6al | rypcoxpphsnyibio X1 is
carbon or nitrogen; 5 X2 presents CH and X3 represents nitrogen; or X2
‘Tepresents nitrogen and X3 represents‘lél’s or X2 and X3 represent n "gen; Rl
is Cl-6alkyl; tt:4 r aryl]; Cl-6alkyl substituted with hydroxy,

C3-6cycl oal kyl, aryl] or naphthal enyl; 10 C3-6al kenyl; C3-6al kenyl
substituted with sty] I %‘14a1,ky| oxyCl4al kanedi yl optionally substituted
with aryl", or when -WIYW-C??’a radical of forrmula (a-1) than Rl nay be
t aken together with Yigteroaryloeim a radi cal of formula - CH=CH CH M wherein

each hydrogen may 15 RrGphd R dnhbinddGvithaid RE6ebnRionPbHRSR? i mhyndependent |y

sel ected from Cl4al kyl Cl4al fn&i OXV .'E)ri f 1 Uuor. .rﬂ%(t)bhye 0 @rﬁyl . _wWherein

aryl1 is phenyl; or pﬁ%rf?ﬁplg‘?%ls | pgonallyjfulssi e ‘cﬁa'ﬁl? BY% t uent s

each i ndependent|y semdereind from Cldal kyl, Cl4al kyl oxy, hal o, or

trifluoromethyl.; 20 RZidiy Qggﬂkylg,‘a{kaﬂk;yl , or halo; is Cl-6al kanediyl;

U. Cil-6al kanedi yl SUb%iiélyd?o 'té} .0F two groups sel ected fromaryl2 and
1S D erfyﬂ%;[i&d

heteroaryl|; wherein ary r phenyl substituted with from one or
two substituents
wherein
10 aryl® is phenyl; phenyl substituted with one to three substituents each

independently selected from C;_4alkyl, C;_salkyloxy, halo,
hydroxy, trifluoromethyl, C;_4alkyloxycarbonyl, methylsulfonyl,
or NR5RS;
polycyclic aryl is naphthalenyl, indanyl, or fluorenyl, and said
15 polycyclic aryl is optionally substituted with one
substituent independently selected from C,_4alkyl-
oxycarbonylamino, and :
heteroaryl? is pyridinyl, thiazolyl, furanyl, quinolinyl; 1,2,3,4-
tetrahydro-isoquinolinyl; benzothiazolyl;
20 benzof1,3]dioxolyl; 2,3-dihydro-benzo[1,4]dioxinyl;
indolyl; 2,3-dihydro-1H-indolyl; 1H-benzoimidazolyl;
‘e and said heteroaryl? is optionally substituted with one or
two substituents each independently selected from
C14alkyl, phenyl, C;_salkylcarbonyl, C;_yalkyloxy-
25 carbonyl, or C;_salkyloxycarbonylC;_jalkyl.

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;
30 b) the dotted line represents a bond and X2 represents carbon;
¢) Rlis Cy_galkyl or aryl! or C;_galkyl substituted with aryll;
d) A s C;_galkanediyl or C;_calkanediyl substituted with ary®, in particular A is -CH,-
or -CH(CgHs)-;
e) A is C,_galkanediyl substituted with heteroaryll;
35 f) Bis OR® wherein R is C;_galkyl;
g) B is NR3R* wherein each R? and R4 are independently selected from hydrogen,
C,;-galkyl, C;_galkyl substituted with one, two or three substituents selected from
C4alkyloxycarbonyl, aryl, polycyclic aryl, or heteroaryl2.



25 each independently sel ected from Cl4al kyl or halo; heteroaryll is thienyl
or pyridinyl; B is NR3R4; or OR9; wherein each R3 and R4 are independently
sel ected from hydrogen, 30 Cl4akl, Cl$al ky] substituted with one or two
substituents each independently from one another selected fron1 dr oxy,
cyano, Cl4aYR#PG5P§5226 c14a) kyl oxycar bonyl, pol yhal od 4al BHE ﬁ§% Gryl 3,

pol ycyclic aryl, or heteroaryl2; 35 C3- &qycloalkyl C3- 8a|keny| aryl 3; WO
2005/ 085226 PCT/ EP2005/ 051010 -10 'r. 5 10 15 20 25 pol ycyclic aryI;
heteroaryl 2; or R3 and R4 conbined with the nitrogen atom bearing R3 and R4
may form apiperidinyl ring optionally substituted by C1, 4al kyl oxycar bonyl ;
wherein R5 is hydrogen, Cl.4alkyl, or aryl3; R6 is hydrogen or -Cl_4al kyl ;

RO is Cl, 6al ky first paftitomai uﬁﬂe&amﬁ:d@hem&ecdmpemdsosmmmm&ewﬂw one to

three substity ) gpden % eI ected from Cl. 4al kyl, d -4al kyl oxy,
hal o, hydrox % ﬁeﬁﬁ’oo% ?ﬁ Fep kyI oxycar bonyl , net hyl suI fonyl,

5 A second particular group of compounds are those compounds of formula (T) wherein
X2 represents CH and X3 represents nitrogen.

A third particular group of compounds are those compounds of formula (I) wherein

both X2 and X3 represent nitrogen.
10
A fourth particular group of compounds are those compounds of formula (I) wherein
the dotted line is a bond, X2 represents carbon and X3 represents nitrogen.
A fifth particular group of compounds are those compounds of formula (I) wherein X1
15  is carbon.

A sixth particular group of compounds are those compounds of formula (T) wherein X1
is nitrogen.

20 A seventh particular group of compounds are those compounds of formula (I) wherein
radical A represents C;_salkanediyl substituted with ary}2,

An eight particular group of compounds are those compounds of formula (I) wherein

radical B represents Cy_galkyloxy.
25

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

30 radical A represents —C(CHz3),— or —C(CH3)(CgHs)— or —C(CgHs)p)~ in particular
radical A represents —C(CH3)CgHs)—.

Preferred compounds of formula (I) are compounds (187), (192), (196), (204), (223),
(224), (227), (228), (271), (272), (278) - (295), (298) - (302), (314), (343) - (346),
35 (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 (I) wherein Q is selected from bromo,

iodo, trifluoromethylsulfonate, B(OH),, alkylboronates and cyclic analogues thereof, in
40  atleast one reaction-inert solvent and optionally in the presence of at least one



or NR5R6; polycyclic aryl is naphthal enyl, indanyl, or fluorenyl, and said
polycyclic aryl is optionally substituted with one substituent

i ndependent |y sel ected from Cl1. 4al kyl - oxycarbonylanino and heteroaryl 2 is
pyridinyl, thiazolyl, fwanyl, quinolinyl; 1,2,3,4- tetrah dro I SO U|noI|nyI;
benzot hi a8 3PS/085kénzo[ |, 3] di oxol yl ; 2, 3- dlhydro benzoFFT PSSR

I ndol yl ; 2, 3-di hydro-1R-i ndol yl ; 111 pf920|n1dazolyl and said heteroaryIZ
is optionally substituted with one or two substituents each i ndependent |y
sel ected from Cl4al kyl, phenyl, Cl14al kyl carbonYl, Cl.4al kyl oxy- carbonyl,
or Cl1_4al kyl oxycarbonyl d . 4al kyl . Interesting conpounds of fornmula (1) are

thotse c ?Womﬁh&i mé@r dwblﬁx eﬂtf&gd/LSfdiléAElQme Suitable E:ﬁalgt sﬁélﬁﬁ Qﬂldd?%ﬁ ggl
restrictions _a Lne.is a e dotte i ne
represents a %ogpﬁkf\égﬂg‘%hm%gg et’g' benylaysine m?%lﬂfke Of% %"51“126 B aryl] or
d - 6al kyl sdb@?ﬂﬂﬁ%ﬂﬂﬂ%ﬂﬁn&mﬁﬂyms@Pbﬂﬂwmdéﬂbvalkanedlyl or C -6ai kanediy
substituted with aryl2, in particular Ais -CH2- or -CIT(C6H5)i e) Ais

Ct - 6al kanedi yl substituted with temaryl | ; 35t) Bis ORO wherein RO is
Cl.6alkyl; g) Bis NR3R4 ach R3 an R4 are independently sel ected
from hydrogen, ClB { subﬁi,- lvm-t—h—ene @wo or three
substituents sel ected fro oxycarb L,Yz aryl 3, pol ycycl ic aryl, or

het eroaryl 2. WD 2005/ 085226 PCT/ EP2005/ 051 10 -11 Afirst particular group
of conposnds are those conpo@ds of fornul dID1) wherein X2 represents
nitrogen and X3 represents CH 5 A second particular group of conpounds are

t hose cowpow&ﬁpoaﬁdsfdfmmh& (-3)) deshed & dibmp&?ndﬁ oPfoRfds (I3 whiteia it i3 1 Spr efs ents
ok 2" A Gl o PRl A oIS ©
Ziis selected from halo, B(OH),, alkylboronates and cyclic ana.logues thereof, with an Wtk
10  intermediate of formula (IV) 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
ligand, the said process further optionally comprising converting a compound of
formula (I) into an addition salt thereof, and/or preparing stereochemically isomeric
forms thereof. This type of reaction being known in the art as the Buchwald reaction,
15  reference to the applicable metal coupling reagents and/or suitable ligands, e.g.
palladium compounds such as palladium tetra(triphenyl-phosphine), tris(dibenzylidene-
acetone dipalladium, 2,2°-bis(diphenylphosphino)-1,1°-binaphtyl and the like, may be
found for instance in Tetrahedron Letters (1996) 37(40) 7181-7184 and
J.Am.Chem.Soc. (1996) 118:7216. If Z is B(OH),, an alkylboronate or a cyclic
20  analogue thereof, then cupric acetate or cupric alkanoate should be used as the coupling
reagent, according to Tetrahedron Letters (1998) 39:2933-6.

-qukaé N-H + zr%(- iijN~R‘ ~— (I-a)

av)

25  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 tert-butoxy-carbonyl. Said protecting group is removed after the
Buchwald reaction which is then followed by an N-alkylation reaction with

30  intermediate (VI).



10 A fourth particular group of conpounds are those conpounds of formula (1)
wherein the dotted line is a bond, X2 represents carbon and X3 represents
nitrogen. A fifth particular group of conpounds are those conpounds of
formula (1) rein X1 15 is carbon. A sixth particular f compounds
are those c"gﬁggoﬁﬁg%%of formula (1) wherein X1 is nitroé’gﬂ{ﬁ%s’ﬁ\ﬂg'@venth
particul ar group of conpounds are those-Bonpounds of formula (I) wherein
radi cal A represents Cl. 6al kanediyl substituted with aryl2. An eight
particul ar group of conpounds are those conpounds of fornmula (1) wherein

radi cal B represents Cl-6al kyl oxy. 25 An ei ghtmparticul ar group of conpounds
are those conpeamngundsfof fosmwa|(kb) dsfingdascompoundgef formula()) whprein XAfss NR3R4

wher ei ndR3 }Sfm@e?zw%m&auyaéﬁr@aﬂqumyhﬂfg?mmm&wmﬁw hose
conpoundas o . . I; r . . r .- -
or mé( CFI3)(C , i “&%‘?f&%’@a 3 tﬁ%‘g?‘l’_‘srﬂééﬁﬁaﬁ%ﬁﬁs"?ﬁ%‘gﬁt@
- C( CH3XCBH5) - . asHprsgxamuplechalas A ofliinne chprof bromg] igdq, py ingpme ingtancss Womay algyy) |
E%ggg , E%gg . te2Qdlfonylo ghoup, diﬁﬁhme@ﬁmbd,ﬁﬁ)ozoxﬁ&ﬂah)smfé@m%az ) ( 278? ied
1 - - . as I ste
bebAtlatly g b $8) it SiGhng g3l 0 fncilad

in Table 1. I n general “conpoun prepared by reacting
an i nt er nedi at@%@ed%?mnﬂﬂ spivgptispehos, forexamplerostonittge, 2tReptapela (11)
wherein Qi s dsibeabeldifethyhdoetanide or DM@Fpandtaptiéally irotheprlesehea dffaguitdble, B( O i) 2,

reatt PSL?P""L??%O%‘E%?*%W ¢ PRAER AR ottty ol RISt one vo
2005/ 085248 PE¥Risnne) Betbyisie, §W§%¥P¥hﬂeﬁp‘fﬁ?§|&&‘€dﬁﬂ¢% agent and/ or
at | east one gwactierinay comverlignly be catiedomit ptad terapkiratone ranging betsteertroomt h

t ri phenyl phosphhfigaturd bhPE PR iethgfanAd\6F thd Yadtiok BrixeMgr € i nformation on these,

Buchwal d reaction conditions can be found below. 05 B -GA-X3Z-~ ~- Q+ ™
HV-R (1) R2
0 — | 1
B—g—A—W + H—N X2—</_ }Y‘JLN—RI — (Ib)
Xl= Yl_"(z
(VD (Vi
15

Compounds of formula (I-c), defined as compounds of formula (I) wherein radical B
tepresents NR3R#, can generally be prepared by reacting an intermediate of formula
(VIII). with an intermediate of formula (IX), in at least one reaction-inert solvent and
optionally in the presence of at least one suitable coupling reagent and/or a suitable

20  base, the said process further optionally comprising converting a compound of formula
(@) into an addition salt thereof, and/or preparing stereochemically isomeric forms

thereof.
o hog
RRIN-H + Ho—g:—A—x'*‘\sz—(/— D—NJ\N—Rl — (1<)
x! 3}1_42
(vim) Ix)

25
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

30  derivatives thereof. In case a chirally pure reactant of formula (VII) is used, a fast and
enantiomerization-free reaction of the intermediate of formula (VIII) with the said



X P (1l) (P Conpounds of forrmula (I-a), defined as conpounds of fornula (1)
wherein X2 is nitrogen, can generally be prepared by reacting an
intermediate of formula (V), wherein Z is selected fromhal o, B(OR) 2,

al kyl boronates and cyclic anal ogues thereof. with an 10 i nternedi ate of
formul a (W9 200508826 east one reaction-inert solvent an&@CEFEPRYHNAFION i n the
presence of at |east one transition net@dl- coupling reagent and/or at | east
one suitable |I|igand, the said process further optionally conprising
converting a conpound of formula (1) into an addition salt thereof; and/or
preparing stereochenmically isomeric forms thereof. This type of reaction
bei ng known iimtertdediater(IX)asaytbe perfurmbdvil the fuethertprasence bbar effeetivrmmmubioftahe

appl i cabl e [ ia st ' P g. palladium
conpounds sggﬁ,ﬁg%lﬁgg{ilggl m @ei&ir}g tr|1 {gg‘{m ‘E%‘s hl,Jn , tris %?i benzyl i dene-
acet one di paPhosghomym ?"Qﬂ‘-“ﬂ?@f’mhﬁgléﬁ% ﬁgﬁ‘;ﬁé spheniym hexafueraphosphate” t he

i ke, may be brdmuirigyriotidinophssphoiem hexafleonopliosphate o fahaiopal (déSeddiye 37( 40)

7181- 71845 an%eﬂmﬁ%%lr&sag&dbﬁﬁ%ﬁbsoﬁ,lﬁoigé@m tilosd, 556F( O 2, an

al kyl boronate or "a cyclic 20 anal ogue thereof, then cupric acetate or cupric
al kanoat e shqul d be usged as the couplin reagent, ~accaordi.ng .t o Tetrahedron
Letters (199&pmpeunssgniog: ﬂf‘g,i@ﬁg%@@l@@%“éﬂ@ewwg@%%cedure for
preparing t heepreseinORAsan penenmllyte pregaredt)y reasting ar integneriiaké oftfosnudd (K)or nul a (1 V)
whelrel ”dX3 r%ﬁﬂri}%g%&&eﬂih{er&ﬂfﬂultﬁ(l%?,"iﬂﬁfl@ésﬂm%eh@acﬁﬁi-in%@lv&ﬁﬁlpl ety hasbbeenl
repl aced py a [ ogen or a suitable pr cti roup uc e.g. benzy
or tert-ﬁgt o@g%’ﬁﬁ%g’r@ﬂm@?e ¥ﬁtr18‘ts&%‘1°isﬁ’gatb§erfaﬂg'ﬂ$geﬁ88‘§%@8f%ﬂ ®t he

Buchwal d r eabasegthe sdad priocdss furtherropfienially peraprising ganvirtitigiaycompound of émnlaon wi t h 30
i nter medi at e f Wha an W@iRAREH AEA2EIRED HRERARIQEHAE Iy isbhieGor@ALINdS Of

formula (I b e% fined as compounds of "formula (I) erein X3 is nitrogen,
can generallyef)e ‘prepared by N-al kylating an internediate of formula (VIl)

with an internediate of fonula (VI), whefein Wis an appropriate |eaving
group such as, f(gr exanpl e,{ hal g“&%‘ uor,dk chjoro, bronp, iodo, or in
su,L"?;o I

some i nstances WHaEPHalts oHE~Ger K <Y\ or §uB, eTgMet(bdhesul f onyl oxy,
trifluoromethanesylfonyl oxy, benzenesdlTonyexy and the |ike reactive

| eavi ng groups. TKhe reaction can be peXprnmed in a reaction-inert sol vent
such as, i40r exanple, acetonitrile, 2-pentanol,

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 suc;’h_‘ as N,N’-dicyclohexyl-

carbodiimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, and functional
20  derivatives thereof. '

Compounds of formula (I-¢), defined as compounds of formula (I) 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.

25  and Qis 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

30  reaction being known in the art as the Stille reaction or the Suzuki reaction.



R —

i sobut anol, dimethyl acetanmide or DMF, and optionally in"the presence of a
sui tabl e base such as, for exanple, sodium carbonate, potassium carbonate,
N- net hyl 10 pyrrolldone or triethylamne. Stirring may enhance the rate of
the reaction. The reaction may conveniently be carried out at a tenperature
rangi ng betWREWIPEIH tenperature and the reflux tenper BEHEE2GFOPY eaction
m xture. 15 Conpounds of formula (l-c),-xefined as conpounds of fornmula (1)
wherein radical B represents NR3R4, can generally be prepared by reacting
an internediate of formula (VII1). with an internediate of formula (1X), in
at least one reaction-inert solvent and ,optionally in the presence of at

| east one suitable coupling reagent andRor acuitable 20 base, the said
process further optiofally nprlslugt‘u\verﬂLpg a conpound of forrmula (1)
into an addition saBtCt%EX%§B>—hnﬂléi~< {“‘y1n§' ergocten @1y isomeric
forms thereof. 25 It may convenleK { o Wletkvate the carboxylic acid of
formula (DC) by adding a ef f ect i ved nt of a reaction pronoter.
Non-limting exanpl es of ch reacti ¥pronot ers i ncl ude

car bonyl di i m dazol e, dllnldes such as N, N - dle%clohexyl carbodii m de or

1- ( 3- di et hyl aﬁmmp@mmgw@efohymmchﬁmmw afiormuladtd)@sesl 30 derivati ves
thereof In Caiﬁerﬁ:eﬂiﬁteﬁaffoﬁnlﬂélﬁﬁ)ﬁvﬁ&@fhamreﬁéseﬁt@ﬁlﬁukﬁaﬁ&’%&%mltﬁe used, a fast

d t f. | VI
g, enant KOS g O S SRRl iRl SRt B 2 (VD)
performed in tbh@ﬁﬁrrtf'ﬁb\lm&f*%@%]e Seid prpteqting group isderaened afterdh e@“P‘BISrrpound such

as hydr oxybenzeictiorowkitieis thf fallvived BY Gl Wl ally¥dtioh feadtibn Wathliytbradediae)(VI)phos phoni um
hexaf | uorophosphat e, tetrapyrrolidi nophosphoni um hexaf | uor ophosphat e,

bronotri pyrrol hgg@ 0 al
derivati \% 5 tllrlller €o E S%Q%Qasd%%%?osw@%%&m&@&m&e’%@ (1988153:
617. Conpdfndsommercialiyayatlable ormay barensed agcordipgig samkeational Wﬁ%l a (1) wherein

radi cal B repraeduntsgeidlly knawn fetheal | y be prepared by reacting an
intermediate of formula (X) wth an internedi ate of forrrula (IX) in at

| east one rea%ﬂm%ﬂia&@&?foﬁﬂ&l&%a)%ﬁné@as%&dﬂé&%&b{ft‘ &8 of at
| east one suitable c eagent and/or SuiLta bas o ‘tlg sai d
process furt h&fPTHHLE $ g"f}é’ # LHMEBF? ‘T’n@néntgm g P ornul a (1)

into an addi timwmmmtmmofmmmmau@mmm ly isoneric

forns conditions and the resulting intermediate of formula (XIV) is then converted into an
intermediate of formula (IX-a) using art-known acid or base catalyzed hydrolysis
procedures. v
' 2
M g
Cl-ﬁa]kyl—O'-EI!—A—N X2-H z—@—w NR' @—
\ 7 Rl== ‘lfl |2
(XTI %)

6ancyx—o-c—A N xz-( =>—$ N—R‘

20

O-C—A—U x'——:>_lr T—R‘

(X-2)

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



thereof. O ROOH + HOO G A-)S Xz-t N TNNR --- (1-d) Xyi-y2 (O) 15 It may
be convenient to activate the carboxylic acid of fornula (A') by adding an
effective anount of a reaction pronoter, Non-limting exanples of such
reaction pronoters include carbonyldiimdazole, diimdes such as

N) N - di cy¥P 8N&8#26 car bodi i nvde or PCT/EP2005/051010

1- (3-di nmet hyl am nopropyl ) - 3- et hyl car b@glLuw de, and functional 20 ,
derivatives thereof. Conpounds of forrmula (l-e), defined as conpounds of
formula (1) wherein the dotted bond represents a bond and X2 is carbon, can
generally be prepared by reacting an internediate of formula (XI) with an

i nt er medi at e.gMHendyd bidettduloxy-LarboyE asd Q meaeaﬁbmmqo@ahg sel ected from

br ono, |odo nd Qis
selected fr om Wis “%B’%'gﬁe;s%’%qﬁaﬁ?%%g élQ%bor o ;“ylﬁg’ cycl iC

anal ogues PIEspeRAfat} e?F"&W%?”’B o, |IW’|1W§ Pf%té?a?@w seitflleopt i onal |y in

]the pr esenc eatdlyst aichbﬂp«ﬂl‘a&uﬁ&&so&ﬂﬁ&@ﬁtblnﬁpheﬁsgplﬁ:kplﬁﬁ,lﬁipha@ldgﬁmg&heand/ or at
east o S I um associ ated wt

tripheny phi(;ig'rf')ﬁ)till %e&?iébé% fmggl nemaég&hﬁe i ke. This type of 30 reaction
bei ng known in the art as the Stille reaction or the Suzuki reaction. WO
20051085226 PCT1EP2005/ 051010R -15 An al t(ernatl ve procedure for preparing

t he conpounds of formﬂ_\ uses |nt rredl ates of formula (XI) wherein
X3 represents nitr8§ Bhe er Q] B"{‘@,:O)TC"WU ef¥ihhas been repl aced
7 gr ¥0

by a suitable protecti such as Y‘e—g2 benzyl or ter-
but oxy- carbonyl . Said pro |ng group iffmf enoved after the coupling
reaction vvhlchlsthenfo wed by an al’kyl ation reaction with

intermedi ate ( g31 The start |ng rraterlals and sonpe of the internedi ates are

known cof t phgraedigtagoffpraula( rfebiped agiptermedigies ghfomylz (V) Whegeinr epar ed
accordi Iy teYle%vqmsemeCHeﬁamﬂlkmydrpgmmhhegmepgmdes aitlinedibelown PGh t he art.

| nt er medi at %% Liftsdch %5 ). behlft 6164 badxy-BiBSHVE WiddhS S replovéPhnul @ (DO)

wherein X3 resen S nitrogen, can be prepared as set out below. An
|nterrred|atg'° AlSEP I a 15 (XI1l) is reacted wwth an internediate of fornula
(V) under Buchwal d reacti on i

. N OEt 2
\N/\N \n/ R 0o

PG—N x2-<- ‘>——N'H ! S H—I\/:\}(z—[ l\ NJLNH

x=  |l=

_ (VIFa)
15 '
’ 2
) c&@—o—@—uoz T )OL
(XVID > N ’x2—</-
2)H,N-NH-CHO . yl= l:—-_N
3) DBU, xylene, 110°C - 180°C
) xylene, (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

20  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.

T’ EtOYN\Nj\O/\ | o
/ NH, » H—-N xz _:>—
. Xl— .__N

xvI) R® represents Cy_galkyl or phenyl (VIL-b)

N




conditions and the resulting internediate of formula (XIV) is then converted
into an internediate of formula (DC-a) using art-known acid or base

catal yzed hydrol ysis procedures. 0 C-dallry]-OCGA-CZ HPffff) RZI y -
NRL C- yr0-GA-I tXz x X--42 20 PCIV) (X-a) Intermediates of formula

(V1) can b‘@oﬁP‘Eﬂésrzéﬂ by reacting an internediate of fo?ﬁﬁﬂﬁz"“f’f’qlﬂo with an
I nternedi ate of formula (XV) wherein PGifs a protecting group such as WO
2005/ 085226 PCTI EP2005/ 051010 -16 e.g. benzyl or tert-butoxy-carbonyl, and Q
is selected frombrono, iodo and trifluoronethylsulfbnate, in at |east one
reaction-inert solvent and optionally in the presence of at |east one
transition netal coupling reagent and/or at |east one suitable catalyst
such as pall aﬂitetnmﬁstsm‘ﬁfaﬂmﬂaw}] t), definpdasrinterndediaeh offormils (Villewherean Si ne and

the 5 |ike; eFRVRI FgEﬂ{ P + HN- Rr
(M1) X yl_j %‘%D&—g?elr%rre mtggwgl?g‘% %’réup a ( 16 EE Q% %n?%ed as

i nt er nedi at es °¥¥ bglqwr &is 2 pigtec WW‘PSP beoeylotH=N- and RL
hydr ogen, Eantdnebmwmbaﬂylawh:duislmmddhﬁh@ﬁmlﬂépls a prot ecting group such
as e.g. benzyl or tert-butoxy-carbonyl, which is renoved in the final step.

2
1) c1—g—o—< Y0, T ' j\
xXvm » H-N ,xz—[ _>—N N—R!
1 i = I
2)H,N-NH-R X=/ J=
3) R:-CH(OCH,), R
R® repments C,.¢alkyl or phenyl

Other intermediates of formula (VH) can be prepared as outlined below. PG isa
10  protecting group such as e.g. benzyl or terz-butoxy-carbonyl, which is removed in the

final step.
R? 1 —(>-—N/
I A

PG—NQZ{—— o HR'N=C=0 'HN\__f )_ N/H\N_Rl

(XVviI) ‘
ED\J:N\((R‘ iy Q 2{5_ &

R® represents C;_galkyl or phenyl

1) R-C(OE#),

l—
2)R'-N=C=0 _ —'>_ N—g]
Xl_..

15 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

20  enhance the rate of the reaction. The reaction may conveniently be cartied out at a
temperature ranging between room femperature and the reflux temperature of the




CEt 7R~2 R2 n ,N~ NN/ \ NNH 0 PG1lk V2 11-N X X (MITA 15 OZ

2) H2NF-NH-CHO \-j x 3) DBU, xylene,110C -180C (VII a) Internedi ates of
formula (M 1-b), defined as internediates of formula (VII) wherein -Yt-Y2-
represents -CH=N- wherein a hydrogen is replaced by Cl-6al kyl or phenyl 20
and R hyd¥@dWi/082 be prepared as outlined bel ow. PGRGIEP2M505W4Q i ng gr oup
such as e.g. benzyl or tert-butoxy-carjgnyl, which is renoved in the final
step. 1) C1-GO-' "--NO (XVIl) Re represents Cr 6 yl or phenyl (VII b) WO
2005/ 085226 PCT/ EP2005/ 051010 -17 Internedi ates of formula (VII-c), defined
as internediates of fornula (VI1) wherein -Yl-Y2- represents -CH=N- wherein
a hydrogen i seactignl mixade.by Cl. bal kyl or phenyl, can be prepared as outlined
below. PGis a protecting group such as e.g. benzyl or 5

t ent - but oxy- car bonyl @ which is re,m;yed, in the finah step—(VIl) HR2~-NR

2)HHN-NH R 3) R5- )2+(\ﬁ-IN\c_)-/}Ra1 Ra—repk-esgh sACﬂ:@ ¥ or phenyl
(VD) (IV-a)

5 Intermediates of formula (V), defined as intermediates of formula (V) wherein Z
represents halo, can be prepared by reacting an intermediate of formula (IIT) with an
intermediate of formula (XVI) wherein Q is selected from bromo, iodo and
triflnoromethylsulfonate, 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

10 catalyst such as palladium associated with triphenylphosphine, triphenylarsine.

R? o
Dy o
xvD (m

The compounds of formula (I) as prépared in the hereinabove described processes may

15  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 (I) 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

20  crystallization and the enantiomers are liberated therefrom by alkali. An alternative
manner of separating the enantiomeric forms of the corapounds 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

25  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
30  salts and stereoisomeric forms thereof possess favourable apoB secretion and MTP
inhibiting activity and concomitant lipid lowering activity. Therefore the present
compounds of formula (T) are useful as a medicine especially in a method of treating
patients suffering from hyperlipidemia, obesity, atherosclerosis or type Il diabetes.



's?zz O her internediates of formula (VIl1) can be prepared as outlined
below. PGis a 10 protecting group such as e.g. benzyl or

t ent - but oxy-carbonyl, which is renoved in the final step. EUFN~Et Ra O r
represents Cl4allyl or phenyl 1) RC(OEt)3 2) R N=C=0O (VH-d 2 O X (
ll-c) R2 tquZQOSi(%SZPﬁt ernedi ates of fornula (IV-a), defiPEEEPAOSOHNOY nedi at es
of formula (1V) wherein X3 represents ni2+ogen, can be prepared by

N-al kyl ating piperazine with an internediate of formula (VI) with

pi perazine. The reaction can be performed in a reaction-inert solvent such

as, for exanple, acetonitrile, and optionally in the presence of a suitable
base such as, Sthsequentlyrthd presesisdmpenndsmay brtised fop e arpnix of Boedicimeor

triethylam ne. f&ﬁémgaﬁ?ﬁ&yc&%mmreﬁ&ssme@awdafw ligoptctéind (VRIDL) dhe

o t epor at PR S Theprptis ()0 ettt oo BRE B npRadnl ], "L "
2005/ 085226 PCsEgioatosidVIPL andd.Die Ja pargenlsrthe present compaynds mayboused + H- N
N-H -n B- C5A NeoNthid nanhifié tere 6B 4lmadiCsinedf fof the ffgtmedt\oF hypdflipideash, abesityit er medi at es

of formula (V) %v%}g L. [ rlﬁiﬁ s hal o, can be prepared by reacting an
i nternedi ate of OJI‘C% g%{wfﬁ W Est'an internedi ate of fornmula (XVI) wherein
Qis selected frombrono, iodo and trifluomethylsulfonate, in at |east one
reacti on- i ner t Thegripeipel meshanisg: of@ption) of thepoppeunds of formula (I) appears to involve

inhibition of MTP (microsomial triglyceride transfer protein) activity in hepatocytes

10  and intestinal epithelial cells, resulting in decreased VLDL and chylomicron

production, respectively. This is a novel and inmovative approach to hyperlipidemia,

and is expected to lower LDL-cholesterol and triglycerides through reduced hepatic

production of VLDL and intestinal production of chylomicrons.

15 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

20  hyperlipidaemia, familial hypercholesterolacmia, 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

25  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

30 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

35  conditions, such as, for example, hyperlipidemia, obesity, atherosclerosis or type II
diabetes.

g



presence of at |east one transition netal coupling reagent and/or at | east
one suitable 10 catal yst such as pal |l adi um associated with

tri phenyl phosphi ne, triphenylarsine. + HN' N--R (V-a) ow' The conpounds of
formula (1) as prepared in the hereinabove described processes may 15 be
synt hesi zewloi2onstoR®26 or m of racem ¢ m xtures of enanti orORERMOSMIS1I00BN be
separated from one another follow ng ardyknown resolution procedures. Those
conmpounds of formula (1) that are obtained in racem c formnmay be converted
into the corresponding diastereoneric salt fornms by reaction with a
suitable chiral acid. Said diastereoneric salt fornms are subsequently
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liquid chrom@grtmnammgdqmmadsmdtmmgapmvewmm at

st ereochem cqﬁémvelbggggﬁtlvpanf ornms may al so be derived fromthe corresponding
pure stergochemically “isomeric forns of the appropriate starting materials,

provided that, the r tion occurs 25 stereospecificall Preferabl if a
specific st efé@f@&ﬂ@a{g? pregeatinyention gﬁ?ﬁ“@&‘ﬁﬁ%ﬁﬂﬁ“%%’m‘% d by
st er eospeci f |l@smmb@mamuh@bpm€m1®mﬂm§em@sﬂmﬁdchvmmmtdgeousI y

enpl oy enant iaQgRpbeAlof YormBld(®. Starting materials. The conpounds of formula
(I'), the N-oxide forns, the pharmaceutically acceptable 30 salts and

stereois ri.c r s ther SS ra Q ecret on and MIP
inhibitlﬂgE OV‘% (PSJ%MF WH%P "ggﬁhﬁ% mj{t Nerefore the
present comﬁﬁemcm@wgp%ﬁé%ﬁgﬂa@ﬂ@ ﬁ?lfcf'i’m, eapwvei al ly in a
net hod of tr afdredight istainbBed b isfithite sdofigufe voidh 41 ¥dasont pha@atedticaipesi t y,

at heroscl ero EQ{&; 1010 -19
Subsequent | ysaf%‘ggﬁ %@g%k%%ﬁ%ﬁﬁaym usgﬁweﬁgﬁ%gac&%re of a
medi ci ne forOW@fpé’E%@‘“B? oy Thes il Goompsitions aensi ty

|'i popr ot dbns c{e&ﬂaﬂyﬁnmntarjdnsagéeﬂm@taﬂle Wemblwmﬂaﬂbﬁmwah,e&pem ally

di sorders cayggeiMs @gelgmeggag&@dﬂs ag ﬂ?g%gega]mécla ogai d VLDL and LDL. In

particul ar the present corrpounds may d5t o the manufacture of a
{n;glecialnegf a]l; t he ﬁ%%e%em : égerl | g‘h?‘ﬁm"é‘iﬁe be5| t a%h r,os,cldgrgfm s or
formula (1) athtemesmcad camivxsioay be emplioyrd; sush apfor Mfﬁm(erwamo@lmvlsabﬂst riglyceride
transfer 7pr otaRiohdls e the/fikkeVin e BRRAbRALNGUBpreparations such as suspensions, syrups,

elixirs and solutions; or solid pharmaceutical carriers such as starches, sugars, kaolin,

lubricants, binders, disixitegtaﬁng 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

25  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

30  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

35 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, €.g., as a transdermal patch, a spot-on or an
ointment. Addition salts of the compounds of formula (I), due to their increased water



10 and intestinal epithelial cells, resulting in decreased VLDL and

chyl om cron production, respectively. This is a novel and innovative
approach to hyperlipidema, and is expected to |ower LDL-chol esterol. and
triglyceri de?) t hr 062%1 reduced hepatic production of VLDL and intesti nal
production B crons. 15 A large nunber of geneti CAAF2ZHEGERI L
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phar naceut i calmmmmm@@@%? tegfaﬂng agents (eg potato starch,

20  sodium starch glycollate and the like), wetl.mg agents (e.g. sodium laurylsulphate) and
the like. Such tablets may also be coated by methods well known in the art.

Liquid preparations for oral administration may take the form of e.g. solutions, syrups
or suspensions, or they may be formulated as a dry product for admixture with water

25  and/or another suitable liquid carrier before use. Such liquid preparations may be
prepared by conventional means, optionally with other pharmaceutically acceptable
additives such as suspending agents (e.g. sorbitol syrup, methylcellulose,
hydroxypropylmethylcellulose or hydrogenated edible fats), emulsifying agents (e.g.
lecithin or acacia), non-aqueous carriers (e.g. almond oil, oily esters or ethyl alcohol),

30 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,
35  acesulfame potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener,
monellin, stevioside sucralose (4,1',6'-trichloro4,1',6'-trideoxygalactosucrose) or,
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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such as isotonizing, suspending, stabilizing and/or dispersing agents. Alternatively, the

25  active ingredient may be present in powder form for mixing with a suitable vehicle, e.g.
sterile pyrogen-free water, before use.

The compounds of formula (I) may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional suppository bases such
30  as cocoa butter and/or other glycerides.

The compounds of formula (I} may be used in conjunction with other pharmaceutical
agents, in particular the pharmaceutical compositions of the present invention may
further comprise at least one additional lipid-Jowering agent, thus leading to a so-~called
35  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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25  reductase into protein. Such inhibitors may either affect trancription or translation
directly or may be biotransformed into compounds having the above-mentioned
attributes by one or more enzymes in the cholesterol biosynthetic cascade or may lead
to accumulation of a metabolite having the above-mentioned activities.

30  Any CETP inhibitor may be used as the second compound in the combination therapy
aspect of this invention. The term "CETP inhibitor" as used herein, unless otherwise
stated, refers to a compound which inhibits the cholesteryl ester transfer protein
(CETP) mediated transport of various cholesteryl esters and triglycerides from HDL to

LDL and VLDL.
35

Any ACAT inhibitor may be used as the second compound in the combination therapy
aspect of this invention. The term "ACAT inhibitor" as used berein, unless otherwise
stated, refers to a compound which inhibits the intracellular esterification of dietary
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well as the other medication (including the above-mentioned additional lipid-lowering

agents), the patient may be taking, as is well known to those skilled in the art.

25  Furthermore, said effective daily amount may be lowered or increased depending on

the response of the treated patient and/or depending on the evaluation of the physician

prescribing the compounds of the instant invention. The effective daily amount ranges

mentioned hereinabove are therefore only guidelines.

30  Experimental part
In the procedures described hereinafter the following abbreviations were used:
"DMSO" stands for dimethylsulfoxide, "THF" stands for tettahydrofuran; "DCM"
stands for dichloromethane; "DIPE" stands for diisopropylether; "DMF" means
N,N-dimethyl-formamide; "TFFH" stands for tetramethylfluoroformamidinium

35  hexafluorophosphate; "NMP" means N-methyl-2-pyrrolidone and; "DIPEA" means
diisopropylethylamine; "TFA" means trifluoroacetic acid; "TIS" means
triisopropylsilane, and “BINAP” stands for 2,2°-bis(diphenylphosphino)-1,1°-
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dimethylaminopyridine (2 g) in triethylamine (22 ml) and xylene (200 ml) were

added. The mixture was stirred and refluxed overnight and then stirred at room
temperagure over the weekend, filtered and dried, yielding 16 g of intermedjate (1).

b) Preparation of B—Q—ﬂ‘«ﬂ intermediate (2)

A mixture of intermediate (1) (0.063 mol) and potassium hydroxide (0.69 mol) in DMF
(300 ml) was stirred for 20 minutes. 2-Bromopropane (0.126 mol) was added. The
mixture was stirred at 60°C ovemight. The solvent was evaporated. The residue was
dissolved in DCM and washed with water. The organic layer was dried, filtered and

25  the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH2Cl,). The pure fractions were collected and the solvent was
evaporated, yielding 7 g of intermediate (2).

20

Example A.2
a) Preparation of o,N—Q-—\N:(EN—< intermediate (3)

30 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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15  carboxylic acid, ethyl ester (0.4 mol) was stirred on an oil bath at 130-140 °C under

nitrogen for 4 hours, then the reaction mixture was cooled and triturated under ether
€150 ml). The resulting solids were filtered off and dried, yielding 23.5 g of crude
product. A part (3.5 g) of the crude product was crystallised from 2-propanol, then the
resulting product was collected and dried for 18 hours at 50 °C, yielding 2.60 g of

20 intermediate (5) (m.p. 88-90°C).

b) Preparation of M—Q—ﬁ;’—(_ intermediate (6)

A mixture of intermediate (5) (0.01 mol), 2-bromobutane (0.02 mol) and potassium
hydroxide (0.02 mol) in DMF (50 ml) was reacted for 2 hours at 120°C. The reaction
mixture was cooled and poured out into ice water (500 ml). The resulting precipitate

25  was filtered off and dried, yielding 2.20 g of crude product which was purified by flash
column chromatography over silica gel (eluent 1: CH,Cly; eluent 2: CH;Cl,/(10 %
NH,OH/CH30H) 99/1). The pure product fractions were collected and the solvent was
evaporated, yield 1.56 g of intermediate (6) (m.p. 168-170°C).
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t he procedures described hereinafter the foll ow ng abbrevi ati ons were used:
" DI\/BO' stands for dinethyl sul foxide, "TAF" stands for tetrahydrofirran;

DCM' sta hl or onet bane; "Dl PE" stands for dii oLl | et her; ' DVF"
rreans n‘gﬁr‘%&@ﬁmngor mam de; "TFFH' stands for CHip2ousSions
t et ranet hyI fl uorof or mar ni di ni um 35 hexa#?lror ophosphate; "NM'" neans
N- net hyl - 2- pyrrol i done and; "Dl PEA" nmeans diisopropyl et hyl am ne; " TFA"
means trifluoroacetic acid; "TIS" nmeans triisopropylsilane, and' Bl NAP"
stands for 2,2'-bis(di phenyl phosphino)-1,l1" WD 2005/ 085226 PCT/ EP2005/ 051010
- 25 bi napht hy (LExampR@ptr) " neans a conpl ex of (T-4)-hexaf | uorophosphate(!-)
(1- hydroxy- | H benzotriazolato-Otri -] ol igi nyl - phosphorus(11. Extrel uP
is a product of Merck KgaA (Darmnst act, )oef It @ and is a short colum
conpri si ng di Rrepaatienot earth. 5 Met hyT | vanat e pol yst yintevaediae (7)
(Novabi ochem 01- 64-0169); 4-benzyl oxy- benehyde pol ystyrene resin
(Novabi ochem 01- 64%&?@ 2- (3, 5-di net boxy- tr heno>'%ydilet boxynet hyl
pol ystyrene refgfwt 1%@#@91“@15'@&‘16’2%%1“’“1(’49 L 4-dilydredootipbsay -y r ene
resi n ( Novabi oGhéunaadl-Benedd.0 83 mob,Ebrdnbytenylkgrenic acid (0.026 mol) and
benzotri azol e-& FISH:M hw - 64-0425)
can 10 be aqbtal Rgﬁ(rﬁ ((,a,g%;@ttﬁ% o L%O{)ﬁh%d&q‘%ﬂaﬁk%gﬁa \{\f 3 CH 4448

. Suf el fi ngen, V&% @F%“’%WFF@WV&%HP% egxarrpl e Al

a) Preparatio nﬁltﬁedlﬂubmhrrh@hat wash&c) vntli 0% NBL,OHoplation/ (15§ ohl)awashed twice

hydr ochl ori de(gi-até}160lh1) QH&%aéﬂ@&wﬁﬁ’Q%t@&Nh@tsgluﬁ&? flfeer‘@sxﬂtﬂﬂ se with
CH2Cl 2/ 20/ Na2CQ.. E&% hox b?‘?‘f%‘ }Cﬂ%‘ﬁJ‘@m datﬂ%{’é"%&n g and

4 di et hyl ami BB ﬁ?%%y% refipelfns o hEBHENE200 i )
were added. Titurateddn methangls The pregipithtewvas fiefedg @waﬁmlmft hen stirred
at room t@npeinkikedina7).t he weekend, filtered and dried, yielding 16 g of
intermedige (1). 20 b) Preparation of a internediate (2) A m xture of

i nternedi ate (ég 5%&)93 nol ) and pot assi um hydroxide (0.69 nol) in DV

Preparation of ; : Cﬁﬁw_( intermediate (8)

2-Bromopropane (0.03 mol) was added at room temperature to a stirring solution of

4-(p-bromophenyl)-5-phenyl-4H-1,2,4-triazol-3-0l (0.01 mol) and potassium hydroxide
15  (0.011 mol) in DMF (40 ml). The mixture was stirred at 60°C for 16 hours and then

stirred at 70°C for 6 hours. The mixture was poured out into cold water (200 ml). The

resulting precipitate was filtered off, washed with water and DIPE and dried in vacuo.

The filtrate was extracted twice with DIPE (2 times 75 ml). The combined organic

layer was dried, filtered and the solvent was evaporated. The residue was triturated in
20 methanol. The precipitate was filtered off and dried, yielding intermediate (8).

Preparation of ’ Q N-bi: 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)
25  (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

Example A.6



(300 M) was stirred for 20 m nutes. 2-Bronopropane (0.126 nol) was added.
The mxture was stirred at 60C overnight. The sol vent was evaporated. The
resi due was dissolved in DCM and washed with water. The organic |ayer was
dried, filtered and 25 the sol vent was evapor at ed. The reS| d purified
by col umworoen§sa3er aphy over silica gel (eluent: Oqsﬁ(?m@ure
fractions were collected and the sol vemg-was evaporat ed y| elding 7 g of
intermediate (2). Exanple A 2 a) Preparation of orr-~k i nt er medi at e (3) 30
A m xture of N, N-di met hyl -N-(4-r itrophenyl hnet hanehydrazonam de (0.17 nol),
2-isocyanat opropane (23 g) andN, N-di nethyl -4-pyridinamne (2 g) in

di chl or onet hmmmmwmeor-mmﬁmceﬁvmmaﬁmmm Was stirred

and ref | uxed oDM&E Bye: mgﬁammmﬁﬁeméh%@“@axm gpd the

reaction mx Ir Tl.uxed for e soI vent was

evapor at ed. #@F“i"%&f;@ 99&@‘3??@?4@ s“a‘ﬁ‘?ﬂ“?’@ﬁ?"ﬁm 0 ‘%ﬁ?ﬁ‘ﬁ?g"a’?n xyl ene (300

m). The mmﬁm&dmbmﬁadlhe@reaxpdatemﬁl&eﬂqft'ﬂg@nécmmamEmwﬁﬁéd ered off

and recry§tawb@ﬁﬂnt~, e fsilich 381 eﬁwn}ca;/ﬁ‘exm@élohll*rﬁéﬁﬂeoff and

irl edt yi el ]9 %[ cg{]%rl%%l dl‘%"%ﬁﬁﬁiﬁ"mg e atze |)nt ernedi ate (4)
m xture o Wi lﬁtﬁ‘i’ﬁ% g%()g was

hydr ogenat ed ingrokediate4?)} adi um on-carbon (10% 4 g) as a catalyst in the

presence of a thiophene solution (2 m). After uptake of hydrogen (3
equi valents) g e@aialyst was filtered off and the 10 filtrate was

evapor at ed. e residue was crystal i sed sfrom NI | K/ DI PE; yielding 18 g of
i ntermedi at e o Brbpdedfn b2- 50) - — 3 Prepar at | oryng{.mé&igtg Qo
a

intermediate (5)" A m xture of 4bro ne (0.2 nol) and
( éL et hgxy@t hw mﬂ:laﬂeam aam%ﬁm A 30RaeyiH-¢ 2%&01.3%&{0 mtnﬂﬂ z(nt@h4 rrglh) was
T o e v e e R

2-Bromopropane (0.2 mol) was added and the reaction mixture was stirred overnight at

60°C. The reaction mixture was cooled, poured out into water, then stirred for one

hour. The reaction mixture was filtered. The precipitate was dissolved in DCM. The

15  organic solution was washed, dried, filtered and the solvent evaporated. The residue
was triturated under DIPE, filtered off and dried, yielding 11.2 g of intermediate (10).

b) Preparation of M\é‘p—( intermediate (11)

A mixture of intermediate (10) (0.001 mol), Pd,(ifbenzylideneacetone); complex

(0.0000025 mol), BINAP (0.000005 mol) and sodium pivalate (0.00116 mol) in toluene
20  (4ml) was stirred under Ar flow for 5 minutes. A mixture of 1-piperazine-carboxylic

acid ethyl ester (0.00116 mol) in toluene (1 ml) was added. The mixture was stirred at

100°C for 16 hours, evaporated and purified by HPLC (eluent: (0.5% NH4OAc in

H,O/CH;CN 90/10)/CH,CN 85/15, 10/90 and 0/100; cotumn: Hyperprep C18 8 pm).

The pure fractions were collected and the solvent was evaporated, yielding 0.076 g of
25  intermediate (11).

c) Preparation of m(:}v—O—rg‘Np—( intermediate (12)

A mixture of intermediate (11) (0.05 mol) and sodium hydrogen sulfite (3 g) 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
30  and neutralized with NH,OH. The organic layer was dried, filtered off and evaporated.



(450 mM). The resulting solids were filtered off and dried, yielding M5 g
of crude product. A part (3.5 g) of the crude product was crystallised from
2-propanol, then the resulting product was collected and dried for 18 hours
at 50 C yieIdi&g)Z.GO g of 20 internediate (5) (mp. 88-900C). b;
Prepar at i onOr2 "8t er nedi ate (6) A mixture of inter mediGAREXBPS0Y 01 nol),
2- bronmobut ane (0.02 nol) and potassium -28/droxide (0.02 nol) in DVF (50 m)
was reacted for 2 hours at 120C. The reaction m xture was cool ed and poured
out into ice water (500 m). The resulting precipitate 25 was filtered off
and dried, yielding 2.20 g of crude product which was purified by flash

col umm chr orrat Bigiresidng way etystallizadfepnthyl @edtate nFhe precipitate was filleredoff amd

CH2CI 2/ (10 % dvida rbdctiP4ed5°C) Hielding 1038g SlhtemibidRel (¢2) (npar25i300k wer e col | ected

and the solvent was evaporated, yield 1.56 g of internmediate (6) (mp.
168-17(C). WD 2005/ 085226 PCT/ EP2005/ 051010 -27 Exanple A. 4 Preparation of
internedi ate ( thyl am ne (0.040 nol) s added to a suspension of

2, 4-di hydro- 4, 5-di ph | -3H 1,2, 4- -3 0. 013 )
2 d-cliviro 4 Gedephonyt -3 2 dyrapoy ore (0.0 mly e
DCM (150 ni.l der, N2 .f > i d.. Th i xt

(155 0 Al Pl b s M T

O=eD

was stirred at™'r
dicalite, wasHuedroghloridel@5 mablipi2-detapeli(4)) mh) wes sirted andggfuxed. Rofgsgism i t h wat er
(100 nil) and cwethge (M 13k) Wasdided e HouNakd the iitire s stitiea an@ftilkddng -
recipitate was fi . [ t . . at ed. e
Iroesi dge was t(?vie]FmL#h %@%ﬁgﬁkdﬁgﬁ%%ggﬁgﬁ%{%&%%*%Sdf‘sgkr{lg%ﬂéff and
dried, vyiel di nvateragd gxteapted with RCM. ks oxganic layer wpsqyaparatediand the residvewason of
i nt er medi ate fﬁ&mdehﬂmvﬁrGh@mﬂdﬁﬁmﬁawﬁ?hkdwﬁsmm?ﬁﬂdnaﬁmbaanCQﬁﬂfmgtu[e to
a stirring so J I gﬂﬁ? -5-phenyl -4H1, 2, 4-triazol -3-0
(0.01 rnol) an%%%@é?e&%%r(%ﬁ? e'1§5'(0. 011 nol) in DVMF (40 nil). The

m Xture was stirred at OC for 16 hours and then stirred at 70C for 6 hours.

The mixture waEXamBleAd out into cold water (200 nil). The resulting
precipitate was filtered 0% washed it t gr DI PE and dried in vacuo.
The filtrate S exIragted tw ce t s 75 mznterrwd?atg?lq?l ned

organi c aration o

A suspension of intermediate (7) (0.010 mol), Pdy(dibenzylideneacetone); complex

15  (0.0002 mol), BINAP (0.0004 mol) and sodium butoxide (0.025 mol) in anhydrous
toluene (100 ml) was stirred at room temperature for 15 minutes. Piperazine (0.050
mol) was added. The mixture was stirred at 110°C for 16 hours, filtered over dicalite
and the filtrate was washed three times with water, washed with concentrated brine,
dried, filtered and the solvent was evaporated. The residue was purified by column

20  chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH; 90/10/1). The pure
fractions were collected and the solvent was evaporated. The residue was triturated in
methanol, filtered off and dried, yielding 1.1 g of intermediate (14).

Intermediates (15), (16) and (17) were prepared in an analogous way.

O i

oy

intermediate (15)

intermediate (16)



| ayer was dried, filtered and the sol vent was evaporated. The residue was
triturated in 20 nethanol The precipitate was filtered off and dri ed,
yielding internmediate (8). Exanple A.6 Preparation of internediate (9) A
sol uti on of N-(4- bronophenyl ) benzenecar bohydrazoni c acid, ethyl ester

(0. 00063 ‘HBI2§‘°5(°H52??-|E (3 M) was cooled to -40C. Lit hi UBRT/EP2005/051010

hexamet hyl di sil azane (1Min THF) 25 (0.49Q07 nol) was added dropw se. The

m xture was stirred at -40C for 30 mnutes. A mxture of isopropyl

i socyanate (0.001 nol) in THE (2 mM) was added. The m xture was stirred for
3 hours while the tenperature was brought to roomtenperature, then WO

2005/ 085226 -28 PCT/,EQZO/O 01Q.stirred at roomtenperature for 1 hour and
poured out into water @ ¢ . The _organic |ayer was separat ed,
diluted with DCM washed wiyf“water and dntermediptet(td NaC sol ution, dried,
filtered and the sol vent @ evaporated. This fraction was triturated in

DI PE. The precipitate was Tiltered off and dried. The residue was purified 5
by col unmm chromat ography over silica gel (eluent CHzCbi hexane 10/1). The
pure fracti &éﬂb&e‘—% ol l ected and the solvent was evaporated, yielding
0.065 g of internediate (9). ExanplfeMA. 7 &% Preparation of internmediate
(10) 10 A m Prepaaticl of4d- ( 4- br onophenyts 4di hydm 3H- 1, 2, intekthédiat®(18$- one
(0.062 nol) and potassi um hydroxide (g~7 nmol) in DVF (200 nml) was stirred

for 15 m nut Q?erazﬁ' p . ﬁ:réﬁ%ﬁ]a&ﬂ@ r i on m xture
was stirred over n‘lgéﬁjt:?%?m‘ggw(gﬂﬁgg%l n mxtu %tev\t/g%o%:ugg‘r',e@gﬁ%four ed out
into water, erEsmebenylacgtate(p.043mol ; Vise,cThegpixiurs Was sirmeds £ | t er ed.
The preci pi t avenights THe solwdny wak évapdnited. THeaesidne ovag dissolveddh DCMbamdwas washed,
dried, filtemgachedihiWiferSPhe/G ‘@lﬁ?e??fa@&ﬁé& A6l &AtheofventVas L1 turated .
under DIPS, filt e{eg,d %an gBd génile %@ﬁ@l ?i ng 11.2 g of internediate (10). b) ™
Preparati on §Y2PERptegs yielding L0 gof mntermedige IB). o o (11) A mixture of intermediate
(10) (0.001 nol), Pd2(Moenzylideneacetone)3 conplex (0.0000025 nol), BI NAP
(0. 000005 noExamplgAslddi um pi val ate (0.00116 nol) in tol uene

H T

Preparation of CO’N ‘(LO intermediate (19)

10  Thionyl chloride (81 ml) was added to a stirring solution of 2-bromo-2-phenylacetic
acid (0.54 mol) in dry chloroform (450 ml). The reaction mixture was stirred and
refluxed for 2.5 hours. The mixture was distilled off and the residue was dissolved in
tetrahydrofuran (200 ml), and the resulting solution was slowly added to a stirring
solution of 1H-J;3-dihydro-inden-5-amine (0.42 mol) and triethylamine (80 ml) in’

15  tetrahydrofuran (300 ml) cooled with ice-water for 15 minutes. The reaction mixture
was stirred overnight and extracted from water (100 ml) with DCM (3 times 250 ml).
The extracts were combined, washed with a diluted HC] solution and with brine, then
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

20  (19) (mp.: 112-114 °C).

Example A.12

Preparation of intermediate (20)
OCH;
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
25  (0.0030 mol) in DCM (25 ml) and the reaction mixture was stirred for 70 hours at
20°C, then water (5 ml) was added and the mixture was stirred for 3 hours at 20°C, The



R

20 (4m) was stirred under Ar flow for 5 mnutes. A m xture of

1- pi perazi ne-carboxylic acid ethyl ester (0.00116 nol) in toluene (1 m)
was added. The mi xture was stirred at 100C for 16 hours, evaporated and
purified by HPLC (eluent (0.5% NH4OAc in H2Q CH3CN 90/ 10) / CH3CN 85/ 15, 10/ 90
and 0/ 100;woabusmss22¢ypei prep C18 8 m). The pure fract PEREPFOFESIAN) | ect ed
and the solvent was evaporated, yielding;0.076 g of 25 internediate (11).

c) Preparation of roof-(r)- internmediate (12) A mixture of internediate (11)
(0.05 nol) and sodi um hydrogen sulfite (3 g) in a solution of hydrobromc
acid in water (48% (125 ml) was stirred and refluxed for 5 hours. The

M xture was Cefphfif a3t seafitedladlthe $610ert @84 Evaporu@s. THe srdé wsidud wasl) CM 30 and

neutralized w.t or gani d ff and

evapor at ed. W%ﬁg%m&w%ﬁy%ﬁ%e ?).é]éﬁﬁ%’ e%
crystallized mlbmpémﬁﬂhea%\@mawwmq@tqﬂrmrsslél&tv@s\ﬂﬁgolvqmp%(wm) and dried
in vacuo at 7bfd wished witigh eo‘&s@dﬁﬁntdiﬁcﬁbﬁ@dhﬁdn%ﬂﬁeﬁﬁhec(rmcli}?&vﬁ@ Exanpl e

mol) and 2 chigeai b Be Rl cublyed yide'd {05 RimpBeBRERNSC o)) T

2-butanol (400 m) was stirred and refl uxed. Pot assium carbonate (7 x 15Q)
was added eacEx#mRleAddd the mixture was stirred and refluxed overnight. The
m xture was cooled and filtered offg ARe precipitate was dissolved in water
and extract edalWfremrationef The or gan a ev@or at ed internediate @Bsi due was
10 stirred up in DI PE, The precipitate was filtered off and dried in vacuo

at 65C, vyi el dAdgixtuofd-i§f(1;5dihyareetioner4H-1 2dhtripzal-A-yDiZpyridinyll-lex appl e AS
Pr eparation oinpéﬁmnd;cﬂfbekyﬁedmd,t@ydMér(ﬁ\wﬂmm;m&bdvprqﬁne(moemdl)aﬁcﬂ (7) (0.010

) e s oo o B o B

stirred at roBYEEIRF “?LtS %Yﬂ?i%‘
added. The m ﬂuowhymwweahed;mﬂmemdpﬁﬁﬁdtuamratpd(redldwrlazdmwer di cal ite

and the filtr gdaghonaeas YR Qfa%aﬁ]hﬁﬁ&_ FS%M&SW—- Vesnsd 4wyl concentrated
br i 0 [)'yegmw&ﬁ.sdeggm SRS U S Y Pk mb 1 0 VS
procedure to give residue (2). Residue (1) and (2) were put together and purified by
column chromatography over silica gel (eluent : CH,Cl,/(CH30H/NH3) 99.5/0.5). The
pure fractions were collected and evaporated. The residue was crystallized from
isopropano, yielding 0.5 g of intermediate (21) (m.p. 157.4°C).

b) Preparation of @—@—é’y—( intermediate (22)

20 A mixture of intermediate (21) (0.056 mol) in a solution of hydrobromic acid in water
(48%) (250 ml) was stirred and refluxed for 5 hours. The mixture was evaporated, ice
and DCM were added to the residue and the aqueous layer was alkalized with
concentrated NH4OH. The organic layer was separated, dried, filtered and the solvent
was evaporated. The residue was crystallized from DIPE. The precipitate was filtered

25  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-
o0x0-4H-1,2,4-triazol-4-yl)phenyl]-1-piperazinecarboxylic acid, ethyl ester.

-
! intermediate (23)

30

Ammpin T =



20 chromat ography over silica gel (eluent: CH2C] 21CH3AH NH3 90/10/1). The
pure fractions were collected and the solvent was evaporated The residue
was triturated in nethanol, filtered off and dried, yielding 1.1 g of

i nt er nedi at e S 40) | nt er medi at es (15), (16) and (17) were prepared in an
anal ogous WAYYS{08%22¢ medi ate (15) internediate (16) WO ZDBEREGAZEN10 30
internedi ate (17) Exanple A 10 Preparatgxn of PCT/ EP2005/ 051010 i nternedi ate
(18) Piperazine (0.2 not) in DMF (150 ml) was stirred until conplete

di ssolution. Methyl 2-bronophenyl acetate (0.043 nol) was added dropw se.
The m xture was stirred 5 overnight The sol vent was evaporated. The residue
was di ssol ve@gxhmipP@M4and washed with water. The organic | ayer was dried,
filtered and the solvent was evaporated, yiglding 10 g of internediate
(18). Exanple A 11 Preparation Q,f_t_@@u.,ém 19) 10 Thionyl chloride (81
M) was added)ppaatiohiof I i Ng sotHit i on~of 24 b ; Pheny| ate@hédiate gy d (0. 54
not) in dry chloroform (450 m ). The reaction ure was stirred and
refluxed for 2.5 hours. The m xture was distilledroff and the resi due was
d: sswol vegdl gAdlgiefsaimwmnﬂﬁ Bydridé @mitledal oif(HU%) me&g wamgé@iﬂDmn wa?O .
sl oW y adde r nden- 5- am ne

nmol) and trie ?“’?At 4’:51 'Dr%ﬁ’?drws'o%g"tﬁlt us%?"g&l?%ﬁ % &ool ed with

i ce-wat er fOIcaI!?WHFF\‘H@a YIW(Q%@PDWM@Q@MGWQ ¢dtoni ght and
extract edsf r gapilitae the stirkidf.  1MChloré-1{4-Bhdfoptenylieine @061 5Mhol) wasbd@edair act s wer e

nbi ned, th
it ur e was. Sl Q@?@&g&%&@gﬁ%@ﬁ&gﬂé R S obileg "7
ethyl acet atad tho soncegtptesyrs stipedin rﬂxmw‘%@c}gﬁ the dtiedy Thoeaidgi ng 65.0 g
of i nternedi ataepmﬂibd(biﬂthMmatdgt@hiMuﬂ etliy! acepitetheAarde?1 /2). The product

fractions were collected and the solvent was evaporated, yielding 2.6 g  of intermediate
10 (24) (m.p. 140-141 °C).

M\ Q
b) Preparation of S % intermediate (25)
F

A mixture of intermediate (24) (0.0056 mol) and potassium hydroxide (0.011 mol) in
2-methoxyethanol (20 ml) was stirred and refluxed overnight, then the solvent was
evaporated. The residue was purified by flash column chromatography on silica gel

15  (eluent: methanol). The product fractions were collected and the solvent was
evaporated, yielding 1.3 g of intermediate (25) (m.p.199-201 °C).

Example A.15

a) Preparation of ””‘L‘C\/*b‘mz intermediate (26)

A mixture of 1-piperazinecarboxylic acid, ethyl ester (0.16 mol), 3-chloro-4-

20  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).

b) Preparation of m_!.,\’:}.b_mz intermediate (27)

25 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)



Preparation of LJ 8 L internediate (20) Chlorophenyl acetyl chloride (0.0015
nol ) was added to a solution of 5-am no-2- nethyl- benzoic acid, nethyl
ester hydrochloride (0.0010 nol) and triethylamne 25 (0.0030 nol) in DCM
(25 m) and d\;@g@g@éi on mxture was stirred for 70 hours at 20C, then
water (5 m)‘; g d and the nmixture was stirred for 3PHERBSHSINHC The
WD 2005/ 085226 -31 PCTI EP2005/ 051010 or-gani c | ayer was separated-and the
sol vent was evaporated. The crude residue was purified by high-performance
i quid chromat ography. The product fractions were collected and the sol vent
was evaporated. The residue was dissolved in DCM (20 mM) and washed with an
aqueous sodi uas a:eamma:ttbep@*eucdqflasoluiﬁdnewfﬂtimemigmlmnﬂd‘!f“éﬁ mhs Adtes epar at ed
and the sol Veﬂgqp 9@@9\,&%@!@ A Hifredloff il G DG (20) .

y

Exanpl e A 13 ¢ f
4[2?165 df fi gg&ll}? | terrre tgltw%,fiﬁer}[d@fmd(ture o

pi per azi necar Idtmymebimaﬂkﬁg@'tmm@wéﬂ)(o 005 m)l) 2-i odopr opane (0.0066
non) and 19 pe assi um bydroxyde (0.0062 nol) in DVF (50 m) was stirred at

50C overnight. The m xture was coQ e/c_i_h\ ured®into water and t he aqueous
| ayer was ext cpPregadationioh DCM T ga was was histermediateq@8) fil t er ed
of f and evaporated (residue 1). The actTon s started again with
4-[5-(1, 5-di hy«daamoﬁumdeoNﬂﬂbﬁ_ R miktoteaf ditertheditite (27) (0.096 mol) and ethyl

pyri dllgyll 1- E.%f&xéh (2) b&& 12 oﬁ%ﬁi),ﬁgﬂﬂiaﬂéﬁ%l tdttheth
sane procedyre o giLve r u oget her
and purified WBWP%]" @a &S ’f"@&"{fél“{&@‘i °eh i,

CH2Cl 2/ ( C1130 khd\deg@itedd IThe r3ids$ wasTdmolvgide)(BMad'hv otganiqentution wak Uashsdt and
evapor at edlg Tlfed, GRérdd SrndVBSsofVel %HI%GW MR8 TesidBOWhsARRIMed i DIPEIARD 0.5 g of

I nternmedi ate p | of .1 medi ate (22) 20

m xture of in Pﬁ%@@ﬁ%%ﬁ%%ﬁ ﬁx@gxpﬁﬁa@ﬁ% hydr obrom ¢ acid

in water (48/u) (250 m) was stirred a refluxed for 5 hours. The m xture

was evapor at e%l i ce onog DCI\/Ivvere gd;aled % ‘(&?"‘ESI due ar}gtegﬁlatectgg)ous | ayer
\rf

was al kal i zed

A mixture of intermediate (28) (0.025 mol) and 2-bromopropane (0.050 mol) in DMF
(50 ml) was stirred at room temperature and potassium hydroxide (80%) (0.050 mol)
15  was added. The reaction mixture was stirred and refluxed for 6 hours, then cooled.
The mixture was diluted with water, the water was decanted off and fresh water was
added. The 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
20  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).

e) Preparation of m\_/_\)vb—n\;&p—< intermediate (30)

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

25  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 ethy] acetate, then
the resulting precipitate was filtered off and dried, yielding 4.3 g of intermediate (30)
(m.p. 152-153 °C).
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concentrated NI ACH The organic |ayer was separated, dried, filtered and
the solvent was evaporated. The residue was crystallized from DI PE. The
preci pitate was filtered 25 off and dried, yielding 9 g of internediate
(22). In an_anal ogous way, internediate (23) was prepared starting from

4] 4- (1, 5- d?’ﬂms&s%“ 0X0-4H 1,2, 4-tri aw - 4-yl ) phenyl | - | BSGTFR805/08W3@r boxy| i c
~acid, ethyl ester. internedi ate (23) 3B34WDO 2005/ 085226 -32 Exanple A 14 2
9- 01 PCT/ EP2005/ 051010 a) Preparation of " - --N 7 internediate (24) A

di spersion of sodiumhydride in mneral oil (60% (0.011 nol) was stirred in
DVF, dry (50 m).

4-14{1,5-Di h;mhncmﬂegmswdﬁmﬂnedlates(H;wasﬁreydréﬁmmgﬁoﬁlmdimmne-
carboxylic a 3 *%Qﬁecﬂﬁ!a s added and then extra DVF was
added to 5 fgilg? |tatg£(% IQNC ring 81 oro-1-(4-fluorophenyl)ethane (0.015
nol ) was added and the feactlon m xture was heated overnight at 70C. The
organi c sol vent was_gva nd the concent, ESLI?fMS stirred in water,

extracted wi th DCM | he crud€ Was p ied by flash
chromat ography (eluent : ethyl acetate/hexane 1/2). The product fractions

were col | ctﬁd arfdgh?e sol vent was evaporated, yielding 2.6 g of

I nt er medi (mp. 140-141 C) b) Preparation of t A internediate
(25) A m xture of internediate ( ,. / OB56-cHo yand pot assi um hydr oxi de
(0.011 nol) a)Prefration hbxyet haryst ( 2€ red andntemfediates(@2)over ni ght,
then the solvent was evaporated. The residue was purified by flash colum

chr omat ogr apPuensirbhmréfbﬁ@mlss.h&i%w&ammﬁaaahﬁ&bum-@eﬁ 1- f ractions

were col | ect g P% §§
|nterrred|ate J’ BE Eé %350“ %ire aralon of ngr- c
No, inter mdét\gzﬁgﬁi&eﬂaﬁ"flﬁﬁ é"ﬂﬁni‘i? E’P eHtdto ot hy| ester
(0.16 nol), Watetthenghesesulting precipitate was ered off and dried, yleldmg 118 g of
10  intermediate (32) (m.p. 160.0°C).

M\ ufn
N~C—N—NH,
b) Preparation of d\JN_Q intermediate (33)

A mixture of intermediate (32) (0.15 mol) and hydrazine hydrate (1:1) (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 (33).

15
N\

¢) Preparation of - intermediate (34)
A mixture of intermediate (33) (0.107 mol) and methanimidamide monoacetate (0.55
mol) in 1-butanol (300 ml) was stirred and refluxed for 4 hours. The mixture was
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).

20

d) Preparation of d C*Q—&”’L " 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

25  precipitate was filtered off and dried. The residue was crystallized from 2-propanol,
yielding 40 g of intermediate (35).



20 fluoronitrobenzene (0.14 nol) and sodi um carbonate (02 nol) in DVF (200
m) was stirred overnight at roomtenperature. The m xture was filtered and
the filtrate was evaporated. The residue was crystallized from DI PE. The
precipitate was filtered off and dried, yielding 41.8 di ate
(26). b) PMWHHPHBIBA of np-c~ x~-Nx internediate (27) 2%%]??10&(03}038
internmediate (26) (0.13 nol) and triethwsam ne (15 g) in nmethanol (500 m)
was hydrogenat ed overni ght at 50C with pall adiumon activated carbon (10% 3
g) WD 2005/ 085226 -33 PCTI EP2005/ 051010 as a catalyst in the presence of a
solution of thiophene in nethanol (4% 3 m). After uptake of hydrogen (3
equi valents), the catalyst was filtered off _and the filtrate was

evaporated. The residue was tri tur,s\-t-\ed PS, The precipitate was filtered
of f and dri e Prpagationgf 27. 3 g | (27) 5 dntermedigter @€ on of
intermedi ate (28) Reaction under ure of intermediate (27)

(0.096 nol) afduistuesef ﬁf{ﬂaﬁd{m(ﬁ%@ﬁ%H’ej)ﬁ%@ﬁfy%@5ﬁyﬂ}‘aaﬁh¥é@a@a@§y| ate (029
nmol) in sul fohﬂdwaiﬁﬁ@)heh& cmﬂmOnmithpaﬂddlﬁmroneaBmhﬂuﬁrbai(lmc g)'raklen cool ed,

poured out | n di-:fé%n }Qﬁgé esi due was
di ssol ved sol"utron theﬂg%l gﬁﬁﬂg fl ter ed and

t he sol ven? El?feg')%alé' F‘l"é“’(ﬁa&t’]e"& F?P"Ef‘?dEm&r’i}EP et hyl
acetate, fil thyckdchlﬂrfc aalddald(h Bdmthﬁ@ﬂd:romndﬂ The sdlventwarevepbrai¢de The8) . d)

Preparation Ogomeﬁ&ue(waésﬁrﬁfd% o%e,(ﬂ%}ed%ﬁﬁn&hﬂéfggfdaﬂg;ltl%rg'@d' ate (28)

(0.025 nol) and 2 ropane (0.050 not) in was stirred at
room t enper at assi um hydroxi de (80% (0.050 nol) 15 was added. The
reaction mxture was stirred and refluxed for 6 hours, then cooled. The

m xture wa@ did antanalogeusiwaygintermediatee(3Wewaspreparsd disdtmg tfoth 4f1 f(pkenyl-f r esh wat er

was added. ThRmyl)xt dpip&dﬂggbaﬁéﬂaﬁgﬁeed with DCM (4 tinmes 100 ml) and the
extracts were dried and concentrated. The residual oil was purified by

flash col unm chromat ography
| mO—Q—»éNp—( intermediate (37)

Example A.17
O
a) Preparation of d‘ intermediate (38)

15 A mixture of 1-(phenylmethyl)piperazine (0.32 mol), 4-fluoro-2-methylnitrobenzene
(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 CS— " intermediate (39)

20 A mixture of intermediate (38) (0.08 mol) in ethanol (250 ml) 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

25  resulting precipitate was filtered off, yielding 20 g of intermediate (39).



(eluent: EtOAc/hexane 1/2). The product fractions were collected and the

sol vent was 20 evaporated. The residue was crystallised fromdiethyl ether
and the resulting precipitate was collected, yielding 8.63 g of internedi ate
(29) (np.: 108-110 C). e) Preparation of internmediate (30) A m xture of

i nt er redi ave 2¢0393¥52¢0. 01 nol ) and sodi um hydrogen sul fi trEeT(EP208951006 ) i n
hydrobrom c acid (48% (40 m) was stirged and refl uxed for 5 hours. Then
the reaction 25 m xture was cool ed and the sol vent was evaporated. The

resi due was dissolved in DCM and neutralised with NHAOH. The organic | ayer
was separated, dried, filtered off and the solvent was evaporated. The

resi due was crystallised fromethyl acet t he the resulting precipitate
was filtered off and dr.ied, vyiel rmedi at e

152-153 C). f’w%v O 085226 Q QOOS/O 10 In a’r‘?ﬁﬁ%@é‘@pmy,

I nt er medi ates (31) was prepare tart| ng from1, 2-difl uoro-4- mtrobenzene
and et hyl Nmaﬂﬁhadﬂdi'ﬂfoaib leSter (0/04S 1A Wad hdiled fopwise BXBIR §°Crokd

Preparation I s added
dropwi se to %usl%e&fur g%g‘%‘m%&if‘%%{%ﬁ&%’%%‘i% %L a@“ﬁ%@%ﬁ%ﬁ%%am ne
(0.3 nol) i n @8mD@sdthe seartionaixturewesstimed fon3 @ﬁrmt@rt@nnmmsmgm at room
tenmperature fbem&nmew5°cTIv&téﬂ(mm1)evawa@1eaewﬁdla9¢tbwlefets arm@d. €fhe t hen the

|t or med At ¢ f@?"?w xﬁ‘*@iﬂ&%ﬁéﬁﬁz&@ SEE *Eh?%%ﬁaﬁc* ot S o (33)

m xture of i rifash thewvéer !322) ﬁ&aﬁgm%@éyu 1) (0.62
mol) in 1, 4cdhm&nﬁrn(aﬁ@&phiaelueﬁﬁe&yldceﬁmaneo ()N Teopoaadt fiaetiody er ni ght

vat d L f ' el ding 35
of ie;lt \é\??re& %ﬁg; ?012',:) 108 OC?EA ﬁiﬁﬁ%@%{&, ﬁél&qgﬁ.é g%@gltégala&gre (Aﬁ)e I ng g

OG-
d) Preparation of d— intermediate (41)

A mixture of intermediate (40) (0.042 mol), N-(2,2-dimethoxyethyl)-2-propanamine
(0.063 mol), triethylamine (0.042 mol) and N,N-dimethyl-4-pyridinamine (0.042 mol)
in 1,4-dioxane (200 ml) was stirred and refluxed for 2 hours. The reaction mixture was
left to stand overnight. Water (200 ml) was added and the mixture was stirred for
15 1 hour followed by extraction with DCM (3 times 100 ml). The organic layers were
combinéd, washed with water (200 ml), dried and distilled off. Formic acid (25 ml)
was added and the resulting mixture was stirred and refluxed for 2 hours, then distilled
off and extracted from an aqueous NaHCO; solution (300 ml) with DCM (3 times
80 ml). The extracts were combined, dried and distilled off. The residue was purified
20 by column chromatography over silica gel (eluent: ethyl acetate). Two product
fractions were collected and the solvent was evaporated, yielding 7.97 g of intermediate
(41) (m.p. 135-137°C).

e) Preparation of m(:\y—d—nér—( intermediate (42)

A mixture of intermediate (41) (0.0072 mol) in acetic acid (40 ml) was hydrogenated
25  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:

10



c) Preparation of e( \--f '/ Sri internmediate (34) A mxture of internedi ate
(33) (0.107 nol) and net hani nli dam de nonoacetate (0.55 nol) in 1-butanol
(300 M) was stirred and refluxed for 4 hours. The m xture was cool ed and

t he product. was cr¥stal lized out. The precipitate was filtered off.  washed
with ethyl YREPHE®n a filter and dried, vyielding 23. 5"5“&?2“??4?%?%(1. ate
(34). 20 d) Preparation of ,-( -LJ \=/ -304- internediate (35 A m xture of
intermediate (34) (0.178 nol), 2-bronmobutane (0.36 nol) and sodi um

hydr oxi de (0. 36 m)l) in DV (250 m) was stirred at 80C under nitrogen now
over ni ght Sodi um hydroxi de (3 g) and 2-bronobutane (10 g) were added. The

m xture was stquﬁb)/@HaQHﬁ?(k): Twpp@dm@a@onswmcelmeéamhﬁes@mrw out into

wat e{- | IT_he §5f ePdpSfateR] Baﬂnama@lsfweha debeiﬁzfylaaaaqbﬁm W& was
i et e S ol L B 1

m xture of i nteactandrepedure, E)Oékgﬁﬁlﬂm %@ﬁ)ﬂnol (250 M) was

hydr ogenat 8&d under at m)spherl c conditions with palladiumon activated

carbon (10% (E;i,_,!@]egslsa catal yst After uptake of hydrogen (1 equival ent),
the catalyst was filtered off and the 5 fyltyate was evaporated. The residue

was di ssol ved Prépafatidnyinol and conug Mg hydr ochibtermedia®qs) sal t
(1:1) with HCt2-propanol. The sol vert porated. The solid residue

was stirred i i Rixprogpfdnrchiaopethyl ichlerofeimerte (0. oi)me:lﬂydlyhlaiod:eﬂlgnej(lo ml)y of
i nternediate G3E)dded Brobisd ?&ﬁﬁ&%ﬂﬁoﬂ@ﬁnte}nmdﬁié’(ﬁﬁ' 0083 ) kn HFBOM epar ed

tart f | - - 4- | b Ex le A 17
o i e o Woeh o B o
1- (pbeny| At hMethangld7 mbvers @dded o the residudiarid themixte was stigredandrefbmed fme (0. 32

nol ) and sodi umbﬁamﬁhﬁe&as&s?mﬁ@bﬂv diéthyP¥hed B0 miY) was\hBdedla8dhe grdufid 60C and
then stirred O\ﬁl%snlegl'nﬁtl eaﬁmgqrssgoﬁlm%%eg\&se(%ldredzﬁ%“e} o water The

resul ting

Example A.19
OG-0
a) Preparation of d M intermediate (44)

15  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 (soitne CH;OH was _
distilled off). The rest of 2-[(dimethylamino)methylene]-hydrazine-carboxylate (qg.s.)
was added and the mixture was kept at 160°C. The resulting mixture was cooled to

20 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).

OG-0
b) Preparation of intermediate (45)

25 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 mi) 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).
30



precipitate was filtered off and dried, yielding 78.64 g of internediate
(38). b) Preparation of internediate (39) 20 A m xture of internedi ate (38)
(0.08 nol) in ethanol (250 m) was hydrogenated with hydrogen (50 bar = 5.0
M Pa) at 4% 3 90 m nutes wth palladiumon-carbon (5% 0.8 g) as a

cat al yst it S/B é®ence of a solution of thiophene in ECKARNSPDIS m ).
After uptake of hydrogen (3 equivalentgg, the reaction mxture was filtered
over dicalite and the filtrate was evaporated. The residue was triturated
under DCM and then the 25 resulting precipitate was filtered off, yielding
20 g of intermediate (39). internediate (37) W 2005/ 085226

PCT/ EP2005/ 051010 - 36 c) Pr epar at i-on g 6’1_/' O - i internediate (40)

Car bonochl or i Peepaetion ofpheny| estey {02 mb‘k{ was addeihiamedinieddb)at bel ow
5C to a suspension of internediate %29 (1 48 nol) and sodi um car bonate
(0. 068 nol ) ihmixtwe of kohlatopthylghlerefprmag &lml)mstlflm@m&en%&wmlbwas or

hours -at a t%ﬂm&bpm&wa@&mgsolhﬁin\meﬂer&em(@(OGQBQaiolxlﬁ(D)mMXBOI\ﬁl; added

d the | 2t
140 ). The GF “%2‘% %ﬁéﬁﬁae RS Wﬁz@“ﬁﬁ%&g‘*ﬁé&ﬁw( s
.nrlr'a’a"ws tography

dried and ev
(el uent : 5et Momc’ﬂteahﬂﬂmrﬂkhﬂé&@ﬁaﬁgmmd@mﬁeﬁeadfheamdueme col | ected

(- S0n MRt i R T o

i nt er nedi at e S(’h’@)’
mol ), triet h)dfﬁrﬁ'heew(dﬁemetﬂeﬂbﬁndummdhmmaﬂogﬂaphy (plpentdCHAL/CH:QW. 042 11101)

in tl 4-di oxarm]g;ziﬂg Ma‘ﬁ%oﬁiw&é%&{éﬂaﬁ@ﬁkgg%t?vﬂ% 3 %.Ibedrteﬁctlon
m xture 0 st verni er was added an e
m xture \\:@s s]rggf’@d 4%‘%&1#%%”%}% by extraction with DCOM (3 tines
100 mM). The organic Iayers were conbi ned, washed with water (200 m),

dried and di HxaptedA.2f. Formic acid (25 mM) was added and the resulting
m xture was stirred and refl uxed for/_%h rs,jthen distilled off and

extracted frorinPan LAMeaUs Nal CO3 ut ) with Dg\/l g%ate(gnss

A mixture of intermediate (74) (0.073 mol), N-(2,2-dimethoxyethyl)-2-propanamine
(0.116 mol), N, N-dimethyl-4-pyridinamine (0.073 mol) and triethylamine (0.073 mol)

15  in 1,4-dioxane (360 ml) was stirred and refluxed for 2 hours. The reaction mixture was
cooled to room temperature. Water (360 ml) was added. The mixture was stirred for 15
minutes and extracted with DCM (3 times 300 mI). The organic extracts were
combined, dried and evaporated. The residue was stirred and refluxed in formic acid
(290 ml) for 2 hours, then the mixture was cooled and the solvent was distilled off,

20 yielding 67 g of product. 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 @—Q—»&/w—( intermediate (48)

A mixture of 1-chloroethyl chloroformate (0.00346 mol) in dry DCM (3 ml) was added
25  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 mi). 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
30 resulting product was collected, yielding 0.55 g of intermediate (48) (m.p.196-198 °C).




By

80 m). The extracts were conbined, dried and distilled off The residue was
purified 20 by columm chromatography over silica gel (eluent: ethyl
acetate). Two product fractions were collected and the sol vent was

evaporated, yielding 7.97 g of internediate (41) (mp.,dgps e)
Pr epar atioW%?"W‘m”%--( internediate (42) A mixture of T§ it ezragrsé 1Al e (41)

(0.0072 nol) in acetic "acid (40 nil) wea39-hydrogenated 25 for 6 hours at 10
Bar (1.0 MPa) with palladiumon-carbon (10% 0.4 g) as a catalyst. After
upt ake” of hydrogen, the reaction mxture was filtered over celite. The
celite path was washed with ethanol and the filtrate was evaporated. The
residue was extracted from NaOH (2N, 70 m) with DCM (2 times 75 nil). Then
the extracts Jizampledn2l ned, dried and evaporated. The residue was purified
by col umm chromat ography (el uent. V\p_\ZO 08p226 PCT/ EP2005/ 051010 - 37

CH2Cl 2/ CH3OH Hoepasationofo product fregt col | ect ed intermedipte @8) vent was
evaporated. Both_fractions were full lated (but only partially

debe
reduced) and %Wﬁ@&?@%@%@ﬂ@s@éﬂ@D@ eligecid @0 D) was\hydrogengied ct ed a
second tine t dot §lsouscut80°Cr under iydrogat Qbarck0.2 M.Pa)atithi palladiun-dn-garbdn | nt er nedi at e
42). 5 Ex | . I | We %m 1%?"}” ]
(1-c%1l or oet Eg}) @%ﬁb%%%ra%@ﬁ %g@ﬁfmrf%étl n d%‘?ﬁsglleé: ordgﬁhm&?%&m) was
added dropw sdotagotherst hqupy and sumnd Avemiehtat roqm Eiperate, Aftenunakedf 013 nol ) in
dry DCM (50 rhjirogén (Q€quivdlents)sthe mixture whasfilteral ovarsceliteiand distilfed off2 Théiour s and

i St 1160 0F 1 red e Nal BARRHA (653280 P 2008l dib DA G By Supin e i x ur o
1 .houyr. u

was stirred and refl uxed for The m xt.ur s, distillTed of f, diethyl
ether (80 m) %@%%%@%MW@P@W”%M%@%&&PW@%&?) yi el di ng

4.53 g of 10nt dmywetfoel6d °CU3) (np.: 232-234 C). Exanple A 19:a) Preparation of
6 4 15 Methyl 2-[(dinmethylam no)nethyl ene] hydrazi necar boxyl ate was added to

a stirring s%b'gm.ﬁ internmediate (39) (0.025 nol) in

1, 3-dinmethyl -Z-tmdazolidinone (15 m) at 16QC. The reaction m xture was
kept at 160C oyer 1 hour. (sone | sty Ved off).. The res

of 2-[ (di net hylai %rftr‘?é’tq{yl ene] - hydr azie-‘edr 'J;Kate (q.slflsermedm?e(tso)

A mixture of 4-[4-(1,5-dihydro-3-methyl-5-ox0-4H-1,2,4-triazol-4-yl)phenyl]-1-
piperazinecarboxylic acid ethyl ester (0.0078 mol), 2-bromopropane (0.023 mol) and

15  sodium carbonate (0.023 mol) in DMF (250 m1) was stirred at 80°C overnight.
Potassium hydroxide (1.4 g) was added. The mixture was stirred for 5 minutes.

{ﬁtZ,-Bromopropane (0.023 mol) was added again. The mixture was sgrred at 80°C

overnight. The solvent was evaporated. The residue was dissolved in DCM, washed
with water, dried, filtered and the solvent was evaporated. Potassium hydroxide

20 (1.4 g), 2-bromopropane (3 g) and DMF (250 ml) were added to the residue. The
mixture was stirred at 80°C for 5 hours. The solvent was evaporated. The residue was
dissolved in DCM, washed, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent : CHCL/CH;0H 99/1).
The pure fractions were collected and the solvent was evaporated, yielding 2.1 g of

25 intermediate (50).

b) Preparation of @Q-ﬁr{ intermediate (51)

A mixture of intermediate (50) (0.0053 mol) and potassium hydroxide (3 g) 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

30 residue was dissolved in DCM, washed, dried, filtered and the solvent was evaporated,
yielding 1.6 g of intermediate (51).




was added and the m xture was kept at 160C. The resulting m xture was cool ed
to 20 roomtenperature and extracted fromwater (100 m) with diethyl ether
(3 tinmes 150 m). The diethyl ether-layer was evaporated dry and the
residue was filtered og then washed with ether (2 tines 50 m), yielding
3.56 g of WRCUHERSt e (44) :nm 124.5- 126.5 C). b) PrRGIRRINISEE106 t-- - (
-\-~u . . \ internediate (45) 25 A m.ypure of internediate (44) (0.010

nol ), 2-bronopropane (0.020 nol) and potassi um hydroxide (0.012 nol) in DWW
(25 M) was stirred for 42 hours at room tenperature and then water (200

m ) was added. The resulting solids were filtered off and washed wth water
(3 times 60 mM), yielding 3.39 g of internediate (45) (mp.145.5-146.5 O).
30 WO 2005/ OBfmtaifle A28 c) Preparation of PCT/EP2005/051010 internedi ate (46)
A m xture of 1-chlonethyl cbl or_(_)_;o n/qtae 0.014 nol) in dichloromethane (10
nil) was adgegitfipiiose to a st ol’_gl," ,,.sé}u. of 1 nt erinfeshediate (64p) (0. 0082
Jol) in DCM (30 m, dry) at 0C, thenth &etﬁl—on m xt ure was s(glfred at 0C
for 2 hours Anﬂﬂﬁﬂ#[musaﬂfy&o—s\@mﬂmp %ﬁ&dﬂ)yl)pﬁ@yﬂddpiﬂerﬁiﬁb-é he rlelsuldt i ][1]9
m xt ure was %%'Ilt istilled o
and ground uE)aEMx&ﬁé’a&E&hﬁ 66%£§'§fe(§mmé%ﬁ%g{f§steswrgh?mr@ anol (50 nil)
and the sbl uhydsxide(9-02 moDie DMF (0Q;w]) was stingedat sonNgmpemAturefer 2hewH wi t h DCM (3
times 100 n The hixturewhs filedre ofif> the filteateow ssqrbnred tinte shaten(#00 nd), ciybtallizedf f . The

residue Vas piibhd ifba R 10, PR RURS B Tifetel ot bsolvelt il BOMERGH 9/ 1)

The product fract |ons were col [ ected orated, to give
10 1.6 g of P hﬁa?mc)ermtomlgovgr 109 g9 @mtm%g U Prepar at i on
of i nter medi Ebepurelffictibnswert collected andrevaponatell. Ahere§idue wisCrBEBized fpm

N- (2, 2- djgret Aenueldly | viadngs. %@ﬂﬁt@hﬂb@late( 2Y(HD. I@'?)°C?
NN- di net hyl - 4-pyri di nam ne ( triethylamne (0.073 nol) 15 in
1, 4-di oxane (360 m) was stirred and reflux d for 2 hours. The reaction

mXxture was b) Preparation of m(}—@— N intermediate (53)

A mixture of intermediate (52) (0.076 mol) in a mixture of hydrogen bromide in water
(48%) (25 Oml) was stirred and refluxed for 5 hours. The solvent was evaporated. Ice
and DCM were added. The mixture was basified with a concentrated NH,OH solution

15  and separated into its layers. The organic layer was dried, filtered and the solvent was
evaporated. The residue was crystallized from DIPE. The precipitate was filtered off
and dried, yielding 18 g of intermediate (53).

Example A.24
Preparation of @Rg_‘z‘* intermediate (54)

20 (#)-(R)-o-methylbenzenemethanamine (0.1 mol) was stirred in THF (200 rol) at room
temperature, then dimethoxyacetaldehyde 0.2 mol, 45 % in 2-methoxy-2-methyl-
propane, was added followed by titanium(I'V)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

25  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

30 silica gel (eluent: CH,Cl/CH3OH 100/0, 98/2). The product fractions were collected
and the solvent was evaporated, yielding 17 g of intermediate (54).



cooled to roomtenperature. Water (360 m ) was added. The m xture was
stirred for 15 mnutes and extracted with DCM (3 tinmes 180 m ). The organic
extracts were conbined, dried and evaporated. The residue was stirred and
refluxed in formc acid (290 m) for 2 hours, then the ([:1}/%1; s%f\gﬁ cool ed
and the soMQHPSHAR6distilled off, 20 yielding 67 g of pro uc e resulting
resi due was di ssolved in DCM vvashed W {41 -a saturated NaHCO3 sol ution,
dried and evaporated. This residue was washed with NaHCO3 and purified by
flash col um chromat ography, yielding internediate (47). b) Preparation of
t(ra- \ internediate (48) A mxture of 1-cliloroethyl chlorofonnate
(0.00346 nol) in dry DCM (3 m) was added 25 dropwise to a stirring solution
of internedi atBxaflg)A.29. 00266 nol) in dry DCM (10 nil) at OC The reaction
m xture was stirred for 1 hour at @mﬁ;nt was distilled off and the
resi due was dipggataieslof N net hanol sol uti on waterhédidié @8) and

refl uxed for 1 hour, then the m xture wagscool ed to room tenperature and the

) e AP s

i ntermedi at e (&M
PCT/ EP2005505 ngnoﬁo wphpmduamodarsomm (ommlgawes a(dd&jto aAoluhmt of (R)-04

i ntermedi ate (#i4Q u.ﬂﬁg(gmh& gfz‘ aﬁﬁﬂe’%l )md) ofyydrogenated for
6 h t 30Cu II bon 5
b 30 Sl W b U o ke R s "

hydr ogen at 30 mifges aalriﬁn°ﬂetheﬂthh uuxlmeaml carfadrto esimoemeparatytetandishakencfior
%-eFPe”"&”re %4 s dPloG Sereraiy AP AUIEHARIO DI BASi > 0 o
| ere | I e e ue rac rom

(2N, 200 v&@ 3539?‘?13‘ %’ﬁﬁ’é""“f"h&#ﬁﬁt 08 e 2t St . ned,
dried and evap@mmmassyal@nmrﬁghqmmrgor@fmn@mﬁﬂapmmmxmym@)ﬁg 161
C). Exanpl e A edd1-funcitivalzdailicsdgel (dbtdifed frofESigrad-A1droR Corporitisi wite Abdrich

g. E)gr g.;l geg;%géé;? I’ csg%é di et%y?‘ﬂ%ﬁ&”%ﬁﬁg?g%gHﬁa‘%&%g'g%?%%]g%gzne (0.023
nol ) and oxybenzalde yde polystyrene resin (0.300 g) was added. Th n mixture
15  was shaken for 24 hours and extra Novabiochem 01-64-0182 resin (0.300 g) was
added. The mixture was shaken for 24 hours, filtered, washed with DCM (5 1nl) and
the filtrate was evaporated, yielding 0.181 g of intermediate (55).

Example A.26

o CF°
Preparation of intermediate (56)

20 A mixture of (R)-ethyl (hydroxy)(phenyl)acetate (0.139 mol), 1,2-lutidine (21 g) and
N,N-dimethyl4-pyridinamine (1 g) was stitred in DCM (200 ml) and the mixture was
cooled in an ice 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

25  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).



15 sodi um carbonate (0.023 nmol) in DWMF (250 mM) was stirred at SOC

overni ght. Potassium hydroxide (1.4 g) was added. The m xture was stirred
for 5 mnutes. .2-Bronopropane (0.023 nol) was added again. The m xture was
stirred aw(ﬁ C overnight. The sol vent was evaporated. The residue was

di ssol ved ashed with water, dried, filtered Z6@EPPSSOBOUENt was
evapor at ed. Potassium hydroxide 20 (1.4 .9), 2-bronopropane (3 g) and DVF
(250 M) were added to the residue. The mixture was stirred at 80C for 5
hours. The sol vent was evaporated. The residue was dissolved in DCM
washed, dried, filtered and the solvent was evaporated. The residue was

purified by px@hpe.hr omat ogr aphy over silica gel (eluent : CH2C 2/ CH3OH
99/1). The pure fractions were collectegd and the sol vent was evapor at ed,

yielding 2.1 g of 25 internediate ( .\b) Preparation of rN_ ~ n

i nt er nedi at 51). A mxture of inter ate (50) (0.0053 nmo ng. potassi um
hydr oxi de (%’é@f’aﬁ?fw@- propanol (50 % stirred and EQFP?& (%\)erni ght,
stirred at roomtenperature over t end and then stirred and refl uxed

overni ght. The sol vent was evaporated. The?30 residue was dissolved i n DCM

washed, dri ddiony}dhicside (il mel) wanrddedtonapirturaef dihydreot-pheapl-2(3%)-furationg 1. 6 g of
i nt er medi atQoéﬁlbl)mwﬁnaﬂﬂ&i&&ﬁ%dﬁ&M&Bﬂﬁﬂﬁ(&W%Mﬂ%x&i 23 8 a)

o Lao (L 1s°3.°ﬁ5fa’%h{ é‘%@‘w&t‘%@“ﬁﬁ?r. 2 Sagoll yf%‘% um[f BLEES agi ne-

car boxyl Pc Jhe gesidug wasdisifled arel the pragdye whs g0 & ®9f nol ) and
pot assi um 5 4%@3@&%—%19@1 ciddridei fl‘h&ﬂimﬁé:ﬁ@cmd)rb ZV}ﬂﬁn)ﬂ-tth’y['ﬁdh]aTlde’ oom
tenperature fo Qﬁ]%ﬁﬂ. “y\f?s iltrate was
poured into vva%der %ﬁreﬂ taLb{e C%“&& qé)t?l 10 m nutes.
The preci pi thmeDy 459%1“@0@6 Teaqtiongixtig W’E’éfeby col urm
chr omat ogr aplay washed withiwates, dyied arfidsheisinent wﬂ@@bﬁ#@,—&ﬂdﬂ@ﬁ@of The pure
fracti ong WekiEmfe@iateg§f)ed and evaporated. The residue was crystallized from
10 ethyl acetate, yiel d| ng 2.5g of internediate (52) (nmp. 169.7C). b)
Preparati on _of s ~-a rr- internediate (53) A mxture of internediate (52)
(0.076 nol) ure of hydroge brom de in water (48% (25 Onl) was
stirred and refluxed for 5 hours. pl Jenf was evaporated. |ce

Preparation of & intermediate (58)

Triethylamine (0.040 mol) and chlorophenylacetyl chloride (0.0333 mol) were added
dropwise under stirring to a mixture of 2-aminobenzoic acid, ethyl ester (0.0333 mol)
15  in THF (50 ml) and the reaction mixture was stirred for 15 minutes, then the organic
solvent was removed and the residue was taken up in CH,Cl/H>O (25/50). The organic
layer was separated and the aqueous layer was extracted with DCM (25 ml). The
organic layers were combined, dried, filtered and the solvent was removed, yielding
10.5 g of intermediate (58) (m.p. 55-59.5 °C).
20
Example A.29

I\
a) Preparation of ‘é&)"@‘m 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

25  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



and DCM were added. The m xture was basified with a concentrated NH4CH
solution 15 and separated into its |layers. The organic |ayer was dried,
filtered and the sol vent was evaporated. The residue was crystallized from
DIPE. The precipitate was filtered off and dried, yielding 18 g of

i nternedi a 9§98.522Exarrpl e A 24 Preparation of % .f MA PGRI/EPOMYBIHRdI at e
(54) 20 (+)-(R -a-nethyl benzenenet banaggne~(0.1 nol) was stirred in THE
(200 M) at roomtenperature, then di met hoxyacetal dehyde 0.2 not, 45 %in
2- met hoxy- 2- net hyl - propane, was added followed by titaniunm(lV)isopropoxide
(0.11 nol). The m xture was reacted for 2 hours at room tenperature and
met hanol (80 sirfedidBexastcl @hally, MR desiscdproduct vedsicaltegttd Oficidiag mtdrBediata9) was
added porti onmlg Os\gmgdae reaction mxture was 25 stirred for 2 hours at
room t enper at ur (80 ml) was added and then the resulting
precipitate was filtered off over digalite and washed 3 tines with THE The
filtrate was evaporated until THE @ 8l were renoved and the residue

was extract ed) Wepdiatioldbt The organi c, 27 NS Cepar at ed intetiedidte (60)! t er ed
off and the solvent was evaporat The resi due was purified by colum

chr omat ogr aphy over 30 silica gel (€luent 2C 2 3 00/ 98/ 2). The
product fract AdpEuigefantergediate (Oh’&d()ﬁbcyé'f]@m?‘é?ﬁ(s 3‘8;&&8?142%3’]) yi el di ng

17 g of i er weshydragaafolfor 3MRARGEHGABAIRAGN-o-tarbom(iPec. 12 §5s PEAR20051051010
CF~ A Q- Prepangtigifke 8fhy améHZ(s ufvElEﬁé ”ﬁ@b@él (aPlilterdd\der did BERlggy bonhy dr i de

Eﬁlzi nR( pgl ylifa ene I Ee% % ng)% ?l [ esi Eg’ obt ai le rohm Ar ggna;Jt
w Roa “3??‘155’8 pr oduc
code 800414) éﬁy@@@atg’}lmslléddﬁd Th@pladmfrmowm [R¥ted and the solvent

met hyl -4-(tri W@@W?j e HeAsRid(60y)sM n_e (0. 00082) and di nmet hoxy-
acet al dehygle (0.00 ) in THE (5 ) and the reaction m xture was shaken

for 30 m nut e; at }1é§g§ then the m xture was cooled to roomtenperature and
shaken for 2 t roomtenperature. Extra di net hoxy-acetal dehyde
(0.0010 nol) and extra 10 Argonaup—g800Q444 i acet oxybor ohydri dereain (0.250

g) were addedapmepatdienbesul ting — /N intermediate (61)

and ‘g \_/ O intermediate (62)

Intermediate (60) (0.088 mol) was separated and purified by Chiral high-performance
liquid chrofnatography (Prochrom D.A.C. column; 500 g Chiralcel OJ 20 pm: eluent :
ethanol (isocratic)). Two product fractions were collected and, after evaporation of the
15  solvent, converted into their hydrochloric acid addition salt (1:2) with HCl/2-propanol,
yielding 13.7 g of intermediate (61) (mop. 214.5 — 214.6°C; [o]y = -54.58° (c = 10.26
mg/5 ml in DMF)), isolated as its hydrochloric acid salt and 11.7 g of intermediate
(62) (mp. 222 —222.1°C; [a]12)0= +54.90° (¢ = 10.11 mg/5 ml in DMF)), isolated as its

hydrochloric acid salt.
20

. /\ 5"0"< >—N02
b) Preparation of g;\_f"O‘”' 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

25  separated, dried and the solvent was evaporated. The residue was triturated under




m xture was shaken for 24 hours at room tenperature.
2- (4-Tol uenesul f onyl hydrazi no)- ethyl-functionalized silica gel (obtained
from Si gma- Al drich Corporation with Aldrich code 55,259-3) (0.200 g, 1

g) was_added and then Novabi ochem 01-64-0182 4-benzyl oxybenzal dehyde
poI ystyr end’Q EYPEE. 300 g) was added. The reaction mxtPGir@P_gdB’y\Rét@l“shaken
for 24 hours and extra Novabi ochem 01- 6440182 resin (0.300 g) was added.
The m xture was shaken for 24 hours, filtered, washed with DCM (5 m ) and
the filtrate was evaporated, yielding 0.181 g of intermediate (55). Exanple
A. 26 Preparation of J .L oF~ internediate (56) 20 A m xture of (R)-ethyl
(hydnxy) (phe ny’thytﬂé@ﬁdﬁQéSQ)Iﬁlm afband theldeRirddiprodiictweas(callecte)d, yielding 1.76 g
NNdi et hyl - 4- gyiiesth&gad @8).(1 9) was stirred in DCM (200 nl) and the mxture
was cooled in an ice bat% then a m xture of 4-chl orobenzenesul f onyl
chloride (0.153 nol) in DCIVI(50 m ) was added dropw se and the reaction
m xture was sinarasalogans wayghtermediaty (Gé)wasgmepared starting fibm istetnyddiate (62).( . s. ) was
added (exofhermic reaction) and the 25 mxture was stirred for 2 hours at
roomtenperature. ThefresultingX tMe . was washed wi'th diluted HCl, dried
and the sol vent was/ ey : @/ £si'due was fut crystalllsed from
hexane with a snall u DI PE and the r QP ?‘{‘ﬁeg“bm pi tate was
col | ected, vyielding .1 g of internediate (56) (np. 46.3 - 48.8C). WO
2005/ 085226 -42 Exanple A. 27 PCT/ EP2005/ 051010 Preparation of .tea >=-0
internmedi ate @4pid Rizgny! chloride (1 nol) was added to a m xture of
di hydr o- 3phenyT - -furanone (0.4 nol) zinc chloride (5 g) and then
the reaction m xture was stirred gnd -@,‘,A Ne&ager ni ght . The pol yneri sed
product was dikRrepayationiofh CHC13 aa{) of jag, 5 evapdicanesdnte GOk r esi due
was distilled and the product coI | ected, yialLd

4-chl om 2- pheW et %r oId‘ﬁ Q 81[% phenyl butyryl
chl ori de ed WI sea R,r:{%q&?q% ! oW 10@ B %ffol i on of
di propyl am ne )rﬂ“ g stirred
over ni ght 10 Thdiommmmdvﬁbhgﬂfomﬂhomthenthemwmmwg woledent was
evapor at ed, Ypked & infPwhtePdnd bRtrAdRIaHIFENCIAL The e frict waX H3Ne® whth $Ater and

the solvent was evaporated. The oily residue was treated with a (1:1) mixture of

trifluoroacetic acid and methanol and heated at 60°C for 4 hours, then the resulting

mixture was cooled and filtered. The residue was taken up in DCM, washed with water

15  and with sodium carbonate and dried, yielding intermediate (65).

M\ o
b) Preparation of ™/ intermediate (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.

20  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).

25 Example A.32

O O uf @
a) Preparation of d intermediate (67)



Preparation of -,1,- a it internediate (58) Triethylam ne (0.040 nol) and
chl onphenyl acetyl chloride (0.03 33 nol) were added dropw se under stirring
to a mxture of 2-am nobenzoic acid, ethyl ester (0.0333 nol) 15 in THE (50

m ) and the m xture was stirred for 15 mnutes, then the organic
sol vent vvas“{oeﬂg/desgﬂgnd the residue was taken up in CH2CIH/RERB0SM8MI%0)  The
organic |ayer was separated and the agqu#Seus | ayer was extracted with DCM

(25 nil). The organic |layers were conbined, dried, filtered and the sol vent
was renoved, yielding 10.5 g of internediate (58) (mp. 55-59.5 C. 20

Exanple A 29 a) Preparation of internmediate (59) A m xture of
1- (4- ni t r opherRhkiyd chetoforinete ({33 moiwatrdied dropwigploacoelad BEdu® en iceiofl et hyl

ester (0.024 np 1)@%?1@&@1)@@:5@{&91]&&&&93@) 3Bhdl) inrDMAXSM) ebthel ) was
stirred overni Rne"’\nass&géﬁf%refrﬁ’om en \LA%{% Recli 3ft0 WA B #mﬁ%as(DNF) nas

25 evaporated. The Tesidue Wwas "Sti and extra DCM The
organi c | ayerfiltgeed ofap aﬁmdeueléwelmgeﬁmtmwﬁm) sol vent vvas evapor ated and
t he resi dug was WO 2005/ 085226 PCT/ EP2005/ 051010 -43 stiffed in hexane.
Finally, the desired product was col ipg} di ng i nternedi ate (59)

(m p. 101-104C 5%)%, Pr. ration of AN Rdj/at @"(‘B‘E) A mixture
I nternmedi ate ﬁﬁ(gﬁ%m)l ) in @ I ohexene (5 M) and et namef(ﬁ)a(tezgs)m) 5
was hydrogenated for 36 hours w

al | adi um on-carbon_(10'/0, 0.12 g) as a
catal yst. 10 /ﬂm@ﬁuresf@t@en@vawa}(ségﬁm@@néameém@}lﬂmﬂ@ emeR bt was

filtered off &ﬁh&aﬁdﬂ(& l)‘wistsﬁﬁéc&trmwﬂpamfe&bﬁﬁkhoihanﬂ&ﬁndtﬁﬂ%Naﬁerﬁglitlfled by
flash col um gw { :j%é ﬁé D% s, : ). The
pr oduct fractlons Were C lﬁe ndT{l % ven %%aeg evagg ated, vyielding

7 |nterrred|ait0e (feson 1-brtangl,g bon of W internediate (61)

¢) Preparation of d M’m intermediate (69)

A mixture of intermediate (68) (0.12 mol) and methanimidamide, monoacetate (0.5
mol) in 1-butanol (250 ml) was stirred and refluxed for 48 hours. The mixture was
cooled, DIPE was added and crystallized out. The precipitate was filtered off and
dried. The residue was purified by column chromatography over silica gel (eluent :

15  CH;CL/CH;O0H 98/2). The pure fractions were collected and evaporated. The residue
was triturated in DIPE, yielding 18.7 g of:intermediate (69).

s
d) Preparation of M”—B intermediate (70)

()

and \yf intermediate (71)
Intermediate (69) (0.04 mol) was stirred in DMF (200 mi) at room temperature and
then sodium hydride (60%) (0.04 mol) was added and the mixture was stirred for 1

20  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:

25 CHyCl/CH2OH 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



and w) internediate (62) Internediate (60) (0.088 nol) was separated and
purified by Chiral high-performance |iquid chromatography (Prochrom DA. C.
colum; 500 g Chiralcel Q) 20 m  eluent : ethanol (isocratic)). Two
product fractions were collected and, after evaporation of the 15 solvent,
conver t edWORO®/®REr hydrochl oric acid addition salt (HCHFPIRPYE1010

HCl / 2- propanol, yielding 13.7 g of inugctnediate (61) (nip. 214.5 - 214.6C,
[a]p = -54.58 (¢ = 10.26 ng/5 mM in DW)), isolated as its hydrochloric
acid salt and 11.7 g of internediate (62) (np. 222 - 222.1 C. [a]D +54.90
(c =10.11 my/5 mM in DW)), isolated as its hydrochloric acid salt 20 b)
Prepar ati on ciromatbgraphydnatchirgl &3)-coldmiN(chieop MERHOH/CHHONESBHBETRopREuat i rred in
DCM (100 m) ] [ , - n
internediate (6 @%ﬁl?&@%ﬁd{}ﬁésﬁ%ﬁ t‘?&teg%béﬂﬁll ,u%ﬁ%%ﬁ%ﬁg?}%gnate

sol ution (105“4‘?1%@36?%“13&% ; ?F@“?‘%&'E{ei igredio tﬂP‘g}n&ésl gefiiptermedigtey cool ed
for | hour, (AeamdStligofadernediaté (Flaur at room tenperature. The organic | ayer
was 25 separated, dried and the solvent was evaporated. The residue was

triturated under WD 20051085226 PCT/ EP200%/ 051010 -44 5 ether/ D PE (50150),

filtered off %%dthedsired pr @cted, yielding 1.76 g of
i nt er medi at eSXEPRRIPROL L anal ogods’ way? i di ate (6dterpiediats@dar ed
starting frominternediate (62). internedi at 64) Exanple A 31 a)

(PZ gl)oaz gt ng Afr?mﬂedgmﬁhdm (?jm@olﬁqﬂémﬁlﬁmlﬁfam b(»fomwsﬁ «Ef)gehil&&ﬁt?gdi)gg e )
: o - - di e et -, benzenenet ha ne : nmo

and NW dmmtﬁww’ﬂé% Fﬁrﬁzg%omw?%p%u%é%kml@ gﬁﬁﬁ( irred and

refl uxed forhydsoges ardpalledium-ontcarbor HO0) Geptalyticiayantitylanereaddedand theyour ed out

into water amekt@¥ wadfikthe hytiioperiafelfor Da@osrst ABELupts o g th water and

t he sol vent ' | 1. 1:1

m xture O %@f'ﬁé@’&g%%ﬁﬁéwam 899 é<'§n_ #@%ﬁ%ﬁ%%ﬁate a e%ﬂ@“ﬁg or Zl hour s,

then the resWprifrtedynders PIPE gad the defired productwas filiered offydeldipg 3-d 80fwas t aken up

in DCM was hintermedidte (V2).er

In an analogous way, intermediate (73) was prepared starting from intermediate (71).
15

151 (G}

o intermediate (73)

Example A.33

I\ af
a) Preparation of d — S S intermediate (74)

Pheny] chloroformate (0.33 mol) was added dropwise to a mixture of 4-[4-
(phenylmethyl)-1-piperazinyljbenzenamine (0.3 mol) in DMA (300 ml) and the

20  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).

/\ H c—ﬁ—mz
b) Preparation of intermediate (75)

A mixture of intermediate (74) (0.15 mol) and hydrazine monohydrate (0.62 mol) in
25  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).



15 and with sodium carbonate and dried, yielding internediate (65). b)
Preparation of 11~-i internediate (66) A solution of internediate (65)
(0.015 nol) in dry DCMwas stirred at OC and a m xture of 1-chl oroethyl

chl onformate (0.0195 nol) in DCM was added dropwi se, t ﬁzn(%/o%ﬁ)?(?tion

m xture waWoWYEeESat 0C for 1 hour and the sol vent was évaporated. 20 The
resi due was dissolved in nmethanol (140 -af7} and the resulting solution was
heated at reflux tenperature for 1 hour. The m xture was cooled to room
tenperature and evaporated to dryness, then the residue was triturated with
ether and the desired product was collected, yielding internediate (66). 25
Exanpl e A .32 a) Preparation of internge aje ) WD 2005/ 085226

PCT/ EP2005/ 05} aratfha o 10 Phenyl CM™ \o/miale (0. 33 NRlamea @gded
dropwi se to a cooled m xture on i
4-[1 - (phenyl net hyl ) - 4- pi peri di nyl
and the mxt lﬁ@%ﬁ%oﬁpm@éﬁq@%/)

Ybenzenanvne (0,33 nol) in DVA (500 ni)
0-16bmel) andymethanimidamidgemonnaestatei(0i3it o wat er
E 2% pr g)ci gi t a&&lyi_ﬁa-bufahblt(mm)wta;s@ﬁdaﬁmi)eﬂd{egyw Kbuig T!\Qﬁnfi:@_lrefwaé nt S_r medi ?té %
. repay : r iate
(0,33 bl ) andoAdl prbdllbinliyflifed Qi) Tht rpdiftalif hefds e B U
stirred at rodvthiethaehtemea i andglripd yielding23.3 g etintstmeglipte G0k ni ght . The

m xture wa8 poured into water. The precipitate was filtered off and

f i,nternediate (68). c)

crystallized from 1-butanol, yieldihg _ (
et o R0 Fatichics i
stirred and refluxed for 48 houfs” The m xture cool ed, DI PE was added
and crystal | i Zermediate (T5)d0.30 mol) pid k(lechiprgethyl)-2-fnendbepizénef038 mdhivert. The
resi due was puadeitdslsdhricaQr Jemssiat ke (338 Wolp 3ADME i(500GAl) 6iR] thérfthsient

reaction mixture was stirred for 6 hours at 60°C and cooled. The mixture was poured

out into water and extracted with DCM. The organic layer was separated, dried and

10 filtered over a Biichi filter. The filtrate was evaporated and the residue was purified by
column chromatography over silica gel. The product fractions were collected and the

solvent was evaporated, yielding 3 g of intermediate (77).

N\
e) Preparation of m\_/N_O_éf’-g HO intermediate (78)

A solution of intermediate (77) (0.06 mol) in DCM was stirred at 0°C and then a

15  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

20 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).

0.5 nol)

Example A 34

O
a) Preparation of d\_ﬁ—Q ”_b intermediate (79)

25 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



15 CH2C12/ CH3OH 98/ 2). The pure fractions were collected and evaporated. The
residue was triturated in D PE, vyiel di ng 18.7 g ofinternediate (69). d)
Preparation of ,"Ainternediate (70) "t and internmediate (71) Internedi ate
(69) (0.04 | was stirred in DMF (200 ni) at momtenperature and then
sodi um hy&y{;m%‘?s’("%ﬁ% (0.04 nol) was added and the m xt FCEERR80596109 ed for 1
20 hour at roomtenperature. The m xtuyg.was heated at 70C and after 30

m nutes 1-(1- chloroethyl)-2-fluorobenzene (0.062 nol) was added. The
reaction m xture was stared for 20 hours at 70C and then water (500 in])
and DIPE (50 mM) were added. The resulting mxture was stirred for 1 hour
at room t enpmixire was stittkd bhernightcat 66°C. VIhe mittude twes polired dut it eateparid f i ed by

l'iqui d chrongjgay apR gy & ekt g@&tng%@gﬁéﬁl%&é%éﬂ# g! The

product fract]ops we e co ect ent was evaporate y| eI di ng

13 g of proddBe s reside %‘H‘“P’h? mﬁ?}‘%tr@?‘@

20051085226 9&&5&@%%&me@ solventmlewqiom%&,col um

(el uent: dggm dairérech.ractions were collected and the
sol vent was evapor ate Each rengFn? was tcélturat ed under DI PE and the
desired products were filtered of f, yiel |ng 5.1 g of internediate (70) and

5.1g of internediate (71). Valf . r_ " internediate (72)
A m xt ure of b)Rrepacationofit e (70)@_@_ rret hanol (ifiteAnediate (8Q)
hydr ogenat ed at roomterrperature for 24 h W|th pal | adi um on-carbon (1

g) as a catalyst di ar bo 09 catal ytic
quanti ty) vve’r“‘ la‘?l?éf"%/q?}@'?gﬁ?ry?? Qwa@ 0&“%6? 24 hours.
After upt akeauﬂxmydfmmnefﬁ&eM)&ﬂl7vm1anﬂMaﬂ@C@adﬁﬂeyﬁlem0ﬁi | tered off
?Rd fj he flthﬁﬁ&ﬁewsﬁka?&?taioaﬂatonaemeesmmasmﬁnéJdﬁwdab@@bmr tDI P(E?g)nd

e desi s.filte <1 iate :
15 I'n an{(gnag 88‘6"3?% Pe??trgadﬁop{ éo fé?,%gsoq‘%orggg E rgmgedsatng ™ g’r om
i nt er nedi at el bour) then m&qdrt@@p@tt@nmer@m and Stllledo edryres1duewas stirred

in ether, filtered off and dried, yielding intermediate (80).

Example A.35
a) Preparation of HBr intermediate (81)

15 A mixture of a—phenyl4-piP§ﬁdineacetoniuﬂe 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.

b) Preparation of Hg\ /? 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
25  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

20



Exanple A.33 a) Preparation of 1'==( v '"--' WI internediate (74) Phenyl
cliloroformate (0.33 nol) was added dropwi se to a m xture of 4[4-
(phenyhnet hyl ) - 1- pi perazi nyl ] benzenam ne (0.3 nol) in DVA (300 m) and the
20 reaction(g1 g ? was stirred at roomtenperature for_1 hour. The m xture
was pour ed VOUPPHEY water, then the resulting precipit BEUERESASI9Wer e of f
and dried, yielding 118 g of I nternedi-age (74) (rnp.- 160.0C). 9r-iur, b)
Preparation of " s-' internediate (75) A mixture of internediate (74) (0.15
nol ) and hydrazi ne nonohydrate (0.62 nol) in 25 1, 4-di oxane (300 ml) was
stirred at roomtenperature overnight Water was added, the precipitate was
filtered of f aelventiwhseyapgrated.dihe esigibe wastfituratedowithe DIPK: ®he predipitatyWaB005/ 085226
- 47 PCT/ EP200%itbred Off Gndair-HicD ik ggl’zé)éflﬁtetn{e(]fauﬁzv L internediate (76) A
m xture of internmediate (75) (0.1 and net hani m dam de, nonoacet ate
(0.55 nol) i% l-g EE@C” (300 M) was stlrred and refluxed for 4 hours. The
m xt ure was the product was crystallized out. The precipitate
was filtered of & washed w th ethylo4 ate~an a filter and dried, yielding
23.5 g of |ntg)'7 PregicRioR of 76) - 5 d)PropAr FHON 0P ., ( -\ - dnteRheltiatele3) {
intermediate (77) Internediate (760 30 nol) and

1-(1-chloroethyl)-2-fl| uorobenzene (0738 nol) were added to a_solution of

pot assi um Hydrorixiaee ¢f0l-@enitenbpuyl-o-phiyl-4peridineagstiy acid¢h01468 moaadt i on
m xture was sbbﬂcemﬁte‘d@mﬁﬁmmaw(myuc@ﬁ th ¢#RabIgEry, Semlyiwas béafedw®s pour ed

out into water m gan l]ﬂ%é% B3 ar at ed,
dried and 10 filter over ﬁ%c% fi rt ‘811. Ne lv‘gfra e was %a\s/g%orat ed and

the residue wé@ul&amewsﬂa%w% es'g?h&?fﬁﬁsma%whlshmwefgm The
product fract NaHQOgmleumnwdsaddﬁdTami-gmﬂelayedavmmuﬂsdrkﬂaﬁmatoﬂindyl elding 3
g of intefgedigy e@a},o hhsd R gﬂ,m@ sol ution of
I nt er medi g?g (1 Z) %_&2: é%ﬁ?ﬁbﬁ\.ﬁh&\w%%?%ed at OC and %%‘

NHZ

b) Preparation of intermediate (84)
A mixture of intermediate (83) (0.1 mol) in methanol (400 ml) was hydrogenated at
50°C for 18 hours with palladium-on-carbon (10%, 0.6 g) as a catalyst. Afier uptake of

15  hydrogen (3 equivalents), the catalyst was filtered over celite and the celite path was
washed with methanol (50 ml). The filtraté was evaporated and then co-evaporated
with toluene (15 ml). The residue solidified at room temperature after two days,
yielding intermediate (84) (m.p. 20.5-21.5°C).

20 Example A.37
a) Prepa:aﬁon of ‘g:}O—O_NOZ intermediate (8 5)

A mixture of 4-(4-nitrophenyl)-piperidine (0.1455 mol), a-bromobenzeneacetic acid
ethyl ester (0.1455 mol) and Na,CO5 (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

25  solvent was evaporated. The residual oil was triturated under ethanol and the
suspension was left fo 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



15 m xture of 1-ebloroethyl chloroforuate (0.077 nol) in DCM was added
dropwi se. The reaction mxture was stirred for 1 hour at OC and extra
1-cliloroethyl cblorofonnate (2 nil) was added. The m xture was stirred

over ni ght W Q@S%extra 1-chloroethyl chloroformate (2 m) was added. The
resul ting mxtu s stirred for 48 hours at room t enBETEPOFOHAL
concentrated, then the resulting residye-was di ssolved in 20 nethanol (540°
nil). The solution was stirred and refluxed for 1 hour, then cooled to room
tenperature and distilled. The residue was triturated under ether and the
desired product was collected, yielding 21 g of internediate (78) (np.

190- 192C). Excatgié/Bexane350:54). 'Hreqmduatﬁranﬁonxfweie ¢olle¢t¢d anQ the solventias "

i nt er med atee\G w&%@&@rx@s&uﬁm tuﬁ@ﬂdtnturatedund a |
1l-cliloro- I- | et h%%&a%olo q?q% %% utj on of potassium
hydr oxi de (2 9 é'f'f’ %ﬁ’&’f‘ 2005/ 085226 -48
PCT/ EP2005/ ommmmexss;(mpvm—sm"o)ed overni ght at 60C. The m xture was
poured ouf into water and filtered. The product was extracted with DCM
dried and filtered over a Buchi-filft The filter residue was purified by
colum chro graphy (el uent hex4 gt hyl{ apatnate 90/ 10 -> 60/4 . The

pr oduct fragg g‘ﬁg"’rgﬁé’inégcol | ected grm§ @ svent was evaftPaedizte 38) yi el di ng
7.5 g of internediate (79) (np. 80=82C). b) Preparation of .HO internedi ate

<(:| 80) A m?tumemﬁiurét;oﬁﬂdeﬂﬂe@ﬁiel”(%) 03hﬂ{ﬂ319%ﬂﬁ§ﬁ%d{-ﬁ3$@ﬁl rwushyaxe t\ﬂgsé adged
ropwi se to X 0 rredl at e . a an
thelr[: t he reae{i‘tl 4% tlh S ‘fmf’?e%rbﬁg &bf’ %)LP% ﬁ%h‘ﬂﬁre éakf’\?ent was
distilled of hydmeent(hequitslentsh dke reartipn Buntare wis Blteredsand|theselid wagwashedol (150

D

.. M). The sol Wi’dh(mmllaGOﬁI)JTﬂeﬂﬂuﬁébCEOIveﬁch‘seﬁbpf)ﬁtedahdfheuﬁxde}ésﬁﬁew@m ed to room

f
Do agtl Stflh il (5mf) dhon Skt aal G SrthAel L10D A Tl BogBh T
Preparati on B¥°@ﬁt"@?ﬁ@h¥’tﬁ‘ié“ dgig ﬂ@%ﬁ?ﬁ?iﬁ“@“ﬁﬁd“ﬁe ﬁbﬂﬂr p-132-135°C).

pi peri dneacetonitrile rmnohydr ochloride (0.03 8 nmol) in
Example A.38

H
Preparation of C—O_O intermediate (87)

A suspension of intermediate (84) (0.0030 mol) and potassium carbonate (0.580 g) in

15 DCM (15 ml) was stirred and cooled, then phenyl chloroformate (0.0030 mol) was
added dropwise and the reaction mixture was stirred overnight. The organic layer was
separated and washed with water (3 x 10 ml), then dried and concentrated. yielding
1.22 g of intermediate (87).

20 Inan analogous way, intermediate (88) was prepared starting from intermediate (86).

‘8?'0‘@‘%“"‘*@ intermediate (88)

Example A.39

a) Preparation of P{O_@-NO‘ intermediate (89)

A mixture of 4-piperidineacetic acid, methy] ester, hydrochloride (0.019 mol), 1-fluoro-
4-nitrobenzene (0.022 mol) and sodium carbonate (0.044 mol) in DMF (100 ml) was

25  stirred at room temperature for 20 hours, then water and DIPE were added and the
reaction mixture was stirred for 1 hour. The product was filtered off, washed with
water and with DIPE and finally dried, yielding 2.1 g intermediate (89).



¥

hydrobrom c acid (100 m) was stirred and refluxed for 5 hours. The sol vent
was evaporated. 2-Propanol was added to the residue tw ce and the sol vent
was evaporated. The residue was triturated with 2-propanol and DI PE. The
pr eci pitat f|| red off and dried, yielding 8.6 g of nterrredl ate (81)
| sol ated as &Eﬂ %?enbrom' c acid salt. 20 b) Prepar atlorTCEfEPﬁ%JS’OV ¥ a

I nternmedi ate (82) D|oxane (150 M) was &dded to a solution of internediate
(81) (0.028 nol) and sodi uncarbonate (0.06 nol) in water (100 m ). The

m xture was cooled on ice. 9-Fluorenyhnethyl chloroformate (0.03 nol) was
added. The m xture was brought to roomtenperature and then stirred for 2
hours. Water (500 nml) was added. The mixture 25 was extracted 3 times with
DI PE (200 m). The aqueous |ayer wgs¢ ified with HO |IN and extracted
with DOM The b} Biepamalion ofr gani c | ayer \wés (i e i | ter ed iakamedine ()

2005/ 085226 PCT/ EP2005/ 051010 -49 sol vent Was evaporated. The resi due was
triturated w thopyeof migamediate.(83) (0008 mglgm'}‘lﬁgsgrl%lgwgﬂydg}g@aqu B EpOMe(

yielding 5.2 gemﬂemun'emthmﬂﬂadhm-éﬁaarbonliﬁa@hﬂoﬁma&tm)hdirm@fthmph&ie 44 \ I

EL (4 m'tpge”rﬁ f ;g\aier en Beq x(l:lvalents ‘checatza.lystwasﬁlteredoﬂ(‘j
concentrat %%%Qﬂpg“"j@@d t%‘ﬁ%ﬁhia gﬁ“@!%ﬁrﬁq}ﬁ("fﬁ‘v&éﬁm&) was
heat ed at refthetmsmimgpdmmmws dvaporatél. H&ar@danmsmnatshlmdnmuhamlﬂm?ﬁe was
al l oned to co 50/565hﬁemheaé¢hedﬁgd&i%mte&at&fa&aan pe dissol ved in

chloroformto, ‘%15 o] ut.i.on was added he organic | ayer
was separ at ed, Q?@qioza?ggasétyﬁy Oﬂ‘Ja‘flﬁé‘Hﬁol vent was evaporated The
residual oil was triturated ended shexane, yielding 1.92 g of i nternedl ate

Trter e ate | %7 rgiof Prepﬁﬁaﬁmf?%@ﬁs(ﬁ%e@sgﬂ%&@

for 18 ho s@:[]r%?/ Iﬁ?ﬁ fter

upt ake of q?S 68@#‘%@“‘%& ‘val en?é9 al'yst iva § Fe?Jre over celite
and the cel T ¢ GabmiemASe () ChUR6 oDy HRV RGPS HOpeD cprhenttt (D7l o v
evapor at ed andvas hddedc Pheneagtion atixtdre was stirretl fondchoars(aid thelldyers Weee sepesateldj e

sol i dified at yiihd GERRI Rjdifs Bidhd Qo s cvbGhl"Pho ik TRET 2t e (84)
(mp. 20.5-21. 5tu)'a'ced under DIPE and the desired product was filtered off, yielding 2.06 g of
15  intermediate (91).

,°‘<l O @ f
H
d) Preparation of® Hﬁ% intermediate (32)

A mixture of intermediate (91) (0.00027 mol), ()-N-(2,2-dimethoxyethyl)-o-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

20  astream 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 \
Preparation of NJ‘< intermediate (93)

25 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



20 Exanple A 37 a) Preparation of 44 '\ _J eJ "'- internediate (85) A mxture
of 4-(4-nitrophenyl)-piperidine (0. 1455 mol), a-bronmpbenzeneacetic acid

et hyl ester (0.1455 nol) and Na2C03 (15.4 g) in DVF (220 m) was stirred
overnight, then the reaction m xture was poured out into cold water (500
m) and ex¥PaPUH%Rhree times with ether. The organi c BCAYRRROSHENA0 conbi ned,
washed with brine, dried and the 25 solsgent was evaporated. The residual oil
was triturated under ethanol and the suspension was |left to stand overni ght
at 5C. 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 Gbéredoffeaint drive vigldiap by gof entersiedinte §93) ddolabedd as étmbydroghildric! WO

2005/ 085226 358 CT/ EP2005/ 051010 acet at e/ hexane 50:50). The product
fractions were collected and the solvent was evaporated. The oily residue
was solidified at yoomtenperature and,tr rat under a small anount of
et hanol , fi | Db30ARalgpqus yyay, iptermediate (P tﬁﬂ”ﬁﬂmﬁﬁa &&%W%W&%ﬁef?fﬁ’cernedi ate
(85) (np.5 102f thdiplydrochboriopci@sdsar at i on of internediate (86) A mixture of
internmedi ate (85) (0. 0841 nol) in THE (dry, 300 m) was hydrogenated in

aut ocl ave at| 40 bar o umon cgrbon (P% 3 g) ag, a cat alzst After
upt ake of h drogen X f Valghtg), thg reawtfoni filtgred and
the solid was washee 7 ~~l n). T_he ' ?\r_‘ﬂ_@rs— was

evaporated and t he& d 2 in ether (300 m), |then
filtered of fl.and-washed wi.t.h. et he e_desir.ed.. .product..was

col l ected anld dri ed, ipfeshadiate982 g of irterrredl asternfe@e (11d)p. 132- 135C).
Exanpl e A 38 9 Prepapation of 4 \-1 1] | i nt er nedi e(87) A
suspensi on i nt 0z 0030 |mol ) &y dot}e . bonatje (0.580
g) in 15 DQM (15 nd cdol ed{_j ) or ifat e
(0.0030 mol )| was ddded dropwi se and the |reacti ond® xture was stirraed

over ni ght The or gani Gintefhddiate{95) intermediate (113)
A " O-O-R<
a o

intermediate (96) intermediate (114)
intermediate (97) intermediate (115)
/7 \
| o
intermediate (98) intermediate (116)
L O OO0
! -
intermediate (99) intermediate (117)

il

’gicr@ﬂéﬁ 0

intermediate (100) intermediate (118)

=N




separated and washed with water (3 x 10 m),
yielding 1.22 g of
(88) was prepared startlng frominternedi ate (86)

Pr epar at ion

internediate (87). 20

)~-G i nt er nedi at

of 4- pi peri dW??ezgaséqa?{?ﬁam d, nethyl ester,

I n an anal ogous way,

e (89) A mxture
hydrochl ori de (RETHERI0A3(953010

then dried and concentrat ed
i nternedi at e
0-ao~- O O Exanple A 39 a)

1-fluoro- 4-nitrobenzene (0 022 nol) anc53sod| um car bonate (0.044 nol) in DVE
(100 M) was 25 stirred at nomtenperature for 20 hours, then water and DI PE
were added and the reaction mxture was stirred for 1 hour. The product was
filtered off, washed with water and with DIPE and finally dried_ vyielding
2.1 g internedi ate medi at e (88 2005/ 085226 P /EP200‘>/ 051010
-51 b) Preparation of 90) Wn@ dyat e 89)
(0.0075 nol) (n TIi 50 m) was Ry rogenated abhure wth

pal | adi um on- garbon*0.5..g)..as..a.catalysti.in.the nrwgs.en,c_e_mo,f,__m,o,phﬁxne
solution (0.5 m Af te@01f hydroden (3 e t he caffal yst
was filtered pff 5 s p/FIC (3 ) Phe filtnate.

Et hanol and DCM were ¥ he{ resuljting Sohu wapor at ¢d. The
residue was tfituragts tt frnolt/ DI P (50/5 ¥ desired product
was filtered off andMried, vielding 1.8 |g of ¥ At er nedi at e (90) isol ated as
its hydrochlofic acidimaiiedaje (R0Qpar ati on of i nt ehtsibdiated12@1) 10 Phenyl

chl or of or mat e[ (0. 006 ) was stigred 1n |DCM (10Q, M) at rogm tenpetature
and internedi ate ( : \pHY,— fol | owed byo—€odiym pdr dgen car honat e
(50 M) was added. e acton=# xture was stiyrad rs and the

| ayers were sgparat /T8 organi c | ayerqwgs dried and the soljvent was
evaporated. The.residue was. . Refturated L‘Jiqae.n_‘ F_and_the desired.product
was filtered pg yi el diimernd@t 0Df 15 i ntler nedi atisteqn®ilate (RRY) d) Pr ¢par ati on

of a interned

ate (9 OCH3
%{

g{ﬂ}"&—

intermediate (104) intermediate (122)
O
O-O-8< go@»c‘ﬂ
intermediate (105) intermediate (123)
i /M )(ﬁ\ ®)/\
o | GUC &b
intermediate (106) " intermediate (124)
)/ \ - HO%®)/\ -
!
intermediate (107) intermediate (125)
©)/\ .
e

intermediate (108)

intermediate (126)




A m xture of
(f)-N-(2, 2-di net hoxyet hyl ) - a- net hyl -

N, N- di et hyl -

internedi ate (91) (0.00027 nol),
benzenenet hae (0. 0005 nol) and
4-pyridi nam ne (0.00027 mol) was shaken and heated over the

weekend at 96C and the sol vent waS evaporated under 20 a stream of nitrogen.

DCM (5 m WVQes48seRsd,

pol ystyrene
hour s,

Exanpl e A. 40 Preparation of
(36) (0.02 mol)

of conpound

fol |l owned by Novabi ochem 01- 64- 0180T/ERm0$rgd1d®ocyanat e
resin (0.200 g), and the rgaction mxture was shaken for 4

filtered and the sol vent was evaporated, yielding internediate (92).

-( 'L/ \m -W\ internmediate (93) 25 A mixture
in hydrochloric aCId#L369Q 50 n1) was stirred

and refl uxed
precipitate
precipitate
dried, yielf
acid salt.

prepared in

(o

)| forH The
was

was
I ng

hen stirr I ght.
sresid The
6 -5 d of f and
te ( oric
Lotfer e (129) were
hydr oc ac

hoursyand

interne
V

g of

i nt er nedi at {
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Example A 41

intermediate

Preparation of (130)

intermediate (111)
\

de el
A mixture of 2-(3,5-dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene
Novabiochem 01-64-0261 resin (0.00244 mol), 2,3-dihydro- 1H-inden-5-amine (0.0116
mol) and titanium(IV) isopropoxide (0.0116 mol) in DCM (70 ml) was shaken for 1
bour at room temperature, then NaBH(OAc)s (0.0116 mol) was added and the reaction
mixture was shaken over the weekend at room temperature. The mixture was filtered
and the product was washed 3 x [3 times with methanol and 3 times with DCM],
yielding intermediate (130).

Example A.42

Preparation of intermediate (131)

Thionyl 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 mi) 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



intermediate (99)internediate (117) nr n internmediate (100)internedi ate 118
WD 2005/ 055226 -53 PCTI EP2005/ 051010 y internmedi ate (101)i nternediate (119)
intermedi ate (102)internediate (120) /-\ -310-1~~ internedi ate

(105 1 nt oHEAPEHEL3) " 1)'n i nt or red At e 11 nt er medi s EBpRRGPET)" 1 ©
___,~~ internediate (107) internediate3*25) 0 tR ~~ ~R7 internediate
108i nternedi ate (126) WD 2005/ 085226 -54 PCT/ EP2005/051010 IRI~\ 71 ~I~l (9
1 (R)

(0.00035 mol) in DCM (1 ml). The reaction mixture was shaken for 20 hours at room

temperature and filtered. The residue was washed 3 x [3 times with DCM and 3 times

with methanol] and again 3 times with DCM, then once with DMF. A 20% mixture of

piperidine in DMF (4 ml) was added and the mixture was shaken for 2.5 hours, then the

5  product was filtered off and washed 3 x [3 times DCM and 3 times methanol], yielding

intermediate (131). )

In an analogous way, intermediate (132) and intermediate (133) were prepared by

reacting intermediate (130) with 1-[(9H-fluoren-9-ylmethoxy)carbonyl]-4-

piperidineacetic acid or 1-(9H-fluoren-9-ylmethyl) 1,4-piperidinedicarboxylic acid

e df

intermediate (132) intermediate (133)

10

Example A .43

a) Preparation of @—C}—\’_):%B intermediate (134)

A mixture of 2-bromo-1,1-diethoxy- ethane (0.§012 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).

b) Preparation of 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



intermediate (109)internediate (127) Is) internediate 110internediate (128)
O internediate (111)internedi ate (129) Exanple A 41 Preparation of
intermediate (130) A m xture of
2-(3,5-di - 4-f or nyl phenoxy) et hoxynet hyl pol ystyrene Novabi ochem
01- 64-0261%{’2@%8%66. 00244 ol ), 2, 3-di hydro-1 H i nden- 5-B&HHEGESH6 5 nol)
and titaniunm(lV) isopropoxide (0.0116 m8-) in DCM (70 m ) was shaken for 1
hour at roomtenperature, then NaBH(OAc)3 (0.0116 nol) was added and the
reaction mxture was shaken over the weekend at roomtenperature. The
m xture was filtered and the product was washed 3 x [3 tinmes w th nethanol
and 3 tines wplidgtehand washod 2k @3 thges withelGMcind Bdinges 3ath DMF) dad finglye A. 42
Prepar ati on q&mﬁs%mhmkﬁﬁﬁﬁdmﬁ%ﬁmﬁééﬁhgghgpnyI chloride (0.0027 mol) was
added to a mi xture of internediate (130) (0.000175 nol) in DCM (1 nm) and
the resulting m xture was brought t efl ex teppe ure, then, the mxture
was bl own drgnw oﬁ?‘{sr"@ae’ﬂm&?&gﬁ@.(?@ﬁ msem@e Ella werg prepgredi s added 15
and the mxture was bl own dry agaiig, and the resulting residue was dissol ved
in DCM (1 m) ang aged et xfFure of internediate (82) 5000039 nol )

‘ P Y40

and 2, 6-1utidi ne W 2005/ 0852 EP2005/ @@ \ mol ) in DCM
(1 mM). The reaction m xture-was ken for 20 hours atd'roo nper at ure
and filtered. The residue was washed 3 x [3 tinmes with DCM 3times wth

met hanol ] and agai n 3t H DCM then once WdRedME (139 20% m xture of
pi peridine in DW (4 waastg\(ag ed and the m xture was sﬁa?@)en for 2.5 hogs,

t hen the
Example A.44

Ne.
¥ n /—\"—@_“((
Preparation of (= N 6\_/ NJ'“‘< 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 (II) 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

CHyO
H
a) Preparation of d ’ "-b intermediate (139)
CH0

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).



5 product was filtered off and washed 3 x [3 tines DCM and 3 tines

nmet hanol], yielding internediate (131). In an anal ogous way, internedi ate

(132) and internediate (133) were prepared by reacting internediate (130)

with 1-[(9H-fl uoren-9-yl net boxy) car bonyl ].- 4- pi peridi neacetic acid or

1- (9H f | uor WR-289B32¢ hy1 ) 1, 4- pi peri di nedi car boxyl i c acif§ TEF300a051810

I nternedi ate (132) Exanple A 43 a) PrepasZati on of internediate (133)

intermediate (134) A mixture of 2-bronp-1, 1-di et hoxy- ethane (0,9012 nol) in

DCM dry (1 m) was 15 added to a m xture of (t)-1-glycerol polystyrene

Novabi ochem 01- 64- 0408 resin (0.00012 nmol) in DCMdry (2 m), then a m xture

of DL-10-canphorsul font acid (0.Q0012 rmol) in DCMdry (1 nm) was added and
f

the reaction mxture was sha@eR 20 hours. at (r)rg‘r;tenperature. The
desired pro Id tered of¥; | 3 tines
with DVF] a%%\ﬁgﬁ?@é% times withn,@a n, vielding %‘@‘H@(En@gﬁéte
(134). b) Preparation of ~-d fl interneditste (135) A m xture of

4- 1 uor o- a- met byl NiREpHeRYIRIRheR NI Fipaadinéhcélit|adid 0.0056 rolj wisriddyd to2-
pyrrolidinone, nd F.% a,mxt. ' ' 0. 00012
mol) in 1-net %t%’?eﬂgatew& r@ﬁg%gﬁgﬂ)( ﬁ%ﬁﬁﬁ g%%h%@égﬁﬁ%ﬁéi%@%ﬁms
heat ed at  80C FYF (beligs pdieds N\ disnpropilethyiamine (F011? mol) ess addedandibed and
filtered. TFhe retion mikhfe aihbkendior 24Bors @broOGetaferdid /filerdQhd the Hlie0 -56 5

collected and z %%ﬁaﬁ%&bﬁ@?ﬁwwﬁg b cipdd. agd finally
ESIUL:« (wte wcin f  F oNeee e

(136) Exanpl e NMR {0 ml).cResetiorawas dofi34 Yimes in parallel, yielding intermediate (140).

@_\ CH30 g_ - :
¢) Preparation of 3B E OO intermediate (141)

—

Ca,0 Catls

10 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).

CHy0
$S 9
d) Preparation of ° Q c;: ) Wm intermediate (142)
CH5;0

A solution of [(dimethylamino)methylene]hydrazinecarboxylic 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

20  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

25  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

15




Preparation of _1?-- V' %1 -- \ internediate (138) A Novabi ochem 01-64-0425
N- hydr oxybenzotri azol e- 6- car boxam donet hyl pol ystyrene resin (0.1 g) was
washed with DCM DCM (2 m) was added, giving 10 m xture (l1). DCM (1 m),
then 1,3-diiso rog) | car bodi i m de (0.00005 nol) was added to a solution of

i nt er medi Q290 %8)5%0 0004 nol), Iutidine (0.0008 nol) BHE/ERFQQP/mIPr@t hyl -
4-pyridi nam ne (0.00008 nmol) in DVF (258+) and DCM (1 m ), giving m xture
(). Mxtures (1) and (I1) were conbined and stirred for 4 hours at room
tenperature. The reaction mxture was filtered, washe4, (3 tines) with DCM
washed (3 tinmes) with 15 DVMF, again washed (3 tines) with DCM and then dried
(50C), vyi el dB timeowitk BMF’, 3 ftimeg with DGinsdt veith h&Bgnol, Byen F1x [washed bgai) with epar at i on
?f Inlte[1 medi pME, &ﬂaﬁ&)fo&dﬁnﬁu&b@ﬁn&&e@w&ﬂe&wﬂﬁmﬁf@hﬂnﬁemmﬁl finally 0261)

or nyl phenox 0 I ochém

(0.00112 nol gﬁ%%ﬁ?ﬁééﬁg@%ﬁﬁ% S"Wﬂ&‘ﬁ%’&‘?’ﬁam un{ 1V) i sopr opoxi de
(0.0056 nol) in DCM (20 m) was shaken for 2 hours at nomtenperature.

Sodi um t r3 acBsamplhbAbhydri de (0. 0056 m)l) was added and the reaction

m xture was shaken for 24 hours gt rog 3errperature Met hanol (2 m) was

added. The s shaken fol { €x tered an resi due
ttﬁm @ _rTfen—[hreethnje %ed%hé%c?\}lfollovxed

was vvashed ree times with DC
by nethanol) and a ain three tines React i gn was done 4 tinmes in

parallel, yi# r@ér@@ﬁ#%y&(%wh%)%mkmﬁmwl 051010
-57 b) Pr epa(m&vahmchaﬁa (01r64e026 Y10 D056 1048,0)-préjpanamize (0.028 mol) and

1-(4-N troph gkﬁgcy I fhold . Wwas added to
i nt er medi at eﬁ?‘é&z 1(]'{12‘1%0? {)Alxsjigo ut| lh fo Q’Qé% fb in DCM (15
m) and DW¢ gﬂ% é @l“ﬂé °(’bwﬁ drol ) was
added anti0t h@cﬁh¢sa@ionmxmm|smlm®r2%hmatfr@m Mph@mres Methanobm

temoerature a‘o&m REL4Id8d OTHe iixdutd W filtefeB ShdHUE iR Tedi@ie with/ (5 x 20

o150 5 @%ﬁ%&%ﬁéﬁf =3 e sl %%C%&%@ me%% acti on vas

done 4 ti mesYelding280ef intgrmedigie (t3)-nt er nedi at e ( 140).

g ?
b) Preparation of %?’*5@”“’% intermediate (144)
OCH;

15 Intennedxate (82) (0.0005 mol) and PyBOP® (2.6 g) were dissolved i in DCM (20 ml).
This mixture was added to intermediate (143) (0.00106 mol). N, N—dusopropyl-
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

20 dried, yielding 1.365 g of intermediate (144).

,\ CH;
] O g_ +
c) Preparation of ?'_ 501" intermediate (145)

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

25  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).




c) Preparation of ' J'--" %-Il internediate (141) CH 10 A m xture of

i nt ermedi ate (140) (0.00112 nol) and tin(ll)chloride dihydrate (0.0224 nol)
in 1-methyl -2-pyrrolidinone (20 m) was shaken for 6 days at 55C, then
cooled, filtered and the filter residue was washed with DW (3 x), wth

DVF/ DI PEA (9@28508522¢) . with DVF (3 x), and then 3 ti mesPGWEROQSOSINMO f ol | owed .
by nethanol)., then dried, vyielding intesgediate (141). 15 cHO d)
Preparation of internediate (142) cH, CcH- A solution of

[ (di met hyl ami no) met hyl ene] hydr azi necarboxylic acid, ethyl ester (0.044 nol)
in NMP (8 m) was added to |nterrred| ate (141) (0. 00112 nol) and the reaction
m xture was shaken for 24 i re was cool ed and

filtered. filter pesidue 9 ‘ @ i th DCM
and with 20 @an d then drragd, e restdue1) W&’ﬁ‘ﬁ(fﬁ?

[ (di met hyl ani no) net hyl ene] hydr azi necs xylic add, et hyi ester (O. 019 nol )

in NWVP (8 ni Wgﬁ lﬁg 0?)%16‘54 %Sb’z Eg;igé;& e reaction
m xture(vvas lhgg@&gﬁm%@ﬂ Qe aigon for § aﬁd(g:%gmwﬁé@g&égcool ed and
filtered. The i\Hes with (DCM
25 fol | oned byr«lﬁénhemml))wasaﬁﬂ:Mdh‘amugrwmhrgmigrS'mmums|aﬂdenﬁzitm)eofResi due El)

ﬁ;gr;;slngge E)o Z d@I\%gé% -were
added. The > r e’/—:%’ﬂhésh @gé%saﬁé‘i{’%‘% q’aﬁ 3?’3%63&%& ed. The
m xture was wawiﬂedrgﬁmf@@()ﬁ#ré)ﬁﬁmm t@@bﬁﬁ@@@&ﬂDSlOlO -58 3 tines with DMF, 3

times with DCM/Iﬁ&ﬂ'e twis SORtHRRA With midGf ({) dnd HER mawmmn%:tdhouﬁuﬁ shaken
for 30 m nut es§oa§ag.h en washed \é\?atﬁh nd, W fl naI t he

desi red produc %Wﬂm{%ﬂ( Ya 5 Exanpl e
A. 46 a) Prepar(ﬁt"D,d:ﬂ\/ﬂ.’)(3 ¥)619§Mh@d‘l) am)aCIdW) (Ax)rpnd then3 pwith [DCM

2- (3, 5- di nEt hosflowed Y mdthbR, thenydied, V1ding. 1l g Pahtettata® @46)EST N

Example A 47

Preparation of &G\’ WIQ:“(? 5&)’*@‘“’?\‘{ intermediate

(147)

A solution of intermediate (117) (0.020 mol), 2,6-dimethylpyridine (0.086 mol) and

N, N-dimethy}-4-pyridinamine (0.5 g) in a mixture of DCM (120 ml) and DMF (40 ml)
15  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
20  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
25  and 3 times with DCM] x 2. The product was dried overnight at 50°C, yielding 6.946 g

of intermediate (147).



(Novabi ochem 01- 64-0261) (0.0056 nol), 1- pt opanam ne (0.028 nol) and
titani um(lV)isopropoxide (0.028 nol) in dichloronmethane (100 m) was shaken
for 2 hours at roomtenperature. Sodiumtriacetoxyborohydride (0.028 nol)
was added 10 and the reaction m xture was shaken for 20 hours at room
t enper at ur¥O RB(83¥A61 (30 M) was added. The nixture VREIER200515¢0and t he
filter residue was washed with CH2C12/¢gH30H 50/50 (3 x), DWMF (3 x), then 3
Xx with [DCM foll owed by nethanol]; yielding 5.280 g of internediate (143).
b) Preparation of internediate (144) 15 Internediate (82) (0.0005 ne]) and
PyBOP(r) (2.6 g) were dissolved in DCM (20 m). This m xture was added to
i nt er medi at eEgé‘%QaA(@. 00106 nol). N, N-diisopropyl- ethylamne (0.0 10 nol)
was added and the reaction m xture was \shaken for 4 hours at room
terrperature t hen stood over the week red and the filter residue
washed a2 (3 x), h [ DCM f o t hanol ],
then 20 dri %gkbylngﬁ Ing 1.365 i nt rredl A (144) . Me%@(ﬂ tpé gEar ation
of 7r internmediate (145) Inte diate ¢144) (0.00085 m)l) in a mxture
of pi peri di ne and DWVF (20/ 80) (15 rr1) was shaken for 3 hours at room

t enper at ur e, then | t d and 1 It she DMVF. The
reggt i onuvvas TZ(I & SVé’Pcrﬁc y '?5‘7’5}5%%%3?%8?%{@3&3&5&?%% %“Pl | tered
and the fil t@xlm@b&mmﬁ@mmsﬁ@@h%swopmaddedw@mmw@s(m-th

E(l ?;)201\2/\705 21(‘) QinheiRe4 m%gﬁﬁﬁl ehl/h%m mg:dé%ﬁm&vabﬁﬁhﬁnﬁ 64Nt er nedi ate
r -~
i nt er medi at e?iéli@f&ﬁ%{“x ar %a Oﬂ"gﬂ‘l ate gfﬂrgfox?%@@bgg@o{)ﬂaf and
i nt er medi at e added pnd the oipturgyray agitpted ae@omtymxmmusuﬁg@w t hrough with

argon for 5 waoetbebololydtidé€o. mastmmpwdskhdedﬁamemm&nm&ewmm&bed t hr ough

compl ex (0. f8%8‘?§%*‘ empdfifind S it a‘%é’**%‘? %‘#&?W@%?Qﬁéﬁm
sodi um s Qt 510 L3)ergethanqbGx Sxhaeethangl{3 0y Argon for
5 nore m nut e3x,) wm&meemedma(]@ﬁ(uk@dmhtmttmmm(sﬂcp,mﬂmutfmrdmned Wi th mxture

(I'l') and the wh@lgopyas shaken for 6 hours at 80C. The reaction m xture was
cooled, filtéred, washed with DVF (3 x), with water

‘ 3@«
(4]
b) Preparation of @ o\@/ intermediate (149)
A0

15  Intermediate (82) (0.000426 mol) was dissolved in DCM (5 ml). Thionyl chloride
(0.0069 mol) was added. The mixture was heated, then stitred 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-

20 ethyl)-2-propanamine (0.00085 mol) was added and the mixture was agitated again at
room teroperature 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

25  (3x), then dried under a gentle stream of nitrogen, yielding intermediate (149).



(3 x), DW (3 x), DCM (3 x), DCM acetic acid (96/4) (3 x), and then 3 x with
[DCM 10 foll owed by nethanol], then dried, yielding 0.111 g of internediate
(146). Exanple A 47 Preparation of internediate (147) A solution of

internediate (11 0.020 ne]), 2,6-dimethylpyridine ( % d
NN- di et hyIW(hZ"ﬁﬁ/?JP namine (0.5 g) in a mxture of DCIVI]E'%%P &é{ﬁﬁd‘ DVF (40

n) 15 was added to N-hydroxy-benzotri azgll-e- 6- car boxam donet hyl pol ystyrene
resin (Novabi ochem 01-64-0425) (0.0065 nol), then

NN - met hanet et rayl bi s- 2- propananm ne (0.0325 nol) was added and the
reaction m xture was shaken for 3 hours at room tenperature. The m xture
was filtered, Evampledd 4% th DCM and DVF, then washed 2 tines with DCM tw ce

with (3 times with DM, 3 tines with JThe product 20 was dried
over ni ght i re)®repaqtistiafoven at 50C, to .450 g of remGihaid adorct. A
part (5250%-g) of said reaction produc re-reacted with internediate

(117), 2,6- dlm)ﬁl‘:i'leBﬂbﬂiﬂb%—hﬁﬂzﬂioﬂﬁ&hb'(ﬂ%@iﬁbbﬂhd\ﬁm&ﬂmnﬂbﬁhmrOTTEt hane

and DVF and N ropan n the esu ng mxture
was shaken for {s an WQ@&WM@%? m&ﬁth DCM
then [3 tines thent %hﬁbﬁepxem@wﬁmqoﬁ%whdn@fharml was dri ed
overni ght at %@nu%m@go@&mm%(lm;enmmm&@mammw 085226

(148) 5 Am no DN F"%@nzo%%?ﬁ‘ﬁ*’ﬁ oAl B Pl s Bonl™ £6075 " o

was di ssol ved th‘Hneﬂla 1-2 pyrrohdi none (10 m ). This solution was added
to a mxture of 2-(3, 5 5 di net boxy- 4-f or nyl phenoxy) et hoxynet hyl pol ystyrene
resin (Novabi ochem 01-64-- 0261) (0.00072{ftol) in DCM (15 m). Titaniun(lV)
| sopropoxi de (0.0035 nol) was added andftfe m xture was agitated for 2
hours at rom)Prpanadomidfur e. Sodi um tri agelfdxybor ohydri deinfcan&idb(16D) ) was
added and the reaction m xture was sh v ¥or 72 hours at roomtenperature.
The reaction m xture was drai ned, washe *th DCM 10 (3x), Cl12C12/ DI PEA

90/ 10 (3x), mef hanek of Bictmediftdd168y(.01 BRY)NARAHudremdthyljpRe e Mic acid

10  (0.01 mol) and palladium tetra(triphenyl-phosphine) (0.00022 mol) in a Nay;CO3
solution (1 M in water, 25 ml) and THF (35 ml) was stirred and refluxed (+ 65°C)
overnight. The solvent was evaporated. The residue was dissolved in DCM. The
organic solution was washed with water, dried, filtered and the solvent evaporated. The
residue was purified by column chromatography over silica gel (eluent :

15  CHyCl,/CH30H 99/1). The product fractiong were collected and the solvent was
evaporated, yielding 1 g of intermediate (151).

¢) Preparation of intermediate (152)

O

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

20  (0.00225 mol) in 1,2-dimethoxyethane (15 ml) was stirred overnight at room
temperature. NH,OH (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

25  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).



(3x), yielding internediate (148) (used in next reaction step, w thout
further purification) b) Preparation of internediate (149) 15 Internedi ate
(82) (0.000426 nol) was dissolved in DCM (5 m ). Thionyl chloride (0.0069
nol ) was added The m xture was heatedthen stirred and refl uxed for one
hour. TheYshi¥¥23as evaporated and fresh DCM (5 ni | ) PGHEP2GSEH0The

sol vent was evaporated The residue wagy di ssolved in DCM (2 m ). This
solution was added to a solution of intermediate (148) (0.000144 nol) in
DCM (2 mM). Nethyl-N(1-nmethyl 20 ethyl)-2-propanam ne (0.00085 nol) was
added and the m xture was agitated again at roomtenperature for 20 hours.
The m xture was drai ned, washed with twice wwth [DCM (3x4 nethanol (3 x)],
then DCM ( 3xXgxzanmlespbait i on of piperidine in DMF (20% (4 nil) was added and
the m xture was agitated for 2 hours_at tenperature. The reaction was
drai ned, washed with twice with [ anol (3x) t hen DCM 25 (3x),
then dri ed@)duersretigngfent | e stre =y el di ng HtermsdisedisDe 1 149) .
WO 2005/ 085226 -61 Exanple A 4 Prepar ation of i _ PCTI EP2005/ 051010

ilnaler madibat eAbﬁ,ﬁQ,)e_ I-I-M @rtamg;dr t(é anfind O. 06t9 rmlzjI ?nd

, 1' -car bony] bi s- I m 0 irre or

3 hours at r %fé dﬁ)t'ég%g §%%/®34§>0r}(§91§ﬁ\:ﬂ%1 B'ﬁf 1%‘9‘5""31? Zu pitate

was filtér edamqi)methalsnﬂhvdmmcazbqwbt%(ﬁaﬁ n])dn tetrakydeqihioptieas §Srdioxide g of

i nt er nedi at eﬁsoixﬂpe,assﬂaﬁmsaocahaeﬂm gl AW @190 chindtek. (The miXiGfeivwhde was stirred
o]

|t or hed at CE %wfé%%%%ﬁ?%%@%“?*f%ﬁ&%ﬁﬂﬂﬁ"'a?%@f?Efé‘%é e

i nt er medi at eNEREY lpyur, filtered; and drisdoriglding 17 fEohintemedae 1582 d 10

--.(0.01 nol) and pal I ad! umtet ra(t r| phenyl phosphi ne) (0.00022 nmol) in a

Na2CO3 solution (1 Min water, TEN (35 ml) was stirred and
refluxed ( qg@aﬁug ni ght The s apor at ed TR&mnlB8ictyssyNas
di ssol ved b)n Q{‘ﬁf eq )
10 A mixture of mixture of intermediate (153) (0.052 mol) and potassium hydroxide (0.06
mol) in DMF (200 ml) was stirred for 20 minutes. Isopropyl bromide (0.15 mol) was
added and the reaction mixture was stirred at 60°C overnight. The reaction mixture
was cooled and evaporated. The residue was dissolved in DCM and washed with
water. The organic layer was separated, dried, filtered and evaporated. The residue
15  was triturated in 2-propanol. The precipitate was filtered off and dried, yielding 11.6 g
of intermediate (154).

¢) Preparation of WO—O—&H intermediate (155)
=N

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

20  mixture was stirred at room temperature 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).
25
Example A.51

H
Preparation of g%&nﬁ HC jntermediate (156)



organi ¢ solution was washed with water, dried, filtered and the sol vent
evaporated The residue was purified by colum chromatography over silica
gel (eluent : 15 CH2ClI 2/ CH3OH 99/1). The product fractions were collected
and the solvent was evaporated, yielding 1 g of internediate (151). c)
Prepar at i on” 9 B¥Phedi ate (152) A mixture of inter mediPSTERPSHII0(Y 0015
nol ), 4-bronophenyl boric acid (0.0030 m3)., copper acetate (0.00225 nol)
and a | Msolution of potassiumtert-butoxdde in THE 20 (0.00225 nol) in
1, 2-di met hoxyet hane (15 nm) was stirred overnight at room tenperature.
N1440H (2 m) was added and the m xture was stirred for 15 mnutes. Wter
was added and A hixsureroR¢omipound@223X(0.0 Bi8tnad) miatcbndeiidtedTHIE! solutjom(100 by er was
separ at ed, Wwashg dirtidldad ¥aius h i : ,ﬂ%ﬁg,gtllﬁéq,%m Apps at ed.
The residue v{s%g trl ta!&‘rigi ecmutﬁggr&%%ﬁ,ﬂhe?l?@%p&o% A gg cr@%‘i@%d from
2-propanol , f {PRCipita wF filteed ot jvashed; vith yptes an yiglding &p gofinfermediate ;| ¢ or
(el uent : DCM(156)iselatkd 2s itebydrochloridearid addition sabl | ect ed and t he sol vent was
evapor at ed5 The residue was triturated under 2-propanol, filtered off and

) Py ot | o the i of (B Sl BApOiils akio s knh RiPcAiadae btd =1 B A S0
RPN SRR R S R o A e B e 2 A
i nt er medi at e (wERy] 21bron®-2-pbenylgatateGihyl DbEE®-Iyphenylacethte nibpomg-¢-ghenyl-hyl 5

am no) met hy| enghlushcai loRIGadRA%¥Mrat € (0. 25 nol) in tetnhydrothi ophene
S,S-dioxidg (50 m) was stirred at 150C under nitrogen flow for 90 m nutes.

The m xture tiLre erature overnight 2-Propanone (50 nl)
was added anﬁﬁg}iﬂaﬁ &tﬁéﬁﬁa? b s stirred for 1 hour, filtered, and
dried, vyieldi dgampleB.ly of internmediate (153). b) Preparation of 6
i'nternmedi at e (Aldigture dinfsrinkdidtel (18) ({02 miol), inteemediate (X) ¢0.0EmoPd,(@8H:3) (0. 052

mol ) and pot aggpsl Aipshsl £421.9 bikrat “?}/Eh- e ) 4Rg Stirred for 20
m nutes. | opr% Q‘ép’ r mﬂ?g . 0.1115 ’%&ﬁ v&a ) e g%m%ge) re ct}',on m xt ure
was stirrdd ats9e \ Tolyang H"F"tﬁ‘i“?’gﬁ P "“WISE*“% ®4tonnd
evapor at ed. Tialayseaiddhes filwe:ddCe€04 (e Ade(dBENO0AS @) awldhd tbinaphthalene]-2,2'-

diyIbis[diphenyl- phosphine (0.1 g) were added. The mixture was stirred at 110°C

overnight, then poured out into water and extracted with DCM. The organic layer was

separated, dried, filtered and the solvent was evaporated. The residue was purified by

20  column chromatography over silica gel (eluent: CH2Cly/CH30H 99/1). The pure
fractions were collected and the solvent was evaporated. The residue was triturated in

DIPE:*The precipitate was filtered off and dried, yielding 1.05 g of compound (159).

Example B.2
25 A mixture of intermediate (57) (0.01 mol) and intermediate (12) (0.009 mol) in

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
columh chromatography over silica gel (eluent : CH>Cl,/CH30H 99/1). The pure

30 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).

35
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,



water. The organic |ayer was separated, dried, filtered and evaporated. The
residue 15 was triturated in 2-propanol. The precipitate was filtered off
and dried, yielding 11.6 g of internediate (154). c) Preparation of rr(

)--44 k-r' ~ internediate (155) Internediate (154) (0.13 uspended
in di chl oMRNME2%200 M) and cooled on an icebath 1F 8?%8%08%?39? chl or of

rmate (10 g) was added dropw se. The ré4ection 20 mixture was stirred at room
tenperature for 1 hour, refluxed for 10 hours, and again stirred at room
tenperature overnight. The reaction m xture was evaporated and the residue
was taken up I n rret hanol 200 M), stirred and refluxed for 1 hour. the

sol vent  washydselp mbmsﬁdﬂqdawbthmem@WW§mﬂ@mm@t in
2-i sopropano40°CTMter(2rrﬁ19wmidﬂbd:mﬁwé&wmde@fofrsaﬂﬁnﬁéslaﬁdﬂlt&bel ding 7.2 g

(156)" %@8'%&@%@“‘“@%@?@%&%@@@“@ Q‘?jf" il nd (452)
(0. 0148 nol ) chrematography hen the prgdygtfractions werg gollestsd apd the sqlxent %8s r r ed and

refl uxed 5 or evapératd,Sriekding 0.086g cficompathdql13).00m terrperat ure overnight the
precipitate was filtered off, washed with water and dried yielding 4.8 g of

I nt er medi ate [ sol at ed as its hydrochloride acid addition salt. 5 For
t he prepar atEm{m 5’6&4 conpounds, al so art known internedi ates have

been used shigmgdiate @Zb(o @ﬁ%ﬂ"n?ﬂ%?@ﬁﬂbﬁ’i‘[’%ﬁ*@&?@zmanb‘feffrﬁ'}s?f“@?ﬁ‘%pheneacet iC
acid ethyl eBME(120 mlatuhgdrnﬂrogmﬂmv Thp ixtyie ace heited to 6090 |A mixture of

2- br ono- gy phgyghy heﬂylbz’(mpﬁﬁnpﬁu%ﬁaot REAR GRRGERI P GbAliEe! Y| est er
10 B. Prepar % &ﬁ[f? g&%@&?% Ie131 815 re of
i nt er nedi at e&)( mP §] ) was ?ﬁ?ia) fos g’(’H‘BaB (0.05
g), [1,1'-bi m#nomdbmpcezmprehlytam w@mnﬁméﬂnmmzwm@)mm 15
K2CCB/ Cs 2COBmfeturé Wwak Boile@with B&tive 2Atbbr nd fiNdfed Siér/cERe. Whtedwiladiéi The ar gon f 1 ow
for precipitate was filtered off and dried. The residue was crystallized from a mixture of

15  2-propanol/water. The precipitate was filtered off and dried, yielding 2 g of compound

(147).

Example B.5
A mixture of ethyl a-phenylacrylate (0.01 mol) and intermediate (12) (0.011 mol) in

20  DMF (100 ml) was stirred for the weekend. The solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH 99/1).
The pure fractions were collected and the solvent was ‘évaporated. The residue was
triturated in DIPE, filtered off and dried, yielding 3 g of compound (138).

25 ExampleB.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
30 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
35 - 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



2 days and then filtered. Cs2C33 (4 g), Pd2(dba)3 (0.05 g) and

[1,]" -binapht hal ene] -2, 2' - diyl bi s[di phenyl - phosphine (0.1 g) were added.
The m xture was stirred at 110C overnight, then poured out into water and
extracted W%&& REV_The organic |ayer was separated, dried filtered and
the sol vent™ & &¥4pbr ated. The residue was purified by PEATEPZI05/431010

chromat ography over silica gel (eluent:-6H2C12/Cl 3;304 99/1). The pure
fractions were collected and the solvent was evaporated. The residue was
triturated in DI PE'The precipitate was filtered off and dried, yielding
1.05 g of conpound (159). Exanple B.2 25 A m xture of internmedi ate (57)

(0. 01 nol) andolventarasevipatated( The)residie @8 perifieyl by nolumnp chrphglogmaphyeove nl ) and
DME (100 ) véisea gél1i(E1a&H: CH,CRACHION 9ﬁ1)hm3&sue-ﬁhﬁcﬁ’ﬂn§moﬂ%ﬂaﬁ@%ed pour ed
into water, ext{actted Wth@@l?@go\@ﬁ covmth er. The organic |ayer was
dried, filtercd o¥ e SPeildoys otempatd GRs purified by col umn
chromat ography over silica gel (eluent : CH2CQ 2/ CH3OH 99/1). The pure 30
fracti ons \ler Exampled:8 ed and evaporated. The residue was dissolved in
acetonitrile amdnmelamm%w(sv) (dmoeinblamdz RilEnefokgetid)-& -melhiyl) . The

rec tate ] ff r r opanol .
‘Fl)'he Ir2|5| due % ecry gﬁnﬁe eg&??%oniﬁa 3"2' a’%“mps f%n\afatgr
yielding 0.7 gdleim%@rmlbmshelzsnfoq@choa@ m@@er@wﬁw@ww&bpmsan
(1I 1), <(:| np. éaaﬁﬁ)mthastr&mﬂﬁm a‘nﬁudsrba«kw&ld{fl nil)irdretiadiol a1 ﬁll)(dv%ié (0. 0210)2
nmol ) an BOR(iled mxuhg 5 was
st|2red f(F)i?'b 30.m n%‘tﬁggqgé et hanam ne, &ba%@g?‘(@SW =2 051010
hydrochl ori de I{IW’D‘@U&”?Q) )Wl %E@%WW?%WW?%W@‘%S stirred
overni ght at péffamadéd kiquid éhrevhatography Jithd pehdudtifinctiving erecoliectedahd theed for 30
by i gh- per f or Seeiars ¢t Wmﬁ‘?’sgmsmﬁﬂe"’ ) o B e wiere
col l ected and nﬁ'&%@ﬂ\)‘g’ﬁ‘f%\/ﬁ@gs&rﬁﬁ i@‘?‘@#‘“ﬁ/ eﬁ%‘%%‘ ‘#‘rpound
(113). Exalpl mmmmammyrgemcmms;mmmmmmar bonate (0.02

nol) were susgeamggoomg%dpa&mmz)) under nitrogen flow. The m xture was
heated to 60C. A m xture of

N- (di hydr o- 3, MI - 2(311) furanyl [ dene) N- met hyl - met hananm ni um br om de
(0.0058 nol) i 0 m) wa ded. The ure was stirred at 90C for 3
hour s A mixture of intermediate (88) (0 000087 mol), mtermedlate (55) (0.0002 mol) and

20  N,N-dimethyl-4-pyridinamine (0.0001 mol) in toluene (4 ml) was shaken for 48 hours
at 100°C and then Novabiochem 01-64-0169 methylisocyanate polystyrene resin
(0.0003 mol, 1.5 mmol/g) and 3- (diethylenemammo)propyl-functlonallzed silica gel

~ (obtained from Sigma-Aldrich Corporation with Aldrich code 53,792-6) (0.0002 mol; 1
mol/g) were added. The reaction mixture was shaken for 2 hours at 100°C and for 8

25  days at room temperature. The mixture was filtered, washed with toluene (2 ml) and
sulfonic acid-2Ar functionalized silicagel (obtained from Across with Across code
36022) (0.0005 mol; 1 mmol/g) was added to the filtrate. The resulting mixture was
shaken for 1 hour at 60°C, then cooled, filtered and washed 3 times with DCM (3 mi).
The desired product was released from the reaction mixture by eluting it 3 times with

30 CH.CL/(CH;OH/NHj;) (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
35 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



and poured out on ice. The precipitate was filtered off and dissolved in
2-propanol. The mxture was boiled with active carbon and filtered over
celite. Water was added. The precipitate was filtered off and dried. The
resi due i zed froma mature of 15 2-propanol/water. The

preci pi t\gf‘z wg")sls%%gz:z% ered off and dried, yielding 2 g ofPCHRIBUHAE1010 147) |
Exanple B.5 A m xture of ethyl a- phenylgacryl ate (0.01 cool) and internedi ate
(12) (0.0111001) in 20 DWF (100 M) was stirred for the weekend. The

sol vent was evaporated. The residue was purified by colum chromatography
over silica gel (eluent: CR2CLil CH30OH 99/1). The pure fractions were

col | ect ed andaﬁévepmb&mhéaq«a&megs@diﬁmtspmﬁeﬂhﬁeﬂsﬁﬁshgde{elum triturated in

DPS, fil ter@g“?i[ 9 /1 ?ﬁt%%’é{%ﬁﬁ&h%ﬂ@w% hm‘lgs Jag 20 Exanple B. 6

A m xture of X0e zeneac ter 0.06 nol),
i nt er medi at e€vapamie 8 'ﬁ?&ff’s “g‘@ﬁ‘ig %Xis’z%ﬁsw YHWH ff (50m)

and net hanol cc(lE&ed;iy)eldanOl&Sﬁlgrdfednpcmnd(ZM) days under hydr ogen. The m xture
was filtesed and the filtrate was evaporated. The residue was dissolved in
DCM and wash | sodi um car bonate 30 solution. The organic |ayer was
separ at ed, d%gae%ﬂ—?r‘?

T furated | A BEGRApERsteE D (007 ef ool LAl ol g g o

conpound (16®)umﬁdanlbmmﬂeniﬁzwm®°@t@d@mmi@w&,w) was stirred
in ol uene (RofblochdRBYbIG bty Rkl Thapyisse and the

pr opanol 13 REFVh SRRty SHFEIdrEmRon %ﬁﬁ?@eﬁﬁi‘sﬁwﬂiﬁﬁéﬁt "3 hours.

Tri et hyl am néom@lemﬁmeomqam withiAldnich Code:13;, 192-6)(04Q002 mokd mme¥g)r ed
overni ght . Thas e LLAIMOBRAH mbidrt Ki2e akdifod § 44)s. THR mistesRiRiGHeRE, evapor at ed.

The residue ABUQ W{ %X E? gel (el uent
CHz2Cl 2/ OBOH%%F?%MI% %@ymjj%&%%?f‘gns We%e (0] egﬁma&%i% e sol vent
was evapor at Bem Acress with dorpsgepde 36032 Wing A nixture
of i nterngdi m&ahwmmmlmatwcmmmtmmnmma | -
benzenenet h THeldsi h{%mwehﬁ%m%wmw 0001 nol )
I n dioxane (3 2 f&c;i rh éH r&)% 9 nd_the resulting m xture
was bl own luting i 3t1mesw1 2/P Li( / esolvent was

evaporated at 50°C under a nitrogen stream and the rwdue_ was purified by high-

performance liquid chromatography. The product fractions were collected and the

20  solvent was evaporated, yielding 0.023 g of compound (270).

Examjple B.12
Compound (265) (0.040 mol) was separated into its enantiomers by chiral separation on
a Chiralpak AD 20 um (Daicel) (eluent: ethanol/acetonitrile 80/20) column. Four

25  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
30 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)

35  (mp. 90-92°C).



dry with a streamof nitrogen. Trifluoroacetic acid (1 m) and ethanol (1
m) were 10 added and the reaction m xture was warnmed for 4 hours at 60C,
then the mxture was blown dry at 50C with a stream of nitrogen and the

resi due wa rifi hi gh- performance |iquid chromatography. The product
fractions \?&XB& @@Pﬁg%t ed and the solvent was evapor at e&%%ﬁz(’%@%ﬁoﬂ’ue was
di ssolved in DCM (5 m ) and washed w th-67- saturated aqueous. NaHCO3 :
solution. The mixture was filtered through ExtreluP and 15 after evaporation
of f the separated organic |ayer, the desired product was dried, vyielding

0.018 g of conpound (222). Exanple B.9 A m xture of internedi ate (88)
(0. 000087 nol )Exampled.Kedi ate (55) (0.0002 nol) and 20

hour s ot 1000 HiTnRnidIh 0003 o ?’égm‘ne*ﬁ" (o) ks m“a’s‘{e“‘aﬁﬁ{‘yfs? rene
resin (0. 0003 4T angﬂf'ﬁﬂglf ﬁ% Hiersd o bl )

3- (di et hyl enetwsoa@ﬁzﬁ@opmp}nmmﬂnmm Rgpension Qfdlaéébmapélﬂ%km]f%ﬂ- from

Si glrr? ;AI drisch Mw hdspmﬁeeblodoossfh&pﬂw&e%ewﬁn%w d0C and
ol /g) were a e rea en (0] an
for 8 25 days S Pens é‘#%% m““tfhdww{%ﬁpén@ﬁ‘??{l‘?‘%??&“&@@?ﬁéd Wi th

tol uene (2 m )ﬁamoamwwk@mommm%@ a gfreamof gisiogemo At ai ned
from Across WlMﬂﬁﬁdﬁ)ﬂﬁ%@ﬁ@?&ﬂ)@m&%@(lﬂﬂ)wﬁam@ewded to the

filtrat Th | ed,
1 tered and vasuiyy atth K g Bes-C. e, ﬁ et A8 ool alnddd, 00! ©
rel eased fli0om Hmpes Wi RMF.ofcewith water, Btimes PW»?“B“’%W%EV&W ﬁW@Wlﬂl

CH2Cl 2/ ( CZi Sdﬁdéﬂ:ﬁbLeﬁﬁ{eimeDCM)snmEbmthnieﬂﬁﬁm a3 timeowiti DCMI Aamixhid under a

stream of nitrggeq ?(gge 1?%9 e I i qui d
chr?mat og][ aph%/aé’f‘1 Q@ ggczj@m%rﬁ&o h& g¥9lﬂ B?HV ?‘lﬁi (2 )
m xture of in

and net hanol mhﬁshmm&HMrFmﬂyﬁmeﬁhmtemebmrmdandlﬂiemm@elwaent was

evapor at edis t hem ﬁ‘ C%iﬁﬁaﬂé@ﬁ qil a5 0hASEh. TNl Rcitaigiidugshed wi th a
sat ur at ed aqueoys % | uti on. xt ]t t hr ough
ExtrelutT and PHE and fheso. a@ ﬁtf@%'igz‘g‘s"%é’s" Eﬁ%@g’)-omolo was

evapor at ed. The aqueous residue was purified over silica gel (eluent:
CH2Cl 2/ CH30H Bathpledhib t he product fractions were collected. The sol vent was

A solution of intermediate (88) (0.00036 mol) in dioxane/toluene (0.65/3.35ml) (3 ml)
20  was added to intermediate (135) (0.00012 mol) and a mixture of N,N-dimethyl-4~
pyridinamine (0.00012 mol) in dioxane/toluene (0.65/3.35ml) (1 ml) was added, then
théreaction mixture was heated at 60°C for 20 hours and was cooled.*The mixture was
filtered and washed 2 x [3 times with DCM and 3 times with DMF] and finally 6 times
with DCM. TFA/DCM (20/80) (4 ml) was added and the resulting mixture was shaken
25  for 3 hours at room temperature. The mixture was filtered and washed with TFA/DCM
(20/80) (2 ml). The filtrate was evaporated at 50°C and the residue was purified by
high-performance liquid chromatography. The product fractions were collected and the
solvent was evaporated. The residue was dissolved in DCM and washed with an
aqueous NaHCOs. The organic layer was separated and evaporated, yielding 0.006 g of
30 compound (223).

Example B.16
5-Indanylamine (0.001 35 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

35  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



evaporated and the residue was crystallised from DI PE, then the desired
product was collected, yielding 0.0185 g of conpound (264). 5 Exanple B. 11
A mxture of internmediate (63) (0.000079 nol) and internediate (55) (0.0002
mol) in tol uene§s§4 m ) was shaken for 20 hours at 60C and the m xture was
cool ed, t NEA20RI84B ochem 01- 64- 0169 met hyl i socyanat e JFEINERYSOFVIE esin
(0.0003 mol, 1.5 10 mmo]/g), followed lyg- _

3-(di ethyl enel riam no) propyl -functionatized silica gel (obtained from
Sigma- Al drich Corporation with Aldrich Code 53,792-6) (0.0002 nol, 1 mmol/g)
was added and.the reaction m xture was shaken for 8 days. The m xture was -
filtered, waslhanwat évaporated dhe residudrivys teinaated hiridern2-propsrofle andthd proddct onal i zed

silicagel (o 'ﬂgg? Em@ﬁ bildth S (9989 zn 1 ol /g)
was added. T%?esu (tﬂffng %18%%0% S’ %at%&ggﬁlﬁg@i@%'ggg qooﬁ%ur at 60C,
then cooled, filtered and washed 3. times with DCM (3 nm). The desired
product was EZampleBd7 romthe reaction mixture by eluting it 3 tines with

C!—IEClZ/(%?Gﬂdﬂlﬁi))nbﬂl&bﬂ:ﬁ]p(QOMB] moljhﬁ:Dm_'i_(B@nM)wasqdday&ppWﬁé' adloi’CtBP_C u_nger a
nitrogen str @ﬁﬂoﬁaﬁ% . [gﬁégc ixf’l?Cﬂ z ’if%%ﬁ i qui

chr omat ograpﬁ?{&h e pr. %I%?fﬂ racét&?ezg??é%rgego ect(ggmla?zg{e{lﬁig @ol vent was
evapor at ed, IS WA§ Stresket roomfempesatie for PO minptes and the solvert wps £¥anomRdound ( 265)
(0.040 nol) vegiveapailyatsdhei S4id residee oasdissotved isDOM (60imil)aind addedr ati on on a
Chi r al pak ADdzogwﬁee@.Pmoe%;cal@tambfﬁmmmyt@wmyosaﬁw 20) colum. Four
25 product fractions ol le d 1 he solfvent was “evaporated. Each
fra(F:)t i on%%as mthm‘?&f‘{?(ﬁa‘f@ﬂ‘ Hﬁ%@&(m iP?{ea‘i“é’anBWmaY?as d, vyielding
3.75 g of cowpevight ot ABE) tempGatitte agd thien omplyent ovas 28pyrated. The ofly eisidoermpound
.(360), and 3w§§p&iﬁéﬁib§%ﬁﬁ%ﬁhﬁn§t@éﬂa hﬁéﬁ@ﬁ':@}ﬁciz?eﬂ?y@aé%m%ﬁfﬂfe' de 60%

0 050 LA ARl ot A R B it 0T
and the r eaccrysalliseddrom ethopathemthe resuiting predect pagealiectpdand)dripd yielding$igs.  The

sol uti on1%9@as of EsdhRindB302) @ipeS Mbliy3dgyur ed out into water (250 m), the
resulting solid was&?iltered of f and washed with water, yielding 0.44 g of

conmpound ( 21%’3 3516%(%. 90-92C). WD 2005/ 085226 PCT/ EP2005/ 051010 -67
A mixture of intermediate (117) (0.00025 mol) and N,N-carbonyldiimidazole (0.00075
mol) in DCM (5 ml) was stirred at room temperature. 2-Amino-5-methylthiazole

20  (0.00025 mol) was added while stirring at room temperature and the reaction mixture
was stirred overnight at room temperature. The reaction mixture was filtered through
Extrelut™, evaporated and the residue was purifiéd by HPLC, yielding 0.027 g of
compound (125).

25 Example B.19
Intermediate (142) (0.000044 mol) was stirred in NMP (5 ml). A 1 M solution of

NaN[Si(CHj3)s], in THF (0.4 ml) was added. The mixture was shaken for 30 minutes
at room temperature. A solution of ethyl bromide (0.00042 mol) in 1 ml of THF was
added. The mixture was shaken for 20 hours at room temperature, then filtered, washed
30 with DMF (3 times), then 3 times with methanol followed by DMF, washed once with
NMP. The reaction was done again The mixture was shaken for 24 hours, then filtered,
washed with DMF (3 times), then with three times with methanol followed by DCM.
A mixture of TFA/DCM/TIS (5/93/2) was added. The mixture was shaken for one hour
at room temperature, filtered off, washed with a mixture of TEA/DCM/TIS (5/93/2) (2
35 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



Exanple B.14 A m xture of internediate (131) (0.000039 nol) in toluene (5
m ) was shaken for 30 mnutes and then the m xture was filtered. A m xture
of internediate (6) (0.000525 nol) in toluene (2 nil) and then a suspensi on

of [1, 1'-bina hthalene] 2,2'" 5 diyl bis[diphenyl - phosphi 35 mol) in
tol uene (1 8 Y8%PSwed by a suspension of 2-methyl - 33@%2‘??8 Yodi um
salt (0.00063 m)l) in toluene (1 nil) weg%e added and the reaction nixture
was shaken for 30 m nutes at 50C under a stream of nitrogen. A mxture of
Pd2(dba) 3 (0.0000087 nol) in toluene (1 nil) was added and the resulting

m xture was shaken for 6 hours at 85C. The product was filtered off hot and
washed 2 10 t iminutes)i0fGil00NE8.1830 erimitash7 542/ @ ThePurs fimstons wane eilFctedandi nes wi t h

water, 3 tlnesmmwkmw@eb@am&aé OPwasHdiél DM aqlects EdGentdateandBihanol and 3

times with DOM. A nixt of. .t or oacetic
aci d/ di chl or orfBFREH J#lé é‘%ﬁ?f?wt‘é“’nﬂt‘}m\x‘a%"“aaaé"eg and the

reaction mixt @@M(‘@ﬁmﬁ mq_ldﬁs(]m%sof?w% Hature, then filtered
and washed 3 times with DCM Finally, the filtrate was evaporated and the
resi due was 15gpmbiefd2d by hi gh-performance |iquid chromatography. The

duct fract I d
b 008 g of aﬁo'npoun g;% 4H (OHO6R A s VoS ifViE (485, £IMUBy V) 5ol 19
(0. ooose nol ) WNgNISi( ﬂﬂemmégm{)mw@dﬂmwwspak@@r wAdniggteed t o

i nt ermedi ate (al%htéﬁp@&%%whﬁomd-cmmeﬁylmethﬂwcﬁomuilmb})mpml| di nanvne

0. 00012 t t h th
geactlon nii%lx%ure was heat 'giat @689? é]%ﬁyag%irl%&aatg WAS % ol ed B ﬁg ©
m xture was fWW%WﬂV\BWéaX)ZW tﬂFﬁ%%m% @"?qlﬁ‘es wi th DVF]
and finally 6 Dmmasheddnhem/mm:%@dbﬁ@maﬁﬂ)me(agam rl‘)lemmlraddesha'md t he

résulting m Xtﬁfﬁmﬁmd% ol The m xture
FA

Svapor at od at BT LD P P% ;iﬁﬁﬁbeq‘%g}ﬁg e &lhiewf‘.squ.d

chr omat ogrléphyTHFF(ﬁ’es@U@M%bﬁmommmoaﬁhomm%l vent was
evapor at ed. Thempeind Meth@n] difl) Vayfided. ThOMnRB dhavetak@foréiehoa) agueous

5 <o S b I M ke L. 0,0,
hydri de (cat alethanol Aamextary Wi 99ded. Jhe et HaEl (302)
(0.00111 nol) shﬂcenydrenehdtﬁet moﬂl)tenmeﬂnirds]@ﬂtemaeff,rmhéd with 8 mixtusetofir € Was
stirred ang r efpARSENI8 (5/8%2) @IS and TREMS PhY)CHe ffRSte W4EDBHA SR  he

nitrogen at 50°C. The desired compound was isolated/purified by high-performance

liquid chromatography (100 g Hyperprep RP-C18 BDS (100 A, 8 pm; eluent: [(0.5%"

NH4OAc in H,0)/CH3CN 90/10))/CH3;0H/CH3CN (0 min) 75/25/0, (10 minutes)

0/50/50, (16 minutes) 0/0/100, (18.10-20 minutes) 75/25/0). The pure fractions were

25  collected and the organic solvent was evaporated. The aqueous concentrate was treated
with an aqueous K,CO3 solution and extracted with DCM. The extracts were blown
dry with nitrogen at 50°C, yielding 0.003 g of compound (93).

Example B.21
30 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 TEA/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).

35 ExampleB.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,-



e
resi due was dissolved in ether, then the resulting crude was purified by
colum chromat ography (eluent : ethyl acetate). The product fractions were
coll ected and the WD 2005/ 085226 PCT/ EP2005/ 051010 -68 sol vent was
evaporated. The residue was triturated under 2-propanone and the product
was filtevedoosh$szznd finally dried, yielding 0.2 g of ecargraens@s(o209) (np.:
198-200C). Exanple B.17 5 A sol ution o]f brom ne (0.03451 nol) in DCM (30 m)
was added dropwi se at -10C to a solution of ethyl 3-pyridineacetate
(0.03027 nol) in DCM (70 mM ), then the reaction mxture was stirred at room
tenperature for 90 mnutes and the solvent was evaporated, to give an oily

i due. Sai ] T ' i t 10C
to a col d 2%‘?%&244@&‘3h*???%ﬁ*ﬁ%ﬁ‘%?ﬁ‘?ﬁ?%%f%%ﬁ%%%ﬁéﬂ%ﬁ?Ewhifaﬁi ne
(0. 06054 noMid Glansraan Ypited Kingdom) with pradpct cade§00268) & 0AQ gkwere pdded over ni ght

at room t enpsd tht rmefioanmixturewaststiredsavernight, filered audiblowa dadyielllg 00012y  esi due

was purifiegds dqul_hromat ography (eluent : CH2Cl2/ et hyl acetate 50/50).
The proguct ???gﬁlo S )\(/:vere coll ected and the sol vent was evaporated. The

residue was_ crystallised fromether, then the resulting product was
col | ect ed af3ample B3 yielding 5 g 15 of conpound (302) (np.: 142-143C).
Exanpl e B. 1@ salution bf§-eminb-li-néthylRephienyldefimidnzdl (00000 2 molytd PMI ml)

NNcarbonyl%'ﬂbﬂ?ﬁ%‘gwﬁﬁmﬁé’fﬁm@&ofﬁ %M&i‘l@% $uotfih at room

t ture Q- Km No- 5o et 200 0. 8002 whi |
et e L R et NP o e Shpanil
at r ooml@ enpad tht mactionThizturewastshaken aﬁmomrtenpm&.i'ﬂhemmﬂhylidmnmgh ExtrelutT",

§Xﬁ€8rﬁ&e?1§§z?@ﬁ°25 58 (AnNAREAN S 0) (U100 f P BE % D) i

u . . . R S
stirred in pastt s Wi %0%%9%%%52&3&3 ﬁ%%l—é}eiff??qnﬁ%(OA n) was
added. The miaxshaken fan2d kovasat rooiemperatiyerand &igs d. Jberesidnpwasawashed A

sol ution of wehniMIigs o) e tHeFiAOWZs svRparatbd) The fokidoé wdd-diss w&%i_ndﬂliﬁl d.OI The e
m Xt ure S I - Q0. 1 rea, wasne
50 it e DR TER . idh e Anatit P SRRl btdhCono bkl il 2 200 00
once with RxAporatade The gsiduewas pasifipdbichighyperformance haid ¢hromatogragbibken for 24
hours, t hen (éladnt SMITLOA VIO ATHOH/CHOH). (Be frodoesfractiohewerecdllectediigle times with
met hanol  f olgl QuREntR¥as BidWbrated, yielding 0.015 g of compound (199).

20 Example B.24
3-(Trimethylammonium)propyl-functionalized silica gel, carbonate (obtained from
Sigma-Aldrich Cotporation with Aldrich code 55,288-7) (0.000378 mol) was added 16
a solution of intermediate (43) (0.000189 mol) in DMF (2.5 ml). N,N-(diisopropyl)-
amino-methylpolystyrene (PS-DIEA) (0.000378 mol) was added in the reaction vessel

25  of a 24-position MiniBlock™ reaction vessel (obtained from Mettler-Toledo), then a
solution of intermediate (20) (0.000126 mol) in DMF (2.5 ml) was added and the
reaction mixture was shaken (600 rpm) at 40°C for 18 hours. The mixture was shaken
(650 rpm) at 60°C for 72 hours and then shaken (600 rpm) at 80°C for 72 hours. After
cooling to room temperature, methylisocyanate polystyrene resin (Novabiochem 01-64-

30 0169) (0.100 g) was added and the resulting mixture was shaken (600 tpm) 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

35 (9 ml) and washed with an aqueous 10 % NayCOj 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).



A mxture of TFADCMITS (5/93/2) was added The m xture was shaken for one
hour at roomtenperature, filtered oft', washed with a m xture of
TFA/DCM TIS (5/93/2) (2 35 m) and DCM (1 m). The filtrate was bl own dry

under nitrogen at 50C. The desired conpound was isol ate y
hi gh- perfor‘%‘éﬁ@é””ﬁw d chromat ography over RP BDS Sph éf@gog%@gﬂg

Hyperprep C18 (100 A, 8 pm eluent: [(0.73% NR4OAC in H20)/ CH3CN

90/ 10)]/ CH3011/ CH3CN (0 mn) 75/25/0, (10 m n) 0/50/50, (16 WD 2005/ 085226
PCT/ EP2005/ 051010 -69 m nutes) 0/0/100, (18.10-20 m nutes) 75/25/0). The
pure fractions were collected and the solvent was evaporated. Na2CO3 was
added to the ZxampleB.25oncentrate and this nixture was extracted with DCM
The extracts wesotutioh of mtefiiediatd (4B) (oimomgmlmmnmmmmadm:adhe( vacuum 600C),

yi el ding O. OPW iché rregggesg %-ﬁﬂgﬂ, N eLH6 OMI\ERI( 142) A

0. 000054 t Si (CH3) 3] 2
|(n THE (0. Elm mi(Aregpaut resig avith Pﬂﬁ‘@“ﬁP%Qﬂ(’%‘S %%&aqklé‘ﬁleml;tf’l %"?ﬂ(’rﬁ%ﬂb‘ﬁgs :a'g roZJm]

t enper at ur §. Ad&djnﬂrsmmﬁ(ﬂ,ré(ﬂ:mm@ﬂ)ﬂmmﬁhﬁyboﬂyﬂymme@ﬁoﬂﬁﬁé&ﬁml) inl m
10 of TIIF wa g(q]%q" {

t enper at ur e, E’G fi]ter Qﬂ&g&élg(ﬁ) E &%{ﬁ%?&e{iq\gﬁyﬁbﬁs ree tinmes

wi t h et hanol E“ﬁ@" .t mixture wasshakenat nas.  done
again. The m ﬁommﬁmomqu dﬂleﬂﬂxthmm;ﬁlterhémdﬁhdnewmremm with DVF
(3 X), then WigheiR@DNF [PBis1 Gent dad €d. T13F (5
m) was a Iutlon dded and the
reaction Srgxt ﬁ?’@"%&gﬂ &, esiue gs PPJﬂ%ﬁlysfe‘é?“ﬁ Ehéﬁﬁﬁ'@?‘ﬂ%ﬂ?\ég’ t hanol (1
m) was added chpmatogiaphy. yielding.01A glof coripound (387kour, filtered, washed with

met hanol (3 x) and then three tinmes with D@M«follovved by met hanol A ni xture
of TFA/ DCM TI &xbbpl@B/28) (4 M) was added. The m xture was shaken for one

R By AR A MU

nitrogen &

hi gh- perfor rrar(ms) (dOOQMxhdhianénﬁgl mil)hy\ s(u&lﬁbﬁisxgnbi&mw\pr(&pom-r@lﬁnBDS (100 A,

8 m eluent: Ght- (0 mn)
s e L A LT
evapor at ed. Thed aqiaedumiecmlromtﬂoatibr $apinptes aA eclution of sz(dba)s (0.0000144
20  mol)in toluene (1 ml) was added and the reaction mixture was heated and agitated for
6 hours at 90°C. The reactions were drained while still warm, then washed with DMF
(3'%), water (3 x), DMF (3 x), methznol (3 x), DCM (3 x), methanol (3'x) and DCM (3
x). Then a mixture of TFA/TIS/CH,Cl, (2 ml) was added and the reaction mixture was
stirred for 2 hours at room temperature. More TFA/TIS/CH:Cl, (2 ml) was added and
25  the mixture was stirred for 15 minutes. The mixture was filtered, then the filter residue
was washed with DCM (2 ml). The filtrate was evaporated in vacuo. The residue was
dissolved in DCM (1 ml). Thionyl chloride (0.100 ml) was added and the mixture was
heated for one hour at 40°C, then concentrated at 50°C under a stream of nitrogen.
Ethanol (1 ml) was added. The mixture was heated for one hour at 40°C, then the
30  solvent was evaporated. The residue was purified by reversed-phase high-performance
liquid chromatography using a NH;HCO; 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

35  (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,



w th an aqueous K2CO3 sol ution and extracted with DCM The extracts were
blowmm dry with nitrogen at 50C, yielding 0.003 g of conpound (93). Exanple
B.21 30 A mixture of internediate (146) (0.000054 nol) in a m xture of
TFA/DCM T1 S g5/ 93/2) (4 mM) was shaken for 30 mnutes at room tenperature,
then fil tPeW%d¢hed with a mixture of TFA/DCM FI S (BS/TERRG0S/05W19d ) and DCM
(2 M), then blown dry with nitrogen.gi- 50C, yielding 0.037 g of conmpound
(99). 35 Exanple B.22 A mxture of internediate (138) (0.03 nol), and
5-indanylam ne (0.045 nol) in DCM (2 m) was stirred for 4 hours at room
tenperature. Methylisocyanate polystyrene resin (Novabi ochem 01-64-0169)
(0.1 g) and wdshddawithanethanol axlithe filpat yas yvaporatetlyididitly 5% of\Q- POFA986226

PCT/ EP2005/ 4 i L Al . Ne
Road, Hengo33‘?’9%%%“‘1@%&“-‘(@@9&9@‘?ﬁﬂﬁ%‘?&%ﬁ?‘%@a@%@hﬁﬁ%ﬁ&%é\ aganadt (e
800268) (0 P) Eolis-Quir b (lrakrmyl-otByiiL. 3 Ribyar-ld 2idasal Ak bepylk piperidipe |

over ni ght, fé4yl)-adseticlacid.(000¥5mol) was disselved inglichld¥dmethane (2 mi)ovgs@dded t6 191) . 5

Exanple B. 2 i - 5. A hied®h stderPrRAy). 1 Ivhp e (0.0001
nol ;Tpi n %I\/F 1 MﬂgnSeE%JESIZ(I)\/IlEvei}fr’5El ?fa}n S %ag?o a ré’ﬁéﬁr@g I?)EF@?iﬁjt)éer m(adi ate
(147) (0. 000Hmoks: ¥ equivaient “Pga‘?dz‘ﬂa“ ?M%‘H Tesrshpkepat 640 PPy (Novabi ochem
01- 64-0171) I(l@udatgyomvtempenitheel PSODERREA (3150 mmaclipt 1.6 equivalénts) evanadided hmken at room
t enper at ur e.iehRIuiEh W@B?ﬁﬁﬂ%ﬁmﬂ)ﬁiﬂﬁ&iﬂé @D01198 ml;(lwé@ﬂmﬁefm

01- 64-0169) . and - bonat’e r.esin I.gon resi h product
code 8002623)1‘(‘%&’:!‘%;59‘%39% %mﬂmﬁ@“%ﬁng%&f‘#ém@%%ﬁnpfor 24
hour s atlOr oatrrdomtpeperatureand filtered sthé sdlvest wab. evapomatedand thegesidue wasshed with DCM

(5 mM) and t &d byl reRdr@ed \YRase FPRRDYielafig 01002 glof Shptand\s37yli ssol ved in DCM 15
(3 mM) and TFA (1% m), "then theﬁsol utiongwas st ood ov)(ejr ni ght and the

sol vent msmw. The residue was purified by high-performance |iquid
chromat ogr a nt : (NH4AOAc/H20)/ CH3OH CH3CN). The product fractions

wer e col | ectienrivyrg of infeamediaty E136) (RS mal)-A9d Napeds (O2anel) inPMF (08 1)) of conpound
(199). 268 Expdaptigeddit Zobnitenpératit MtaRiémsphprybacktate (002 tool) &lak addddsi | i ca gel
carbonate ( Qﬂéﬁ]&%ﬂd fﬂfquikture was stirred for two days. The solvent was evaporated and the
residue was taken up in DCM, washed, filtered and evaporated. The residue was
triturated in DIPE, the precipitate was filtered off and dried, yielding 6.4 g of
compound (422).
20
Example B.29
A mixture of intetmediate (156) (0.0002 mol), PyBOP (0.3 g), and triethylamine
(0.5 ml) in DCM (5 ml) was stirred for 20 minutes. Ethylamine (0.0004 mol) was
added and the reaction mixture was stirred overnight at 40°C. The reaction mixture
25  was evaporated and the residue was purified by reversed phase HPLC, yielding 0.065 g
of compound (414).

Tables F-1a and F-1b list the compounds that were prepared according to one of the
above Examples. Some compounds have been obtained as a single enantiomer without

30 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*

35 indicating a relative stereochemistry since the absolute stereochemnistry is unknown. -



Sigma- Al drich Corporation with Aldrich code 55,288-7) (0.000378 nol) was
added td a solution of internediate (43) (0.000189 nol) in DMF (2.5 m).

N, N- (di i sopropyl)- anino-methyl pol ystyrene (PS-DI EA) (0.000378 nol) was
added in the re n vessel 25 of a 24-position M niBlI on vessel
(obt ai ned M‘&ﬁ?"?fﬂ%ﬁﬁ?er Tol edo), then a solution of int g?ﬁgg%ogf/ﬁ’ﬁéig
(0.000126 nol) in DVF (2.5 m) was addedrzand the reaction m xture was
shaken (600 rpn) at 40C for 18 hours. The m xture was shaken (650 rpm at
60C for 72 hours and then shaken (600 rpn) at 80C for 72 hours. After
cooling to roomtenperature, nethylisocyanate polystyrene resin (Novabi ochem
01-64 30 0169)IabRFilZ0 g) was added and the resulting m xture was shaken (600
rpm) at 20C for 18 hours. The m xture was filtered and the residue was
washed with DMF (2 m) jand filtered of f [into thg™ane tubes. e sol yent
was evaporatgd and thg residue was puriflied by MN§ pe\rf \ | i quild

chr omat ogr aplly over The pr duct fracti os e and tihe
sol vent was evap s di ssol w
washed with gn S|Ut|0n. TR

) DCI\/I35 (9 mM) and
i xture was filtered

t hr ough Extrer"P T Ters r o2 TTTES ™ Wi Th~DCM| (3
n). gFI nal | yi, poratec \&ngﬂggﬁl 84530 g—of corrhour((:l
(282). WD 2005/ 085226 PCT/ EP2005/ 051010 |-71 3 B. 25 A s | yLon ¢f
internediate |(43) ( 00100 nol) in DVF (4 e was§ /
M ni Bl ock’ | M|r eact i o] vessel bt &i ned from Met 0 g p#Lar bonat e
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toluene (2 m) was added, followed by the addition of a suspension of sodium
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Exanple B.28 A m xture of internediate (155) (0.02 nol) and Na2CO3 (0.02
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using a gradient eluftion systemon a reversed pWasa HPLC.— The conpoygnds are
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5 and their protonated nol ecul ar i on MH+ peak. The HPLC gradi ent was
supplied by a Waters Alliance HT 2790 systemw th a colummheater set at 40C
colum was split to a Waters 996 pbotodi ode array (FDA)
Wat ers- M cromass ZQ nass spectroneter WI mtq,googogzl%g{os
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1044. 874752336. 45243426. 03547 1054. 84932346. 45243436. 17529
1065. 354912356. 425443446. 17529 1075. 324912366. 415443456. 16529

1084. 925232386. 225403466. 17529 1115. 61_5052395. 785403475. 98472

1125. 4551124§§‘§f 243486. 04472 WD 2005/ 085226 - 108 PCTI EP2005/ 051010 Nff Co.
No. Rt N#) Co % #, No.Ri~F) ) 1155.144632436. 24528 36T8P3Yg/H3j010

1164. 984612446, 245283525, 74589 1185. 4140§2456. 525603536. 07607 1195. 39 477
246 6.5 560 354 6.15 611 _..___. - R

1205 664912476 17510355I 6. 3612 ©1214.95122486. 255103565. 4 48641
1225. 155032490 P76 1235.415112516. 55603585. 54640
1245. 6749625 % oa@@3595. 68642 1255. 395182536. 415243605. 91512
The compounds were identified by LC/MS using a gradient elution system on a
reversed phase HPLC. The compounds are identified by their specific retention time
5  and their protonated molecular ion MH* peak. The HPLC gradient was supplied by a
Waters Alliance HT 2790 system with a columnheater set at 40°C. Flow from the
column was split to a Waters 996 photodiode array (PDA) detector and a Waters-
Micromass ZQ mass spectrometer with an electrospray ionization source operated in
positive and negative ionization mode. Reversed phase HPLC was carried out on a
10  Xterra MS C18 colummn (3.5 um, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammoniumacetate + 5% acetonitrile;
2% mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a e
gradient condition from 100 % A to 50% B and 50% C in 6.5 minutes, to 100 % B in
1 minute, 100% B for 1 minute and reequilibrate with 100 % A for 1.5 minutes. An
15 injection volume of 10 pL was used.
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
20  with a Waters-Micromass MassLynx-Openlynx data system.

dpoBRRidéEtfican

LAILX

Table F-2a : retention time (RT in minutes) and fholecular weight as the MIT+

Co.No.; Rt QR;HW_,_) Co.No.| Rt (I\L/IIHW+) Co.No.| Rt (lh\:ﬂ'}”")
2 591 | 533 129 5.51 511 256 | 6.41 544
3 59 533 130 | 5.31 525 257 6.28 540
4 456 | 480 131 4.83 479 258 627 | 540
5 55 497 132 | 457 | 474 259 6.16 540
6 491 | 463 133 5.79 525 260 | 6.15 | 540
7 505 | 463 134 59 539 262 | 668 | 516
8 541 | 497 135 5.92 539 263 636 | 524
9 558 | 416 136 | 4.61 435 264 | 5.51 420

10 | 4.88 | 498 137 4.8 449 267 5.97 511
11 557 | 538 138 565 | 464 268 | 596 | 529
12 556 | 512 139 522 | 448 269 6.15 579
13 54 | 456 140 | 542 | 462 270 | 6.17 | 579
14 5.13 | 504 141 542 | 462 271 598 | 529




1264. 815262546. 41524 1275. 045512556. 41544 Procedure 2 The fol |l ow ng
conpounds were identified by LCIM using a gradient elution system on a
reversed phase HPLC. The conpounds are identified by their specific
retention_ 5 tinme and their protonated nolecular ion M-11 peak. The HPLC
gradi ent WEE2%4UM?%ed by a Waters 600 systemwith a coPGHERMAYEN0Met at 45C.
Flow fromthe colum was split to a-Yggers 2996 phot odi ode away (PDA)
detector and a Waters-M cronass LCT nmass spectroneter with an el ectrospray
i oni zation source operated in positive ionization node. Reversed phase HPLC
was carried out gn a Xterrg NS 8 colum 10 (3. 5 m 4.6 x 100 mm with a
flowrate o 6 mi MWIHr ee _npbi | e [pMEes (pohi | bivwe |1 A 95% 10
anmoni unaceﬁcé’t °'+nkéA) 1@@1{ﬁﬁpf’r |?'g; %t ety %Psg%ﬂg :Igt ag iitrile; nobile
phase C. nerhagnoll) ., € | art gn o asi,ent NP0 fiom 100 % A
bo 3506 A 35905 aridb. Sl 445 b §?°~-~u~t-§§4~~~- 20 5980H 33010 C in 3
m nut es, to 160 deo484 h 4984l ﬂ'ﬂ 1-}@/05 92,,- 12731 Aup 26 5 r1521996qui librate with
100 % 15 A [fol7 1548 hudsls.| Am4i hj494 i|od48 0| 25 of 599 | 588s [used. Mass
spectra werje ggquiged|bysgssdanas np 440 490 | 76000637 | ss7gsiing a dwel | tine
of 0.1 s. [The,CAII@r eqLE"VO ge S i h ufice tenperature
was mai nt ai "eg‘? ;I*fg"}ld-"r }Cﬁxgildi--t-ﬁégeﬂm“‘é?a uggg Iﬁeq r}g%%l 25271B as. Cone voltage
was 10 V fol %Q)Qi 138 ] $Whzatlfbn amed.2h 5(78f(r6-33g 1328¢e |i oni zati on node.
[

LA
Dat a acqui sfi t 2bn |viE32 pedTlorindd7 2D 593 h a38\aL e279- M 6.2 npsR8MAassLynx- Qpenl ynx
data system WO 208s¢ 085%2G 1369 R0 EP36¢5( O5gh01059ab| es1h-2b @ retention
time (RT in ) argk gt Tar Ty a eV \g\?WCO. No. Rt Co.

No. Rt Co. No'r%§3\$d.2?,.6§14§3~75§§§2 pé&%’% 73&%0;&2 374 75—(5—&58 69. 045963826. 37520
3717. 0456837784 91592383403559516b | 46a 4150632836 |53 0R8382 19,

25 1619 | 621 | 162 | 525 | 539 | 283 | 596 | 631

26 |592| 559 | 164 | 5.08 | 463 | 285 | 5.73 | 568
27 | 608 | 573 | 165 | 5.06 | 511 | 286 | 5.65 | 596
28 1617 | 559 | 166 | 5.09 | 503 | 287 | 5.82 | 645
29 | 621 | 546 | 167 | 5.02 | 482 | 288 | 5.76 | 582
30 599 | 539 | 169 | 535 | 464 | 289 | 57 | 582
31 | 566 525 | 170 | 485 | 504 | 290 | 522 | 582
32 158 ) 539 | 171 | 56 | 435 | 291 | 5.71 | 631
33 | 598 | 587 | 172 | 521 | 436 | 292 | 562 | 568
34 (612 512 | 173 | 598 | 512 | 293 | 549 | 582
36 | 523 | 436 | 175 | 507 | 463 | 294 | 57 | 631
37 | 471 498 | 176 | 53 | 477 | 295 | 559 | 568
38 [ 583 ) 464 | 177 1 592 | 503 | 296 | 6.61 | 516
43 | 507 | 478 | 178 | 538 | 517 | 298 | 593 | 530
44 | 539 | 492 | 179 | 526 | 496 | 299 | 593 | 530
46 | 462 | 450 | 180 | 533 | 508 | 300 | 593 | 530
48 (513 | 512 | 185 | 574 | 527 | 301 | 594 | 530
50 | 438 | 475 | 186 | 473 | 515 | 302 | 4.69 | 451
51 | 611 | 524 | 188 | 593 | 537 | 303 | 4.68 | 451
53 | 541 ) 482 | 189 | 532 | 449 | 304 | 591 | 512
54 | 587 | 525 | 190 | 592 | 537 { 305 | 601 | 652
55 | 58 | 531 | 191 | 596 | 537 | 306 | 581 | 652
56 |528 | 513 | 192 | 546 | 555 | 307 | 582 | 483
57 {573 ] 511 | 193 | 569 | 569 | 308 | 5.81 | 483
58 | 59 | 565 | 195 | 581 | 525 | 309 | 5.83 | 483
59 | 58| 525 | 196 | 527 | 569 | 310 | 623 | 517
60 | 593 | 525 | 197 | 61 | 585 | 311 | 591 | 527




- 610 3737.726583797. 49672 3747.355963807. 11610 Procedure 3 5 The foll ow ng
conpounds were identified by LGS using a gradient elution system on a
reversed phase PLC. The conpounds are identified by their specific retention
time and their protonated nol ecul ar i on Mtpeak- The HPLC 'ﬁ’@g @n&l
suppl i ed BYO20¥@R56s Al | i ance HT 2790 8ystemwith a corﬁ (L get at
40C. Flow fromthe colum was split toijggWaters 996 phot odi ode array (PDA)
detector and a Waters 10 M cromass ZQ nass spectronmeter with an el ectrospray
i oni zation source operated in positive and negative ionization node.
Rever sed phas HPL(‘ was carried out on Xtena MS C18 colum (3.5m 4.6 X
100 nun) vm't1 ljo ratMW)f M [ m . MWir Ri l.e phasws (m)bile phase
A 955 25mMGeS %ﬁ(:@mt)e :8of ad¥t i) g I?‘ B :
acetonitrile; [ | p MOlchg WET £ 5END mm a gradi ent
condition fropr § Z’g*m" 69 ngsa vl A»-;‘“ﬁg--i‘w ﬁ&m% -eg 46?0 100 %Bin 1
m nute, 100% 3_f nu?ias.ad&%..&gﬁ;i-imﬁ i tth22%0 015\33& dor 1.5
mnutes. An injé3tijoBlvol 8fe (0f2000] L5.3%q d4kd| 31MhdsS58PectI3d Were acquired
by scanning ffog1q0s90| 16850 | mops| usigid aselveldyst ijmgoof| #21|s. The
capillary needl@sVval [} STI3 a € rE errp T @s mai ntai ned
20 at 140C. N'TS%QEﬂi?ia i@c ?‘?hd?“.g Lli%ggr 931% \g?‘.éel Gﬁ.%‘?a e was 10 V for
positive ionzaffao Nae.. 2001230 § od:Tn ?3 . Data
acqui sition was 6?)erfi)85m=d590/vi t 1208 Yatér g- IﬂB&r on331§s Ma92 Ly 20pen] ynx dat a
system 25 Tabl ggF{2622 |retenti2oe 1igxm (|REeo n| moutleshs andiggoll ecul ar wei ght
as the M+ CP NO- ( NIO-<R% ) I53<3P38,195344017. 88520
3888. 15323948} 3‘%6‘6 02 L%]“NO\%%ZD%?%JZ?L T d%f@ aﬁj‘/ '@89‘:/ 051010 Co.
No. Rt M Co. No &Y 2,Rl! 2‘1’9 634 | 623 | 321 | 59

..,.,].l...-... ‘_.‘5”.__1_3_2& 541 212 6.14 584 |- 322 | 636 503w

72 | 494 | 526 | 213 | 547 | 460 | 323 | 602 | 513
73 | 483 | 580 | 214 | 6.08 | 550 | 324 [ 5.86 | 449
74 | 506 | 477 | 215 | 622 | 571 | 325 | 56 | 470
75 | 532 | 517 | 216 | 6.05 | 555 | 326 | 5.6 | 470
76 | 545 | 5290 | 217 | 558 | 464 | 327 | 563 | 470
78 | 519 | 601 | 218 | 599 | 551 | 328 | 6.07 | 504
79 | 544 | 547 | 219 | 581 | 465 | 329 | 572 | 514
80 | 545 | 540 | 220 | 595 | 552 | 330 | 553 | 450
81 | 488 | 461 | 221 | 624 | 510 | 331 | 623 | 528
82 |526| 585 | 222 | 625 | 510 | 332 | 624 | 546
83 | 581 | 561 | 223 | 623 | 528 | 333 | 626 | 546
84 |579 | 568 | 224 | 623 | 528 | 334 | 622 | 546
85 | 572 | 539 | 225 | 651 | 560 | 335 | 627 | 546
8 | 535 | 525 | 226 | 652 | 560 | 336 | 628 | 546
93 | 47 | 479 | 227 | 623 | 510 | 337 | 598 | 529
99 | 408 | 462 | 228 | 624 | 510 | 338 | 6 | 547
101 | 483 | 463 | 229 | 645 | 588 | 339 | 5.99 | 547
102 | 469 | 488 | 231 | 65 | 560 | 340 | 598 | 547
103 | 498 | 475 | 232 | 65 | 560 | 341 | 6.02 | 547
104 1487 ] 475 | 233 | 64 | 524 | 342 | 6.03 | 547
105 | 48 | 493 | 234 | 6.4 | 524 | 343 | 617 | 529
106 | 535 | 491 | 235 | 642 | 544 | 344 | 617 | 529
107 | 532 | 491 | 236 | 641 | 544 | 345 | 616 | 529
108 | 492 | 523 | 238 | 622 | 540 | 346 | 617 | 529
111 | 561 | 505 | 239 | 578 | 540 | 347 | 598 | 472
112 | 545 | 511 | 242 | 634 | 524 | 348 | 6.04 | 472




3898. 135463958. 355684037. 53506 3907. 535063968. 515824048. 36626
3917.525063977. 97592 3928. 195343988. 48548 C. Pharmacol ogi cal exanpl es CA
Quantification of the secretion of ApoB HepG cells were cultured in 24-wel|
plates in MEM Rega 3 containing 10 %fetal calf 5 serum At 70 %

conf | uenc¥O A¥IRAEE um was changed and the test conpouRel/BP208HINP¥r  (DVBO,
0.4 %final concentration) was added. ter 24 hours of incubation, the
medi um was transferred to Eppendorf t ubes and cl eared by centrlfugatlon A
sheep antibody directed against either apoB was added to the supernatant
and the mxture was Kkept at 8C for 24 hours. Then, rabbit anti-sheep

anti body wasl adde¢gl and tmlm"rune 10 conjpiwex] wa R T owe MW Precipitate for
24 hours at |88 NqheRtm neeils it ake ElelHM, ( 'Pf ugation for 25

m nut es at 320—grand hed—twice—v 40 nmM Mops, 40
mM NaH2PO4, |13 mundrl. 32 |n#f DT 64 28nrA3515| 1% Tri ton- X- 100,

0.5 % sodi um dd6xyc4asl ht461( OB |0.624% SIE, | B52 pM.T4upesssi h and 0.2 pM

PMSF. Radi odctjiigi K| vs5.41n| tie pebhst| w2 quaggiffind 156y | i@t;li$
scintillatidnggunt “The T ¥ (53 susal |y nvertey to pl C50
values (= - UISB ﬁu’ﬁ?ﬂ{@)e %é?&’“:ée’yu. §£ng ?;féﬁ P 6% ‘(’g'tlvm ng conpounds
have a pl C50.8Pue ¥4 #15 |1 4% 56,172 210 5 3§5 106312 613 |14,

15,16, 17, 18,| 23] 26492y 5123 | -248 [36,2531, SBP | 336 B45.485 6ab, {37, 38, 39, 40,
41, 42, 43, [d50046,5047| 4B, 59493%,6_453, 568 [635767.5.68.| 46 (1, 72, 73, 75,
76, 78, 79, [8 4 86 7718 29T, T T 105, 107, 108,
111 112 11/1]1234 N S'ﬁ’l I~ ?I'II’IJ 3511 61‘?('\ g@ ﬁ%sgf) ig %‘0 9

F VIt ug ol © agage ugi IO T 370 [ i o’ 2o

130 131, 1321334 1367 | 24961 4525% 37 6434 5604 3695 ] 1568 D448 149 152, 159
160 161, 162.11685 1691675169, 2970, 6412 | 536.| 360 | 591 | 512

189, 195, 196.|199¢ 20% $11B, £5k9,| 2884 20 G.4128, 28D, P31, 234, 236, 238, 239, 240,

241, 243, 245 [PAB-ZHEL 50 25T | 252 USA- 256757, 258, 259, 260, 264, 265, 266,
272. 273 274, :%7473“2'& ??r jj%ﬁ;h’lzmssgq, 208 318 320 321. 323 324

326, 327, 329, 330, 347, 351, 352, 354, 356, 357, 358, 359,372,373, 374, 379, 380,
383, 384, 385, M&Q&?,Bgz 395, 396, 397, 398, 401, 402,403 and 404. 30 The
foll ow ng commmnd\smbampcamadﬁﬁéhmb&msuﬁngmgﬁdﬁntklutﬁn systeny, 8, 19,

20, 21, on a reversed phase HPLC. The compounds are identified by their specific retention
5 time and their protonated molecular ion MH* peak. The HPLC gradient was supplied
by a Waters 600 system with a columnheater set at 45°C. Flow from the column was
split to a Waters 2996 photodiode array (PDA) detector and a Waters-Micromass LCT
mass spectrometer with an electrospray ionjzation source operated in positive
ionization mode. Reversed phase HPLC was carried out on a Xterra MS C18 column
10 (3.5 um, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three mobile phases (mobile
phase : A 95% 10mM ammoniumacetate + 5% acetonitrile; mobile phase B :
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition
from 100 % A t0 35% A 35 % B and 35 % C in 3.5 minutes, to 50% B and 50% C in
3 minutes, to 100 % B in 1 minute, 100% B for 1 minute and reequilibrate with 100 %
15 A for 1.5 minutes. An injection volume of 10 uL was used.
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. Dafa acquisition was performed
20  with a Waters-Micromass MassLynx-Openlynx data system.



22, 23, 24,44, 48, 51, 54, 55, 57, 58, 59, 60, 61, 62, 63, 64, 66, 69, 74,
77, 80, 82, 83, WD 2005/ 085226 PCT/ EP20051U51010 -111 85, 88, 95, 96, 97,
98, 99, 100, 101,103, 106, 109, 110,113, 123, 124, 125,128, 139, 140, 141,
142, 143, 150, 151, 153, 154, 155, 156, 157, 158, 163, 164, 168 171, 173,
174, 175, 176WO2P9824 79 180, 181, 182, 183, 184, 186, 191 PCTGF2008481010 gy 197,
198, 200, 201, 202, 204, 206, 209, 210, @46, 217, 221, 222,224, 225,227,
229, 232, 5 233, 235, 237, 242, 244, 247, 249, 253, 255, 261, 262, 263, 268,
269, 270, 271, 276, 277, 278, 281, 286, 288, 289, 292, 295, 296, 297, 299,
304, 305, 319, 322, 325, 328, 331, 332, 333, 334, 335, 336, 337, 338, 339,

340, 341, 342, TahpdE-2858tentfintimeX R in firlutes) hdmoleblfar weight as heMHB882, 393 and
394. 10 The follTow ng conpounds have a pl C50 val ue bigher than 7.5 : 11,

187, 188, 190,[ 203, 209, V7] 27212, 215, P18, 72w 267, 282, 283,
284, 285, 306,8:69\1@th68 PCo.NbH nRty Co\Nd.ly Ras sured using an
assay simlar \,Era by J. R y—I15andDyB-Zi | versmit in
Chemi stry and |P34%i c3.8bf| 164pi (s3753F, 72051 2658 ((1986)| 7155 |pe&hare the donor

and acceptor \leghel Bgg1tinesgappr oy 1@yl psg%s I ggEhl Qr-pf c?r gygere put into a
gl ass best tulje~andrdi-t-gd—under—a-streantot—Nd—A-bpffer-recontai ni ng 15 MV
Tris- HO pH 1.874 TA6840 30 Na6197 0 382 dn BBNl 694y 6RRifffer) was added
to the driedilisppd] 6bne rsost Uir g78nas 6\sor | esppd |begef| v.8nd 6he || i pi ds were

t hen al | owed tjo are Lo 1] N TGE. [VESi cles were then prepared by
bat h soni cati cn#%r n&’gé 65501)-) --------- ;24 e@er at-u-e-+-or—maxk-rmim 15 mn.

"

bm
But yl at ed hydr{ox3¢4 o] G86¢ 86 |i B8 Ud&dli h G0l {vesicle preparations at a
concentration of 0.1% The Tipid transfer assay m xture contai ned donor
vesi cl es (40 I h%sphat i dylcholine, 7.5 mol %of cardiolipin and 0.25
mol % gl ycerorﬁgﬁﬁg—%"—l 14C] - ol eate), acceptor vesicles (240 wool 25
phosphat i dyi chBhe fallgwingiehntponnds@Rse identified by BC/MBosinga gridi@y Slutidn systera 1. 5 i
][nj cr Fcent ri fu?@aét&b&smﬁg?%mw%ed?nm& ﬁiﬂﬁiﬁﬁd&&ﬁﬁkﬂ%ﬁﬁ@%@ﬁ&&( g- 13 %
inal concentrati . er n +Rre-incubat i on. . the
reaction was star g@?xzo%ﬁ%gﬁ%g&o@% 1rllﬂel 0~ g@?‘ﬁﬁt%ﬁs% er. The
reacti on was s@bWarsglignge BIPIPQ WWW@M@@Q@&%WJ@@%
pre-equil i br at euninwassphitb 4 Wateri 356 fhbtodiode drrayl(PBA) dekdtidr atll OWalidaN3 (1: 1,

i mom spia VicAtef 7O al b kit i o Bl RefRf Rl e, "ouna
donor vesi cl esPosiEiye qollﬁ%’c"eéﬂmztaﬁ@ BofSer nat ant cont ai ni ng the accept or
| i posones Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 um, 4.6 x 100
mm) with a flow rate of 1.2 ml/min. Three mobile phases (mobile phase A : 95%
25mM ammoniumacetate + 5% acetonitrile; mobile phase B : acetonitrile; mobile
15  phase C : methanol) were employed to run a gradient condition from 100 % A to 50%
B and 50% C in 10 minutes, to 100 % B in 1 minute, 100% B for 3 minutes and
reequilibrate with 100 % A for 1.5 minutes. An injection volume of 10 pL was used.
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
20  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.

Table F-2c : retention time (RT in minutes) and molecular weight as the MH*
25

MW MW MW
Co.No.| Rt Co.No.| Rt Co.No.| Rt
(MI-I"' ) (MH"' ) (MH“" )

387 | 8.1 532 393 | 819 | 534 | 401 | 7.88 | 520
388 | 8.1 532 394 | 835 | 568 | 402 | 7.36 | 506




was counted and the [14C]-counts were used to cal cul ate the percent
triglyceride 35 transfer fromdonor to acceptor vesicles. WO 2005/ 085226
PCTI EP2005/ 051010 -112 Clainms 1. A conpound of formula (1) (1) 5 the

N- oxi des, the pharnmaceutically acceptable acid addition salts and the
stereocheNfQHl“E’WSFyorreri c forms thereof, wherein the dSCTER2005/E010 an
optional bond and is absent when X2 repfesents nitrogen; the radical -Y1-Y2-
is a radical of formula 10 -N=CH(a-1), -CH=N(a-2), -Cl12-CH2-(a-3),

-CH=CH (a-4), wherein in the bivalent radicals of fornula (a-1) or (a-2) the
hydrogen atom may 15 optionally be replaced by Cl-6allryl or phenyl; or in
the bival ent| radi ¢al s pfyf 9rmul af (a-3) prw(p-4) ¢ne or h\ydr ogen at ons

e |
may opti onal [Cp.-Ne|r Bpl %ﬁq.bt@-l‘@l aRky| P ioy No.| X Rt SM..BGM or nitrogen;
aof AV4 ) B ¥ = o Nt f UNUII A Yot 1 Or X3
i 63

at | east oneref—Xp—-or—K3—Frefpreset i aft—irhe—otier—x3

represents (H 380 | Bd3chr#én [WABh | Be35d 498 {ehPEslerfi0§ & bond, or both
X2 and X3 rejpryggenty sai t reugen; 3ofkl| igss1Cl- 680 Klyl404arygs6 | Ghebal Kyl
substituted wixhi 7 JeTyetoalr Kyl gl VI T or napnt matenyl ;

C34cycl oal kyl.gi.g.g.5....%(%r£§ yelogl Béry alld%ul Ayt C34al-kenyl..substituted with

S 1Y 5

aryls; C3- 6al3egnyI8.19 ]5341398 848 | 548

C. Pharmacological les
C.1. Quantification of the secretion of ApoB
HepG2 cells were cultured in 24-well plates in MEM Rega 3 containing 10 % fetal calf
5  serum. At 70 % confluency, the medium was changed and the test compound or carrier
dnd (DMSO, 0.4 % final concentration) was added. After 24 hours of incubation, the
medium was transferred to Eppendorf tubes and cleared by centrifugation. A sheep
antibody directed against either apoB was added to the supernatant and the mixture was
kept at 8°C for 24 hours. Then, rabbit anti-sheep antibody was added and the immune
10  complex was allowed to precipitate for 24 hours at 8°C. The immunoprecipitate was
pelleted by centrifugation for 25 minutes at 1320 g and washed twice with a buffer
containing 40 mM Mops, 40 mM NaH,PO,4, 100 mM NaF, 0.2 mM DTT, 5 mM
EDTA, 5 mM EGTA, 1 % Triton-X-100, 0.5 % sodium deoxycholate (DOC), 0.1 %
SDS, 0.2 uM leupeptin and 0.2 uM PMSF. Radioactivity in the pellet was quantified
15 by liquid scintillation.counting. The ICs values are usually converted to pIC50 values
(= -log IC5( value) for ease of use.

The following compounds have a pIC50 value from 5.5106.5:2,4,5,9, 10, 12, 13,
14, 15, 16, 17, 18, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,

20 43,45, 46,47, 49, 50, 52, 53, 56, 65, 67, 68, 70,71, 72, 73, 75, 76, 78, 79, 81, 84, 86,
87, 89,90, 91, 92, 93, 94, 102, 104, 105, 107, 108, 111,112, 114,115, 116, 117, 118,
119, 120, 121, 122, 126, 127, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 144,
145, 146, 147, 148, 149, 152, 159, 160, 161, 162, 165, 166, 167, 169, 170, 172, 185,
189, 195, 196, 199, 208, 213, 219, 223, 226, 228, 230, 231, 234, 236, 238, 239, 240,

25 241, 243, 245, 246, 248, 250, 251, 252, 254, 256, 257, 258, 259, 260, 264, 265, 266,
272,273, 274, 275, 279, 280, 287, 290, 291, 293, 294, 298, 318, 320, 321, 323, 324,
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.

30 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,



C3-6al kynyl substituted with aryls; 30 Cl4al kyl oxyd - 4al kaned yl optionally
substituted with aryl1; or when -Y1 Y2- is a radical of fornula (a-1) than
R1 may be taken together with Y2 to forma radical of formula

-Cl=CH CH=Cl | - wherein each hydrogen may optionally be_repl aced 1y
subst it uentV? AYePERfent | y sel ected from Cl - 4al kyl , C14£FE PYQy/051010
pol yhal oC] -al kyl, halo, cyano, trifluorqpethyl or aryl.t; 35 wherein aryll

i s phenyl; or phenyl substituted with fromone or five substituents WO
2005/ 085226 PCTI EP20051051010 -113 each i ndependently selected from

Cl, 4al kyl , Cil-aal kyl oxy, polyhaloC |, 4al kyl, halo, cyan, or trifluomethyl;
R2 is hydrogerss, £8] 9519607l 98,99, 106, 101, 108, 105, 10; HIOKEI3E 23y 124, P25 128abkanedi vyl

substi tuted wiff 19116149543,@0%9% 5l £l vk Loomaiyd des legtlgaqaﬁy" and

C3_8cycl oal kyl;
represent NH dpti laﬂdﬁﬁgﬂwéﬂﬁéﬂﬁi Uﬁ’ebﬂlwl 82018 134 18%&?’@ﬂ8%1ﬂ9$4196r197

C3- gcycl oal kyl198,806,201,/202, 20 20652090210y 2 16, 217, P21 034, 234/ 235,20 7y0220, 282t h from one
to five subst '2%?“’2@552373292%2%;71“%@Umg%§%é‘1 §€4,}§§3té%’s 58 6%7(‘92‘7@'

C 4al kyl oxy,
Chitonyl . oyt | AIATS Zhju 2851 3894 299,282, BSv2 a0y P37, 295 3%@%%? A9 2adben o
het eroaryl | | 330,382,333, 334, 336)B36] 337 338, 339 B40pB4, 842, 350035336%,1370,82Nt s each

i ndependent |y 3§§I3q@t3?gl %&;}Q%%g%l 15 Cl1. 4al kyI oxy, hal o, cyan or

trifluoronethyl wherei n each R3 and R4 are

i ndependent |y sel ect ed from rogen Clgal kyl , _ CL-8al kyl _substituted
with one, b The fe F"H’&"@E‘B%‘PF”E el Hﬁg ]1 ?7 %mz%ot her

sel ect ed from20y,008)211, 212)214, 2162113, 220p26[7a282y28&<984, 285} 306 phDandSsil bony| |
C3_8cycl oal.kyl, poly oCl 4al kyl, NRSR6, CONR7R8, aryl3, polycyclic aryl, or

C.2. MTP assay
MTP activity was measured using an assay similar to one described by J.R. Wetterau

15  and D.B. Zilversmit in Chemistry and Physics of Lipids, 38, 205-222 (1985). To
prepare the donor and acceptor vesicles, the appropriate lipids in chloroform were put
into a glass test tube and dried under a stream of N,. A buffer containing 15 mM Tris-
HC1pH 7.5, 1 mM EDTA, 40 mM NaCl, 0.02 % NaNj (assay buffer) was added to the
dried lipid. The mixture was vortexed briefly and the lipids were then allowed to

20  hydrate for 20 min on ice. Vesicles were then prepared by bath sonication (Branson
2200) at room temperature for maximum 15 min. Butylated hydroxytoluene was
included in all vesicle preparations at a concentration of 0.1%. TheTipid transfer assay
mixture contained donor vesicles (40 nmol phosphatidylcholine, 7.5 mol % of
cardiolipin and 0.25 mol % glycerol tri [1-1*CJ-oleate), acceptor vesicles (240 nmol

25  phosphatidylcholine) and 5 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 pl DEAE-52 cellulose pre-equilibrated in 15 mM Tris-HCl pH 7.5, 1 mM

30 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.

35 ‘



25 heteroary
C3- 8al kynyl ;
with the nit
pyrrolidinyl
wher ei n edth
Cl, 4al kyl oxy
Cl _4al kyl car

| 2; C3-gcycl oal kyl; C3-8cycl oal kenyl ; C3-8al kenyl ;

30 aryl 3; polycyclic aryl; heteroaryl?2; or R3 and R4 conbi ned
rogen atom bearing R3 and R4 may form an azeti dinyl,
N gifgeri di nyl, norpholinyl, azepanyl, or 35 azocanyl ring
WYpO%Pse rings may optional ly be substituf&d/EPRRPSOs1010
carbonyl, Cl.gal kyl oxycar bepyl Cl-4al kyl , carbonyl am no,
bonyl am no, CONR7R8 or WO 2005/ 085226 PCTI EP2005/ 051010 -114

Cl- 4al kyl CONR7Rg; wherein R5 is hydrogen, Cl..galkyl, aryl3, polycyclic

aryl, or het
Cl..4al kyl o
C -6al kyl, o
each i ndepen
Clilal kyl oxy
trifluoronet
wherein ary
each indepe
trifluoronet
nmet hyl sul§ on

eroaryl 2; R6 is hydrogen or Cl4al kyl; 5 R7 is hydrogen,
tlaahenyl; R8 is hydrogen, Cl..4al kyl or phenyl; or RO is

(r!i - 6al kél f%)Ubﬁlt iHiut ed with one, two or three substituents’
eRCPYPIPEH Che ther selected from hydroxy, halo, cyan

, Cl -4al kyl oxycarbonyl, 10 C3-gcycloal kyl, C3-Scycl oal kenyl,
hyl, NR5R6, CONR7R8, aryl® polycyclic aryl, or heteroaryl 2;
|3 is phenyl; phenyl/sybsi tebylwith one to five substituents
ndent |y sel edBee47m fﬁzrk Ncl aRkyl 8y, hal o, 15 hydroxy,
hyl, cyano, Cl4al kyl‘ox¥ca¥Bohy'—¥Aal kyl oxycar bonyl Cl - 4al kyl ,
ylam no, nethylsul fonyl, NRS5R6, d -4al kyl NR5R6, CONR7R38 or

Cl. 4al kyl CONRERBoxides, the pharmaceutically acceptable acid addition salts andthe ™

10

15

20

25

30

35

stereochemically isomeric forms thereof, wherein
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),
-CHp-CHz-  (a-3),
-CB=CH- (a4),
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
C1-6alkyl 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;
C1-galkyl substituted with hydroxy, C;_gcycloalkyl, aryl! or naphthalenyl;
C3_gcycloalkyl;
C3_gcycloalkenyl;
Cs_galkenyl; .
C3_galkenyl substituted with aryll;
C3_galkynyl;
C3_galkynyl substituted with aryl};
C4alkyloxyC,_4alkanediyl 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,_4alkyl,
Cj-qalkyloxy, polyhaloC;_4alkyl, halo, cyano, triflucromethyl or aryll;
wherein aryl! is phenyl; or phenyl substituted with from one or five substituents

.
v



pol ycyclic aryl is naphthal enyl, indanyl, fluorenyl, or 20
1,2,3,4-tetrahydronaphtal enyl, and said polycyclic aryl is optionally
substituted with one or two substituents each independently selected from
Cl- 6al kyl, Cl-6al kyl oxy, phenyl, halo, cyano, C14a|ky|c

Cl- 4a|ky|ok¥@é@ﬁ@ p6 ~ Cl4al kyl oxycar bonyl C1. 4al kyl , %@%96§N%Efwy 5R6, 25
CONR7R8, Cl4al kyl CONR7R8 or C14alkyloxnggbonylanino 30 35 and heteroaryl 2
i spyridinyl, pyrazinyl, pyrinudinyl, pyndazinyl, triazinyl, trazolyl,

i m dazol yl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, pyrrolyl,

furanyl, thienyl; quinolinyl; isoquinolinyl; 1,2,3,4-

t et rahydro-i soqui nol i nyl ; mnmﬂbﬁanamwélecthﬁfmmcljalﬁﬂlcﬂil

2, 3-di hydr o- benzo[ 1, 4] di ox Hlmr&rﬁth dol yI
111- benzoinlidazolyl ; and E&%{%!%déﬁmg%irl%l/? %yé'gd%rpt I ona ji substituted with
one or two sutRédsBidoges G ad¥yh erdeldendent |y  sel ected from Cl-6al kyl ,

Cl- 6al kyl oxy, Mplhelylalkdnadigl, cyan, C -gal kyl carbonyl, O -4al kyI oxycar bonyl ,

8142;:%;/?)((:&0%%%” ¢ gﬁo&@%@%&/ EEéOOS}%M?OlO - W A conpound as

claimed in clai m¥%H fldent s nitrogen and X3 represents CIL 5
3. A conpound as otmowMXWmM m@mmymn@m@m:bpmmm

represents nitrogfiBtid with mct Balkyl; Cl @i m 1 wherein both X2
and X3 represent n tro &g med i laims 1 to
2 Wher ol n r adt cal "R BRPRLIRPEY apigy r‘%ﬂﬂ*&ﬁ%@ﬁ&ﬂ%?@ﬁﬂ&ﬂ% yi2. 6. A
conpound 48 clai med i nisaehjindependentiyriclegted om Gyhalid; Gy yzdidilemal hal, cygsoesent s OR9
wherein R9 is Cl,. 6al kyr trffuofdmefigl;Wherein R3 is hydrogen. 15

heteroaryl! is furanyl, thienyl, pyridinyl, pyrazinyl, pyrimidinyl, or

pyridazinyl; and said heteroaryl! is optionally substituted with one or

two substituents each independently selected from C;_4alkyl,

15 C14alkyloxy, halo, cyano or trifluoromethyl;
Bis N3R4, or
OR5;
wherein each R3 and R? are independently selected from
hydrogen,
20 Cy-salkyl,

C,.galkyl substituted with one, two or three substituents each
independently from one another selected from i;;'droxy, halo,
cyano, Cy_galkyloxy, Cy_salkyloxycarbonyl, C3.gcycloalkyl,
polyhaloC;_4alkyl, NRSR6, CONR7RS, aryB3, polycyclic aryl, or

25 heteroaryl?;

C3_goycloalkyl;

C3_geycloatkenyl;

Cj_galkenyl;

C3_galkynyl;

30 aryl3;

polycyclic aryl;

beteroaryl2; or

R3 and R* combined with the nitrogen atom bearing R3 and R* may form

an azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, azepanyl, or

35 azocanyl ring wherein each of these rings may optionally be substituted
by C;_4alkyloxycarbonyl, C;_4alkyloxycarbonylC;_jalkyl,
carbonylamino, C;_4alkylcarbonylamino, CONR7RS or



7. A pharmaceutical conposition conprising a pharmaceutically acceptable
carrier and a therapeutically active anmount of a conmpound as clainmed in any
of clainmse 1 to 6. 8. A process for preparing a pharmaceutical conposition as
claimed in claim7 wherein 20 a therapeutically active amunt of a conpound
as cl ai meWO290%85226f claims. 1 to 6 is intimtely m xeBCHEFI|0H051010
pharmaceutical |y acceptable carrier. 9314A conpound as clained in any of
claime 1 to 6 for use as a nedicine. 25 10. A process for preparing a
conpound of forrmula (1) wherein a) an internediate of formula (l11), wherein
Y1, Y2 and RI are defined as in claim1, 1is reacted with an internediate of
formula (111), wherei nCi)SLa]kyl@ONf@{f?;Rz, A, and B are as defined in claiml

and Qis selected fr%{ﬂ]er f OND, iodo and trifluoronethylsulfonate, in a
reaction-inert solveht and optionally in the presence 30 of at |east one

transition netal couBf ishydiogenEnyalisand?, palycydigsrylonbeteiopnhl e  cat al yst
such as pal | adi um asR66 lBlRgendrid)_sslkylphenyl phosphi ne, or triphenyl arsi ne;
or O HN~ NRr 41 ﬂk{) conmpounds of formula (1) are

en/br
7 3 S
converted into each 0 ﬁeh}a%og%’éhﬁn afﬁe%bwn WD 20051085226
PCT/ EP2005/ 051010 - R% & hydeogem Grnalkyl 9rPhe8¥: 0% ons; or if desired; a conpound
of formula (1) is coR?&Cedlkyl, ot ©_alkyhsubsttaed with ahd, ywaaathiee abl e aci d
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formula (1) is converte ali; and, if

desired, preparing steP¥BeRchale gyang, c;lsgﬁ&}o,xgé“,ﬂé XKyl 5 11. A conpound
of formia (I1X) |0 HOCE gokclsalkyj Cagoydpalkenyd, Rifluoromeitiyl, NR3RS,JCONRRS,
aryl3, polycyclic aryl, or heteroatyl?;
wherein 7
aryl3 is phenyl; phenyl substituted with one to five substituents each
independently selected from C;_salkyl, C,_jalkyloxy, halo,

15 hydroxy, trifluoromethyl, cyano, C;_4alkyloxycarbonyl,
C;4alkyloxycarbonylC;_4alkyl, methylsulfonylamino,
methylsulfonyl, NR5RS, C;_4alkyINRSRS, CONR’RS or
C,.4alkylCONRRS,;

polycyclic aryl is naphthalenyl, indanyl, fluorenyl, or

20 1,2,3,4-tetrahydronaphtalenyl, and said polycyclic aryl is

: optionally substituted with ane or two substituents each
independently selected ﬁ'om“C1_6a1ky1, C,.¢alkyloxy, phenyl,
halo, cyano, C;_4alkylcarbonyl, C;_salkyloxycarbonyl,
C.4alkyloxycarbonylC;_4alkyl, NRSR6, C;_salkyINRSRS,

25 CONR7R3, C;_4alkylICONR7RS or C;_4alkyloxycatbonylamino
and

heteroaryl? ispyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
triazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
pyrrolyl, furanyl, thienyl; quinolinyl; isoquinolinyl; 1,2,3,4-

30 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 C;_galkyl, Cy_galkyloxy, phenyl, halo, cyano,

35 C;4alkylcarbonyl, C;_salkyloxycarbonyl,
C)4alkyloxycarbonylCy_4alkyl, NRSRS, C;_4alkyINRSRS,
CONRTRS or Cy_,alkylCONRTRS.



the N oxides, the pharmaceutically acceptable acid addition salts and the
stereochem cally isoneric foans thereof wherein RL, R2, X1, X2, X3, Y1, Y2
and 10 A are as defined in claiml.
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2. A compound as claimed in claim 1 wherein X2 represents nitrogen and X3
represents CH.

5 3. A compound as claimed in claim 1 wherein X2 represents CH and X3 represents
nitrogen.

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

10 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.

15
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
20 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.

25  10. A process for preparing a compound of formula (I) wherein
a) an intermediate of formula (IT), wherein Y1, Y2 and R} 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 Qis selected from bromo, iodo and
trifluoromethylsulfonate, in a reaction-inert solvent and optionally in the presence

30 of at least one transition metal coupling reagent and/or at least one spitable
catalyst such as palladium associated with triphenylphosphine, or triphenylarsine;
or

| i
o
£\
B—y)—A—)é\_JXz-(/— >—Q + H—N/“\ NR! — ()
Xl= 3}1_4{2
I (Im)
35

b) or, compounds of formula (I) are converted into each other following art-known
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transformation reactions; or if desired; a compound of formula () 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.

5
11. A compound of formula (IX)
R2
8 M X
HO—C—A—X’ x2—</— l‘\>—N N—R!
7 Xl== Y'.l__‘}z
)

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



