MACROCYLI C | NHI BI TORS OF HEPATI TI'S C VIRUS The present

invention is concerned with macrocylic conpounds
woavig49sahi bi tory activity on the replicati onrofi/EPR@®6/064974

hepatitis Cvirus (HCV). It further concerns

conpositions conprising these conpounds as active

ingredients as well as processes for preparing these

conmpounds and conpositions. Hepatitis Cvirus is the

| eadi ng cause of chronic liver disease worldw de and

has besgiErss fesaISTRf SONSALeF At SoFBt A el €S8R s

=T

HCV i s—a member of the FtavivirTdae +anrty of—vrruses
in the hepacivirus genus, and is closely related to

ngfafégvégérfév enus whi ch includes a nunber of
_ human di sease, such as dengue
Vi r ush@nthyeht 0w f eveit&d rius, a ddsd hwanim@lcatalytic
pestivirus iamly, which includes bovine viral

CenEThE V¥ F il OHOES sta sy ksne-gkermks -
B3 AGL St rapdad RNA idis, with a genome of around
J

600 bases—the genone conpri ses both 5 and 3'
unt riahsy kel gkgiabhs, ivhipdr adopta Rorsecondedye glycols,
structures, a d(g central,K open reading franme that
o Ve RN FATH R h 01 S ting ER 10 RETI0D
mEHB A0k PSS . g Tieo POl Vg Qb LA BNCAdes £.80 ACNSmpositions, as
products, which are generated fromthe precursor
sPoVsiprdtac dy asormtestiated sathepofdustiand £

tiransl ational, .en rot eol ytic cl eavages di ated

o e B T T b e oo THa R T 0 it L

pr ot Bhésp i dubhitteort hef coriey Tuied epogRsl € Wy of hid rthse

two envel ope g{ycoproteins El and E2. The o
hyrkY stttk 8 LEINS S rotigs eneve soe dvedinivgis is

| D0 [ r

g%ﬁ%ﬁ%§£§2§¥g§§ééaﬁﬁngé proﬁg?ﬁi o% ?iqﬁﬁg%%ﬂ$dﬁ§fW%ﬁﬁr' ©-9g-
2Rept i Catnokedfot ater e gempine oS avddilared dwidm. The

RNA- d dent R ded hy. _ .
r QP RTUr Al DL BH T8 (RSRB) T UG it (PR tution
r0d IR ASehe £d18y Vo idiel d £ages adcpratease ddnetdPnsecurs,

both encoded in the bifunctional NS3 protein, have
WHeh HoWH 135 b e Ssemt RN - rRgtause itdre dfr e RNA formed

I {d serd nhe, prot | so
T T O D re 3¢ P NP g 1y b 2 rule
nmiBat b oy nidreoa iy iate aglpe i nfdictlilon,eree nEljyorolt yarod higher

i.nfected jndividual s devel op chronic hepatitis because
2 D T DA SA® phar R IRd I 1 QT ekt ooy RRA Hutt 1e

sdd cteh ¥ 26§ | o Gid Rt Iy Xend Ny PAFdl cul@ry s theed agdke ot @
vi gorous T-1ynphocyte response and the high propensity
SHIPESRS VihsSeePRA BY er eaplelen theprepmtteiar i gapatrroduct

0 ctio onl c i.S; rqgr es .
ar?% ﬁ%eér]i%jb%egi%&]f&e%’di ngl 0 %%%%és% s"?lteng:-ﬁs)? grééC?rleSls of
the verk ¢l seasexidsnd HCC (hepatocel | ul ar carci nom),

maki ng it %Qe | eadi ng cause of |iver, transplantations.
Ther@ret o Hel 6 TN Yot yPEPERRF i & ihairsndary
rSHYLYHES s W Cih @F & Sh Tt et ]y St AMEDf water present
geographically. HCV type 1 is the predom nant genotype
in i opRcahen tihietUSirThf ekteaursi iidh igemetdsure improves the
ogenei 0 | port ant diagnosti c and
sgcfél%l[lc‘gjf{?n% Y%%?%?ﬁ%éﬁ%%l%&p? aitﬁrlgeng difficulties
i n vacci ne devel opnent and the | ack of response to
t herapy. Transm ssion of HCV can occur through contact
W th contam nated bl ood or bl ood products, for exanple
foll owi ng bl ood transfusion or intravenous drug use.
The introduction of diagnostic tests used in bl ood
screening has led to a downward trend in
post -transfusi on HCV i nci dence. However, given the
sl ow progression to the end-stage |iver disease, the
existing infections will continue to present a serious
medi cal and econom ¢ burden for decades. Current HCV
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of any of the subgroups of conpounds of forrmula (I)
(i ncluding the nunber of substituents); specifically

weabw/as9ph or Het nmay be substituted with 1, 2POT/ER2{06/064974

particular with one) radical -or radicals RLO; wherein
said R10O is any of the radi cal s nmentioned as
su | f 010" ;Het eci deflnltlons
ofmﬁﬁgmkgﬁg%ﬁﬁh dr&gfgr%lt%%r%o% O%l t large
sulagroumts aff omtmum:}a&veoftof @emdetmofie)d &erdefelc@e@rlng the
above; or in particular R10 is hydrogen, Cl-6alkyl,
C3£7E§%153Ikyl phenyl , pyridyl, thiazolyl, pyrazolyl,
am no_ opidraNAldrANTRNG 3T Fiss bl blsd rwiah «G1 f@‘?lldk%]n'
or am nocar bonyl or nono- or di Cl-6al kgﬁanlnocarbon
wherlégiarnEdtl val geansclfivded noyeesliingi nyle, reiagerdioti sellectivity
plper 2|nyI 4- C1- 6al Kyl pi perazinyl (e.

et hy] 6ipera2|nfl é% ﬁﬁgliﬁéFeggn%waQngn {he

nD m@mﬂdlmd i sOfo fPis et l@alnlaay lox@le¥p s oY kgPineNhy-c® can be
substituted with one or two Cl-6al kyl radicals; and

thé 5”é'iWe W'tlhd)ﬂ S“lal’lrllﬁoleﬁcesﬁypizy|a>1;|ergr1@u'§5 cadplytic
Lisgnal st t e

par?%guﬁgr#ﬁéﬁ% 1 or %%%%Sbgggfégﬁtggge sually focused on

i ndéypersedredtyi ogelodc red f ramni@e- &arldlqollysﬁtk &altladyysts and

?ﬁ&%&?ﬁ? 2‘% |$r Sgtggrhﬁgflﬁc g%gllpk Isff:lrfggegb&viet e% M3%8acure.

parti CU'C%rta'ltyt'IQ‘y pﬁ%&é\é@%%ge@)'ro%tQ%'gk)é' higher selectivity
C3-7cycl oal kyl, aryl, Het, halo (e.g.” bronmd, chloro or

fl deor @Pﬂ%ﬁi@ﬁ%@d@’qqie p§@|¢elq’¢e@m ﬂf@@luaz§dRMactears levels
bove an Iy Aot b r n
e R s, e s P A oyl oA
r adhi, a8 , SyBelG ﬂ]SEd\—lﬁDd@B (8@-11)ar1©1r U(Sl—Ae—6a)L2l4r)(5|Ol8des Such
phenyl pyridyl, thiazolyl, oxazolyl or pyrazol

(e 1o Bihi T SN SOPRTA 1By SERSSEIYLPET I IR HRP@1§§
defé;d&%%n%}@\i%sﬂm RardrC Widh opfitenally %H&%lelt ed
whith an R10 whi ch may be hydriogen, Cl-6al kyl (e.g.
rretqwalteretaﬁw phosmroopyn etlectropopli)ivamcenplexing sites,

pyrroll [ RIl r|d|nyl i_perazin

Cﬁk pfberggﬁn§Fgf%an % RO pi (e Paz Fsyay- 2t
rmmlmigew,l b iCkrEalngteg Moigu 1(fGitee alrk WatdixQ.ate) .
am nocar bonyl, or nono- or di G - ealkylanlnocarbonl
and wherfigt SHHPHAS R Q%ﬁﬁlyt&&w9¥Q9ﬂsS@ﬁo&ﬁ§wﬁa¢0r
OPHIRNAJ- SRS i Whed 1Wrdh 38R tlona JyL@"f\l k¥gll cols are
radi cals. Preferably a in the isoquinolinyl dica
sp@OJVfaDedrunHeQO(Oélb)Ndﬁ (Gerdl JPa)20|Or1dI5lldésl,aw1eorfe1n a

(G P BsraLel Ut SRt SatR b 2 AT lor

t he irdigeal =t T8RN arediss scubsidntvlée&t anofa 1€l ed® oxide to
specified in the definitions of the conpounds of

f orifl £NeFroH nghy Lofy kee SGIdupS Shec aFsesenes off

for I ryd I ar R10 is as defined above;
espembqirf &lﬁf% ”%r“%&%nly Cl-6al kyl (e.g. methyl,

et hyl , |J$R}pl>r—<i|@lo 92,28 hist ydl)reca:mdmzo [ynrer mllsledlorfylm,olybdenum

plpeabd|nyhﬂvﬁﬁfera2|gﬁl t 1ﬁﬁ#p%alkyl% %Qggégwﬁon of

Cl-GalJodramdia.ad &k @@Me)r@'@l%olama@%qw hen¥he Presence
nono- “or d|C|-ea!E£;an1nocarbonyl and ‘wherei n t he

m%(ﬂﬁﬁi@mrﬁoﬁl' iadichea@yr -opt i onal | y substi t ut ed
with on ry 1 i cal Also prefer
R9a in Sﬁg |§%§b|d& |nyescr %ba t§6e0| o@h&&? é§¥be“e

or x@-desa)withiclwides: asereinbeachi Rl s_'_na&hréefprlas@énce of a
above, and especially is hydrogen, halo, G -6alkyl

(e.g. methyl, ethyl, isopropyl, tert-butyl), am no,
pyrrolidinyl, piperidinyl, piperazinyl, 4-Ci -

6al kyl pi perazi nyl (e.g. 4- nethylplpera2|nyl)

nmor phol i nyl, C - al kyl am no, (G -eal kyl ~am no,

am nocar bonyl, or nono- or di G -eal kyl am nocar bonyl ;

and mhereln the nDrphollnyI and plperldlnyl groups may

L T Y 1 o o o
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t he procedures described above for the coupling of
(M) with (VMI1I). A general procedure is represented

wonoaa49sel | om ng reacti on schene wherein L3 i 8CA&P2006/064974

speci fied above and L4 is a graup -O- P&, or a group

(XXI'V) Where L4 in (XXII1) is a group -OPG 2, the P&

ar : t r [ ¢ i.d_caupl

o R B TR L A L SO

yi elldgicog si.ntler WSdiratied 60XVIL6) aokiXXkl) swheeai AsLeiseribed,
a rEdicaI ). The buildin%oblocks P, Pl " , P2 and.
P3WHEEE i Hife SFrEpactht PS5 %1 St Re IBGHSERARAY BROFBRRDIAM

(1 x20@&n be prepared starting fromart-known

i nternedi ates. A nunber of such syntheses are

descri bé® Rerle el 5i8n ivpdé réettaid toSyhehesies odf aPZ2atalytic
buE%di% i%h%%k%oTh%ig%nbuildin% bloiks cgq a%n a
pyrrorirdine Mo ety "sinde Cul' 8§ Wit a4 “gf &Ba-EPﬁ gompound
TheoRplgxedp wdah ke coupledohpoline pynkeekid #eoki RAedlyroup
any conveni ent stage of the synthesis of conpounds
acCOFBIrAG G Rd OFFEdERE /| FPERPRIALOSe BYFEESER is to
first e t 0 - p idi-neri
R S

i . eetRllatepst,i doal lthewhtyhlroRgsRIs' otffaellkydedeP8xides to

foll db he crocycle formation. Another approach
isae%wﬁgu gﬁﬁﬁgq%uilding bl ocks P2, bearingno Rl

substi t gentaqdittibneaghoRlesaed R3r and Leoaddttibe BE

group either before or after the macrocycle formation.
Buielldivdgnsl gdrsorz davmpelfvdpacedxbyeseacompgiging a two-
hydlr, ralj deri vati W th.internmediates
(v%.t%?y-% r%\#égs), B eté)cer i%bé%)%é)ﬁévweetdf gp :Cﬁléng‘%ﬁt'hggicg

of pldocestsarst iimg oflivemth¥) redhitd oheadt adkyileneepxaesient &dth
in the schenme bel gqw, wherein L5 is hydroxy _or a group

- OP@FPOdy ABXHEY rEpréSeRECEePLeyPéup SGER1aStrhéollowed by
gr QR N8 HeGhnadS o3P eGH 164 12baY e -aRd s Whefreihe
further the groups L2 and P& "are asS nenti oned above.

| n rewe! lémivddisnentl en2 jcarP@nates. Examilgsovdctsiuel gmomstep
( XXM . I n.one _enhodi nent the_grou i
bCPRRRErN S Ao Py B BarbaRy P L Bacy - 108761 and
hy dieesny-sand 1t 4gt.arting material (XXV) is the
commerci al ly avail abl e Bochydroxyproline, or a?y ot her
Stereoi§@ﬁ@ﬁw@tﬁoﬁﬁgﬁﬁ§ﬂ§bﬁ%reﬁ@g hydrolysis of alkylene

BOGoab ARy RQ ida&c riifb PRI Gl-ar 4t B 3L 530S L3RS s
of the latter. Vhere L5 in (XXVI) is'-OP&2, the

cadimedt st dtce dthiengrsgr oudfp medy bide nuenove d ufglsiten ig metal or
procedur es, described abqgve .to .hydroxyproline

e ETRTE TR Catt RS o d B o 980 Eand

L5 dup stORGEe A @indul¥st iithitad @wary 1alnky ly1§%iars, Yy the
particular a nethyl or ethyl ester. Hydrolysis of the

| atteaCtdsre o ft s UdRE ideitecOF e sybwd iy tedawddyd ene

pr G+ 18c] ydrolysis with hydrochloric

aci eﬁ:i)n%rn%%sgr%thoﬁdacett anol with an alkali netal

hydr oxi de thulyhapia@dss masaitdesumadeninh thieOHydied ysis of
i nternedi ates (M-a), (Vl.-b), (M-¢), (M -d) and

(VR St st I e pessarar new

f old \oy i e trikiHOVith dTRINRAS 1WSING KWWy nStedshiiod using
materials. Internediates (Vl-a) which are quinoline
defihadtliwesst isigc gl aeHesd Weercgita IRBY sopposditdgins still
(d}%haﬁquy (d-3), (d-4), (d-4-a), (d-5) or (d-5-a)

as specf?ﬁed above, may be prepared as shown

bel ow. Fri edel -Craft acylation of a 3-nethoxyaniline
(XXVI11), available either conmercially or via

art-known procedures, using an acyl ating agent such as
acetyl chloride or the like in the presence of one or
nore Lewi s acids such as boron trichloride and
alumniumtrichloride in a solvent |ike

di chl or onet hane provides (XXl X). Coupling of (XXl X)

with 4-isopropyl-thiazol e-2-carboxylic acid (XXX),
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A solution of carboxylic acid 10 (I GOrg, 0.158 mol)
and carbonyl diimdazole (38 ng, 0.237 mol) in dry THF

wooimoi49sas stirred at refl ux under nitrogen f®CT/EP2006/064974

2h. Optional ly, the azal actone derivative, if desired,
can be isolated. The reaction nm xture was cooled to

er at |.opr opyl sul fonam de (29 ny,
O 2 o2 Hhe 3A0LRKa, %, 0.237 mmol ) were added.
Thi s sollhel presaentheatvedtaon5@rovides5h. ptheasst fer the
reacti on m xture masé% Sled down at roomtenperature

anGOLEREEAL aLEd 2indr Y 886G c a1 FFesSutBe FRETPERPAGENT
was 1 Rafeinkl en et d rgani c
Iayér§&E§%Mg$§@dhmﬁrﬁ%gffgggggpﬁgdOHCE E§§aggg ie
evapopasad i, gcaébpsodn@xgﬂeaaodl@atess wherein the

Purlfl a Lon b fIa h chronato aphy di ent of

Er AL 208 T0 SOMPOH TBel CAFESIAEd G0 g Lovaop BEtRgte, and
ti bbe 1@&1@<1l1§zt al ﬂna@S:o@y\Mlllt:e ch@‘lﬁ@ﬁngmcémp?)@ﬁd( MtH) +.
1HNI\/RCDC|3):0916nL 1.80-1.96 (m 3H),

2. Petaijgd Pescpyptionzofs t ﬁHInYentmnHz) 2.45-2.72

gm964l(_|)s We3 'q)%?,edf s%%F%tpsllHéblg 20%81dl(_g)'rl’allt;r'ai‘}](i/lzagg!_%ﬁﬁ’co} S may

= Be8oHraihkdHw) thd a6 ifproividd dcti8hr)y, abd@oft sellHctdvity

= 10 Hz), .5.52 (broad s, IH, 5.73 LI H J = 8 Hz,
18%Mz)reaé:té§m g(f F%)e c?rég}_%vgngllpﬁg ggiyée 1§dox|1ge jn the
g@e@énc% HZ:‘) wate38 ahd, chidbod aao§1ﬁé) w17h53 Q:%ta'l@):’lc
I H =9 Hz), 10.23 (s, IH). Exanple
Syﬁ:pﬁ]@gsgtgfon comprlslng a metalate, a halide and

S Lp R R s TR

4'6]nona%ecpEoe@es4o¢amh@xpkeeea¢|dn&%nfhantp&beeeds with
conpound was prepared from
4- ApGrERyest FEtGW§6§r6&¢Iéﬁﬂﬁ&FﬂWﬂéiePn4CYWParlson to the
7- RRLRLY fYii e aRE i tk?fl@%@' 3k8 désf @bl awikia ehBe g1ycols
procedure (Step F-H) repor
18aF2dp$£@u$@@r@pywﬁehpaz@w-axyl]E%rm@emonyQSn@tbne$s also
yl oxy] -2, . 15-.di,0xQ rlc
NS REREe AR B T E Che a0t o Boeg=alkylene
( Mgty to 11 B viYRHOERCIt8)e a1kyQknk. 44 rbﬂSln a-’c.%H)andl h84her95
(m 3H), 2.11-2.30 (m 3H), 2.43 (m IH), 55 (m
H)al kgll@:pe( 9l y|qq)l $,3 cgmp@medz |t|)o P3OGESERS |d|q)scr3b§41 in the
( S g 131'6!)1* a@‘t2 [3 o(th hIeH)c oﬁ“rvé% s(l‘Qm ‘JJ £ aai k?/ l'é'?v@ lolij)l’de s (t é)

IHﬁlkWLH@é79l?qghs ZH? th€9@©@¢eSpHndln§ 8l&yﬂzpe 9.5
}f-ggr%arrpl e 4: Synthesis of

|Vﬁﬁ? 92- (i sopr opy! ani no)

t hi azol -Trey g1k 1Rl @GSN @lsiedt as starting material in the

4-yl oxy] - 2, 15-di oxo- 3, 16-di azatricycl o

[ 1PrDC5S04'd] idweadedertaery hage daicsanpopreypdiopadpy! )
sul { 13 A sol t| f L

[2 (E%gngTrtog) am no) thlﬁ Zo'}ﬁr% ?f}pL}%nds having a vicinal
- 7 -oxetdeo X(equei 0l |gro4}pyllmxy:]he1r molecules.

2, 15-di oxo-3 i,azatr.ic

4 6] nondHSE LA . GBS 6 ian ad Renes priges sdaghe
MRjonaand Gyhenyd diym dazole (20 ng, 0.125 nmol, 1.5
eq) in dry THF (4 nl) ‘was stirred at reflux under

ni trogen for 2h. Cptlonplly 4 he azal acyone
derivative, if desireR caitbe T<dt ared. Themeaction
m xture was cooled to roon1t e(ature and

cycl opropyl sul fonam de (15 ng,%0. 125 mol ) and DBU (19
ng, 0.125 mmol) were added. This solution was heated
at 50 C for 16h. Then, the reaction m xture was cool ed
down at roomtenperature and concentrated under
reduced pressure. The residue was partitioned between
CH2Cl2 and HO IN, the organic | ayer was washed with
brine, dried (MySO) and concentrated. Purification by
flash chronatography (gradi ent of EtCﬁc (O to 5096 in

R A Y B -—n A Y M L T




curve for each test conpound. EC50 val ues were then
cal cul ated, which value represents the anount of the
woanpaandr equi red to decrease by 50% t he | evePCOMEP2006/064974
detected luciferase activity, gr_nore specifically,
the ability of the genetically |inked HCV replicon RNA
to replicate. Thﬁ foll min% Table 1 |ists conpounds
t hat welF&eprepaRedt&clor drAgresdany lonsepteshatapohgdrogen
ex e e ] - d wi t ;
e R S B B e B e e T
t héroompotind$ tesbed aremal.sdngepilétyédgrdapl, erepresented by
1NA§ROC¥LIC I NHI Bl TORS OF HEPATITIS C VIRUS The
pr 8sénk i nEnener ors R oR&efrEabwt hagaéremylli o 3 carbon
co ds jhavi ahibit.or Lvit N
re%ﬁ?@%figﬁ %?B%ﬁégﬁggg%rt¥gg%&&¥FuéO?EE%§g’lFuFEr?ﬁer
COB9@&6§yC%¥BQ§bth%@sb%OPBéb%hﬁg b?@%@rﬁ%ﬁ??uﬁd$ 82 and R3
active ingredients as well as processes fof preparing
t hespreerpeURgs ragdncarpasi bhangd HepakkbhgsCavirus is
the | eading cause of chronic |iver disease worldw de
an8cRasubstarmitedf 6aus 0P l&ghspdernabradnetipegl preferably,
resear ch. is a menber of the Flaviviridae iamly
of Rvirr B€es Ron anke Riepadi vepus sgatubydandens atbusel y
related_to the flaviviru en whi ch_i.ncl udes a
nunber gﬁaypﬁﬁgeg%iﬁﬁﬁF@%&%da#%yﬁﬁﬁgnoéﬂgggsgsegﬁgﬁrgs
dengue udier é$ hanenygeblkadef, epebpyileus, okidel 011 hecpbixiBlutane
pestivirus iamly, which includes bovine viral
di @fhéa vEPQLYPBYPPE.: fevtns RIFsSPLi vBvesénse, the most
si pgl.e-str.an Vi it around
o, 805 Bacen Ml Tperons e e Soavpern Brded 3
unt r ansTate ¢ repgirans onhiodh addgpenRNAxsdesndar yell known to
structures,, and a central _open readin rame that .
onbges 13 P sy pron 4R O okr Gindt8YaTDea00s0°, it may
ampR0 paeidsedly ROkY Rt eikhoenCades ctenxgane iphodyct s
which are generated fromthe precursor polyprotein by
an SshoRESEratle@ -s &Y 83 ToPIcOXYERY FHILLCARE) atitdAazing
endqnnALeqluld ¢ cledyages apdbated By Bobhast Aflerators,
viral proteases. The-viral structural protglns i ncl-ude
t he .gor emuclieotaidiod spr(ceel forarcatmpd eefiekopehmer’ s

gl ycoprateins El and E2. The non-structytal (NS
pr%t“éﬁyﬁ&%)ﬁ@&@eosfoﬁg‘e @:lngp 'Oaglgyen yrraefcglctl?on' vol. 9,
I upgldeans oheldogase, pol ynerase, protease), as well as
proteins of unknown function. Replication of the vira

genone s medicathed ey ark RNASdepERgéntl aRRA ol fiedriasd as a
encoded %\&i% a?hrq%"ti Il 3 1RO RN mal JGNFRB) o 1 alent,
addition to e polynerase, the viral hélicase an

pr olaedse faupeisianise ok tdroeded<iinatienbistunet iocdnalt least
NS3 protejn, have been shown to be essential for

r epldrc@N%mMast HOF RNATRLT addi &ﬁ%lttﬁféml\@@t_s?‘éﬂ f& the
pr %tr%%%%t HEN 150 N aede et ATl 11QPs0fi@iaPAse ddl dted from
NS2 region. Following the initial acute infection, a
majmertaly cofidenfaedicad iaedipwiidualss gdeue op acler dnimetals

hepatitis, .becaus replicates preferentiall.y i .
PP AT SR, RSt SR Dhemistry,

pardd thnainddtienadle af. ®1dgaeaus stilenmilfdeytrablications,
response and the hkgh prqpensihy of the virus

to
mutl % -agisEdied &Yoot Wi -gif sefted 38 Yehrdyq @etalate is
| nf LGt ANy d?r{'“t%éj%%hw ¥ GRILJURHESS R ddM&s and
fibrosis leading to cirrhosis, end-stage |iver
di sedsdydearess .HEO Sthepatfmosld Iy athec aratial @) .1 smekimog vilddate.
the | eadi ng cause of liver transplantations. There are
6 maj or HCV genotypes and nore than 50 subtypes, which
are differently distributed geographically. HCV type 1
is the predom nant genotype in Europe and theUS. The
extensi ve genetic heterogeneity of HCV has inportant
di agnostic and clinical inplications, perhaps
explaining difficulties in vacci ne devel opnment and the

ey ——w
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The ester formng reactions preferably are conducted
in the presence of a base such as an al kali netal

woaniyanatse or hydrogen carbonate, e.g. sodi um BCT/EP2006/064974

pot assi um hydr ogen carbonate~ gr-a tertiary am ne such
as the am nes nentioned herein in relation to the

the am r oned herein in relation to the
ri al k. EReneRPRopky FaRPnbE el Bnratona, aghuce

beatsedsi pohkenesvenlligr ehagateaet easboonpei serpihges

such as THF; hal ogenat ed hydrocarbons such as

di ¢HoPaéf hari®03CA2CI¥20hidPocarloAs 1 &Tchnds [WOLUéne; It is
pol ar aprotic solvents such as DVF, DMSO, DMA; and the

| | KecegnyéRts thiketbenpbandstsly Pér AiIFaS(Mptakhatei ANRSNS 1is
'chyg&ggeandseh@ QQEEQUBﬁgmg%EQQfB%BP?éeﬂBSQrb¥he.

(1-1), can also be prepare y renoval of a protecting

gr copdRGiohisomtatber pespendi nd nher pgereptotiretadion may
internmediate (3a), as in the follow ng reaction

SCHERGE. Fio Dt OLECELRG tor bl PGS ACHRRL AEAThP FemaRpLY

of sthephilr egerpkat-echitAgngr oups mentioned

herei nafter and can be renoved using procedures al so

ment i on@dehemeunaf oér nEiie letar tsad mat eheabsoc8ap phi the

t he _above reaction _can he.prepared follow ng the

or BESRGTEs R OFERanp s 8 a b AL PRI f e biiBonnASSoP T 7R &- 0001
(I ko but wsilngoilntekyednat exivber eirafelabgyouphB3mesalate
PG. The conpounds of formnula gl) can al so be prepared

by 1B REEISRG Lark ™ APePROYPAL 1 £8P WPPAS Afefmeli 4t 801 to 0.1
(4Rblqﬁoqu%hkg§gngnO&qgeﬁolIomﬁng reaction schene

wherein the various radicals have the meani ngs

speci f i hecabbeve: h¥liide( 4k)erepltesenteomppdnoxgomprasing an

| eavi.n roup LG _such as a halide, e.qg. brom.de. or e

chF&ﬁP%e%foPngnOér&%?u@ﬁ&ﬁ?P%jr83p9r8%§.q&e?flgpg,perlOdlc

trichlhate (@kcdoesiihat € cand phke Nbinkec1biuese cenbodirgant c

the reaction of (4a) with (4b) is an O arylation o

r e&OEMdRtand Recopreseatd oas| ddviing BdrsiielthSsientific

re i e uc f.ol g the [procedures iy

Qo BT By B Mg e WY e e Csagp Ly the

31 ha875e88%) sellecact ifcwmarhet hirsupeadt ichiorsdes, bromides

conducted .in the presence of .a base, preferably a, .

ot PG IB8SEE S n RS o REB G Py TOEVBALICE 4o Hhe lggide.

the sol ventsymNti-aned sf ah i@l ofREireR r9f pAR sPMoHE um

bond. In a particular enbodinent, starting materi al

( 4&r liisleseactued ewingEly Y( 4bmongd uth & agrigesneadop léaddsmetal

“hHFH;QP strong enough to detract a hydrogen fromthe
alldes. . .

hydroxy group, forexanple an al kali of al kaline netal

hydri de Suchnasint K forhasddieumsyidriindeheopraldealsi ofettale

al koxi de such as sodi,um or, potassi um nmet hoxi de or

et RPEFEL PJOVRIGIRR tiér Siuittealde 11 AP reRds of ifrer ©-0001
solyvent, d i Al RO AR UiGieSOlpMHer 819, MR HalYide is
and the like. The resulting al coholate is reacted with

t herarsdrdt iimg aagemoyrdb)in wiher giamae iof £rom taWdd to 0.1

| eavi.n ro s nenti.oned above. The conversion of
(4530%%"0211 )aliﬁqsyﬁnedmt % YS/pe of O aryl ation reaction

does notMLhange: tite StearadeheBaowy igw aricm at see for

t he carbon bearing the Q%Froxy roup., Alternatively,
t he¥aagels oh dfaydn)imiidyanssd glmaa% Femdstduct ed

via a Mtsuno reaction tsunohu, 1981 hesi s,

JariEagf L FiDg e e e TR et Eifeg 1992,
36,52 %2 B UY W3 K ahnaih St rilve Rt kel et tfarmin
195&? 36, 5, 6193-6196; Rigﬁier et al., Tétﬁgﬁgdron 7
Lett., 1994, 35, 27, 4705-4706). This reaction

conprises treatnment of internediate (4a) with (4b)
wherein Y is hydroxyl, in the presence of

tri phenyl phosphi ne and an activating agent such as a

di al kyl azocarboxyl ate, e.g. diethyl azodi carboxyl ate
(DEAD), diisopropyl azodicarboxylate (D AD) or the

i ke. The M tsunobu reaction changes the

o, S e Y 4 o - o, " o o e I Y
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transfection with a luciferase reporter gene whose

expression is dependent on a constitutively active
woeng/pesaot er, and such cells can be used as &CT/EP2006/064974

counter-screen to elinmnate non-sel ective inhibitors.

Due to their antiviral properties, particularly their

ro i es he conmpou ds of f rnu o]
n?ogggvr%up %herggFl %ﬁgl%ngrog Gg3°" N o h§8§ éh they can

addilkborospllts, nguatalnaby eanises, Tﬂeyahaeenaleégala@d

stereochemcally isonmeric forns, are useful int

t r BEOABAC SLNPNECYIHEGErS §Qﬁeﬁﬂéh89n@ Blyrpaity of hetero-

in IO art.i y fect d t

or oohur s ’SPor ot Rayeeks BiFFEeER BE' sTendR” rey! Bon be

compoon@sl@t tbecpcesenbrlnyeﬁbsonfnayhbgha$ebmuekn The
E treat ne t of .war m. bl gded anlngls intec

vi PO

884N p&F‘Fr’Lé’BFafmf Vivi FE8 e§88hlas re‘?Hét ot

CoRpauadpcak Lherpcesent bBYRBELORhEr haB¥rsHBBMAUANd the
t hereof may therefore be used as nedicines. Said use

asPasiedivei Aener AbBuRedtHF nhBRerent EBRpRRSesopkems in the

Sy%%%ghﬁl%dgk@ %hrﬁglo@h%ob!hﬁéhg. % bS@hSH e%hé Qize and
t o subjecCt’s susce Bl e to viral i i rons o
aneuepeebﬁecheveawatgombabrmheeeomﬁbtuons aeeoeeatedl

wth_ the_viral infection, particul ar the

|nﬂ@&?F&ﬁesThehﬁFe§éﬁtb?n@@ﬁ?ﬂonTQPSQaFépéﬁgéet6Stﬁélled
Us%h%fhb@% Rhesenk qggpqgnQ§605u@gx S@QQBQUEOtQ%EQQfshape
in the manufacture of a medicanent for thé treatnment
orammeSpa@vembﬁoﬁboﬂlVNr@ﬁ itheebpistngolpanvtiesultar bynd
HCV i nf ect.i on. resent in entlon rthe

e 3 s el e Bpakbee | bl b TRR fioee to pull

I nheetednly catiiohusr @lolkeung attr Iosk aofhikrtieet.i on by
a virus, in particular by HCV, said nmethod conpri sing

the admilfii st &NVdisasrdafk Nakt PIVI FRCKY CoLLact Ohe Lk st
of of Qf I S [ d [Ny} I
o iy of Che Subgrohae oF compnsdE or=""

fonmwbmt@bm, as specified herein. Also, the

conbi na of previously kno ant | - .compound

Sch ae T PRSI a4, SR BeTprlpes are

| Nte@ldRr Qred@NGY QM 1M idkavidsitn o fakthed he@RRURGEf are oxygen,

formula (1) can be used as a nedicine in a conbination

t hémapar tival liagr ralrec srsivwatsitée tshahggpin éhgt &g SéruCture
u r 43) n el yl]

(L s B st e R e g herein

a mm&mmmrm&mmaanéomﬁwﬁWmmmmmm@Bemuamemm

sequential use in tr atnent of HCV |3{ ons,
e,

partiiGHEic St S He t e A AR WﬁQQ?q¥§}e is
AntdsHdGM COMRAUNGR, 1eRGANPASS RJaRS spleaGied fotemramore
HCV polynerase i nhibitor, an HCV protease inhibitor,

an Xty ttorpesf aarvotter q@@@traneq,hé:rhw‘qma@e@ycl e,

a onmpdu r t.qh antiviral agent, and

co?Poemr%asu Hons' CJneraglo p% poﬁ ynmerase inhibitors

i ncl ude,chuin arhard dddrideachilo; NWR8Rd by their total

(val opi ci tabi ne), R803, JTK-109, JTK-003, HCV-371,

FWLG@B? MOV RN R IMRE T 19Fhils Y@ @y the ring,

NS3 t e itors)

3PR%§Q§gﬁ%§gie ruﬁrqﬁéﬁtégfﬁéygﬂﬁ%§'conggtﬁggpof

V\QJIZZ 4838 {seel Ie. d.5~pager-Z7 3( I 1T )InenD-RAx P hsagaro-18-

274, |ine CHB@ page 276, line 11); BILN 2061, VX-950,

GS-IRI A 06), SCH 503034, and SCH 6. Further

agents that can be used are those disclosed in

WO 98/ 17679, WO 00/ 056331 (Vertex); WD 98/ 22496

(Roche); WD 99/07734, (Boehringer Ingelheim), W

2005/ 073216, WO2005073195 (Medivir) and structurally

simlar agents. Inhibitors of other targets in the HCV

life cycle, including NS3 helicase; netall oprotease

i nhibitors; antisense oligonucleotide inhibitors, such

as | Sl S- 14803 AVI-4065 and t he I|ke siRNA's such as

~I <PFSI P \7 A A/ R e
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7-ene-4-carboxylic acid (65). Step 1: Synthesis of
et hyl

W20 sy - 7- met hoxy- 8- net hyl qui nol i ne- 3- car boRgTAP2006/064974

(58). Diethyl ethoxynethylenengl onate (17.2 g, 79.6
mol ) was added to 2-nethyl-ranisidine (8.4 g, 61.2

nmol ) othermc reactign). Then, diet eth (100
) s added andifﬁé\@¥§F2re was stirred a¥ernight at

roomtenperature. \The sol vent was evapgr at ed anqjthe

resi due re-dijssolved in ether (50 mk), filtered,
washed with epkiﬁfkgnd dried to e 12 g of an
i nt ebpedi gbe. This ionter { at e~wasadded porti%g M
to di | ether (5 pre-heated af 230 0C. “The
reaction m xture was successivel yheated to 250 OC for

1.5 h, cooled at roomtenperature, and ditut W th

hept ané (200 nL). Thélgdécipitate was filtdAdd of f,

and successively washed with heptane and ether to give

9.2 g (87 5hey PEEseRé tavgeftipnedlibe B8ciocycyél| elvelating
po : Z =2 (i +. : t [
P e bRy B Ry Paaing) fae( 58y, BxBhe of crown
suspéesisornaf cetypylands. More preferably, the macrocyclic
4-h¥proxy-7-nethox -8<nethylguinoIine-3-carboxyIate
(581€d331g9 §8THO 1Si A SROMROATLES50 RYFIWASTe

r eblreredabak,, 1+9eh ctURhi ktaect! 8ar 18ckubiyangvas

obtai ned). Then, the solution was cooled to 0 0OC and

t he pH adjastegyicd i2- Ihgilelh ingneenpranddmEgl beTheed in

SO lciogl j\{ﬁ% tfiiolnt %rl%% %{nlf}(e ;%gq?ﬁ&%%g %\%ial\é?ﬁls)i tvl\%%g g& \éﬁhteh

wat'er,” ‘acet one an was “added “in
sSmahlvep@rionansicive véirhp hanylaetrber c(4e¢ ahklaphiagheaimpduald is
250 0C. The resulting suspension _becane a sol ution

af e t2aspifptlleoussamsiican thgs NaBdeey ) anaplépli meiel
25@0 QG 4t he brown sol ution was cooled to room
tenperature and diluted with heptanes (200 nmL). The
preci pi tldt @ was roidytéried coffl adndonwashedundt h shepeanes

and et.her .t.o give. 6.4 .96 % _.of .the target produc .

56 oS s ot g PohiSs F58 (s HPPOiarBy gy be mixed

(S%%;bhq'?r&l l@tf g 1|e]?<r eforet Bexy t8orethy ke Rekbict@on mixture

. solution o

4- IYFd B8y MRCHRAYSHY-8 Chstliyiiggi serpeandsends theg iogddg may
i P 3 7. 4+ L1 1 t at

B e A o D

sol uti oswiasbdgul edhedow] atro nadiom oénmperdatder ¢oamactroeyclic

exces POCl 3 was evaporated under reduced pr.essur
TRt r e aPonde fetidn Sukiarts s Ricreast
and ACCEt ;molke RGINIG d¢ehmolas :ited O¥a ngPihe ard

evaporated. The residue was purified by silica-%e

f i Macacicore 1(iAc abelaizaR caepeans 14 #2)lepstgilvd .65 g
(92.5.9 r r.odu |l :
R B s

4- Chiledrao-iArgretdiponnBt et iyt quaistolli:ne,i Yoo daitably the
(61) .. Met achl oroperbenzoic acid (90.2 g, 366.0 mmol)
wadioddded 3501 it MalséSover M R Ay G 10|10 G 1§99 compound
4- ghl Qo fsdretihexy- 8- net hyl qui noline (60, 15.2 g, 73.2
mmol) 1n CHA3 (1 L). Then, the solution was

partiti dived dyetunderpi oe-tego etk sNaOH 1sN vanve: 1G22 @2 Ye@st 0.2

successi ve extractions), The organic layers were .
ColBI B ded (K CSOH® FAFETLporaltdd CFRe el fugture:
wap Hafdfdad, by adlasm oy ermat/ewlaphk (@nedicsniidedf an amount
AcOEt/CH 22, 1:2 to 1:0) to give 3.0 g ( 18.3 % of

the title product 61 as a pale yell ow powder: mz =

224 (M+ H+. _5: Synthesis of

4- Benzyl oxy- 7- met hoxy- 8- met hyl qui nol i ne i V-oxi de (62).
NaH (973 ng, 60%in mneral oil, 24.3 mvl) was added

at 0 0C, under inert atnosphere, to benzyl al coho

(2.96 nL, 28.6 mmol) in DMF (10 nL). After 5 min at

O0C, the solution was warnmed up to roomtenperature.

AL + . o, N
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acid ethyl ester (121). 121 The title conmpound 121 was
prepared in 50%vyield from

wa-20@/ayshb ohexyl t hi azol -4-yl) - PCT/EP2006/064974

4- hydr oxy- 7- met hoxy- 8- net hyl quynol i ne (119) and
2 (I ethoxycarbonyl 2 vinylcyclopropylcarbannyl)

d | box tert-butyl t
foPTolRhe=t REREBEcHir & r ShRPFl oI /PRb Bf BBLFEE: oride is
OfméZt[gréﬁeﬂﬁbBy|pyéfgkgbzyy|ihg BRLHUAXY o8- water present

met hyl - qui nol i n-4-yl oxy] -13-nethyl-2, 14-di oxo-3
, 13sdiLaga- thpeyébolned/nod. ehkglene oxide, more preferably

ocﬁigggc%ﬁé@”%%%r/ﬂ%éégtﬁxgghg 8%(%19 egheimbdflt) orMAter

17pk2seBtcycl ehexpbthbamoll/de¥| 21 Kkyhehboxyi8emebshybgui
nol i n-4-
yl BX§T€¥5eHet hyl - 2, 14- di oxo- 3, 13- di azatri cycl o[ 13. 3. 0.
0 4 610@t%€ﬁefztee% ﬂh@ab?@§¥htc139éﬁtl83AﬂsaﬁH§9U§t is
solution of LiOH (I 5 nm) was added to a solution of
17ppgs@2ley§poﬁ§xyythpgzghe process with high levels of
7 netho hyl. - gui.nol | n- 4- yl ox

FEkFTY SR TR VAR IOk LBl opTangchoge to
4' ékagbadaﬁe%r@eeaﬁogatb@fyhaee@cwatatb&bpegteto(&Zkylene
in MOH (10 nmL), THF (20 nL) and water (5 nlL). The
r eSHLEEng L96] GEPBRRaY1shi PRedMainE006CWRERT19Nhthe range
Th H r S}a

i £h oy BR EnOT b SERGTE08 Brtbill Eonazartbhrked hlifrene
sobuuden wapeevapdyatvedhoansamboatand patﬁtled fhymol/mol

I h t, h 74. 2
o 9415350 S8 BB e ReRET/ M ophgare1 95195 - ATRAFY o
powdelcell Zhs @§5uﬁWHHE+en8E§9 kegRYRERESHS Qﬁe removal of
(55) -cycl opropanesul fonic acid

{1¢XFES€2W@y@WoﬁéQVIﬁﬁﬁaf@ﬁc419P)PrOduCt

7- met hox, y [ [ .o

14- dIOXO%§ w%%%% %%s%ﬁkC@n t% %&Lct}%nnﬁﬁg¥bré of the

[1§r%s@n&41@h@©ta@acmﬁyebe-éddadbmnythanméac¢1aa)mandure

(6/7)-cyclopropanes ic.acid

{ S stpaibged i Bags Fhen e Mlea}eypflﬁleneﬁﬁ&wnstﬁgﬁﬁyl she

'n%h%niﬁﬁ@ QMhe B3 RihEr may re- mlxed before being
gioxo 3,13-di aza- trlcyclo[13 g

4 @]Lwla@eﬂc-tb éhe- Leeatioany [Thai @efe(fﬁzx)ed Ampeldimens of the

17 l[nfe(nf cydl 0 ex ktyl%“leélzeoloxi I)pr? ctthén%y(t “ I’%?Imqﬁn
NolailnyA-eflecoXide reactor is used either WLthout further
13-net hyl - 2, 14- di oxo- 3, 13-di azatri cycl o[ 13. 3.,0.
4' @]r&cﬂe&fec?tﬁpe%ém aée?re&oﬁﬂlﬁec Cz%ﬁc&“(tf?iloﬁénn& S ripper.
ga?qe%ra(ba_:'y M Q3 TR o'x'ldE'?'Eza(téérdI@tu%s formed
heat e o reflux for 2h (the activation of the acid
vvasbylmaompstdoby dfCtVB8) prifderct tshe eegaditrioon amidinacd
co | ed down t.o _room.tenperature,. and

50 FOHEHE 2075 oS Gnd RsuTEE hod has

m g Gflﬁ_ﬂt%émmané/ﬁrte tuacass War@dedsgpenNderinld dvlating
the reaction m xture was neutralized with acetic acid,

evaper aled 1 enife PeslUuP WY telitdoRFEFaSP Wit dhCand

acet ¢ , ot ied by preparative HPLC to

gl?é Hlén, fQ$§HR#{(£e title conpound (123, first

i somer) Pn’dﬁemlﬂlfy,( Nite) € cered. 3ot L& Wadfort i oxide
Spreggggqqpilﬁs 4 4e rngazct_or7910s (1|\r/|1+@ ¥ a%xoarm:l og at least 0.5
| Vod 7 A (23 kﬁ‘%ﬁf@%ﬁiﬁ@ aziledendp1y/ -dretiR@at 8 ARIo1

qui nol i n-

4-yl oxy] - 13- et hyl - 2, 14- di oxo- 3, 13-di azatri cycl o[ 13. 3.
0.0 4' 6] octadec-7-ene- 4-carbonyl ]

[ 1- (met hyl ) cycl opropyl ] sul fonam de (125). The title
conmpound was prepared from

17-12-(3- isopropylpyrazol-l yl)-7-met hoxy- 8-
nethquU|noI|n onxy] -13 nethyl 2 14- di oxo-3

oy ~1 . o
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ring structure conprising a 6 nenbered ring fused to a
4, 5 or 6 nmenbered ring. Typical such groups include

wQ20@8ayash oal kyl , phenyl, benzyl, tetrahydronaptthykgo6/064974

i ndenyl , indanyl, heterocyclyligsuch as from azepanyl,
azocanyl, pyrrolidinyl, piperidinyl, norpholinyl,

% PERBREL LDtk PPELRELILL: (haCELaY erBXCETNL: cocpon

fuaaaxhdetehppmyéaoturanylrehhteﬁyhs EMréﬂtht of at most
oxazol yl, isoxazol thi azolyl, i m dazoly

pytP8i BGL/ ma9r?ﬁ#uﬁﬁyﬁ O§9¢§zuﬁ9re ayﬁﬁaazb%y|an amount of
tektagglyl 10PHHaZALY! a1k0dohyl oxbapzof uranyl,
benzot hi enyl, benzi m dazolyl, benzthiazolyl,
benzovabbyp;obegzisﬁxahelytesqutnéhVaytion may be carried

t et rahydr inolin soqyi ng

t oPPEnybr BREGHAPROER R PR qUPRETBF) g, Particular for large-

teg&amédéﬁa@umﬁéﬁkbnyhtama gukRexakbnyb, oﬁEYaQE WhECBrocess

may be optionally substituted as defined herein. The

saf@nat8doHét&rocycl e moi ety thus includes radicals

such as Linyl 0 a [ :

yra20||§¥%§§1e ¥eao@é55 kgﬂh%%%ﬁ%?%%y??k BYL: catalytic

t hpeapaphelibaybf aykgmyhethugpynanyhccpkﬁengztnythe current

i ndol i nyl, azetidinyl, tetrahydropyrany

teﬂpgﬁyéﬁeph@65y9§ﬁ§ra %gtﬁahiaFoFaPaﬁfo from 40 to 200°C,

he%ﬂ€¥@b pxemgbébeﬁ&eshgﬁaaxereaxgbde%l@¥bm 50 to 120°C are

et rahydropyri m di nyl am né, di hydro-oxazolyl,

1 2reﬁeazedanyl 1 1-di oxi de, 1,2, 6-thiadiazinanyl -

1,1 -digxide, azol i di ny -di oxi.de and .

i dazol P RGP LRR AFORE EMhePeds PheY RS dted” the

het-ahgey elre firdel ude t@dﬁoabSkwethpaefa&eﬁayi@n the range of

character such _as furanyl, thienyl rroly

oxéf@myﬂootﬁpa§8p9|kPﬁn1&§f6|yFefsyﬁ§§a|9P the range of

I sexazolyly tisobhipazely! , oxadiazolyl, triazolyl,

tetrazolyl, thiadiazolyl, pyridinyl, pyridazinyl,

pyrlnldEM¢IfoﬂﬂpazmgyExampd@Biwﬁdylilﬂnscmytp the

i sQi ndol yl. In _each case the_heterocycle may be.

coniREE -t BAEEHERY T FPnd % 6 “Fobh &hf CPYRRE LPPngnd

sysi@mp1Ee adiccalz Heke icompahtaterecycl e as specified

in this specification and clains. Exanples of Het

co@&@ﬂﬁé;j#or exanpl e, pyrrolidinyl, piperidinyl,

mor phol "Iﬁ%l 3’! I %%Iel @élr’rlgldp%rtﬁz Y lewt'ﬂ)ér r %l Y50 or a

pyrazol yl, zol'yl, "oxazolyl, isoxazolyl,

t hilaza mal )Me,dunfmzt haluazaiomalvpl adchiradelgylto ithet Hicddohwing

oxadi azol yl, thiadiazolyl, triazolyl (including

1, PreqgduFsi-yl , 1,2, 4-triazolyl), tetrazolyl,

fur(;%@ﬁéralt tﬁeearlytll’orpﬂdn%iltald?ﬁé“ Mol Ry 1 ‘%%ZU'W'a’nd 21 to
pyrazotyl, triazinyt, and the |ike. O interest

anéﬁ@st the Het radicals are those which are

non- sat ated ' artli r havi h (i .

Char act ar'e GratehaR Ridtes IXD PRl alP M Bgdoe ot

hay g eang &ad walddd riegenssufffdcdi eoft tduandtt yr adi galesride a

nentloned above be optionally substit t d with the
nuRsEC e S Sise1a JEASs e dtiLon et i/t e metalate

defynidy aoec the compounds Rfs T84 a1 ’su(ﬂﬁj)cﬂ-:rnt
any of t subgroups of conpounds of fornula (I).

of qd&ﬁﬂiﬂyr&aﬂgxﬂw;dﬁﬂﬂ|Qﬂﬂﬂ¢ﬂﬁ¥dﬁﬂqpzﬂﬁleQ25 mol/l, and
foll ow n r aph y be sul stitute th Qn

or Y Ig (b]rs]ttﬁlptlifesrﬁns Sti¢h roxlyrl Bufflient
subfidrttiad tfd NS ViRE QL Wdndshtiflord alft QUErd end1f NG The
bearing keto groups. For exanple a 3-hydroxypyridazine
noi ety can occur in its tautonmeric form

2H pyridazin-3-one. It should be noted that the

radi cal positions on any nol ecul ar noiety used in the
definitions may be anywhere on such noiety as |ong as

it is chemcally stable. Radicals used in the
def|n|t|ons of the varlables i ncl ude aII p033|ble

o s o o, L 1 o, -
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reduction of the nitro group using conditions |ike
catal yti c hydrogenati on over Raneyni ckel gives the

woani7agpsadi ng anmi ne (2c). The af forded am ne eQmWEP2006/064974

subsequent |y be coupled to a hgterocyclic carboxylic
acid (2d) under peptide coupling conditions, such as

wi th HOBt and AC or any ot her suitable couplin .
AGEREE 081 F2Rn6URY: HOFRE aPt CRE T baUre S S8 with a
debydrathespreare theraad it ilke: &f § estingr bysdo eatdENtThe
with a base such as sodi um hydrogen carbonate which
pré@ﬁ@é@rqepﬁﬁﬁaFiwésdéhﬁVah?%Eeazﬁ9.thﬁeaaarﬁﬁiéPFﬁe
derj ' f) n upl to,t hydr o p

o PoBEEAFare R TRPLER B LRy SRenk At LR IE aEPut
abouetrher phesbydiexy goobp 00 dhe2qQubaazobbDhe tabObeor
di spl ace a_suitable Ieaving%group such as a halide

db
|iEeOQH|5PP§e,TBFoﬁFB¥18Pei86F "By thedtReppegs into the
quegégbknst(gf}aﬁbtBfa@.@DEVQQBIahgimahogse@kyﬁg ratio of
agent for exanpl e phosphoryl chloride or the |Ike.
8- MebByhoddinpdzwhbneedehedat Thesenagndisoobe aehidedn a

or RANCRE. CBrERAFSHCART] NESPFALERH noCcRons ! SABAG A

Schenp12A<Condaasahbon petethykpoeptanpbnacet abacandration
et hoxynet hyl enemal onnitrile_in the presence of a
suilitdbpscpgse) Bﬁepepﬁépyméﬂﬁ@?#dﬁtgﬁéﬁnﬁsO§66Pun1The

et [ [ X I - provides ;

et Pt abs ey ez re Sard derrvarryar PRy ate

Hy deabysiasuat the etrbykuest dbyethectedtbhypubneatmppfy of
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h as lithiumh |l owed, by a
deEQPbo PPt tPBR 180a e ENEEVER By RELLAS LRESaifbFddals and
idth i the.tri. ti . i ti
AR SRRy Bak i ER RO NLEHBAGT AL VAL Ve

i Ngkaree ofeChyldiitadnde Exatbéepr @8ence26f a base such

as potassium carbonate ar. _.the |ik rovides th ,
Correspgﬁ&iﬁ&agFﬁéxya&eﬁﬂ&gﬁﬁvglnggf%e¥hénd t%e halide

tfba%%ﬁ?%kt%ﬁ%dp%%bg%tQZﬁQk GadesUBsequentlfy chent quantity
obt ai ned together with the correspondi ng acid (2Ae) by

hy doolpysivd def at lkencpane agriomp oéf hedtidg bypniseati Agla mol/l,
sol ution of the cyano derjivative in faqr . .
andT ARG (Rt vstoned oFtEcha. ) B tbdrRy S icy
hy dioxirdei dEhe amindent2Ad) ogam £t [0e 2be mbeddt @tdwithle @rown
desired aci d under peptide coupling conditions

, , as ,
deséhicfed Lifh PEGRERE 2 WaS Gidfedt HE 8- REHyIC1smhs GUmtddy to
qquQ;gl' I+f i e of yrd neaated AQ dhs

co respé%ﬂ?%éﬁﬁgﬁhtgaggﬁ*bg?fyeagTﬁgﬁégid (2Ae) ¢ nas
achirevegunyestchergn NA aay pksesbeiasddwioh &heN: atmosphere
preparation ,of 8-nethyl substituyted, quinazoljne

derdtv AARFES MY %5759 | alrat(gﬁ)%i %%(%@ﬂ%%@.‘sgﬁe%geaaor
2B Rrateeat vy afhdheagicd fusncioeen ahd ke ngaiche( 288)de was
for exanple as the nethyl ester, can be effected b

subjheat inwaae adial the d9aatan G coddits s %@cw/ésin
tre it Wt i.qdi in.t f

such A sl A TR ol SR o S LR It ar he 1
af frarmled 0t ero de¥GOvatHale cart itlhen weet eoOiSl et tviict fpfa 4. 02

desired acid using . an nventional .peptide upl i n .

t edHH/GRRE Siith e Grg eacqod'm@hq e %tqﬁweln # halide
Pr esaNca fa 8 SRSEL syste asmt)r it hylcamgenddr/die ditkelene

whi ch gives the am de (2Bb). Hydrolysis of the nethyl
estaeridy anda matiald e eorrd1diden i i mresantoxiafe 00035
foll d by heating of. t he af forde cid in. t

pr &O%O]Ofe§ ?1 nrfelq elelee'I orlléshet h]{eedaqc%oﬁrazo rit.{]éo éq(%lstc) .

As descri bed above, the quinazolinol can be further

reacted to give the correspondi ng 4-hal o derivative. A
variety of carboxylic acids with the general structure

(2d) can be used in Schenme 2. These acids are

avai l abl e either commercially or in the literature. An
exanpl e of the preparation of

R " a o - T L




To a cool ed solution of 4-nethoxy-2-am nobenzam de

(5.6 g, 33.7 mol ), 4-isopropylthiazole- 2-carboxlic
waceha /01542 g, 42 mmol) and Hobt-hydrate (6.4 gPC#ZP2006/064974

nmmol ) in DW (150 m) was added EDAC (8.6 g, 45 mmol)

and TEA (6.4 , 45 mmol) and the m xture was stirred

overni ght at opmte ure. A 2. 5% agueous_sol ution

of TALEFFERGE 8 9 (BB ST S e g Bnhen unte | Rerrix?br BoRRLAT
eXEn@@t@dtbbﬁa@staHQSaMhlps@ahuy ecet abgrid§etRegadiiese of
phase was washed with brine and saturated sodi um

hytihegereatbeRat ENeTRECEBLLE| BACRASIdPREN BYeEhgodriginal 5
Sukga% gggdé§369953§86 WBAeraheduGed REESSH 6 YhE! Hinylene

2- bﬁidempopylthlazole 2-yl V7- met hoxy- qui nazol i n- 4- oK7)
A m xture of 4- l-2-carboxylic aci
(2" car baRGy FEBBERERyEbHeyFFSan BT (Sh0Tgbleg 3 and 2.

nmol ) and sodi um carbonate (7.5 g, 7 1 mmol) in EtCH
wat er 50/50 (300 m) was refluxed for two hours. The
m xture was cooled an acidified wwth citric acid and
extracted four times with ethyl acetate. The organic
phase was dried with sodium sul fate and evaporat ed
under reduced pressure. The product was crystallisized
fromEtOH Yield: 4.89, 60% 1HNWVR-DVMSOD 6 d 1,30
(d, 6H , 3,10 (m IH , 3,90 (s, 3H) , 7,10 (dd, IH
7,16 (d, IH , 7,62 (d, IH , 8,02 (d, IH.Exanple 8
4-i sopropyl t hi azol e- 2-carboxylic acid

(2- car banoyl - phenyl ) -am de (8) 2- Am nobenzam de (2.04
g, 15 mmol) was reacted with 4-isopropylthiazole-2-
carboxlic acid (2.5 g, 14.6 mmvl) as described in
exanpl e 6 which gave the title conmpound (2.4 g, 56%.
Exanpl e 9 2-(4-isopopylthiazol e-2-vD qui nazol i n-4-0K9)
4-i sopropyl t hi azol e- 2-carboxylic acid

(2- car banoyl - phenyl )-am de (2.4 g, 8.3 mol ) was
treated according to the procedure described in
exanple 7 which gave the title conmpound (1.7 g, 77%.
IHNWRR CDA 3 dl .33 (d, 6H), 3.12 (m IH, 7.55 (t,
IH, 7.65 (s, IH, 7.72 (d, IH, 7.82 (t, IH, 8.14
(d, IH. Exanple 10 2- Am no- 5- net hoxy- benzam de (10)
Catal yti c hydrogenati on of 5-Methoxy-nitro-benzam de
(3.6 g) over Raney-nickel gave the title conpound
(2.75 g, 90% .Exanple 1 1 7-

Met hoxy- 2- phenyl - qui nazol i n-4-o0l (11) Treatnent of

2- am no- 5- net hoxy- benzam de accordi ng the procedure
described by Raid J. Abdel-Jalil, Wl fgang Voelter and
Muhanmad Saeed in Tetrahedron Letters 45 (2004)
3475-3476 for the preparation of 2-phenyl-quinazoline
4-0l gave the title conpound. Exanple 12 r 5

-(3i ?,4i?)-Bi s(met hoxycar bonyl ) cvcl opent anol (12)

Sodi um borohydride (1.1 1 g, 0.029 nol) was added to a
stirred solution of (IR 2S)-4-

oxo-cycl opent anel , 2-di carboxylic acid di nethyl ester
(4.88 g, 0.0244 nol) in nethanol (300 n.) at 0 OC
After 1 h the reaction was quenched with 90 niL bri ne,
concentrated and extracted with ethyl acetate. The
organi ¢ phases were pooled, dried, filtered and
concentrated. The crude product was purified by flash
col um chr omat ogr aphy (tol uene/ ethyl acetate 1:1)

whi ch gave the title conmpound (3.73 g, 76% as a
yellow oil. Exanple 13

3- Ox0- 2- oxa- bi cvcl or 2. 2. Hhept ane- 5- car boxylic acid
(13) Sodi um hydroxide (IM 74 nL, 0.074 nol) was added
to a stirred solution of 12 (3.73 g, 0.018 nol) in

met hanol (105 nL) at roomtenperature. After 4 h, the
reaction m xture was neutralized with 3M HCO ,
evapor at ed and co-evaporated with tol uene severa
tines Pyrldlne (75 nL) and Ac O (53 m.) ver e added

. a I



five 2 to 5-nL m crowave tubes. To the | ast tube was
added 0.8 nL rinsing wthsol vent. Each tube was heated
woyoeraassnave (rt to 160 0OCin 5 min). Al ali gaoOER2006/064974
were conbi ned and the sol vent gvaporated. Flash colum
chromatography (si lica gel, 3 -> 7% MeOH in CH2CO 2)

Rf O 28 |n110%l\/l30-| CH2d 2

9. 66- ny sanple and subjected to a second
chr omat ography (2 ->8% MeOH in EtOAc) to give cream
||u> (3 ) wth180% of the desiredycompound (369

gﬁﬂ Exanpl e |68 IN. N- Di et hyl|- t hilour ea f£8)
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Orned clear| by [addi[tion ang wWas stirréed af 50, OC|(for
hr& Ajter|theg reaction nmxture had feacped |t, |it
aS évap)rat ed gn sillica and purifijed by f|ash
nr oEoPIRAPhIR ( t SDOR 2 . &TheKsolFeht KRR | &
enoeed” by rptar apor at i nd tlhe nena| ni ng
roddet firi ed wi i gh|vac befare it was added to
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I —the—procedureof anpte—33—Exan
Cycl opropanesul fonic acid

{17-[2- (4- cyano- phenyl ) - qui nazol i n- 4-yl oxy] - 13- net hyl -
2, 14-di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7
-ene-4-carbonyl }-am de (73) The above conpound is

synt hesi zed anal ogously to the above using

4- cyanobenzoic acid in Exanples 6 and 7. Exanple 74

4- Am no- 5- cvano- 2- hvdroxy 3- nethylben20|c aC|d ethyl

. f —y A\ - I 1 I B I ~

st/h) calculated at 30
monoethylene glycol.

ethylene carbonate.; MEG =

Turn over frequency (moles of EC + moles of MEG produced/mole of iodide cataly

tributylmethylphosphonium iodide; TBAI = tetrabutylammeonium iodide; EC

conversion after 90 minutes; * TOF

min; TBPMI

*



yl)-7-met hoxy- 8- et hyl qui nazol i ne (141) (270 ng, 0.90

mmol ) and tri phenyl phosphine (288 ng, 1.42 mmol) in
wanyoDvivs35 nL). After 2 h, the solution was RaETMAEA0G/064974

to roomtenperature. After 12 hgy the reaction m xture

was partitioned between ice-cold water and ether,

or 'lcelz'a:yecro Sradcr'i ed E.(XNaI'T\ 31%45) and evaporated. The

re%mMr—e&ﬁ—%—ehron&t ogr aphy

(gradient AcCOEtZCH O , 1:9 to 10:0) to give the title

conmpound (230 ng, 34 %9, mz = 687 (MH)+. Exanpl e 145

17-T2Z-(3-[TSopr opyl - pyr azot - -y )= 7-jrettioxy8-met hyl - qu
i nazoki@-[4- yloxy| - 13- netihyl - o
2,|14-Bi4 0B | 13- iz rfi cvel or { 3. 3 go*ge*$o<zt'%dec-7
-ane-A-xdrboxylic acjd dthyll ester 45 A gol ufi®n of
tHe dr &Ad (144) (230 mg,| 0. 335 fmol) and 8
Hoveyda- @r ublbs 15t glenerfati on catal'yst [(60.[8 m;,?@lOl
myol )&i n |dried and degagsed|1, 2{di chl orloet hane| (23D
ml) v@s~lteated _af 80 C ynden nitrogen flor 18 h, ‘§'t§en,
the sBIVAn® Wel p\&@poSatied and { R | &ild&e |pFrifz & by
Si Iic§ gql chromatography (ether) tp gilve the t%@et
conmpoéund,] mz = 659 (MHH) +. |Exanpl e| 146 gg
1—2—3-{-seprepypyfazg—1y+/-nrpthgxy-§-net yliqui n
azol #n-4-lyl oxy | 13-ret hyl - =g
2, 14Qigyo=3, 18- di azatrifcvelori BR. PR | R | 5 | £2
4'l6l §¢tadec- - ene- 4-fcar Hoxylli ¢_acid (146) A sol utigon
off Tift hyym hydr oxi del hydrate (796 np, 18.6 |[mmDl] )s igh
wat er| (84 FL) Has :édd% tF a St @ed@ol%{i o off the
eqt er| (1457 (36| o, | 02 526 qol ) ‘on| PHAR €30 o) .S After
5 | dgyjs—attroomtenperattre—tthetreaptgr—mpett € \Eas
cangent 4t ed | umdere viasuyme The pkhwas ddpusted | tD.24
wiltB || EHCE arfd [ H2 &SI & ndSsplBt) &h wes | 2 | & v
sucessielylextractied withlAcOEt, Mashed With kﬁﬁne,
dr|i ed %sz 8O0)ovand, evapar at ed, The_ r esi dug Was, pL@iu‘i ed
by cal Bhi el egr aphy 'CH@I @/EO;@ 9% E):%%. ES)B%len
triituratdd im i sppropyl gtherf to|lgive the tijtle f'"
canmpound |as a solid,| M7 = 631 (M-H +. [Exenple lu.ffg
NH1 17- [2-( 3- | sopf opy| pyrlazol|- 1yl > o é
7-met hor:as(y-r&-nrert~,h>/I~(:]U|it RAZON M-\é- | yh OXyn 1-%3- get hgylg 2,
14-di 0x®3Q 1Rd| Rat H qy® or51B3B | X | S | S 'gg,
0./04' 61®dt adec- 7} enef 4- dar bonyl | (cvel opr opyDsul foEam d
e |(147° A sollutipn of tHe ag¢id (146) (53 ng, 0)GB&
o), arjd _car bopyt dii m[dazote (29 ¢ 0T8T el )
in dry THFZ(109nl) V\aistirre‘g atrief | Ux under | & F
nilt r dgem |f & 28. | The| redct i on mxEure was ool eds o
r gom & a@je&at uBe| ahd ¢/dl dproByl s@il f ohami'de (50.3 sy,
0.1415" Mgl % ang pBU (3.1 ny,e0] 224 nol ) Were g%d
This sol tion Was heafed at |50 CFor 15 h. |Then,r the
reaction |m xfure| was| coql ed [dowh at|rodm tenper & & e
and c@ngqntrat ed| yWdes riegud¢ed pr&ssure. The o egt @Je
wgs pRIEi|ti,oned D%Z;E A%QEt Oawcgd | utled HQGE, |thé
organﬁ‘)cglayerd@as s%d i | 2ot ise| drli ed ( %)@
and @&pcrat ed. POfif reat on bﬁy Pfash dhrorfat ograghy
(Bt OAcZCH C [ 21 8) brovided the desirgd prndm‘tggqi ch
was subsdqquent!ly| di ssol ved ijln a|mn mg: han® and
diIute@vﬁ%h v%tar. Filtiratijon of=the pr gcilpdt at®2
af/ff orde®l |t he {the|tit] e donpound 4{3_3(ngm24g() a§fa
wWhite poyder,| mz =784 ((MtH)+. 1 NMR (QDC 3) : §E
0./96-2. 04 (m| 20Hy R20-2 80,(M< 10H),| & 9053, 69D&(m
4H), 3.99 s 3H),—4| 60 |(r, |J—=|F2 H) (I®), @.04"@9(, J
=10 Hz, TH), 5.65 (m TH, 5.94 (m TH, 6 20- 6.60
(m 2H), 7.12 (d, J = 8.8 Hz, IH), 7.95 (d, J = 8.8

Hz, IH), 856 (s, IH, 10.9 (broad s, |IH).Exenple 148
2- Et hoxy- 4- hydr oxy- 7- met hoxy- 8- net hyl qui nazol i ne (148)
The qui nazolinol (140) (530 ngy, 2.36 mmpl) was added
in small portions to freshly prepared EtONa (740 ng of
Na added in 20 mL EtOH). The resulting solution was

T Y . Y | Y ~ A ' " oy o
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determined by the ring system or "/3", if it is on
the other side of the nean plane determ ned by the

woizoy/ayspbem When a specific stereoi sonmeric f BCWEP3006/064974

i ndicated, this neans that saidsformis substantially
free, i.e. associated with less than 50 % preferably

|l ess than 20 % nore preferably less than 10 % even

more prefiRr ahlhnd 1SS dhah o %n JdHtiRe! dUefey !

than 2 % and m)sét preferably Iesslthan 1 (%g?[@%é Hih

ot H&velsormdr (et iviihus, amahoalmtmpctlmd aufn viegrsmgra rdsa)lts)
or (I i s qfor |nstan eci.fied as , this
rreanscpt%xa e]t%eéltcésr(raplc?un pc &@smﬁ’toa&llﬁygeﬂee@)lé'fcqqhe
(ocR, bShd snngr .totha @ymitqd&t@f 1@ivehey dedioidtd )1 ow
and (1b) maty be synt hesi zed in the formof racemc

mi XSS & GrRgy LTwinde sdaride desheat ed ilene

on [\ ol uti I
e el R S LSS
may thevadamv.e Atlethdugtho Bdeenpders dsgondi n@ fditast emeemeriion)

sal for reactjon w a suitable chiral acid

Sai ré?\'b%eo e(duscﬁd( %eg%lgﬁgyswsg@u@mqulene glycol
Sep(?ME@ ed}oﬂpﬂre@(aﬁpk%e Ryt hee! esddmfa F Je agld ql?ﬁzlentlon,
crystallization and the enantioners are |iberated

t héthsiseofuanrdiaealall Aemansdmeds ve himindotefl selectlv1ty

se t t t f r he .0 unds

o PRRREN0, I SRVl ALPRee] Ao peRAN’S € 6 are
chrdrpteagraphy tigiseg cf Gniyr a:lf Stth&t IcRnaa spfiase Ex%aipies in
pure stereochemically isoneric forns may al so

deriVi&d & oﬁﬁglrﬁeﬁ&ﬁnrtemtné’fp% ﬁ“éreéélﬁﬁ’érﬁtc%l |Qkhylene
| S QB dn 19, T8 O AR APRLQRI 1L 158, 2Nty N JBhen a'z%

provi ded that the reaction ofcurs stereospeci i cal |

Prefer akﬂ]he |Efxaa1£z:‘l{wcum T adtler doi sxmmomp@rdwrr ad,thsatlhé

conpound the3|z t er.eos |f|c t hod
of PFe&par r\gtllvoen gd@gq\ﬁ% g%&? S‘c1ma1

en’pﬂetls)uleﬁar&ﬁé)l&ﬁaﬁ&iel@/ wWHeTe Gehak ki P@e%her hﬂ' SombRBation
tautoneric fornms of the conpounds of either Fornula

(1 @16y A 99T S TP A6 [WSPpIaosP Ritfdde compduies of
t I dd b
lels %g]bv{& ll%rré ocaa)a‘lcalc(.’tgt t )og‘#l%r&'l'laﬁ c%'rr]baL'?le%mJltgur Qup
t autaamerdysmic Te INtoxigd e dmprowmddf ante aco maduines metalate

accor di t.o eith For nul a I are neant
oG AR LA PHER ETh AR 1gr obtained
(1 )t wher &im thé%eOftr&Qe\éercﬁﬂmﬁbrierrﬁgsen(C@zg’fTﬁaWiae, metalate)

oxi di zed to the so-called N-oxide, particularly those
N- b8 (Pé?;sqnﬁereln the nitrogen of the anmine radical is

oxi di ze %@'q%%r g&é@% a%:?i%%%téyﬁnples 18

con‘poungls (usua y ca l'ed dr ugs
pherarexol ,0gi icaddty m@noﬂqmpxﬂjrtdﬁs addorldingg dd deheco the

i nventi.on, ich are degraded in vivgo to yield the
RS GO T G0 e AETFAESh o g Lt Ly
USL&QM@& (t3tta Qe 1@ Waks)e OF (lcamer: 1Ret eney atydd® 6 formation

target receptor than the corrpounds to which they are
degrfadedle Frrpdimigher glpadliscul arly useful when the
desired 5Ot oun has ch tchal

physi ¢ roperties

that nmake its admnis ra ion dhaflflldguﬁaroroxijnle 1% &tatyst
For s@@rmir@aﬁm\daeﬂxa@mm@nﬂa mepy) bereyl M po@dyivity
sol ubI e eqy poorly transported acraoss the

nuclo<$A %rﬁorafreq%l%y Tl & AR lurifd GBI yFy Levels

shoite @k%%@ré@l frddife. drrd Q_%r aCH Si%%a%o that direct

pr o- drugs may be found in Stel

"Prodrugs", Drug Delivery Systens 1985 pp 112-176,
Dr ugs, 1985, 29, pp. 455-473. Pro-drugs fornms of the
phar macol ogi cal | y-acti ve conpounds according to the
invention will generally be conpounds according to
either Formula (la) or (Ib), the pharmaceutically
acceptabl e acid or base addition salts thereof, the
stereochen1cal|y |soner|c forns thereof t he
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A mxture of internmediate 2 (0.233 nol) in CH3ONa
(30% in MeOH (222.32 m) and MeOH (776 m) was

wetbevoadbsand refl uxed overni ght, then poured OBCTER2006064974

and extracted with CH2ClI 2 . Thegarganic | ayer was
separated, dried (MgSQt), filtered and the sol vent was

ev t N residue .was purified by cal unm .
ch%’n&?&%&&ﬁhfﬁg&g% fi%yggnﬁepxﬁgfugﬁiéﬁkj%ene glycols is
CH2d2irayclgghetane 2@/8Gcantyt her EAQhA;f 12045 fPnation of
The pure fractions were collected and the sol vent was
evagPhate & Lkwiegied 915 0g (- 38nprprl e doerigedieRresgntative of
(MBe BAL0s Bramlip oAt 13) FBLARAIALIHN 0f

i nt erenepgfbat ess 4 and l5 I ntler msdl%at e ’?9%rﬁt22r8n€&datEé<aglp&e 19
m Xtsu e pafe seind@itdiviemodhltdiel geroc84.53 dgsc3.iPed nml E Paidd
3-§hl%moqr%panoyl chloride (29.7 g, 0.234 nol) in

1, J&ichlé%dethane (150 nl) was stirred at 00C. A

sol ut i onrofteapiiskalen® f( 3B edme® a3 M hriN ysis catalyst
1,2-dichloroethane (50 m) was added. The m xture was

st i (iBeed cCAMPREE iver Exappdies ddd pdurad @4t ioat ani che

wa . r iC,l r r o dri S

(T FEee St s e g 1T, PEREEd S s PRl i
( 5&.0P; Wese p ut driip axch iy & i emp Ldy onftagt By, oMes major
silica gel (eluent: cycl ohexane/ CH2C 2 : 60/40; 20-45
mPIoRRG Y ractiieng NEolPELCEG tand MoKE S6VEERt TiRast ion

evapRIAtad {0 if10f bd HeRigemdicat %oﬁv(e%ie @heb %%ky%r%ggn

oil. The second fraction (14 g) was taken up in
t o cafrfoomd tientievtipe dihgt ¢le5 1@ ag kyle¥e MIRcol68 EG@mpds 23 is

a pale yellow.sali Fal | owi n i nter nedi at e .was__r I
S RaEer e R o S ES e S8 Haatar s 1o 201151713
i Nnteerdvext @to® 16 slitiar.medi ate 6 Al umi num chl oride (0.3
nmol ) was added carefully to 1, 3-difl uorobenzene (0. 26
nol) and they were heated with vigorously stirring
till 50 OC. 3-chl oropropanoyl chloride (0.26 nol) was
added dropwi se over a 15 mnute period at 40 0C
(cooled on ice) and the m xture was stirred at 50 OC.
The m xture was poured into water (250 m), ice (250
g) and HO (25 m) and it was stirred for 20 m nutes.
The formed precipitate was filtered off and extracted
wth CH2C and water. Yield : 40 g of internediate 6
(75 9% . Exanple A5 a) Preparation of internediate 7
Internmediate 7 A mxture of internediate 4 (3 g;
0.0137 nmol ), N-benzylmethyl amne (2 m; 0.0150 nol)
in acetonitrile (100 mM) was stirred at 80 0C for 2
hours. At roomtenperature water was added. The

m xture was extracted wwth CH2CI 2 . The organic | ayer
was separated and dried (MJSOzO filtered, and the

sol vent was evaporated. The residue (6 g) was purified
by col um chromat ography over silica gel (eluent:
CH2CyMeOH: 97/ 3; 20-45 nm to afford an oil. Yield:
4.2 g of internediate 7. Follow ng internedi ate was
prepared according to the previous procedure: b)
Preparation of internediate 8 Internediate \ A mxture
of internediate 6 (0.015 nol),

N- et hyl benzenenet hanam ne (0.016 nol) and K2Cg 3
(0.016 nol) in acetonitrile (30 mM) was stirred at 70
OC for 2 hours, poured out into H20 and extracted with
CH2Cd 2. The organic | ayer was separated, dried (MySO
t), filtered, and the solvent was evaporated. Yield: 4
g of internediate 8 (88 % . Exanple A6 a) Preparation
of internmediate 9 Internediate 9 "-Butyl lithium
(0.0075 nol) was added at -20 0OC to a solution of

di i sopropylam ne (0.0075 nol) in THF (50m ). The

m xture was cooled to -70 OC. Internediate 3 (0.0062
nol ) was added. The mixture was stirred at -70 OC for
1 hour and 30 mnutes. Internediate 7 (0.0075 nol) was
added. The m xture was stirred for 1 hour and 30
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t hereof as nentioned hereinbefore as interesting

enbodi nrent wherein R10 is hydrogen, al kyl, hydroxyl,
wal2kyo1sashst i tuted with one or two Het, al kyl PCT/EP2006/064974

substituted with one or two Ar, Het-C(=0O-. More

preferably, R10 is alkyl or Ar. Mst preferably R10 is

hydroxyl, Het, al kyl substituted with one Het, alkyl

substituted with one Ar. Preferably, the conpounds of

the present invention or%mﬁ_iaﬁf’gx%up t hereof as

menti oned hereinbefore as interesting enbodi nent are

conpounds according to Fornmula (la), the
1-pharPrrmremeiS@alﬂq;c ate“@epztcabzlee:ssicird odr drasd kadding @rxide to the

rnary: amnes thereof he .

cozzt%]éar oc ggaaillly—llen% eiorlrrrls hh rpeoefsent‘ﬁe oft a catalytic
cdxrqmslrmrdrc, farmeort hﬁfcﬁ&fdd)raddWazdt‘é-xQXImd%rfilrrﬂB:he catalytic

thereof. Preferably, the invention relates to a
C%?ﬁollﬁd?rbfcqﬁﬁ’rﬁﬁﬂ%? (‘31 éy 1(a‘ere(l 5 WtadRfsulsgrbgptionally a
nddley8Rf] 1as Jrntdol JiRefore as interesting

enbodi nment V\herel n |s a d| rect bond. Preferably, the
2. nv@ntpnm:erseal &tses:]taanmobmm@llminofl Forraded n( Itd)e dralide is

SRC i et e D o R e

pHAHIMEM 11N IR Ate™ t@e&&@fﬂ%@u%@uﬂbﬁluﬁpﬁ@aﬁie@ a)
or (I'b) or any subgroup thereof a s nentioned her ei nb
i eelXf d?rr@ceﬁsss iaft erlesinasy lensddiimendt asherleiim R,3 wheyein the
t [yt e
me%rg% rab Le&lser?{ven O?[gr{:%:%el £TN eg{n Ii%lalbdatedg’ Vfanadates
an%brﬂnﬂgst(dtﬁés or (Ib) or any subgroup ther eof as
ment i oned hereinbefore a s interesting enbodi nent
4 whefeiRFY958S &8 ﬁla?clé‘}fq Aphodidimr -4 Wheyegh ghe metalate is
a Ryjdd@. 8 . An interesting group o f compounds are
those conpounds according to Fornula (la) or (Ib),
5.prefferrasiaesd &s aleinsishritaceut iwe |9l adawept dtsl & ,acilerein
ar base additio alts thereof he quat er nar am nes
thﬁwm ]?Oqﬁwe st%réoc e caﬂn}y |s%mer| c For'ths SER
6.t he A atcreyd ad alwintdieriepfarandidhef \lexintde If (/s
thereof, in which R1 i s hydrogen, halo, Ar, al k(}/l or
whanajin, )a}*xe frater » Rreseffdrigydmne dqm%)aﬁ drrom 0.2 to 25
Al Jd 1t i Gay o 5 8 ¢ phenyle Qled I 58361 .
" op/ﬁ/ongi]l yy r%stoltute éhn or 2esu estcilqﬂtl?g%tmsl
7.sel é’ctpecdDdermatmezlgarm omf dﬂaalwn &nd mmmwne yater is

PG o BT DR T RS COGRHAR il DRRiHg o

pridiert tin Mneprkéahﬁa/lcﬂf enlaiﬂlacdled forma rad| cal
sel ected fromthe group o f imdazolyl, triazolyl,

8.pi pet iIRNIBASS et edinad %h@%h%r%éﬂarms R® i75s
}L@V%ﬁge{he %c&‘tyall OJmJ]ﬁ'l@ of éaﬁ)cﬁgl{ﬁoxﬁ?i lF_iL 7d lt& the
ydr ogen. SO an Interesting group o co s are
reddoser mompnumis aamnmtdlmg thee Rormmgd & f{ [f)onor0 (Ei g 100
Cgr fer ab % ?giéf pharmaceutically acceptable acid
P?%6&f%s thereof, the quaternary amnes
9t her;eqiroéégas serencheds cal Iahy serd Jiyims thereof ,
the tautoneric forns thereof or the iV-oxi de forns
whargigoftherretes R Yakes Bidregat ahdlampsagireorimHdthe range
wherein Het is preferably pyridyl; R2 i s alkyl,
al kyl oxy optionally substituted with nono or
di (al kyl )amno or a radical o f fornmula wherein Zis
CH2, CHR 10, O, NR 10, preferably Zis CH2 , t i
s an integer equal to 1 or 2, and R 10 i s hydrogen,
al kyl, hydroxyl, alkyl substituted with one or two
Het, al kyl substituted with one or two Ar, Het-C(=0) -
preferably R 10 i s hydrogen; Ar; Het; a radical o f
formula /' ww hi PeTrwei nn Z7 kis GCTHT2 , GCTHT--RR
110, PO, N-RR 10u, t i s an integer equal to 1 or 2
, Wwherein R 10 i s hydrogen, alkyl, hydroxyl, alkyl
substltuted W|th one or tvvo Het aI kyl substltuted
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Phosphoric trichloride (0.057 nol) was added slow y at
80Cto a mxture of internediate 16 (0.019 nol) and
woenyli#9sp et hyl anmoni um chl ori de (0.0532 nol) PAT/EP2006/064974
acetonitrile (50 mM). The m xture was stirred
overni ght. The solvent was evaporated. The m xture was
poured out into ice and Na- Q@& -10% and extracted with
DCM The organic | ayer was separated, dried (MySO4),
filtered, and the solvent was evaporated, yielding
f4f9§mg4@f tbnbepredhahieat’a ?rgégﬁﬁéaﬁ_hoﬂhgf range of from
internmedi ate 17aA m xture of internediate 17 (0.0153
10fAoky éﬁ@okﬁdlun1nethOX|de (30wt % sol ution in NEOH 7

ni) in_MeOH (35 stirred at 8QC for 24.h .
1070 B BRiEoag0e. CHAG kel 8P Rag Exbr adt BUmG: theEL Bhc.
wh&heiar gasi alkgyenewasisepasatedyldneedxoder nmagnesi um
sulfate, filtered and the sol vent was evaporated til
dryness. The residue was crystallized from
di i sopropyl ether. The precipitate was filtered off and
dried. Yield : 2.77g of internediate 17a (69%.
Exanpl e A8 a) Preparation of internediate 18 and
intermediate 19 internediate 18 internediate 19 A
m xture of alum nium chloride (0.257 nol) and
3-chl oropropanoyl chloride (0.234 nol) in
1, 2-di chl oroethane (100 m) was stirred at 0C. A
solution of naphthalene (0.234 nol) in
1, 2-di chl oroet hane (100 m) was added. The m xture was
stirred at OC for 1 hour and poured out into ice
wat er. The organic |ayer was separated, dried (MySO),
filtered, and the solvent was evaporated. The residue
(56 g) was purified by colum chromat ography over
silica gel (eluent: cycl ohexane/ DCM 60/40; 20-45mm.
Two fractions were collected and the sol vent was
evaporated, yielding 2 fractions, 3 1 g of fraction 1
as internediate 18 (61% and 14 g of fraction 2.
Fraction 2 was taken up in DI PE, then the resulting
precipitate was filtered off and dried, yielding 8.2 g
of internediate 19. b Preparation of internediate 20 A
m xture of internediate 18 (0.0137 nol),
JV- et hyl benzenenet hanam ne (0.015 nol) and K2CO3 (2
g) in acetonitrile (100 m) was stirred at 80C for 2
hours. H20 was added. The m xture was extracted with
DCM The organic | ayer was separated, dried (MJSH),
filtered, and the solvent was evaporated, yielding 4.2
g of internediate 20 (100% . Exanpl e A9 Preparation of
intermediate 2 1 A mxture of
| -(3,5-difluorophenyl)ethanone (0.013 nol),
f or mal dehyde (0.05 nol) and i V-net hyl met hanam ne
hydrochl oride (0.052 nol) in concentrated HO (0.1m)
in EtOH (20 M) was stirred at 80C for 20 hours, then
cooled to roomtenperature. The sol vent was evapor at ed
till dryness. The residue was taken up in HOJ 3N The
m xture was washed with diethyl ether, basified with K
CO3 and extracted with diethyl ether. The organic
| ayer was separated, dried (MgSH4), filtered, and the
sol vent was evaporated, yielding 2 g of internedi ate
21. Exanple AIO a) Preparation of internediate 22 and
intermediate 23 internediate 22 internediate 23 1.6M
Butyllithium (0. 12 nol) was added dropw se at - 10C
under N flow to a sol ution of
2,2,6,6-tetramet hyl pi peridine (0.12 nol) in THF (200
m). The m xture was stirred at -10C for 20 m nutes
and then cooled to -70C. A m xture of internediate 2
(0.1 nol) in THF (100 M) was added. The m xture was
stirred at -70C for 45 mnutes. A solution of
3- (di met hyl am no) -1 -phenyl -1-propanone (0.1 nol) in
THF (100 n1) was added The m xture was stlrred at.
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