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WD 2005/ 073216 PCT/ SE2005/ 000096 1 HCV NS-3 Serine
Protease Inhibitors Technical Field This invention
woeb@tes2160 novel inhibitors of the NS3 seri nePOTSES®SB00096
of the flavivirus 5 HCV and to nethods for their use
in the treatnment or prophylaxis of HCV. Background Art
The NS3 serine protease of HCV is a nultifunctiona
protein which contains a sefine prot ease donain and a
RNA hel i case donain. The protease cofactor NS4A, which
is 10 arelatively small protein, is absolutely
required for enheuoeslasRIihBPrRESSELRRDIARL I Vity. The
NS3 serine protease is essential In the vira
lifecycle. Fromanal ysis of the substrate binding site
TedmicR¥Rdd ed by X-ray crystal structure, it has been
shown that the bindjn%_site of the NS3 protease is
Thisdiyantian rlatesdpnoxebinbibders ol the Aigsoassie Halepse) of g flavivirus
HOVRARE Rethbdd 1k #dir 3asH B2 thedtfiaht GHasphylXis! df HEV.
believed that two HCV protease inhibitdors have entered
clinical trials, nanely Boehringer Ingel heims
BaBldiDbiR0Rd di sclosed in WO 0059929 and Vertex' VX-950
disclosed in WO 0387092. A nunber of simlarly _
The MSt3 eoRe REdteRseREVIQY itaemalifunchienal praieis Widghecantajas peefine
proféRQRAhIA Bnd ARNIC AIRBLE d8RLinP#h & Plotdd s Rofd NS4 R is
20 for the vast ma orlty of such prior art o
a rejafivahaenalheiotels is gbsaieely reqieddoignhanced prrijle petease activity.
V . 3 . | .
Thé RIgaVeakihY %rcﬁéas:engteggerggﬁhttl*n@\ﬂragflfg}bﬁ?eh.eﬁbﬂp%vﬁagf3|sad?‘¥he

Interacting w ' r ot ease

subsit
subsiayaiinding sithas eeuealegfbypi-rav-czymal stiupteire, figrasi heea shewn that
thebifdiRS Sitd SRE N3t doRasdIidi BRI HRS [y aHARow 2R SbRaMt e\%'ogép
has a carboyclic ring fused to the L-proline ring.
maktngtsnipd peoleee indiliites design @ icballendg. conpri se addi ti onal
L-am no acid derivatives 25 peptide bonded at the P3

_position, with nmany proposed inhibitors also including
It iriieved it o HVriotgasel Indibitpisdiave estassd elinica gials:nemely,
. P : K "RBc_
o el Ry 206 F B RE IR O RER0 20l YRe Vo5
disgleseting/VAOBSH 92 BumbercH sinitarly @eptidaanimetio HO\eprotease

inh[Pﬁcﬁ%el%é{E‘é‘f‘sodﬁééﬂboréﬁ’os%ﬂliﬁ i ac%geﬂ[?%deﬁaq&ﬂ%t&%?&tc%mmon

ese drug escape nutants have characteristic
for the vast eadprityhof such prior art peptidomimetics is the presence of an L-proline

derivative at the P2 position of the inhibitor and interacting with the S2 subsite of the
HCV protease enzyme. In the case of BILN-2061, the L-proline is 4-substituted with a
quinoline ether, whereas VX-950 has a carboyclic ring fused to the L-proline ring.
Most peptidomimetics additionally comprise additional L-amino acid derivatives
peptide bonded at the P3 position, with many proposed inhibitors also including
additional L-amino acid derivatives extending into P4, P5 and P6.

It has already become apparent that the sustained administration of BILN-2061 or
VX-950 selects HCV mutants which are resistant to the respective drug, so called
drug escape mutants. These drug escape mutants have characteristic mutations in
the HCV protease genome, notably D168V, D168Y and/or A165S. Treatment
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the HCV protease genone, notably D168V, D168Y and/or
A165S. Treatnent WD 2005/073216 PCT/ SE2005/ 000096 2
woana@ti7zgare for HCV will thus have to resenbl e PCY/SE2005/000096
treatnment, where drug escape nutations also arise
readily. Accordingly, additional drugs with different
resistance patterns will consistently be required to
provide failing patients wi £h treat ment options, and
conmbi nation therapy with nultiple drugs is likely to
be the normin the future, 5 even for first line

paltaH%%snT%F‘HC\/-:\?&lﬂ eusafe thrés@rHﬁieVH A Hé&meﬁf‘ Whidre/dil s

inhibitors in particular, has further enphasized_that

mudafiens gisoratise ﬁ?ﬁﬂ”Ma‘z\Rﬂ@f%&'Y @gdalﬁaalcctmﬂ Wiih diffgepgé resistance
paﬁé‘rﬁé mﬁcﬁglsﬁiﬂtly be rEsuUel tb Brdv%%ﬁﬁ% EQﬁerﬁ@WHh krdfnfent optlons,

[ures. This in turn means that hour trou&‘
andQO'@bﬁé'@Pﬂ MawwvlmﬁﬂwtlhlﬁmngﬂsagMaelttgwla%mrwmdmherf@ re,
evérh%rfn%%ﬁﬁé:fréé’t%eﬂf ugs in an HV reginme frequently

falls below the 1C90 or ED90O threshold for large parts
of the day. It is <considered that a 24 hour trough

Ex%ﬁ\e@ﬁlc? &ﬁtgﬂyo&%}g ah@ &I Eﬁﬁeas%nﬁmmr@ inf &ﬂhbuﬁéﬂ ﬁéé fu¥ther

I's essential to sl ow down

eméa@z%th@hﬁubspptma! @héw@nﬁmsmdscmex é@?rﬁgé\fﬁgi@eﬁ lickly
res'a %?ﬁéa&é/ rﬂﬁﬁa(h @eﬁmP&STﬁEqn ﬂfrH%é&ﬁEM'tl‘xesﬂ B&urtrough

OMISUC evel rovi des a strlngen
cowtram@mﬂwwm Q@Sm@wgwntrﬁh@n)@r bedespastiye fagaiman HYY

regﬂﬂ%%sv&#tgqﬁtﬂs% I3 th &r@%mslﬁ&m&?'lé 5 artdbf e da It is

eptl bonds ™} n native configdrations pos

COW%M arzdthoyr travah @seltqﬁ atepsidhe ‘L@socﬁi’g’a@@feﬂégila’ﬁﬁ%"% the
|CQ§‘ME:¥E g%‘ééérﬂk! B4 d{;xﬁ)ﬁ‘ ﬁHé“&e%Fd n?Qf &rﬂg%%&%fedxﬂ[}féﬁts and

\ rst aspect o e tnventio
achieing thechaseasasy pbigmsicokipgiicsfandrdibia metatmsmlto ilovrsech trough

Iev\%ﬁﬁ%ﬁ%&%%ﬁger\tj c'ﬁ'al%nﬁe% Nrd& c?éskd?? Eh%tﬁ&%l?p&hd’gﬂrﬂmglc

nature of prior art HCV protease inhibitors, with multiple peptide bonds in native

configurations poses pharmacokinetic hurdles to effective dosage regimes.

Brief description of the invention

In accordance with a first aspect of the invention, there are provided compounds of

the formula I:
l|?8
/WK
(CH,), (CHy)y
R15 U \ H
N N., A
_G N E M
R16 [ In
0 Ru
wherein

Ais C(=0)OR', C(=0)NHSO,R?, C(=0)NHR?, or CR*R* wherein;
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Ais C(=O) ORl, C(=O) NHSO2R2, C(=0O) NHR3, or CR4R4'

wher ei n; WO 2005/ 073216 PCT/ SE2005/ 000096 3 Rl is
woydisagene Cl- C6al kyl , Co- C3al kyl car bocycl yl, PCT/SE2005/000096

Co- C3al kyl heterocyclyl; R2 is Cl-C6al kyl,

Co- C3al kyl carbocycl yl, C0-C3al kyl heterocyclyl; R3 is

Cl- Coal kyl, CO-C3al kyl carbocycl yl,

CO- C3al kyl het erocycl yl , -CKf@CBaIkyI,

- OC0- C3al kyl car bocycl yl , -0OC0- C3al kyl het erocyclyl; 5

R4 is halo, amno, or OH or R4 and R4' together are

—OR%gg}ygfc%;ﬁg% %@éll&k}ff' Co-(%1%}%l9{f %g—@é&k%hﬁirocgclg'
ealBhisdpthashall, (Gp- Céa@tky AtbeeYal v - Baalkyheterocyiiist i t uent s
| NRERRACERIY c%ﬁtsgwégrbfogwte%ecgauﬂm&t%%e?@t 13Y-Blalkyl,
CU—Q%)&@&@%V@QI‘W?ML PCo-CrllvthetTacyaplihet er ocycl yl |
N"ﬁ‘qghalo a rﬁﬁs Eeban%R to% arg dC—O) NRaRb

, 'S(=0) pNRaRb,
Rﬁ{?;%fﬁ@l@hd:o\cm ft@)cymd, C&nglkyllif@temmrelnt ly a

b d Kb
R B L ARV 1
CO0- C3all l@}db@tau@m@mependﬁntlv:@el@st@uHgﬂnh@e@r@uymrwstmg pf hajo,
d t
ICin- ggglnckiﬁﬁe héoel a%rc&o ”ﬁtr%gb C)f'-l2 o § ﬁll&,@é’rb&;cl&/? Co-
C2- Coall kéﬁwlhemgcyéfyl V\NHzQQm é( NBaRb,n\écIQ Ko, YoGI@)Rbuted
i th 1-3ch y ) e )
VC\:no C3al Syl ??/@IIQ%EP'EFINQCA% F?rg}WﬂElgo%b% SJ(;O}QF;‘b’ ?(s H
or t akerP(EQEAIRaED, W€ (TRl andr¥-NRLCI=03@RbI oal kyl ri ng

v %ﬂ{d&gaﬁi&?ﬂy%@%@#% o:’a|k§'/€\fly["Jg gacemQFLg:r]9| g? of whi ch
Ranawd@eemmlmhh(bﬂﬁﬁ Cﬁkytt ituted with halo; or R7'a can
Rbt]? mtl,lgpéﬁ_’d&tlgﬁ % %fé&a d‘al@g&’rgg)&lcﬁﬂ %V\‘S &?ﬁj&ﬁ#@tﬁﬁéﬂlclw
p |s mﬁgmqqentlwm(o(r 20) NH- or ’ ’
M is CR'R” or NRu;
R” is C1-Cealkyl, Co-CzalkylCs-Creycloalkyl, or Co-Csalkenyl, any of which is optionally
substituted with 1-3 halo atoms, or an amino, —SH or Co-Csalkylcycloalkyl group; or
R is J;
R” is H or taken together with R’ forms a Cs-Cescycloalkyl ring optionally substituted
with R”? wherein;
R is C4-Cealkyl, Ca-Cscycloalkyl, Co-Csalkenyl any of which may be optionally
substituted with halo; or R”? can be J;
gisOto3andkis Oto 3; where g+k 2 1;
Wiis -CHy-, -O-, -OC(=0)H-, -OC(=0)-, -S-, —-NH-, -NRa, -NHSO,-, -NHC(=O)NH- or
-NHC(=0)-, -NHC(=S)NH- or a bond;
R® is a ring system containing 1 or 2 saturated, partially unsaturated or unsaturated
rings each of which has 4-7 ring atoms and each of which has 0 to 4 hetero atoms

independently selected from S, O and N, the ring system being optionally spaced
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-NHC(=0)-, -NHC(=S)NH or a bond; R8 is a ring system
containing | or 2 saturated, partially unsaturated or
wonsastaasated rings each of which has 4-7 ri ngrPar/SEB05/000096

and each of which has 0 to 4 hetero atons 30

i ndependently selected fromS, 0 and N, the ring

system bei ng optionally spaced WO 2005/ 073216

PCT/ SE2005/ 000096 4 from V\/4by a Cl-C3 al kyl group; or

R8 is Cl1-C6 al kyl; any of which R8 groups can be
optionally nmono, di, or tri substituted with R9,

frofeY By 8 O aﬂkyl g&%@eaﬂﬁmsloq @aeémtaw} off WhBHE lﬁ*egranﬁé@an be

consi sting of , .0XO0 i do,

opgignatiy Anenp;, di, @Ur@&SHW%‘W'ﬂbByd\rhﬁ‘rem
$‘ Cﬁwls}ﬁ%&%r@bﬁﬁw&“élé@ted ﬁomhﬁ%ro@b cong SW %Fmtnle

, =O Rb
Y-S ezt@y F;pggo Cg‘g(aﬂgj &qp@ﬁﬁ(ylcmt@(:mcl)(%C@{l@ylhﬁterocyclyl

L
R AR A M O T e

R10YiNH3P:RB af-R(F0)s bﬁéy@pwaﬁﬁpﬂ CEHOIPRP ROR Y -
am RRaG %%de |whe@§ﬁk il gz c?!:lﬁ?rgﬂ%fér&w} mogt?i ogf,onally

hal
= g@?sﬂ?uted\;w&@ﬁé_, ,wheg(u&o) - O(=N- Rf) Rf

ON a
H Cl) CBR?IQIE’SS/IC1 6(@8,)[%3 ﬂJCI&éIky] gée er e EM}? Sﬁl&!:‘%?ﬁ/b)(é1 Ca
X can adlledisgéonyh NQy: Ql'NF%H\IFaﬁlO halgakeeaboxybramide; Rj

E,gSCElG@) d_c(l'@ ngj)lz ca boc@ Qﬁ)kyl or J; R11 is H,
Rf¢saH SN, kéﬁ%&ﬁ@c@ O)Cafpgalisyl V\,hl ch can be

x|§li$lﬁ$>d WEF‘@R%»& E%lkﬂ% J; d?'rf{h|e'c§se IEAPE iQLE[D), X can

C1- Coal ky car ocyc
a'@@eCShIOXyNR@{%T,ocyCI yI NH2CO-, Y-NRaRb, Y-O Rb,

Whi::i( 8% BPREJ i @%@Rﬁ’\%&%m CN@?Q&@&E}J YY'ZQHSODRb’
Gy e@%’* C‘cerdaikyﬁnaﬁonclw Ci-Caqirydizadanocy¢ly, anysoingiien gan
i e
Co&aa betereeyctyhr BoeC@t, (YnNRethY@aRsamce( =0xRh, aner@eo)ﬁ\tRaRb Y-
NFRES: gﬁllatsﬂ\% ralﬁl’So Fﬁ)br QL5 BEL R v QLB MR, Q¥ ESoriveh

NRaC(=0)ORb; or R" is J;
J, if present, is a single 3 to 10-membered saturated or partially unsaturated alkylene
chain extending from the R”/R” cycloalkyl or from the carbon atom to which R” is
attached to one of Rj, Rx, Ry or R'" to form a macrocycle, which chain is optionally
interrupted by one to three heteroatoms independently selected from: -O-, -S- or -
NR'2, and wherein 0 to 3 carbon atoms in the chain are optionally substituted with
R™:

wherein;

R is H, C4-Cealkyl, C3-Cecycloalkyl, or C(=O)R";

R™ is C1-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;

R is independently selected from the group consisting of H, C4-Csalkyl, C;-

Cehaloalkyl, C4-Csalkoxy, hydroxy, halo, amino, oxo, thio and C4-Cgthioalkyl;
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interrupted by one to three heteroatons i ndependently

selected from -0-, -S- or 25 NR12-, and wherein O to
w0 20@vdismeat ons in the chain are optionally subetrisEiosdo0oss

with R14; wherein; R12 is H, Cl-Co6alkyl,

C3- C6eycl oal kyl, or C(=O R13; R13 is Cl-Co6al kyl,

CO C3al kyl carbocycl yl, CO C3al kyl heterocyclyl; 30 R14

i s independently sel ected f Pom t he group consi sting of

H, Cl-C6al kyl, Cl1- Co6hal oal kyl, Cl-C6al koxy, hydroxy,

hal o, am no, oxo, thio and Cl-C6t hi oal kyl; WO

Ruagwegg P,?Cg’/@ 04)a/:.000096 5 Ru is |ndependently

H or ; msOorl ni sOor 1; Uis =0 or is
m igisint; ‘R@B"ﬂs H, Cl1-Cé6al kyl, Co-C3al kyl carbocycl yl,

U|§@-*Cf3r%|él6§$}ﬁtef00y0|y| any of which can 5 be
5substltuted with halo, oxo, nitrite, azido, nitro,

1af|34@yqyl (@C)C@@qlc@;hqulglr gq;(}@qIWIheterocyclyl any of which can
be %b&ﬁ@éh%ﬂ‘ﬁ{é&? Q)Y()S' M {rﬂe %J'Z@l@(%nro %ﬁiﬁgyl @ﬁét?yl?)?terocyclyl

ColakpBRBrO. 5 stw@@mmv@ ZOIRONKACEODRFES, V-

, h
ot By ey 4 O St
NRaQ(yPIORP; Ry is J; R16 |s H, or Cil- C6a| kyl ,

G IQOtF-B-fr\IFtSM | %ﬁf&ﬁﬁy Gtk ot@R@éﬂéﬂﬁd tP@to AHHWA té'-csaw &

can b bstituted 0X0, ni i
RyaSsz61 Caialkyb or 8yv-i®8al kyl , Co- C3al kyl car bocycl yI

R1$95C(IQE&J Clr%t W\Pﬁ réc%%cﬁé%gﬂ[?g&% %@E@ev‘mﬁ%ﬁg%of which
carybgtigtivrad with HakaOppIRERIS, axida it i@)@?&&yl Co-

Cadl R%@%W@LC%%@%@? )gm\lﬁlocbh‘v %IB V'-:@-T\% q,réi( 8)Rb,
Y- (@Iﬁé})NﬁaBbt T(d\é%@ - 3Bl pY-AISO 0, V-S{ONRI Mg (OJeNRaRb, Y-

C(A/% y@ W shing to be bound by theory, or
e ascrl pt| 0 ti’ent ative 20 bi n6d| ng nodes for
witl ;ﬂ@tprrowkso\tmtuvmﬂnen =nzthanchGtis Orthen BSTis apt tertityl @2 phdrd/!;
or QBﬂalp 4ac%§t|cally acceptable salt or prodrug thereof.

Without in any way wishing to be bound by theory, or the ascription of tentative
binding modes for specific variables, the notional concepts P1, P2, P3 and P4 as
used herein are provided for convenience only and have substantially their
conventional meanings, as illustrated by Schechter & Berger, (1976) Biochem
Biophys Res Comm 27 157-162, and denote those portions of the inhibitor believed
to fill the S1, S2, S3 and S4 subsites respectively of the enzyme, where S1 is
adjacent the cleavage site and S4 remote from the cleavage site. Regardless of
binding mode, the components defined by Formula | are intended to be within the
scope of the invention. For example it is expected that capping group R'-G may
interact with the S3 and S4 subsites especially when m and/or n is 0.

Various embodiments of the present invention can be notionally represented as R'®-
G-P4-P3-link-P2-P1, wherein P3 and/or P4 may be absent, and P1, P3 and P4 each
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used herein are provided for conveni ence only and have

substantially their conventional neanings, as
wolbesgirsated by Schechter & Berger, (1976) Bi 0BOEISE2005/000096

Bi ophys Res Conm 27 157-162, and denote those portions

of the inhibitor believed to fill the Si, S2, S3 and

S4 subsites respectively of the enzyne, where S1 is 25

adj acent the cl eavage site &nd S4 renote fromthe

cl eavage site. Regardless of binding node, the

conmponents defined by Fornula | are intended to be

reMﬂbééHtQa‘bh@dm? BRRR cBhsthilred ofy SQMa(PiUe oF 2hak¥ABPLRndtliral 8mino
ect ed cappi ng group R16- interact with

acwh§2 32 hpigragycligissidug aNd ekt i3 ngrﬁuanmedrnkns fs
ca@onﬁ%r%ér%&h@ﬁ%@@eﬂﬁéﬂ for ef TE@P'] F&h@muubﬂﬁ}j%cﬁkg %n& #e P3

e noti onal represented as - | i nk-P2-
anq R IHIn Plosia ey this Yhigplly Bisssslonetherapite HaadaAlems the
P26 P ABiREHPHIOARZAE iRk tﬁﬁﬁ@ﬂ@ﬁ@%@es@nﬁ&ﬂf&s?ﬁg dmfdle

bui | di ng bl'ock constituted of a derivative

bopgg %rﬁa*hergpy Gpirallv reversad relptiveyto %FChFWZhEPrsonae%@tS&ecﬁ)i@ fink in

the’@cﬁh&ﬂ%d@%@tr@ infiohs @ capping group. The link is a
carbonyl or other function as defined for E. The P1

and P2 building blocks and the P3 and P4 building
Akol@ﬁJﬂ% Wgé@cstoh{“h% |F1Vé’riti6ﬁ|ﬂo‘f'u(§ie'd1ﬂ§|‘gﬂn1{ag Ef nl?pi bsSh EBmprising

bonds ereas the 5 P2 an S are
a qompeead ohthedayentine agislgfieediebnyeiapd @ mhammacqtﬁ@alb/rﬁq@eptable

car*PiQF‘QnsdlﬁFeﬁt ﬁ,,ggerfg,by typically reversed relative to each
her on each side of the link in the conpounds of

the i nvention. Additional aspects of the invention

Thé @Shggﬁn(?s ?A@%d?ﬁﬁ@s%dn%%‘f tl"reqm?ﬁ 'hQVe E ﬁ‘@irni rﬁétﬁgds dfhédical

conp e 1 nvention as detined
trepimantat pipphylakisyf SEdeipfeshions in bamaner A@ﬁordinglyem‘urther aspect

of tth@%\%fn%n i lﬂ@ u%@@?%%oﬂﬁ@a&ﬁo R 03%609531 @k atpp such as in the

I nvention ave utilfity 1n net
manuiagture 9f a srediganpsiy fenthe pwphyiaxis ohireaimeni gf ﬂawwrru&rmﬁ@ctlons

|n Hdb MalsaEiéJrﬁélggf a@ﬁgﬁfhclugé @D\y %nb%glﬁg %ﬁ:%c'iafﬁy

e use a co I ne ove I n
HQ@Uch as |n t he nanufacture of a medi cament for the
prophyl axis or treatnent of flavivirus infections in
humans or animals. Exenplary flavivirus include BVDV,
Thelengpeundwofdhe sveatidn/have@norppeptidis linsagoatiiie bond beween P2

an%g’;é\;ﬂéfggiﬂg 5)%‘1’(9, BsiRy RERS bAbRatidSraRE P3tank ¥ R8AHes being
reversed relative to a native substrate. This non-peptidic link is also typically longer
than the corrresponding peptide bond would have been and means that the P3 and/or
P4 groups (including the R16 cap to the extent this interacts with S3 or S4) are
displaced outwardly relative to a native peptide substrate. Reversal and displacement
in this fashion would be expected to favour the non-natural D stereochemistries for
the pocket filling groups (eg side chains) of P3 and/or P4 and/or R16. Indeed, such
compounds are typically highly active and within the scope of the invention. However,
it has been surprisingly found that even compounds of the invention bearing L-amino
acid side chains at P3 and/or P4 exhibit good activity, notwithstanding that the
respective side chain entity must approach the S3 or S4 pocket from a different angle
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and P3 building blocks, resulting in the orientation
of the P3 and P4 residues being reversed relative to

we 20@t07yae6 subst rat e. This non-peptidic |ink ispars82005000096
typically longer than the corrrespondi ng pepti de bond
woul d have been and neans that the P3 and/or P4
groups (including the R16 cap to the extent this
interacts with S3 or S4) are’ 25 displaced outwardly
relative to a native peptide substrate. Reversal and
di spl acenment in this fashion would be expected to

refaﬂV@’cH a hEﬁ/é‘ﬁbﬂH@tsUBéﬂat@ @C%F&%%ﬂﬁme?éédh%ﬁuét@r at K'h&nd/or R'®

pocket fil a rouP ains) of P3 and/or P4
ar@'n‘ﬂi/”iﬁ CM@IOOD He«e @uehon %td?rpmmd%lc hrsderegphiasaiptry represents a
fa\t,ulg&lj Yot by@,eqﬁ\ggn%ﬁ hin the scope of the invention.
However, has been surprisingly found that even
conpounds of the invention bearing L-amno 30 acid
THY diferehehiiie 8t aﬁ&o@é’i’fj{o%e B4 Huhr @htpogf?é’fg a%%tHa‘é'lﬁ1¥l1catlons for
not w t hst andi ng respective sid hain entity
thergBility 04 M%ﬁ@ﬁp@wsﬂi "&ﬁ 'nwt}@@dk ayoig FQﬁﬁtanQﬁ W&t@f@rﬂxmblted by
prﬁpghﬁd@paﬂgﬂegzﬁlgﬁ% W&hﬁ%@ﬁélhggggl?ﬁad 4 coRl&Hibi& peptide

a native pept!l ate. Accord

backlaener efatieral at nop-ratur i-aaiey @cwd wuean/dss with theereverse
traﬁﬁ&ﬁpﬁé@f% RBwhARRTY S50 UsIBr (?J ﬁe‘?aaﬂﬂgrﬂrﬁ lesce}pe rplutants

tereochem stry represents a ure

uridgy thetslesive wrwrejq)fferrww@aitth%m@! @Q)RNAMQPQQ@GH'HP@% pelyrggrase

NSIBPCTAROF S} Rodl PRl eRghBRAbEAY. BB B ki v
HE¥ polymenase isdighly eroraxhng ane i islikelyghatohagaateriativresistance
pa%%%ﬁ%néé‘ Wh@h%ﬁf\? aH‘EUn%Ek%é %Qﬁfrpsclelféa %ef‘l'ohg R@fods. Even

conventi onal backbone o
befealaiachr his @mn’téhaicalu\l 2861 itk @.supstaniially peptidic baetope

ot f

(R REFORRSE Sha Vel NE ToloR RN o o O Zfbdar peptice

bq@kwtéaﬁncﬁﬁﬂ iovickiy gl\tehwpychanan@riﬂiwe@@ma amtatie at
S f I i ng

PO e e g o e A B e R I e o e
279(;17r)11§BD§-1é)ror prone and it is likely that

characteristic resistance patterns will arise when

HCV antivirals are adm ni stered over |ong peri ods.
A prefarrecogsibop ©f campetmdsiaf th!esmami@n entpribes thBs¢ Wh2xe1P1
R AT 01\ OSLORIS  o c-
Ca‘d)KyQSXanqulndaWhelmlaM ip IR 'Rl eonititetezoiughert pre®@ried dispect of the
lnﬂyﬁﬁ l'y give rise to characteristic resistance

nmutations at positions 155, 156 or 168 of the NS3

protease (Lin et al J Biol Chem 2004

Preferred embodiments wherein M is CR’R” in formulae | include formulae IA:
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279(17):17808-17). 20 A preferred group of conmpounds
of the invention conprises those wherein P1
woemsasents a hydrazine derivative, that is M PeTNR05/000096
where Ru is typically H or Cl- C3al kyl. Conpounds
wherein Mis CR7/R7' constitute a further preferred
aspect of the invention. 25 Preferred enbodi nents
wherein Mis CR7R7" in formfae | include fornulae IA
WD 2005/ 073216 PCT/ SE2005/000096 8 R8 | WI R15
(CH2)g (CH2)k GNUXENN R16~n ORu Rl11 O R7 RY
A Preferred values for g and k in Fgggrula | include
2:1, 2:2, 2:3, 3:2, 3:3, nore preferdbly 1:2 and 1:0;
and nost preferably 1:1, in which cas preferred
conmpounds have the partial structur R8 R8B RB www

N AN\ NOO(O)eONO 5Ia|b ereeis 1

or 2. It is cur enR referredyt | l‘C( =0) - or

- C=N-Rf, for ex n‘pleﬁiﬁ T o-C(H=O)I\k|2 10
R167 oR7 R,

Preferred values for g and k in Formula | include 2:1, 2:2, 2:3, 3:2, 3:3, more

preferably 1:2 and 1:0; and most preferably 1:1, in which case preferred compounds
have the partial structure:

H@\ Fdr\ &Qr\

Je )
Ib Rf lc

where eis 1 or 2.

It is currently preferred that E is —C(=0)- or —C=N-Rf, for example where Rf is -CN
or-C(=0O)NH..

Compounds of the invention may comprise both a P3 and a P4 function, viz m and n

are each 1. Favoured embodiments within formuia | include formula Ida-ldd below:



Compounds of the invention may conprise both a P3 and
a P4 function, viz mand n are each 1. Favoured
weonbisti7smnt s within fornula | include fornmul a pdaske®ds/000096
bel ow. WD 2005/ 073216 PCT/ SE2005/ 000096 9 R8 R8 1W
Ilw R15 0 Rx (CH2)g (CH2)k H R15 O (CH2)g (CH2)k
R16' GNN-NN) A R16' G )rl N OYN.NXA O Ru R11 O O R7 R7"
0 RuRI1 O0 R7 R7 Ida Idb ®8 R8 R15 0 Rx (CH2) g
(CH2)k RI5 0 R, (CH2)g (CH2)k H yl- NXA R16'G N /N
R16' Gyl N117/ NS NNXA ORI RI1 Cc 0OR7 RO RuR1
NOR/ RT R Ige Idd Alternative enbodi nents igcl ude
the structures cgrresponding to lda, Idb, Ildc an/bl | dd
wherein Mis NRu_5 Alternative conflguratlons the
conpounds of C@e) Cﬂ%entl on conprise a P3 but

funct |R6?10vFFX wand n is zero. re
%‘J\W a l in@lwﬁeg/k Pfe ) A
“bel 073 167PET/ SE2005/ 0009961, 1 78 JUr/ Ry

Rx (CH2)q (CH2)kjaU (CH2)q (C2)k  R16,G N NN /idb
R16, G(OTIN N /A RI1 00 R7 R7 R11 110 O R7 Rfg
) |

i X
CH,), (CHy)
R15 O Rx ( \z)q 2,
.G N. _N N_-A

_G N.__N N_A
R16 I}IJ\( s Dat R16 N g R7 R
Ru R11 Oe O R7 R, O Ru RN 0 !

Rf
Idc Idd

R15 O Rx\ (Cﬂz)q (CHy)

Alternative embodiments include the structures corresponding to Ida, ldb, Idc and Idd
wherein M is NRu.

Alternative configurations of the compounds of the invention comprise a P3, but no
P4 function, viz mis 1 and n is zero. Preferred embodiments within Formula | include
formulae lea-lee below:



lealeb R8RS | | 11~ 1li" URx (CH)q (CH)k U Rx
(CH2)q (CH2)k R16, G'- /NHS NXA R16, GN' NN~A | -/Y R11
wo0®RNRIR,' R11 NO R7T R7T Rf lec led R8 | | WTRE205/000096

R (Q )q (CH2)kH R16' G N, NYN(N

|l ee Alternative enbodi nents i
corresponding to lea, |eb,
i s NRu.

t he compounds of the invention include those

| ec,
5 Still further altdPnative configurations of

/IAA UR OOR7 R'
ncl ude the structures
led and | ee wherein M

where m

and n are zero and thus groups R16-G abut P2, but as

menti oned above, tge
favourably w th S3}and/ or S4.
within Formula I i
2005/ 073216 PCT(.

)q (CH2) k )Q\
R16- OY'N(@@&E%Z(ML
R7 R7 Ifa I fhfc R

lea
R8

B

RX (cHz)q (CHy)

R,

cappi ng group R16-G

clude fornulae Ifa-Ife
?/000096 11 1RS8

i Ry (CH2) g (
0 B16RE

BRY interact
di ment s
el ow. WO
@i“QNEE\IXA
)

Favour ed e

R

) fl?\2)q
N

R11 O o R7 R/

leb
R8

B

U U [}x (CQz)q (CHy),
H H
R16< N N__A R16. )k(N N N. A
G/U\( ‘g( 7( ' G \lr X .
R11 Oe O R7 R, R11 N o R7 R,
Rf
lec led
R8
Py
R11 RJ (CHZ),, (CHy)
H
wr g
o R7 R/
lee

Alternative embodiments include the structures corresponding to lea, leb, lec, led and

lee wherein M is NRu.

Still further alternative configurations of the compounds of the invention include those

where m and n are zero and thus groups R'®-G abut P2, but as mentioned above, the

capping group R16-G may interact favourably with S3 and/or S4.

Favoured embodiments within Formula | include formulae ifa-Ife below:
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15

I I IWIWRy (CH2)qg (CH2)k R (CH,), (CH2)k R16"N~N

HN /A RI6,NN \NNXA Rf' NOR7 RT R 0OR7 R7 Ifd
woOheosRi$&216n figure I fb and el sewhere is typi cabPCy/sER005/000096

Cl1- C3al kyl, C5-Cb6al kyl, Co- C3al kyl het erocycl yl,

C1- C3al kyi car bocycl yl or C3-Crcycl oal kyl, any of which

being optionally substituted, as described above. For

exanpl e, R16 ca be phenyl sibstituted 5 as described

above. Alternative enbodi nents include the structures

corresponding to Ifa, Ifb, Ifc, Ife, and Ife mherein

Mis NRu. 1Q The conpounds q& the i nvention

conpri se IWFear nol ecul es, s depicted above

Al ternativ in enbodinen wherein R7 and T

t oget her e a Spiro c | kyl  group,

as
spi roﬁer)f%'lz)oﬁr , the cd ed%? of the Rn ﬁt Bk ,may
be. ¢ s ﬁma% erei Nl\l 5 g p
J ex ends bet = ONE %t or 1 u of ﬁ

l . Alternatlv%Iy the macr%c RN n’ay ext ent fr thé
carbon adj d8ent 'to 15 R7 one of R, Rx, Rffor Rl
Favour ed enbodi nents of such nacrocyclic structures
within formrsa | wherein mis 0 r'aand nis | include
those of Fommul ae | ga-1gd bel ow. wAD 2005/ 073216

PCT/ SEZOOSN/‘QOOQG 12 RB RB W URX(CH)q (CH2)k H
U (CH2) q&@l—l&)d@ /' N A R16, GbRJEJE)qOM; LN A R16,G'IT

M(/NEVJ(\‘%ngao 1ég _<ﬂ/ R
R16”7 \"/ 7( N \ﬂ/ <
N o R7 R, Rj O o R7 R,

Ifd Ife
R in figure Ifb and elsewhere is typically H, C-Csalkyl, Cs-Csalkyl, Co-
Csalkylheterocyclyl, C4-Caalkycarbocyclyl or C3-Cycycloalkyl, any of which being
optionally substituted, as described above. For example, R'® ca be phenyl substituted
as described above.

Alternative embodiments include the structures corresponding to Ifa, Ifb, Ifc, Ife, and
Ife wherein M is NRu.

The compounds of the invention may comprise linear molecules, as depicted above.
Alternatively, in embodiments wherein R” and R” together define a spiro cycloalkyl
group, such as spiro-cyclopropyl, the compounds of the invention may be configured
as macrocycles, wherein a linking group J extends between one of Rj, Rx, Ry or R"
of formula I. Alternatively the macrocycle J may extend from the carbon adjacent to
R’ to one of Rj, Rx, Ry or R'".

Favoured embodiments of such macrocyclic structures within formula | wherein mis 0

and n is 1 include those of Formulae Iga-lgd below:



Joe o~ aaae ~ J-4---n-- R14 R14 R8 R8 U Rx(CH2)q
(CH2)k URx (CH2)g (CH2)kH R16,G"IT N, SN N A R16, G
wo-2005/008M6NH A | ¢ Ce Olgd NRf O gl" | RL4rBLAE2008000096
correspondi ng structures wherein the J chain bonds to
the carbon adjacent R7 are also favoured. 5
Addi ti onal favoured enbodi ments of such macrocyclic
structures within formula | wherein mis 0 and nis 1
i nclude those of Fornulae lge-l1gf below R8 RB WW (q
(CH2)k (CH2)q (CH2)k U (CH2) U R16, RIIN N N A RI1NM N
NA Gu RI6H%3S 1lge \ O Olgf @ O J---pg-{- ------
R14 The correggpondi ng structures wherein e J chain
bonds to the ftarbon adjacent R7 are al sojfavoured WD
2005/ 073216 / SE2005/ 000096 13 Favour,e’t.Li\nmcr ocyclic
st rugt UI‘F@<$CM4)£@|'|3);<FOI‘ nula |, conpyisi r(gH;)) {¢Hn P3 and

R@h@gﬂe\“gﬁ* ﬁ@“ﬁe?ﬂaﬂ ﬁaémf m@%ﬁ%

N
R14 R14
F|28 |$8
B A
u Rx(CHyq (CHZ)lI_(' U Rx (C\HZ)q (CHy)q
\
R16< N<.-N N A R16< N N N A
lgc .~ Pe 0 B lgd - o
~ J“’1 _____ ~Jemmnd-e-
R14 R14

The corresponding structures wherein the J chain bonds to the carbon adjacent R’

are also favoured.

Additional favoured embodiments of such macrocyclic structures within formula |
wherein m is 0 and n is 1 include those of Formulae Ige-lgf below:
I]?B
w

R8

B

(CHp), (CHy)

SUSE DN Phels
° - 12§ W O%g

The corresponding structures wherein the J chain bonds to the carbon adjacent R’

<CH2)q (CHp),
R16\

are also favoured
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R15 0 Rx (CH2)q (CH2)H R15 0 (CH2)g (CH2)H i _Z R16'G
NNNNTfARIEGN OYNNNA 0 Olhb O OO lha R14 R14
we&2003373418V j W R15 0 Rx(CH2)gq (CH2) k R15 0 Rx ¢CHREZD05/000096
(CH2)H R16"G ~N N~"'S_ NN A RI6-GNN rNNA OC 0O
NRf Othe J---J------ lhd ' J- J------ R14 R14 The
correspondi ng structures wherein the J chain bonds to
the carbon adjacent R7 5 arld al so favoured. Favoured
macrocyclic structures within Fornula I, wherein both
of the P3 and P4 functions are absent, i.e. wherein m

Fa%lge@ nﬁcﬁac?@@st@uctur@@ A Fé}ﬁﬁ.ﬂ‘a prOﬁ'lBﬁSll"l@ 'bHH'\I #P3 and P4

ow, especCl a

fungions /g wherel w@&msﬁ@%mg@wqmﬁs Ohtbe fpwww Inacihg Yoglow.
(CH2) k (CH2)q (CH2) K R16' NN---~ /N A R16, N. M /N NgA

110 000 "J--]----4%- J-4------ Ihe R14 |hf R14)
R15 O Rx (CH )k R15 0 (C'\'Iz)q(CHz)lt:I
O _N N _A
R16’Gm)\ J\r \ﬂ/ A R16"C NJ\( N {W
O Ihb .0 O
SUNI B b
R14 R14
e RS
P )Y
R15 0 Rx(CHo, (CHz)II;I R15 O ;qu(C'jz)q(CH.o_)I;:I
.G No N N _A .G N-_ _N N__A
R16 \”)\Njﬁ/ 8 _4,( R16 N)K( ~
© ~..0e O o ~. N-Rf 0O
" he IRl S Ihd B
R14 R14

The corresponding structures wherein the J chain bonds to the carbon adjacent R”
are also favoured.

Favoured macrocyclic structures within Formula |, wherein both of the P3 and P4
functions are absent, i.e. wherein m and n are each 0, include those of the formulae
Ihe-Ihh below, especially 1he and 1hf.



R8B RB WW (CH2)qg (CH2)k (CH2)q (CH2) k R16'"N, SNN A
RI6G"NVNN A nl C ON OR J--] ------

w0 2005/0073216- - - 1 hg R14 | hh R14 The correspondi NngCT/SE2005/000096
structures wherein the J chain bonds to the carbon
adj acent R7 are also favoured, especially fornula the
and 1 hf: 5 1In general, in the optionally macrocyclic
structures such as those il Mfistrated above, linker J
is a3 to 10 chain atom preferably 5 to 8 chain atom
such as 6 or 7 chain atom saturated al kyl ene chain
or a partially gnsaturated al kyl ene chai that is an
al kyl ene chain hearing 1 to 3 unsaturat&F& bonds
bet ween adj aceﬁecar bons, typically one€ unsaturation.

The [ ength of chain will, of cours epend on
whet her J 1Qciey t(@ﬁt}ﬁ from Rd R, RX(CI-@ (CR; 1 or the
car bon adj cem 7. Sui tabl e chal ns\ a éescrl bed

in detpid” 2. Typre

di mensi oneL 0 pr a macrocycl f 13 to r| ng
atons (i ncludi ng t hos atons in the

present P3 gfmudrs"c':'dntrl buting to the JI-I g‘)r"'

Conveni ent J i B14i nensi oned to pj vi de R4 nmacrocycl e
of 14 or 18%y ng atons. 15 WO 2005/073216

PCT/ SE2005/ oooogg 15 Conveniently, the chai n
contains one or !fwo heteroatons selected!from 0, S,
NH, NC1-C6 al kYl or N C(=0) Cl-Coal kyl . re
preferably, t chain optionally contai one

het er oat om S(el-gy:(celdz)J rom NH, or N C(ePLkerdhal kyl,

nmost pref erabh Most preferably\ e haln
mis Sagil
J contain e he erégtom

cont ai Ry agnrtr
r-S. 3The chain may

alternativ é enb
sel ect ed frme

Ihg R14 Ihh R14

The corresponding structures wherein the J chain bonds to the carbon adjacent R’
are also favoured, especially formula lhe and 1hf:

In general, in the optionally macrocyclic structures such as those illustrated above,
linker J is a 3 to 10 chain atom, preferably 5 to 8 chain atom, such as 6 or 7 chain
atom, saturated alkylene chain or a partially unsaturated alkylene chain, that is an
alkylene chain bearing 1 to 3 unsaturated bonds between adjacent carbons, typically
one unsaturation. The length of the chain will, of course, depend on whether J
extends from Rd, Rj, Rx, Ry, R"" or the carbon adjacent to R”. Suitable chains are
described in detail in WO 00/59929. Typically J will be dimensioned to provide a
macrocycle of 13 to 16 ring atoms (including those atoms in the P1, P2 and if present
P3 groups contributing to the ring). Conveniently J is dimensioned to provide a

macrocycle of 14 or 15 ring atoms.
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substituted wth Rl4, such as H or nethyl. Typically,

the J linker structure is saturated. Alternatively, J
woamisai7sel to 3, preferably 1 doubl e bond, typi/sakidog000096

spaced one carbon fromthe cycloal kyl R7 function, 10

i f present. The double bond may be cis or trans.

Represent ati ve exanpl es of J t hus include pentyl ene,

hexyl ene, heptyl ene, any of TS whi ch are substituted

wi t h Cl-C6al kyl, Cl1-C6hal oal kyl, C1-C6al koxy,

hydroxyl, halo, amno, oxo, thio or Cl-C6 thioalkyl;

CoR@ipicly, ) cHWSéhténybne ReRiSRatarobtom¥B8IEBted fro4n % 5 RH,
refers to a doubl e bond between carbon atons 3 4,

NC4Cg tkVEort-€ (=93C cherilxli Mate mefasplly.fhe) c@amﬁlonﬁw GRaEains
ond H&éﬁ)am%@leﬁtverom SNF:ﬂ WO%ZO S @eﬁW%ostrbrefBFacbWN(Ac

cl opr opyl met hyl , 1 opropyl} cycl obut
MogURIE GBI e Bhaib GO ARG NiAseh A6 st ehuta allemative
embBb@&RHT, gcl:oﬁfg?r@éjbﬁ@ﬁétérda’?&h ‘égfécfetalcfﬁﬁn W& 81 ththdiPmay be

ro I fluoroethyl. 20 Alternative
SU*?SHM‘@'H‘ Bonﬁﬂgﬁhﬁéﬁ ¥meethyk R7 and R7' include those
wherein R7" is Hand R7 is C3-C7 cycl oal kyl or
Cl- C3al kyl C3-Crcycl oal kyl . Still further favoured
Tyrigshyi the rldmkerngtrtf%wewsetmtw Alteroativgdy, irestaintht fed.n

prefgabIY 4 d'duﬁl@%or%ﬁ t)}BYcall spaced Jr%rc%"i’l?ér'}’ Fomh; thgzyéggkyﬁ_§7 function,

define o cycl oal unction, suc
if P%PF“OTh%WWSLﬁOy‘ﬂ maxhl@e Clarﬁ?dffm e preferably a
spiro-cyclopropyl ring. "Spiro" in this context

Reﬁﬂe%ﬁté{tﬂ@%@ﬁnﬁlé@bf J s ¢ryc¢ud@bé?w|eﬁé %xﬂ@ﬁé q?ep%‘]e?ﬁéq @h of

carbon atom wit bone

bac
Wi AT -k biouCeh BBl o e aa e by, halo,
amMoebdRy, tae OV@12§%Q5{0QT<§I2§3§MBQH ﬁﬁ?&@ﬁ[@QOQgﬁten%@l where 3,4 or

substituents include nono or di-substitutions
S regorso gilomblerP are ketvger cadipnateips 3 aml 4, dse%ﬁ&éﬁ kyI , or
C2-C6 al kenyl, any of which is optionally substituted
wi t h hal o. glternatlvely the substifuent may be a J
Conveniest Raang Es cgrryry ingigedhoseuwhergin iy isridpad Reds n-ethyl, n-

pro§§' zemb&ayrrﬁérﬂyﬁeyéregsroeyrs BY ISR, QP¥ibblilyNg, Rlifluoroethyl,

fined
or mercaptomethyl Preferred embodiments include those wherein R’ is n-propyl or

2,2-difluoroethyl.

Alternative favoured configurations for R’ and R” include those wherein R is H and
R" is C3-C7 cycloalkyl or C-CsalkylC3-C-cycloalkyl.

Still further favoured configurations for R” and R” include these wherein R” is H and
Ris J.

Alternatively, R” and R” together define a spiro-cycloalky! function, such as a spiro-
cyclobutyl ring, and more preferably a spiro-cyclopropyl ring. “Spiro” in this context

simply means that the cycloalky! ring shares a single carbon atom with the peptidic
backbone of the compound. The ring is substituted or unsubstituted. Preferred
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Particularly preferred substituents include R7' a as

ethyl, vinyl, cyclopropyl (ie a spiro- cycl opropyl
weubssta7saient to the "spiro” cycloal kyl ring of pPBIARI005/000096

1- or 2-bronoethyl, 1-or 2-fluoroethyl, 2-bronovinyl

or 2-fluorethyl.. 10 In one enbodi nent of the

invention, Ais -CRAR4' as illustrated in detail in

PCT/ EP03/ 10595, the content % of which are i ncor por at ed

by reference. Convenient R4' groups thus include

Cl- Ceal kyl, such as nethyl, ethyl, propyl, ethenyl

sut%ﬁ%en@‘iﬁb@ﬂ'@moﬁbto? anams\fmﬁhgmh 6 WRbroHIFOURS Ol 15 2 Wgﬁ Ca-
c %éﬁ‘ or heteroaryl such as 15 optionally substi it Ut
5

{yl, opre-Caypikenyhamy, 6f Whichris extionahy ata@séltlwd with halo.
AIthaﬁM el sab¥titudit nGy'@@JkIWkBleése&&%rn}ééd alﬁ@@é %Jrltb‘ﬁo‘y preferred

al k moi ety is nethyl, , , et henyl
Ste@%é“-@ﬁ@ 'esl-"’Pre%‘ 8piFQeY Ppﬂtﬁinétﬁr%§e{)ﬁﬁ9 kelewopt i onal | y
substituted: phenyl, benzothiazole and benzi m dazol e.
20 Favoured R4 groups include -NH2, fluoro or chloro.
Pagiicyiarin tafeieedyubstiveris inguge Bupas eftwb Miib cyclppamy! (ie a spiro-
[ 0
cyﬁo?f?%@l Qhﬂ)éfltueq)ﬂ tdotﬂeaéqn?' gﬁéllbglﬁ%ler %guﬁblsmtplt)t Et !érdfggq?noethyl, 1-or
2- ﬂeewe Fé-’rWPmOGBw@%ﬂQﬂrﬁ br oar yI OCo- C3al kyl aryl or
OCo- C3al kyl heteroaryl . 25 Appropriate substituents
appear in the definitions section below. A currently

In gnaeyubedimentafithginyention, Adp CB\R Fé s opiored irdeledinal | y
PC"WEQ’(%/%BQ‘SSthQJcon@ﬁ%I 3?30{/ cﬁ"él pgrétt&}’ by ré?%r}éﬁl:e or
tert-butyl and nost pre era ydrogen
partl cularly preferred confi guratl on for Ais

Coﬁ:& eriidn %&tﬁ%‘éﬁﬁfﬁ@%la @‘%@{ Ef:fgl'aﬁe rrtuﬂ‘ﬂyfli é’tﬂ?Il b¥pyl, ethenyl

and)rﬁH@HQHb Witsuadve Pl@f&fde mvtmosv:lmg%or heteroaryl such as

optP%{lP&ﬁ%ﬂ té?;‘)@r%%gl ﬂ'r?dﬁﬁﬁ)é%k@@éhﬂnzuﬂlgsa{]lﬁ el Gkl or

ropy y substitute
Crﬁn%‘kﬁﬁ%ﬁbf%’ﬂ%p’tfh%ﬁ ahd gikylunsietytismeaihyhethyll propgh etipnvlaatr@l -

S
CHEgrSe BRI A9NEGkieq gl ARRAANARIRASEE R ..,
benzethiarpleaand benzmidagalel i ne substituents which are
extensi vely described in WO 00/59929, WD 00/ 09543, WO

00/ 09558, WO 99/07734, WD 99/07733, WO 02/ 60926,
Faysos) @%Q@@PS V@@E/—UH@@'OFWOBWOMNIG[H&M#@QY@@I@BR groups

inclBO3 P45 BARLEBA456, W03/ 62265,

An alternative embodiment for A is C(=0)NHR?, where R®is optionally substituted Co-
Csalkylaryl, Co-Csalkylheteroaryl, O Co-Csalkylaryl or OCgo-Csalkylheteroaryl.

Appropriate substituents appear in the definitions section below.

A currently favoured configuration for A is C(=0)OR", especially where R is C4-
Csalkyl, such as methyl, ethyl, or tert-butyl and most preferably hydrogen.

A particularly preferred configuration for A is C(=O)NHSO.R?, especially where R?is
optionally substituted C4-Csalkyl, preferably methyl, or optionally substituted Cj-
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W031062228, WO03/87092, WO 03/99274, WO03/99316,

W03/ 99274, 10 W04/ 03670,, WO04/032827, W04/ 037855,
w4389, W04/ 92161, WO04172243, 5WD04/ 93788T/SE2005/000096

W04/ 93915, W04/94452, WO04/101505, W04/101602,

W04/ 103996, W04113365 and the |ike. Favoured W

functions include Was -OC(=0)NH, -0OC(=0 -, -NH, -NR

8, , -NHS(O)2- 15 or -NHC(=Y) -, especially -OC(=0)NH

or -NH. Favoured R8 groups for such W functions

i nclude optionally substituted Co-C3al kyl carbocycl yl

|bed
Bt 0 OB oL b glY B e TR a
prefafaly ogtionally sulsiituted pherd, Appropriate syibbstiues gppgas,in he
defintonddectidnnsgy di scl osed in WO 01/ 74768 such as
Cl- Coal kanoyl oxy, Co-C3al kyl aryl oyl oxy, 20
particularly (optionally substltuted) benzoyl oxy or

Su@‘tt@ﬁ@'\)@ﬁ@@ﬁ ?r{eo&éﬁ%@’.‘él d¥p c @ér‘ﬁﬁfby gY)f {/l\j? R@‘oliﬁ% sustifients

publication al so descri es aiter
whish 8¢ extensiyely desaribeddmif@ 0@159@@%,I W@ 00/0%51’&1 V4@ 08{a9ph8, WO

T
WQ{?W441@0VV€Q§46W®3>MQ§)§|‘Q%9 9, \EH0BHPMRHE N0 36Ki2265,
e e e
W@s“ﬂ&ﬁ@l J\9\’0@—'032@8ﬁv‘é&ﬂ@v‘ﬁ37\8§5u\é@q464f33398W00%%161

e I
N IR 880 oy, Pl o2 Waosiiaisgs,
WQﬁﬂvﬁ“tDWQZ , W04{ 103986 b'8iQG4l 1 sebamandhthedikewherein; RO is
Cl1-C6 al kyl, C1-C6al koxy, NO2, OH, hal o,
trlfluororrethyl amno or amdo 5 (for exanple am do
Famur%dw\h‘gn@tmnsmdqzmhm@C(eﬂ)blH SOEKEO)-uthdid-, WNRFE-, -NHS(O),-

or Hi éé/k&%%mallg %Ih@hﬁr J—Nﬁ g%%l‘fr)éltjr]@tgerw@g?)lr suéHW

car Het'er oaryl
funefianisdmciiideyoptisng by wnsélwted CeraaIBylcamecmlyi oRmGeslkyl-

hetgf'ocggﬂl IIﬁXI:uPInﬁq?%néf%g??égw W@D% Wépooééﬁsr%d WO
00/ Y4 #G8u 50rownrr|:y¢ sestealsbbstWQntS) r—V\hB? emdhe glclic P2 group, include
those disclosed in WO 01/74768 such as C4-Cgalkanoyloxy, Co-Csalkylaryloyloxy,

particularly (optionally substituted) benzoyloxy or Cy-Csalkylheterocycloyloxy,

o LI

This publication also describes alternative —“W-R® possibilities for example C4-Cgalkyl,

especially

such as ethyl, isopropyl, Co-C3alkylcarbocyclyl such as cyclohexyl, 2,2-difluoroethyl,
C(=0O)NRc, where Rc is C4-Cg alkyl, Co-Csalkylcyclopropyl, Co-Csalkylaryl or Ce-
Caalkylheterocyclyl.
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10 Typically, the CO C3 al kyl conponent of R8 as

CO C3al kyl aryl, or C-C3al kyl heteroaryl is nethyl and
weospwsmi7adiby absent, ie Co. The aryl or heter oapPgir/SE2005/000096

conponent is as extensively illustrated in the

definition section below 15 Preferred R9 i ncl ude

Cl-C6 al kyl, Ci-Coal koxy, am no, (such as

di - C1- C3al kyl am no), am do (such as - NHC( O) C1- C6al kyl

or C(=0) NHC1- C6al kyl), aryl or heteroaryl, the aryl

or heteroaryl being optionally substitut ed wi th R10;
Cu%ﬁﬂl@r@fe%le@i V\lsfuﬁi;tro@@?ﬂdﬁ)de -sCan&és Eblgw l@J Co(n%enlent values for

al kox am no, (such as nono-

denkwcan?'ﬁsydmmsw ugc fro- Qsalb)éaryll\lmr( @o@aattymewpam ejther of
whfé(w@ﬁﬂd%n%hby&) or th %h@stutdtéd vahH RO RN

heteroa referred i ncl ude C1- CGaIk I

1F§ as &l é)a}kyl i GeRlkoxiq N@z, @'ﬂj@ﬁloagr@@rmpq@(r@ @]pmo or amido
Ofiﬁir‘éxémsk a%d@bN'éﬁ?noQﬁﬁbKéMy)m riba'& di ‘%Eb%}ﬁ’&@& Q\ﬁ{hyé Céatyl),

Particularly preferred |nc ude met

i Sograapylarylt Qvﬁa@&ylwerqeé'd Ropclileniatik dNI@eremathfz @@/I oahigeoaryl

I
mﬁg"é@%?é‘ﬁe“g@‘%&m ST o o1 caal iyl

t hi azBl ds Crds8 V’bél‘as alteyh (G- Qrﬁ"RBQ’I aingdamido, sulfonle1-
1- napBi i FeOMOH . iHad R gAY

napht h%/l W 2- ng h@i or qui no Ilhér%/libokeﬁ & Ijlefte'&ﬁ
nsubstituted, nono, or WO 2005/073216

Ty;? SQT (ystlﬁg(@% OQ%%gmpﬁﬁerq'o? Rbé%] btﬁ \#3%%(3)% ?I OIFQO-@saIkyIVeterqaryl

ticular 1-na nmet’h or qU|no
is mﬂbwt@duetsge@ally aFhneot, e G Tchvresamﬂgf htemrearyhmmpmrw as

extdSdildle Mustated i t@%td(% Pﬁﬁlt'&rt' (iﬂ%g% koxnga N~ ROb 5

erein R9a I's ;
t hi oCl- C3al kyl ; am no optl onally substituted wth

Pregérr@w ff% ude %1063%1%1' ér @fea'lké&{] ami F’B #@&1 Ial%ta‘?'if%og)é|kylamlno)

eterocyc eteroar

amwl@t(éu@tga:JrPéHBé(DWg Céq@ilqymreﬂ(FsD)wﬁstGetawbdarw QﬁheRHJ@aryI the

o s i T e gL

%is C1-Csalkyl, C3-C-cycloalkyl, C1-Cealkoxy, amino ,(such as mono- or
di-C4-C3 alkylamino), amido (such as as —NHC(O)C4-Csalkyl or
C(=0O)NHC,-Caalkyl), halo, trifluoromethyl, or heteroaryl.

I’Ch is u

Preferred R'? include C+-Cgalkyl, C1-Cealkoxy, amino, amido (such as as -NHC(O)C;-
Cealkyl or C(=O)NHC-Cgalkyl), halo, or heteroaryl.

Particularly preferred R include methyl, ethyl, isopropyl, tert-butyl, methoxy, chloro,
amino, amido (such as as ~NHC(O)C-Csalkyl, for example -NC(=O)CHC(CHj3)3, or
C(=0O)NHC4-Csalkyl) or C¢-Csalkyl thiazole.

Favoured embodiments of R® include 1-naphthylmethyl, 2-naphthylmethyl, benzyl, 1-
naphthyl, 2-naphthyl, or quinolinyl, any of which is unsubstituted, mono, or
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10 heterocyclyl; and R9b is Cl-C6al kyl, Ci1-C6al koxy,
am no, am do, NO2, OH, halo, trifluoronethyl,
woandsawydiec Conveni ent RO9a include aryl or het epo@syoos/000096
all optionally substituted with RILO as 15 defi ned,
especially where R9a is selected fromthe group
consisted of: S S RI10--<\ "l, RIO ~ RIO-N N N N
wherein R10 is H, Cl-C6al kyl% or
C- C3al kyl - C3- Co6ecycl oal kyl , am no optionally nono- or
~di-substituted with Cl-Céal kyl, am do (such as as
disubgin(tal @dih(%gladsllqdﬁged, iera?@LNHﬁimaﬁﬁﬂhlyﬁYéthylh@ﬁcﬁl.lﬁﬁé?iﬂgb/|
c vl .. a,i veni ently phenyl an
unlos Bl RS %5 cisfBetiRE i F s iBeR00s! 073216
PCT/ SE2005/ 000096 20 wherein Rl10a is H, Cl-C6al kyl;
- : . halo; and ROb is Cl1-C6 al kyl, Cl1-C6-
Acgﬂrﬁméég%n%ﬁd%ﬁch as di (Cl- C3al kyl )am ne, am do (such
as as - NHC( O Cl- C3alked._ oN zO) NHC1- C3al kyl ), NC2,
OH, halo, trifluoronethy], @» Mp 5 An alternative
preferred R8 is: R Ca S X \ ROb wherein Rl0a
is H C, -C6al kyl, or Co-C3al kyl - C3-Cécycl oal kyl, am ne
such, as amne nono- or di-substituted with

(s .
whereindg 3 lik G-Cealliyt GoCéatody; thinGysCaliyC(aB)ifd ophaiatly sulbstituted
with C4-Cealkyl; Co-Csalkylaryl; or Co-Csalkylheteroaryl, Co-Csalkylheterocyclyl, said

aryl, heteroaryl or heterocycle being optionally substituted with R'® wherein
R™ s C4-Cgalkyl, C5-Ccycloalkyl, C1-Csalkoxy, amino, amido, heteroaryl or
heterocyclyl; and
R® is C1-Cealkyl, C1-Cealkoxy, amino, amido, NO,, OH, halo, trifluoromethyl,
carboxyl.

Convenient R* include aryl or heteroaryl, all optionally substituted with R™ as
defined, especially where R*is selected from the group consisted of:

s /s ~
R10—( | R10 ’I\A R10—N
N N N=

wherein R is H, C1-Cealkyl, or Co-Csalkyl-C3-Cecycloalkyl, amino optionally mono- or
di-substituted with C4-Csalkyl, amido (such as as —NHC(O)C1-Cgalkyl or C(=0)NHC;-
Cealkyl), heteroaryl or heterocyclyl.

R is conveniently phenyl and thus R® is:
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C(=0) NHC1- C6al kyl ), heteroaryl -or heterocyclyl; and
ROb is Cl1-C6 al kyl, Cl-C6-al koxy, 10 am no (such as

woi203783¢6al kyl ) am no), am do (such as as PCT/SE2005/000096
-NHC( O) C1- C3al kyl or C(=0) NHC1-C3al kyl), NO2, OH,
hal o, trifluoronmethyl, or carboxyl. In the imedi ately

above described enbodi nents ROb is conveniently

Cl- C6- al koxy, preferably r?é)thoxy. 15 A further

conveni ent R8, for exanple when Wis an ether, has the
formula Ra' W Rb' (CH2)r | vvhereWisNorCH r

whefeiPROP sl GaCdiRy it -Ehikeky:@iblo: and R® is C4-Cs alkyl, C4-Cg-
COCSaIkych)E/?I%alﬁ,@ﬂ&:b &r oan Jdréxeaoryarﬁn%

Xy,
alkgxy apno guchias ¢id 3absyl)%mk§1|8k9nm occsﬂma%qs RGNS (©3C kGhalkyl or
t
C(%)%%ﬁl% ok 3@1%6% R "“1“%?%@;’6&' C3al kyl, Co-
C3al kyl aryl or Co-C3al kyl heterocyclyl. A part|cularly
AnRiiteirRtiVEgreRIrRRIREWOSt i tuent is 7-
nmet hoxy- 2- phenyl - qU|noI|n 4-yl oxy. WD 2005/073216
PCT/ SE2005/ 000096 R2% When Wis a bond then R8 is
preferably a substlt%gggNor unsubstituted heterocyclic
ring systemas descri®ed|i n W20041072243 or
W2004/ 113665. 5 Repre N anpl es of R8 when W
is a bond include the foll B#ati cs which may
optionally be substituted: role, 1Him dazole, 1
H pyrazol e, furan, thioph oxazol e, thiazol e,
I soxazol e, |soth|azole pyri di ne, pyndazi ne,
whepgiri R EHSrfé C1-@aalleyhion €0~ q:;laﬂ(hlama@ecryeloathyl rroXiae (sueh as amine

ol S baforg et Sy 080 (en A AP LGOI Gl o

C(%@}l\hrtmr%aéwl)beamawlazd)leteroq@lybend ¥ dg @l e alkyl, Cy- -Cg-alkoxy,
amw (%U&Jp%z&gé C;balﬁ I all %ag fdo%(H%ér:]H;ég M‘-ICE(O%P &aal 3|/Ir(]>?
C(@WH@«&:@M@MN@Q o id ardd, t@fiuohoroethy!, 8r, ca rboxyl.

3-di hydro-1Hindole, 1, 3-dihydro-indol-2-one,

1H i ndol e- 2, 3-di one, 1,
In tBe dthimpdiate!ybatrvei desditel emtdbdiments RY is cddvpyiently 6,4C2;alkoxy,

- e, benzofuran, benzo[b]thi ophene,
preﬁeé%élgﬁ%tlﬁjd xazol e, benzo[d]isothiazole,

1H qui noti n-2-one, 1H qui nolin-4-one,

A e Wb RAF Ak E{‘a,‘lfbpg)?amagl' when W is an ether, has the formula
Ra' w Rb'

N

(CHy),

|
where W' is N or CH, ris 0 or 1, Ra’ is H, C¢-Cg alkyl, Co-Czalkylcycloalkyi, C4-
Cealkyloxy, hydroxy or amine and Rb’ is H, halo, C4-Cgalkyl, Co-Csalkylcycloalkyl, C4-
Cealkyloxy, C1-Csthioalkyl, cycloalkylCo-Csalkyloxy, C+-CsalkyloxyC4-Csalkyl, Co-
Csalkylaryl or Co-Caalkylheterocyclyl. A particularly preferred ether substituent is 7-
methoxy-2-phenyl-quinolin-4-yl oxy.
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15 carbazol e, |H quinazolin-2-one. Additiona
representative exanples of R8 when Wis a bond,
woneodsudeithe fol l owi ng non-aromatics, whi ch NMRETISE2005/000096
optionally subsbstituted: aziridine, azetidine,
pyrrolidine, 4,5-dihydro-1H pyrazole, pyrazolidine,
i m dazol i di n-2-one, imdazolidine-2-thione, 20
pyrrolidin-2-one, pyrolidiﬁ%LZ,S-dione,
pi peri di ne-2, 6-di one, piperidin-2-one,
pi perazi ne- 2, 6-di one, piperazin-2-one, piperazine,
nnrpholine t hi onor phol i ne-1, 1- di oxi de,
yrazol i di n-3-ong, imdazolidine-2, 4-dione,
Wfpﬁnd@r@ aibrad thesy '? R parTerRblVams ubstiwtedafpeubsituied eterocyclic
ring é%éiérﬁ@%scﬂbe?d iR V@OQ@M/@*MG%PWG)Q@UA%13@§5W eferred
val ues for Wis a bond, include tetrazole and
derivatives thereof The tetrazol e noi ety is |inked

Rebf%s&ﬁt%tl\‘?é’ @J(érﬁplgg oﬁlﬁaﬁﬁé’ﬂ W %"édoo‘?xﬁtlﬁcﬁ’m t|h¥ fo°| Rﬂﬁiﬁb tal’Hrﬁé’tlc:s

shown bel ow.

wh\cmmaengonwy o sub%iltute% 11Hrn>xrr0\wa ‘Q‘@ﬂﬁlﬂmlw pyrazole furan,
thl@ﬁ%@%@gél’eoﬂ%ﬁe #s%%%%‘@rlﬁtm C% 'p?/nélﬁleeﬁﬁﬁzfr{e E}g‘;rf]ﬁlme

group’ consi sting
pyragine, phipalagipe, wxatlr&@}maz@neu quinaingceiarpliney i-tmerolo[2,3]-

b]p@Fl@iHQ G950’ 1 %éﬁfzomﬂ@aqz%'ig A H-ifdrolA R AL plNF’*e Yentdihiazole,
of e PRpier:

Selected fromt consi sti ng
begzporazais| 1 H—mdam‘hg‘r@lpww@e ylermazo[‘!sS §bwedmd 1§ Mrhvd ro-

beﬁib‘?mﬂl%%i@ 8&“51' §tdlﬂwr@ﬁen%ﬂumﬁaz&§%%% 2,3 GRYBREYS! llﬁ’do’le

het’er ocyc resent at Ive exanp
T%dlhwwddﬁtm ﬂ/dtllﬁdié%ﬂéisdlam%m& ddydmbmmwatzalbf%oue 1H,

1ok ABDIHNAGAE o aDENQIE pRhE AN RNt Mo P iR oxazole
belp%)éd]@ﬂﬂw [ bleauingin-ZReneviéhannalis- daornﬁ;ridi-qmwazwecl-one, 9H-
caﬂbék«? , ﬁgg@gzéjﬁri M@dives thereof. The triazole noiety
is I'i'nke

e cyclic P2 scaffold and optionally
substituted as shown below X Y X ~

Additional representative examples of R® when W is a bond, include the following
non-aromatics, which may be optionally subsbstituted: aziridine, azetidine, pyrrolidine,
4,5-dihydro-1H-pyrazole, pyrazolidine, imidazolidin-2-one, imidazolidine-2-thione,
pyrrolidin-2-one, pyrolidine-2,5-dione, piperidine-2,6-dione, piperidin-2-one,
piperazine-2,6-dione, piperazin-2-one, piperazine, morpholine, thiomorpholine-1,1-
dioxide, pyrazolidin-3-one, imidazolidine-2,4-dione, piperidine, tetrahydrofuran,
tetrahydropyran, [1,4]dioxane, 1,2,3,6-tetrahydropyridine.

Preferred values for R® when W is a bond, include tetrazole and derivatives thereof.
The tetrazole moiety is linked to the cyclic P2 scaffold and optionally substituted as
shown below:

Q—y /
N N-—N N=N N=—N
i ( / \
N\NjN N/ »\Q/Y N Y
o M
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Jvi~N ° NIN~"I~N~NY wherein X* and Y* are

i ndependently selected fromthe group consisting of:
wol2005k530al ogen, Cl- C6al kyl, Co- C3car bocycl yl, PCT/SE2005/000096

- CH2- ami no, -CH2-arylam no, -CH2- diaryl am no,

-(CO-amno, -(C=O-arylamno, -(C=0-diarylam no,

Co- C3aryl, Co- C3heter ocyclz)él or alternatively, X* and

Y* taken together with the<4¢arbon atons to which they

are attached, forma cyclic noiety selected fromthe

group consisting of aryl and heteroaryl. 20

8 t t Zy esy@ar enip?
oG 08Nl AP Sin B 8, [RAZ S AT R

-S-st5(Teluned —{GTPloviR hig seiertedifieneihe aipureeonsisting iofi alisent, -CHa-
ond Q25 keI SRR BT bR R ed gl

Csl"tﬁéﬁ’rp())ﬁt'){' VRS ig $ﬁé¢cé©d fromiiee grpHp @alzsslﬁm@fmbu @t-Gealisyll i nked

S 2 and optionally substituted
Carggc’}s?ﬁ@ AR M 3556 Pt SE2005/ 000006 23
Y)~Y ON I N wherein X*, Y* and Z* are
Re.ﬂ'égﬁgs{\%1 énéaléseb%%%% {eé?{q&ggﬁ%{g@gg d%’éﬁﬁba% IO “of
WQ0BERR43 an thersitucturgs faligwing imrediately aftedi QT\YIQRA0K 13665.
di het eroaryl am no, Co-C3heterocyclyl, -S-heteroaryl,

-0-heteroaryl, NH 5 het er oaryl or, al ternativel y, X
Furthed preferred/valkes for (Rikéren V¥ isea hend, inclusiet triezate rbd wedvatives

thePé?)fV*fHeCthaicn@%o‘?{EZ@H(@ﬂBetﬂe afcfﬁ aAbid! X up{glgihg{)paryl

I C nol ety presentati v exa es o ut ed

suqsyturtethas slvesbelow: as described in tabl e 3 of
WD2004/ 072243 and the sgfructures follow ng i mediately
after, and in the t bI s of 1Q_\W2004/113365.
Preferred P3 groups,/ \e. when/m\is 1, resenble
natural or unnatura\“\,\ﬁm no aci d‘su Y

wherein X* and Y* are independently selected from the group consisting of: H,
halogen, C4-Cgalkyl, Co-Cscarbocyclyl, -CHz-amino, -CHz-arylamino, -CHz-
diarylamino, -(C=0)-amino, -(C=0)-arylamino, -(C=0)-diarylamino, Co-Csaryl, Cg-
Csheterocyclyl or alternatively, X* and Y* taken together with the carbon atoms to
which they are attached, form a cyclic moiety selected from the group consisting of

aryl and heteroaryl.

Representative examples of substituted triazoles are as described in table 2 of
W02004/072243 and the structures following immediately after, and in the tables of
WO02004/113365.

Further preferred values for R® when W is a bond, include pyridazinone and
derivatives thereof. The pyridazinone moiety is linked to the cyclic P2 scaffold and
optionally substituted as shown below:



10

15

20

25

especially aliphatic amno acids, such as L-valyl,
L-l eucyl, L- isoleucyl or L- t-leucyl_ Further
wonedsarrsad P3 groups, as shown in WO 02/ 01898 pOTISEL®S/000096
Co 15 C3al kyl cycl oal kyl al ani ne, especially
cycl ohexyl al ani ne, optionally substituted wwth CO2Rg,
where Rg is H, is CT-C6al kyI Co- C3al kyl aryl,
Co- C3al kyl het erocycl yl, Co- 233al kyl cycl oal kyl or
am ne; or N-acetyl pi peridine or tetrahydropyran.
Preferred R11 groups thus include Cl-C6al kyl,
Co- C3al kyl car bocycl yl for exarrpl e Co- C3al kyl C3-
C7cycl oal kyl yl, Co-C3al kyl a Qr
Co- C3al kyl heteroaryl, any of\ ich is optionally 20
substituted with hydroxyd abo, am no, Cl1-C6al koxy,
Cl- C6t hi oal kyl , C(=0 OR14 ~ﬂ,@r boxyl ,
(C1- C6al koxy) car bonyl, aryl, heteroaryl or
thﬁéireXOWCértd Z* E@ﬂﬁ@é nH&ntW&téd‘H?om%@étbhb HSﬁHlstiné of: H, N,

hydroxy or = Particularly preferred
halogen, ﬁquaélM Csthowc'yh BiInguEyLaargy cF-arbxpraryl, N aryl
dlaﬂhﬁﬁmbeﬂlhéieroa?iylgmm% ngﬁétabdcymlolyheteroaryl -O- helteroaryl NH-

¥c ohexyl met h n % dyl net
hetgr Wﬂéx%}tel’%léﬂlw >ﬁgf\¢,9’y or Ypan %ltqj@ja)lpgﬂﬁtkﬁfwﬁh thrﬁéarlbggtatoms
to RRieh &fdyaste Blidchedl 1% Y &y hefdaryl dyvefid yl,
® ¥ sobut ﬁeor %ycf ohexylﬁym ZOOSAI% ggleoFéW
PCT/ SE2005/ 000096 24 An enbodi nent of the invention

Rebfé‘stK‘a’ﬁv&@fﬂ?ﬁMé‘Q& éMB@ﬁtﬁte@ ﬁyﬁdéﬁnmeﬁé aé 'd@sé?.blea |not)able 3 of

d wherein P3 function | acks a carbonyl,
wcg%gqgmmgg @ﬂéﬁ@rﬁtm%s fodeiiag immediataly aﬁ%n am@ntth@tﬁ@la@fof
woadomd &35, bel ow. Rx Rl6a,N----Y NI Ry R11' [|i 5

wherein Rx and Ry are as defined above, preferably H,
R11' is Cl1-C6 al kyl, preferably C3-C5 branched al kyl

Preityedd pS g?JL?pssl'él‘?Nh%h% T§°’I Qéselmt}{é‘héﬂural ot*uhﬁé’cﬁﬁé‘ amino ﬂc[gs

L-isol eucyl’, L-t-Ieucyl; ?/
esgﬁtﬁ@#ya&ipfe@l@a@nwwldwuclw% Loﬁ&vk;u lﬁ*ewhw lsoleucy or L-

Further preferred P3 groups, as shown in WO 02/01898 include Cq-

Csalkylcycloalkylalanine, especially cyclohexylalanine, optionally substituted with

t-leucyl

CO2Rg, where Rg is H, is C1-Csalkyl, Co-Caalkylaryl, Co-Csalkylheterocyclyl, Co-
Csalkylcycloalky!l or amine; or N-acetylpiperidine or tetrahydropyran. Preferred R"’
groups thus include C4-Cgalkyl, Co-Csalkylcarbocyclyl for example Cq-CsalkylCa-
Crcycloalkylyl, Co-Csalkylaryl or Co-Caalkylheteroaryl, any of which is optionally
substituted with hydroxy, halo, amino, C4-Cgalkoxy, C4-Cgthioalkyl, C(=0)OR™,
carboxyl, (C-Csalkoxy)carbonyl, aryl, heteroaryl or heterocyclyl, especially where the
substituent is hydroxy or C(=0)OR"4.

Particularly preferred R include tert-butyl, iso-butyl, cyclohexyl, phenylethyl, 2,2-
dimethyl-propyl, cyclohexylmethyl, phenylmethyl, 2-pyridylmethyl, 4-hydroxy-
phenylmethyl, or carboxylpropyl. The most preferred R'! values are currently tert-
butyl, isobutyl, or cyclohexyl.
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10 R1 6a is -Rba, -S(=0 pRba, -C(=O) Rba; Rba is Cl-C6
al kyl , Co- C3al kyl het erocycl yl, Co-C3al kyl carbocycl yl.
wolevoatisvel y, conpounds of partial structurePCI/SER05/000096
be macrocyclised between an appropriate value of R7
and one of Rx, Ry or R11'. 15 Representative
enbodi nent s of P3 groups which lack a carboxy function
(ie variable U is absent) 4%clude those of formula
lia-1id below. WO 2005/073216 PCT/ SE2005/ 000096 25 O
Ar)~NNNANNN OOlialib 0 Ar )SN "NArN
An I@fr%oglnc?ent Io'f e |h\919nt|¥9ﬁﬁ1"cﬁ1d%r cohﬁoﬁﬁ&ﬁ@ﬁé/@nyﬂ férabsent (ig.n is 0)
ar or ny of

eteroary

het er ocycl especl a
angywingiein %’pfvn@tm lagk%wbpmm@&l wabwrmg‘?emesmﬁigm t he
suf ubiufds Iﬁglgb'&mérsﬁ%fﬂ;rmﬁ%rl%& .lia - lid have been

l'ustrated in the context of a conpound within
Formula I, it will be apparent fxat 5 such
confi gur ations of Formy a Li_ap al so to other
val ues of q and k. Sirfflan y, al’though the parti al
structures of fornul ae Ilrgf Lid show an R11 group
corresponding to leucine, 1t Wil be apparent that

these configurations will Qe applicable to other R11
groups, especially those resenbling the side chains of
wheadiur al or unnatural L-am no acids, for exanple

t - al ani.ne/t-1euci R15 in those conpounds
RxGP A ARG a0E: BIETAbN . 1 i pr of o ably

R'"optCobablky, pretdrably UaK%daréHah@G@JIHyykudhras the side chains of L-valyl,

Co- C3al kyl car bocycly

L R S b R Gyt 2P B cwelgpikp it g guclonexyl or
cycisiexpinmithy;, substituted. Preferred P4 groups are

1d.Y al | g natural or unnatural am no
R é§d§ ébé@f)g 'y%ZTQ)g‘{%l c anino acids such
Rba is C4-Cg alkyl, Co-Csalkylheterocyclyl, Co-Csalkylcarbocyclyl.
Alternatively, compounds of partial structure li may be macrocyclised between an
appropriate value of R” and one of Rx, Ry or R'"".

Representative embodiments of P3 groups which lack a carboxy function (ie variable
U is absent) include those of formula lia-lid below:



10

15

15 as L-valyl, L-leucyl, L-isoleucyl, L-t-Ileucyl or
L- cycl ohexyl al ani ne and thus favoured R15 groups
woneisuwdeieycl ohexyl , cycl ohexyl net hyl, tert - buPgir/SE2005/000096
i so-propyl, or iso-butyl. Preferred G values include
-NRy-, especially wherein Ry is nethyl or preferably
H, or hydrazine. WO 2005/073216 PCT/ SE2005/ 000096 26
A further preferred G val uédis 0 t hereby defining an
ester with the carbonyl of P4 (if present) or the
carbonyl of P3 (if present) or an ether in the case of
variants wherein group U is absent. Conventi onal
pharmaceutically a ptabl e ethers or esters 5 capping
gr oups kor R16 i ncpu Cl- Ceal kyl (especi

or t-bu ylhetero clyl f(es ally

pyri dyT, enz nt zo plﬁerldy nor Dyl

pi perazin -C3a|ky|carboc clyl (@spe0|ally
ich

phenyl, ben yI i ndanyl ) any of is optionally
substltuted mnth hydr oxy, hal o, am no, or Cl-C6al koxy.
10 It will be djgparent that for conpouHHS of formula
I, when men=0, then R16G is not a BOC or CBz
protecting group, but this restriction does not apply
to other permutatio of mand n. The Boc or
protected 4-substi t d proline syPthetlc

I nt eg e 'htes escyibed for exampl®in MD 905 are

thus Gut/sn e “yCopsYof the i nvant i on. E{é
conpounds he pnvention can conpri hy a2|ne

functi onal |t , for exanple where Xis {NHNH and mis
1; with n beingizero or 1. Alternatively, likespecially
where mis zero, G can be -NR NR - such as - NHNH-.

ener a razi .

BT L Re e 2y BTy SRR B prireiEromdf eyt i i
optishelesubstitussttwith RF. Altheugh theqdamﬂh% strmwmurmdﬁomﬁuléél #a - lid have

r,uct ur.e a-_20 b.
bee%i‘@sér%kﬁs\‘n trles cor'te% qf%yowpowwéh}mt Fl?)frgulejlgt Wﬁfg aqpﬁreWat
suclmonﬂﬁ;mat:dnsmf&ndnhljahl apply diso toegthsrdatliesof granal Kk Wimi(zol,
althougt%e UG SO S ¥ e fic and lid show an R group
corresponding to leucine, it will be apparent that these configurations will be
applicable to other R"" groups, especially those resembling the side chains of natural
or unnatural L-amino acids, for example t-butyl alanine/t-leucine.

R in those compounds of the invention wherein n is 1, is preferably optionally
substituted C4-Csalkyl or Co-Caalkylcarbocyclyl for example Co-CsalkylC3-Cscycloalkyl,
any of which may be optionally substituted. Preferred P4 groups are typically
analogues of natural or unnatural amino acids, especially aliphatic amino acids such
as L-valyl, L-leucyl, L-isoleucyl, L-t-leucyl or L-cyclohexylalanine and thus favoured
R groups include cyclohexyl, cyclohexylmethyl, tert-butyl, iso-propyl, or iso-butyl.

Preferred G values include —NRy-, especially wherein Ry is methyl or preferably H, or
hydrazine.
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Cl- C3al kyl carbocyclyl) wherein the first al kyl carbon

is substituted with an oxo group to define the keto
wouoastaremeand R16' is the remai nder of the al kpCT/SE2005/000096

al kyl het erocycl yl or 25 al kyl carbocyclyl noiety.

Formula Ijb depicts a variant where R16 is a nethyl ene

group whose carbon is substituted with an oxo

substituent and al so - ORb, dfhere Rb is as WO

2005/ 073216 PCT/ SE2005/ 000096 27 defi ned above,

typically, Cl1-C6 alkyl, such as t-butyl,

Co- C3a|ky|heterocyc|y| such as pyridyl, or

Co- C3al kyl car bocycl such as benzyl or phenyl, any
A fwﬁhawefﬁrre% Go‘fﬁ“i%'ﬁ ;ﬁ/ fhereby defining @ @6 eayvltdaé ¢ aedony 69 B4 (if

pregé’mﬁ’epfﬂg%aﬂgonp%ft%adlf p?‘ésrél‘n‘l:)tcﬁra‘ﬁsetﬂér% ﬁ{édﬁisb%f GAanREwherein

near nol ecufes as shown
grogp &f E=RBEIt. Gﬁ@veemomi@ha@p@@pé@a"macge@abia Sthegaar gaters

6
calfitd RUF, (LR eas C ARy IBRERI Mt or S0l o
Caqliydhaierecyahd especiagn pyridyl, bgﬂzmdamﬂs pigesidylamerphodnyl,
R e A
is aptienally Rubstiteied mith hyptmxyﬁ hakp, aamitio, R (hr%saa@xmLef i ned for
formula | above. Conpounds of partial structures |jc

and |1jd can be linear nol ecules as shown (both 1' are
It wil) be apparentdhaifaitompayeds bf forauld épiheren=mF0,gheuBs G- df:rnot a
b
SO GBS0 SRS ARHELN g5 Koy o sz
of depidax étie Wot lor & Bamsotesieddnsubstitutedayolpe, SMntham:Imterb“@dlates

desfbng@t? gdgtef(értﬂlg{e ih lWé o Q@‘Qtargfthdshcﬁj%@g U écggﬁ off" th%qur\?énltléfn

he con Igurations o
Alternatlve hydra2|ne l'ike conflguratlon are found

Fa\y&?ﬁéh gbﬁﬁom rb?thea\ﬂ\%rﬁribﬁ‘ggn @ofﬂf)ﬁse a hydrazine functionality, for
example where X is -NHNH- and m is 1; with n being zero or 1. Alternatively,
especially where m is zero, G can be -NRjNRj- such as -NHNH-. Compounds will
generally not comprise a hydrazine at both G and X. Typical hydrazines within
Formula |, wherein m and n are zero include compounds of the partial structures lja-

ljb below:

O R'

)J\ \n/ R16 ~ /U\N \[r
lja |jb
R'®in formulae lja and ljb can be regarded as an alkyl (or C4-Cs-alkylheterocyclyl or
C1-Czalkyl carbocyclyl) wherein the first alkyl carbon is substituted with an oxo group
to define the keto function and R is the remainder of the alkyl, alkylheterocyclyl or

alkylcarbocyclyl moiety. Formula ljb depicts a variant where R'® is a methylene group

whose carbon is substituted with an oxo substituent and also —ORDb, where Rb is as



20 0, and R16 is an N-linked unsaturated heterocycle
as defined below, for exanple pyridyl or pyrimdyl or

we e@iasAated heterocycl e as defined bel ow, SucRC@SE2005/000096
pi perazinyl, piperidinyl and especially norpholinyl.
Exanpl es of such enbodi nents include those of the
fornmulae lje: WD 2005/073216 PCT/ SE2005/ 000096 28 R8
I W Rx 1 NNYN Q O L|e ‘Conpounds of parti al
structures |Ije can be linear nol ecules as shown or
preferably Rx can be nmacrocyclised via J to an

deffRRMBYS, A icdRy, @{ @EBIKy%EWﬁth#tﬂeé‘é O‘gé\k)tllhé’tgrocyclyl s]ych as

structures are nber e

pyriatyl, Orpowﬁaﬁ'kylﬁ%fbp@é%{'I%klcbﬁsé)ﬁéml obpher, antijo§ which is Optlonally
sutfs‘ﬂ{lﬁécgé’é @éfln‘éﬂ BBlE r@oﬁns&n% %?EarYQi 4R ugés @%dugg?an be

Simlarl hese conf lguratio app eto

linegy ﬁé}lequlelsm@mdb@thd%m 21 %@rcﬁa@bly%temf iendemieed Ro
5 grolps Y %ﬂac#dﬁya RanA 4 tofﬁyQﬂrHrSHr JrdR7 %Fﬁﬁjﬁps for the

conmpounds e i nvention |nc ude danol ,
|ndanyl 2- hydr oxy-| - phenyl - et hyl , 2- thlophenenethyl

Alt%rﬂa Fﬁ%ﬁ%@s@%{%ulggnz efgeﬁngél h G?ﬁ’cﬁlgdffﬁ)ﬂpfgﬁﬂmal structures ljc
4- et hoxyphenyl ethyl. Currently prefer red R16 gr oups
cyclohe ylnet
non- n@ ur &j anono aci ds include L-

hexy pheny pyri
an%aib@bWtyl i so-butyl, n-propyl, nethyl or
i nclude 2 indanol, ndan, 2-hydroxy-1-phenyl -ethyl,
thiophe -nethylenedloxybenzyl or
Qy Unnatural a nof?tld 11
R% | Y N_the gigle chain y s nat o
® na ural,y ogcurrithg am no ECI IeN “of
bet a- nethylsg fonylnethylalanlne L-cyé?ohexblqlanine,
L-tertiary-1elcine, L- ljd

10 where R, G, R", R", Rj and Ru are as defined for formula | above. Compounds of
partial structures ljc and ljd can be linear molecules as shown (both Rj are H), or
preferably one of the depicted Rj groups, or the R'! group can be macrocyclised via J

to an appropriate R’ group

15  Although formulae lja-ljd are depicted with a proline analogue as P2, it will be
apparent that this aspect of the invention is equally adapted to other configurations of
g and k.

Alternative hydrazine-like configuration are found when G is amino, and m and n are
20 0, and R'8 is an N-linked unsaturated heterocycle as defined below, for example

pyridyl or pyrimidyl or a saturated heterocycle as defined below, such as piperazinyl,

piperidinyl and especially morpholinyl. Examples of such embodiments include those

of the formulae lje:



10

15

20

25

norl euci ne, L-norvaline, L-ornithine, L-sarcosine,
L-citurline, L-honophenyl al anine, L 20 honoseri ne,
wO-2beste318 - napt hyl ) al ani ne, L-bet a- (2-napt hyl ) aCasEzm®5/000096
etc. Non natural amno acids also include the D amno
acids corresponding to the 20 natural amno acids and
D-am no aci ds bearing other_side chains, such as those
listed above. ' G -Co6al kyl"' Qalso abbrevi ated as
G -C6al k, or used in conpound expressions such as 25
Cl- Csal kyl oxy etc) as applied herein is nmeant to
i ncl ude straight and branched clggi n WO 2005/ 073216
PCT/ SE2005/ 000096 29 ali phatic Icarbon chains such as
met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
t- butyl, pentyl, isopentyl, hexyl, heptyl and any
sinple isoners thereof. TheXal group nmay have an
unsat urated bond. Additioprl!yn Catomin

Cl- C6al kyl may opti dnal | bg substi tuted by one, two
or where val ency pergn tslthrge hal ogens and/or 5
substituted or the alRyl chain_ interrupted by a

heteroatomS, 0, NH. If the hell®roatom is |ocated at
Coanpobadsnoftpairial Btractufegnjel danit® lnpar @pktats by sﬁb\bﬁ bi br*étee@bly

Wi t h t CAal k
B8 TSGR0 sl QG bl e
strifiadek yire ashictet @\ﬁihaasfl\/@&ﬁ@mgérﬁm rﬁ‘nglfortF"EelltG/gll B@rﬁee{uﬂfaﬁ}ﬁarent

ed hereln includes ne
thaiﬂn%ﬁ%"f'ﬁwéagn\{ exf e&iﬁﬁg‘g‘bﬁf VARSI 9 SMiaRY 895 ch

confyyratieno@ilil @b plivalsie i binkr Ne@ ked hétetoeyaaé agR'™®.
interrupted as described in the paragraph above or in

the case of C2 or C3, bear an unsaturated bond such as
RefUr@irghow 16 Fofehul&8 dinkgdrens, fadsuréPRrId gﬁauﬂi@foﬂﬁé RRSIuhBe 8

d I
thepias) P fElug e RN bSpRETab | PREFITSha hipRaenemethy,
cycﬂcywxwmelthyl Izomhﬁéd@d.@@semwcgﬁaoﬁ@@l pﬂeﬁﬁﬁ,YbéhQWszJ se 1
qQns and/or interruptions wt
Py et iRy o Pt n HBRhameiDg) OrRShOHog et
NH2, NHC1l_C6al kyl or N(Cl-C6-al kyl)2i especially C-C3

CultpitfinaiBhed H arouat msfudey Rgangiaday ELnyroxy 1 phenylethyl, 2-

thidgherdhéiak SGamisin )eaee@saﬁs‘éna Il or tyBal kyl ,
C(= O)N(Clgl C3a|ky|)2 or - C—O&g ngll-}lgré , for

exanpl e - NHC( O)CHC(CHS)B i ncluding -NH(C=0) C1 25
Unk&atakiiino acids include L-amino acids wherein the side chain is not one of the

20 naturally occurring amino acids. Examples of non-natural amino acids include L-
beta-methylsulfonylmethylalanine, L-cyclohexylalanine, L-tertiary-leucine, L-
norleucine, L-norvaline, L-ornithine, L-sarcosine, L-citurline, L-homophenylalanine, L-
homoserine, L-beta-(1-napthyl)alanine, L-beta-(2-napthyl)alanine etc. Non natural
amino acids also include the D-amino acids corresponding to the 20 natural amino
acids and D-amino acids bearing other side chains, such as those listed above.

'C4-Cealkyl' (also abbreviated as C4-Cgalk, or used in compound expressions such as
C1-Cealkyloxy etc) as applied herein is meant to include straight and branched chain
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"Hal o' or hal ogen as applied herein is neant to

include F, d, Br, |, particularly chloro and
wonedsaradiby fl uoro. 30 ' Co- C3al kyl aryl' as appPC&SE2005/000096

herein is nmeant to include an aryl noiety such as a

phenyl , naphthyl or phenyl fused to a C3-Crcycl oal kyl

(for exanple i ndanyl), which aryl is WO 2005/073216

PCT/ SE2005/ 000096 30 direc2Py bonded (i.e. Co) or

through an internedi ate nethyl, ethyl, or propyl group

as defined for G -C3al kyl ene above Unless ot herw se

aliphaticcairesh éﬂh%saédﬂh ANHERY), éﬂwﬁlhﬁtliﬁgsyl | 'A‘%htyﬂ%oﬁ&%l t-

subst i t ut ed’ uent

t
I@ %48163@323 Lphaxyl, heplylrnskany wﬂpbdsomyréﬁberechﬂbeﬂwl group
m%hé%adrkl‘{ﬁsat@ete@%n@l(él’dltléﬂdl%@éﬁbﬂ m@ﬁb%@ﬂgfl ma} optionally

anoyl am no, azido, OXO rcapt o
becgybetiyieghvcanen b er yheremslency apicyitsHbregr mtagsinglandioar y |
subéﬁiutbh %rﬂ@éll‘e‘ﬁ %Qﬂ'lﬁl@rrﬂﬁgﬂ 'bg% héterdato8! 8, NIE If the heteroatom

C0- C3al kyI T nkage is
is logategph RIEpRInZETeinES Heniilis appropeatelyi ssiistituiedi with enenaraht

yblﬁbgkel‘i%&dﬁ‘i’éa Ca, (%1!5}7 ﬂ/&b?@ y;h havQ tHy cfb\‘r%sé@f&?oﬁiﬁmeﬁn ng to Cs-

cl oprop cycl o utyl, I'opent
ﬁéig% %ﬁ@b@%@s NQERSEATY f@y&bﬁ@aruownumem rectly bonded
(i.e. Cbalkyl) or through an internedi ate nethyl,
et hyl i sopropyl group as defined for

'CcPaaﬁ%lal%ﬁpeﬁ%d hereineincluties methyb &Hhyy Iprepyh ugopropy, cyoclopesipyl,
ang o WH§ﬁtrﬁ§yaﬂ@6btmaﬁ§ stRkifRR @q@%@%@& in!bq L@?oegﬁ é}&%nged in

cycl oal kyl” nmoi'ety 1's optional
th%%é‘gf aph@hp¥e geindbe ease ofdinon Lsobednpdrunsgaiurated bond such as

CP%\Q 0, 15 carboxy, Cl1-Ce6al kyl, C1-C6al koxy,
Coal koxyCl- Céal kyl , Ci- C6a| kanoyl , am no, azido,
oxo, nercapto, nitro CO-C3al kyl carbocycl yl,

“Cp@seﬁ%iéd{gher ef)ﬁf &CN&L}W cles%réb%%nﬁﬁ%5m£1w&%y+%a@ _ingluding
prqu n€3%thw9n€an¢¢ewlajbnm§thylemm|Té|e§ymca1@rlmm alkyttine haids for
L L I R e —
abeMedr oxy, nitro, cyano, carboxy, d -C6al kyl,

Cl- Ceal koxy, O - Ceal koxyCl- Ceal kyl, C1-Céal kanoyl ,
am no, azido, oxo, nercapto, nitro,
'AftUOO dBeldas Nz, NS cCaalkyhordN(€n-CaealkBl) égpebiatly CoaSsalin variants
" Carbocyclyl" has the corresponding neaning, i.e.

where the C0-C3al kyl linkage is absent 25
‘Amido’ includes C(=0)NHz, and alkylamido, such as C(=Q)NHC;-Csalkyl,

C(=O)N(C+-Csalkyl), especially C(=0)NHC+-Csalkyl, C(=O)N(C+-Caalkyl); or -
NH(C=0)C+-Cgalkyl, for example ~NHC(=0)CHGC(CHj3)s, including -NH(C=0)C;-
Cazalkyl.

‘Halo' or halogen as applied herein is meant to include F, Cl, Br, |, particularly chloro
and preferably fluoro.

'‘Co-Csalkylaryl' as applied herein is meant to include an aryl moiety such as a phenyl,
naphthyl or phenyl fused to a C3-C;cycloalkyl (for example indanyl), which aryl is
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' C0- C3al kyl heterocycylyl' as applied herein is neant

to include a nonocyclic, saturated or unsaturated,
wobet@roatiem cont ai ni ng ring such as piperi di nyPCT/SE2005/000096

nmor phol i nyl, piperazinyl, pyrazolyl, imdazolyl,

oxazol yl, isoxazolyl, thiazinolyl, isothiazinolyl,

t hi azol yl , oxadlazolyl 1, 2 3 trlazolyl

1,2,4-triazolyl, tetrazolyl furanyl, thlenyl,

pyridyl, 30 pyrinldyl pyrldaZInyI pyrazolyl, or any

of such groups fused to a phenyl ring, such as

dwéﬁ#l‘y%hdéﬁ’ ie. @F)r&'tﬁfﬂoqéﬁ ah Wtern%f%@ﬁ%%lﬂh}’éthylbor fro%yl group as

benzi soxazol benzot hi azi nol WO 2005/
defw@wf%@o@@lb\d@@g@ovmubleﬁ% pl@@tvws%lmdmte;d the aryl and/or its fused

cyéP@d'WPWtéﬁ@ ddtlongﬁl%%ﬁgfeam hyI -8 fubstltuents s?lefted from halo,

triazol , benzo- triaz
hydj@m @tt@b pm yarborsaerczncﬁaaﬂwh@ CSBH:‘ﬁthQIFWOXyC1 -Cealkyl, C1-

CedRIHR PRI, 'az.dobS{bZ ARYE I, Bitho c:I ¢ %lRﬂXérBEI@EIWIdOJ

benzopyrazolyl whi ch ring ect|
CsalkydheteiogyclylorArylh h@m@pﬁ carfeasmr@mmveml@g et Wpere the ﬁyICe,alkyl

linK Qﬁyé &pE isopropyl group as 5 defined for
" CP CSa?SkyI ene above. Any such non-saturated rings

havi ng an aromatic character may be referred to as

‘Cohr@lagpéﬁpﬁyctb%fkgl Bs aWIIe%%réIgrEe o alidepd @g Lot 8Rioalky!

e s fuse hen nol ety
grogptsughas cyc @M@th wto@dtmcvﬁonersyl @yﬂmewhm@v@ownémfmdw

o3t USRI T S PHEA g B

proyherrisnprapy! @mupcﬂecﬁeﬂn@d & o3 aalklylens aboge. The cycloalkyl group

ma%oﬁéfhl &Y bﬁ@{tﬁgfg\é?o\ﬁkj’eyﬁgs%}ew %@ﬁﬁ%&%ﬁﬁ@é&rcloalkyl moiety is

Het er ocycl _ er oar ave
Optmraﬂse@mmmtwgwrfﬂm ard sn@stltlue@ts smeted ftdne hdo; h:y&hbwy hitro, cyano,

b 0% RS bl B kYRS SN i BEnay g

azigafaxqi memtcanérq %@swmmcwn @o-CnaI@fllvetetocﬁclyjr
especially 6 ring atons, or a bicyclic 15 ring
structure conprising a 6 nmenbered ring fused to a 4, 5

‘Codtsalkylearbosyey’ as anpliedpieimis nsearth tgyinoluds Gor@daligliaryl and Co-

I
CARAERENSERRSY AR e B0 100200 s
0I:)‘fetJI_'lett)a:m;bstltl.qm@ql with 118 suplstituents selectéidrfydm halor pMInynyitrp, cyano,
lo I
carE) X rgﬁr(‘prgg(g'y?:y Qﬁlﬁb%?ﬁ?%hﬁéﬁr@%'“yg Cé%%%ﬁé% amrﬂg
azifloyroaxnymmerdapta; aittoy 6}0-IC@éllslyIcarhy¢yclyl amﬂ/em‘/d CanIwIIredﬂarybyclyI
« iy o I 1 Ly
Cagéfc%g!yﬁyq’a’s'ﬂ%) ?r:(cl?rﬁ]e%&}ﬁhcypé FHe%é?Ig Wﬂyrg%o%%b?alw linkage is
abgest r azol yl , pyrazolyl, indolyl, benzofuranyl,
benzot hi enyl, benzi m dazol yl, benzthiazolyl,

benzoxazol yl , benzi soxazol yl, quinolinyl,
'Co-Csalkylheterocycylyl' as applied herein is meant to include a monocyclic, saturated

or unsaturated, heteroatom-containing ring such as piperidinyl, morpholinyl,
piperazinyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazinolyl, isothiazinolyl,
thiazolyl, oxadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, furanyl, thienyl, pyridyl,
pyrimidyl, pyridazinyl, pyrazolyl, or any of such groups fused to a phenyl ring, such as
quinolinyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazinolyl,
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t et rahydroqui nolinyl, isoquinolinyl, tetra

hydr oi soqui nol i nyl, qui nazolinyl, 25
woetosanyxis oqui nazol i nyl and qui noxal i nyl, any etTsRm&000096

may be optionally substituted as defined herein. The

saturated heterocycle noiety thus includes radicals

such as pyrrolinyl, pyrrolldlnyl pyrazol i nyl,

pyrazolidinyl, piperidinyl, 'hnrphollnyl

t hi onor phol i nyl, 30 pyranyl thlopyranyl,

pi perazinyl, indolinyl, azetldlnyl t et rahydr opyranyl ,
beﬁﬂéétﬁlaﬂﬂbm Bbﬁi&fﬁlﬁﬂﬁ% bélﬁB{gé’cﬂé(ﬂﬁ ft%n%@-yllz ? tnawcslyl benzo-

hexahydr opyrim d hexa

1 %We*vbb%m@wzsmmmfem% be@@th!enyl benzowrldyl
bellrzcg)yﬁmﬁiyi %EF\%B%EIQHN}Q' Egngbﬁ‘}%%ln&c WhiBY AhQ 1548k Ylrectly

hi azi nan
i.e1(Ca), ©r Hipual anzintmwrha@ methtiybgtfw& Propyéonisepeipybgrayp ag, 1

defitiOsi 88 CoRRIERB J54R! MY {A QLY&?\ r?o(§1ésartg|§fégi§?n§‘§‘h%(/ﬁasantel?&natlc

unsat ur at ed eterocycl e Inc
charpgieriiay bedrterrgdite s Salerrasy hetginriynless athemyse indicated the

hei%Yé Fity XIHd/?PlF@fﬁQed' Flﬂeryz‘h%f'e%} Qéloptlbﬁgl %ﬁe%t}futed Wt'haIZ@l yl,

| Ssoxazo I SO oxadi azoly

Sub%‘élflre@i&ﬁqk?cted fipadiade dﬂWﬂOXy pytro, divam cartpw,u @a@eaﬂwl,,Cr
Cez{ﬂ)(&y”gq 'dg%ﬂkoxﬁ%fé‘é Vb1 degﬂghéyﬁ eﬁ iho, 47 o% m%rcapto nitro,

eac case t roc C
Coébﬁ'chbé‘ﬁ%réécmlw e oeCaattingterogyalyl. t“ldetremqycla " an@ ylddsterparyl rtpve the

coofiling rRAMSL Suil B NESI By S, commpunds of

ention can I'fferent
chem cal strategies in solution or solid phase or a

Ty&eé{"&'ﬂé rbﬁ’bgpér?obé’érgo ,g?mﬁ*é'uegm%n il gct,o%‘étoef%e abpve

cks can rst repared and
defyumré(ﬁn% fitusya mgutpﬁtyebb rlrlg)\gldh heor espa;:lally’ﬁ-lrm atom@,Zorlalblcychc

r.n@g{r&étmtqo@rpémagﬁﬁem @Q %hdé pp§ filed Al

cou er an age
the synthesis of the |nh|b|tor 15 sequence Further

BB g S R .h EhA o,
indenylulcdamé hentancydlwaucbi“eag:fnmplaedpalwl tdzecanybwyrrglidimdi n,
PRyt o Bty BB P Ll Hyanv

tetrtabuqb‘ppyrgnjdetewebydrot}wpparanmbtrmpyw)yl dwraapl tetrabhydrofusanyl, a

thl&‘@? ﬁgﬂg% ago Om&?tmézro egﬁ\p(}ea%o&?gxﬁtﬁnﬁmmﬁ&i P@

pyraemwouyrldzmzmgu tatmzblyh pynazalyb odplyl, bearzafdraaphpemzotidenyl,

ber(i.iﬁﬁ)ﬁ%lyll, bgﬂtﬁg%lﬂr %Sg(aw,rb%%zisoxazolyl, quinolinyl,

tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl,

tetrahydroquinazolinyl and quinoxalinyl, any of which may be optionally substituted as

defined herein.

The saturated heterocycle moiety thus includes radicals such as pyrrolinyl,
pyrrolidinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl,
pyranyl, thiopyranyl, piperazinyl, indolinyl, azetidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, tetrahydrofuranyl, hexahydropyrimidinyl, hexahydropyridazinyl,
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carbodi i m de (dicycl ohexyl carbodii m de,
di i sopropyl carbodii m de, or water-soluble
woaniadsiiai de) met hod, active ester (pnitrophergi/SE2005/000096
ester, N-hydroxysuccinic imdo 25 ester) nethod,
Whodwar d reagent K-nethod, carbonyl dii m dazol e nmet hod,
phosphorus reagents or oxidation-reduction nethods.
Sonme of these nethods (esﬁ%%ially t he carbodiim de
met hod) can be enhanced by addi ng 1-
hydr oxybenzotri azol e or 4-DVAP. These coupling
1 4r@@@étrmaro@9nmmqymﬁ.ﬁ@r rb-BxaRlyl, hﬁf tﬁ?i.haﬁwﬂ 1(dibRyd d

hase) or solid Mor e eXpICIt Y,
1 2&%} igrinagykh 1rd1%¢q/ @@thlﬂ@hd@wyhﬂ adipxide abd nidazplignyk2,4-
diohé %&@é@wnsmm&%)ﬁé@?&%@ .ﬁéﬁﬂé%aegéfmoéwéronﬁ cof

one reactant wt free amno grou

charaglet siih asrfutamyl, ﬁ?l@yérnyrr@wl axazahh ﬁhlaﬁglybg@dﬁquﬂ mamhd
.sokézawl NEotARL G, B%&ﬁazo@?%ﬁéioﬂ}l't@t‘?&z gegﬁslgugwdgw

%ensare ound in-deneral’ fext
pyri

¥iys pySmidinyt, pysezinyl. @dqwlnﬂdadmlz rsymdolypé@ea@ecase the
|
hetglfc%létrﬁé@ beggrg@e §dd W g Pﬁgﬁ% Iﬁﬁg:’t ¥ aa&cy%S ki @gstem

Germany, (1 erea y referre
Bodanszky, the contents of which are hereby

S!!,lltﬂggﬁporat ed by reference. Exanples of suitable
cou agents are N, N -di cycl ohexyl carbodiin de,
Synihesia pbibglse

[sempoLRineishe prasentiaveition eae deperfymed by different

ch%géﬂ@t@ﬁﬁg |ﬁ§6§2|991‘1 bF% p‘?ﬁ%s%'greé @é(llngm%on bf both.. h. The suitably

am no propy carbodiim pract
protentgdindiyisiypl buigingduenksicen fitsh be prapaeecand sq}osaqmntumgpled

t i na.
o s s S 2 el nellicty pretUr B Y R Mg bigek opm be
COlmled fogether pregedifiedat ala’@mﬂm@@i‘éh@ synthesis bethe inhibitor
f I
seddte, AP BT LSS s B ol R Ehlc MRk PG B RBlchSg
bigger, fra‘amert’r&pf thagieniyedustoreturen caottherf beioeuled tot tbe gRwinhg chain,
b f
A g St e e i L

P3#£R2f”hr-tetranethyluron|un1hexaf|uorophosphate 15
The coupling reaction is conducted in an inert
sol vent, e. g. dichloronethane, acetonitrile or
Couiplhngtuwween N@m‘rdieo apids sxtavmoaEcidaardea peptidg, anfwoeeptide

fra%l_ﬂent? yr r o ?Jgg&@g"s%%gﬁﬁﬁgmadd@gg@m& 8§h as the azide
method, mlxed carbonlc-carboxyllc acid anhydride (isobutyl chloroformate) method,
carbodiimide (dicyclohexylcarbodiimide, diisopropylcarbodiimide, or water-soluble
carbodiimide) method, active ester (pnitrophenyl ester, N-hydroxysuccinic imido
ester) method, Woodward reagent K-method, carbonyldiimidazole method,
phosphorus reagents or oxidation-reduction methods. Some of these methods
(especially the carbodiimide method) can be enhanced by adding 1-
hydroxybenzotriazole or 4-DMAP. These coupling reactions can be performed in

either solution (liquid phase) or solid phase.

More explicitly, the coupling step involves the dehydrative coupling of a free carboxyl
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to maintain the reaction mxture at a pH of about 8.

The reaction tenperature usually 20 ranges between 0 C
wanwsmd3 T and the reaction tinme usual ly rangesPOEBISEE®S000096

15 mn and 24 h. The functional groups of the

constituent am no acids generally nust be protected

during the coupling reactions to avoid formation of

undesi red bonds. The prot ec?’?’ng 25 groups that can be

used are listed in G eene, "Protective Goups in

Organic Chem stry", John Wley & Sons, New York (1981)
of @I‘iél reaUﬂéht ReBithe @8e afitd FF8LS of h SR 98ASant fHeO&ESsent of a

, Academ c Press, New York (1981), hereart

COP%#r@r%Q?d‘t t%for@uadwwge?m@ ik Despiidtians of dsqhwr@dpdfg agents are
folMdf inlyeneRil bR c
) D K o B Bt o ShERR . B\égaPSZk?'ou
Peptiderfehamiptsy mPRarey ehi SRIBIPEVedam Begling Gdtrdamem 2R3 aﬁreafter
sifisty f&fefrB@to a& BBARRZRY, DAY EShtd s BF Mﬁcﬁ Be ﬁé’rﬁgﬂﬂéggﬁrat d by

acid. Protecting tgrou ps that can used i nc
reigrange. Exaraples ofieuitahle Genping agents afétf‘hw @Ipvqkph%@arbodnmlde

1 l‘iyd%%y]bbnzo@laz%ﬂ@lnkﬂﬂé pFé%Eﬁ SofAN d?c?cloh@ﬂﬁé/elr%@tﬂﬁimde or lg ethyl-

substi tuted benzyl, est'ers that ca
N'ply(3gimedhyiargimod prapyll Qa@odl@@ld%tf}\ p@ct@dﬁgd sigefu! eapling agent is

thd edrﬁmleﬂf.d@td%haa@go gﬁ%f'g ﬁ%ﬁ% (dTm@tr@Tﬁ?ﬁm&op%EBI%mm

each am no acl

heﬁ@fdpéquf@dphaiﬁyeﬂhﬁf bv é%qlf i qign gwedcugsw dim hwdromeeraptrlae@ie or 4-
DNI&P U&&Qher@?ﬁ&@aﬁn@useﬂl%u@{ng nt |Q%[)11‘|ﬂ?er 13@}/ \ﬁ-\%‘ﬂ)le 21H-
0 p%t Al yl,an

oacetyl,

efrattmb GO, NN lefametvisrpLmaciaiorbarato S ansther
pré&t‘i@@l e &%ﬂﬂ)ﬁb&’ﬁﬁ?ﬁgaarg@ﬁ’tgé’ g r?nﬁ%?c@f y%)allﬁﬂéjps(‘i' *%\%55%%9 ol-1-

ensyl oxycar bony ofen oxycar bony
y')(N;rN)KI N'4ptraanethiaronisim bexefiuerapospheteps such as
tertbutyloxycarbonyl (Boc), ethoxycarbonyl,
di i sopropyl met hoxycar bonyl, and aIIonxycarbonyI 4)
ThewelplingaERGtioNda chagrstas! igeo st saiverth e, dlchloromethane

R RS R e L AN
dllffqmmwmslamme ébl@hthdbwqrphq«\me W—ImthwwrrtﬂdMeby 4HthP is added
to Fn% &h %@Q&ac%@%ﬁur@%ﬁg p@lscﬂ’ BOYi 4 H*hQCrQQHBHXEmB?ratL{re usually

I't hiasuccin erred a-am no
rargge@@ptWeyreﬁ) tGand @@c Ccﬁndﬁh@tﬁacmmamsmﬂyaran@bs between 15 min
andehipvatives suitably protected for peptide synthesis
are comercially available. 20 The a-am no protecting
group is cleaved prior to the next coupling step. Wen

ThE%ctional groups of the constituent amino acids generally must be protected
during the coupling reactions to avoid formation of undesired bonds. The protecting
groups that can be used are listed in Greene, "Protective Groups in Organic
Chemistry", John Wiley & Sons, New York (1981) and "The Peptides: Analysis,
Synthesis, Biology", Vol. 3, Academic Press, New York (1981), hereafter referred to
simply as Greene, the disclosures of which are hereby incorporated by reference.
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Boc group is used, the nethods of choice are

trifluoroacetic acid, neat or in dichloronethane, or
woiChosion3xls oxane or in ethyl acetate. The resul PCISE2005/000096

ammoniumsalt 1is then neutralized either prior to the

coupling or in situ with basic solutions such as

aqueous buffers, or tertiary am nes in dichloronethane

or acetonitrile or 25 dinet¥ylformam de. Wen t he Fnoc

group is used, the reagents of choice are piperidine

or substituted piperidine in dinmethylformam de, but

TheWcBeR gt?cfui;td?'ﬂﬂé‘é-tem ?Ssuakgee? usIQlﬁfoéjrgfé gea%gdg?n&térschat

carrie ate era ure
can baigaxed it(egius et ¢eyb®m|c2 aciq. Pra3Gecting gofups et can be akedinclude

" PRI SRy AELRIP ORGP S 20T priersuistoe
beBZyl apgisubstitytet beprybtarS) esltechmwr@ntﬂueclpa\ad_etryamlobbasefor mild
B N

selectlon and use of appropriate protecting groups
or_these sid

Tl oAb e, Ao aclne 89510 BF Reloinf & BRI GraBERR Y,
prdtéetingepbusiknowmintthe ag ehe ok iuesd. HxapietCof SUER §RTiE MEtlude: 1)
acl i duien S JER BT oteeRh PG TP tfudhes B gromati
ca@lamaﬁe gfouips euemaé BenzpvxicadBbenyil (CHE®W)amdtshBstiutedi no
o e ek T D g

canmrr@ne g&uparsuaeasxmutym dé?bmwtsm éth©<yambaay|81 de
hai n, of ,am no ac

AT BRI b g Sl iDBRRTEoRY: Bl Ay cethamats aroups
sudtas bﬁﬂomtylé)@calm@dyltdhdWd@frﬁﬁtyldx?@arﬁb‘ﬂnﬂ | @%l@p@*oapg slmsh as

i b L A S FoBRr el tp S5hing

grovpkisien agmee@nhIB@areénmsHa&mmn@&mm TH SefefBa X afipber s
can be used grot ect the carboxy containing side

proteiingSredp ﬁsepiaﬁ ¢ eidimoaMany|amiaepeid degvalives suilghin

prdté®Ed Fot peBRGLEy tiidsid 48 BnBraigiPaRfigeki on, usual |y
tert. butyl based protecting droups are acceptable.

For instance, Boc can be used for |ysine and arginine,

Th% %crémmdg:)(!) cBlileSroliRts é@aweﬁ ‘?mof f1iRe ﬂbﬁecoﬂﬁgué; step When the

dr ox | ne,” and tert-but ester for
Boa@rakpaiadisgd, (e methasisiad chaiee pteetnwcrreamnc agimy neaytlo)r ln

dicm&ir&{'lé(th‘éﬁ@, FHAUSEHioken 5k %%I acetate. The resulting ammonium salt

is then neutralized either prior to the coupling or in situ with basic solutions such as
aqueous buffers, or tertiary amines in dichloromethane or acetonitrile or
dimethylformamide. When the Fmoc group is used, the reagents of choice are
piperidine or substituted piperidine in dimethylformamide, but any secondary amine
can be used. The deprotection is carried out at a temperature between 0 °C and room
temperature usually 20-22 °C.

Any of the natural or non-natural amino acids having side chain functionalities will
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the sulfide containing side chain of cysteine. Once

the inhibitor sequence is conpleted any protecting
wgnroesps3ase renoved in whatever manner i s di crarsd200§/000096

the choice of protecting groups. These procedures 25

are well known to those skilled in the art. In

conpounds of Fornmula I, the P2 unit conprises a

ni trogen-containing ring red®due which is substituted

with the Wand R8 noieties. 30 Synthesis of

het erocyclic P2 building bl ocks WO 2005/ 073216

typf%gél gg%%)éélfgg IQ@%‘ ggt; tl‘%ﬁ@r@ﬁ@raﬁ gy Be@%eﬁg}gc?rﬂgéfqﬁe LBove

: scaf _any convenrent s _
desgrHeH @ upso T hesmpldiiaddB thecardwill anpradiate hat Preespieation and use of
anbBfBte 0tecRiEgRARE R BfertSidcera fhoth BftetucRfig Fon the
anmichegid @ad ipresgnce af ethempyolsiciiek groups i thepeptide. dpthesetdctign of

; ther ' ; d,
suclpRREHRE o R NS i gRRIC Rl rlerbh EHPIFndRl gy o
deprotdgdtion dndeduplihg of e R@minE gpppaf t er war ds. Conpounds

wherein Wis 0 and R8 is al kyl,
Co- C3al kyl carbocycyl yl, Co- C3al kyl heterocycyl yl can
Fobexgmepawkeh Boc irudied gisttioe tbegnips prdehiing getess tHefellbvisg Eide

M 0 Smith et al..(J. . Che 988), .31,
chifh proigedit Ui AR Pl KiRnE oM LSRR moisiis qanased t
prdiéeet theamiroigide chail oN@Bloyaciisesueh Bs Qysaad K{gﬁraegtbmédcﬁmtthyl,

R8 X-R8 N, O ~ N.O O O--~ 0.0 1b_ Scheng.
oS iep eg‘rwy'%wf&ﬂﬂ;{'a%e%w be vﬁ%mﬁwﬁ? Bylfidr.confpining
sidayramloficablemeh yehiaK{Brg ebriiré tart Bslused to protect the hydroxy
containing side chains of serine, threonine or hydroxyproline; and benzy! esters can
be used to protect the carboxy containing side chains of aspartic acid and glutamic
acid.

When Fmoc is chosen for the a-amine protection, usually tert. butyl based protecting
groups are acceptable. For instance, Boc can be used for lysine and arginine,
tert.butyl ether for serine, threonine and hydroxyproline, and tert-butyl ester for
aspartic acid and glutamic acid. Triphenylmethyl (Trityl) moiety can be used to protect
the sulfide containing side chain of cysteine.

Once the inhibitor sequence is completed any protecting groups are removed in
whatever manner is dictated by the choice of protecting groups. These procedures

are well known to those skilled in the art.

In compounds of Formula I, the P2 unit comprises a nitrogen-containing ring residue
which is substituted with the W and R8 moieties.

Synthesis of heterocyclic P2 building blocks
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15 proline anal ogue, such as an hydroxypi peridoic acid

is treated with a base such as sodium hydride or
woab@aesam t . but oxi de in a solvent |ike PCT/SE2005/000096

di met hyl formam de and the resulting al koxide is

reacted wth an al kyl ating agent, R8-X, wherein Xis a

sui table |[|eaving group such as a halide, nesyl at e,

triflate or tosylate or t he3% i ke, provi di ng the

desired substituted proline derivative. 20

Alternatively, when Wis 0 or S and R8 is carbocyclyl
Thélﬁ?fgpz b@i‘rﬁﬂé’bo@le@&ltﬁé@@%bﬁf&l&'at aWJ@th@ﬁlehﬁétQ{;@@be

t he ui l din | ocks can al so be prepared via a
synihesig, HBWPQL@@'&QC@WC’(WQI tp dheyeeent ingptions\ieniaraach is to first

co%&l@% & %Fbug% tHZAPP s@éffo"l’d and J@sééu@ﬁl? @dd lt-l?é bther déﬂ%@

; Kr chnak . Tet r ahedr on
buiding;blogks, i.5. PMQQD@&@@IW 3 amidd:m énother approaqfusrtgﬁ@@m@the

P1 |-aﬁ‘1'dt if pré's%%ﬂPB 3Ad le7usnfjg[7 Qrors(B&uRe B RokhnaddaiRe R
ch illustrates the technique in a noiety wherein q
gr%ﬁcﬁﬁr@f‘a@fésl . WD 2005/ 073216 PCT/ SE2005/ 000096 37 CH
WR8 W ~R8 R8-V\H N NN boc/ 0 boc/ O boc/ OH OOO

2a 2b 2c Scheme 2 Treatnent of the appropriate
Conpetiosty woamit W ist@anpRolis eyl deaf slfodcarkasypylds Cor

Csélxﬂﬁflég&g&gwc%' ﬂsb%d e c?rdlﬁB ?Me%?ﬂ%a&éﬁbbé( by E. M.

oc- 4- hydr ox I ne

Sriitheet @b rMed AFhaomll9B8). &hi&7b-86RB AAMEPIchect ineSgheseehashich
g agent like
MR G S IS TR b M
azodlcarboxylate (DPAD) or the like, Rfovides the
ester conpound {(2b)- drol ysation of the ester to
proceﬁﬂ%ﬁ

the acid by s da I oVvi the P2
bui I ding bl ocko&Lc) . g( N
H%o o) o~\< OH
0 O
1a 1b
Scheme 1

Commercially available Boc-4-(R)-hydroxyproline, or any suitable hydroxy substituted
proline analogue, such as an hydroxypiperidoic acid is treated with a base such as
sodium hydride or potassium t.butoxide in a solvent like dimethylformamide and the
resulting alkoxide is reacted with an alkylating agent, R®-X, wherein X is a suitable
leaving group such as a halide,mesylate, triflate or tosylate or the like, providing the
desired substituted proline derivative.

Alternatively, when W is O or S and R? is carbocyclyl such as phenyl or heterocyclylyl
such as heteroaryl, the P2 building blocks can also be prepared via a Mitsunobu
reaction (Mitsunobu, 1981, Synthesis, January, 1-28; Rano et al., Tetrahedron Lett.,
1995, 36, 22, 3779-3792; Krchnak et al., Tetrahedron Lett., 1995, 36, 5, 6193-6196;
Richter et al., Tetrahedron Lett., 1994, 35, 27, 4705-4706) as shown in Scheme 2,
which illustrates the technique in a moiety wherein g and k are 1.
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Al cohol (2a) can alternatively be treated wth
phosgene thus providing the corresponding
wohb@voosxas mat e whi ch upon reaction with an am RET/SE2005/000096
RBNH2, in the presence of a base |ike sodi um hydrogen
carbonate or triethylamne, provides carbamtes i.e.
Wis -OC(=O) NH-, whereas reaction of alcohol (2a) with
an acylating 15 agent, R8-C&¥ X, like an acid anhydride
or acid halide for instance the acid chloride, to
provi de esters, i.e. Wis -0OC(=0)-. Various al cohols
R8- OH, and al kyI ating agents dg8- X are descriged in WO
00/ 09543 W00/ 59929. exanpl e of t synt hesi s
wherein R8 Ls a substituted quinoline 20 derivative
is shown Kn henm@-¥ WO 2005/ 073216 PCTKSE2005/ 000096
380 R9 RO C (7 HO HRO 3a lIyn—c~ 0 32
3b 3d GoRO | 9 RI | phf-
Friedel -Crafg/acyl ation of aJsuitable substif
aniline (3a), available elther commercially or in the
literaturé using an acyl ati ng agent |ike*acetyl
Scldthepi de or the 5 like in the presence of boron
trichloride and al%mnlumtrlchlorl in a sol vent

Trqau”R%"tcﬂ?é*Pﬁ BPRIRRTFHE Moy HRRILUIR BiolinBRIPY Ry SHED f38)
hydr@x@.ﬂ&warm@meee SiedDAY borimacdidlly GI&ilabld BE€Y-HYa proline

condition suc ridin resenc an
melly eSSE VW tE@é’ﬁF'@%’?"Cgﬂcﬁ)ér %’Ky‘g W“Bt"&%ﬂgﬁﬁencﬁ
triphBejigsEphe@nd arf Adthvauwnfadunt likd@ielyPsdtRafitkylate (DEAD),

dehydration under basic conditions |ike potassium

d"stOQFCtFl‘/ berasksanRoxyviate EPYAL oF Higolkeppravida theRitefotompoue (2b)-
Hy&tRlyisHEdr ¥Ethé 28ier tdINHYid BEstdfddrd dFdcébufedrodidés e P2 building
upled in a Mtsunobu reaction to an al cohol as
b'°8'é§22:9| bed above, or the hydroxy group can be displ aced
by a suitable

Alcohol (2a) can alternatively be treated with phosgene thus providing the
corresponding chloroformate which upon reaction with an amine, R®NH,, in the
presence of a base like sodium hydrogen carbonate or triethylamine, provides
carbamates i.e. W is -OC(=O)NH-, whereas reaction of alcohol (2a) with an acylating
agent, R8-CO-X, like an acid anhydride or acid halide for instance the acid chloride,
to provide esters, i.e. Wis -OC(=0)-.

Various alcohols R®-OH, and alkylating agents R®-X are described in WO 00/09543
and WO000/59929. An example of the synthesis wherein R®is a substituted quinoline

derivative is shown in Scheme 3.
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| eavi ng group such as a halide Iike chloride, brom de
or iodide, by treatnent of quinoline (3e) with an

weaepmsapsilat e hal ogenati ng agent for exanpl e pheepisazook/000096
chloride or the like. 15 A variety of carboxylic acids
with the general structure (3c) can be used in Schene
3. These acids are available either commercially or
inthe literature. An exanrﬂ%? of the preparation of
2- (substi t ut ed) - am no- car boxy-am not hi azol e
derivatives, followng the procedure by Berdi khina et
al. Chem Heterocycl. Conpd. (Engl. dTansI ) (1991)
427- 20 433, is showy bel owy MD 200 07321

PGP 000096 39 N%s sm
H2N- NANR —HZ2MNAN- R a 4b 4do
Sche 4 Thi ourea (4c) vvlth di fferent al kyl
substijpuents R can be fg)grred by reaction of thg,
appropriate amne (4a) with tert- butyl i sot hi ocyanat e

in the pre ce of n& hase like
diisopropyﬁ§¥ Q@n a soIvenF9 Ny RO
di chior#met ha | Lowed by—renoval tert- butyl

group under acidiclconditions. Subsequent condensati on

of thiourea degévgf*i ve (4c) wth 3- brg pyruvic acid

provides the acid (4d). P2 building bl 0cks wherein the
SdRemeubstituent is attached via an amine, anide, urea

FrdePErAIARRTY A3l DS PLER AT, 140 RATIORIR, "

ogues~achi eve From 24
Comemradjy at intheliteirdtatd, esiagianceyatingagerdtike destychidride odthe

s HEMBLALE Aol SR S RO R g spanive
dlcfrmromethane provides (3b). Coupling of (3b) to a heterocyclic carboxylic acid (3¢)
under basic conditions, such as in pyridine, in the presence of an activating agent for
the carboxylate group, for instance POCI;, followed by ring closure and dehydration
under basic conditions like potassium tert-butoxide in tert-butanol provides quinoline
derivative (3e). Quinoline derivative (3e) can be coupled in a Mitsunobu reaction to an
alcohol as described above, or the hydroxy group can be displaced by a suitable
leaving group such as a halide like chloride, bromide or iodide, by treatment of
quinoline (3e) with an appropriate halogenating agent for example phosphoryl
chloride or the like.

A variety of carboxylic acids with the general structure (3c) can be used in Scheme 3.
These acids are available either commercially or in the literature. An example of the
preparation of 2-(substituted)-amino-carboxy-aminothiazole derivatives, following the
procedure by Berdikhina et al. Chem. Heterocycl. Compd. (Engl. Transl.) (1991), 427-

433, is shown below.
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exanpl e by transform ng the hydroxy group into a

sui tabl e |l eaving group such as a nesylate or hal ogen
woizk@s/oobdier i de, fol | owed by substitution of thecirsaosgo00e

group with 15 azide or by the use of an azide

transfer agent |ike di phenyl phosphoryl azi de (DPPA).

Reduction of the azide by catal ytic hydrogenati on or

any other suitable reductio® nethod provides the

am ne. The am no derivative can be reacted in a

di spl acenent reaction with an al kyl ati ng agent of the

general fornula R8-X wherein R8 and Xpare as H

descri bed for schene 1, to fgrn1P2}QyRHdng bl ocks R

use in the eparatj on of 20jcoppoundsgof  general N=\  Har
ORI a—t, %m%mkww- Fl!ﬁ-).th?‘ggCH—OﬂEO‘f—*hé"o NS

ani noprol i ne Mandl ogue with ah' acid of the genegal

f damul a R8- COOMbunder st and#d am de coupling 4d
sCﬁ&%@iéi ons provi des conmpounds wherein the R8

substituent is linked via an am de bond, whereas
Thiceiea (dohwith diffeserdrelioyd pulostituentsaiRadandesfomnedbareaction of the

g ; . f : - RS- N
onGRBHAR LS (Y Bl Rl ARAE 5B 5P e g
diistdmomd@helame)h aseyd |ikpdivhlodesetsanpfoiosed tgszmoval of the
QYRR W08 B0 DGy SRR NSRS L e
denivadive (4o)owifh S-hrorhopyreviaapideridddesche acidd4bdy t r eat ment

of am no proline anal ogue wth WO 2005/ 073216

PCT/ SE2005/ 000096 40 phosgene to afford the
P2 dwild ing pborks vehecdih dheo BA s blastient fsatlackhedivibyanrazaiog i anide, urea

Wi he . desire n.n Al_t er nati vel t he_an no, .
or Sy bfoatin R e PreRRt R PP g Py e rom
a sdithbleicdenoercialiy ayailadtecarninopioing edc dertlalRée sulbstransfi@nting the
the f (ﬁr mat 1 on

or of .th urea l.inkage, It wll be
hydrgn ptte qhitls cadesreogna APy AsivatiR dtgian azile group for
exaawplel phtransfamimPthe pdooxygreug intcod beitable legviag gesipasudh as a
supstitution pattern. 4-Substitut het er,ocycl.yl .
meR AT At P B e, GRS bl USROS RviNa groyp i
azi@2 or byithel ussgobdroakide whrsfer ¥yans likeCighendphdaph@yienddes@PPA).
s _sho in_Schene, 5 .which il]lustrat the techni gue
Refficdo o e 2R &Y Seteuie igrbenaton G A sty Lapif coucsh
mephat pavides tHDamhewc Thbachity ddrivative cer bareaictatl in a displacement
Tet rahedron, ,1993, 3 665- 86 an Pedr egals et
reagion M A Ak g of fecnespb ioryas oY B eI Reght & are as
desdrbed RBCRhemeCBrto for@BR2 baidifg blocks for use in the preparation of
compounds of general formula |, wherein W is -NH-. Reaction of the aminoproline
analogue with an acid of the general formula R8.COOH under standard amide
coupling conditions provides compounds wherein the R8 substituent is linked via an
amide bond, whereas reaction of the aminoproline analogue with an appropriate
derivative of sulphonic acid, R®-S(0),-X where X is a leaving group for example
chloride, in the presence of a base, provides sulphonamides. Compounds wherein
the linkage between the cyclic scaffold and the R8 substituent is constituted of a urea

group can for example be achieved by treatment of amino proline analogue with



10

15

20

25

boc OH OO0 O 5a 5b 5¢c 5d Schene 5 Treatnent of

suitably acid protected pyrrolidone or piperidinone
weugads/as2icomerci al Iy 15 avai |l abl e Boc- pyr ogl BCRSE2005/000096

acid (5a) with a strong base such as lithium

di i sopropylam de in a solvent |ike tetrahydrofuran

foll owed by addition of an alkylating agent R8-CH2-X

where X is a suitable Ieaviﬁ@ group such as a halide

like chloride or bromde, foll owed by reduction of

the am de and deprotection of the ester gives the

phesgdread a¢f@F@%%rr@%ﬁénd|@C@%@%B%té’follé\n§d B{/ ?éa%ﬁérhw h the

inventjon wherein a heterocyclic R8 group
degirs %@‘I'V fengvely,dhe @mino rigking @majogue ean lw tegc@dwmdhe

cafb@mﬂ@ﬂ@il@llldé 8F BYéy@inkte &'Eiﬂe Q@swe?ﬂ@@@uk?s%ﬂeﬂf fo‘?m IrBath¥ of the

a repl acenent reaction whereln sul t

Uf#ae' fg It yi'bttﬁaareﬂﬁr@miéhﬁzs%r@amrtﬂlrw regcii«wwa&ba aygilaplecfor P2
d%@'WlﬂﬁdotR@r mgagﬁessms@o%nﬁ.nh%%&ﬁycl ic 25 group. WO
05/ 073216 PCT/ SE2005/ 000096 41 Alternatively the R8
group can be introduced by vvay of a Mtsunobu reaction

4-tiviY hétQF‘ochI?f a4 RichTas hﬁhbpt')ﬂuﬁéé]ﬂg %éjforﬁse as,P2

reacted with nitrogen atom | n rocycl i
bUHﬁ'fdQJBIOC'H; whe@\)é\/ IQESH- RN eqrapyad @s shawn éi Scheme 5 which

llluél%té@% RcARGLY %'avrﬁoiefy hd GG i RO Hgﬁramg% %r]oréléegmes

he heteroc clic rlng are conveni en
de%ﬁﬂbrea.bﬁgl EﬁqWéa £kl Jepbedron et993d88, e&ﬁGI538676randHla PIéZregal et

al. MeRENEROR L eftNB08 2L BBsgohsgved for instance by
transform ng the hydrox%ql\egroup of the P2 precursor
into a cyano group fo d by reactiomggw th an azi de rs
reagent |ike sodium aride. Triazole dérivatives can

be QuitNzgup y on the P2 precursor for

| e by—tw#ansfor t he Jaydxoxy{group aof _the P

OBn /N

N
/

5a 5b 5c 5d
Scheme §

Treatment of suitably acid protected pyrrolidone or piperidinone such as commercially
available Boc-pyroglutamic acid (5a) with a strong base such as lithium
diisopropylamide in a solvent like tetrahydrofuran followed by addition of an alkylating
agent R®:-CH,-X where X is a suitable leaving group such as a halide like chloride or
bromide, followed by reduction of the amide and deprotection of the ester gives the

desired compound (5d).

Compounds of the present invention wherein a heterocyclic R® group is attached
directly to the cyclic P2 scaffold, i.e. W is a bond in general formula I, can be
prepared for example by using a replacement reaction whérein a suitable leaving
group on the P2 scaffold is replaced by the desired R® group such as a heterocyclic

group.
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azide group followed by a 3+2 cycl oaddition reaction
of the afforded azide and a suitable al kyne
wdeanoswasitge. Structurally diverse tetrazol es f®CTSES05000096
t he above described substitution or 15 M tsunobu
reacti ons can be prepared by reacting comercially
avail able nitrile conpounds w th sodi um azi de.
Triazol e derivatives can be4|3repared by reaction of an
al kyne conpound and trinmethylsilyl azide. Useful
al kyne conpounds are available either comercially or
Altteheauwémhéa RSYrenRERIbé ﬂﬂrouue?écﬂwwa%f:é) Mits B8oBOreb & wherein
ashira reaction i.e. reaction of primary
SRR SR JIC BA Ao Gisceagod WiBEHyiaaaatom thes
hemr@%n@RS@ﬁo@ClZ(PPh)s and Cul as described for
exanple in A Elangovan, Y.-H Wng, T.-1. Ho, Og.
Lett., 2003, 5, 18419184%s The het ev®eyclic
substituent can al sglbe modified wh attached to the
P2 buil di ng bl ock r beforge of after coupling of
the P2 building b8 t he ot hey N di ng bl ocks. 25
These net hods and further alterndtsiveS for the
erinofc sabond and, R8
ARCE et r SO B e ot o g BéroSR Sto of the
he’EBfDWEﬁG vigg Wﬂgmj 8212%85/ Ieo SWO ﬂﬁ@ﬂfb&he“ﬂ’azole m0|ety directly
poun
on3RE BPRIFTEor TG Sar 28 AehiEVeR it Doy ge hydroxy
graupbeftthé E’emrem‘rsdirh&to a)cyainbrmoﬂffoiww&di b?ﬁeacﬂoﬁ(&/hﬁﬁﬁ aide?

d sed i,n.the
re%%%ﬁkﬁng%d'%g%% gre;l{éa%og flﬁréva[y}’%g%ﬂfaa] bgﬁmltdw difeg}ly on the P2
preuestp fir, e)@hwé ai’ transfofming @WC%)QJ QMU@bﬂﬂhbaiﬂ recursor into an

I
azésrg%gtlﬁpgf%g o rglo%/'c% a@?@n‘gq%%%n pgthg a %naemd% and a
suiCable ekpwdemgitiye al kyl ati on of 5-hydroxypr oI i ne,
prepared for exanple as described by Hallberg et al.,
J. Med. Chem (1999), 4524- 4537, provides conpounds

Stmt:tumlay dhenees fﬁtrafzolﬁamﬂd)@s(eln) thh e ove i critfe dZsudBtutibri & O.
Var i,ous thod for the gqyeﬂgar ation of hydroxyl at ed

MitsURobiL (g fiofes el BroRiFPREdRy Ractiaomymereily Aol il
corilrjp?&mdﬁ wittessdtuinQizide) Ttiarse délLived Ban Bé pRlparedByGreaction of an
e

20 1367- arau et al Tet r ahedr on:
a'%@ﬁﬂ@?f’g}“do ﬁ%memvﬂ%@ga@@@fﬁ 54l e goimpounds; arg Ruakadie
eith@tdommditially 3Py .cah B3Préfied fd?%stﬁﬁf@"ﬁﬁc@rdlﬁd‘@ the

pyridi.ne _carboxylic acids can

corr ondin
SoPiRgRRbIA r?%cf\s’ﬂd\?r ERACHOU PR PTIARRR IS BR AN hﬁlgde and
trietmndramglin theagie8Snce of PACI(PPh); and Cul as described for example in A.

Elangovan, Y.-H. Wang, T.-l. Ho, Org. Left., 2003, 5, 1841-1844. The heterocyclic
substituent can also be modified when attached to the P2 building block either before

or after coupling of the P2 building block to the other building blocks.

These methods and further alternatives for the preparation of compounds wherein W
is a bond and R8 is an optionally substituted heterocycle are extensively described in
WO2004/072243.
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Enzymati cal nethods can al so be used for the

preparation of hydroxyl ated proline 15 anal ogues. For
woxame216a 3- hydroxy substituent can be introggTsd2008000096

coommercially available 4, 5, and 6 nenbered

het erocyclic acids by the use of proline 3-hydroxyl ase

as described by Ozaki et al Tet. Letters, 40,

(1999), 5227-5230. Synthe3|§2and i ntroduction of P1

bui | di ng bl ocks. 20 The ami no acids used in the

preparation of Pl fragnents are avail able either

CofRBURICIith latte Afatild nh%@zb lah8/orbbsiflon S€fe VIR UBEMEt VPhe
00/ 09543 and W00/ 59 f rom Boehri nger -1 ngel hei m or

pr%méw/a@mssmcff% d SapRynaisgbe Hé@%'”athe @Wt@nd’ﬂ’

comb@rm%%@abadmgfb b pRosut I?]K}@ﬁ‘t@dﬁ #er Siryal diNBatidn e 25
used as a ment, and the subsequent coupling

coymagsdally 2yedabled- rwpr%lanﬁgvrow%womwnﬂe@sﬁ@mwl formula
()] \W@%%E@@Qﬁéﬁ@%qgﬁ Céﬁes&m@m%ly, aN&IMorHoP @-I?dro“kygrohne
prepeypd fwwmmﬁws drsgribritPYHalberg et Al-.d- HledrEhpr. (1998), 4§§4-
45@9%0“&&%0%3%? thé’béﬂerﬁlq’oﬁ%la (I) wherein kis 2 and q is 0.

Various methods for the preparation of hydroxylated 2-piperidine carboxylic acids are
described in the literature se for instance Celestini et al., Org. Lett., (2002), 1367-
1370, Hoarau et al., Tetrahedron: Asymmetry, (1996), 2585-2594, Zhu et al.,
Tetrahedron Lett., 41, (2000), 7033-7036. For example, the corresponding pyridine
carboxylic acids can be reduced to provide hydroxylated 2-piperidine carboxylic acids.
Enzymatical methods can also be used for the preparation of hydroxylated proline
analogues. For example, a 3-hydroxy substituent can be introduced on commercially
available 4, 5, and 6 membered heterocyclic acids by the use of proline 3-hydroxylase
as described by Ozaki et al., Tet. Letters, 40, (1999), 5227-5230.

Synthesis and introduction of P1 building blocks.

The amino acids used in the preparation of P1 fragments are available either
commercially or in the literature, see for example WO 00/09543 and WO00/59929
from Boehringer-Ingelheim or US2004/0048802 from BMS.

Scheme 6 shows an example of the preparation of a sulphonamide derivative to be
used as a P1 fragment, and the subsequent coupling to a Boc protected P2 building
block.
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Schenme 6 The sul phonam de group can be introduced on a

suitably protected amino acid (6a) by treatnent of
woheosarsne acid with a coupling agent, for exarpirsEeoslo00096

5 carbonyl diim dazole (CDI) or the like, in a solvent

| i ke THE followed by reaction with the desired

sul phonam de (6b) in the presence of a strong base

such as 1, 8- diazabicycl o[ 5! 43 0] undec- 7-ene (DBU).

Alternatively the amno acid can be treated wth the

desi red sul phonami de (6b) in the presence of a base

i ke diisopropyl et hyI am ne foll owed by t reat nent

with a hﬁ(dj\l ng agent {ll i ke PyBO:’(r ect the 10

i nt r GeUCPRKon °8f + heN siFphoRam-de,g %J\ myyal _of _the

am no pFVot Bet i ng group by standarsd Ho s and

subsequept coupling tg a P2 building Dbl ock prepar ed

as described above, using standard met hods for anmi de

bond formation, |ike WI t\}qu%I coupl i ng agent as
O (7-azabenzotri azol - N N,N,N -tetramethyluroniu
m hexaf | uor ophosphate ( in th;eRbr esence of a

base such as di i sopr opy# ne in a L5 solvent |ike
di neth marg de glboes "prot gcted P2-P1 conpound
(6e). Ha %@& ¥ely, theosul phong e gro C@n be
i ntroducen, at | ater stage of ttiqe ,_S_ ).
exanpl e as the | ast step. In this case R'a ayn”ndi acid
with the rewversed protection pattegn, i.e. havi ng an
?jﬁ tected am no function and a prot ected acid

ion, is coupled to the acid function of the P2

Thé uulbdmm@nhbcgrhumeamge sitreddesdor? @ spRfsly dmtmewbmn@ aCId (6a)
for. exa{ﬁ;\ﬁl as d SCI‘I bed above. rﬂ)va

oy Rt & e Shi8 % BeaE 905} SGUeEIen
carbbﬂ)jl@ﬁhideﬂole {ODP, orulsé Ik, i@ selpenitdiRe ITEHFGfoﬂ@W&I by RIAStidrPWith

R L T

duaﬁao.cyalb[bw cb]dhm: PlenskpBOY rAlttehemé@maé am.m% can be treated
erein

. d f
wit SR s Pt oL M Prs e B Bace ke WgepioRY
ethqlaimie ambdeﬂ B )treatrhént vithea asupling abahidika FyRe Fe tabﬁ@&%e

ect i der standard condjtions for am de or
a8 SBRasHiesFy B SR FSERURLA G PEINGeRTGIRING Group by

. stah@irduhéthbds\bed eubsetukht SIBpRY toCRP2 bRRJiIRG BRBK GftePited as

eSS ol SR PR bl e o bt
coupling bgeMess ClZazaROzolridzbR) -y@%ﬁ:l@’%ﬁeﬁé\ﬁethyluronium
hexafluorophosphate (HATU) in the presence of a base such as diisopropylamine in a
solvent like dimethylformamide, gives Boc protected P2-P1 compound (6e).
Alternatively, the sulphonamide group can be introduced at a later stage of the
synthesis, for example as the last step. In this case an amino acid with the reversed
protection pattern, i.e. having an unprotected amino function and a protected acid
function, is coupled to the acid function of the P2 building block using standard

peptide coupling conditions for example as described above. Removal of the acid
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10 PCT/ EPO3/ 10595 filed 23.09.2003, the contents of

whi ch are incorporated by reference. Conpounds
woamma7siing an azapeptide Pl residue, i.e. Q i 8CKRHE2008/000096

general formula | can be prepared by using a suitable

Pl aza-am no acyl noiety in the coupling to the 15 P2

fragnment. The preparation of aza-am no acyl noieties

is described by M D. Baileftet al. in J. Med. Chem,

47, (2004), 3788-3799, and an exanple is shown in

schene 6A. Oi RIO>~O NN O O >~0ON- N-CR1' | 6Aa KU
pro%tﬂoﬁeﬁrou'ﬁl u&h?th’ésapgif%gln@cg cEHHItlgﬂs frind Tp‘fofé%orll"?rgurﬁr)eu%%&l

followeq my Powllng Nf megumhonau:m@)e aWeMIb@A@bomhﬁﬁi@S evmmnd 6e
Incorporatlon of the appropriate N1inked side chain,
on comercially available tert- bu%y drazi ne can

P1 béllcp@@ bloekaeler therpreixargiipe ob gorapewisadco inghiorganietah formula |

i R S G s e
them@wwmm@@mg@othsrq@p@@twgbrsmdﬁésﬁqndandwoaﬂ'éiens for amide or

estGAoRAZ Ccaﬁ@%llnd C%E&jcﬁafﬁ Qné}%l @ﬁgul‘yl Feifl 8Sik RER* can
chl oroformate Int e |1 ke
be preiparasyhyaeraupingef ttdeuawmmme Bf lyliding hiock to the R buiding block

as béé&?ﬁbl&'ﬁ @Eéga\{éé%%%t %?ioo-r& f1d3lchdRi28bY 168%) Y855 2063 and
optionally be renove

PCT/EP03/10595 filed 23.09.2003, the contents of which are incorporated by

reference.

Compounds comprising an azapeptide P1 residue, i.e. Q is NRu in general formula |
can be prepared by using a suitable P1 aza-amino acyl moiety in the coupling to the
P2 fragment. The preparation of aza-amino acyl moieties is described by M. D. Bailey
et al. in J. Med. Chem., 47, (2004), 3788-3799, and an example is shown in scheme
BA.

o

>LOJOJ\N—-I?J — >‘\ )J\ j\ -RT

]
6Aa 6Ab Ru

——

R1' is as defined for R1 but is not H

o 0 i¢ .
>L J\ J\ HN—F —R2 Coupling of a )k o
° i

TFA P2 fragment /‘%ZN N—!}l N—”

6Ac 6Ad
Scheme 6A
Incorporation of the appropriate N-linked side chain, Ru, on commercially available

tert-butylhydrazine can be performed for example by a reductive amination reaction
with the appropriate aldehyde or ketone as described in scheme 19 below which
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usi ng the appropriate conditions dependi ng on the

specific RI', such as catalytic 5 hydrogenation for
wetkoosmesng benzyl, which gives the correspondi RgTBERIS/000096

Subsequent reaction of the afforded acid with a

desi red sul phonam de derivative as described in

schene 6 yields sul phonam de_capped bui |l di ng bl ocks.

Al ternatively, reaction of 4%ar bazate 6Aa with an

i socyanate, R3-N=C=0, provides building blocks for the

preparati on of conmpounds according to general fornmula

prdductdPEN- BlkMate‘éj SlirdaztE (@nd)ScoAdbrisebiRst 6A-r$‘ﬁ/|tﬁ)% c%@ﬁec? 3

noi eti es, nay Ilnkedtogether prior to or after
ChipFferatatr. | tBﬁ Pfﬁse{“ﬁ% of ppape fikeiirigviangag or %soa;mmb,ylwne in

a s‘éfveﬁﬂﬁk@e[quFPg’ro@l@I@s %%bp‘?h@lm" FHoF&y Qér?EHéﬁ opiBndNi 4 l‘eprg)ved

| ocks - - can repare

US'@@H@(%{mrwa@%mwwq %@@ﬁ@s@nﬁhfe @?H@i 1o sugh aﬂcatmﬂc
hy%@%ﬁ%@n hiRy1 B ehg ek, Wﬂuéﬁjg}vesail’né corrtZ?porElmg(%cﬂ&s?g/ ubs¥uent

has the sane definition

reaghipn ofghe affpiged @ojdwish aéiefyectsl@phmlde gerivatiye @sglesitd in
schenQ & |e|a]36::u Bhantid PRl R cks Qu t

2k Sl antad vapoia Bl CQ})SEZ QR B rdbkhon &f
carbazate 6Aa W|th an isocyanate, R3-N=C=0 provudes building blocks for the
preparation of compounds according to general formula |, wherein M is NRu and A is
CONHR®.

The P2 and P3 moieties may be linked together prior to or after the introduction of the
P1 building block.

Synthesis of capped P3 and P3-P4 building blocks
The building blocks R'™-G-P3 and R'6-G-P4-P3 can be prepared as generally

depicted in scheme 7.

R16-X 0

7 H
or
HO/ﬂ\T/N‘Pg R16-NHRy R16\G/M\T/N\Pg

R11 R1T

7a 7b

0]

NH
\O/K( 2 R11' has the same definition as R11
R15 but is not part of a macrocycle

7c

1) LiOH
R15 O 2) R16-X or R15 O

R16-NHRy G H
Pg — > RI6 N “Pg

R11' 0 R11

Scheme 7
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A suitable N-protected am no acid (7a) can be coupl ed
with an am no capping group (R16-NHRy) using standard
woepisiideieoupl i ng conditions |ike with coupli ngCaSEmI0S/000096
such as HATU, DCC, HOBt or the like in the presence
of a base such as DIEA or DVAP in 5 a solvent Iike
di chl or onet hane, chl orof orm or di nethyl formam de or a
m xture thereof and ester fOrmation conditions Iike
providing amdes i.e. Gis NHRy (7b). Alternatively,
reaction of amno acid (7a) with a conpound of general
formul a R16-X where R16 is as defined above and X is
a. leavi nl% group such as a halide, in the presence of a

A syitalele N-pipiectedsaminoasichdaheaN Be celiplod With|an ¥Ringe&apping group
(R@Wﬁ%lr@%ﬁ{o%’rd e@tide(éou%h@g (:c?rh)lﬂon@ﬂlkb Q\ﬁthcgolﬂlﬁﬁraglggents such

am no_acl be COUp to a secon

as &é\TtUaQQP cbl%foqrém B*&P mdfm REESgRFe of 2 ba§e §4¢Mmis DI EaPMAP in

a sBRBAT I8 di&ﬂ&bﬂn@gwa‘ﬁ@néi'llérb@?& SRRy IfbASMBRRY & mixture fhereof
provi di ng acenent of the ester

anfé%t&rf%ﬁ%orb%wtwgs aﬁ%ewdmg aidesiiges i rou? /(Imrn)atlvely,
reééﬁ&{ bt arhPb a‘brdle(m)"\ﬁlﬂﬁé%%m%%uﬁ& oPQ@ﬁ@HmﬁmﬂQWB L' \K)%\%(Rm is as

present | nvention erein mand n are

def@eidsahqywnd #He adepraiomyr guckas gialide ng thg gce(see@mofaa Base
Ilk@&asﬁfne Eé‘rrb%fi‘at@rbr %NéRﬁlg oRide RﬂB\'hdésseﬁé%”pé : Cfi '|se@ (VB)F%E%ther
hal(rgl pn’@qzagg (7q)|qan (gep:[;oRpleFtig an_p@ond\ S/umablg@) nrojeq:tﬂgd gRyino acid
(7dRlising %@and§ﬁﬂ§‘éﬁld§ 80 Ifh@ cAIPRItRS 'a@td%sé\" b%rdcgb%% eﬁ’rowt:lf?{g (7e).

exanpl e prot ect e am no acid
Displacement of the ester group with a suitable capping group (7b) provides fragment

(7f) useful for the preparation of compounds according to the present invention
wherein m and n are 1.

When G is N-Ry, the capped P3 or P2 building block can also be prepared on solid

“support as exemplified in Scheme 8.

0 ! 5
F HOJ\( “Pg F 1
F OH F 0 P
R15
N F 8a - F
o F
8b
o)
N H
Ry “R16  R16. N.
8c I}l Pg
— Ry Ri15
8d

Scheme 8

An appropriate N-protected, for example Boc protected, amino acid (8a) can be
immobilized on a solid support, here exemplified by Agronaut resin PS-TFP, by
reacting the amino acid with the desired solid support in the presence of coupling



i mmobi lized on a solid support, here exenplified by

Agronaut resin PS-TFP, by reacting the amno acid
woi20d5/07bme desi red solid support in the presencecoSE2005/000096

coupl i ng WD 2005/ 073216 PCT/ SE2005/ 000096 47 reagent

l'i ke N, N -diisopropyl carbodiimde and a base |i ke DVAP

in a solvent Iike dichloronethane and

di met hyl f or mami de. The i m#Bilized anino acid can then

be cleaved fromthe support with a suitable capping

group (8c) thus giving fragnents wuseful for the

reaBéﬁtﬂf‘RéN NO& mﬁ%ﬁro‘b@@@t‘%ﬂﬂﬁid@%ﬁﬁréjbé%o i@ @Mﬁfqﬁ%%%r\fent like

I'nventi on

dichipeatbanegangt djmstfwﬁwmew@rﬂﬁwmnm@blll@ﬂe@nw asisligan thgn be

|
cieBle AR Gk IR LB APl L TR e
usedtl fero @Lﬁmgatm@tﬁp@mngunds etcﬁ@rqamga?ethta presesih irivention wherein m

5 or Mﬂ%f@aogéggflﬁ mﬁ{] oﬂ)ectlﬂggg H{ls\e'%zr% f@cgﬁg kﬂ/r_r%ldﬂlmg

of ﬂl@l@mprrma@rmaqﬂ usmgsst@cucﬂmd maeubgpl$ thusgprovidiog ftagmeets useful

for giéaatl)r@? g h. efa‘éb?ﬁsﬁoggg% éé%rcﬁll 9 t(é gﬁerﬁésgﬂt lrsﬁﬁ?hﬁ Wrerei§ fand n

arejl.| ustrates the technique with a variant in which the
P2 scaffold is a 5-nmenbered ring. wIR8 wR8 R15 O R x'
R16 GlN Hn 1) N-deprotectlonIYrrH sN H 2)
Hing ©f 8 cap) ' pedPhuilding btock o (he(P2-R1 depsiRct

Th«{‘% ‘ﬁz RQBG %W1R% Pb(allg m lﬁke& VH é\lu%a f{mctlo'ﬁ'glrl]tk/ to

the P2-P1 construct, can be introduced as depicted in scheme 9, which illustrates the

10

technique with a variant in which the P2 scaffold is a 5-membered ring.

_R8 _R8 x
W R16-G
ﬂ\H
1) N- deprotectlon
phosgene
N
7 H -
S Y
o A'
R7
9a 9b

R16- G\HH\ #{ @7
R11.
R7'

Rx' and R11' have the same definitions as Rx and R11 respectively but are not part of a macrocycle.
A’ is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4'.

15 Scheme 9
A chlorocarbamate group can be formed onto the ring amine of the P2-P1 construct
(9a) by removal of the amine protection group by standard procedures, like acidic

treatment with for example TFA in dichloromethane or the like when the Boc group is
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TFA A' is a protected carboxylic acid, substituted amide or
\ﬂ/ sulphone amide or CR4R4'

o R7 R7'

Scheme 10

Reaction of tert-butyl carbazate (10a), optionally alkyl substituted on one or both
nitrgogens, with p-nitrophenyl chloroformate in the presence of a base like sodium
hydrogen carbonat followed by addition of the P2 building block (10b) provides the
urea derivative 10c. The phosgene method described in scheme 9 can alternatively
be used to effect the linkage of the fragments 10a and 10b. Optional removal of the

boc group by standard procedures like acidic treatment with for example TFA in a



10

15
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10d Schenme 10 Reaction of tert-butyl carbazate (1 Oa),

optionally al kyl substituted on one or both

ni trgogens, with p- nltrophegy chloroformate in the

presence of a base like sodi®um hydr ogen car bonat

foll owed by addition of the P2 building block (10b)

provi des the 20 urea derivative 10c. The phosgene
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in a 3216 PCT/ SE2005/ 000096 49 suita

thedgrt-bubr carhazatasetyailieor onet hane, provi des the
hydrazi ne containing derivative (10d). Alternatively,

any appropriate hydrazine derivative, such as
TheraEliensid Gampaung pah dherheiwthel itendgd bvicrorig oha P &4-P3
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ks N \Pg N- deprotect H 304
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prepared as described in scheme 7 or 8

w—R8

10d R15 (0]
N N N A
~
G N
\Lﬂ)\ »]/“\’/ cie” \HH\NAnlj\I/ \H/ X
H (0] (0]
0] R11

R7 R7'

11c

R11' has the same definition as R11 but is not part of a macrocycle.
A'is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4'

Scheme 11

Treatment of the a-amino compound (11a) with sodium nitrite, potassium bromide
and sulphuric acid (Yang ef al. J. Org. Chem. (2001), 66, 7303-7312) provides the
corresponding a-bromo compound (11b) which upon reaction with the above
described derivative (10d) provides the hydrazine containing derivative (11c).

The linkage between the P2 and P3 building blocks may also be constituted of a
carbamate group and a general route to such compounds is depicted in Scheme 12,

which illustrates the technique with a variant in which P2 is a proline derivative.



10

, G N'" N-deprotect G1~ "NR16 Hn P9 RNIiTrL" Y H

H2SO4 O R11" HI O Rl1" prepared as described in
wecehesmes2zicor 8 11la WR8 R15 OH 1~ /Br 1 Ode REB/S€20081000096

NN /A RI6NnlIY/X\ N~ ORIl R1I6 Hn 101 O RY

R7° 11b O R11' 11c R11' has the same definition as

Rl | but is not part of a macrocycle. A is a

protected carboxylic acid, ibstituted anide or

sul phone am de or CR4R4'" 10 Schene 11 Treatnent of

the a-am no conmpound (11la) with sodiumnitrite,

pot assi um brom de and sul phuric acid (Yang et a&k. J.

Org. Chem (2001), 66, 7303-7312) provides théY

correspondi ng a-brono conmpound (11b) which u

reaction with the above described derivatjyve ,ﬁl Og\g A

provi des theO hydr azi ne cont ai ni ng derivati \Tﬁ/ 1 D¢
15 The |inkgge bet weglfithe P2 ang P3 buil di 8g bl 0&ksr7
HNayR181 sb mﬁg?n%'i’itu{—eel—sf L6 nar e 1

peral routeri® such conmpoundd? i sggepi cted in Schene
12, whichi13d [ustrates the techeeque with a variant in
which P2 is a proline derivative. WO 2005/073216
PCT/ SE2005/ 000096 »®&8W R8 CI\ /N NWA' 0 anide O R7
R7'
0
R16\NJ\/O\H/N N

XA' A'is a protected carboxyiic acid, substituted
H

R15 O OR7 R7 amide or sulphone amide or CR4R4'.

12e
Scheme 12
The desired, optionally protected, amino capping group (12a) is coupled to a hydroxy
acid (10b) using standard peptide coupling techniques followed by reaction with the
electrophilic P2 building block (12d) described above and optional deprotection
provides construct (12e).

Compounds lacking a carboxy group in the P3 unit can be prepared as illustrated in
Scheme 13, which illustrates the technique as applied to a compound of Formula |
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H2N- R16 + HO OH coupling R1I6'H /OH p 12d 0 12a 12b
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wonoeisaosad car boxylic acid, substituted H RL5POrgERN5/000096

R7 ami de or sul phone am de or CRAR4'. 12e Schene 12

The desired, optionally protected, am no capping group

(12a) is coupled to a hydroxy acid (10b) using

standard peptide coupling @échniques fol |l oned by

reaction with the 5 electrophilic P2 building block

(12d) descri bed above and optional deprotection

provi deg construct (12e). Conpounds |gcki ng a car boxy

group¥ n the P3 K-Xtlan be preparelf as illustrated in
Sch 52 Jf3, whi CHS il kystrates the gi que as applied
73216

t und of FEaprmula | 0 WO f

Fchﬁngz %OOQﬁ—ﬁg?W XH W R8 763 ( Yk—Rbd'
q (C)k OCRYRR NXA' 13b XYNN X MR © 67R% R7' s R11'
0 0 RBaR7' 13a 13c W R8 W R8 )q16c)k peptide
coupling ()q( )k H2N-,,rXyN N A or R16,N* /XUN N A
R11' 10 O RHAZ7' reductive amnation HRL1' 0 0 RigaR7"
13d 13e 1" has the same definition as R11 b is

not part (D ( ?k nacrocycpler%decoupling (el 7 N
X_ _N No A or - R16< X N N. _A'
HZN/\( \ﬂ/ K reductive amination 'N*/Y \ﬂ/ 7(
R11' O O R7 R7” R11 O O R7 R7'
13d 13e

R11" has the same definition as R11but is not part of a macrocycle.
Al is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4'.

Scheme 13

Chlorocarbamoyl derivative (13a) can be reacted in a displacement reaction with an
azide derivative (13b), prepared by methods known from the literature, in the
presence of a base like sodium hydrogen carbonate to give (13c). X is as described
for general formula (I). Reduction of the azide function for example by polymer bound
triphenyl phosphine in a solvent like methanol or any other suitable reduction method
provides intermediate (13d) which subsequently can be reacted with an acid under
peptide coupling conditions or with an amine in a reductive amination reaction

providing amides and secondary amines respectively.

Scheme 14 shows an alternative route towards compounds lacking a carb oxy group
in the P3 unit.
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A" is a protected carboxylic acid, substituted am de
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prepared by nmethods known fromthe literature, in the
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(1). Reduction of the azide function for exanple by

pol ymer bound triphenyl phosphine in a solvent I|ike

met hakgl or any other suitable reduction nmethodgg

pro des internedi ate (13d) which subsequentl{ can be
mnth an acid under peptide coupllng
ns or with ap anype in a reductiv étlon

br oti dePg am desand semﬁ&z(
pectd REIlyz' Scherre 1&18hows an altern ro ew R7'

towasds compounds | agki ng a carboxy group |n4J he P3
unit. WD 2005/ 073216 PCT/ SE2005/ 000096 52 WR8 'R8

CI"rNMNM /A + Rg0.,-yXH HO'~/ XyN LZ NNA O O RIRRT'
R11' R11' O O W7 R7' 1l4a 14b 14c WR8 WRS O)é"’lq )k

30 R16-NH O/ I}I NXA ?~ R16~ H~-XyN N A R#])
R7_R7' _areducll V€ ni nati on RREANH,0 QR R 4
RIT Or%}ﬁ 18 samydexy ni ti oeuase FéllbutNl S ar

a nmacrocyol ® A 0 &7aRpr ot efaign car boxyl [ 311a d, o R7 R7'

substituted angjgde or sul phone am de or CRAR4'. 14eSchema
14 I nst ead of usi ng the azide derivative (13b)

Jpe carn ond tionally protected
ST e el

acemsnt react| on W|t or ocar bamat e
Scqug)Mand thus introducing a primary al cohol. The

Ins®d I Aking IH€ hziB@Berivative (13b) in scheme 13 the corresponding, optionally
protected, hydroxy derivative (14b) can be used in the displacement reaction with the
chlorocarbamate (14a) and thus introducing a primary alcohol. The alcohol (14c) can
then, after optional deprotection, be oxidized with a suitable oxidizing agent like for
example Dess-Martin periodinane to form the corresponding aldehyde. Reaction of
the aldehyde with a desired amine in a reductive amination reaction using a reagent
like for example polystyrene bound cyanoborohydride in a solvent like THF provides

amine derivatives (14e).

Alternatively alcohol (14c) can be reacted with a suitable acylating or alkylating agent
under the appropriate conditions to provide ester and ether compounds res pectively,
i.e. Gis O in general formula (1).

Subsequent reaction of the formed alcohol with a suitable acylating or alkylating
agent using the appropriate conditions provides the ester and ether compounds

respectively, i.e. G is O in general formula (1).
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R11' has the same definition as R11but is not part of a macrocycle.
A is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4".

Scheme 15

Treatment of the P2-building block (15a) with thiocarbonyl diimidazole or the like in a
solvent like dimethylformamide followed by condensation with sodium cyanamide in a
solvent like ethanol affords the thiolate intermediate (15b). Reaction of intermediate
(15b) with the desired building block, here shown as a capped P3 building block (12c)
provides the cyanoguanidine derivative (15d). Other building blocks, R"®-G or R'®-G-
P4-P3, can alernatively be coupled to the intermediate (15b). Hydrolysis of the cyano
group by treatment of (15d) with diluted hydrochloric acid gives the guanylurea
derivative (15e).
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A typical route to macrocyclic conmpounds is shown in
Schene 18 which illustrates the technique applied to

we 2psund havi ng a 5-nenbered P2 scaffol d an@C@sE2005/000096

spiro- cyclopropyl group in the P1 noiety, where the
macrocycl e extends fromthe P3 side 20 chain. WO
2005/ 073216 PCT/ SE2005/000096 55 p, RB p RB OO O
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Schenme 16 Coupling of proline derivative (16a) with
t he appropriate acid protected, amno acid Q&6b)
usi ng . the phosgene conditions descri bedfabove
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be carried out vila ﬁ ol efin net th@Sl t it
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Scheme 16

Coupling of proline derivative (16a) with the appropriate, acid protected, amino acid
(16b) using e.g. the phosgene conditions described above provides (16¢). Formation
of the macrocycle can then be carried out via an olefin metathesis reaction using a
Ru-based catalyst such as the one reported by Miller, S.J., Blackwell, H.E.; Grubbs,
R.H. J. Am. Chem. Soc. 118, (1996), 9606-9614, Kingsbury, J. S, Harrity, J. P. A,,
Bonitatebus, P. J., Hoveyda, A. H., J. Am. Chem. Soc. 121, (1999), 791-799 and
Huang et al., J. Am. Chem. Soc. 121, (1999), 2674-2678. It will also be recognized
that catalysts containing other transition metals such as Mo can be used for this
reaction. Optionally the double bond is reduced and/or the ethyl ester is hydrolysed
by standard hydrogenation and/or hydrolysation methods respectively well known in
the art. Alternatively the methyl ester can be selectively hydrolysed followed by
coupling of a R"®-G-P4 building block by standard peptide coupling conditions. The
macrocyclisation step described in Scheme 16 can also be applied to the
corresponding carbocyclic analogues described above. When the linker contains a
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Boni t at ebus, P. J., Hoveyda, A H, J. Am Chem Soc.
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A'is a protected carboxylic acid,
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Scheme 17

Coupling of a suitable allylglycine derivative (17a), to the acid function of the P2
building block (17b) using standard peptide coupling conditions yields the amide
derivative (17¢). Removal of the Boc protection group by acidic treatment followed by

formation of a chlorocarbamate by treatment with phosgene in the presence of
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.IRB W ON/NNA A is a protected carboxylic acid,
WO 280598316 ut ed ami de or sulfon anmide. o0 O n i 8CLISE2103/000096

4 or 5 17f Scheme 17 10 Coupling of a suitable

allyl gl ycine derivative (17a), to the acid function of
the P2 building block (17b) using standard peptide

coupl ing conditions yields ®he anmide derivative

(17c). Renoval of the Boc protection group by acidic
treatnment followed by formation of a chl orocarbanmate

t ' ' : f -
oA o 00ROt i

acifly ) gpepridasibe e earap el Eipl e A rincediesindmetdthesis teaction is
| of i . : . RSN fea
e g o S P b WA e
magrpshclisrgosmosad 637usi ng f or exanpl e Hoveyda- Gr ubbs
catal yst which gives the macrocyclic conmpound (17f).

5 Even though schene 17 shows the synthetic sequence
Evers they gk seiverpriil T @heys BlegyRthetigsequience Heing@ R bidinguseck

wh%%in@fh%efﬁ"&%sﬁﬁlehhﬁ abGAfdb Ghe Sdaritid, tt WAPLEBPRUERL thhi AT
unsubstituted P2 scaffold could be used and the R® group introduced at any suitable

stage of the synthesis, using any of the methods described herein.

Building blocks to be used in the preparation of compounds wherein the macrocycle
extends from the nitrogen in the linkage between the P2 and P3 fragments i.e. X is
NRXx in general formula I, or in the preparation of compounds wherein the P3 and P4
fragments are absent, .e. m and n are 0 and G is NRj in general formula |, can

typically be prepared as outlined in scheme 18B.

0 0
>toJ\H/R” i\__Mn/\_oi >Lo/lkril/\[\4f\ E» Hlil/\[\/k\
DIAD Ru Ru
18a PhoP 18b nis1,2,3,4,56,7,8 19¢
Scheme 18
Carbamate 18a, which is commercially available or is readily prepared for instance by
reaction of the desired alkyl amine with di-tert-butyl dicarbonate, can be reacted with
an appropriate w—unsaturated alcohol under Mitsunobu conditions to provide the
alkylated carbamate (18b). Subjection of 18b to acidic conditions like for example
treatment with trifluoroacetic acid in a solvent like dichloromethane gives the free
amine (18c) which can be linked to a P2 fragment using any of the previously

described strategies.

Macrocyclic structures containing a hydrazine group i.e. X is NRjNRj or m and n are 0

and G is NRjNRj, in general formula |, can be prepared by linking a suitably N-
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unsubstituted P2 scaffold could be used and the R8
group introduced at any suitable stage of the
weynisivesite, using any of the methods descri bedPOESER005/000096
10 Building blocks to be used in the preparation of
conmpounds wherein the macrocycle extends fromthe
nitrogen in the |inkage between the P2 and P3
fragnents i.e. Xis NRx i®8general fornmula I, or in
t he preparati on of conmpounds wherein the P3 and P4
fragnents are absent, i.e. mand n are 0 and Gis NR
[
alkylatealec%e (faz'atnef il @ i t@: th&PD fl%amte)’lp A‘H@Jldté(d E‘@rbEE@cQﬂlﬁ\ﬁ\%tl@% can
be men@r%fqa@xam& aﬁéewﬂ;sé lmsc@nle,@, 3, 4, 5 6, 7, 8
18c Schene 18 Carbamate 18a, which is comercially
avail able or is readily prepared for instance by 20
reaction of the desired alk%m J? ne with di-tert-butyl
d

di carbonate, can be g eacted appriopmi ahe
m?uﬂ”gfﬁ¥bked+aléﬁh&fiuﬁ%en—wLLséhebu dﬂd PRSHrd~

provide, the,; al kyl ated carbamate (18b). Su%J gecti on of
18b 10 aci di ¢ condi tseons |i ke for exanple trgat ment
with trifluoroacetic acid in a solvent |ike
di chl oronet hane gives the free amne (18c) which can
sciénd hgked to a P2 fragnent using any of the previously
descri bed strategi es. Macrocyclic structures
Oxiglgtieradfrihe @paropyiete idohel (Paligifactasl byxa puitakiig owjlation metherlike

or B o0l A o BB e od
in PediyepiEicngichloanesharsspravides aldeblydea(1Bb)z Redudiivei aliglation of
tertt lﬁjt)trl I%‘érd:a%a{er\ﬁlg‘n@@tag oﬂehyeh@ethﬁ}e &RIEQ g@a&e%lrga rN X I@éﬁ%ulldmg

escribed n
bloglg(’l 90). Alternatlvely, any desired hydrazme derlvatlve such as morpholin-1-

ylamine, piperidin-1-ylamine or the like can be used instead of tert-butyl carbazate in
the reaction with aldehyde 19b.

Scheme 20 illustrates synthetic sequences to building blocks suitable for the
preparation of compounds wherein the “outer” nitrogen of the hydrazine group is
alkylated, either with an w-unsaturated alkyl chain appropriate for subsequent

macrocycle formation or with any other suitable alkyl group.
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1NH ONOH OHHN OONn=1,2,3,4,5H 19a 19b

19¢ 5 Schene 19 Oxidation of the appropriate al cohol
wORoBay3abf ected by a suitabl e oxidation nmet ho@CiriSE2005/000096

for exanple with N-nethyl norpholine oxide and

t et rapropyl ammoni um perrut henate in a solvent I|ike

di chl or onet hane provi des al % hyde (19b). Reductive

al kyl ation of 10 tert-butyl carbazate with the

af f orded al dehyde gives the desired N al kyl at ed

bui I ding block (19c). Aternatively, any desired

hydraz) ne derivative such as @mrp olin-1- ylamn

D di nﬁ\q;l am.n t c n bey Nﬁﬁd | nstgﬁad of

) rbaZat n wth HiNiegh

X5 Sche 20,40 | us synt t| c sequences/io\
bui I dighg b S suwpt abl e for pf eparati on of
cor@®aunds V\/nerel n the "outey" nltrogen of _t he20c
hydrazine group is al kylated, either an
w-unsat ur at ed al kyl chai n appropri ate for subsEquent

macrocycl e formatjop-er WL an t her suit abl ppatdkipling
32 5/ 000096 59 O I LI

R-OH H2NNH2 H N- NP) FREeRypiing M zi DADR p PhP 20a

20b 20c 1) 1Q P2 cou

/T\ E_)N\H/N R is C,-Cgalkyl or /T\ z N\ﬂ/N

(N, © w-unsaturated C4-C,,alkyl chain O

P nis1,2,3,456,7
20e 20d

Scheme 20
Reaction of a suitably protected hydrazine derivative, for example (1,3-dioxo-1,3-
dihydro-isonidol-2-yl)-carbamic acid tert-butyl ester (20a), which can easily be
prepared by a person skilled in the art, with a desired alcohol, R-OH, under
Mitsunobu conditions provides N-alkylated hydrazine compound (20b). Removal of
the phtalimido group effected by treatment with hydrazine or a derivative thereof like
hydrazine hydrate or hydrazine acetate provides the carbazate (20c). The afforded
primary amine can then either be be coupled to any desired P2 fragment using any of
the methods previously described to give the urea derivative (20d) or alternatively it
can be further alkylated using for example the reductive amination method described
in scheme 19 followed by coupling to a P2 fragment as previously described to give
20e.

Scheme 21 exemplifies the coupling of a hydrazine containing P3 building block to a

cyclopentane scaffold followed by macrocyclisation.
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2) P2 couplingp OH O NNN" ~-NR-NuN /~1i J
RS C -Cealkyl or RI1lI )~ 0 c)-unsaturated C5 Cllal kyl
woheosn782161\ n is 1, 2, 3, 4, 5, 6, 7 20e 20d rETiSER®S5/000096
20 Reaction of a suitably protected hydrazine
derivative, for exanple (1, 3-dioxo-1, 3-
di hydro-isonidol-2-yl)-carbamc acid tert-butyl ester
(20a), which can easily be &) prepared by a person
skilled in the art, with a desired al cohol, R OH,
under M tsunobu conditions provides N al kyl at ed
hydr azirge conpound (20b). Renoval of the phtalimdo
groupoeffect ed by treatnment with hydrazine or a
ive thereof |ike hydrazine hydrate or
zi/neflac at/e\prow de;L\th carbazate (20c). The
| mar y>ame c e be_coqupl ed
t o Gany stTed P2 fragment usi E%W t he met hods
previ ously scribed to give t urea derivative (20d)
or alggrnatively it can be furthee1a Ky/sated using
for exanple the reductive am nation nethod descri bed
in schenme 19 followed by coupling to a P2 fragnent as
previ ously deaé:ri bed to give 20e . 15 Sche 821
exenplifies e coupling of a hydrazine co ni ng P3

ui lcdi ng bl
,rlbcycl [

k to a cyclopenta sgaf fol d 1ol | owed by
at} ony 2005/ 0732?&@; SE2005/ OOQ960 60
ORgNAY AgH . 104 N 0N
[ o 0
Z =
21¢c 21d

Scheme 21

Coupling of the carbazate derivative (21b) to the P2-P1 building block (21a) using
standard peptide coupling conditions provides intermediate (21c¢). Ring closure of
(21¢) by an olefin metathesis reaction as described in scheme 18 gives the
macrocyclic compound (21d).

The term "N-protecting group” or "N-protected” as used herein refers to those groups
intended to protect the N-terminus of an amino acid or peptide or to protect an amino
group against undesirable reactions during synthetic procedures. Commonly used N-
protecting groups are disclosed in Greene, "Protective Groups in Organic Synthesis”
(John Wiley & Sons, New York, 1981), which is hereby incorporated by reference. N-
protecting groups include acyl groups such as formyl, acetyl, propionyl, pivaloyl, t-
butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoracetyl, trichloroacetyl, phthalyl, o-
nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-
nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-toluenesulfonyl,
and the like, carbamate forming groups such as benzyloxycarbonyl, p-
chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl,
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ON-nNn\ ~ Rd 21a 21b n=1,2,3,4,5 ,R8B ,RB OO0 O
NNNN~0ONNYNNOO nOOON 21c 21d Schene 21
wQ@awpla7smge of the carbazate derivative (21 b) tectrise2005/00009
P2-P1 building block (21 a) using standard peptide
coupling conditions provides internediate (21c). Ring
closure of 5 (21 c) by an olefin netathesis reaction
as described in schene 18 @1ves the macrocyclic
conmpound (21d). The term "N-protecting group” or
"N protected" as used herein refers to those groups

3,4l d?ﬁﬁ@[ﬁ%ﬁ%%%{l@%%nyt Q%Hh&ﬁfb%h%y%rbéﬂ @mino acid or

e or rotect an amno group agal nst

2- ndrm@&dmeﬂ'*ew@&a'pwrbmwlu, Ad %quiwyéemy&v@@@r{oeayl

di scl d
- R et e Moy g o B 5 S mt hest s”
dm(emxmbwzw@)w&rsgmw,, belﬂewdmwcamw) {-bulekydarbenyher eby
diiso g@&@é@?a#&%n Séﬁgﬂgggﬁb@%Fﬁgg'%%?vﬂ{yﬂ gﬁ%glo rc]:;a\/rb?nyl
allyflnwaarbyhyl 2,2 Zletuclylbméquarmorwhlpbﬁmeamonyl, 4-

SRR kid L AR Mot SHBERSRE oy
addreatyplpkycadbariyl, cydblesxyoxycaridertyt, phehgihiompihongl, and the like; alkyl
orclh SIAEAE Bz, Hbnehtfey Benpyblibthyi SRS e Sy 8
grotips lsaa:faasetrrhmtmulmlgl andthp dikes ko ared e poye aing gasupsriydlydep
or), b SRRV BRI ol TR ABER ERE ERRarcr
(B@E parahidrepoyy axlyara eyl , WO 2005/ 073216

PCT/ SE2005/ 000096
Hydroxy protecting group as used herein refers to a substituent which protects
hydroxyl groups against undesirable reactions during synthetic procedures such as
those O-protecting groups disclosed in Greene, "Protective Groups In Organic
Synthesis," (John Wiley & Sons, New York (1981)). Hydroxy protecting groups
comprise substituted methyl ethers, for example, methoxymethyl, benzyloxymethyl, 2-
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl and other lower alkyl
ethers, such as isopropy!, ethyl and especially methyl, benzyl and triphenylmethyl;
tetrahydropyranyl ethers; substituted ethyl ethers, for example, 2,2,2-trichloroethyl;
silyl ethers, for example, trimethylsilyl, t-butyldimethylsilyl and t-butyldiphenylsilyl; and
esters prepared by reacting the hydroxyl group with a carboxylic acid, for example,
acetate, propionate, benzoate and the like.

In treating conditions caused by flavivirus such as HCV, the compounds of formula |
are typically administered in an amount to achieve a plasma level of around 100 to
5000 nM, such as 300 to 2000 nM. This corresponds to a dosage rate, depending on
the bioavailability of the formulation, of the order 0.01 to 10 mg/kg/day, preferably 0.1
to 2 mg/kg/day. A typical dosage rate for a normal adult will be around 0.05 to 5 g per
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61 3, 4-d inethoxybenzyl oxycarbonyl,
4- met hoxybenzyl oxycar bonyl ,
wa-200sto78214, 5- di met hoxybenzyl oxycar bonyl , PCT/SE2005/000096
3,4,5-trimet hoxybenzyl oxycar bonyl ,
1- (p- bi phenyl yl) - 1- et hyl et hoxycar bonyl ,
a, a- di net hyl - 3, 5- di net hoxybenzyl oxycar bonyl ,
benzhydryloxycarbonyl,t-knﬁ%xycarbonyl, 5
di i sopropyl met hoxycar bonyl , i sopropyl oxycarbonyl,
et hoxycar bonyl , net hoxycarbonyl, allyl oxycarbonyl,

da? p?'ef%réﬁly ghlte Q‘E&F;m)‘a\éoﬁfobﬂﬁ)y%? iRBR8 %WHBQJ@@ unlté pBr day.

henoxycar bon fl uoren 9- met hoxycar bonyl

Aswtﬂ %wwvﬁ%@alﬁb@ﬁage rataamﬂawx/wsw@aw%ﬁw metabolic
coﬁd’ﬁér%‘ﬁﬁé!'pgﬁédﬁ 6 himds, theeéw.w Jf'tﬁ’& EIIBH |and %%ﬁéé@ to be
| kyl  gropus such as benzyl, triphenyl et hyl,
adwéteﬁjpwwemﬁymt rBedicatieasy i ke: and silyl 10 groups such
as trinethylsilyl and the |ike. Favoured N protecting
groups include fornyl, acetyl, benzoyl, pivaloyl,
Astis goRd, praseiiing p@ﬁmw@uamtb/ﬁye/ther@ngtg)e compounds of formula | are
typﬁcaﬂ&'%@é&’rﬁﬂfs@@d’ Wwith @ﬁ@ﬁ(ﬁﬁmepﬂ%’tb %Xﬁlatﬁ‘?g?ﬂéra&&p&)drug
used hereinr

rOXé Ehotectlng group as ers
eseapsINianEn EXNPIER Obﬁlmhe@ldﬁlonsl hiy ¥ eoliyiral Hrevanies mglhidest

nbymﬁﬁmeﬁé}oﬁs lﬁasa.hg el nrﬁeﬁé(’{BﬁQ%dd‘& gﬂaﬂﬁgleﬁqsér guch

hose rotec rou S I scl ose eene
nuclﬁ@%@%anab@@moteﬁswmp@ argymelindesl o preclinieah W | ey

de&el Snt IV BE ién{e%gglé)t% €O 'QHFH }étleﬁ %t‘ﬁ%é e&nPJSL‘}HH%%f the
rise substitute for exa ,
mVﬁﬁH%xyrret hyl, benzyl oxyrret hyI 2 met hoxyet hoxyrret hyl ,
2- (tr|nethyIS|IyI)ethoxynethyI t-butyl and ot her
| ower al kyl 20 ethers, such as isopropyl, ethyl and
Acegidinglya fugthaeaspeict ofidbe zrwenfmnprowﬂme nymwesmgﬂ gomprising a
coh BLIANYCEARNE S5 SELUSITo RV AtIS! 4 o REY Bpsace
unigaueplae anv o t’fetdv,%agﬁe foyms des@rubteyllbelqmbuyemacya"y angrally

adﬁﬁﬁﬁé{%%gqélﬂgf BW:%HSU)Q orteﬂifé@ld ﬁﬁhgﬁﬁ P B?Qcﬁﬂtg% fPPé ?FaP&QEjE@t%n

I oXx car IC acCl
usex“afqnﬂher asméofathe mv!anmﬂ povites a hmilzeﬂaioe thenigeatment darke.
@a%storf ‘ﬁg\tn{nﬂ% ift %rt 'sﬁ&? a§ ﬁ&%/e gonﬂ efrigirl@mevéelﬁpéntﬁa%p as
he corrpoun 0 ormula I “are typically
sinadian e st agreidisiratiemofaneampound chfiinelad andmtisashonefustheifiCV

anfii3y 'Adre?ﬁcgd E\?peciS thﬂe %nﬁéﬁf&o@éegg%&ii%%t%ga%ﬁ? C{WEHSI% 3 first

corresponds a dosage
phavingoesiidad bompoesitiaf, préierablyrimuhibdosage fofm,tdiéheocatepoudd ®1

foan‘aIalloan'M ggfoqehaﬁﬁﬁe%ﬁ@ﬁchmBoJition, typically also in unit dosage form
and generally in a separate container within the patient pack, of a second HCV
antiviral. A patient pack will conveniently also be provided with instructions printed on
the package or a container therein, or on a package insert, for the simultaneous or

sequential administration of the respective pharmaceutical compositions.

Many HCV patients are co-infected, or prone to superinfection, with other infectious
diseases. Accordingly, a further aspect of the invention provides combination

therapies comprising the compound of the invention co-formulated in the same
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30 to 2 ng/kg/day. A typical dosage rate for a nornal
adult wll be around 0.05 to 5 g per WD 2005/ 073216
WOCHIsBE2165/ 000096 62 day, preferably 0.1 to BCcw/sEamk000096

as 500-750 ng, in one to four dosage units per day.

As with all pharmaceuticals, dosage rates will vary

Wth the size and netabolic condition of the patient

as well as the severity of he infection and nmay need

to be adjusted for concomtant nmedications. 5 As is

good prescribing practice with antiviral therapy, the

dogﬁ@&ﬁfkﬂr‘%o%aék%ﬁ@vﬁh Lt BLh& onﬁa}fﬂl‘ﬂ?lt hﬁ iFOaRE! 'aﬁ%%e?l%al

rapires to avol gener ti1on
Thgrcggpourd aptherinmeation aanth@rqjllewt e Eulnfbhr anfinfedtiveare HCV

oo MR 1 BELO S  §f kB FEL B e

mayfothepa sedoi the a@ﬁat esyGemned ndoywe sy ceesiairn amw@tweﬁ sarainduce
i 0j.cal be

= SResPL6elords, BRRF i bonf 515 RBTE I SBtst el

adrirdstefedvad gt Ipwer dosedbeidhegbiyesponding lnmnoﬁmm Fof exawaple in

orlg 5t ML SOCIRTA BRI 09 prdfpe
inhilsitor vitonavir can allayo lemien ddsrgegegimasite be@datmlasreihy of the
dosage forns descri bed bel ow, but especially an orally

adm ni stered tablet, or capsule or a liquid suspension
Typicalgasliniedtions fop suparfections wjtretlﬁVdncluda; bepafsitis B titwgror HIV.
' ' v f
Ac?c?‘rgg@hgﬁ% C%F]%OBE% gﬂ@%gﬁﬁem@} i'sfda\%l%arﬂa us : r? Qérpﬁ"lﬂ?ered (either
in theclanmesddagye upinge-pankaged tresepacpiein presicibed d@dage unit) with at

ool B HAPSANTaPHE/RY 314 bR By dhefpypound of formula |

east one rviral. A related
aspect of the invention provides a patient pack

Re%?&%‘fé{razg?gll\? ami\yir%is |a§g§é g&ﬁgg&rﬁh égslf al ﬁﬁ’rﬁ 2@&8%&do¥udine
(AZBranN)asthvadide éd4le Zerit), zpilmtahmeeédd(i ¢ didaposipo &ldl,i \Gaex),

sk 4RO A e S Py RUBETRE b, =
racsa it dradedCVF T5), adefDVIr (ADV), Antaadvie(@Vi$pacts 48| dlovudine (FLT),

AR e DB AR Lol BSRIEDLER .-

dOé Qpistica G Dw_ﬁzleeretlvucitabme iechillioTuR CHF26d43)0 BC Hs €@fidd r(Bhiae)
Sp@fgﬂ%é;ﬁ{i{igf%ﬁﬁo@, ddB4bERRESS tiBeRMBPPIBERYLIE AT, Kucera),
2'3'-dideoxy-3'-fluoroguanosine (FLG) & its prodrgus such as MIV-210, reverset (RVT,
D-D4FC, Pharmasset DPC-817) .

Representative NNRTI include delavirdine (Rescriptor), efavirenz (DMP-266,
Sustiva), nevirapine (BIRG-587, Viramune), (+)calanolide A and B (Advanced Life
Sciences), capravirine (AG1549f S-1153; Pfizer), GW-695634 (GW-8248; GSK), MIV-
150 (Medivir), MV026048 (R-1495; Medivir AB/Roche), NV-05 2 2 (Idenix Pharm.), R-
278474 (Johnson & Johnson), RS-1588 (ldenix Pharm.), TMC-120/125 (Johnson &
Johnson), TMC-125 (R-165335; Johnson & Johnson), UC-781 (Biosyn Inc.) and
YM215389 (Yamanoushi).
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provi des conbi nati on therapies conprising the
conmpound of the invention co-fornmulated in the sane WO

2005/ 073216 PCT/ SE2005/ OOOO%E 63 dosage unit or

co- packaged with at |east o further anti-infective
pharmaceutical. The conpound of the invention and the
at | east one further antinfective are admnistered

si mul taneously or sequentially, typically at doses

to th th dose for th t
R B ER Y raiSate ‘Rl ey TA-451 [Ranacea KPR Gaiosra
PharmsyrieHETM 43 (EresBIscem) ShrheehBgr QNE4TS AQ;%Bra%E) tai‘%ana\nr

adm ni st ered at | ower

di
i O e G R o
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tioipir oSl s R e saaHin Ui BSe, Feriorsas.cA® 1776
(JEsD1 4T, 6N1i768SNRbOR lmmhgl%ﬁmgsm&; M5 ( Mfz“ép' Bﬁb%kﬁ 1684 (BMS),
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OSPREE e S Ssls it 0 QYPRI M ineEiings. Bee@G-55
(Nereex) hE(PL)41KDOt(P91 mnprdémgra Hathia), ISQQE@SFKQQ)?&I I§|Epharma) R-
94zf_|ﬁ-? I?./Fg d#)(g 3do(ssage unlt ) eas
PN cheh 07303 at645dbisfmane-LaBockeit TMQ‘hM(JQanon &
JoHre S/emw h
ohnepng (WG%%@@SWé@x?,(V&%?#%%%[@’ %?P;tc _as

al ovudi ne (FLT), zudovudi ne udi ne
(d4T, Zerit), zalcitabine (ddC), didanosine (ddl,

Othéir W hntiviciaiganmté enfrﬁﬁl@lblt@sa&%ﬂ)jmglf N WS ?h-l:n%ltors of the

b
CD%F%%%& '“E%tﬁ?fscéft ¥ bnﬁ%(qzmptore;&%a Ib|t¢r;27%fv@ QX0RZ5)

coretaptorlong pﬁErlnTéoeutléaﬂlg%éBHtébléj gﬂf;ﬂ%" sl Blliug é@%@B@%@&ﬁ% af

ent?ygﬂhlgggrgpﬁngm \62‘5 {AMP1{ onénm@qqu $lp@fAl¢@QRJm®MENTRX
PhaB6t), BUESE0E BIMS 27 8sGRRMSE Enfu?\ﬁhMér'f(T %9 ﬁ@% Fu2dm 0

hi oet her phosph
KR@%GZ &L&%&'}(é e%rmea%leﬁ%q%? Lﬁgﬂagmé (M-8 3 B0, e-H02 @18 ONO
PhaﬁrmbelﬂﬁzaM \Pralﬂo fc@tph(a%gjﬁd%:t?gﬁ%@ !}@rﬁﬁ%ﬂﬁji SGH-D

resent ative Favir

(SCdQEg% éﬁ%op?e'ﬁﬁr '“9 'awh)e?iﬂ 2¢DARL 26 Bochgglismietis)) TAK-220 (Takeda
CheeMha APTNDe-36 51 RSho3$ And MKLAITLERE)( Pfuée‘*r? @a?&%éﬁg?ﬁgr%”

vanced_Life Sciences), capravir

S {MercinBalnb 32500(Me ks Codking NREC)-1838
(shionogi/GSK).

Examples of HBV antivirals include adefovir dipivoxil (Hepsera), and especially
lamivudine and 2'3'-dideoxy-3'-fluoroguanosine (FLG) & its prodrugs such as MiV-
210, the 5'-O-valyl-L-lactyl prodrug of FLG. These latter HBV antivirals are particularly
convenient as they are also active against HIV.
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150 (Medivir), M026048 (R-1495; Medivir AB/ Roche),
NV-05 2 2 (lIdenix Pharm), R 278474 (Johnson &
woasaois RS- 1588 (Ideni x Pharm), TMC 120112BCT/SE2005/000096
(Johnson & 30 Johnson), TMC-125 (R-165335; Johnson &
Johnson), UC-781 (Biosyn Inc.) and YM15389
( Yamanoushi ). WD 2005/ 073216_ PCT/ SE2005/ 000096 64
Representative H V prot ease®d nhibitors include PA-457
(Panacos), KPC-2 (Kucera Pharm), 5 HGTV-43 (Enzo
Bi ochen), anprenavir (VX-478, Agenerase), atazanavir
wmlaemabaga.blelfmha alive Sdént &) 180 édﬂﬁh@@ed &lon¥! ¥ Rpreferable to
Lexi va 5) osanprenavir calcium GWN 433908 or 908,
pregRoYita§ pagtiof aﬁaefma%ﬂw farnulatio W. g formplatigmyllicomprise
the(a‘b%ve%éﬁne&a&ﬁier@bm tobbAEARRY bhe oFRbld é&\ébfab@@a}r‘r‘lé}& %r
(Miracept), saquinavir (lnvirase, Fortovase),

excem@tzw Opmalb'ﬁztherrtwaeﬁutmlmrﬁ@lept@} Hh%@gmer@)@qw@

il ) S BB L L e

formpiatine and not ﬂsgl)ateﬂg@s(oﬁ W'GMrocyon Bi ophar ma) ,

P- 1946 (Procyon Biopharma), R 10 944

( Hof f mann- LaRoche), RO 0334649 (Hof f mann-LaRoche),
Thqmﬁt'oog fissisringse siiiaRleder rectak ngsd, foeingh Gregisting buccal and
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ad AR @816 RARRI Tﬁ@%rhﬂmtlghé Ra c@ﬁvé%t?%@%eée%ted in unit
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dosagedorge- g Hablets andsustainessrelspse éamwes BNl Bhaydreprapared by

HOAR iYL RRA ER theARPE ockAi de/ CR ( ADVENTRX
an@h“aértm) BNVG 806 é:'f/gé}?s 88 agi}Bl\/S) Enfurvirtide

(T-20, R698, Fuzeon) KRH1636 (Kur eha

Suahﬁ{eﬂﬁﬁ)%%élﬁé’é fik st tﬁ'l]‘l? zgtflé‘?%n tﬁ\gagﬁ@z ﬁ hd 3ctive

Phar maceuti ca Pro eni cs
agmwzhe PAGgEn @@n@rﬁ tha f)ormtsejwr@ e p(%#edlwamtprmly and

L R T

dlvujladasgird garrie(sPeri badh,)and tiremip negessaryishapigo dbe produeli bhe or s
e RS rhbatichpirRalyo SaBatlacelfed Eopiepliph Sifbriing
bring¥tg @icealpsune of bereuaikdrdtsiphadhatartsally cseplebiesplt irand
corg&gﬁiﬁg r a¥soén%f5‘p‘(tf4ﬂi\' J‘Sheﬁ'ﬂgceutlcally %?fg)otagle carrler or enigléa. If the

deoxy uor oguanosi ne
magukaigtuse ofpRarmaceutical formulations mvolves intimate mlxmg of

pharmaceutical excipients and the active ingredient in salt form, then it is often
preferred to use excipients which are non-basic in nature, i.e. either acidic or neutral.
Formulations for oral administration in the present invention may be presented as
discrete units such as capsules, cachets or tablets each containing a predetermined
amount of the active agent; as a powder or granules; as a solution or a suspension of
the active agent in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water in oil liquid emulsion and as a bolus etc.
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210, the 5 -Ovalyl-L-lactyl prodrug of FLG These

latter HBV antivirals are particularly convenient as
woheys/asraeal so active agai nst H'V. WO 2005/ 0732¢®/SE2005/000096

PCT/ SE2005/ 000096 65 Wiile it is possible for the

active agent to be adm nistered alone, it is

preferable to present it as part of a pharmaceutical

formul ati on. Such a formul afon will conprise the

above defined active agent together with one or nore

acceptabl e carriers or excipients and optionally

[

W Rford RS e (O RS ratR oD s Bid ciftilespine

termn n@ltahlmgaradt ivpludesyehicles suczblrmoamm@memwemt@te g. bmdmg

oL 8t HoEE Qo soTf a1 poTan ke

(Pbvidens), awthylasliplosecgiayigeliuipag, seiun carpaxwmateylegiiulose,
R B "o I A I o P Y P Pl

cofrostarghagelatin, lgctase,muaiosy, ra@mqwséalh;m@ellﬂbsmaaﬂm dnanrflthle
dlc%%n.w ﬁ%k?ﬁkﬁe r@éﬁuﬁrq E%Iﬁﬁ('tieegﬁ& %Igsus é(?sa‘ﬁgtl \cbﬂls%ﬂbﬂ as

osag s an
magiesiunesteataie, amlwnb etepradp anc dthisy metailc stearhtedssteeilid acid,

gl*ﬁ%gm éd?at%hﬁbéd'nte fﬂjfld FI)J]@ é’ oH&gnc?H&Il?) c{%&ﬁ&ﬂ%lé\)&ﬁ rlrtjjggents

ng 1 n Ssoc
sudirfis mnedpem:mnlv eil o‘é\gmtﬂrgmnmhem flegouringror thenlikgpera@radgo, be used.

It %Q? bg gﬁéﬁ% L@ Qa’d Qrcgloe {ugé’ Qée%q t<p Hhakl ltlTe {]c@aée ?6}91 readl

soclationt Ive ag
|demtlf|hblbl ﬁableltscmay aleo be opated ipgnyethaklsvelbichoswl in thecant.r | er s
or both, and then if necessary shaping the product.
The invention extends to nethods for preparing a
A feibiat maydd inedé by coppsdssiooror crogiding iopgjorzdly lwith rogierny nzore

oGO ) o 0! ElthBrebedl ikl BOPEIRAEUILER) Limorcosics in 2

acce c¢onj Gncti on’ or
sujiétale meexodirtel tbaldcyveaagmwmmfree Hewinp dormosuohedsi acpavddrfort he

ord R 21y AR by, AR RS e

harmaceuticdl” excip S an
actod Dw@lspemgmgchgent Mcmkmﬂ tabletsrmay bdﬂamdetbynmuldm@nn a suitable

mggl'?r{eeé Fnei)‘au e Ofutﬁg Hg%ﬁién%d%%%o‘d‘ﬁd ﬁ‘l% s%r]%dr\]/g@ %2"%& libdld diluent.

ur e, Acrd CPBF hEut rnul 15 She
THedrb Ietsahayldmophsmallaﬂoemated driseoned emd may e/fermhulatedrsmyas to

ent h as capsul es,
pr&é@%ﬁé‘? &C%ﬂggﬁ c{r%'leé%%ﬁ? @8%%5{;%?%9‘{61 pr edet er m ned
anount of the active agent; as a powder or granul es;
otfar t%n%ma%r'lsogui%%le%o?gépgﬂ%fn%ﬂa%n include lozenges comprising the
active agent in a flavoured base, usually sucrose and acacia or tragacanth; pastilles

comprising the active agent in an inert base such as gelatin and glycerin, or sucrose
and acacia; and mouthwashes comprising the active agent in a suitable liquid carrier.

The compounds of formula | can form salts which form an additional aspect of the
invention. Appropriate pharmaceutically acceptable salts of the compounds of formula
I include salts of organic acids, especially carboxylic acids, including but not limited to
acetate, trifluoroacetate, lactate, gluconate, citrate, tartrate, maleate, malate,
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the active agent in an aqueous liquid or a non-aqueous

l[iquid; or as an oil-in-water liquid enulsion or a
woabero7s2160i | |1iquid emul sion and as a bol us ePCT/SBE005¥ 0096

2005/ 073216 PCT/ SE2005/ 000096 66 Wth regard to

conpositions for oral admnistration (e.g. tablets and

capsules), the termsuitable carrier includes

vehi cl es such as conmon exciaai ents e.g. binding

agents, for exanple syrup, acacia, gelatin, sorbitol,

tragacant h, pol yvinyl pyrrolidone (Povidone),

pdﬂiﬁitﬁéfrﬁﬁéhhé’(h@ﬁﬁte Qﬁlbﬁiecﬁlghriélté)%agpar?é?@'Idé'ﬁkoate butyrate,
car boxymet hyl cel I ul ose

d‘@i%qmwelﬁpﬁwéﬂﬁtﬂ glurPhantanate, glyspopBos@te; oxplate, heptanoate,
helxbhb4E SfuRlaateahibbifiiate, pathofd Belifate Cﬁbﬁ‘en‘%ﬂpﬁB&E??t plcrate

eI atin, |actose, SUCI‘OSG m crocryst alli'ne ¢

pl\!@é@iﬁa ProPFienaie ¢ tartrate, databienate pivrbaipheanenhosaiai ‘mﬁecanoate and
su@&h@l’e‘ HRyaARGS A IR é—‘c@é:élﬂvh a%%th%suiﬁ%&esé‘tﬁgn@s% 6ﬁr\onate

nesi um st ear at e, sodium stearate d ot her net

2- E*,x arsthane slphanpte, semghorsyiphenatel 2-santhalanesulpfionpione
beané'héiaulﬂf@hﬁte‘”ﬁ@ﬁwo@éﬂz@n@é@pffbﬂhie‘ﬂr@aﬁ to%ﬁén'egﬁﬂph?nate and

Fl avouring agents 10 such as pe pper m nt
inQuoRARie Agide SHCh @p dydipchioEde digramide hbydroiedideasulahate, be

é{mte He‘imﬂﬂk!hé%@ ARl aRNs, eqetréhh&}% ?)Ihgg;g@%'afﬁg s F) B Bhic&Rids.

ke the dosage form readi

Th@dw%“@a fyyther Gxteads by safist Qféfmscmqunrdﬁ efdermulat! Wénm may or
méPRdide ngﬁeﬂﬁ:ﬁﬁ’y DcehRIY, %ﬁ%ﬂ@h 9fe L@%I%%%gnth tic

n opt i onal e% orle or nore accessory In di'ent s.
tetmprtiales etsaﬁlmlgtyﬁsmgtﬁbsqéa@gmr@eplwdwmﬁ@SSAMg in a
swtable machi ne the active agent in a free fl ow ng

formsuch as a powder or granules, optionally m xed
Thgileverdiopiinaiiedes nredibpe ahthe compeunds offeimuyla pRssdgsof the,

coﬁm‘aﬂo{; Sof @%gl‘c’\q hgbé QSﬁﬁbLﬂstw&L ollmﬁggﬁ% ﬁl@tpét‘oohﬁo a

I'ng 1N a sul
paﬁe&ttrab@sga qonwoyad@émdom‘@bmwnm/qmr@raéhyé@llqwmgwhwmolysm in

th%@@( fivdriod Wi nfl. t)l'yﬁlgél G{JrG&)rn-grQSE?teﬁ%lrr% Jmél apso g%b%g@ﬁé% and

toated or sc¢
espe@igliydesteisdincyidingarosphate @siee&)@ébwlrow fuhetianst plvarmaceutically

acE’%ﬁQ%IeSaﬁ g%r 8{1 Hr%g%é%rﬁg?gﬁgfg@a@gﬁgfF)hé’rFr%cFHtlcall)éact:ceptable
estegent carhoxy funelionsr Brefeyesrbphamaed utigakyuagcep@blenesters dndludle

: o
3 LEROBEIRNY o085 by, ERLGVIN SRS TEkHS,
ph@spr_m@ eslees mwsdplmnlggstandimmmmyhdé(oooRﬁoa@HnyhertedR is
oI PR PhamfacBlidaMP aBedptshid SstER ihbiGke lower alkyl ethers and
the ethers disclosed in WO00/47561, especially methoxyaminoacyl and

ethoxyaminoacyl.

The compounds of the invention have various steric centres and the invention
extends to racemates and enantiomers at each of these steric centres.

Typically, the stereochemistry of the groups corresponding to the P3 and P4 side
chains (ie R"® and/or R") will correspond to an L-amino acid configuration, although
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The conpounds of formula | can formsalts which form

an additional aspect of the invention. Appropriate
woheosmasaeti cal |y acceptabl e salts of the conpegmsE2056/000096

formula 30 I include salts of organic acids,

especi ally carboxylic acids, including but not limted

to acetate, trlfluoroacetate | actate, gl uconate,

citrate, tartrate, mal eate, ﬁalate WO 2005/ 073216

PCT/ SE2005/ 000096 67 pant ot henat e, i sethionate,

adi pate, alginate, aspartate, benzoate, butyrate,

théjin%h‘tfo‘ﬁ%c?ext@{@é WW& %hoﬁﬁ SO efmeeé Bentres, It is

l'ycerop hate, oxal ate, heptanoate, hexanoate
atﬂéat thqz {;.@pnfmtr@tlorplmaﬁﬁm @oth\g@ltqtandm%that the nature of the E

mo’?ety Wﬁé%'sﬁﬁ?@?&ﬁd P4 o foRlafly Irarﬁ%lé&é&i Bhé ato% Fb‘?étiv%rié“ae

trate, lactobionate,” pivo ng
copyriviearlRelpeatide Bnd U@cfiaﬁfdhét the reyersad o &uppmitm residoe,ds
t

en§|§ﬁ€b£%)r( ffgt x@ gh%}h@gﬁ%tg éhee%rgﬁ‘n%%glrﬂls u({l@ﬂ?atlﬁ to the opposite side
compaegstth 4 @W@u‘ll%%hwt@e subeifiztenesul phonat e,

p- chl or obenzenesul phonat e and p-tol uenesul phonate; and

i norgani ¢ acids such as hydrochl ori de, hydrobrom de,
Thaytrrerehwindelry siihphacikhonetsospopaaitad thenevelic BR giveuie(i.e. spanning

'

théa%li ggﬁ/ﬁ?gfh% P'Pgﬁ'ﬁﬂél lﬂﬂﬁl A ?%ﬁﬁ%ﬂglt nsgélﬁ?rﬂﬁ#é{}% Wil typically

he 1 nvention her e
corggpandrip beprdines fThesterapehemising ofttherB? riog atomyo WthChMé is
bOR&QJEqﬁﬁbg caygﬁ%wﬁcceptable but which are useful as
|nterned|ates the salt noiety being
dlsplaced or replaced as neceBsary. The invention
i ncl udes prodrugs of the cd&pounds of formula I
Prodrugs of the 15 conpoynts_of formula | are those
conpounds whi ch foIIOMAng»@dﬂmmmstratlon to a patient
rel ease a conmpound of e ¥ in vivo generally
followi ng hydrolysis i the ¢ Ilver or plasma.
Typi cal prodrugs are ph naceutlcally accept abl e
ethers and especially esters (?ncludlng phosphat e

In 85rhB6 s ﬂliB’ﬂQ@%%nfMﬁ&EFnWSandmhfdﬁﬁ%HHéﬁ@ & ¥piroalkyl group,

accept abl e am des or carbamates of "am ne functions or
sugtha sRiER-EVEIPIKY Wl typically epnerisecansBt e‘i@sﬁtﬁeefeﬁrb@ﬁfp"o-

cydIopebyI MY witiEe fsas Bﬁgntafé@réiﬁﬁ%ﬂ“ cal |y acceptable

esters include alkyl estérs, 1ncluding acetyl

ethanﬁil butyryl [ t-butyr % stearyl and oyl ,

phos fle esters pand sul fc esters (i os

Ved fromyRSO2[H, re R isgphowner a@l of aryl).
e Aower al kyl

armaceutically cgemta Ae esters
dlihers and the efhdrdl disclosed in Wob/ 47561

especi al Il y nmet hoxyam noacyl and

or anti to A:

R7'a R7'a R7'

Y or Ef and s
N A N R°A NS "A
H H H

jo)
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25 et hoxyam noacyl . The conpounds of the invention
have various steric centres and the invention extends

woOaorsaosamt es and enanti omers at each of thesepPerSE2®S/000096

centres. 30 Typically, the stereochenm stry of the
groups corresponding to the P3 and P4 side chains (ie
R15 and/or R11) will correspond to an L-am no acid
configuration, although WO 805/ 073216
PCT/ SE2005/ 000096 68 the invention also extends to
D-isoners at one or both of these centres. It is
noteworthy that the L configuration is active
not hwi t hst andi ng that the nature of the E noiet
Conanigniiyh fte smirogribgyotsush@aspireayeipriapyhinghasdhe e at om
cohfiJudhfione to a conventional polypeptide and the fact
that the reversal of a peptlde resi due, as 5 envi saged
for P3 and P4 then pitches tHg &ani ne acid side chain
to the opposite side conp #® a conventiona
pepti de substrate. The s hen1stry of the backbone
conponent of the cyclic . €. spanning the
carbonyl of the P1 am de bond and the carbonyl or E
' fa
LB R Ehhlohy b B BB Yoed S IRESHHRAR Gy g o
orightation Wthe followirgpabsddute yphﬁwlraht';onas shown: WR8 ( CH2) q
(CH9)k N O O In compounds of k ? i nvention wherein R7
and R7' together deflne a spiyoal’kyl group, such a
spiro-cycl oal kyl w ||l |c§$ 'y conprlse an R7
substituent on the splr RCycl opropyl ring mhlch IS
is orientated syn to A Ra Rtra Ri"a or and HA H

[LAH~:Aor anti to -
Pairticularly preferred variants have R % include ethyl, hence the asymmetric carbon

atoms at position 1 and 2 have the R, R configuration. Alternative preferred R
include vinyl, hence the asymmetric carbon atoms at position 1 and 2 have the R, S
configuration.

Where the compound of the invention is a macrocycle comprising a J group, J is

preferably a diastereomer represented by partial structures (i) or (ii):

H
§'NRA %—NRA
J

J syn to the amide (i) J syn to A (ii)

especially where J is syn to A.

Detailed Description of the Embodiments

Various embodiments of the invention will now be described by way of illustration only
with reference to the following non-limiting examples.

Example 1
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R7aR'aR7a o and HFA[NAHs AW

2005/ 073216 PCT/ SE2005/ 000096 69 Conveniently, the
wepirsm7sasbon of such a spiro-cycl opropyl ringrPO@SELINES000096

R configuration: R7'"a RorS N RAH 5 Conveniently

an R7a substituent on a spiro-cyclopropyl ring

adjacent to Ais in a syn orientation in the

foll ow ng absol ute conflgurgplon R7"a NAH

Particularly preferred variants have RTa include

ethyl, hence the asymmetric carbon atons at position

1 and 2 have the R, R configuratjgon. Alternative

preferred R7'a 10 incljude vinyl[" Hence the asynmetric

carbon atons at positi‘onrh s d-2xHlave the R S

configuration. Wiere the _cogpound of the invention is

a macrocycle conprising a J group, Jis preferably a

di astereoner represented by Partial structures (i) or

7-Methgxy-2rphgnytoninia-4-ek(13 37 15 J syn to the anmide (i)
Tod s%Vr%dtreuﬁd bbttied FIESPRER ?Alué’neglgo L e'th%/l B¥kdyPaktate (18.7 g,

Det ai | ed Descri ption of
97 mmol) and m-anisidine (12 g, 97 mmol) was added 4 M HCI in dioxane (0.5 mL)

was added and the reaction mixture was refluxed for 6 h (140 °C). The mixture was

co-evaporated with toluene. To the crude mixture diphenyl ether (50 mL) was added
and the mixture was heated to 280 °C for 2 h. When the theoretical amount ethanol (6
mL) was collected in a Dean Stark trap the heating was stopped and the mixture was
cooled to rt. The crude mixture was dissolved in CH>Cl, (100 mL) and stirred for 30
min. The formed precipitate was filtered off and dried which gave 1 (4.12 g, 16.4
mmol, 17 %): pale yellow powder.

'H (300 MHz, DMSO-Ds): & 3.8 (s, 3H), 6.24 (s, 1H), 6.88-6.96 (dd, 1H, J=9.07 Hz, J
=247 Hz), 7.19 (d, 1H, J=2.19 Hz), 7.56 (t, 3H, J =2.19 Hz), 7.8 (dd, 2H, J = 7.14
Hz, J = 2.19 Hz), 8.0 (d, 1H, J = 9.06 Hz); '*C (75.5 MHz, DMSO-Ds): § 55.3, 99.6,
106.9, 113.1, 119.1, 126.4, 127.5, 128.8, 130.2, 134.1, 142.2, 149.4, 161.8, 176.4.

e X

OJLN OH
H o

Boc-L-teri-leucine-OH (2).

Triethylamine (890 pL, 6.40 mmol) was added dropwise to a stirred solution of L-tert-
leucine (300 mg, 2.29 mmol) and di-fert-butyl dicarbonate (599 mg, 2.74 mmol) in
dioxane/ water 1:1 (8 mL) and the solution was stirred overnight. The mixture was

Example 2

extracted with petroleum ether (2x) and the aqueous phase was cooled to 0 °C and
carefully acidified to pH 3 by slow addition of 4M NaHSO,4-H,0. The acidified water
phase was extracted with EtOAc (3x) and the combined organic phases were washed

with brine (2x) and was then dried, filtered and concentrated to give the title
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Vari ous enbodi nents of the invention will now be
descri bed by way of illustration only 20 with
woeb@resme to the following non-limting exanpPes/SE2005/000096
Exanple 1 WD 2005/073216 PCT/ SE2005/ 000096 70 O/ N
OH 7- Met hoxy- 2- phenyl -qui nolin-4-o0l (1). To a stirred
round bottled flask with toluene (100 m-) ethyl
benzoyl acetate (18.7 g, 97'mmol) and mani sidine (12
g, 97 mol) was added. 4 M HC in dioxane (0.5 m-) 5
was added and the reaction mxture was refluxed for 6
: y ; e.
c R e T e RS P A BB bt WS
neeged. t he mi xture was heated to 280 C for 2 h. Wen the

1 j t 0 - I t1 i
VRS0 i, CCRUD ATty b s, AP e TR s
MHm €D40P) $2F.1, 2804, &d .2, 681Q, B0 PhaST.BUtEL. T Xt ure was
di ssolved in CH2ClI 2 (100 nlL) and stirred for 30 10
mn. The formed precipitate was filtered off and dried
Examhplel8 gave 1 (4.12 g, 16.4 nmol, 17 %: pale yellow
powder. 'H (300 M#z, DVMSO-D6):,8 3.8 (s, 3H), 6.24 (s,
1 H, 6.88-6.96 (dd, 1H.oJdn B 07 Hz, J = 2.47 Hz),
7.19 (d, 1 H J=2.19 Hz)|, .56 @, 3H, J = 2.19 Hz),
7.8 (dd, 2H, J = 7.14 Hz, 2.19 Hz), 8.0 (d, 1 H,
J = 9.06 Hz); 13C (75.5 M, O D6): 6 55.3, 99.6,

(1S yaRRedy peyiisapagtideniplabamdol ot Ped O o,
Bog-CibgcQil (3%f g} 426 meomastpupied tamediigmiagitvdracsipgde (111
mop! 3 1) LoKSne PR LU bg ik Cofiiond A0 O HihEdk (¥
congh@itho Hareccr g pragyct wasyextrasiad) with EtQhG veasbed with dring and
con%é)r(\%t;eé. aglg*iéaﬂgn B9HEH LAUMATHSrh&HEAPRY BERY AN brovitRA the title
compound (307 mg, 76 %) as a colorless solid.

'H-NMR (300 MHz, CDCls) § 0.91-1.13 (m, 2H), 1.14-1.31 (m, 3H), 1.44 (s, 9H), 1.61-
1.80 (m, 6H), 2.80 (d, J = 4.7 Hz, 3H), 3.91 (dd, J=7.1, 9.1 Hz, 1H), 5.23 (b, 1H),
6.52 (bs, 1H); ®C-NMR (75.5 MHz, CDCl;) & 25.9, 26.0, 26.1, 28.3, 28.5, 29.6, 40.5,

59.5, 79.7,155.9, 172 4.

Example 4
X H\i/JOLJ<
\N N ;
SeSA

{(S)-1-[((S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-
carbamic acid fert-butyl ester (4)

To a solution of compound 3 (98 mg, 0.362 mmol) in methylene chloride (3 mL) were
added triethylsilane (115 mL, 0.742 mmol) and TFA (3 mL). The mixture was stirred

for 2 h at room temperature and was then evaporated and coevaporated with toluene.
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extracted with petrol eumether (2x) and the aqueous

phase was cooled to O C and carefully acidified to pH
w0 2ns/088119v addi ti on of 4M NaHSO4H20. The aci di PCESE2005/000096

wat er 25 phase was extracted with EtOAc (3x) and the

combi ned organi c phases were washed w th brine (2x)

and was then dried, filtered and concentrated to give

the title WD 2005/ 073216 PCf#SE2005/ 000096 71

compound (522 ngy, 99 %9 as a colorless powder. No

further purification was needed. 1H NVR (300 MHz,

Th&%ﬁ@e&ac@aﬁﬁle(\ﬁas @itﬁolvéd ﬁ‘l"Dl\(’IlS _55 B ana c%ﬁpl@& to éé'rplspound 2 (84
mgg@.363 ”1'9?') gsing the same F@(Téhpqnaoheg Homiltlonmmthe pyrthgsis-pf 7.
Th@cﬁ:(ﬂ@p‘r&ﬂfdt %%%ra&iﬁa Wﬂh%bﬁ%mxéhé@\hm %é%é; Ariba rﬂit‘é%eg and

acl tert- ester oC- g-

Conﬁaﬁﬂurateﬂ/aeuafmﬁp@@yflésmé@lnmnaqhmr@atﬁgmpbumo&enggEtpm:ﬂ 1)
pro¥fefthe &tideoPRind ﬁ%B'?lgg (hey, $ R C%TEE§§’61@| ' ng

conditions as in the synthesis of conpoun
"H- -BIMRIE3G8) Mt c € Diveeg S99 @c@blﬁi W2-h. 3Et(m4\6H)V\7aé.41a;l 9hli) t1h68-1.77
n Ui fi f_J
oo SR AL e e SThe Tt B ¢ S5 so itk Moo
(appsw =@ 5 M 144), @65 &b,cidl)ov RE<k, Bl 739 (BHHNWRQ-SVR (VL5 MHz,

CDE’PS:%?Q’? 25 %126]0&%12( 25, 82?]?3’4 %_3 3)4%% %zt 5"&5&?,@8 43524 794,
15@6)17134.971(8ld, J = 7.1, 9.1 Hz, ,'5.23 (b, 1 H).
6.52 (bs, 1H): 13C NVR (75.5 I\/Hz CDC13) 6 25.9, 26 0,
26.1, 28.3, 28.5, 29.6, 40.5, 59.5, 79.7, 155.9,
Exstiile . Exanple 4 \ | / OH O N N AN-Ck

AN

0
Hept-6-enal (5)
To a solution of hept-6-en-1-ol (1 mL, 7.44 mmol) and N-methylmorpholine N-oxide
(1.308 g, 11.17 mmol) in DCM (17 mL) was added ground molecular sieves (3.5 g, 4
A). The mixture was stirred for 10 min at room temperature under nitrogen
atmosphere before tetrapropylammonium perruthenate (TPAP) (131 mg, 0.37 mmol)
was added. After stirring for additional 2.5 h the solution was filtered through celite.
The solvent was then carefully evaporated and the remaining liquid was purified by
flash column chromatography (DCM) to give the volatile aldehyde 5 (620 mg, 74%) as

an oil.

Example 6

0
>|\OJ\N/N\/\/\/\
N'-Hept-6-en-(E)-ylidene-hydrazinecarboxylic acid teri-butyl ester (6)
To a solution of 5 (68 mg, 0.610 mmol) and terf-butyl carbazate (81 mg, 0.613 mmol)
in MeOH (5 mL) was added ground molecular sieves (115 mg, 3A). The mixture was
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((S)-1-1((S)-Cycl ohexyl - met hyl car banoyl - net hyl ) - car bam
woyb(s/023836 di met hyl - propyl }- carbam c aci d t ent Powisy2005/000096

ester (4) To a solution of conpound 3 (98 ng, 0.362

mmol ) in nethylene chloride (3 m-) were added

triethylsilane (115 nL, 0.742 mmol) and TFA (3 nl).

The mixture was stirred 25/%3or 2 h at room

tenperature and was then evaporated and coevapor at ed

with toluene. WO 2005/ 073216 PCT/ SE2005/ 000096 72 The

stir%gfjglloﬁ ﬁ%ﬁ‘t@ﬂwﬁﬂhq? glt%giﬁ)rw&ﬁjgélg%g%e(/%%feh thegidue

to conpoun usi n
wasg diseolvedrio Oh‘bﬁbllﬁ Fgmébangd AC@HS(%(&) i NaBhleCN (8% ngs i1§5101‘lm0|)

wad ad%e%ocﬁag uitlo gqﬁ{:} Ttt e | @ﬁ{ qﬂe%galoﬁtrﬁ%ﬁl’re Was Hfﬁﬂed

ne concentr at
WIﬂPPaatufat@hNBUﬁQ@ﬁQ‘NlthG mﬂ)umnd Eiﬁﬁ@rfﬁmdgr Apdhgrganisl phase was

g I T

cyamoberafie ad@udt waks iralyzsl iynireatmgent with MeQH (DML) and 2 M NaOH

(1478 ey GP2A g g o iyl s o

and DEMB(55nInyere adjdedsargBhé watdridhas@ was exracted three 7in®8 with

DCh Ty oS5 Ghe FRaled e il apsgnsty gincon py ash

colaé®dn 4hroftatagraphyy (tbli@n@letlﬂy? acetatelF 1 vith 1Beanpihglabie and

ol FRley) §500usiq74 i 10h Behleib A plinde R fleinctha g mo.
61 §g) adnlon. mml) in DCM (17 m -) was added ground
nol ecul ar sieves (3.5 g, 4 A). The m xture was

stirred for 10 mn at room tenperature under nitrogen
Exatipledphere before tet rapr opyl amoni um perrut henat e

(TPAP) (131 nm, O 37 was added. After stirring
for additional u't*log s filtered through
celite. 20 The sol ve t refully evaporated

and the remai ning I|qU|dH plﬂIlf ed by flash col um
chromat ography (DCM to give the volatile al dehyde 5

((S$ @&cﬂﬁent}l@a@ba‘?ﬁoyl 2,2-dimethyl-propyl)-carbamic acid tert-butyl ester (7).
To a cold solution of 2 (133 mg, 0.575 mmol), cyclopentylamine (64 uL, 0.648 mmol)
and DIEA (301 puL, 1.73 mmol) in DMF (3 mL) was added the coupling reagent HATU
(240 mg, 0.631 mmol). The mixture was stirred for half an hour and for additional two
hours at room temperature. The solvent was removed by heating the reaction flask in
a water bath under diminished pressure and the residue was dissolved in ethyl
acetate, after which the organic phase was washed three times with brine, dried,
filtered and evaporated. Purification by flash column chromatography (toluene/ethyl

acetate 4:1) provided the title compond (140 mg, 82 %) as colorless crystals.

TH-NMR (300 MHz, CDCla): & 0.95 (s, 9H), 1.28-1.48 (m, overlapped, 2H), 1.40 (s,
9H), 1.49-1.71 (m, 4H), 1.86-2.01 (m, 2H), 3.76 (b, 1H), 4.09-4.23 (m, 1H), 5.32 (b,
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an oil. Exanple 6 OIl 25 >~AON

N - Hept - 6-en-(E)-ylidene-hydrazi necarboxylic acid
woeonds/ostyl ester (6) To a solution of 5 (68 nmgCTBESIDS000096

nmmol ) and tert-butyl carbazate (81 ng, 0.613 mml) in

MeOH (5 m -) was added ground nol ecul ar sieves (115

, 3A). The m xture was WO_2005/ 073216

PCT/ SE2005/ 000096 73 stirréd for 3 h after which it

was filtered through celite and evaporated. The

residue was dissolved in dry THE (3 m-) and AcOH

1H§ %M , WHWQMMR%H% MAz CDanpls)23 .88 AdEes! 30l 3bhe 33 1,

red over night. The reaction m'xture
34\§Ia§1 81 %%@W%%ﬁm -at ed NaHCOB sol ution (6 n-)

and EtQAc (6 nL). The organic phase was 5 washed with
bri ne, saturated NaHCO3, brine, dried over MgSO4 and

E)i@ilﬁlﬁ&at ed. The cyanoborane adduct was hydrol yzed by
treatment with MeOH (3 m and 2 MNaCH (1.9 nL).
The m xture was stirred fer-2,h and the MeOH was
evaporated. H20 (5 m - ) and 5 m-) were added
and the water phase was xt ﬂacPed three tines with
DCM The conbi ned orgam phases were dried and

(SIFHPRRAB Ebrmontlalrin Bho b B BB Peidl &% b 1 o6

Totar s@tﬂlmyi afrBoe-GhgdOHt (Gi3ump e 0208 yhmab eih atcetdiel(3nintp werd/mdded
me%{y‘l et n?ﬁ$ %.E%ﬁ,&l'n deg a@lae I hﬂ%oxﬂ&?@ 97%805 255g mmolil The
ml)(tthS) wé.s @jlelvepetot yﬂnrcavéraﬁgml in a2redcidr bk BHAPYAS 'C@@ér’@a with
alugmtui@?, oﬁ.gll'ﬁgregggr ﬁt}ﬁ) UF%@/&Y%D@WW %ﬁlgﬁl 2 tleldgllwqg egg@orated
Punffaation bgnfladhl E&uﬁﬁﬂ&hrbmalog?ﬁp%b%eh@/ew a(:@tafé 15: Warovided
me%ygesqert f? %é: ronlép I1 bg gA:)r eaag cor]orless ol

"H-NMR (300 MHz, CDCla): & 1.00-1.34 (m, 5H), 1.44 (s, 9H), 1.54-1.82 (m, 6H), 3.73
(s, 3H), 4.20 (dd, J = 2.8, 5.0 Hz, 1H), 5.05 (bs, 1H); ®C-NMR (75.5 MHz, CDCls): &
26.0, 28.2, 28.3, 29.5,41.1, 52.0, 58.3, 79.7, 155.6, 172.9.

Example 9

..
/YW?’Q

(S)-((S)-2-Benzyloxycarbonylamino-3-methyl-butyrylamino)-cyclohexyl-acetic acid
methyl ester (9)

Compound 8 (93 mg, 0.343 mmol) was deprotected and coupled to Z-Val-OH (95 mg,
0.378 mmol) according to the method for the preparation of 39. Flash column
chromatography (toluene/ethyl acetate 4:1) gave the title compound (131 mg, 94 %)

as a colorless solid.



(240 ng, 0.631 mmol ). The m xture was stirred for half

an hour and for additional two 20 hours at room
woenparatiar e. The sol vent was renoved by heat i RgT/SE2005/000096

reaction flask in a water bath under di m nished

pressure and the residue was dissolved in ethyl

acetate, after which the orggnic phase was washed

three tines with brine, dried, filtered and

evaporated. Purification by flash colum

chromat ogr aphy (tol uene/ethyl acetate 4:1) provided

THANMR tsdd MHEO@B@Gﬁla(o]dz% M) M5'|z$21 1@613%4 qoés?{)rh 96‘1—?) 2, 02—9%_68 (m,

cry st al

1H) 358 (5, 36), (rAS-bBAMaPPedt 524d, J£ 30, §.6 Hz, gm,,s 13 (5, 2H), 5.49

(bsl1|4863527@o (1"111) ‘}@4 (s%gﬁ ?c(g&ms/@ %g’gjzog:g%)(ﬁw's b0, 25.8,

28.p29. @@b@&l‘m@% 56:8460. H56.8 187.7( H27.9, H}8.11823.BINR6.2,
LDClI3): b 23.6, 23.7, 26.5, 28.3, 32.6,
> 156(%5175 :MﬁZS 51.0, 62.2, 79.4, 155.9, 170.3. Exanple 8
Oo HON)O- 5 OH
Exampletl@nt - But oxycar bonyl ami no- cycl ohexyl - acetic acid
met hyl ester (8) To & | uti on of Boc-Chg-OH (53 ng,
0.206 mml ) in acetong J wey e added methyl
iodide (195 L, 3.1 mmol) § ver (1) oxide (53 nyg,
0.229 mmol ). The m xture W |l owed to stir over
night in a reaction flask tchat was covered with 10
alum niumfoil. Thereafter Ahe solution was filtered
through celite and e or . Purification by flash
col uim chromat ogr aphy (¢-0f ueyelet hyl acetate 15: 1)
provided nethyl ester 8 p56°nmy, 100 %9 as a colorless

N- B’chRééip IV%&hMﬁum@ﬂﬁé&)exo&péhr@?@)34 (m 5H),
luti

10 To 3 sype (59 of N-Bgc-teang- 11.é1ydtpxyDL -prglings(3 96, gqbpq)\mol) in DMSO

(Q0ABLnAIVR I ES pbtabiam t@%&@dmd@(gf @g 45.1 Zrﬁngl) Aerd; hrd 3-dloro-2-

52.0, 58.3, 79.7, 155 ) le 9
6.7 mmol) was added and |rred at RT for 12 hrs.

The mixture was diluted with water (180 mL), washed with ethyl acetate (1x30mL)

Q

41. 1,
phenyl-7-methoxy quinoline (4.5g, 1

and neutralized with 1N HCI. The solid was filtered, washed with water and dried
15  giving (4.65g, 10mmol) of product. >95% purity by HPLC. M+H" 464.2.

Example 11

A~\<®»§«
l

2-(1-Ethoxycarbonyl-2-vinyl-cyclopro pylcarbamoyl)-4-(7-methoxy-2-phenyl-quinoline-
20 4-yloxy)-pyrrolidine-1-carboxylic acid fert.butyl ester (11).
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H sO\ NuO "0 O HNO 20

(S)-((S)-2-Benzyl oxycar bonyl am no- 3- net hyl - but yryl am n
worewyosnbhexyl -acetic acid nmethyl ester (9) CoopsSE®S800096

(93 nmg, 0.343 mmol) was deprotected and coupled to

Z-Val -OH (95 ng, 0.378 mmol) according to the nethod

for the preparation of 39. Flash colum

chr omat ogr aphy (tol uene/ et acetate 4:1) gave the

title conpound (131 ng, 94 % 25 as a colorless

solid. WD 2005/073216 PCT/ SE2005/ 000096 75 1H NWR

T

mmag)), 10 (Bomgdy22 mreolg HATY (204-ng, A.54mme)) IDWE, (47pl), was added

aisBpPyetpBming 7 E; £ op5Mon Afdy sufinda o for Prirg 57 NV
diclddrometidhe54 ndll).vigs Bisiel, TBO sOlutiGbwas weaied with 2gu8ous NaHCO;

(sa€) %ﬁg %\(ith &%g p%‘tlﬁ%g gf_ \%?ﬁ? ﬁe%)x%al]i%]lafer \A}Ia752d r%d an%xc%rﬁejsr?tra]tgd.

Thé\biBduetdras(Rrebroydh-(FO5e% by tR1LC)rio bensed iothe) b biepeM-+H*
80 0). 10 To a stirred solution of

\F'Boc-t rans- 4- hydroxy-L-proline (3.9 g, 16.9 mml) in

DMSO (90n.) was added potassiumtert. butoxide (4.5 g,
Ex40'll1 ). After 1 hrs 4-chloro-2- phenyl-7-nethoxy
Me (4.59, 16.7 mml) was added and stirred at

RT for 12 hrs. Thearxture was diluted with water

(180 nmL), washed w cetate (1x30nL) and
solid was filtered,

washed with water and dried™>5 giving (4.65g, 1 Omol)
of product. >95%purity By HPLC. MrH+ 464. 2.

1-{[4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (12).

Compound 11 was kept in TFA-DCM 1.2 (3 mL) at RT for 60 min. Toluene (3 mL)
was added. The sample was co-evaporated to dryness. Purity by HPLC >95%. M+H’
502.4.

Example 13
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Exanple 11 1 N~ O- ONO ON OO
2- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-4- (7
weorneisioxyie 2- phenyl - qui nol i ne- 20 PCT/SE2005/000096
4-yl oxy) -pyrrolidine-1-carboxylic acid tert. butyl
ester (11). WD 2005/073216 PCT/ SE2005/ 000096 76 To a
sol ution of 1-am no-2-vinyl-cycl opropanecarboxylic
acid ethyl ester (41 ny, 0.76 mvl), 10 (11 ngy, O0.22
mol ), HATU (204 ng, 0.54 mmol) in DVF (4 nlL) was
added diisopropyehtylamne (187 L, 1 .08 nmol). After
L6 LBl & - - i 1 -(Has
B P PR aC vl
m%@&v?-mymrmlmveoylgzsy)tnyorﬁgdiae-anmrbeny(?]ﬁf@ln@}-aamyé
' ?ﬁp@[ ated. The product was
Cy%ﬁ?@r%%ﬁ%’%&%l@% %B‘@%&ﬁgé)to be used in the next
To gtspptiomeHeompamnd1 2 @ckhmmel)ie T (200N, waspdded edarge excess
b A (L-Mat - 2- - PY ARl L di
of N0 (] o4 oR o BEBUKenti bt (OB L Uiy i o
agitetiod thet $lytry ees dtered 2nd cGocandrextel tbldryaessk épe solid WEg\- DCM

ek T lonbiud (a0 B TSR 185 g e
hydygxy-ird@n-198033, 3dirathydButipatide. (0.65 mmol) was added. The slurry was
agitated for 24-40 hrs at RT. The slurry was filtered, concentrated and subjected to
silica column chromatography (gradient elution from 100 % DCM to MeOH/DCM
2:98) to give the title compound (89.6 mg, 0.11 mmol). Purity by HPLC >95%. M+H*
790.3.

Example 14

1-[1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propyl]-4-(6-methoxy-3-phenyl-
naphthalen-1-yloxy)-pyrrolidin-2-yl}-2-vinyl-cy clopropanecarboxylic acid (14).

To a solution of 13 (76.7mg, 0.097mmol) in THF-MeOH 2:3 (2 mL) was added 1M
LiOH 5 equiv. The solution was kept at 60 °C for 60 min. After cooling to RT, HOAc
15-30 eq. was added followed by toluene (2 mL) and then concentrated to dryness.
The residue was taken up in DCM and washed with water. The organic layer was
dried and concentrated to give the title compound (72 mg, 0.094 mmol). Purity >95%
by HPLC M+H* 762.2.
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Exanple 13 NO CHN NNO HO 1 WO 2005/073216
PCT/ SE2005/ 000096 77
wo-20¢50752l6 ( 2- Hydr oxy- i ndan- 1-yl car banoyl ) - 2, 2- @cosER05/00096
propyl car banoyl | - 4-(7-
met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -pyrrolidin
e- 2- carbonyl ] -am no}-2-vinyl - cycl opropanecarboxylic
acid ethyl ester (13). To 8sol ution of compound 12
(0.13 mol) in THE (2 nmL), was added a | arge excess 5
of NaHCO3 (s) and a solution of phosgene in tol uene
Exdrhpl@ 11 600 L). After 10 min of agitation the slurry
was filtered and concentrated to dryness. The solid
was redissolved in di
of NaHCO3 (s) and 2-
hydr oxy-i ndan-1-yl) -3, 3-di -butyram de (0.65
nmol ) was added. The slurry was agitated for 24-40
hrs at RT. The slurry was ffltered, concentrated and
subj ected to 10 sil jwma col chronatography (gradi ent
elution from 100 Q2098) to give the
title conpound hty by HPLC
>95% M+H+ 790.73. ] NROH 15 11
1-[1- [1 (2- Hydr oxy-i ndan- 1-yl car bahoyl ) - 2, 2-d

h
TSR 2 BB Re RIS e oyt op
phary@oeth mesplfonyl@aindcdrbdnyl- 2—v1nyl cyclopropyl)-pyrrolidin-1-yl]-3,3-
dimethyl-butyramide (15).

oronet hane and a | arge excess
O\

o=

To solution of 14 (25 mg, 0.033 mmol) in chloroform (1 mL) was added
benzenesulfonamide (10.5 mg, 0.066 mmol) followed by diisopropylethylamine (34
pL, 0.197mmol). The solution was stirred at RT for 10 min and then at -20 °C for 30
min. PyBOP (76 mg, 0.13 mmol) was then added as a solid. The solution was kept at
-20 °C for 48 hours. The solution was then poured into aqueous NaHCOj; (sat.) and
washed with water. The organic layer was dried, concentrated and subjected to
purification by HPLC, affording the title compound as a white solid.

Example 16

Resin bound 2-tert.butoxycarbonylamino-3,3-dimetylbutyric acid (16).

To Argonaut resin PS-TFP (1.38 mmol/g, 10 g) and 2-ferf-butoxycarbonylamino-3,3-
dimethyl-butyric acid (4.5 g, 20.7mmol) was added dichloromethane (40 mL) and
DMF (10 mL). To this mixture was added DMAP (1 g, 8.28 mmol) and then DIC (9.5
mL, 60.7 mmol). After 3 hrs of agitation at RT the resin was filtered and washed
successively with DMF, THF, DCM, THF, DCM and ether and then dried in a vacuum.
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To a solution of 13 (76.7ng, 0.097mmol) in THF- MeOH

2:3 (2 mM-) was added 1 M LiOH 5 equiv. The solution
woasoskepticat 60 C for 60 min. After cooling toPET/SERDS000096

20 15-30 eq. was added foll owed by toluene (2 nnL) and

then concentrated to dryness. The residue was taken up

in DCM and washed with water. The organic | ayer was

dried and concentrated to Jigve the title conmpound (72

ng, 0.094 mmol). Purity >95% by HPLC M+H+ 762.2. WO

2005/ 073216 PCT/ SE2005/ 000096 78 Exanple 15 N~ O OH

NOp NNN ._ HOFi

N (2- Eydr oxy-i ndan-1-yl)-2-[4-(6-met hoxy- 3- phenyl - naph
Exampledd- 1- yl oxy) - 2- (1-
phenyl met hanesul f onyl am mecar bonyl - 2- vi nyl - cycl opr opyl
)-pyrrolidin-1-yl]-3, 5 i mgt hyl - butyram de (15). To
solution of 14 (25 O in chloroform (1
m.) was added benzsaesul'fongnmige (10.5 ny, 0.066
mol ) followed by diisopropyl ethylam ne (34 L,
[1-@-Hyifoxgeintan-THecassdmibyi)oz) 2 \u@fethly/-sropy]-84rbBhid acid 16k But)l ester
nd then at -20 C for 30 mn. PyBOP (76 ny, 0.13
(17$'m)|) was then added as a solid. The sol ution was kept

To atpoHibrr &0 6¢20@Mgf D@Mfﬁnlna'lhéaﬁ@(oﬂﬂmwwr?srwdeaoﬂfreﬁd
Into a ueo t wat er e
MG AR q'tat}e f%éers Fﬁ 3qu'3!w'ﬁégﬁ?&%t§ Qmﬁemweﬁw wigh
2xl15’©|'(/|| Th@ @&ﬁn@ﬂe@l{qdﬂﬁereaédcnﬂfﬁhd’lﬁnd Béhdentra®dae MPRIERE taafford
olid. nr% FO1~NIOY PS NI . QOF 15
thectjtlp compound (20.5 mg, 0.055 mmol) Purity’>95% by HPLC. M+H" 363.15.
3C NMR 8¢ (100 MHz; CDCls; Me4Si) 27.0, 28.5, 34.2, 39. 8, 50.8, 57.9, 68.2, 73.7,
124.8, 125.6, 127.4, 128.5, 140.4, 171.6. "H NMR &y (400 MHz; CDCls; Me4Si) 1.07
(9H, s, CCHg), 1.44 (9H, s, OCCHj), 2.93 (1H, dd, Jgem16.4 Hz, J32 2.3 Hz, CHy), 3.15

(1H, dd, Jgem16.4 Hz, J32 5.2 Hz, CH>),

Example 18
OH

2-Amino-N-(2-hydroxy-indan-1-yl)-3,3-dimethyl butyramide (18).
Compound 17 was kept in DCM-TFA 2:1 (2 mL) for 60 min at RT. The solution was
co-evaporated with toluene to dryness.

Ty 0;
o) N\)J\N o
TN

Example 19
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Resi n bound

2-tert. butoxycarbonyl am no-3, 3-di netyl butyric acid
wO26)s5/07316 Ar gonaut resin PS-TFP (1.38 mmol /g, ROTSE208/d00096

2-tert-but oxycarbonyl am no- 3, 3- di nethyl-butyric acid

(4.5 g, 20.7mml) was added di chl oronet hane (40 nlL)

and DMF (10 nL). To this m xture was added DMAP (1 g,

8.28 nmmol) and then DIC (9.8'9 20 nm., 60.7 mol). After

3 hrs of agitation at RT the resin was filtered and

washed successively with DV, THF, DCM THF, DCM and
@-eitBitoRRErdoRgRnfid-8 3-diMeth [Bmi Ré

PCT/ SE ?EOS/ 080096 79 Exgymgwﬂ '\d@%g'a H)@K%%Eﬁc agd methyl
esteq (18»- Hydr oxy- i ndan- 1-yl car bam)yl) 2, 2-di net hyl - propyl
To]a SoffiioA B Q—té}?b@tokﬁfa?bd?ﬂfa)ﬁhn@-%tﬁdhmeﬁ?/( Q'L?tgfﬁc J@lda(S@@Hd 9Ne

m"éfd)d é\aﬂmorﬁsécbh%xkaﬁeéc ﬁﬁ'g %ﬁh;@% 0446er, Eh@% rnrnna and drlATdJ (2
5"3@ nfnhélf ﬁrl_'ﬂ\ﬂF Qéo ASwhE ‘édﬂé‘(ﬁﬂjll},o}ﬁﬁ)‘éVI@%yVélnjil (?SM_

nmbi ned ds were conbi ned and concent

m"@ﬁ')y RY:E) §0%0raW% ptirred foe 1thrs ate-teanthdluirg witiodis h.lﬁjom@tr@sg (40
gTWWLC) sd?atrdntwagﬁ%ﬁelaxmtﬂ%g&eob@ Wal—ﬁf@e, (%ét ), arfd %%r%oéged
an

gongentated. vaesprpductm 85 %mr% M*:Hz738454 128.5, 140. 4,
171 6 1H NMR 8H (400 MHz; CDCI3; Me4Si) 1.07 (9H, s,

. 1.44 (9H, s, OCCHB), 2.93 (1H, dd, Jgeml6.4 Hz,
_%p_us Hz, CH2), 3.15 (1 H, dd, Jgem 6.4 Hz, J3,2

5.2 Hz, CH2), 15 Exanple 18 (:5:~N NHZ H
2- Am no- N- ( 2- hydr oxy-i ndan- 1- - 3, 3-di net hyl
butyram de (18). Co nd 14 kept in DCMTFA 2:1
(2 mM-) for 60 min tomﬁ\}lh% ol ftion was

0 AL g

{1-[(Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-carbamic
acid tert-butyl ester (20).

To compound 19 in EtOH-THF 1:2 was added a large excess of methylamine (30% in
water) and left at rt. for 2 weeks. The solution was concentrated to dryness and the
residue subjected to a short silica gel column eluted with 2% MeOH in
dichloromethane to give a pure (>95%) product M+H"* 384.5.

o)
29N, N ~
: H
DN 0

2-Amino-N-(cyclohexyl-methylcarbamoyl-methyl)-3,3-dimethyl-buty ramide (71).

Example 21

Compound 20 was kept in dichloromethane-trifuoroacetic acid 2:1 for 1 h at rt and
concentrated to dryness. The residue was dried in a vacuum for 16 hrs. Reversed
phase C18 HPLC showed >95% purity M+H™ 283.1.



co-evaporated with toluene to dryness. 20 Exanple 19 Y
0O /NMNO- O Fi 0 WO 2005/073216 PCT/ SE2005/ 000096
w6Q005/073216 PCT/SE2005/000096
(2-tert-Butoxycarbonyl am no- 3, 3-di net hyl - but yryl am no)
-cycl ohexyl -acetic acid nmethyl ester (19). To a
sol ution of 2-tert. butoxycarbonylan1no 3, 3-di net hyl
butyric acid (500 my, 2.168Tmmmol),
Am no- cycl ohexyl -acetic acid nmethyl ester (444 ny,
2.59 rnnol) and HATU (2 5 g, 5.40 mmol) in DVF (20
nm.) was added dii sopropylethylamne (1.88 nL, 10.8
nmol ). The solution was stirred for 1 hrs at r.t. and
Exatple?dd with di chl oromethane (40 nL). This sol ution
was washed with aqueous. NaHCO3 (sat.) and water (x2),
dried and concentrated. p product was >95 % pure.
M-H+ 385.4. 10 Exanple 20 0\H O~-Nv _No N~ HO
{1-[ (Cycl ohexyl - met hyl car ba# -nethyl) car banoyl ]-2,2
~-di met hyl - propyl } - carbani c <§rt--butyl ester
(20). To conpound 19 in Et@H— 12 was added a | arge
excess of nethyl am ne (309 15 water) and |left at

rt. for 2 weeks. The solHut concentrated to
dryness and the re8i\dyg ub w0 a short silica

gel colum eluted wt %°MEOH di chl oronet hane to
give a pure (>95% praodugt MrH+ 384.5. Exanple 21 0

(1R,25)-1-{[(2S,4R)-1-((1S,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-4-(7-methoxy-2-
5  phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl}-amino}-2-vinyl-
cyclopropanecarboxylic acid (22).
Compound 12 was treated as described for the preparation of 13 but with the use of
(18,2R)-cis-1-amino-2-indanol instead of 2-amino-N-(2-hydroxyindan-1-yl)-3,3-
dimethyl butyramide followed by ester hydrolysis as described for the preparation of
10  compound 14 which gave the title compound. Purity by HPLC >95%. M+H" 649.1.

Example 23

o
\
o 0
H N H
N %N
Eﬁi“%o .
l

(1R,28)-1-{[(2S,4R)-1-[(1S8)-1-(Cyclohexylmethyl-carbamoyl)-2-methyl-
15 propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (23).
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15

H2ZN-N N~ H H O 20

2- Am no- N- (cycl ohexyl - net hyl car banoyl - net hyl ) - 3, 3-di ne
wohyils/ostigr am de (71). Conpound 20 was kept i RCT/SE2005/000096

di chl oronet hane-trifuoroacetic acid 2:1 for 1 h at rt

and concentrated to dryness. The residue was dried in

a vacuum for 16 hrs. Reversed phase C18 HPLC showed

>95% purity MrH+ 283. 1. W0 2005/ 073216

PCT/ SE2005/ 000096 81 Exanple 22 - \ o0 O NO N HO ~

NOH OO0 (1 R29-1-{[(2S,4R-1-((1

N- (ferZBmtozyddymrqlm-vmamds atlacRePRBY tesiftad dedtribB@XFtis S

o BRSA E A eit HLisaEiy rices

forme pRpatationlpd7 %ﬁd ‘P@ﬁ@\fall Bﬂﬂefsab gHU%) &Y §RRfiBéd Riﬂ 181 THe3
but with the use -] -am no-2-i ndanol

affprded @a@paﬁndzwaﬁith?@ fRﬁ‘(‘?d waﬂ@%'waaaqurr@ 9 achieyed from 12 as

d gdiE@H*ﬁb’r'th@ Fepardtioff i @ Whineshve YheitleSdoripaiing!
®de Po%ﬂat he preparati OI}II of 10 coon'pougdy%f?mﬁﬂpﬁc

Goihd
>9 thd 1% 1 e conmpound. Purity by HPLC >95% M+H+
649.1. Exanple 23 0o -\ Y N- N

Example 24
7\

=)
0 \
OH o]
HoN H
H N%%N 3 OH
H [eJNe) s
¢ |

(1R,28)-1-{[(2S,4R)-1-((1R)-2-Hydroxy-1-phenyl-ethylcarbamoyl)-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl}-amino}-2-vinyl-
cyclopropanecarboxylic acid (24).

Compound 12 was treated as described for the preparation of 13 but with the use of
(R)-2-phenylglycinol instead of 2-amino-N-(2-hydroxyindan-1-yl)-3,3-dimethyl
butyramide instead of 2-amino-N-(2-hydroxy-indan-1-yl)-3,3-dimethyl-butyramide
followed by ester hydrolysis as described for the preparation of compound 14 which
gave the title compound. Purity by HPLC >95%. M+H" 637.1.

Example 25
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HNOO OH (1 R2S)-1-{[(2S,4R) -1-[(1
S) - 1- (Cycl ohexyl net hyl - car banoyl ) - 2- et hyl 15
wonroe7sas banoyl | - 4- (7- met hoxy- 2- phenyl - qui nol POTAEI06%00096
y) - pyrrolidi ne-2-carbonyl]-
am no} - 2-vinyl -cycl opropanecar boxylic acid (23). WO
2005/ 073216 PCT/ SE2005/ 000096 82
N-(tert-butoxycarbonyl)-L-¥8line was attached to the
resin as described for the preparation of conmpound 16
foll owed by reaction with cycl ohexyl am ne as descri bed
for the preparation of 17 and renoval of the Boc group
as described for 18. The orded compound was then
reacted with the chl orocarba e achieved from 12 as 5
descri bed for the preparatio 13 whi ch gave the
title conpound. Purlty by HP §= 5% MrH+ 712, 3.

ND

Example 24 o OH N N%JH 00 10 (1
R 2S)-1-{[(2S, 4R) - 1 R) - drgxy-1
- phenyl - et hyl car banoyl |- 44 (-%et h Xxy-2- phenyl - qui nol

i n-4-yl oxy)-pyrrolidihe-J2- cardongy ]%'am i no} - 2-vi nyl -

cycl opr opanecar boxylic jd (24). npound 12 was

treated as described fo he preparation of 13 but
ycinol instead o

(1 RZZ%)rﬁ H@%%biﬂyﬁ)&%'mw (iygwgf)exs'”?t@f'ﬁéih@moyﬁﬁnethyl]

carBEh gy IRAL Aendt eAagh&fyl-quinolin-4-ylox rrolidine-2-carbonyl]-amino}-2-
- an¥ﬁo-(l\l- ( Zmﬁ&dr gxy yl ﬁdan- 1- )¥I )y) IOy:% di met hyl - bl},t]yr am}

V'”ﬂéycPBquBWrWYB%?@ (#8)drol ysi s as described for the

N-(RrEAR68/ chDon P -L 215 ARhS BitadRYMAo tHeErebintds®iescribed f
corrpou% S??t% %&5% a 3% 1. eElxar?pescrl pator

25
the\w@@@mggmop@-ﬂ Golionysd @M@)@g@on ggth cyclohexanemethylamine
as described for the preparation of 17 and removal of the Boc group as described for

18. The afforded compound was then reacted with the chlorocarbamate achieved
from 12 as described for the preparation of 13 which gave the title compound. Purity
by HPLC >95%. M+H" 752.4.

Example 26

O

%ﬁ@»xg

(1R,28)-1-{[(2S,4R)-1-[(1S)-2-Cyclohexyl-1-(cyclohexylmethyl-carbamoyl)-
ethylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (26).
N-(tert-butoxycarbonyl)-L-cyclohexylalanine was attached to the resin as described

for the preparation of compound 16 followed by reaction with
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\' o i0c - HNVOOoO N (1 R29-1-{[(2S,4R-1-{[ (1
S) - Cycl ohexyl - (cycl ohexyl net hyl - car banoyl ) - net hyl ] -
woandzameb } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4- yPOX8E200§000096
rol i di ne-2-carbonyl ] -am no}- 2-
vinyl-cyclopropanecarboxylic acid (25). 5
N-(tert-butoxycarbonyl)- e%‘d ohexyl gl yci ne was
attached to the resin as déscribed for the
preparati on of conmpound 16 foll owed by reaction with
cycl ohexanenet hyl am ne as described for the
cydthBRacMdtR aﬁﬁne]gs @é&nb@dﬁb\‘ﬂ{ &Epéraﬁor{?’@ﬁﬂéﬁ&'ﬁnﬁﬁal of the

descri bed ) ed conpound was

Bog graup @g d\%ﬁ@rrquﬁér th |T6\eoaff@r®alrﬁmaooae% ag dlaen nea@ﬁ@d Mth de

Chl%é&{e’h@g%p %(ﬂ'{l]e\feﬁefho‘rﬁ:i ¢Pak @%kﬁ%eefforjtﬁe gﬂe’ %Fé&c/li%mé? } % WFllAE;h gave

thegtiile spmeopsd. Fyirity\oy PN% >@584. &m a@46¢4
R, 2S)-1-{[(2S, 4R) - 1 [(1 S)-2-Cycl ohexyl -1
- (cycl ohexyl net hyl - car banmoyl ) 15

Exanmplo Péar banoyl ] - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4- yl oxy
) - pyrrolidine-2-carbonyl] -
am no}- 2-vinyl -cycl opropan rboxylic acid (26).
N-(tert-butoxycarbonyl)-L- Cygh hexyl al ani ne was
attached to the resin as desr. d for the
preparati on of conmpouynd 16 f¢ d by reaction with
WD 2005/ 073216 PCT/ 05/0 96 84

cycl ohexanenet hyl am n /%E ryi d for t he
a

preparation of 17 and ¥ 1o Boc group as

descri bed for 18. The rded co ound was t hen

reacted with the chlorocarbanate achi eved from 12 as
(TRizSet-{[ (24 R p t-[ (18- 1HCe plahextyinethyifcaliandil)eh 2 gitaethyl-

propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (27).
N-(tert-butoxycarbonyl)-L-tert-butyglycine was attached to the resin as described for
the preparation of compound 16 followed by reaction with cyclohexanemethylamine
as described for the preparation of 17 and removal of the Boc group as described for
18. The afforded compound was then reacted with the chlorocarbamate achieved
from 12 as described for the preparation of 13 which gave the title compound. Purity
by HPLC >95%. M+H"* 726.3.

Example 28

W,

7 N\

e

s A
|
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the title compound. Purity by HPLC >95% M+H+ 766.4. 5
Exanple 27 O Of'~ - ( NHOOOH (1

we.288)071216[ ( 2S, 4R)-1-[ (1 S)-1- ( Cycl ohexyl met hy PCT/SE2005/000096
| - car banmoyl ) -2, 2-d i net hyl -
propyl car banoyl | - 4- (7- met hoxy- 2- phenyl - qu
i nolin-4-yloxy)-pyrrolid ine-2-carbonyl]- 10
am no}-2-vinyl -cycl opropan@éar boxylic acid (27).
N-(tert-butoxycarbonyl)-L-tert-butyglycine was
attached to the resin as described for the

(1H%pﬂg&é,@R)-@f[g@?m@tyenehé@uﬁ&hmmnwm?ﬁém.n wi t h
t am ne f'or the

cycl ohexanene as descri bed tt
ethw%@am@yﬂﬂr(7dﬂe%vxsaarﬂ>hﬁ@mu?@pliroﬁ—ydqw)-ewéol@trm%cabonyl]—
amﬁ\%F—va'irig{@eycfﬁérfﬁé‘?ecam&ylﬁzfédﬂf%&? conpound was then

I
reacted wt e chl orocar ba e achieved 15 from 12

N-(test-Ridepicpmenyhdrrhanylafninsavas attashed tortbevipsic s gaseibed éor
ty it PL ot i
N b e N S
as mﬂ&gmm@g@@g@uog of {1apg rem)aval pff the §ogmyoup g described for

18.%@%’%% nB&idthed ﬁefa%ﬁwih)th@ bﬁi&%&é%amate achieved
et hyl car banoyl | - 4- ( 7- met hoxy- 2- phenyl -qu
from ﬁ&qsrde@cyb@izfﬂ thevRreparation @,%mgumm pavethp title compound. Purity
by ﬁﬂ%@@}%@%\ﬂhw 7&0/%] opr opanecar boxylic acid (28).
N

tert-butoxycarbonyl)-L-phenyl al ani ne was attached
to the resin as described for 5 the preparation of

Ex ggnd 16 fol l oned by reaction wth
;%'yﬁécilg_dﬁexanenet hyl am ne

(1R,2S8)-1-{[(2S,4R)-1-[(1S)-1-((1S,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-3-phenyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (29).
N-(tert.butoxycarbonyl)-L-phenethylglycine was attached to the resin as described for
the preparation of compound 16 followed by reaction with (1S,2R)-cis-1-amino-2-
indanol as described for the preparation of 17 and removal of the Boc group as
described for 18. The afforded compound was then reacted with the chlorocarbamate
achieved from 12 as described for the preparation of 13 which gave the title
compound. Purity by HPLC >95%. M+H" 810 4.

Example 30
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as described for the preparation of 17 and renoval of

the Boc group as described for 18. The afforded
woanpaasxlewas t hen reacted with the chl or ocar baowuisg2005/000096

achieved from 12 as described for the preparation of

13 which gave the title conmpound. Purity by HPLC

>95% M+H+ 760.4. 10 Exanple 29 a 4 OHNNNHOO

OH (1 R29)-1-{[(2S,4R)-1-Bf1 S)-1-((1

S, 2R) - 2- Hydr oxy- i ndan- 1-yl car banoyl ) - 3- phenyl -

propyl car banoyl | - 4- (7- net hoxy- 2- phenyl - qu

i nolin-4-yloxy)-pyrrolid ine=2-carbonyl]- 15

am no}-2-vinyl -cycl opr opaneboxyl ic acid (29).

N-(tert. butoxycarbonyl)-L-pheneg hyl gl yci ne was

attached to the resin as desc “ or the

preparation of conmpound 16 faofl owed by reaction with

(1 S,2R)-cis-1 -am no-2- indahol as described for the

preparation of 17 and r Y a oth e Boc group as
descri bed for 18. %Eb

XpPpound was then
reacted with the ¢ amat e

achi eved from 12
as described for the preparatl on of! 13 whi ch gave the

(IR EFROARO N S\ T Hidrz¥ ol 2 SRR N oafbki)-a-7-

me’mo@-&-p@qnyliqqmo@g)énoxg{)(pxgoln:ﬂ)e—@s@(bpnyl] amino}-2-vinyl-

2- net hyl | b [)-4-(7-
CVC% o R o Y by porrotid )
N-(tentebtoxygathonyl)-|-valine wps 2itgthed|to theyestasotrscted oolel i ¢
preggr'agoﬁ 3Pdompo LE!L d (b licudt %Q@tfatﬁ%g‘l% y{éﬂ#elhé‘?s Y&k ribed for

ached to resin as escrlbe
the preparation of 17 and removal of the Boc group as described for 18. The afforded

compound was then reacted with the chlorocarbamate achieved from 12 as described
for the preparation of 13 which gave the title compound. Purity by HPLC >95%, M+H"
706.2.

Example 31
7 N
P
" AN @Y'
N N 0
%ﬂ APl
f

(1R,28)-1-{[(2S,4R)-1-[(1S)-1-((1R)-2-Hydroxy-1-phenyl-ethylcarbamoyl)-2,2-
dimethyl-propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (31).
N-(tert-butoxycarbonyl)-L-tert-butyglycine was attached to the resin as described for
the preparation of compound 16 followed by reaction with (R)-2-phenylglycinol as

described for the preparation of 17 and removal of the Boc group as described for 18.
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preparati on of conmpound 16 foll owed by reaction with

benzyl am ne as descri bed for the preparation of 17
weandsresmval of the Boc group as descri bed for pe&8/SEIN0e/000096

af forded conpound was then reacted with the

chl orocar bamat e achi eved from 12 as described for the

preparation of 13 which gave the title conpound.

Purity by HPLC >95% M+H+ 80 706.2. Exanple 31 bO N

HY, NHHOO'OH ~ (1 R29-1-{[(2S,4R)-1-[(1

S)-1-((1 R)-2-Hydroxy-1-phenyl - et hyl car banoyl )-2,2 15
Thé“aﬂ’BerEM |coﬁl'b@9r¥d #as hfé'ﬁ%é&teévﬁtﬁ"tl'i@&ﬁ]%kfar%aﬁx'&?é“é(éhléiﬁéb A3k 12

in-4-y yrrolidine-2-
as GSF%@RQ} |fqr téﬂpfﬁyﬁraztoo i0hy}B WiNGh anye dhvaitteceamminup Rurity: by HPLC
>06R1M+H* Mshlzer t - but oxycar bonyl ) -L-tert-butygl yci ne was
attached to the resin as described for the
preparation of conmpound 16 foll owed by reaction with
ExdRbreBophenyl gl yci nol as described for the preparation
0 and renoval of the Boc group as described for
18. WD 2005/073216 PCT/ SE2005/ 000096 87 The afforded
compound was then reacte °~chl or ocar bamat e
achieved from 12 as describ r the preparation of
13 which gave the title conpog nd Purity by HPLC
>95% M+H+ 750. 3. 5 Exanpl N% O~ OHH O NN\~N
NOH HOO~ mm y 4R -1 -[(1
S)-1-((1 R -1 ndan- I earlba yI thyI

(1R, 25)-1-{[(2S, 4R)-1-[(18)-1-((1R)-Indan-1-ylcarbamoyl)-2-methyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (32).
(2S)-tert-butoxycarbonylamino-3-methylbutyric acid was attached to the resin as
described for the preparation of compound 16 followed by reaction with (1R)-1-
aminoindane as described for the preparation of 17 and removal of the Boc group as
described for 18. The afforded compound was then reacted with the chlorocarbamate
achieved from 12 as described for the preparation of 13 which, after purification by
HPLC, gave the title compound (12.5 mg, 28 % yield), Purity by HPLC >90%. M+H*
732.2.

Example 33
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propyl car banoyl | - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl ox
y)-pyrrolid ine-2-carbonyl]-

wamosay3Aevi nyl - cycl opr opanecar boxylic acid (3BLI/sER005/000096
(2S)-tert-butoxycarbonyl am no- 3- et hyl butyric acid was
attached to the resin as described for the
preparation of conmpound 16 foll owed by reaction with
(1 R -1- aninoindane as des®ribed for the preparation
of 17 and renoval of the Boc group as described for
18. The afforded conmpound vvas then reacted with the

(1FE BISYHQFaEPARRY ¢ s?qf( 1@5@.% n%aﬁ%yﬁ-%i'r%ihQ d for t he
S by 1

prep arat i on urlflcatlon

pronwg@bag@v&r%(ﬁemmpmewbﬁmdmtmotlr_l_2 y@%pymld%eyz earbpnyl]-

t 2. Example 33 1 ~NO ||
am%é E%W‘F é’@hﬁﬁﬁ\%ﬁﬁﬁﬂ@ 2005/ 073216
CPdrr-separErbountaeino-ganethyiRutydspcid wes(atgchedio- the fgsin as

des%)rng%d Carfbrﬁgaﬁ%ﬁh%&ﬁg&ﬁﬂ Eﬂo o‘?};@é&onwﬁh (1S)-1-

amin@m BRe ¢S;d|e§¢<rjb/edrfyrrth@|pirenaﬁ@oa oéa?f laod yemoval of the Boc group as

de ?&’}orleVTﬁ‘é/ LfSrUEY BBk Wé’g @.HQHY%%&?(@% tﬁjﬂ{e?’&\)oro%ar\l?\%rgate

- but oxycar bonyl'am no- I'C acl
acfm\teddmm 12 @stdeecritedifor the pEepgeaiionidhdd V\fhmh aﬁer purification by
fopl 0
HPRGSPRIEANL fle BomBATRA2 el 20 B yIcMIT LUty KPR Sk e
73%%2. 17 and renoval of the Boc group as described for
18. The afforded conmpound was then reacted with the
chi orocarbamate achieved from 12 as descri bed for the

Exginglpadat i on of 13 which, after purification by HPLC,
gave the title conpound 2 ng, 49 %yield), Purity by
HPLC >90% MtH+ 10 732. 2. agple 34 ~I

@
(:)

(1R, 2S)-1-{[(2S, 4R)-1-[(15)-1-(2-hydroxyethylcarbamoyl)-2-methyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (34).
(2S)-tert-butoxycarbonylamino-3-methylbutyric acid was attached to the resin as
described for the preparation of compound 16 followed by reaction with 2-
aminoethanol as described for the preparation of 17 and removal of the Boc group as
described for 18. The afforded compound was then reacted with the chlorocarbamate
achieved from 12 as described for the preparation of 13 which, after purification by
HPLC, gave the title compound (3 mg, 8 % yield), Purity by HPLC >90% M+H" 660.2.

Example 35
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~NMNM ~Ad~ OOHHoO HO'NNUNN' OH HIO O (1 R
25)-1-{[(2S, 4R -1 -[(1 9)-1

wo(2oshyysiriexyet hyl car banoyl ) - 2- met hyl 15 PCT/SE2005/000096
propyl car banmoyl | - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl ox
y)-pyrrolidine-2-carbonyl]-
am no} - 2-vi nyl -cycl opropanecarboxylic acid (34).
(2S)-tert-butoxycarbonyl anid¥o- 3- net hyl butyric acid was
attached to the resin as described for the
preparati on of conmpound 16 foll owed by reaction with
2- am noet hanol as described for the preparation of 17
and renoval of the Boc g Qodescri bed for 18.
The afforded conpound was then ct ed with the
chl orocarbamate achi eved from as described for the
preparation of 13 which, aftef purifi cation by HPLC

gave the title COITpOQI-hdo(?H ield), Purity by
HPLC >90% M+H+ 66§‘N X{%}@oos/ 073216

PCT/ SE2005/ 000096 OHHOOH HO
~~ 11 (1 R 29-1 2S, 4R) 1+1S) ((IS

Hé car banpyl

(1 %?)é'r)n’r{lz( ?'b‘é'f%%[(ﬂ SkI(@ gréﬁwaﬂydzow@ﬁwj qua,rl?ﬁ;noyl) -2-methyk-

prdp?ltérbﬁh%ﬂ-)ﬁt @MﬁétﬁbhﬂZ-@ﬁe@%@an%ﬂﬁny) -pyrrolidine-2-carbonyl]-
ai no} - 2- vi nyl - cycl'opr opanecar boxyli ¢ acid (35). 5

amineBR-\iny-CY HORTERFRSARPVICARIh G- net hyl but yric acid was

(Zsaltér%-ﬁhfésiyéé?bérﬂ%rﬁlﬁ&sﬂné‘tﬁ{lbgﬁﬁé %bl@%sfaﬁfacﬁe@ to the resin as
preparation onpound d by reaction wth

degctiked fr the prgRRabion of eriapINdgle f@l&'%’h‘ﬁq egacion wite(1S,2R)-1-

amﬁfoeﬁﬁffdﬁhbl% ﬁscﬁgeoqeﬂth%‘?ﬁ@da?‘étldﬁ oft1|7‘3an%0r€nﬁ'§/9l% theaﬁoc group
described f 18. The afforded conmpound

as desgribad faxj 118th¢, afforded compound was then reacted W|th the

chlorocarbamate achieved from 12 as described for the preparation of 13 which, after

purification by HPLC, gave the title compound (10 mg, 22 % yield), Purity by HPLC

>90% M+H" 748.2.

Example 36

5 )i TOY XKOH

(1R, 28)-1-{[(2S, 4R)-1-[(1S)-1-((1R, 2S5)-2-Hydroxy-indan-1-ylcarbamoyl)-2-methyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (36).
(2S)-tert-butoxycarbonylamino-3-methylbutyric acid was attached to the resin as
described for the preparation of compound 16 followed by reaction with (1R,2S)-1-
amino-2-indanol as described for the preparation of 17 and removal of the Boc group
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chl orocarbamat e achi eved from 12 as described for the

preparation of 13 which, after 10 purification by
woRLWiB/07smee the title compound (10 ng, 22 % yi eCWRE2005/000096

Purity by HPLC >90% M+rH+ 748. 2. Exanple 36 N~Ol1 O

OHOHO uNANN:~I OH HOO015 (1 R 2S)-1-{[(2S,

4R) -1 -[(1 9-1 -((1 R

2S) - 2- Hydr oxy-i ndan- 1- ylcaﬁﬁhnnyl) 2- et hyl -

propyl car banoyl ] - 4- (7- met hoxy- 2- phenyl - qu

i nolin-4-yl oxy)-pyrrolidine-2-carbonyl] -
as dasanibpd aarvusnyhe aifeded b@nﬂ@ﬁ@ﬁoﬁ\wb@m@nl rBac&d Hith §R) -

ter% oxycar b Eylan1no met hyl butyric acid was

Ch'éﬂc t %éfll%d ey 12 48 dewarbentfeiche peparation of 13 which, after
purificapar by Hencogamn@m@eor%éom 19@2 22y, ygzdaf ogm{,mmm

1 20 am no- 2-i ndanol scrib
>7%}é\gﬁﬁ %n of 17 and renoval of the Boc group WO
2005/ 073216 PCT/ SE2005/ 000096 90 as descri bed for 18.

TheI forded conpound was then reacted with the
E‘X‘%[H?—gégcar banat e achi eved from 12 as described for the

preparation of 13 which, purification by HPLC,
gave the title conpound (1N 24 o yield), Purity by

HPLC >75% MrH+ 748. 5 Exanpl & NO |I~O0H00 6IN

"'~ (N N-H~(O
Y@NHO
é}éj S48,

(1R, 28)-1-{I(2S, 4R)-1-{[Cyclohexy!-(S)-((1S, 2R)-2-hydroxy-indan-1-ylcarbamoyl)-
methyl]—carbamoyl}»4-(7—methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (37).
(2S)-tert.butoxycarbonylamino-cyclohexylacetic acid was attached to the resin as
described for the preparation of compound 16 followed by reaction with (1S,2R)-1-
amino-2-indanol as described for the preparation of 17 and removal of the Boc group
as described for 18. The afforded compound was then reacted with the
chlorocarbamate achieved from 12 as described for the preparation of 13 which, after
purification by HPLC, gave the title compound (7.5 mg, 16 % yield), Purity by HPLC
>95% M+H" 788.3.

Example 38

e
é}iﬁﬂg
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O0=- H(1 R 29-1-{[(2S,
4R) - 1-{[ Cycl ohexyl - (S)-((1 S,
wWaR)osA7sar oxy- i ndan- 1-yl car banoyl ) - PCT/SE2005/000096
met hyl ] - car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl
oxy) - pyrrolidine-2-carbonyl]- 10
am no}-2-vinyl -cycl opr opaﬂgﬁar boxylic acid (37).
(2S)-tert. butoxycarbonyl a o- cycl ohexyl acetic acid
was attached to the resin as described for the
preparati on of conmpound 16 foll owed by reaction with

(1R(3§-2812d 4@1'1‘—[@113?21'- (nEarw)- m@dﬁd&wdaheﬁyl&%amw -2.2-

arat i renoval of the. Boc g
dlmawyﬁwrp@ﬂearbamoxw (Tﬁféefa@fyo% aBeNYEGHABNME Y ek pidine-2-
cartScﬁﬂ/gIa‘?rqnd}"-i Gn?l%c%ﬁro@'&h@é&ﬁ@ﬁﬁ@ﬂa& chi eved from 12

escrib e preparation o 3 which, after
2Sbtﬁﬁrtwt@>atcafh@nbl9wm%33 dimetbyloylyrie ppid é“’aécﬁﬂ%l]% tq the gesig as
destBod ¥t fleDrepdrifidr of BVngdok& 16 TSl bittedd@Bn %th&xsm\%a -
3801 NO OOHOH HNYNNHO (51 00" OH 20
amizg@s‘nd)m 28 dpesTibset Sodhe prpassion 91 1( angremayal of theBeg group
nﬂeo[ 16“% ﬁhééf?oré%d compound was then reacted with the

droxy-i ndan-1-yl carbano
Ch'QIDWPWBtEFﬁCBWE@ érpﬁa%y?r fesgriped %éih?owpémﬂﬁ'é Af/13 whichoafter

purfﬂEat%n)ﬁﬁlyLC %vfe%é fi‘ﬁé“&ingpound (12 mg, 26 % yield), Purity by HPLC
o} Vi n cycl opr opanecar boxyl i ¢ aci d
>95088l+H" 762.3.

(2S)-tert-but oxycar bonyl am no- 3, 3-di net hyl butyric acid
was attached to the resin as 5 described for the

Exam@@dPat i on of conpound 16 fol l owed by reaction with
(1S, 2R)-1- am no-2-indanol ~as described for the
preparation of 17 and reno ~Jfde Boc group as

descri bed for 18. The afforded cgnpound was then
reacted with the chlorocarbamate achieved from 12 as
descri bed for the pr at inoncof 13 which, after

NN

N Y »NH D

H o \\‘YQOH
~

(1R, 28)-1-{[(2S, 4R)-1-[(1S)-1-((1S, 2R)-2-Hydroxy-indan-1-ylcarbamoyl)-3,3-
dimethyl-butylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (39).
(2S)-tert-butoxycarbonylamino-4,4-dimethylpentanoic acid was attached to the resin
as described for the preparation of compound 16 followed by reaction with (1S,2R)-1-
amino-2-indanol as described for the preparation of 17 and removal of the Boc group
as described for 18. The afforded compound was then reacted with the
chlorocarbamate achieved from 12 as described for the preparation of 13 which, after
purification by HPLC, gave the title compound (14.2 mg, 30 % vyield), Purity by HPLC
>95% M+H" 776.3.

Example 40
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purification by HPLC, gave the title conpound (12 ng,
26 %yield), Purity by HPLC 10 >95% MtrH+ 762. 3.
waxes7e2189 ON O | o OHO 5SWNAINYS H O O Sekr(i2d8s/000096
2S)-1 -{[(2S, 4R -1-[(1S)-1-((1S,
2R) - 2- Hydr oxy-i ndan-1 -yl carbanoyl)-3,3- 15
di net hyl - but yl car banoyl | - 4-9(27- met hoxy- 2- phenyl - qui nol i
n- 4-yl oxy) - pyrrolidi ne- 2-
car bonyl ] - am no} - 2-vi nyl - cycl opr opanecar boxylic acid
(39).
(2S)-tert-but oxycar bonyl aniRo- 4, 4- di et hyl pent anoi ¢
acid was attached to the r N.asOdescri bed for the
preparation of conmpound 16 f ol d by reaction with
(1S, 2R)-1- am no-2-indanol as described for the
preparation of 17 andeovial <of the Boc group 20 as
descri bed for 18. Theg f Mjﬁ und was then
reacted with the r ba ieved from 12 as
descri bed for the prep i on of %3 which, after
purificati on by HPLC, gave the title conpound (14.2
1Fm2,s:i SY4R)-0) (1 SPUL([(1S] 2Ry-2 riarRoyd)-2-BRenyl-
( 0{[(%)/ G%( 05/ 0 321lgyP /8%05/00 096 Qﬁ*-ﬁl y
ety@a@%”ﬂf’yﬁ‘ 'ﬁ‘VN‘ﬁQOKH dhenyl-qyingligydeyloxy)-pyrredidingsg-cerqony 'i*
am‘ﬂ‘B} ‘Zlmﬁ Jcﬁ)loérof)éﬂe%arboxyhc acid (40).

dr oxy-1 ndan- 1-yl car banoyl ) - 2- phenyl -
(28) tert—butoxycarbonylamlno 3-phenylpropanoic acid was attached to the resin as

described for the preparation of compound 16 followed by reaction with (1S,2R)-1-
amino-2-indanol as described for the preparation of 17 and removal of the Boc group
as described for 18. The afforded compound was then reacted with the
chlorocarbamate achieved from 12 as described for the preparation of 13 which, after
purification by HPLC, gave the title compound (2.4 mg, 5 % vyield), Purity by HPLC
>95% M+H" 796.2.

Example 41

=

OH o q
N__N
N Y NH 9
&H 0 0 SYJ(OH
B

(1R, 289)-1-{[(2S, 4R)-1-[(1S)-2-Cyclohexyl-1-((1S, 2R)-2-hydroxy-indan-1-
ylcarbamoyl)-ethylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-

J o

carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (41).
(2S)-tert-Butoxycarbonylamino-3-cyclohexylpropanoic acid was attached to the resin
as described for the preparation of compound 16 followed by reaction with (1S,2R)-1-
amino-2-indanol as described for the preparation of 17 and removal of the Boc group
as described for 18. The afforded compound was then reacted with the



10

15

20

etyl car banoyl ] - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy)
-pyrrolidine-2-carbonyl]-
wamosay3Aevi nyl - cycl opr opanecar boxylic acid (40¢1/s82005/000096
(2S)-tert-butoxycarbonyl am no- 3- phenyl propanoi ¢ aci d
was attached to the resin as described for the
preparation of conmpound 16 foll owed by reaction with
(1S, 2R) - 1- ani no-2-indanol %% described for the
preparation of 17 and renoval of the Boc group as
descri bed for 18. The afforded conmpound was then
O B O ar a1 Loy ikt T Ve after
purifigatien 8 HF8E. Bavetheditie garwouned (123 Mo, 2% Hpwialdd RuzitybywgPLC
>oby dmyiiekgd g Purity by HPLC >95% MrH+ 796. 2. Exanpl e
41 T NO OOHONY NNH~(Ol i HOOy OH 15 (1 R
2S5)-1-{[(2S, 4R)-1-[(1S)-2-Cyclohexyl-1-((1S,

Exabie4 1y dr oxy- i ndan- 1-
yIcarbanoyl ) - et hyl car banoyl | - 4- ( 7- met hoxy- 2- phenyl - qui

nol i n-4-yl oxy) - pyrrolidi n-

car bonyl ] - am no} - 2- vi nyl - cychgpsopatecar boxylic acid
(41).

(2S)-tert-Butoxycarb am no-@- cycl ohexyl pr opanoi c

acid was attached to resi pA as described for the
preparation of corrpﬁu rd 16 ﬂo ovvedoby reaction with
(1S,2R)-1 20 ani no-23j nYarjol Y(as ribed for the
preparation of 17 an{ re aP &t herBoc group as

described for 18. The afforded compound was t hen
R S
came@mn«ztz'-@imsﬂﬁyl-b%pgdmbﬂd“a,m@i}ww-mathbmj-i) cation by HPLC,
2 e PGl gt O 1 P LY
cyclopropanecarboxylic acid (42).
Compound 12 was treated as described for the preparation of 13 but with the use of
21 instead of 2-amino-N-(2-hydroxy-indan-1-yl)-3,3-dimethyl-butyramide followed by
ester hydrolysis as described for the preparation of compound 14 which, after
purification by HPLC, gave the title compound(8.6 mg, 18 % yield). Purity by HPLC
>95%. M+H* 783.3.

Example 43

/7@;(

0
1-(2-Amino-4-methoxyphenyl)ethanone (43)
m-Anisidine (10.0 g, 82 mmol) was dissolved in CH,Cl, (50 mL), and the solution was
cooled to -50 °C. BCls (1 M in CH2Cl,, 82 mL, 82 mmol) was added slowly during 20
min, after which the mixture was stirred at -50 °C for 30 min, followed by sequential
addition of AcCl (6.0 mL, 84 mmol) and AICI; (11 g, 82 mmol). The mixture was
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N~O si 0O HOOH~NNNNNO OHOOO™ (1R
2S5)-1-{[(2S, 4R -1 -{(1

w7235 - ( Cycl ohexyl - net hyl car banmoyl - net hyl ) PCT/SE2005/000096
car banoyl ] - 2, 2-di et hyl - propyl car banoyl } - 4- ( 7- met hoxy-
2-phenyl -qu inolin-4-yloxy)-pyrrolid
i ne-2-car bonyl ] - am no} - 2- V|n [ 10
cycl opropanecar boxyl i ¢ aci d®442). Conpound 12 was
treated as described for the preparation of 13 but
with the use of 21 instead of

s’ur@ed’im J@Q"U‘f&ZT R4 thé‘l‘fJ bevfedytb)asgurﬁew RREWrri ét%f am

| oned by ester sI's as descri bed

ovymeq@értb@ POIHtIgIT wap hpaian @Yﬂ *@farchh, adiet which ghg rmxt@ratwasn

pobb&ﬁ@kgc%g;z{%&ﬁb?g‘é@%&Wﬁ@%gggﬁgﬁn@ﬁh Jr? o N%bﬂ (‘\»/v) and

exirpgted wth c A 260 mh%eThﬁ)swm@@q/Pr)gemﬁmaﬁ@s \va)wahed with
[
orf SR (B0 oid ufiporiea B Dlve R SRPANEE R Pofirl
flaﬁmcqwmn corratograghy fathertzHAnl0: 8Nashe thsettingsolid yas
tLr

o o B R T o e B oS Byt B9 o8, 42
%)AcCl (6.0 nm, 84 rmol) and AICI3 (11 g, 82 mmol). The

m xture was WO 2005/ 073216 PCT/ SE2005/ 000096 94

stirred at -50 Cfor 1 h and was then allowed to
Exampledd rt. After stirring at rt overnight, the

N-Qn&l[ Bh|>@[y\l\/\/é‘tv?gocpraour E)S, %ﬂpl cCe]c orThi gauzghgr mV\QIt EPet \I/qus
Tommutmnmmrﬁbukmsqﬁhlqcyawmaq rola/ 39 mened) in CH2Clz (200 mL) were
added isopropylamine (4.0 mL, 47 mmol) and diisopropylethylamine (DIEA) (6.8 mL,
39 mmol), and the mixture was stirred at rt for 2h. The reaction mixture was diluted
with EtOAc, washed with 10 % citric acid (2x), saturated NaHCOj; (2x), H,O (2x), and
brine (1x). The organic layer was dried (MgSQO,) and evaporated to yield compound

94 (3.3 g, 52 %) as a white solid which was used without further purification.

Example 45
N-Isopropyithiourea (45)

Compound 44 (3.3 g, 20 mmol) was dissolved in conc. HCI (45 mL) and the solution
was refluxed for 40 min. The mixture was allowed to cool to rt and then cooled in an
ice bath and basified to pH 9.5 with solid and saturated NaHCOQO3, after which the

product was extracted into EtOAc (3x). The combined organic phases were washed
with H2O (2x) and brine (1x), dried (MgSOQs,), and evaporated to yield crude compound
95 (2.1 g, 90 %) which was used without further purification.

Example 46
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extracted with EtQAc (4 x 200 nL). The conbi ned
organi ¢ phases were washed with 5 brine, dried
wONB™3216and evaporated to give a black sol i dpCcwsSE2I05/000096
was purified by flash colum chromatography
(ether/CH2C 2 20:80). The resulting solid was
recrystallized from ether/hexane to give conpound 93
as shiny tan leaflets (5.6 %5 42 % . 10 Exanple 44
N-(tert-Butyl)-N -isopropylthiourea (44) To a solution
of tert-butylisothiocyanate (5.0 nL, 39 nmol) in
CH2CI 2 (200 m-) were added isopropylamne (4.0 ni,
47 mmol ) and dii sopropyl eth ﬁ<ﬁe (DIEA) (6.8 m, 39

nmol ), and the m xture was |rred at it for 2h. The
reaction mixture was di® i5.Het t h Et OAc, washed
wth 10 %citric aC|d(2 saturated NaHCO3 (2x), H20

nd brine X) . The organi c | ayer was dried

2- (ESWQWP”HW@ ’b@'&'ﬂié?‘é@'éocqﬂ@ovllcé@@d b¥rpbiartide 616) (3. 3 ¢,
A s@gpeﬁs@}?o@cd{’ﬁb&ﬁld%l le W'B%W%n&‘%qgo%@ﬂ%‘k afck!ir

purification. rrp N- | sopro I our ea

mf@h’ﬁ(‘}lﬁ?@“@ﬂ 83 "3) yaspeaipggp PO \ﬂé&URﬂ@@@?W%SQ nC éhﬁw@'xwre
be&’ﬂle (:lﬁér r§|nd)so@ﬁ‘ %ér@ﬁtéf?ll\éjbl'o Gct sYL’i?’fedrtS i %é‘jh §§ ?ﬁg\ge solid.

heé mxture was al to cool t
Aft@b%hé’cﬁ hpating, the Eacten wwﬁ wag sppled do ftc@nﬂl-thg peeoigitate was

filtereY off a%e%ﬁ@éaaaﬁm@% @@9? 3%# Huniabqh 4@? 4 oy, oduct

was extracte Into The conbi ned organic

phases were washed 25 wth H20 (2x) and brine (1x),
ExShbehA MySH), and evaporated to yield crude conpound

.1 g, 90 % whi ch was used wi t hout further

purification. Exanple 46 WO 200540¢3216

PCT/ SE2005/ 000096 95 HN-< N ,<~ J SHBr O

2- (1 sopropyl am no) - Jo 3-thi Hzol e- 4- carboxylic acid

hydr obr om de (46)

0
N-(2-Acetyl-5-methoxyphenyl)-2-(isopropylamino)-1,3-thiazole-4-carboxamide (47)
A mixture of compound 46 (4.4 g, 16.5 mmol) and the aniline derivative 93 (2.75 g,
16.5 mmol) in pyridine (140 mL) was cooled fo -30 °C (upon cooling, the clear
solution became partially a suspension). POCl; (3.3 mL, 35 mmol) was added slowly
over a 5 min period. The mixture was stirred at -30 °C for 1 h, and was then allowed
to assume rt. After stirring at rt for 1.5 h the reaction mixture was poured over ice, and
the pH was adjusted to about 9-10 using solid and saturated NaHCOj3. The crude
product was extracted into CH,Cl; (3x) and the combined organic phases were dried
(MgS0Q,) and evaporated. The crude dark-beige solid was purified by flash column
chromatography (hexane/EtOAc 55:45) to give compound 47 (5.6 g, 76 %) as a pale

yellow solid.

Example 48



A suspension of conpound 45 (2.1 g, 18 nmmol) and
3-bronopyruvic acid (3.0 g, 18 mmol) in dioxane (180
wobposwas2ibeat ed to 80C. Upon reachi ng 80 C t hepQirsE08/000096
5 becane cl ear, and soon thereafter the product
started to precipitate as a white solid. After 2 h of
heating, the reaction m xture was cooled to it and the
precipitate was filtered o and collected. This
yi el ded pure conpound 46 (4.4 g, 94 % Exanple 47 HN-<
HNU) N S 100
N- (2- Acet yl - 5- met hoxyphenyl ) - 2- (i sopropyl am no)-1, 3-th
i azol e- 4- carboxam de (47) A nl “Kg of conpound 46
(4.4 g, 16.5 mmol) and the anl—rne derivative 93 (2.75
g, 16.5 mmol) in pykieh $9TL) was cooled to -30
C (upon cooling, the ¢ solutlon becane partially
a suspension). POCI3 (3 , 35 mmvl) was added
slowy 15 over a 5 mn perotwd. The m xture was stirred

2120 opiOpiiarior *“*h'%’f*éﬁsf A o o e
A splusiopofit. Buiotsv(émg;& namdl) int drdypiidupdBudi (4otrald) was eated to
reflax](gp [?6&7\/\%13&?72 1' é’ e d | %@‘M%ﬁ%\%ﬁf@ —wl%goﬁédﬁnin period,
5 and:ﬂnwkﬂanlet:e&ﬁcgmtjmfoph@imss slirrasl afrrefux fo( amySddlitiorsad @0 min. The
lid |

o PR3l F16 S0 91 AR 801 NSl e
whigh vige taa\n’p@“u miktu? Was Gngentraeddindar vacparheln oyeédr towssure that all
ot 8 HGd a PHRTBIG e Y SRR HTAAHE oRETA FRR IR SRRRTh R,
twi {hosaphbyps\aeiaied tolgtBain heagightiylingdure HOtealh okgapanod

10 98 I(f.é'Z' 6)' % a%f‘&)m solid. The product was dissolved in CH2Cl; and washed with

saturated NaHCOj3, after which the aqueous phase was extracted several times with

CH.Cl,. The combined organic phases were dried (MgSO,) and evaporated to give
the title compound (1.38 g, 81 %) as a light brown solid (> 95 % pure according to
HPLC tests). "H-NMR (MeOH-d, 400 MHz): & 1.30 (d, J = 6.0 Hz, 6H), 3.93 (s, 3H),

15 3.95-4.07 (m, 1H), 6.73 (s, 1H), 6.99 (dd, J=2.4, 9.2 Hz, 1H), 7.26 (d, J= 2.4 Hz,
1H), 7.37 (s, 1H), 8.10 (d, J = 9.2 Hz, 1H).

Example 49

L

20  (18)-1-{[(2S,4R)-2-(1-Methoxycarbonyl-butylcarbamoyl)-4-(7-methoxy-2-phenyl-
quinolin-4-yloxy) I-pyrrolidine}-carboxylic acid tert-butyl ester (49)
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A solution of t.BuX (2.42 g, 21 mmmol) in anhydrous

t.BuCH (40 nL) was heated to reflux. Conmpound 47 (1.8
wQ.206/04321001 ) was added portion-wi se over a 5 BRCWSE2005/000096

period, 5 and the dark red solution formed was

stirred at reflux for an additional 20 m n. The

m xture was cooled to rt, and HCl (4 Min di oxane, 8.0

m., 32 mmol) was added, aft@8f which the reaction

m xture was concentrated under vacuum |In order to

assure that all of the HCl and di oxane were renoved,

RelaBforCoewibh RYHS MEBAGdioBh BHES SE6dIng b REA{dtRod da¥chiBed in
and t hor oui%hl y evaporated to obtain the sl

i ght |
examiglerd Riordgd e Hie GRMRATAA PUOVIBI% byHZC dd+ Bresath
solid. The product was dissolved in CH2Cl 2 and washed
Wi th _saturated NaHCO3, after which the aqueous phase
X racted several times with CH2Cl 2. The conbi ned
organi ¢ phases were dr
give the title conpo

E

ed (MgSO4) and evaporated to

@I (.38 g, 81 %9 as a light
brown solid (> 95 % pure ‘=:-@i to HPLC tests).
1H NVR (MeOH d4, 400 MHz): .30 (d, J = 6.0 Hz, 6H),
3.93 (s, 3H), 15 3.95-4.07¢(m 1 H, 6.73 (s, 1 H,
6.99 (dd, J = 2.4, 9.2 Hz, H, 7.26 (d, J = 2.4 Hz,
1H, 7.37 (s, 1 H, 8.10 , J 59.2 H, 1H).
Example 49 N Ol~ O O N NO JO©%- 20 (1
S)-1-{[(2S, 4R) - 2- ( 1- Met hoxycarigoﬁw - but yI car banoyl ) - 4-
(7- met hoxy- 2- phenyl - qui nol i n-A-yl oxy)
M%rrol i di ne}-carboxylic acid tert-butyl ester (49

(1300 -H (55410172 2467 -Pleth g DB YD OWDelin-4-YloRgaRMTabAine2-cegbonyll-

anﬁﬁg}lbewé},-o%i@mm@g@;gﬁ according to the nethod
d bed le 11 p

escri In exa rovided the title conmpound.

Compoung 48 vegsnkap§ irHPEAD QW dr2 G7sl)at RT fox gfpnie. Bduane (3 miy)
wa¥aade® The sample was co-evaporated to dryness. Purity by HPLC > 95%. M+H

478.21.
0\
?

+

Example 51

o

(19)-2-{[(2S,4R)-1-[(1S)-1-(Cyclohexylmethyl-carbamoyl)-2-methyl-propylcarbamoyl]-
4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-pentanoic
acid methyl ester (51)

To a solution of 50 (0.1 mmol) in THF (4 mL), cooled to 0 °C, was added a large
excess of NaHCOQj3; (s) and a solution of phosgene in toluene (0.2 mmol, 21uL). After

10 min of agitation the slurry was filtered and concentrated to dryness. The solid was
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NNO 0O 5 (1

S)-1-{[(2S,4R) - 2-[ 4- ( 7- Met hoxy- 2- phenyl - qui nol i n-4-yl o
woyehespysaiel i di ne- 2- car bonyl ] - ami no} - pent anoi c patis#2005/000096

met hyl ester (50) Conpound 49 was kept in TFA-DCM 1:2

(3 mM-) at RT for 60 mn. Toluene (3 m-) was added.

The sanpl e was co-evaporated to dryness. Purity by

HPLC > 95% M+H+ 10 478.219Exanpie 51 /1 IN~ 0 N~

NO NOO CF O (1 9)-2-{[(2S,4R) - 1- [(1

S) - 1- (Cycl ohexyl net hyl - car banoyl ) - 2- net hyl - pr opyl car ba

recﬂ?éﬂl\}ed |ﬂt%l|chloromethane and a larqe excess ?f NaHCOs; (s) apdg amlno -N-
- qui no y rrolidine-2-

cydabBIE YT bubramGp cdessobes meqm%plee 3.4P.1pBI Ol Yas
ad%e&ométél e@%s égltétgd BomOLIRY! %ﬁé@%}l er@&’?oﬁgeﬁt%t@d

was a arge excess o

and subieriss tefiligh @g@mhrﬁmamm (gr@d@nhﬂlﬁtlon framy100 A6 DEM to
f
i T g e R e ol T S

95HCM-SEXIB#D00096 98 redi ssol ved i n di chi or omet hane
and a |l arge excess of NaHCO3 (s) and 2-ami no- N
cycl ohexyl net hyl - 3- net hyl - but yram de, described in
Exemwpignd2 23, (0.15 mmol) was added. The slurry was
agitated 30 hrs at RT. The slurry was filtered,
concentrated and subjectE tONSI i ca col um
chr omat ogr aphy (gradi ent eru .l O Om 100 % DCM to 5
MeOH DCM 2:98) to give the titNs#&~~«onpound (30 ny,
0.042 mmol). Purity by HPLC > o

N0
ohtanks
(18)-2-{[(2S,4R)-1-[(1S)-1-(Cyclohexylmethyl-carbamoyl)-2-methyl-propylcarbamoyl}-
4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl}-amino}-pentanoic
acid (52)

To a solution of 51 (26 mg, 0.036 mmol) in THF-MeOH 2:3 (2 mL) was added 1M
LiOH 1.5 equiv. The solution was kept at 60 °C for 60 min. After cooling to RT, HOAc

was added followed by toluene (2 mL) and then concentrated to dryness to give the
title compound (25 mg, 0.035 mmol). Purity > 95% by HPLC M+H" 702.34.

Example 53
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95% MrH+ 716.40. Exanple 52 N\ O~ O NNNO N'-

OO0 ~-~ OH 10 (1 S)-2-{[(2S,4R) -1-[(1
wepeds/z@16l ohexyl nmet hyl - car banoyl ) - 2- met hyl - pr epyis€2005/800096
oy |

4- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne- 2-
carbonyl ] - am no}-pentanoic acid (52) To a solution of
51 (26 nmy, 0.036 mml) in THE-MeOH 2:3 (2 nl-) was
added 1 M LiCOH 1.5 equiv. The solution was kept at 60
C for 60 mn. After cooling to RT, HOAc 15 was added

(1Rgé>é sshy t13fz£{(§Met§1|8 eh%no m:izrgéﬁfr?rjgff 28"73.%@90%92
pheﬁwbnymomwr\éwy}pss%dme Bfreatbqwlt’da -23vnyl- Exanpl e 53
velRRrPebisp tolidil <Gy g tBsro0s! 0razie

To gsp®ytion-of Uezsoﬁmmml)[rthlE@/mLhow?s péidatox lpygeeerogbe af NalCOs
(s) QNJ:I]a ﬁdbhgtlonrgﬂoh% en% in tolslene ?O 078 Irnrclalg._ fter 1Qbm|n Cff agltatlon the

urnolin roll -car
Slur]fy wa$| fﬂiy:red mdzamneowam&fadtymgs iThesolidiwes Inej,dlssemednn

_ ti .

o Fndfaf 3R 450 Rbedo Mo IR bha 0 G ek

ethyslamjné 6tb w0, PR8Nk was addedieite IONOTSs avitdted foaBDdws AORT.
fid

IR Byt WSS A8 e

HPLC purlflcatlon to give the tltle compound (10.6 mg, 0.015 mmol). Purity by HPLC

>95%. M+H" 695.17.

Example 54
Ph
2N

O\ %
0 i
\—'\ N 0
N—( N
o © S( OH

/
(1R,285)-1-{[(2S,4R)-1-[2-(2-Methoxy-phenoxy)-ethylcarbamoyl]-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid (54)
To a solution of 53 (10.6 mg, 0.0153 mmol) in THF-MeOH 2:3 (2 mL) was added 1M
LiOH 10 equiv. The solution was kept at 50 °C for 60 min. After cooling to RT, HOAc
25 equiv. was added followed by toluene (2 mL) and then concentrated to dryness.

The residue was taken up in ethyl acetate, filtered and concentrated to dryness to
give the title compound (9.4 mg, 0.014 mmol). Purity > 95% by HPLC M+H" 667.14.

Example 55
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di chl oronet hane and a | arge excess of NaHCO3 (s) and

2- (2- met hoxy- phenoxy) - ethylarnine (15 ng, 0.09 mol)
woasosadsad. The slurry was agitated for 30 hrspait/sBI005/000096

The slurry was filtered, concentrated to dryness,

redi ssolved in MeOH and subjected 10 HPLC purification

to give the title conpound (10.6 ng, 0.015 muol).

Purity by HPLC > 95% M+H10895 17. Exanple 54 Ph N o

NO N- NOO 15 (1

R 2S)-1-{[(2S, 4R) - 1-[ 2- (2- Met hoxy- phenoxy) - et hyl car bam

oyl ]-4-(7-nmet hoxy- 2- Ph

phenyl - qui nol i n- 4-yl oxy) - pyrr |d|ne 2- carbonyl ]-am no

}-2-vinyl - cyclopropanecarbo ylitc acid (54) To a

solution of 53 (10.6 ny, 0.4 [) in THF MOH 2:3

(2 m.) was added 1M Li COH The sol uti on was

kept at 50 C for 60 mn. r coolllng to RT, HOAc 20
25 equiv. was added f{ol | o uene (2 m-) and

t hen concentrat ed to - n SI due was taken up
in ethyl acetate, »-o and c ncentrat ed to dryness
to glvethetltle co ud(9 4 0.014 mol ).

Purity > 95% by HPLC M-+ 667. 14. Exanpl e 55 WO
(1R2DBB1 Q32 4R)-RLTT SER PO 5 \@I0GO6 5,610 tidhydrb-dengb[b]thibp en-4Nyl-

car@amgylw—ﬂ(%methoxy—zphenyl-quinolin—4—yloxy)—pyrrolidine—2-carbonyl]—amino}—
2-vinyl-cyclopropanecarboxylic acid (55)

The procedure described in example 53 was followed but with the use of 2-amino-
4,5,6,7-tetrahydro-benzo[b]thiophen-5-ol instead of 2-(2-methoxy-phenoxy)-
ethylamine, followed by hydrolysis of the ethyl ester as described in example 54
which gave the title compound (7.5 mg, 0.011 mmol). Purity > 95% by HPLC M+H"
669.

Example 56
Ph

Z "N

°
@» ?
© N
O
N N
E —<O ° # OH
/
(1R,2S)-1-{[(2S,4R)-1-[(3R)-3-Hydroxy-pyrrolidine-1-carbonyl)]-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid (56)
The procedure described in example 53 was followed but with the use of (R)-3-
pyrrolidinol instead of 2-(2-methoxy-phenoxy)-ethylamine, followed by hydrolysis of

the ethyl ester as described in example 54 which gave the title compound (4 mg,
0.007 mmol). Purity > 95% by HPLC M+H" 587.1.
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OOM™H S (1 R295-1-{[(2S,4R)-1-((1

S, 2R) - 5- Hydr oxy- 4, 5, 6, 7-t et r ahydr o- benzo[ b] t hi ophen- 4-
wW§12005/073216 PCT/SE2005/000096

car banmoyl ) ) - 4- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - py

rrolidine-2-carbonyl]-am no}-

2-vinyI-cyclopropanecarbOXﬁéic acid (55) 5 The

procedure described in exa e 53 was foll owed but

with the use of 2-am no- 4,5,6, 7-tet

rahydr o- benzo[ b] t hi ophen-5-0l instead of

2- (2- met hoxy- phenoxy) - et hylam ne, followed by

hydrol ysis of the ethyl ester as described in exanple

Exagiple 9fii ch gave the title compound (7.5 ng, 0.011

mmol ). Purity > 95% by HPLC M+t 669. 10 Exanple 56
Ph No ONN t O NOOO™ N

R, 2S)-1-{[(2S,4R) - 1-[ (3R) - 3- Hydnoxy-pyrrolidine-1-carb
onyl)]-4-(7-methoxy- 2- o

phenyl - qui nol i n- 4-yl oxy) - py# - 2-car bonyl ] -am no
}-2-vinyl- 15 cycl opropane boxyl ilc acid (56) The
procedure descri bed '\ ex I s foll owed but
with the use of (R) yrroolq)d"“ olori nst ead of

2- (2- met hoxy- phenoxy)™- et hyl am ne, yf ol | owed by

hydrol ysis of the ethyl ester as/described in exanple

|t| conpound 007
(RETICYES G MashesndphSul Ao iy doaSHh 2y
met'ﬁﬂ%ac-rﬁgm]qg@l@ﬂ&ne%rbonyl} amino)-2-vinyl-cyclopropanecarboxylic
acid (57)
The procedure described in example 53 was followed but with the use of thiophene-2-

methylamine instead of 2-(2-methoxy-phenoxy)-ethylamine, followed by hydrolysis of
the ethyl ester as described in example 54 which gave the title compound (8 mg,
0.013 mmol). Purity > 95% by HPLC M+H" 613.08.

Example 58
Ph
@)
~
= .0 2
Q i
N
O
N—< N
o 0 ) oy

(1R,28)-1-{[(25,4R)-1[(1,1-Dioxo-tetrahydro-1 -A8-thiophen-3-yl -carbamoyl)-4-(7-
methoxy-2-phe nyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid (58)

The procedure described in example 53 was followed but with the use of 3-
aminotetrahydro-1H-1A°-thiophene-1,1-dione instead of 2-(2-methoxy-phenoxy)-
ethylamine, followed by hydrolysis of the ethyl ester as described in example 54
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Exanple 57 Ph I N oo 1 NONN O0O0OOH S (1
R 2S)-1-{[(2S

WORPGABAR) - 4- ( 7- Met hoxy- 2- phenyl - qui nol i n- 4- yPaxgE2ad5/000096
-[ (t hi ophen-
met hyl ) - car banoyl ] - pyrrol i di ne-2-car bonyl } -am no) - 2-vi
nyl - cycl opr opanecar boxylic acid (57) The procedure
descri bed in exanple 53 was Ol | owed but with the use
of thiophene-2- nethylam ne instead of
2- (2- met hoxy- phenoxy) - et hyl am ne, followed by

whllf!b(gé\% ¥ @ieompdid]l Bg, 8089, Hestys 94 bymm_@mnhe

whi ch gave the title conpound (8 nj, 10 O:

6351%” Purity > 95% by HPLC M+H+ 613. 08. Exanpl e 58
Ph N | OGSLOO\ 1 O NO NNOO H (1
R 2S)-1-{[(2S, 4R) -1

Example $90i oxo- t et r ahydr o- 1- 26- t hi ophen- 3-yI

- car banmoyl )-4-(7- 15 oxy- 2- phe
nyl - qui nol i n- 4-yl oxy) -py | i di ne-2-carbonyl]-am no}-2
-vinyl - S \ 0

NH,

2-Amino-3,3-dimethyl-N-thiophen-2-yl-methyl-butyramide (59)

The title compound was prepared as described in example 17 but with the use of
thiophene-2-methylamine instead of aminoindanole followed by removal of the Boc
group as described in example 18.

Example 60

2-Amino-N-(6-hydroxy-4,5,6,7-tetrahydro-benzo[b]thiophen-5-yl)-3,3-dimethyl-
butyramide (60)

The title compound was prepared as described in example 17 but with the use of 2-
amino-4,5,6,7-tetrahydro-benzo[b]thiophen-5-ol instead of aminoindanole followed by

removal of the Boc group as described in example 18.

' o
\/N\/\N);iNHz

Example 61
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cycl opropanecar boxylic acid (58) The procedure

described in exanple 53 was foll owed but with the use
wof0@7/073216 not et r ahydr o- 1H 176-t hi ophene- 1, 1- di 80®/SE2005/000096

i nstead of 2-(2-nethoxy-phenoxy)- ethylam ne, foll owed

by hydrolysis of the ethyl ester as described in

exanpl e 54 WD 2005/ 073216 PCT/ SE2005/ 000096 102 whi ch

gave the title conmpound (1308y, 0.02 nmml). Purity >

95% by HPLC MtH+ 635.05. Exanple 59 CS 0O N NHa 5

2- Am no- 3, 3-di net hyl - N-t hi ophen- 2-yl - net hyl - but yram de
2-ARRINIB R inl liR QBRAYA Wity A ERidRSedpscr | bed 1

exanple 17 but wth'the use of ‘
The filleopstiteelnel vigg PREPAFAGRS desstieedingPxagilagdi Rubwidh ke use of

. [

N,N‘e giglntg@igﬂedll%ﬁﬁé\fgh%'eééd Eégﬁgﬁamdﬁlﬁgemo%d%ﬁﬁém&sldof the Boc
grogp Afdascrieedan ipyameley1®, 5, 6, 7- t et rahyd ro-benzo[b]th

i ophen-5-yl)-3, 3-di nethyl - butyram de (60) 15 The

title conpound was prepared as described in exanple 17

Exaiple®@t h t he use of 2-
am no-4,5, 6, 7-t et rahydr o- benzo[ g] t hi ophen-5-0l instead

2t descr] BSZ‘”?L%LZ@?@W@%&%"E he Boe grodp
0]
|
2-Amino-N-[2-(2-methoxy-phenoxy)-ethyl]-3,3-dimethyl-butyramide (62)
The title compound was prepared as described in example 17 but with the use of 2-
methoxyphenoxyethylamine instead of aminoindanole followed by removal of the Boc

group as described in example 18.

Example 63
0

HO\C/N)iNHz

2-Amino-1-(3-hydroxy-pyrrolidin-1-yl)-3,3-dimethyl-butan-1-one (63)
The title compound was prepared as described in example 17 but with the use of (R)-
3-pyrrolidinone instead of aminoindanole followed by removal of the Boc group as

described in example 18.

Example 64

2-Amino-N-(1,1-dioxo-tetrahydro-1-A%-thiophen-3-yl)-3,3-dimethyl-butyramide (64)
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N NHa 20 WD 2005/073216 PCT/ SE2005/000096 103

2- Am no- N- ( 2- di et hyl am no-et hyl ) -3, 3-di net hyl - but yram
wdeaostt)21dhe title compound was prepared as degcrisBems/000096

in exanple 17 but with the use of

N, N- di et hyl et hyl enedi am ne i nstead of am noi ndanol e

foll owed by renoval of the Boc group as described in

exanpl e 18. 5 Exanple 62 0104 O\/\N H2 ©

2- Am no- N-[ 2- ( 2- net hoxy- phenoxy) -et hyl ] -3, 3-di net hyl -b

utyram de (62) The title conpound was prepared as

The@geé Eérﬁﬁ&ddﬂ/\/@(ﬁ@ﬂaﬁedlgs Qé’écrl%& kh é)fé%ﬁlé Q7‘P3fut With ;H% use of 2-

met hoxyphenoxyet hyl am ne i nstead am noi ndanol

meﬁfaﬂ%'mxwhwémm%ﬁadtqﬁ @rrmmndag\odm@lla\ge@ by cermwﬂ of the Boc

megcrm,gémp%% 0 HO-CN C H2 15 2-Amino-1
3-hydroxy-pyrrolidin-1 -yl)-3,3-di nethyl-butan-1

-one (63) The title conmpound was prepared as descri bed
Exhmp@@npl e 17 but with the use of (R)- 3-pyrrolidinone
”—Tﬁgféﬁd of am noi ndanol e foll owed by renoval of the

Boc group as described in e le 18. 20 Exanple 64 0

Ir o o -~N NH2

< "N

[ :
N’ A o
QLN” i
)

(1R,28)-1-{[(2S ,4R)-1-[(1S)-1-(2,2-Dimethyl-1-[(thiophen-2-yl-methyl)-carbamoyl]-
propylcarbamoyl}-4-(7-meth oxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (65)

To a solution of 12 (0.06 mmol) in THF (2 mL), was added a large excess of NaHCOg3
(s) and a solution of phosgene in toluene (0.078 mmol). After 10 min of agitation the
slurry was filtered and concentrated to dryness. The solid was redissolved in
dichloromethane and a large excess of NaHCOj3; (s) and 59 (0.09 mmol) was added.
The slurry was agitated for 30 hrs at RT. The slurry was filtered, concentrated to
dryness, re-dissolved in MeOH and subjected HPLC purification to give the title
compound (15.5 mg, 0.02 mmol). Purity by HPLC > 95%. M+H" 754.2.

Example 66
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2- Ami no- N- (1, 1- di oxo-tetrahydro-1-a' 6-thi ophen-3-yl)-3

, 3-di met hyl - butyram de (64) WO 2005/073216
WOCHIsBE2165/ 000096 104 The title conmpound wasPETSR2008/d00096

as described in exanple 17 but with the use of 2-

nmet hoxyphenoxyet hyl am ne i nstead of am noi ndanol e

foll owed by renoval of the 1%%0 group as described in

exanple 18. 5 Exanmple 65 I~"7 / N 0O SNO- 0 NNO

~{ N 00 (1 R29-1-{[(2S,4R)-1-[(1

S)-1-(2,2-Di net hyl -1-[ (t hi ophen- 2-yl - met hyl ) - car banoyl

]- propyl carbanoyl }-4-(7-meth e o

oxy- 2- phenyl - qui nol i n- 4-yl oxy) - gy, r ol i di ne- 2- car bonyl ]

- am no}-2-vinyl-cy pr opanec xyI ic acid ethyl
ester (%55) 10 To a 06 mnol) in THE
(2 m), was added al (s) and a
solution of phosgene mféﬁ u {.O Q,78 mml) After 10
mn of agitation the sl §( tered and _
concentrated to dryness. The® SO|I vells redi ssolved in

di chl oronmet hane and a | arge excessjof NaHCO3 (s) and
59 (0.09 mmol) was added. The slurry was agitated for

(1R )-8 (28, 4RI 1 -[ (e~ 15 2uz-Dynmgs| 1f[ {higphed.2- gﬁ‘i&‘i’rﬁi)trfa?ﬁé‘rﬁoyﬂ]o
éjr Y| , (re dj sso5v and subj ected HPLC

pro%yac PI Cgil? én 7tr8e{éw§)é pﬁ@nyll rqyine lnz%ﬁlﬁwrpyrr@!@ngen@rbonyl]
amifop2-vimybey clograpariacablyoxii)-&¢ 52 ‘ngogg/H'l'F{O754 2. Exanple
To &8l P85 U328 %0 B i D R H 253 mL) was added 1M
LIOH 10 equiv. T he solution was kept at 50 °C for 60 min. After cooling to RT, HOAc
20 equiv. was added followed by toluene (2 mL) and then concentrated to dryness.
The residue was taken up in ethyl acetate, filtered and concentrated to dryness to

give the title compound (13 mg, 0.017 mmol). Purity > 95% by HPLC M+H* 748.13.

Example 67

Fh

g
" T
N
Q‘NN N (o]
°°¥0H
/

(1R,28)-1-{[(28,4R)-(1S)-1-[(1S,2R)-1-[1 -(5-Hydroxy-4,5,6,7-tetrahydro-
benzo[b]thiophen-4-yl-carbamoyl)-2,2—dimethyl-propylcarbamoyl]—4-(7—methoxy-2-
phenyl—quinoIin—4—onxy)—pyrrolidine-2-carbonyl]-amino}-2-vinyl—
cyclopropanecarboxylic acid (67)

The procedure described in example 65 was followed but with the use of 60 instead
of 59, followed by hydrolysis of the ethyl ester as described in example 66 which gave
the title compound (4 mg, 0.005 mmol). Purity > 95% by HPLC M+H" 782.16.
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Ph N bO NO HNNO ~(" N OOM™ (1
R 2S)-1-{[(2S,4R)-1-[(1 S)-1-(2, 2-Di et hyl -
wo-2p(stonsaphen- 2- yl net hyl ) - car banoyl ] - PCT/SE2005/000096

propyl car banoyl } - 4- (7- met hoxy- 2- phenyl - qu

i nolin-4-yl oxy)-pyrrolidine-2-carbonyl] -

am no} - 2-vi nyl -cycl opropangcarboxylic acid (66) 5 To a

solution of 65 (14 ny, O. oo nmmol) in THF-MeOH 2:3 (2

m-) was added 1 M Li OH 10 equiv. The solution was

kept at 50 C for 60 mn. After cooling to RT, HOAc 20

equiv. was added foll owed by toluene (2 nL) and then

concentrated to dryness. The residue was taken up in
Examplaf8 acetate, filtered and concentrated to dryness to

give the title conmpound (13 ng, & 017 nmol). Purity >

95% by HPLC M+H+ 748.13. 10 Exghple 67 Ph N OO OO

NNo OO ™ (1 S)‘l{[(2843)418)1[(1

S, 2R) - 1- [ 1- ( 5- Hydr oxy, 670 eydro-

; -?dl met hyl - propyl ca

benzo[ b] t hi ophen- 4 -
rbamoyl ]-4-(7- nethoxy 2- N o
phenyl - qui nol i n-4-yl o -pyr(oll Mneg 2- car bonyl | - ami no
}-2-vinyl - o © *§§50H
/

(1R,28)-1-{[(2S,4R)-1-[(1S)-1-(2-Diethylamino-ethylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-

amino}-2-vinyl-cyclopropanecarboxylic acid (68)

The procedure described in example 65 was followed but with the use of 61 instead
of 59, followed by hydrolysis of the ethyl ester as described in example 66 which gave
the title compound (6 mg, 0.008 mmol). Purity > 95% by HPLC M+H* 729.24.

Example 69
Ph

O y
\ .
o} o

¥\ 0 5 o

Nl_é gj% l

N N o}
\\<° 0 §/<0H

/
(1R,28)-1-{[(2S 4R)-1-[(1S)-1-[2-(2-Methoxy-phenoxy)-ethylcarbamoyi]-2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-ph enyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (69)
The procedure described in example 65 was followed but with the use of 62 instead

of 59, followed by hydrolysis of the ethyl ester as described in example 66 which gave
the title compound (3 mg, 0.004 mmol). Purity > 95% by HPLC M+H" 780.19.
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cycl opropanecar boxylic acid (67) The procedure
described in exanple 65 was foll owed but with the use
woho@d73nset ead of 59, foll owed by hydrol ysis e8CTISE2005/000096
ethyl ester as described in exanple 66 which gave the
title conpound (4 ng, 0.005 mmol). Purity > 95% by
HPLC M+H+ 782.16. WD 2005/98?216 PCT/ SE2005/ 000096
106 Exanple 68 Ph NO NNNO O
GiU_RZS-L{H234m 1-[(1 S)-1-(2-Di et
hyl am no- et hyl car banoyl ) - 2, 2-di met hyl 5
ExdthgrYylocar banoyl ] - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl ox
y)-pyrrolidine-2-carbonyl]-
am no} - 2-vi nyl - cycl opr opanecarpoxylic acid (68) The

procedure described in exanpl 5 was foll owed but
with the use of 61 i pstead | fol | oned by

hydrol ysis of the e(%?l oest er scribed in exanple
66 which gave the ti

e C ound (j6 ng, 0.008 nmol).
4. 90 Exanple 69 Ph ~

OH

Purity > 95% by HPLC
&00 o NI N~NNOO Oy

(1R,28)-1-{[(2S,4R)-(18)-1-[(3R)-1-(3-Hydroxy-pyrrolidine-1-carbonyl)-2,2-dimethyl-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (70)

The procedure described in example 65 was followed but with the use of 63 instead
of 59, followed by hydrolysis of the ethyl ester as described in example 66 which gave
the title compound (12.4 mg, 0.02 mmol). Purity > 95% by HPLC M+H* 700.16.

Example 71

7 N

@]
O\II

(1R,28)-1-{[(2S ,4R)-1-[(1S)-1-(1,1-Dioxo-tetrahydro-1-A%-thiophen -3-yl-carbamoyl)-
2,2-dimethyl-propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (71)

The procedure described in example 65 was followed but with the use of 64 instead
of 59, followed by hydrolysis of the ethyl ester as described in example 66 which gave
the title compound (13 mg, 0.014 mmol). Purity > 95% by HPLC M+H" 748.13.

Example 72



(1 R29)-1-{[(2S,4R)-1-[(1

S)-1-[2-(2- Met hoxy- phenoxy) - et hyl car banoyl ] -2, 2-di net h
wel2e0spremy| car banoyl } - 4- (7- net hoxy- 2- ph PCT/SE2005/000096

enyl - qui nol i n-4-yl oxy) - pyrrolidine-2-carbonyl] 15

am no} - 2-vi nyl - cycl opropanecar boxylic acid (69) The

procedure described in exaqPIe 65 was foll owed but

with the use of 62 instead!®f 59, followed by

hydrol ysis of the ethyl ester as described in exanple

66 which gave the title conpound (3 ng, 0.004 nmol).

Purity > 95% by HPLC. MtH+ 780.19. WD 2005/ 073216

PCT/ SE2005/ 000096 @ Example 70 Ph / N ol ON

col Ol NXNO N 070 T R 2S)-1-{[(2S, 4R) - (1

S)-1-[(3R) - 1- (3- Hydr oxy= ol i di ne-1-carbonyl)-2, 2-d

nmet hyl - Q

propyl car banoyl ] - 4- oxy 2- phenyl - qui nol i n- 4-yl ox

y)-pyrrolid ine-2-c 318
ca/(b%yl ic acid (70) The

am no} - 2-vi nyl - cycl opr
procedure described in exa s foll owed but
with the use of 63 instead of gg;f?ollomed by

hydrol ysis of the ethyl ester as described in exanple

(SIS TN R Y Cho
(phemylgylfopyl)L- norvahnamlde (72

To a solution of 10 (60 mg, 0.13 mmol) in DMF, HATU (124 mg, 0.325 mmol),

5 diisopropylethylamine (114 pL, 0.65 mmol) was added and agitated for 30 min at RT.
A solution of 75 (0.157 mmol) in DMF was added. The slurry was agitated for 16 hrs
at RT followed by concentration to dryness. The residue was taken up in DCM and
washed with NaHCO; (sat.), and water. The organic layer was dried, concentrated
and subjected to silica column chromatography (gradient elution from 100% DCM to

10 2%MeOH/DCM) to give the title compound (61 mg, 0.087mmol). Purity > 90% by
HPLC. M+H*703.23.

Example 73

) O

15 (4R)-4-[(7-methoxy-2—phenquuinolin-4-yl)oxy]-L—proIyI-N1-(phenylsulfonyl)-L-

norvalinamide (73)



10

15

20

25

NNO pON 0,11 0 OO OH

(1R, 29)-1-{[(2S,4R) -1-[(1S)-1-(1, 1- Di oxo-tetrahydro-1-
waaedshizemben - 3-yl - carbanoyl )- 2, 2-d PCT/SE2005/000096

i met hyl - propyl car banoyl ] - 4- ( 7- met hoxy- 2- phenyl - qu

i nol i n-4-yl oxy)-pyrrolidine-2-

carbonyl ] - am no} - 2- vi nyl - cycl opr opanecar boxyl i ¢ aci d

(71) 15 The procedure desctdbed in exanpl e 65 was

followed but with the use of 64 instead of 59,

foll owed by hydrolysis of the ethyl ester as described

Con‘nBoW@Wﬁs RELMA IRIM-FRES: 1 Eﬂ%l':ffotrlzes ROAIRH “ﬂ1e(§o3ut®| 'was co-
Purity > 95% C WH+ 748

evepREaied wnthtolmezt@@syrwgz\ieldFi@ﬂ’f%smwpéd@oga 108 N~O
9NO/ ~-00-\VO0,0 N
(4R) - 1- (tent - but oxycar bonyl )-4-[(7-met hoxy-2-p
Exarepig[74ui nol i n- 4-yl ) oxy] - L- prol yl - N1-
(phenyl sul fonyl)-L-norvalinam de (72) To a solution of
10 (60 ng, 0.13 mml) in P HATU (124 ngy, 0.325
mmol ), 5 diisopropyl et aging Y444 L, 0.65 nmmol ) was
added and agitated f 30 M n at)R[. A solution of 75
(0.157 nmol ) in DWF added. lurry was agitated
for 16 hrs at RT followed by concentration to

Ca%W@é&%@ 1 [@@h@%%ﬁyl}aﬂ*ﬁ%c%dn?l]@@ﬂ amenyméthﬂcaster

sat.), and water. The organic | ayer was
(74yr i ed, concentrated

To a stirred solution of Z-Nva-OH (150 mg, 0.59 mmol) in THF (6 mL), CDI (400 mg,
2.4 mmol) was added. The slurry was agitated for 30 min at RT followed by the
addition of DBU ( 200 uL, 1.3 mmol) and a solution of benzenesulfonamide (250 mg,
1.59 mmol) in THF(2 mL). The mixture was stirred at 60 °C for 48 hrs followed by
concentration to dryness. The residue was dissolved in MeOH and subjected to
HPLC purification to give the title compound (118.5 mg, 0.304 mmol). Purity > 95% by
HPLC. M-H" 389.0, +Na 412.96.

Example 75
N (0]

\—4 A0

> N—S
(2S)-2-Amino-N-(phenylsulphonyl)pentanamide (75)
Compound 74 was dissolved in MeOH (5 mL) followed by the addition of Pd/C and
subjected to hydrogenation for 2 hrs. The slurry was filtered through celite, washed

with MeOH and concentrated to dryness to give the title compound. Yield 100%.
M+H* 257.3.

Example 76



10

15

and subjected to silica colum chromat ography

(gradient elution from 100% DCMto 10 2%eOH/ DCM to
wgoives/arbmetitl e conpound (61 ng, 0.087mmol ). PRCTSE2005/000096

90% by H PLC. MrH+ 703.23. Exanple 73 INS O N NO

O0 .0 i NS 15

(4R) - 4-[ (7- met hoxy- 2- pheny] qui nol i n-4-yl ) oxy] - L-prolyl

-N - (phenyl sul fonyl ) - L- no}g’ linam de (73) WO

2005/ 073216 PCT/ SE2005/ 000096 109 Conpound 72 was

kept in DCMTFA 2:1 (2 m-) for 2.5 hr at RT. The

sol ution was co- evaporated with tol uene to dryness.

Yield 100% MtH 603.1ar[,ple 74 ONO\ O\ NS 5

Carbamic acid, [(1 S)- S h

-[ [ (phenyl sul f onyl ) am no] cafbenyl | butyl j -,

phenyl net hyl est er (74) Te a stirred solution of

Z- N\va- OH (150 ng, 59 rn |n THE (6 nL), CDI (400

ng, 2.4 mol) ry was agitated for

30 mn at RT foll tlon of DBU (200
L, 1.3 mmol) andy a.(S‘G on of !’%sulfonam de (250

ng,

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-({1-
[(cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-amide)-2-[(1-
phenylmethanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] (76)

To solution of 42 (8.7 mg, 0.011 mmol) in chloroform (1ml) was added o-
toluenesulfonamide (7 mg, 0.04 mmol) followed by diisopropylethylamine (21 pL, 0.12
mmol). The solution was stirred at RT for 10 min and then at -20 °C for 30 min.
PyBOP (46.5 mg, 0.08 mmol) was then added as a solid. The solution was kept at -20
°C for 48 hours. The solution was then poured into aqueous NaHCO; (sat.) and
washed with water. The organic layer was dried, concentrated and subjected to
purification by HPLC, affording the title compound as a white solid (2.8 mg, 0.0049
mmol), Purity by HPLC > 95%, M+H" 936.26.

Example 77

N-(2-Hydroxy-indan-1-yl)-2-[4-(6-methoxy-3-phenyl-naphthalen-1-yloxy)-2-(1-
methanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-pyrrolidin-1-yl]-3,3-dimethyl-
butyramide (77)



1.59 mmol) in THF(2 nL). The m xture was stirred at 60
C for 48 hrs followed by concentration to dryness.
woheosreesitdue was di ssolved in MeOH and subj ect edTiSB2005/000096
HPLC purification to give the title conpound (118.5
ny, 0.304 mmol). Purity > 95% by HPLC. M H+ 389. 0,
+Na 412.96. 15 Exanple 75 NO O N 'S
(2S) - 2- Am no- N- (phenyl sul ch]nyI ) pent ananmi de (75)
Compound 74 was dissolved in MeOH (5 m-) followed by
the addition of Pd/C and 20 subjected to
Thd WRIReRRahd AAs bpatedhs desthiBed |nLhrbe|p‘Y@756,théiﬁ$ﬂ¢@s carboxylic
through celite, washed wth MeOH and concentrated to
acidistarivg snateriajiape matansstifenapyde vsiead ofpdply engoufonamige:
- o3 ﬁ}g AP 2 73216 PCT/ SE2005/ 000096
viekion PR ERIBLE S, 08 MEHRPIE T TN S
4- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrolidine-1,

5 Ei,{?_@%_z?rboxyl ic acid 1-({1-
ohexyl - met hyl car banoyl - net hyl ) - car banoyl | - 2, 2-di
met hyl - propyl } - am de) #25[ (1

phenyl met hanesul f onyl %‘ ogarhonyl - 2- vi nyl - cycl opr opyl
)-ami de] (76) 5 To sol utilnlof] 42 (8.7 ny, 0.011 mol)
in chloroform (1 m) was added a-

0
Q N
Nj(%,\l (o]
O/\N)j\ ° 0 NO\\s”o
1

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-{[1-

(cyclohexylmethyl-carbamoyl)-2-methyl-propyl]-amide} 2-{(1-
phenylmethanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] (78)

10  The title compound was prepared as described in example 76,
using 23 as carboxylic acid starting material. Yield 2%. Purity > 95% by HPLC. M+H*
865.28.

Example 79

Cﬁ”pp*fv@

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-{[1-

15

(cyclohexylmethyl-carbamoyl)-2-methyl-propyl]-amide} 2-[(1-
phenylmethanesulfonylaminocarbonyl-butyl)-amide] (79)



tol uenesul fonam de (7 ng, 0.04 mml) followed by
di i sopropylethylamne (21 L, 0.12 mol). The sol ution
woasosgirsrised at RT for 10 min and then at -20 €CTSE288000096
mn. PyBOP (46.5 ng, 0.08 mmvl) was then added as a
solid. The solution was kept at -20 C for 48 hours.
The sol ution was then poured into aqueous NaHCGO3
(sat.) and 10 washed with Weter. The organi c | ayer was
dri ed, concentrated and subjected to purification by
HPLC, affording the title conpound as a white solid
by infdka 78 2 as carboxylic
Thel st oy WA Brofired bs JRmbd ibharpic-To, &0 52 gs carbowy
acidstarting material. Yield 8%. Purity > 95% by HPLC. M+H"855.28.
N- ( 2- Hydr oxy-i ndan- 1-yl ) - 2-[ 4- ( 6- net hoxy- 3- phenyl - naph
t hal en- 1-yl oxy) - 2- ( 1-
Examnl@88esul f onyl ani nocar bonyl - 2- vi nyl - cycl opropyl ) - pyrr
olidin-1-yl]-3,3-dinmethyl - butyramde (77) WO
2005/ 073216 PCT/ SE2005{0(0096 111 The title conpound
was prepared as descri b&d 'n\rrbl e 76, using 14 as
carboxylic acid starting he al and
met hanesul f onani de i nstead of a-tol uenesul fonam de.
Yield 13% Purity by HPLC >A95% MrH+839. 16. 5 Exanpl e
78 0-~-N O ONPNN® CxyMC OON-~\ S el

o8 I g
Qﬁ»1 5 8

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1-

benzenesulfonylaminocarbonyl-butyl)-amide] 1-{[1-(cyclohexylmethyl-carbamoyl)-2-

methyl-propyl}-amide} (80)

The title compound was prepared as described in example 76, using 52 as carboxylic
10  acid starting material and benzensulpnonamide instead of a-toluenesulfonamide.

Yield 21.5%. Purity > 95% by HPLC. M+H"841.28.

Example 81

15  4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1-
benzenesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] 1-({1-[(cyclohexyl-
methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-amide) (81)
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4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidine-1,
2-di carboxylic acid 1 -{[I| -
woOeyasloobagy| et hyl - car banmoyl ) - 2- net hyl - pr opyl ] Pawisda305/000096
2-[(1 -
phenyl met hanesul f onyl am nocar bonyl - 2- vi nyl - cycl opr opyl
)-amid e} (78) 10 The title conpound was prepared as
described in exanple 76, u¥lhg 23 as carboxylic acid
starting material. Yield 2% Purity > 95% by HPLC.
MrH+  865.28. Exanple 79 I N\ O O OjOO N NHS
TG M RS 26 deRaloet oS Y ST f i ne- 1,
berzedesidfiobamidei iostaad df d-idlienesulfonamide. Yield 26 %. Purity by HPL.C >
£ I met hyl - car banoyl ) - 2- et hyl - propyl ] - am de
95 2/0‘:?(){&{?%?2 "met hanesu o vi-propyl] }
| f onyl am nocar bonyl - butyl)-am de] (79) WO 2005/073216
EXPCT/ 322005/ 000096 112 The title compound was prepared
cribed in exanple 76, using 52 as carboxylic
ield

acid starting materi al 8% Purity > 95% by

&€ ONNO C~NOO

uinoIin-4-y|oxy)-pyrro|iding¥ , 2-di carboxylic acid
2-[(1-

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1-
benzenesulfonylaminocarbonyl-butyl)-amide] 1-{[1-(2-hydroxy-indan-1-ylcarbam oyl)-
2-methyl-propyl]-amide} (82)

To a solution of 73 (24.1 mg, 0.04 mmol) in DCM (2 ml), was added a large excess of
NaHCO; (s) and a solution of phosgene in toluene (50 pL, 0.096 mmol). After 10 min
of agitation the slurry was filtered and concentrated to dryness. The solid was
redissolved in DCM and a large excess of NaHCOj (s) and 2-amino-N-(2-hydroxy-
indan-1-yl)-3-methyl-butyramide, described in example 35, (0.1 mmol) was added.
The slurry was agitated for 40 hrs at RT. The slurry was filtered, concentrated and
subjected to HPLC purification, to give the title compound (1.6 mg, 0.0018 mmol).
Purity > 95% by HPLC. M+H" 877.21.

Example 83
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benzenesul f onyl am nocar bonyl - but yl ) - am de]

1-{[ 1- (cycl ohexyl net hyl - car banoyl ) - 2-
worbdworsnasopyl | - am de} (80) The title conmpoundPG@ESE2005/000096

prepared as described in exanple 76, using 52 as

carboxylic 10 acid starting material and

benzensul pnonam de i nstead of a-tol uenesul f onam de.

Yield 21.5% Purity > 95% bi# HPLC. M+H+841.28. Exanpl e

81\ I N\ O /NNNS ~Otr Il IINOO OOI 15

4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidine-1,

2-di carboxylic acid 2-[ (]

2-Vvipyl -cycl opropyl ) -am d
e] 1-({1-[(cycl ohexyl - e A
net hyl car banoyl - met hyl ) - car beingy| | - 2, 2- di net hyl - pr opy!|
}-ami de) (81) WO 2005/0732162 PCT/ SE2005/ 000096 113
The title corrpound w prep d as described in

exanpl e 76, using genf am de instead of
a-t ol uenesul f onam dez “t.‘ﬁ) Pyzity by HPLC > 95
% MHH+ 922, 23. SFQ@n“bI O~N‘SFO NON N\

~/ONS] 0/00

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1-
benzenesulfonylaminocarbonyl-butyl)-amide] 1-({1-[(cyclohexyl-methylcarbamoyl-
methyl)-carbamoyl]-2,2-dimethyl-propyli}-amide) (83)

The title compound was prepared as described in example 82 but using 21 instead of
2-amino-N-(2-hydroxy-indan-1-yl)-3-methyl-butyramide. Yield 2%. Purity > 95% by
HPLC. M+H" 912.25.

Example 84

W2

7 N

=

g \
HO H @/H ij\
R
1

(1R,25)-1-{[(4R,28)1-(1-(1S)-Hydroxymethyl-2,2-dimethyl-propylcarbamoyl)-4-(7-
methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl}-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (84)

Treatment of compound 12 as described for the preparation 13 but with the use of
(S)-tert-leucinol instead of 2-amino-N-(2-hydoxy-indan-1-yl) 3,3-dimethyl-butyramide
provided the title product. M+H" 645.2.
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4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidine-1,
2-di carboxylic acid 2-[(1-

woensangxel f onyl am nocar bonyl - butyl ) -am de] | PEISE2005/000096

- (2- hydr oxy-i ndan- 1-yl car bam oyl ) -
2-nmet hyl - propyl]-am de} (82) 10 To a solution of 73
(24.1 ny, 004mml)|nDCM 2 M), was added a | arge
excess of NaHCO3 (s) and %0l ution of phosgene in
toluene (50 L, 0.096 mmol ). After 10 min of agitation
the slurry was filtered and concentrated to dryness.
Exahitle 889! 1 d was redi ssolved in DCM and a | arge excess of
(s) and 2-am no- N (2-hydroxy-
i ndan-1-yl) - 3-net hyl - but yTgm de, described in exanple
35, (0.1 mmol) was added.*X15 The slurry was agitated
for 40 hrs at RT. The slurygy\aas filtered,
concentrat ed and subj ect ed Q’" C purifi cat i on, to
give the title conpound (1¢6 ng, 0.0018 mmol). Purity
> 95% by HPLC. MrH+ 877.2 Exagpl e 83 WD 2005/ 073216
PCT/ SE2005/ 000096 1%;\4‘ Hﬂ VO ONON NO -

o NOO- \NSO o0
4- (7- Met hoxy- 2- phenyl =gut nol i n- 4- yl oxy) - pyrrolidine-1,
2-di carboxylic acid 2-[(1-

(1Rkﬂ£)ﬂe{ﬁ(@rM$ﬁF(yL a8)-Romayl@dhgimethyt-ptopyaaibde]oyl)-4-(7-methoxy-2-

phedi{ ulRd LTS itonBRE PR T2 vy ) (83

cyclbpeopanetaboxyiip @cicetind esier égr ed as described in
exanpl e 82 but using 21 instead of
2-am no- N- ( 2- hydr oxy-i ndan- 1-yl ) - 3- met hyl - but yr am de.
To ¥istirel 8StutidPuofi doynpeuld Betli§4 migPinG@icHidrbimetioheItessEatipl e

perl%éina%g (80 mg) was added at ambient temperature. After 4 hrs the slurry was

filtered through basic alumina and concentrated to dryness. M+H* 643.2.

Example 86

2

/N

¢ A
OH H %{H ﬁ\
SOLENS
H

ny,

(1R,28)-1-{[(4R,2S)1-{1-[((1S,2R)-2-Hydroxy-indan-1-ylamino)-methyl]-2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (86)

To a solution of compound 85 in THF (2 ml) and HOAc (0.5 mL) polystyrene bound
cyanoborohydride (2.36 mmol/g, 100 mg) and (1S,2R)-1-aminoindan-2-ol (18 mg)



o 4 HON -NOO. O ,, 1 (1
R 2S)-1-{[ (4R 2S)1-(1-(1

weOxeddydsngynet hyl - 2, 2- di met hyl - pr opyl car banoyl Pe#/S£2005/000096
met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne-2-carbo
nyl ] -am no}-2-vi nyl - cycl opropanecar boxylic acid ethyl
ester (84) 15 Treatnent of conpound 12 as descri bed
for the preparation 13 bull@ith the use of
(S)-tert-leucinol instead of
2-am no- N- ( 2- hydoxy-i ndan-1-yl)

- - r‘ . V .
was B e e AT TS R Eg) BBt puriies
on a prempl R Q3 R usity Iy NPL&>90%. M+ 376:5 " O (1

R 29)-1-{[(4R 2S)1-(1-(1

S) - Fornyl - 2, 2- di net hyl - propyl car banoyl ) - 4- ( 7- met hoxy- 2

Example 87

phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne- 2- car bonyl ] - am no
}-2-vinyl- 5 cycl opropanecagbpxylic acid ethyl ester
(85) To a stirred solution of npound 84 (64 ng) in
di chl or omet hane Dess-Martin a dionane (80 ng) was
added at anbi ent tenperature.d ¢r ¥ hrs the slurry
was filtered through basic um na and concentrated
to dryness. M-H+ 643.08. 1OH EQ%TF,I ep86 %6~"z o Q (H

A WabN
- 8 OH
Il

N
H

(1R,28)-1-{[(4R,28)1-{1-[({(1S,2R)-2-Hydroxy-indan-1-yl amino)-methyl]-2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (87)

To a solution of compound 86 in THF (2 mL) and MeOH (1 mL) 1N LiOH (0.2 mL)
was added and the solution was kept at 60 °C for 1.5 hrs. The slurry was neutralized
with 1N HCI to pH 7, concentrated and purified on a preep. HPLC giving pure product
by HPLC >95%. M+H"* 748.4.

Example 88
w,
7N
9— A
4 OH

Q “wp\r“ J
H o ° i
/N\(\H/;\ I
o)
(1R,28)-1-{[(4R,28)1-(1-{[(1S)-(Cyclohexyl-methylcarbamoyl-methyl)-amino]-methyl}-

2,2-dimethyl-propylcarbamoyl)-4-(7-methoxy-2-phenyl-qquinolin-4-yloxy)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (88)
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NN N NO OO (1 R29-1-{[(4R 25 1-{1-[((1

S, 2R) - 2- Hydr oxy- i ndan- 1- yl ami no) - met hyl | - 2, 2- di net hyl -
wonroeEy7eas banoyl } - 4- ( 7- met hoxy- 2- phenyl - qu PCT/SE2005/000096

i nolin-4-yloxy)-pyrrolid ine-2-carbonyl]- 15

am no} - 2-vi nyl - cycl opr opanecar boxylic acid ethyl ester

(86) To a solution of conpound 85 in THE (2 nm) and

HOAc (0.5 m -) polystyr enelbound cyanobor ohydri de

(2.36 mol /g, 100 ng) and (1 S, 2R)- 1-am noi ndan- 2- ol

(18 ng) WD 2005/073216 PCT/ SE2005/ 000096 116 was

Treaﬁﬁ’@rq ofBEmpaliHedeEs ét%cnﬂe&‘fo? theﬂ!ﬂ%pgﬂaﬁb# bEsEBR with the use of
I'tered, concentrated urif on a

2- apurq wy@thwm%%cemwef 6Mg) Eve'tﬁaﬂﬂé (B’Srg8) 1*amlr@mqlan -2-
ol iModed” b h)M &l{glé\bf thgé'tl"@ Litefas @es@ﬂlbed (n]example 87 provided the
R, 2S) - 2S) 1- {1?@5(1 S, 2R) 2- Hydr oxy- 1 ndan- 1-yl

tltleaqu%t Iﬁ{mty]py ]—LP2_02>Q~§° -hlj 769.
propyl car banoyl } - 4- ( 7- met hoxy- 2 phenyl - qui nol i n- 4-yl ox
y)-pyrrolid ine-2-carbonyl]-
am no} - 2-vi nyl - cycl opr opanecar boxylic acid (87) To a
idiggon of conpound 86 in THE (2 nm-) and MeCOH (1
% NLiOH (0.2 nm- ) 10 was added and the sol ution
was kept at 60 C for 1.5Phrs. The slurry was
neutralized with 1 N Hcﬁ ol@ pH 7, concentrated and
purified on a prep. HPLC g| g Fbure product by HPLC
>95% MrH+ 748. 4. Exarrp Q0 N~ ,NNO O

Acetic acid (15,2R)-1-((2S)-2-amino-3,3-dimethyl-butyrylamino)-indan-2-yl ester (89)
A solution of compound 17 (4g) was kept in pyridine-acetic anhydride 2:1 for 30 min.
DCM was added and the solution was washed with citric acid (aq) and NaHCO3; (aqg).
The organic layer was concentrated to dryness which gave the acetylated product
>90% pure by HPLC. The afforded compound was then kept in a solution of 30% TFA
in DCM for 1.5 hrs and then concentrated to dryness. Co-evaporation twice from
toluene gave the title product >90% pure by HPLC.

%\«%“Z Lo

(25,4R)-2-((1S,2R)1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-hydroxy-

Example 90

pyrrolidine-1-carboxylic acid tert.butyl ester (90)
A solution of HATU (6 g), diisopropylethylamine (6.8 mL), (1R,2S)-1-amino-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (1.5 g) and BOC-L-hydroxyproline (1.6 g) in
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NNH 15 (1 R29-1-{[(4R 2S)1-(1-{[(1

S) - (Cycl ohexyl - et hyl car banoyl - net hyl ) - am no] - net hyl } -
wa@a 2805786 hyl - propyl car banoyl ) - 4- ( 7- met hoxy- 2- pO&ISyL00/000096

ui nol i n-4-yl oxy) -pyrrolidine-2-

car bonyl ] - am no} - 2-vi nyl - cycl opr opanecar boxylic acid

(88) WD 2005/073216 PCT/ SE2005/ 000096 117 Treat nent

of conpound 85 as descri beH!& or the preparati on of 86

but with the use of

2-am no- 2-cycl ohexyl - N-netyl -acetam de (17 ng) instead

diclﬁ?rofrk%aa%@wéls SiRdaghing A The Iﬁii?étgfé! WSl dWigr BEMSUSHC O,

‘the ethyl ester as descr i n exanpl e 87 provided
(aq) fiéed and ¢ancppivaiad:HPIFq putity caPOMPMEH>386861. MrH+ 769.5 5
Exanple 89 0 OO NH2 H Acetic acid (1
S, 2R)-1-((2S)-2-am no- 3, 3-di net hyl - but yryl am no) -i ndan
ExammlgBlester (89) 10 A solution of conpound 17 (49)
was kept in pyridine-agetic anhydride 2:1 for 30 mn.
DCM was added and the sol ution was washed with citric
acid (aq) and NaHCG3 (a@). The organic |ayer was
concentrated to drynefS\wi ch gave the acetyl ated
product >90% pure by C.gh@/éfforded conpound was
then kept in a solution of o TFA in DCMfor 1.5 hrs
and then concentrated to dryness. Co-evaporation tw ce

S { e B DS a At i Badn SRR © Y
cyclopropanecarboxylic acid ethyl ester (91 )._

Compound 90 was kept in 30% trifluoroacetic acid in dichloromethane and 1% MeOH
for 2 hrs before it was concentrated to dryness. The residue was re-dissolved in
dichloromethane and during stirring 1N NaOH was added to pH 10-11. The organic
layer was separated and concentrated which gave 1.6 g of the title product. HPLC
purity ca. 90% M+H" 269.1.

Example 92
0 OH

~ :
(0]
&N | «(j» 8
s e
[

(1R,28)-1-({(2S,4R)-1-[(1S)-1-((1S,2R)-2-Acetoxy-indan-1-ylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl]-4-hydroxy-pyrrolidine-2-carbonyl}-amino)-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (92).
To a stirred solution of compound 89 (1.81 g) in acetonitrile at 0 °C solid NaHCO3
(800 mg) and p-nitrophenychlorocarbonate (1.2 g) was added. The slurry was taken
up to ambient temperature and stirred for another 30 min. To this slurrry a slution of
compound 91 (1.6 g) in acetonitrile (5 mL) diisopropylethylamine (1mL) was added.
After 10 min the resulting mixture was concentrated, re-dissolved in ethyl acetate and
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(2S,4R)-2-((1

S, 2R) 1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl ) - 4-
woOydsaxy216 20 pyrrol i di ne-1-carboxylic acid tereChsE05/000096

ester (90) A solution of HATU (6 9g),

di i sopropyl ethylamne (6.8 nL), (1

R, 2S) - 1- am no- 2-vi nyl - cycl o€r opanecar boxylic acid

ethyl ester (1.5 g) and BOE hydr oxyproline (1.6 Q)

in WO 2005/073216 PCT/ SE2005/ 000096 118

di chl oronmet hane was stirred for 1 hrs. The m xture was
waShdd Wi RSC®4 é&h@ﬁiﬁ%%'ﬂ@ﬁﬁ) 5 (\Age 1. @'ﬁlb&@na'&gncentrated WhICh gave

concentrat ed PLC purity ca 90% MrH+ 369. 1. Exanple
a >§Q%qyrepraquet by BPLE NITH™ 490.6

S,2R)-1-[(2S, 4R) - (4- Hydr oxy- pyrrol i di ne-2-carbonyl ) -am

i no] - 2-vi nyl cycl opropanecarboxylic acid ethyl ester
‘:ilgﬂ_’]?.iOoEx 93Conmpound 90 was kept in 30%trifluoroacetic acid
in dichloronethane and 1 % MeOH for 2 hrs before it

was concentrated to dryness. Th si due was

re-di ssolved in 10 di chl oroneth and during stirring
1 N NaCH was added tq pH 10- 11&>The organic |ayer was
separated and conc Tated wh I? gave 1.6 g of the

Exanple 92 O CH Q 1%
R, 2S) - 1- ({(2S,
S, 2R) - 2- Acet ox darit | c& bano ) , 2- di net hyl -

(1R,28)-1-({(2S,4R)-1-[(1)-1-((1S,2R)-2-Acetoxy-indan-1-ylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl]-4-phenylcarbamoyloxy-pyrrolidine-2-carbonyl}-amino)-2-vinyl-

title product. HPLCopurltyii%TQO%l\/H—H 269. 1.

cyclopropanecarboxylic acid ethyl ester (93)

To a stirred solution of compound 92 (20mg) in DCM and solid KoCO3 (200 mg) 20%
phosgene in toluene (1 mL) was added. After 6 hrs the slurry was filtered and
concentrated to dryness. To this residue a mixture of aniline (30 mg) DCM (3 mL) and
solid NaHCOj3; (50 mg) was added and agitated for 10 hrs. The mixture was filtered,
concentrated and purified on a prep. HPLC which gave the title product, >95% pure
M+H" 718.6.

Example 94
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pro pyl ca rba moyl]-4-hyd
roxy-pyrrolidine-2-carbonyl}-am no)-2-vinyl -
woyslsapsnpanecar boxylic acid ethyl ester (92). PCw/SE2005/000096
stirred solution of conpound 89 (1.81 g) in
acetonitrile at 0 C solid NaHCO3 20 (800 ng) and
p- ni t rophenychl orocarbonate (1.2 g) was added. The
slurry was taken wup to anb£@nt t enperature and
stirred for another 30 min. To this slurrry a slution
of conmpound 91 (1.6 g) in acetonitrile (5 nl)
(1 MQSﬁﬂmmMRﬂ hy) @sizre-A mv&fbxymﬁiaﬁdlgyﬁéarbar‘r\%l‘?ﬁ 2L gl—

the resulti nq m xture was concentr re-di §so

PropyicaiPRinoy idathenyicarkaman oxp 0B ol & SPEPREER0TE) BB0005

cydéb?oﬁ@@ﬁ%o%lkréc}ﬁz@@ (aq) and then with 0.5 N HC .
and concent rated which ?ave a >80% pure product

To BWOWEGOWP%‘@' B ipdapMe H@®MLY) was-added 1NILIOH (A2

mL ’The'do?&noﬁ wzagchf%e@ 1t5[ P|°C(f%r% hrls After cooling to ambient temperature
aC@C?Ryd ® 5AB£} Wy adqpgsncy 9|sebl§%wa§ cpngentratiichiotdnyiess. The
renié“ MFPQ( P&ﬂmédrmﬁd Bh%r}%leﬁqq P WA QEVRYAS Rﬁlé 81’08&0@'93%

é am no)-2-vinyl - cycl opr opanecar box
P“rét ’§)1¥ 43.8r (93) To a stirred sol ution of conpound 92

(20nmg) in DCM and solid K2CO3 (200 ng) 20% 10
phos ene in toluene (1 nL) was added. After 6 hrs the
was filtered and concentrated to dryness. To
this residue a mxture of anjline (30 ng) DCM (3 m -)
and solid NaHCO3 (50 nm) dded and agitated for
10 hrs. The mixture was filt concentrated and
purified on a prep. HPLC whic ave the title product,
>95% pure M-H+ 718.6. 15 Exa 94

oH :
N O
H o o
[

(53,3R)-3,4-Dihydro-1H-isoquinoline-2-carboxylic acid 5-((1R,2S)-1-carboxy-2-vinyl-
cyclopropylcarbamoyl)-1-{1-((18,2R)-2-hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-

propylcarbamoyl]-pyrrolidin-3-yl ester (95)

Treatment of compound 92 as described for the preparation of 93 but with the use of
1,2,3,4-tetrahydro-isoquinoline instead of aniline followed by hydrolysis of the ethyl
ester as described in example 94 gave the title compound. Purity >90%. M+H" 688.6.

Example 96
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15

sl HN\ Ol~10 OHN_NNO ~-OH 6~HOO~. 1l W
2005/ 073216 PCT/ SE2005/ 000096 120 (1

we.288)073216{ ( 2S, 4R) - 1-[ 1- ((1 PCT/SE2005/000096
S, 2R) - 2- Hydr oxy- i ndan- 1-yl car banoyl ) - 2, 2- di net hyl -
propyl car banoyl ] - 4- phenyl ca r banmoyl oxy-pyrrol i di
ne- 2-carbonyl }-amin o)-2-vinyl -
cycl opr opanecar boxyl i c aci 821 94) To a solution of
conmpound 93 in THF-MeOH 2:1 (3 m-) was added 1 N Li OH
(0.2 5 nL). The solution was heated to 60 C for 2 hrs.
After cooling to anbient tenperatuge acetic acid (0.5
m -) was added and the sol uti o@a%; concentrated to
dryness. The remaining residuén purified on a
prep. HPLC which gave the titl roduct >95% pure
MtH+ 648.5. 10 Exanple 95 N [ O OHO 11 NNNO
HOOI (5S, 3R -3, 4-DO%Mydro-

o}
H-i soqui nol i ne- 2- boxyl i §_acig_B- (I(1
R, 2S) - 1- car boxy- @@ MX%\:) 0 Z o
cycl opropyl car bandyl ) - 1- ((1 ”
S, 2R) - 2- hydr oxy- i ndan- 1- yl car banoyl ) -'2, 2- di nmet hyl -
(6S,3R)-3,4-Dihydro-2H-quinoline-1-carboxylic acid 5-((1R,2S)-1-carboxy-2-vinyl-
cyclopropylcarbamoyl)-1-[1-((1S,2R)-2-hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-

propylcarbamoyl]-pyrrolidin-3-yl ester (96)

Treatment of compound 92 as described for the preparation of 93 but with the use of
1,2,3,4-tetrahydro-quinoline instead of aniline followed by hydrolysis of the ethyl ester
as described in example 94 gave the title compound. Purity >90%. M+H" 688.6.

Example 97
N
@
HN
9)*0
H

OH
o} @ o}
y N
&“ﬁ(w A
o O
'n

(1R,28)-1-{[(2S,4R)-1-[(1S)-1-((1S,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl]-4-(pyridin-3-ylmethylcarbamoyloxy)-pyrrolidine-2-carbonyl]-amino}-
2-vinyl-cyclopropanecarboxylic acid (97)

Treatment of compound 92 as described for the preparation of 93 but with the use of
2-pyridine-3-yl-ethylamine instead of aniline followed by hydrolysis of the ethyl ester
as described in example 94 gave the title compound. Purity >90%. M+H"* 663.5.

Example 98
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propyl carbanmoyl ] -pyrrolid in-3-yl ester (95) 15

Treat nent of conmpound 92 as descri bed for the
wonrearatibon of 93 but with the use of PCT/SE2005/000096

1, 2,3, 4-tetrahydro-isoqui noline instead of aniline

foll owed by hydrolysis of the ethyl ester as

described in exanple 94 ga&; the title conpound.

Purity >90% M+H+ 688. 6. %nple 96 20 WD 2005/ 073216

PCT/ SE2005/ 000096 121 N O 1~1 O O 11 N_N ON kOH

(SSH-~C OO

(5S, 3R) - 3, 4- D hydr o- 2H qui nol i nex1- carboxylic acid

5-((1 R, 2S)-1-carboxy-2-vinyl -

cycl opropyl car banoyl ) - 1-[ 1- ((

S, 2R) - 2- hydr oxy- i ndan- 1-yl car yl)-2,2-di net hyl -

propyl car bamoyl ] - pyrrolidin-3-yl ester (96) 5

Treat ment of conpound 92 as déscfibed for the

preparation of 93 but omth t se of

1,2, 3, 4-tetrahydro-/gdi n Ilqeﬁfagh@aqlof anlllne

foll owed by hydr sk er

descri bed in exa ve & He t le conpound

Purity >90% MtH+ 688 6 Exanpl e 97[9N---' HN OO OH

O 011 NNNOO
(1R,28)-1-{[(2S,4R)-1-[(1S)-1-((1S,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-

propylcarbamoyl]-4-(methyl-phenethyl-carbamoyloxy)-pyrrolidine-2-carbonyl]-amino}-
2-vinyl-cyclopropanecarboxylic acid (98)

Treatment of compound 92 as described for the preparation of 93 but with the use of

N-methyiphenethylamine instead of aniline followed by hydrolysis of the ethyl ester as
described in example 94 gave the title compound. Purity >90%. M+H" 690.6.

Example 99

(1R,28)-1-({(2S,4R)-4-Benzylcarbamoyloxy-1-[(1S)-1-((1S,2R)-2-hydroxy-indan-1-
ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl]-pyrrolidine-2-carbonyl}-amino)-2-vinyl-
cyclopropanecarboxylic acid (99)

Treatment of compound 92 as described for the preparation of 93 but with the use of
benzylamine instead of aniline followed by hydrolysis of the ethyl aster as described
in example 94 gave the title compound. Purity >90%. M+H" 662.4.

Example 100
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HOOI10 (1 R29)-1-{[(2S,4R)-1-[(1 S)-1-((1

S, 2R) - 2- Hydr oxy- i ndan- 1-yl car banoyl ) - 2, 2- di net hyl -
wonroey7sas banoyl | - 4- (pyri di n- 3-yl met hyl car banopCosy 200900096

rrolidine-2-carbonyl]-am no}-

2-vinyl -cycl opr opanecar boxylic acid (97) Treatnent of

conpound 92 as described for the preparation of 93 but

with the use of 15 2-pyri d2fe-3-yl-ethyl anine instead

of aniline followed by hydrolysis of the ethyl ester

as described in exanple 94 gave the title conmpound.

Purity >90% M+H+ 663. 5. anpl e 98 WD 2005/ 073216

PCT/ SE2005/ 000096 122 ogféiyg? Ol~ 11 NNN\OH -;

)~ HOO (1 R 2S)-1-{[(2S; Mi(1 S)-1-((1

S, 2R) - 2- Hydr oxy- i ndan- 1-yl car l)-2,2-di net hyl -

propyl car banoyl ] - 4- (nethyl phehethyl car banoyl oxy) - pyr

rolidi ne-2-carbonyl]-#

2-vinyl - cycloprop.- \\98) 5 Treat ment

of conpound 92 a NI D d\épr th “‘plﬁéparatlon of 93

but with the use 0 yl phenet yfan1ne i nstead of

aniline foll owed by hydrol ysis of thé et hyl ester as

(1ras I 0ES g RS R B RGBT A2 2 dpethy

propylcaakho@H4~p heBlethylcartizindy®sxdv pyrr@lidlife-2-carbonyl}-amino)-2-vinyl-

Cy%é% r% ib&@‘c}s@dn@gﬁ?nzyl car banoyl oxy-1-[ (1 S)-1-((1

Treatment of compound 92 as described for the preparation of 93 but with the use of

phenthylamine instead of aniline followed by hydrolysis of the ethyl aster as described
in example 94 gave the title compound.Purity >90%. M+H" 676.5.

Example 101

Ph
“# N

0
I

o}
>i §—NN—<0 é 4 (O,\
]

(1R,2S5)-1-({(4R)-1-{[2-(tert-butoxycarbonyl)hydrazino]carbonyl}-4-[(7-methoxy-2-
phenylquinolin-4-yl)oxy]-L-prolyl}amino)-2-vinylcyclopropanecarboxylic acid ethyl
ester (101)
To a solution of tert-butyl carbazate (0.3 mmol) and p-nitro phenyl chioroformate (0.3
mmol) in acetonitrile (6 ml) was added sodium hydrogen carbonate (0.48 mmol) as
solid. The solution was stirred at RT for 5 hrs and then cooled down to 0 °C.
Compound 62 (0.3 mmol) dissolved in acetonitrile (10 mL) was mixed together with
diisopropylethylamine (0.75 mmol) at 0 °C, and then added to the previous solution.
The mixture was stirred at RT overnight and then concentrated to dryness. The
residue was dissolved in DCM and then washed with citric acid pH 4, followed by
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yl carbanmoyl )-2,2-d i nmet hyl -p ropy
| car banoyl | - pyrrolidi ne-2-carbonyl } -am no) - 2-vi nyl -
woyeisapsmpanecar boxylic acid (99) Treatnent of pCOISE2098/M00096
92 as described for the preparation of 93 but with the
use of 15 benzyl am ne instead of aniline followed by
hydr ol ysis of the ethyl aster as described in exanple
94 gave the title conmpound.] 2y | ty >90% MH+ 662. 4.
Exanpl e 100 WD 2005/ 073216 PCT/ SE2005/ 000096 123 ~ NH
aLl, O H~(NIl 6~HOO ™ (1

Naﬁ(ﬁﬁ) a&) Add \%§t’e4 Rirred o[véllarﬁ)ydﬂou’s(s(naluﬁhéﬁﬁheae R¥ifhted and

roxy-indan-1-ylcarb

copgenyiegip skiepp] The Ghen w%aﬁydlsg@w%mo@%%@nwmgd by column
ch.to%t ; améd}wm neJ 023 M%b'kr/Dénggﬁ%gE}%ﬁg%%g%%% f1o1

aci d Tr eat ment o conpound cri
mg)h%urﬁVéaéﬁdqw BRLG MO 868.1wi th the use of

phent hyl am ne instead of aniline followed by

hydrol ysis of the ethyl aster as described in exanple
Ex the title compound. Purity >90% M+H+ 676. 5.

Exanple 101 Ph 1 Nol o HONO HOOO--\ 10 (1

R 2S)-1-({(4R) -1-{[2-(tert-bupexycarbonyl ) hydrazi no] ca
rbonyl }-4-[ (7- met hoxy- 2- .

0

(1R,25)-1-({(4R)-1-{[2-(tert-butoxycarbonyl)hydrazino]carbonyl}-4-[(7-methoxy-2-
phenylquinolin-4-yl)oxy]-L-prolyl}amino)-2-vinylcyclopropanecarboxylic acid (159)
Method A: To a solution of compound 101 (0.0115 mmol) in THF-MeOH 2:3 (2 ml)
was added 1M LiOH (10 equiv) The solution was kept at 50 °C for 60 min. After
cooling to RT, HOAc (20 equiv) was added followed by toluene (2 ml) and then
concentrated to dryness. The residue was taken up in MeOH and then purified by
Prep LCMS which gave the title compound (0.7 mg). Purity >95% by HPLC M+H"
732.2.

Method B: To a solution of ferf-butyl carbazate (0.07 mmol) and p-nitrophenyl
chloroformate (0.07 mmol) in acetonitrile (3 ml) was added sodium hydrogen
carbonate (0.112 mmol) as a solid. The solution was stirred at RT for 2.5 hrs and
then cooled to 0 °C. Compound 103 (described below) (0.07 mmol) dissolved in
acetonitrile (10 ml) was mixed together with diisopropylethylamine (0.175 mmol) at 0
°C, and then added to the previous solution. The mixture was stirred at RT overnight
and then concentrated to dryness. The crude material was dissolved in MeOH and
purified by Prep LCMS which gave the title compound (4.8 mg). Purity >95% by
HPLC M+H" 632.2

Example 103
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phenyi qui nol i n-4-yl)oxy]-L-prolyl}am no)-2-vinylcycl op
ropanecar boxylic acid ethyl ester (101) To a solution

wohodsars2ibut yl carbazate (0.3 nmol) and p-nitrecpisems/000096

chl oroformate (0.3 15 mmol) in acetonitrile (6 m)
was added sodi um hydrogen carbonate (0.48 mmol) as
solid. The solution was stirred at RT for 5 hrs and
then cooled dowmn to 0 C @ﬁ"rpound 62 (0.3 mmol)
di ssolved in acetonitrile (10 m-) was m xed together
with diisopropylethylanne (0.75 nmol) at 0 C and
then added to the preyious solution. The mxture was
stirred at RT overnigftlland thepn concentrated to
dryness. The 20 residué §ssb| ved in DCM and then
washed with citric acid pH foll oned by WO
2005/ 073216 PCT/ SE2005/ 000096 124 NaHCO3 (aq) and
wat er, dried over anhydr sod|d1m sul phate, filtrated
and concentrat ed to dryn ﬁ‘dcr ude was di ssol ved
r
yi el

in DCM and purified by colu omat ogr aphy el ut ed

wth 0.1 to 0.2% MeOH DCM t o the title corrpound

(101 ng). Purity >95% by HPLC, M+H+ 660. 1. 5 Exanple
(1R123)- PH(N 4R)-6-(7 Mlathaxyr e rgl- qwnellrelwovayr@mm -2-carbonyl]-

amﬁ)g@"”fﬂ &%I(?@Bﬁén%?o&glﬁﬂm@(ﬁbg)(ycar bonyl ) hydr azi no] ca

To plsehwipyof eahpeuntt 12 m@nnmolpmcmﬁ MeRith2 -2 M) wos agdadoM
LioHP P &Lﬁ@“ﬁ%‘%ﬂlutﬁn dsqie%iétg%o § 1 Iyh‘iltﬂ@dAﬁ}ler bRl to RT, 2HQSAc

solu on oun In THF-
20 equiwd vyam@lchuweﬂ Y] ﬂQIL@E@ml)@n@i tbyn wmce@tratﬁdut@ﬁmmss

oyl B A Ao 18 T e

corhpamd (0.07 mmol). Purity >95% by HPLC M+H" 474.

Example 104

Bh
Z "N

i
N o]
TFA HN o 4 q
i
(1R,2S8)-1-({(4R)-1-(hydrazinocarbonyl)-4-[(7-methoxy-2-phenylquinolin-4-yl)oxy]-L -
prolylfamino)-2-vinylcyclopropanecarboxylic acid (104)
Compound (102) was kept in TFA-DCM 1:2 (3 ml) at RT for 60 min. Toluene (1 ml)

was added. The sample was co-evaporated to dryness which gave the title compound
(10.5 mg) as the trifluoracetic acid salt. Purity by HPLC >95%. M+H"532.

Example 105
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concentrated to dryness. The residue was taken up in
MeOH and then purified by Prep LCMS which gave the
woi2odsm7enepound (0.7 ng). Purity >95% by HPLC REHESE205/000096
732.2. Method B: To a solution of tert-butyl carbazate
(0.07 mmol) and p-nitrophenyl chloroformate (0.07
mol) in acetonitrile (3 n1% was added sodi um hydr ogen
carbonate (0.112 mmol) as %ol id. The solution was
stirred at RT for 2.5 hrs and then cooled to 0 C
Compound 103 (described below) (0.07 mmol) dissol ved
in 20 acetonitrile (10 n1) was m xed together with
di i sopropyl ethyl am ne (0.175,nmol) at 0 C, and then
added to the previous sol . The m xture was
stirred at RT overnight %n en concentrated to
dryness. The crude materi a was] di ssol ved in MeOH and
purified by Prep LCMS aye the title conpound
(4.8 ng). Purity >95%nbyo HP H+ 632.2 25 Exanple
103 WD 2005/ 073216 PCT/SEZOOSAP 96 125 0-_I N~ Ol
0O OH 0 (1
(1 RRzéS?-({hP&)L{%@dﬂa&n&ca(t?cn%h]t[@?ﬁme%wtzrbﬁenquurh@hm A-yfoxQ.-

2
proyﬁﬁm}{)%?v}lﬂéyspc?wen?%]ﬁca@aﬁﬂ@ac@cﬁéw|e§te&é1Qﬁ)(103) To a
Co@?bﬁ#‘id PiM ea‘o rﬁ@f’\ngéjﬂégptlr?TFR .M W{S)ml_?_%t RitffoMsEHin2 T3lueRe (1

equl v he sol uti on was
ml)mac&iedsﬁh@sa@plezmsﬁ wgvapAfact%d topnesspnddhesrtakepmpg in DCM

an@ﬁa%& With ?Qﬁiﬁg ol érﬁ%t@)u?%oélg}n@’kﬂlaﬁe’-aﬂa ):oﬁb@ﬁtrated to

en concen rynéss. The due was
drypgss whmmammertitlet@nwuném & RY)- sl’aurt%waPéﬁ >99§\/e Mﬂé 560.
title conmpound (0.07 mmol). Purity >95% by HPLC M+H+
474. 10 Exanple 104 Ph
Example 106

Ph

Q)
N
o
A 0
J

[

SRS
(1R,2S)-1-({(4R)-1-[(2-Benzylhydrazino)carbonyl]-4-[(7-methoxy-2-phenylquinolin-4-
yloxy]-L-prolyl}amino)-2-vinylcyclopropanecarboxylic acid etyl ester (106)

To a solution of compound 105 (0.037mmol) in MeOH:THF (4:1) was added
benzaldehyde (0.0448 mmol). The solution was stirred at RT for 18 hrs. Borane-
pyridine complex (0.37 mmol) was added followed by HCI (37%, 400 pl). The solution
was stirred for 1.5 hrs and then filtrated and concentrated to dryness. The crude

material was dissolved in MeOH and purified by Prep LCMS which gave the title
compound (0.01 mmol). Purity by HPLC >95%. M+H" 650.

Example 107



/ N OO N NO TFAHZNO O OH (1
R, 2S)-1- ({(4R) - 1- (hydrazi nocar bonyl)-4-[ (7-met hoxy-2-p
woempslogsdinol i n-4-yl ) oxy] - L- PCT/SE2005/000096
prol yl } am no) - 2- vi nyl cycl opr opanecar boxylic acid (104)
15 Conpound (102) was kept in TFA-DCM 1:2 (3 m) at RT
for 60 mn. Toluene (1 mM) was added. The sanple was
co-evaporated to dryness wHZéh gave the title conpound
(10.5 ng) as the trifluoracetic acid salt. Purity by
HPLC >95% MrH+532. Exanple 105 20 WO 2005/ 073216
PCT/ SE2005/ 000096 126 Ph N 00 N N O nu~ HZN O O
0-\ (1 7N
R, 2S)-1- ({(4R) - 1- (hydrazi nocatd )-4-[(7-nmethoxy-2-p
henyl qui nol i n-4-yl)oxy]-L- ¢
prol yl }am no) - 2- vi nyl cycl opfopanecér boxylic acid et hyl
ester (105) Conpound 101 ﬁ;‘)@ ) vas kept in TFA- DCM
1:2 (3 m) at RT for 60~ olfége (1 5 nl) was
added. The sanple wa 0- evapor at"@d to dryness and
then taken up in DCM*and washed W th K2CQO3, dri ed

8 R RSB Sy RSN ot
yl)dyi-LipyolplyarhiPo=2>@ 536y clopidpabecarbdxyticrptid (1648 OFPh
To a solution compound 106 ( 0.0101 mmol) in THF-MeOH 2:3 (3 ml) was added 1M

5 LiOH 10 equiv. The solution was kept at 50 °C for 18 hrs. After cooling to RT the
sample was neutralized with HCI and concentrated to dryness. The crude material
was dissolved in DCM (2 ml) and a solution of TFA: TES 1:1 (1 ml) was added. The
mixture was stirred for 3 hrs at RT and then concentrated to dryness. The crude
material was dissolved in MeOH and purified by Prep LCMS which gave the title

10  compound (0.6 mg). Purity by HPLC >95%. M+H" 622,

Example 108

O N\ ol
I =
0
Lok
NN NeL ot
Ng o
?f T T
I
(1R, 28)-1-{[(2S, 4R)-1-((1S)-1-Azidomethyl-3-methyl-butylcarbamoyl)-4-(7-methoxy-

15  2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (108)

MSO/\E:-IBOC
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/ NOI 0O NO NHOOQuu\ / 11 10 (1

R 2S)-1-({(4R)-1-[ (2-Benzyl hydrazi no) carbonyl ]-4-[(7-m
wethwwysAe phenyl qui nol i n- 4- PCT/SE2005/000096

yl ) oxy] - L- prol yl } am no) - 2- vi nyl cycl opr opanecar boxyl i c

acid etyl ester (106) To a solution of conpound 105

(0.037mmol ) in MeOH THF (4:1) was added benzal dehyde

(0.0448 mmol ). The sol ution'4fs stirred at RT for 18

hrs. Borane 15 pyridine conplex (0.37 mml) was added

followed by HCl (37% 400 pl). The solution was

i) SEi-WRthdridsy I})hénllara‘éld@férlt m&yﬁérlbbﬁﬁé%oaﬂ%ethyl pentyl ester

concentr at ed r'yness. he "crude

Top salglioreef (.(?S)Vetwramngbvlﬁ'rmﬂwbpuw@arb@w%teﬁhb@takﬁ@ter

(25;9\/9 144 Fn'n’?ol) |ﬁQimﬂ’é’r8§'|eﬂQng$\D 20'] )5c/08%HrZHi/ta)ﬁ By wERr Gathinaé

sumgeme@m@%omﬂefhylamme (38.7 @ 236 mmpl) @nd ppeghaneskiphonyl

de (15.
ch(lg1=|2§(1 81{9 l?ﬁg mlnjol) T_he resultllr}%; S rluglglnr\]/\(l) sngFrgng?r m%ht d(‘u}mgn

whyffh(m9 Iize fm@wyw@ﬁ aﬂgweﬁl tqgra ually warm up to amblent] temperature.

I |
Th r?\@ﬁ.il wasREREL SABLAG) e W WAEY § Qa%@@p%@%%?%g §id
Saitﬁa“ﬁ avm (zaorx tbsn dfl9d Wik Na%darm:orwemr@d \wa bepyirysolid
(35 B, 86l )8')t\}vl‘?iEh \0@% Je88tn Bk mQt Galfn Vifhdit Rerthf b&Hfication.

ing t
NS/\(;BOC

i) ((18)-1-Azidomethyl-3-methyl-butyl)-carbamic acid tert.butyl ester

The mesylate from step i (32.6 g, 110 mmol) was treated with sodium azide (21.45 g,
330 mmol) in DMF at 80 °C for 24 hrs. The solvent was evaporated, the residue was
taken up in DCM, filtered and washed with saturated NaHCO3; (aq). The solution was
dried with NazSO4 and concentrated to a brown oil which was purified by flash
chromatography using a gradient of ethyl acetate and hexane to afford the title
compound as a white solid (19.55 g, 73 %).

i) (18)-1-Azidomethyl-3-methyl-butylamine
((15)-1-Azidomethyl-3-methyl-butyl)-carbamic acid tert-buty! ester (9.64 g, 39.78
mmol) was treated with TFA (30 ml) in DCM (150 mi) for 3 hrs, the mixture was
evaporated under reduced pressure and the residue was dissolved in ethyl acetate
and washed with aqueous 1 M K;COs3, dried with Na;SO4 and concentrated to a
yellow liquid (4.55 g, 80 %).

Compound 12 was treated with phosgene as described in example 13 which gave the
corresponding chlorocarbamate compound. The afforded chlorocarbamate (568 mg,
1.13 mmol) was dissolved in a solution of DCM-THF (1:1, 10 ml) and (1S)-1-
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sanple was neutralized with HCl and concentrated to

dryness. The crude material was dissolved in DCM (2
woli2dosanskia sol ution of TFA: TES 1:1 (1 m) wasPaud€enos/000096

The mixture was stirred for 3 hrs at RT and then

concentrated to dryness. The crude nmaterial was

di ssolved in MeCH and purifjied by Prep LCMS which gave

the title 10 conpound (0.61 ). Purity by HPLC >95%

MtH+622. Exanple 108 \ | N~ O 14- O qu\Iy~N N N

\O--, 0011 (1 R 29-1 -{[(2S, 4R-1-((1 95-1
azxd&%bﬁ'@ﬂ?—h’i@’th IW&MM@ (BoH W asbanmylh )anéa(l%g&%&hé@é}bf 15

-qui nol i_n-4-yl oxy)-pyrrolidi ne-2-carbon
Nah'é?}OaZS was/ pdd%&h@g?%@%@qﬁ%wmser% f 1§thﬁ§»|f"t§ge@é}“d
waéﬁ&ﬁ\)\nt%@ﬂy%ﬁﬁ@ac\!@ 2@%’“ 9)73%6@3@?6/@&26)@@/&@@%@1 N&»3®, and

1) (2S)- Mt hanesu[ phoni c
evaparated to aff@rfé;lbgﬁ%fﬁﬂ %fﬁij% a& eh'*@hhwbwéﬂlt@?” 8% 8 %o a
su@i@ilth‘N e bk et the next step.
hydroxyrret hyl - 3- met hyl - butyl ) - carbam c aci d
M+E870dut yl ester (25 g, 115 mmol) in di chl or omet hane
(500 M) cooled by an ice-water bath was successively
added diisopropylethylamne (35.7 g, 276 mml) and
Exampleaf¥s ul phonyl 5 chloride (15.81 g, 138 mol ). The
resulting solution was_stirred over night during
which tinme the mxture was @l lowed to gradually warm
up to anbient tenperature.] @ m xture was washed
successively with water, 107%<%itric acid (aq), water
and saturated NaHCGO3 (aq) 2then dried with Na2SO4 and
concentrated to a brown s (3.6 g, 96 % which

was used in the next th further
purification. N NHﬁbiFl/M‘% Mh gt

(1R, 28)-1-{[(2S, 4R)-1-((15)-1 -Aminomethyl-3-methyl-butylcarbamoyl)-4—(7—methoxy—
2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-

cyclopropanecarboxylic acid ethyl ester (109)

A solution of 108 (717 mg, 1.07 mmol) in THF (25 ml) was shaken together with PS-
triphenylphosphine resin (diphenylphosphino polystyrene) (3.24 g, 1.65 mmol PPha/g)
and methanol (2.5 ml) for 78 hrs. The mixture was filtered and the polymer was
washed repeatedly with DCM and methanol. The combined filirates were evaporated
to yield the title compound as a light beige solid foam (685 mg, 99 %) with more than
95 % purity as determined by reversed phase HPLC. M+H" 644.1.

General procedure 1A for the preparation of compounds 110-116

To a solution of the acyl chloride (0.075 mmol) in DCM (0.5 ml) was added NaHCO3
(s) (60 mg, 07 mmol) and a solution of the amine 109 (25 mg, 0.037 mmol) in THF (1
ml). The resulting mixture was stirred at room temperature over night , filtered and

then shaken in the presence of PS-trisamine resin (tris-(2-aminoethyl) aminomethyl
polystyrene) (3.91 mmol/ g, 50 mg, 0.2 mmol) for 5 hrs. The mixture was filtered and
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310ii) ((195-1
- Azi donet hyl - 3-net hyl - butyl )-carbam c acid tert. butyl
woeb@ro7Ihe nesylate fromstep i (32.6 g, 110 nPO)SEY®S/000096
treated with sodium azide (21.45 g, 330 mmol) in DW
at 80 C for 24 hrs. The solvent was evaporated, the
residue was taken up in filtered and washed with
saturated NaHCO3 (aq). The 1881 ution was 15 dried with
Na2SO4 and concentrated to a brown oil which was
purified by flash chromat ography using a gradi ent of

eva%braféd ar%t@Emtlﬁ@Qormégﬂaewsaﬁs@r\edﬁm MeUHJTHF (2AMPBYATand

white solid

tree(tq@)nuthL_LAM,L(h(aHﬁg%)YMYQuﬁat %9|°Cmewqaemﬁ ﬁ@d 9 h(S( 1 e reaction was
mor%)rored'ﬁ? I-F#Q@W'Th% rﬁ%u'?é’bva@ %Mkﬁed GthRREl¢ ad8 lafld evaporated to

tert-butyl ester (9. mmol ). was treated
drypgssh Tire segidee whs drasolml/rr( memaﬁpbarrddcru"@e% P¥ reverged phase
HPtXture was evaporated under reduced pressure and the

resi due was dissolved in ethyl acetate and washed

W th aqueous 1 M K2CQO3, dried with Na2SO4 and
Ge%&%?%ﬁké@ﬁ%qéﬁr the @r@bé@!&ﬁ b%ﬁgcﬁﬁrd@%@-’ﬂ@o %. 25

escribed in

To theaagidl €0.639 mmcﬂhwgewcqeﬁevelu @dé%%ﬁ@ﬁ@rlwgof HATU (14 7 mg,
0. g@ﬂn_ém I??I&B(g%mrg QH0fon diBe %Huﬂar f55 20 QT e W’rﬂ%tu@

was di ssolved in a solution

0P
DM%;cﬂWSrm gng: diisoproppiethyanting §36) 111 0-0NsH proad). Jhszqelltmg mlxture
wa{> %Ij éﬁ%qqg/ hgg%%q %glgeﬁt% EBthe@aﬁ@ihQWeer&r@ Wad Rls8Sived
{ P? larg

and a excess (s)
in Q! mwde@shevmthwe@ran%gqmwma@rweé NaHGQed he splvegt was

ev%;rﬁ? b bﬁ?ﬁ@ﬂesﬂﬂ% wdBGE&SH ih Wnéihéﬁbtl I-ﬁ' §r1| q Bar‘Fll)dT& % was

e organic yer was drie
ad derkip b OEH(a0) (45 10} and the ritsire wes phmﬂm‘t%§ f@r ﬁr@hﬂs Glacial

acéf%l elgﬂ:\"ﬁ?% |Jn \K/§§Z?d@1 ar%th@mratﬁéjg%é E{)r‘?rfetn r¥te%uﬂi§sc§l9eobiﬁ

e nex
methanol and purified by reversed phase HPLC.

Example 110

9
Q)Lr\;j/ \[c])/ T A OH
: I

(1R, 28)-1-{[(2S, 4R)-1-{(1S)-1-[(3-Fluoro-benzoylamino)-methyl]-3-
methylbutylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (110)

General procedure 1A was followed using 3-fluorobenzoyl chloride (12 mg) as acyl
chloride which gave the title compound as a solid (13.6 mg, 50 %). M+H*738.1.
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I \\ O- / i/ OO H NNI1INuNN d Oil 10 (1
R 29)-1-{[(2S, 4R -1 -((1
weheds/oasainonet hyl - 3- met hyl - but yl car banoyl ) - 4- ( PemBERDZEY00096
- 2-phenyl -qu
i nol i n-4-yl oxy)-pyrrolidine-2-carbonyl]-am no}-2-vinyl
- cycl opropanecar boxylic acid ethyl ester (109) A
solution of 108 (717 ny, 118 nmmol) in THE (25 m) was
shaken together with PS- triphenyl phosphine resin
(di phenyl phosphi no pol ystyrene) (3.24 g, 1.65 mol
PPh3/g) 15 and nethanol (2.5 m) for 78 hrs. The
m xture was filtered and the pol yner was washed
Exarapledflddl y wi th DCM and met hanol . The conbi ned
filtrates were evaporated~to yield the title conpound
as a light beige solid c@ (6885, 99 %9 with nore
than 95 % purity as determ e;l reversed phase
HPLC. M+H+ 644. 1. 20 CGeneral procedure |IA for the
preparati on of conpounds 110 £16 To a solution of the
acyl chloride (0.075 l) (9.5 m) was added

NaHCO3 (s) (60 » rﬁﬁgo ¢sohution of the
am ne 109 (25 ng, 9~03 °) in = (1 m). The
r

resulting mxture was stirred at rodmtenperature over

QL b e e e S

{{[(pgodiie Bycazbe)yl)Bnidid]-methy}- @tylanba@pylppgrme)z-tamosyl]

d WO 2005/ 073216
am‘gefrpé/&\gﬁgtila%r g%ggi%y‘elég‘%g?aﬁgd. The resulting solid
Genesi proeethas 1 was)fqlrleWed nswamo’ﬂ‘hlﬁyl @Blonide 11065 mig) aaadyl
chigfideh Eu‘%h"’gﬁ”gwilt}getl\’(ggcg: ﬁﬂ) LdBdRid nidt 379 CMRERYEED 2

Example 112

@*;WOM“
I

(1R, 28)-1-{[(2S, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-((1S)-3-methyl-1-
{[(pyrazine-2-carbonyl)-amino]-methyl}-butylcarbamoyl)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (112)

General procedure 1B was followed using pyrazine-2-carboxylic acid (5 mg) as acid
which gave the title compound as a solid (5.7 mg, 25 %). M+H*722.1.

Example 113
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nonitored by HPLC-M5. The m xture was acidified with
acetic acid and evaporated to dryness. The residue
woasosth7sael ved in net hanol and purified by revecssd2005/000096
phase 5 HPLC. Ceneral procedure | B for the
preparation of conpounds 110-116 To the acid (0.039
mol ) was successively added_a solution of HATU (14.7
ng, 0.039 nmol) in DW (01§ m), a solution of the
amne 109 (20 ny, 0.031 mol) in 10 DVF (0.5 m) and
di i sopropyl et hylam ne (30 pl, 0.155 nmol). The
resulting mxture was stitred for 16 hrs then the
sol vent was evaporated a heNr i.6ue was dissol ved
in DCM and washed with water anueous sat ur at ed
NaHCO3. The sol vent was evapofat@d and the residue
was di ssolved in nethanol-THF ¢2:1, 1.5 m). To this
was added 1 ML|C)-I(aq) (155 ) an@lthe m xture was

stirred at 60 C fq 3,5 acetic acid
(50 pl) was added ng;ﬁr:ﬂ; ur s concentr at ed,
di ssolved in nethanol aphd purified ﬁy reversed phase
HPLC. Exanple 110 N\ O O N Nf N N, F 20 (1 R

(1RDS)1-ELI(A], 28)-4@)Methpgy-23)hepyl-quinolin- doylosy)-((19) Bty

T e e
aming}-g-viowy-cyggpropanedatodxydic acid (113)

Ge %@@Héeéué%“\%s ?OWléWgé‘lUi&é(“IhlgB?&%a@ %E)h@)%lldrﬁe"(‘ﬂ fha)

neral procedure
whigh fiaveottebiittezenmpainidaasi aleolidi(@. hmp, e %Ady#+H" 7c2l$| ori de
whi ch gave the title conmpound as a solid (13.6 ng, 50
% . M-H+738.1. WD 2005/ 073216 PCT/ SE2005/ 000096 131

Exdbpleplid 111 O-NO-~ i OO

@)O!\’\Q/NTQ/NAELO
(0] (¢] "v»,,n

(1R, 28)-1-{[(28, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-((1S)-3-methyl-1-
{[(tetrahydro-furan-2-carbonyl)-amino}-methyl}-butylcarbamoyl)-pyrrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (114)

General procedure 1B was followed using tetrahydrofurane-2-carboxylic acid (4.5 mg)
as acid which gave the title compound as a solid (7.9 mg, 36 %). M+H'714.1.

Example 115
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NNNOH OO(1 R 295)-1-{[(2S,

4R) - 4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy)-1-((1
woere@/ometibyl - 1- 5 PCT/SE2005/000096

{[ (pyridi ne-3-carbonyl)-am no] - net hyl } - but yl car banoyl )

- pyrrolidine-2-carbonyl] -

am no}-2-vinyl -cycl opr opanecar boxylic acid (111)

General procedure 1A was f JPowed usi ng ni coti noyl

chloride (10.5 ng) as acyl chloride which gave the

title conpound as a solid (10 ng, 37 %9 . MrH+721.1.

10 Exanple 112 N\ O, OM ~rN ~II Nn OINOO (1 R

2S5)-1 -{[(2S, O N o

4R) - 4- ( 7- Net hoxy-2-pheny| ~quilngl Dh- 4- y1 oxy) - 1- ((1

S) - 3- et hyl -

{[ (pyrazi ne- 2 car bonyl ) - ani noJ%- et hyI } - but yl car banoyl )

-pyrrolidine-2- carbonl]

fol | owedusi ng

am no} - 2-vi nyl - cyci
General procedure SPIE

0@’ d (5 ng) as acid which gave
the title compound as™a solid (5.7 ng, 25 9.

pyrazi ne- 2- car boxyl i
(1RVE 28, 4RxAnPINeethd: maﬁmﬁmm loxy)-1-((1S)-3-methyl-1-{[(5-
PCT Ség(OOS/'g)SOgB6 13)9 N~ P Ei’onyl)l (I(\l4) meg U

ph%yboi(yoﬂ@A-ggj O_[\_y{ ta(@go] methyl} butylcarbamoyl)-pyrrolidine- 2-car onyl]

amﬁhB} zémdﬁcvabbmﬁn&&bwbamw ned)i n- 4-yl oxy) - 1-((1

Gewel Hrosﬁwﬁé Bswe%if%'ewﬂ)usm Sefenvspraacle- 6&?%%}9%%

mg) aPRERAHIEH §avtheatie@dMipbund as a solid (7.5 mg, 31 %). M+H787.1.
am no}-2-vinyl -cycl opropanecar boxylic acid (113)

Femaci d (112) 15

Example 116

- (o} QN\H/@(NKELOH
S E:O (o] (¢} 'n,ﬂ

(1R, 28)-1-{[(2S, 4R)-1-((1S)-1-{[(Benzofuran-2-carbonyl)-amino]-methyl}-3-methyl-
butylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (116)

General procedure 1B was followed using benzofuran-2-carboxylic acid (6.5 mg) as
acid which gave the title compound as a solid (5.4 mg, 23 %). M+H*760.1.

General procedure 2 for the preparation of compounds 117-119
To a solution of the sulphonyl chloride (0.075 mmol) in DCM (0.5 ml) was added
NaHCOj3 (s) (60 mg) and a solution of the amine 109 (25 mg, 0.037 mmol) in THF (1

ml). The resuiting mixture was stirred at room temperature for 18 hrs, filtered and then
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5 General procedure 1A was followed using
t hi ophene- 3-carbonyl chloride (11 ng) which gave the
woi2o0sm7enepound as a solid (4.3 ng, 16 % . MrHPZ2BE1005/000096
Exanple 114 N\ O, OOIA sO-NNN N, 0 (~JI 14
010 (1 R 29-1-{[(2S,
4R) - 4- ( 7- Met hoxy- 2- phenyl - q1ui nol i n-4-yl oxy)-1-((1S)- 3-
net hyl - 34
{[(tetrahydro-furan-2-carbonyl)-am no]-nethyl}-butylca
r banmoyl ) - pyrrolidi ne- 2-
shakah MERYD $-taEnfeg (tasﬁémmln&étﬁ;}n)@m@m@mgﬂw@fwbh@ B fhmol/ g,
(5114 CGeneral procedure | was foll owed uslng
~5 vd'8f ur ane- 2- carboxylic acid (4.5 ng) as acid
Thé"ﬁil)@tﬁfegﬁé(@féiﬁéiﬁd bhd e M?ﬂ%@#\ﬁ%’s ﬂv\%slgeo%%dc@sélqe@wﬁﬁ DCRP THF
e
a”Wﬁ"@EQbJ@P@?@@W'd@s@sﬂﬁm@mm gyapogatiop oftpe\camhingq fitirates
wanlss@/Qd in MeOHLTRF (23) 1 %‘rﬁ[) @a@treated with 1 M LiOH aq£(1 70 pl) at
4R) - 4- ( 7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - %
SO & Tos reastipp timeg yqrging from 18 hrs to one week dependmg on the actual

strmﬁawh@mbﬁms%mw %3{ APLOAIS MRt iistareUhad SRR Wit

-pyrrolid ine-2-carbon
ace&lmaﬁ@}arzi %vamrateg}écr 6%9%&@@5%6@%@ dissplyed immpthgnol and

pur%@%&%v&*s@&%ﬁ&é@Hﬂ’L@ was followed using
5-phényl - oxazol e- 4-carboxylic acid (7.5 ng) as acid

whi ch gave the title conmpound as a solid (7.5 ng, 31
Exa%lgleM’T'?H'787- 1.

N [¢)
[ x
/

\\ //

;N%AOH

(1R, 28)-1-({(2S, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-[(1S)-3-methyl-1-
(phenylmethanesulphonylamino-methyl)-butylcarbamoyl]-pyrrolidine-2-carbonyl}-
amino)-2-vinyl-cyclopropanecarboxylic acid (117)

General procedure 2 was followed using a-toluenesulphonyl chloride (14 mg) as
sulphonyl chloride which gave the title compound as a white solid (4.9 mg, 17 %).
M+H"770.1.

Example 118
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Exanple 116 / \ | No* OO0O0O \ NNII Il N,,0, OH10
(1 R 295)-1-{[(2S, 4R -1 -((1 5-1

wopp(sBesmef ur an- 2- car bonyl ) - anmi no] - net hyl } - 3- meCgE2005/000096
but yl ca
rbanoyl ) - 4- (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrro
l'id ine-2-carbonyi] -
am no}-2-vinyl -cycl opr opanééﬁr boxylic acid (116)
General procedure 1 B was foll owed using
benzof ur an- 2- carboxylic acid (6.5 ng) as acid which
gave the title conmpound as.a solid (5.4 ng, 23 %.
M-H+760. 1. 15 Ceneral pr dune bor the preparation
of compounds 117-119 To a solu @ of the sul phonyl
chloride (0.075 nmmol) in DCM 0.5 nl) was added
NaHCG3 (s) (60 ng) and a sol U|on of the am ne 109 (25

ng, 0.037 mmol) in T‘HEP(l The°resu|t|ng m xture
was stirred at roo g dr8 hrs, filtered
and then WO 2005/0‘? PSEZG)O 00096 134 shaken

Wth PS-trisamne (tris-'(2-am noethyl)am nonet hyl

pol ystyrene, 3.91 nmol/ g, -50 nmg) for 5 hrs. The

m xture was filtered and the pol yner was washed
(1Rs @6k 462 3,eAR)-An( - Mebamy- ZFHEnydmdmnm-ﬁaMmW) 15(8) shmethyl-1-[(5-

e
mel§EpO4RokeElbh Iy ) AR LB Sind 3y EOIGh g8 aybom-
amieH2-vingbeystbprpamecamaxyi-agia)18) 170 pl) at 50 C for
Ge@&gféﬁrg@ébu"ré %géé\{v@@ ,ngﬁg n]létthg |§o{é%ﬁ%r—'§—g£@ﬂ5%¥{ c\r)\}ggide (14
mgmsulpircmyl thjoridle @hivB.gavh ¢heniitle comepawss! asca whité eaidjl tthmg, 6
o/)g\ﬁ t47% %m d and evaporated to dryness. The resi due was
I'S

solved in methanol and purified by reversed phase
HPLC. 10 Exanple 117

Example 119

oo
(D
(0]

O\ (o] : (o]
Vs N @(N Ny
X7 N o OH
> g T T X
N= I
o/

(1R, 28)-1-{[(2S, 4R)-1-{(1 S)-1-[(5-Isoxazol-3-yl-thiophene-2-sulphonylamino)-
methyl]-3-methyl-butylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
pyrrolidine-2-carbonyl}-amino}-2-vinyl-cyclopropanecarboxylic acid (119)

General procedure 2 was followed using 5-isoxazol-3-yl-thiophene-2-sulphonyl
chloride (19 mg) as sulphonyl chloride which gave the title compound as a white solid
(3.0 mg, 10 %). M+H*828.98.

Example 120
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13- 1 NN O_ si 0 nOOIl (1R 25-1-({(2S,

4R) - 4- (7- Met hoxy- 2- phenyl - qui nolin-4-yloxy)-1 -[(1
wOre@/oTexibyl - 1- PCT/SE2005/000096

(phenyl net hanesul phonyl am no- et hyl ) - but yl car banoyl ] - p

yrrolidine-2-carbonyl}- 15

am no) - 2-vi nyl - cycl opropanecar boxylic acid (117)

General procedure 2 was fol 1PBwed usi ng

a-tol uenesul phonyl chloride (14 ng) as sul phonyl

chloride which gave the title conpound as a white

solid (4.9 ng, 17 %9. MtH+ 770.1. 20 Exanple 118 WO

2005/ 073216 PCT/ SE2005 0%6 135 ~0~- a~IN O / \

SSNNUNNOH NOO O (I"Ry 2 -‘[*((28,

4R) - 4- ( 7- Met hoxy- 2- phenyl - qgu#nefi n-4-yl oxy) - 1-{(1

S)-3-net hyl - 1-[ (5- rrethyl-lsnxazole 4-su | pho

nyl am no) - met hyl ] - butyl car bawpyl }- pyrrolidine-2-carbon

yl)- 5 am no] - 2-vinyl - oga Jecar boxyl ic acid
(118) General proceduroe dwed usi ng

5- net hyl -i soxazol e- onyIO oride (14 ng) as
sul phonyl chlori de Ct:h theltitle compound as a
white solid (1.6 no, 1.0. 10 Exanple 119
NO 0"110 0

1-{[1-(N'-tert. Butoxycarbonyl-N-hept-6-enyl-hydrazinocarbonyl)-4-(7-methoxy-2-
phenyl-guinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (120)

Compound 12 (200 mg, 0.4 mmol) was dissolved in tetrahydrofuran (10 ml). A tea-
spoon of sodium hydrogencarbonate was added, followed by phosgene (1.8 ul, 1.9 M
in toluene). The reaction mixture was stirred for 30 min and filtrated. The solvent was
evaporated and the crude chloride was re-dissolved in dichloromethane (10 ml).
Sodium hydrogencarbonate (1 tea-spoon) and N-hept-6-enyl-hydrazinecarboxylic
acid tert.butyl ester (182 mg, 0.8 mmol). The reaction mixture was stirred at room
temp. for 40 h. and then filtrated and purified by silica chromatography (1 % methanol
in ether — 2 % methanol in ether) to give pure title product (240 mg, 79 %).

Example 121

14-tert.Butoxycarbonylamino-18-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,15-dioxo-
3,14,16-triaza-tricyclo[14.3.0.0*4,6*]nonadec-7-ene-4-carboxylic acid ethyl ester (121)
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\ SNNYNOH SNOO11 O/ (1 R 29-1-{[(2S,
4R) - 1-{(1
weQeds/7§56 | soxazol - 3-yl -t hi ophene- 2- sul phonyl| arCmSE2005/000096
nmet hyl ] - 3- et hyl - but yl car banoyl } - 4- ( 7- met hoxy- 2- phenyl
-qu inolin-4-yl oxy) -
pyrrolidine-2-carbonyl]-am no}-2-vinyl -cycl opr opanecar
boxylic acid (119) 15 Genet#f procedure 2 was foll owed
usi ng 5-isoxazol - 3-yl -t hi ophene- 2-sul phonyl chloride
(19 ng) as sul phonyl chloride which gave the title
@Zdlmul% (3Rorfl. RoVdoé & n%?P)'WQ dis2oRelth dddhs¥®d di¥hidredsnase (30
120 2005/ 073216 PCT/ SE2005/ 000096 136 N
ml). (bioyeycta —@upbxratalystIngaReration (161mg,((\026 gynpol) was then added

andEéH%] %&8%‘ WA RE GRer SrgidAtibLPh &l RRFAGROMME Soiferdt (vad

therpa‘@pplratq@ and ithencrudsy prokygt was pofified hiesitcacelirp@matagraniyi(hée
la I

methah B0t SRS POE IR0y e e ok ELF) 1282
in tetrahydrofuran (10 m). A tea- spoon of sodi um

Exaly§id ncar bonate was added, followed by phosgene (1.8

-9 M in toluene). The reaction mxture was

stirred for 30 nin and trated. The sol vent was
evaporated and the cru owas re-dissolved in
di chl oromet hane (10 ni). ydr ogencar bonate (1
tea-spoon) and N - hept-6-enyl-hydrazi necarboxylic 10
acid te-t.butyl ester (182 0.8 mmol ). The reaction
m xture was stirred at roo for 40 h. and then

filtrated and purified by s omat ogr aphy (1 %
met hanol in ether - in ether) to give
pure title product (2

14-tert. Butoxycarbonylamino-18-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,15-dioxo-
3,14,16-triaza-tricyclo[14.3.0.0*4,6*Inonadec-7-ene-4-carboxylic acid (122)
Compound 121 (39 mg, 0.054 mmol) was dissolved in tetrahydrofuran (3.5 ml), water
(1.75 ml) and methanol (1.75 ml). Lithium hydroxide (430 pl, 1 M in water) was then
added and the reaction was stirred at room temperature for 24 h. The volume was
reduced to half and water (10 ml) was added. Acidification (pH=5) followed by
extraction with chloroform gave 34 mg (90 %) of the pure acid 179. MS (M+H") 700.2

Example 123
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Exanple 121 /1 N, 0111 O O OLN N p/\  ~ONN O 15 |
4-tert. Butoxycarbo

woyeb@m7sme 18- ( 7- met hoxy- 2- phenyl - qui nol i n- 4- yl egy)sE2103/600096
- di oxo-
3,14, 16-triaza-tricycl o[ 14. 3. 0. 0*4, 6*] nonadec- 7- ene- 4-
carboxylic acid ethyl ester (121) WD 2005/073216
PCT/ SE2005/ 000096 137 Conp#find 120 (200my, 0.26 nmol)
was di ssol ved in degassed dichl oronethane (30 m).
Hoveyda - Grubbs catalyst Il generation (16 ng, 0.026

1- {[Fm@' tertiBiRok/d smoﬁﬁd@ﬂexmwm9dﬂ&?ﬁbemon@fu(ﬁnhém&@y -2-

er argon at m)sphere over ni e sol vent was

phetnubwwwovlaxséd:y@rﬁwlnﬁ@ earbery %par@kaeb?- "Wk CystieRrpReRFaROXYlic
ac.&b hgp@st&f(ﬁ@gat ography (1 %5 nethanol in et her) which

% of the title product. %Nﬁﬁgﬁ
Themt@ @mr@eaﬁwaé pregered from eomEpUNdvIg (@0 Mg, |1 and
N*- ﬁlé( g ‘éﬂ)trl h drazmecarboxyllc acid tert.butyl ester (620 mg 2.9 mmol) according
But oxycar bonyl an1no-18-17-nethox - 2- qui nol'i n; 4-
to the progpdyre teseritgddn Exgmple 120 which gave 1 g (8 % MS (M+H")
743344, 16-triaza-tricycl o[ 14. 3. 0. 04, 6*] nonadec- 7- ene- 4-
carboxylic acid (122) Conpound 121 (39 ng, 0.054
mol ) was di ssolved in tetrahydrofuran (3.5 m), water
Ex 3-o41) and nethanol (1.75 m ). Lithium hydroxide
, 1 Min water) was then added and the
reaction was stirred a oom tenperature for 24 h. The
vol une was reduced to mater (10 m) was
idifi ' owed by 15 extraction

13-tert. Butoxycarbonylamino-17-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-
3,13,15-triaza-tricyclo[13.3.0.0*4 ,6*]octadec-7-ene-4-carboxylic acid ethyl ester (124)
Treatment of compound 123 (400 mg, 0.54 mmol) according to the procedure
described in example 121 gave a crude product. Purification by silica gel
chromatography (1 % methanol in ether) gave the title product (67 mg, 17 %). MS
(M+H") 714.29

Example 125
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Exanple 1231 N.. O O ONN*~NNO 0 WO
2005/ 073216 PCT/ SE2005/ 000096 138 1 -{[1 -(N -tert.

weuvaoysas bonyl - N- hex- 5- enyl - hydr azi nocar bony!| pe4/SEZ008/000096

t hoxy- 2-

phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne-2-carbonyl ] -am no
}-2-vinyl - cycloprpanecarboxéglc acid ethyl ester
(123) The title conpound prepared from conpound 12
(800 ng, 1.6 nmmol) and 5

N - hex-5-enyl - hydrazi necarboxylic acid tert. butyl

ester (620 ng, 2.9 mml J.according to the procedure
descri bed in Exanple 12 h gaye 1 g (85 %. M
(MrH+) 742,37 Exanpl e O\OTNNII ~ ~ONtJ O
10 13-tert.

But oxycar bonyl am no- 17- ( 7- meg hoxy- 2- phenyl - qu

i nol i n-4-yl oxy) -2, 14-di oxo-

3,13, 15-triaza-tricyclo[ 13 %j§ﬁ *
carboxylic acid eth egtey ( 3
conmpound 123 (400 né;\£j5#
procedure described in ex 21 gave a crude
product. Purification by sill gel 15 chromat ogr aphy

13- (eh i taaalc'a amn@g ’Q e@@aszz 2 ,!;ﬁeﬁyn "qhﬁ\ol?ﬁ Qdsty)-0614-8Bxo-
3, 13 15 trlaza -tricyclo[13. 3 0.0*4 6*]octadec-7 ene-4 carboxyllc acid (125)
The title compound was prepared from compound 124 (67 mg, 0.08 mmol) by the

, 6*] oct adec- 7- ene- 4-
°Tr eat ment of
according to the

same procedure as described for 122 which gave 46 mg (71 %) of the pure acid.
Chloroform was replaced by 1, 2-dichloroethane in the extraction step for the
preparation of this compound. MS (M+H") 686.33

Example 126

13-tert.Amino-17-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-3,13,15-triaza-
tricyclo[13.3.0.0*4 6*]octadec-7-ene-4-carboxylic acid (126)

Compound 125 (10 mg) was dissolved in dichloromethane (4 ml).
Trifluoromethanesulphonic acid (4 ml) was added and the mixture was left at 50° C
for 6 hours. The solvent was removed and the residue was washed with acetonitrile
which gave 3 mg of the pure title product (35 %). MS (M+H") 586.25

Example 127
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WD 2005/ 073216 PCT/ SE2005/000096 139 N\ O O O-N N
OH ~O-NN O 13-tert.

weub@wysas bonyl anmi no- 17- ( 7- nmet hoxy- 2-p PCT/SE2005/000096
henyl - qui nol i n-4-yl oxy) -2, 14-d i oxo-
3,13, 15-triaza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7- ene- 4-
carboxylic acid (125) The title conpound was prepared
from conmpound 124 (67 ny, #%9 nmmol) by the 5 sane
procedure as described for 122 which gave 46 ng (71 %
of the pure acid. Chloroformwas replaced by 1,
2-di chl oroethane in theeextraction step for the
preparation of this «@ MG, (M+rH+) 686. 33 Exanpl e
126 il OO OYNNO 0 1~ 3-tert. Am
ino-17-(7-nethoxy-2-phenyr\‘ i noli n-4-yl oxy)-2,14-d
I oxo- 3, 13, 15-tri aza-
tricyclo[13.3.0.0*4,6*]oc ec- 7- ene- 4-carboxylic acid
(126) Compound 125 (40 @g%?%? I ssolved in
di chl or onet hane (4.1 Tri @neihanesulphonic
acid (4 mM) was added & t Re % xture was left at 50 C
15 for 6 hours. The sol vent was ﬁennved and the
resi due was washed with\agetonitrile which gave 3 ny
of the pure title product (35 %. M5 (M-H+) 586. 25

1-{[ X tuiBtieoxd/ 2drbdeY 1220 3/edyIdarba mis(l]-4 SF20e o3 P-208Enykd@inolin-4-
yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester
(127)

The title compound was prepared from compound 12 (380 mg, 0.758 mmol) and 2-

aminononan-8-enyl-carboxylic acid methyl ester (250 mg, 1.89 mmol) using the

conditions described in Example 120 which gave the pure product (405 mg, 75 %).

Example 128

Pz
0]

0 N o
N\« N‘/ O/\
o

19-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2,16-dioxo-3,15,17-triaza-
tricyclo[15.3.0.0*4,6*licos-7-ene-4,14-dicarboxylic acid 4-ethyl ester 14 methyl ester
(128)

Compound 127 (170mg, 0.2385 mmol) was dissolved in dichloromethane (40 ml) and
degassed by bubbling nitrogen for 20 min. Hoveyda — Grubbs catalyst Il generation
(10 mg, 0.016 mmol, 6.7 mol %) was then added and the mixture was refluxed under

nitrogen atmosphere overnight. The solvent was then evaporated, catalyst and salts
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O-NIi O 0 O-0 N NGCs

1-{[1- (1- Met hoxycar bonyl - oct - 7- enyl car banoyl ) - 4- ( 7- net
woasos/23abenyl -qu i nolin-4- yloxy)-pyrro lid PCI/SE2005/000096

I ne- 2- car bonyl ] -am no}-2-vinyl -cycl opropanecar boxylic

acid ethyl ester (127) 5 The title conpound was

prepared from conpound 12 (380 ngy, 0.758 mml) and 2-

aninononan-8-eny|-carboxyfV@ acid nethyl ester (250

ng, 1.89 nmol) using the conditions described in

Exanpl e 120 whi ch gave the pure product (405 ng, 75

’ 9 hanot rude
vofons PP SR Bich bt oy sy e o
produst {12G mga@gz yield, 85-90% purity) was used in next step MS (M+H") 685

tricyclo[15.3.0.0"4,6*]icos-7-ene-4, 14-di carboxylic

acid 4-ethyl ester 14 nethyl ester (128) Conpound 127
Exampteid? 0.2385 mmol ) was di ssol ved in dichl oromet hane

(40 M) and 15 degassed by bupbling nitrogen for 20

m n. Hoveyda - G ubbs_cat aINys generation (10 ny,
0.016 mml, 6.7 nol 9% YHap e added and the m xture
was refluxed under nit¥ A at nosphere overni ght. The
sol vent was then evaporated®, catalyst and salts WO
2005/ 073216 PCT/ SE2005/ 00 6 d41 were renoved by
flash chromat ography? (5% hanJ(bJO/i\n chl orof orm and

the crude product ¢ , 2% Vi el d, 85-90% purity)
was used in next step MPH+) 685 Exanple 129 O

19-(7-Methoxy—2-phenyl-quinolin—4—yloxy)—2,1 6-dioxo-3,15,17-triaza-
tricyclo[15.3.0.0*4,6*licos-7-ene-3,14-dicarboxylic acid 3-ethyl ester(129)

Compound 128 (120 mg, 0.175 mmol) was dissolved in dioxane (9 ml) and water (6
mi). Lithium hydroxide (12 mg, 0.526 mmol) was added and the reaction was stirred
at room temperature for 3.5 h. The mixture was acidified with acetic acid to pH=5, and

co-evaporated with toluene. The crude product was used in the next step. MS (M+H")

671

Example 130

. {
P N\(— 0
o]

14-[(Cyclohexyl-methylcarbamoyl-methyl)-19-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
2,16-dioxo-3,15,17-triaza-tricyclo[15.3.0.0*4,6*icos-7-ene-4-carboxylic acid 3-ethyl
ester (130)

Compound 129 (crude, 100 mg), indanolamine (33 mg, 0.209 mmol) and Hunig's
base (DIEA) (0.2 ml) were dissolved in DMF (14 ml). After stirring at 0 °C for 10 min

iz
o
)
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O O N-{N N11110C0--, HO OO 5

19- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - 2, 16- di oxo- 3,
w3078 aza- PCT/SE2005/000096

tricyclo[15.3.0.0%*4,6*]icos-7-ene-3, 14-di carboxylic

acid 3-ethyl ester(129) Conpound 128 (120 ng, 0.175

mmol ) was di ssolved in dioxane (9 mM) and water (6

m ). Lithium hydroxide (121%, 0.526 mMmmol) was added

and the reaction was stirred 10 at roomtenperature

for 3.5 h. The m xture was acidified with acetic acid

HATO vmmdeanﬂqe RACENPRES Rlofforad b LCaligeRrter STeoridisien was
10&(0 uct was used in the next ste

dpMF @nd SUEHwergeyremeyeddr @awq\@hg rr@s(lpuel\gaq)p%artltlgzgd between
eth?l’e{c@@(&bﬁﬁ‘ﬁlébér TI%& laﬁlé‘ layer was washed with brlne drled and

r banoyl - met h _?_ -(7-met'h ox¥ phenyl - qu
consenifatad |} \Geyp. The crude yield was 120 mg the purlflcatlon by prep. HPLC

ga\?eu2116mei Ry oh titie, Mdd&lmgmkﬂf%&l o[ 15. 3. 0. 0*4, 6*]i cos-
7-ene-4-carboxylic acid ethyl ester (130) Conpound

129 (crude, 100 ny), indanolamne (33 ng, 0.209 mmol)
Exafdlefdpi 9's 20 base (DIEA) (0.2 m) were dissolved in
T m After stirring at 0 Cfor 10 mn WO

2005/ 073216 PCT/ SE2005/ 000096 1 HATU was added. The
reacti on was nonitored by . ter 5h conversion
was 100% DMF and DI EA noved in vacuo. The
residue was partitioned between

Q 5.
5 IS oH

N
/N\\(—
o}

14-[(Cyclohexyl-methylcarbamoyl-methyl)-19-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
2,16-diox0-3,15,17-triaza-tricyclo[15.3.0.0%4,6*)icos-7-ene-4-carboxylic acid (131)

To a solution of the ester 130 (19 mg, 0.024 mmol) in the mixture of THF (0.2 ml) and
methanol (0.3 ml) was added solution of LiOH (6 mg, 0.237 mmol) in 0.15 ml of water.

—

The resulting mixture was stirred at 60 °C for 3.5h. After cooling to room temperature,
acetic acid was added (30 eq). The mixture was co-evaporated with toluene. The
residue was distributed between chloroform and water phases, the water one was
extracted with chloroform and ethyl acetate, organic phases were combined, dried
over sodium sulphate, evaporated to give 15 mg of pure product.

MS (M+H") 774

Example 132
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ethyl acetate and water. The organic |ayer was washed
with brine, dried and concentrated in vacuo. The
wonoud®7yitel d was 120 ng, the purification by pprep/SERBEG0096
5 gave 21 ng (25% of title product. M5 (MtH+) 802
Exanple 131 ,OQON~ NN NOOOH O
14- [(Cyclohexyl nethylcarbanoyl nmet hyl ) -19- (7- nmet hoxy-
2- phenyl - qui nol i n- 4-yl oxy) 14
2, 16-di oxo- 3, 15, 17-tri aza- trlcyclo[15.3.0.0'4,6*]icos-
7-ene-4-carboxylic acid (131) To a solution of the
ester 130 (19 ng, 0.024 mmol) jn the m xture of THE
(0.2 nl) and nethanol, (0.3 was added sol ution of
LiOH (6 ng, 0.237 mol 015 ml of water. The
resulting mxture was stvrr@&d at 60 C for 3.5h. After
cooling to roomtenperature, acetic acid was added
(30 eq). The m xture was c¢O<evapprated wi th tol uene.
The 15 residue “ﬁfgéfgtrlggima agfm@en chl or of orm and
wat er phases, th er extracied with
chl or of orm and et hyl aée%guﬂkgz?ganbc phases were
combi ned, dried over sodi ul phate, evaporated to
gi.ve 15 of r uct H+
114 By Sogsoantest o BB RER P8R GH  Suthes. 2-PhenyisSIng XEY)-
2,14 ox-31 N151-t&z|a:tribﬂcl40[13.3.0.0*4,;)3*]oct|adec-7 -en- 13-y|r]] -carbamic ra;md
opro esul f onyl am nocar bonyl - 17- ( 7- met hoxy- 2- phen
er S el 2R y o ep

4-yl oxy) -
To Theldeidl i 2% 0+Bm$ 30.028 himaelzia-0t3 incerU)MFlz\ihSBa&hém*ﬂs oid (@04

ec- 7- aci d | er 1
i) AR g 1957 (agOGE bl e At - Bt i Zjpe o
cydmﬁomﬂﬁm&efanﬁiﬂe aAd 044 ml of DBU were added. The mlxture was stirred
overnight, acidified with 5% citric acid (in water) and extracted with ethyl acetate.

Dried, evaporated, purified by 5% to 10% methanol in chloroform (or prep LC-MS)
which gave 8 mg of the title compound (37%)

MS (M+H") 783
S
o L
=
Q
O.__N
P
(o]

4-[2-(2-Isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-y loxy]-pyrrolidine-1,2-

Example 133

dicarboxylic acid 1-tert.butyl ester (133)

To a stirred solution of N-Boc-trans-4-hydroxy-L-proline (221 mg, 0.96 mmol) in
DMSO was added potassium tert.butoxide (320 mg, 2,9 mmol). After th 2-[2-
isoprpylamino)-1,3-thiazol-4-yl]-7-methoxyquinolin-4-ol (319 mg, 0,96 mmol) was
added and the mixture was stirred at 70 °C for 72 hours. The mixture was diluted with



mol ) of DVMAP and 10.7 ng (0.056 nmol) of EDC. After
6.5h of stirring 20 ng of cycl opropyl sul phone am de
weandspfMem of DBU were added. The m xture waBCSSE2008/d00096

10

15

overnight, acidified with 5%citric acid (in water)
and extracted with ethyl acetate. Dried, evaporated,
purified by 5% to 10% net hanol in chloroform (or prep
LC-MS) 10 which gave 8 ng W4 the title compound (37%
M5 (MrH+) 783 Exanple 133/ N~N SO ONOH O15
4-[2-(2-1sopropyl am no-thi azol -4-yl)-7-nmet hoxy-qui nol i

watdr énd/b%&ecpwrtm @{h'yﬂédé@a‘cé e (tb&adt MRS XIsk§ Wb further
l-tert.butyl ester To a stirred solution of

purﬁlﬂg&lt\(i%ézﬁnm.?éxy L proline (221 ng, 0.96 mml) in
DMSO was added potassiumtert. butoxide (320 ng, 2,9
mml) After 1 h 2-]2-

Exarapled84| ani no) - 1, 3- t hi azol - 4- yl | - 7- met hoxyqui nol i n- 4- o

I (319 ng, 0,96 mmol) was 20 added and the mixture was
stirred at 70 Cfor072 hour s/ g xture was dil uted
with WO 2005/ 073216 8/ 000096 144 water and

extracted with ethyl e. The product was used
wi t hout further purificabion. Yield 429 ng, 85%
Exanple 134 s N N-N O OIrN N

Ty

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-[2-(2-isopropylamino-thiazol-4-
yl)-7-methoxy-quinolin-4-yloxy]-pyrrolidine-1-carboxylic acid tert.butyl ester (134)
Compound 133 (300 mg, 0.56 mmol) was reacted with 1-amino-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (130 mg, 0.84 mmol) as described in
Example 11 which gave the title compound (302 mg, 80 %).

S
o A D
Pz
0
2%
Nio/\
o ~
|

1-({4-[2-(2-Isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-yloxy]-pyrrolidine-2-

Example 135

carbonyl}-amino)- 2-vinyl-cyclopropanecarboxylic acid ethyl ester (135)
Compound 134 (302 mg, 0.45 mmol) was treated as described in Example 12 which
gave the title compound (195 mg, 76%).

Example 136
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O0 5
2- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-4-[ 2

wo(20svesmb6 opyl am no-t hi azol - 4- PCT/SE2005/000096

yl)-7-met hoxy- qui nol i n-4-yl oxy] - pyrrolidine-1-carboxyl

ic acid tert.butyl ester (134) Conpound 133 (300 ny,

0.56 mmol) was reacted with 1-am no-2-vinyl -

cycl opr opanecar boxylic aci #%t hyl ester (130 ng, O0.84

nmol ) as described in 10 Exanpl e 11 which gave the

title conpound (302 ng, 80 %. Exanple 13510/ N |

N- ~O NO N O

1- ({4-[2-(2-1sopropyl amongs thl 5 Q\I\NA\yI) 7- met hoxy- qui

nol i n-4-yl oxy] - pyrrolidi - 15" car bonyl } - am no) -

2-vinyl-cyclopropanecarboxylbc acid ethyl ester (135)

Conpound 134 (302 ng, O 45 R ) vvas treated as

descri bed in Exarrpl v%g he title conpound

(195 ng, 76% 5TVWO o /‘b 216

PCT/ SE2005/ 00009 45 qN O O)0O0 IN, (5 ~NO

1-({1-[1-(2-Hydro -|ndan 1-vyl carbarmyl) 2, 2 di nmet hyl -
1-(RY90Y] l-ﬁ/ﬁF WA&%E g:)[%%_a%yl)'ﬁ@ﬁﬁ’é%b(;h%%@%a%moyu4[2 @2-
|30|prngyliamm4).ty|a@;QV}-yWrmgﬂhpm-qugnQllrtﬁymyﬂypyfrolldlne -2-carbonyl}-
am?@mn@ &I%tﬂ? HELRBs @Q&G%‘Erg@éé/tlemséf' d ethyl ester

was treated as
Cor@@g@ﬁd HE(80riExh i men Qﬁqﬁf@éﬁed as described in Example 13 which

gave the title product (87 mg, 72%).

Example 137

et

1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl}-4-[2-(2-
isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-yloxy]-pyrrolidine-2-carbonyl}-
amino-2-vinyl-cycloprpoanecarboxylic acid (137)

The ethyl ester of compound 136 (80 mg, 0.02 mmol) was hydrolyzed following the
procedure described in Example 14 which gave the title product Yield after
preparative LC-MS (7.5 mg, 10%).

Example 138
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gave the title product (87 ng, 72% . Exanple 137 i0 N~
I NN OOONOH ~Nt~ Oi 10

wo-20450752l6 ( 2- Hydr oxy- i ndan- 1-yl car banoyl ) - 2, 2- @cosEb0s/00096
propyl car banmoyl ] -4-[2-(2- isopropylam no-th
i azol -4-yl)-7-nmet hoxy-qg ui nolin-4-yloxy]-pyrrolid
i ne-2-car bonyl } - anino-2-v4n | -cycl opr poanecar boxylic
acid (137) The ethyl ester compound 136 (80 ng,
0.09 mmol ) was hydrol yzed follow ng the procedure
descri bed in Exanple 14 which gave the title product
Yield after 15 preparatjye LCMS (7.5 ng, 10%.
Exanpl e 138 WD 2005/ 07 B2005/ 000096 146 O
yN O O 1-{[1- Et hyl carba |- 2 - met hoxy- 2- phenyl - qu
i nolin-4-yloxy)-pyrrolidine:
car bonyl ] am no} - 2- vi nyl - cycl%pr opanecar boxyl i ¢ aci d
et hyl ester (138) Reaction conpound 12 (330 nm,
0. 66 nmol), phosgenevel/ ,bn toluene, 3 5
nmol ) and hex- 5- enylan1ne hydoo .oride (500 ng, 3.68
mol ) follow ng the procedure de brlbed i n Exanpl e
120 gave the pure title product (328 ng, 80 ? (%S

1-{[( EmHgareamoy ek Givpethoxg8-phenit-quinaln-44ydoxy)-pyrrolidine-2-

carbonyllamino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (138)
Reaction of compound 12 (330 mg, 0.66 mmol), phosgene (1.6 ml, 1.9 M in toluene, 3

mmol) and hex-5-enylamine hydrochloride (500 mg, 3.68 mmol) following the
procedure described in Example 120 gave the pure title product (328 mg, 80 %), MS
(M+H") 627.

Example 139

17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-3,13,15-triaza-
tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carboxylic acid ethyl ester (139)

Compound 138 (200 mg, mol) was dissolved in degassed dry dichloromethane (200
ml), bubbled with nitrogen. Then Hoveyda-Grubbs (second generation) catalyst (5
mg, 2 mol %) was added and the reaction mixture was refluxed for 20 h under
nitrogen. The resulting mixture was cooled down to room temperature and
concentrated by rotary evaporation. The resulting oil was purified by column
chromatography on YMC silica (ethyl acetate — toluene 1:1 to 9:1) to give 55 mg of
the title compound as a beige solid. Yield 29%. MS (M+H") 599.
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17- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - 2, 14- di oxo- 3,
13, 15-tri aza-

wonroasyosnp 13. 3. 0. 0*4, 6*] oct adec- 7- ene- 4- car boxpCT/SE2005/d00096

et hyl ester (139) Conpound 138 (200 ngy, nol) was

di ssol ved i n degassed dry di chl oronet hane (200 mnl),
bubbl ed with nitrogen. Then Hoveyda G ubbs (second
generation) catalyst (5 15+ ng, 2 nol % was added and
the reaction m xture was refluxed for 20 h under
nitrogen. The resulting m xture was cool ed down to
roomtenperature and concentrated by rotary
evaporation. The resulting oil was purified by colum

Examirle 40 ogr aphy on YMC silica (ethyl acetate - tol uene

1:1 to 9:1) to give 55.ng of the title conpound as a
bei ge solid. Yield 2 @ Mg (MrHg) 599. WO 2005/ 073216
PCT/ SE2005/ 000096 147 @- 140 1 N'-~z O~ NO
ONNO OH 17-(7-Meth ox pfienyl - qu |

nol i n-4-yl oxy)-2, 14-d ioxos 3, 13, 15-triaza- 5
tricyclo[13.3.0. 0*4 6*] octmadec- 7- ene- 4- car boxylic acid
(140) Conpound 139 (55 nu) I)O was dissolved in 2 ni
of nmethanol and ni xed Wi{'h q of aqueous NaCH and
heated for 2 h at 60 Clﬁ a E)sea vial. The reaction
m xture was then extractWo et hyl acetate. The
wat er solution was collected and acidified with 1 N

17-tC t2' gpthbth B;gy)rzewh.bwg 1301542 Was

oncent rotar evaporation, dissolved in

tricyale[hARd). O*drlﬁ Qﬂﬁdepﬂe@%ﬁrcﬁﬁbé&dlﬁacldv(é@-PLC
Coﬁ‘n?&%ﬁ{%é @Serﬁ% #o WE%\/%E%’OI%OV ;ﬁ 2’3ﬁl“ mné’tfnaﬁ&%nﬁ'rﬁlk@d W|th 3(’) eq.

of @uegus)NaOH and heated for 2 h at 60 °C in a closed V|aI The reactlon mlxture

was then extracted into ethyl acetate. The water solution was collected and acidified
with 1N HCI solution to pH 2. The resulting solution was concentrated by rotary
evaporation, dissolved in methanol and purified by preparative HPLC (acetonitrile-
water) to give 34 mg of the title product. Yield 65%. MS (M+H™) 571.

Example 141

Ty wrgy ol
l

1-{[1-{1-[(Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2,2-dimethyl-

propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (141).



10

15

20

/ rTN N k OH 15

1-{[1-{1-[ (Cycl ohexyl - net hoxycar bonyl - et hyl ) - car banoy
wOReds/023xb et hyl - PCT/SE2005/000096

propyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl ox

y) -pyrrolidi ne-2-carbonyl]-

am no} - 2-vi nyl -cycl opropanecarboxylic acid (141). WO

2005/ 073216 PCT/ SE2005/ 000086 148 Conpound 103 was

di ssol ved in dichl oronethane (3ml) and solid sodi um

bi carbonate (100 ng) and phosgene 20% in tol uene (0.1
Corﬂb%ur‘/&fi%?\ﬁé@glss&flécﬁ h d-?@]ld?bl'?leﬁfané Q8RN ah§IBRY SSdiirS bicBonate

m xture was concentrated to dryness.
(100 8)9) @rd-PhropgaNe20%° #L tgjuepe K91 ml) was added. After 30 min at room

nﬁgh}fﬁ i tlﬁg’h‘%gllreQNQ méﬂtlrat@& & éh?né’éé @SJ@*S@A%? B-dirhéthyl-

r omet hane After 3days

butyyylagiine)vriohext- ap@fm%m&%eﬂ%m 2t iny dighieromethangt2umb
wadBdded. u\lfttereécﬁ,dys O%%aq% RS fe%r.?grﬂti]?es $heRdcii hiied wag

preparative H ave the title product (4.
filtefgs), conpanirpieg m dl’B@éﬁn@ﬂ@ pmrzt 3] prepeJanwHHL FVIS whgah g.aye
+
the |t|?f)4od(uct it~ mgh'el\{l hH I7-8?f' 72 di met hyl - pr opyl car banoyl - 4- (7
- met hoxy- 2- phenyl - qU|noI|n-
Exdhidib Q4y) - pyrrolidi ne- 2-carbonyl | - am no} - 2- vi nyl - cycl op
arboxylic acid ethyl ester (142) The title
conpound was preparedg”y om conpound 12 (1.22 g, 2.43
i enprocedur e described for the
preparation for conpound nOﬂ t using
nmet hanesul phoni c acid
2-tert. butoxycarbonyl am no? 3, 3-di nehtyl - butyl ester

instead of nethanesul pho aci QI)

2-tert. but oxycarbonyl ang n@- ~pentyl ester, in
Exanpl e 165 st ep”:f" Réﬁuctl ory ofothe azi de as
described in Exanpl e o° gave thg title conpound

(1.49 g, 95 %9. Purity according”to HPLC > 95% M+H+
1-{[844-AdnindRethyl-2,2-dimethyl-propylcarbamoyl-4-(7-methoxy-2-phenyl-quinolin-

4-yloxy)-pyrrolidine-2-carbonyl}-amino}-2-vinyl-cyclopropanecarboxylic acid ethy!
ester (142)

The title compound was prepared from compound 12 (1.22 g, 2.43 mmol) by following
the procedure described for the preparation for compound 108 but using
methanesulphonic acid 2—tert.butocharbonyIamino-3,3-dimehtyl—butyl ester instead of
methanesulphonic acid 2-tert.butoxycarbonylamino-4-mehtyl-pentyl ester, in Example
165 step i). Reduction of the azide as described in Example 109 gave the title
compound (1.49 g, 95 %). Purity according to HPLC > 95%, M+H" 644.2.

Example 143
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Exanpl e 143 WO 2005/ 073216 PCT/ SE2005/ 000096 149 N QO
~0 NNUNNOH Oo

wo-20¢57§26 2- Di met hyl - 1- {[ t hi ophene- 3- car bonyl ) PamisE2]o5000096
et hyl } - propyl car banoyl ) - 4- (7- et hoxy- 2- phenyl - qu
i nol i n-4-yl oxy)-pyrrolidine-2-carbonyl]-am no}-2-vinyl
- cycl opropanecar boxylic agégtcj (143) 5 Conpound 142
(100 ng, 0,155 mmol) was r ted according to the
general procedure 1A for the preparation of conpounds
110- 116, using thi ophene-3-carbonyl chloride (28.5
mg, 0.194 mmol ) as acyl c¢chloride which gave the title
compound as a white sol (4§ 040% . Purity
according to HPLC > 95% 587 10 Exanple 144 N O
O\ ONSSNNNO
1-{[1-{1-[(5-1soxazol - 3-yl -t heophene- 2- sul phonyl anm no)

-methyl]- 2, 2-di rreth | -

propyl car banmoyl } - 4- %
y) - pyrrolidine- Za:a bdh m)‘r
am no} - 2-vinyl -cyct opropa gar boxyl pc acid (144) 15

Compound 142 (25 nmg, 0.039 nmol) was reacted according
1-{ E(ZJZP@W@@TM ellthippbereddrcerbon)-borinofmetpilepapyicarbamoy)-4-(7-

e Rt MRl AG TR R L ere

cyddplrcmandeamqulb agmu@4%he title conpound as a white

codffoutigz oS Llaa ptbliteas a0 - le e 455

procedure 1A for the preparation of compounds 110-116, using thiophene-3-carbonyl

%L-qui nol i n-4-yl ox

chloride (28.5 mg, 0.194 mmol) as acyl chloride which gave the title compound as a
white solid (45 mg, 40%). Purity according to HPLC > 95%, M+H* 726.

Example 144

0 (o] : (¢]
N7
/4

1-{[1-{1-[(5-Isoxazol-3-yl-thiophene-2-sulphonylamino)-methyl}- 2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (144)

Compound 142 (25 mg, 0.039 mmol) was reacted according to the general procedure
1A for the preparation of compounds 110-116, using 5-isoxazole-3-yl-thiophene-2-
sulphonyl chloride (14.5 mg, 0.058 mmol) as acyl chloride which gave the title
compound as a white solid (1.8 mg, 6%). Purity according to HPLC was > 94%, M+H"
829,
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150 Exanple 145 0 OO NNNNOH OO0 F

1-{[ 1- (3- Fl uoro-benzoyl am no) - net hyl ] - pr opyl car banoyl }
wWo2e(sh7smb hoxy- 2- phenyl - PCT/SE2005/000096

qui nol i n-4-yl oxy) - pyrrolidi ne-2-carbonyl]-am no}-2-vin

yl -cycl opropanecar boxylic acid 5 (145) Conpound 142

(25 ng, 0.039 mpl) was reacted according to the

general procedure 1A for Y4 preparation of conpounds

110- 116, using 3-fluorobenzoyl chloride (12.3 nm,

0.078 mmol ) as acyl chloride which gave the title
Emﬁg@gqy@d as a white solid (4.1 ng, 14% . Purity

ng to HPLC was > 94% M+H+ 738. 10 Exanpl e 146

a~-N~ 0 ONUNNO O »O/ 1 -{[1 -(1

{[ (- Furan-3bcar bonyl ) - Ny o

am no] - net hyl ] - 2, 2- dlnethyl-oruo car banoyl }-4-(7-

nmet hoxy- 2- phenyl - qui nol i n-4-y ox ) - pyrrolidine-2-carbo

nyl ] -am no}-2-vinyl- 15 cyclo%ropanecarboxyllc acid

(146) Conmpound 142 (35 ng, O ) was reacted

according to the gg 4B for the

preparation of cﬂﬁj-und 1\§mll <@gi ng 3-furanoic

acid (5.5 ng, 0.0%% )" as acyl hl ori de whi ch gave
the title conpound as a white solid (4.1 ng, 14%

1-{[PY8 IR 06r EBERE SN PFin b PmBRRY e oS3 caromiBy Mt médoxy-2-phenyl-
quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid
(145)

Compound 142 (25 mg, 0.039 mmol) was reacted according to the general procedure

1A for the preparation of compounds 110-116, using 3-flucrobenzoyl chloride (12.3
mg, 0.078 mmol) as acyl chloride which gave the title compound as a white solid (4.1
mg, 14%). Purity according to HPLC was > 94%, M+H" 738,

Example 146

1-{[1-(1{[(-Furan-3bcarbonyl)- amino]-methyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-
methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid (146)

Compound 142 (25 mg, 0.039 mmol) was reacted according to the general procedure
1B for the preparation of compounds 110-116, using 3-furanoic acid (5.5 mg, 0.049
mmol) as acyl chloride which gave the title compound as a white solid (4.1 mg, 14%).
Purity according to HPLC was > 99%, M+H" 710.
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WD 2005/ 073216 PCT/ SE2005/ 000096 151 Exanple 147 N\ O
O0O0SO NNNN 3J06O0 ~,.

WO-2005/08t1hoxy - 2- phenyl - qui nol i n-4-yl oxy) - pyr r oPCWiSE£003/000096

2-di carboxylic acid 2-[(1 5
cyclopropanesulphonylaninocarbonyl-z-vinyl-cyclopropyl
)-am de] 1-[(2,2-di nethyl -
{[ (thi ophene- 3- carbonyl)aﬂﬁ%ﬂ nmet hyl } - propyl ) - am de
(147) To solution of conpound 143 (42.2ng, 0.058mmol)
in chloroform (3 m) was added
cycl opr opyl sul phonam de (14 ng, 0.116 mmol) foll owed
by diisopropylethylanmine (60.5 NI, 0.17 mmol). The
Examillei4bn was stirred at RT for 10 min and then at -20C
for 10 30 mn. PyBOP ( ng, 0.116 mmol) was then
added as a solid. The ution was kept at -20C for
10 days. The sol ution heriyour ed into agueous
NaHCO3 (sat.) and washed W nat er. The organic
| ayer was dried, concentratgd and subjected to
purification by HPLC affor |ng the4itle conpound as

a white solid (2.3{ny, ﬁ\N\\’/ urity by
HPLC>95% Mkmgm Ex ME cNNO 00
O Th =

Frnoc- 4- am no- 2- ( 1- et hoxycar bonyl \\/I nyl - cycl opr opyl ca

4-(7- @?M)f Acggéf gpém gﬂe@oxﬁ B RBFYSL ch @€aB okt tacRWyd -
cyc@nmpaneaﬁpmymnmmamqwb%vmyh@mvbmwﬁ]:1-H&Zdi"(nsfhxl -1-

foprihe - S4fBbo Hitna N By g3 o 1l ). TV

To solution of compound 143 (42.2mg, 0.058mmol) in chloroform (3 ml) was added

cyclopropylsulphonamide (14 mg, 0.116 mmol) followed by diisopropylethylamine
(60.5 pl, 0.17 mmol). The solution was stirred at RT for 10 min and then at -20°C for
30 min. PyBOP (121 mg, 0.116 mmol) was then added as a solid. The solution was
kept at -20°C for 10 days. The solution was then poured into aqueous NaHCO; (sat.)
and washed with water. The organic layer was dried, concentrated and subjected to
purification by HPLC, affording the title compound as a white solid (2.3 mg, 0.0028
mmol), Purity by HPLC>95%, M+H" 830.

Example 148

NHFmoc

Ear

Fmoc-4-amino-2-(1-ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-pyrrolidine-1-
carbocyclic acid tert.butyl ester (148)

(28,4R) Fmoc-4-amino-1-Boc-pyrrolidine-2-carboxylic acid (5.3 g, 11.8 mmol) was
dissolved in DCM (100 ml), HATU (4.94 g, 12.99 mmol), DIEA (4.63 ml, 26.57 mmol)
and vinylcyclopropylglycine ethyl ester (2.26 g, 11.81 mmol) were added
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and vi nyl cycl opropyl gl yci ne ethyl ester (2.26 g, 11.81

nmol ) were added WO 2005/ 073216 PCT/ SE2005/ 000096 152
woeussassitgel y. The m xture was stirred for 16 RCTSERZDONOV0096

tenperature, and was then diluted with DCM (50 nl),

washed with citric acid (10%aq), water, NaHCO3

(sat.aq) and water. The orgfnlc phase was dried over

Na2SO4 and concentrated to!'2ford a bei ge solid foam

(8.11 g) which was subjected to silica gel columm

chromat ography to 5 afford the title conpound (7.14 g,

suc%gis}\klmh)mmtu@(@g@ B@rré‘d“%r N5k ‘Focﬂl té?hﬂérétldre @ndWas then

Fnoc- 4- am no- pyrrolidine-2-carbonyl)-am nol-2-viny

dilutectwith BEMb(GArTBR avashirg Wit e goid (0% agIwaier Bla dgat. aq
anoq?r ?uﬂ\% &é&éﬁ?@s"—é Was @rlé}l‘loma)ﬁ@%%d Ecﬁﬁfeﬁﬁafé’dtt@aﬁord a

thI’] 0]

beige goltdwf@ﬁmdﬁﬁd@)wwvema% gbigctest o vlice ool @cpl@ran@arﬁs@mraphy to
I 150 NHF OHO N
afft%ré _’EI%?tAIe%cogﬁzg%ﬁld mh -)91 1231 Riaep! e moc

1- ({Fnoc-4-am no-1-[ 1- ( 2- hydr oxy-i ndan- 1- yl car banoyl -

t hyl -
_X%‘r%l%y‘l‘tqger banoyl | - pyrrol i di ne-2-car bonyl }-anm no) - 2-vi ny
| - cycl opr opanecar boxyl |§EF’“&‘C| d ethyl ester (150) 20

The am noproline deriv 49rf2 96 g, 6.04 mmol)
was stirred together wi ho%gene (1.93 Min
toluene, 4 m, 7.55 mml)gf 2¥\ﬁ0 mn. The solvents and
excess

1-[(Fmoc-4-amino-pyrrolidine-2-carbonyl)-amino]-2-vinyl-cyclopropanecarboxylic acid
ethyl ester (149)

Compound 148 (3.65 g, 6.04 mmol) was treated with a solution of TFA/DCM (10ml
TFA, 50ml DCM) for 2.5h and then concentrated to afford the titled compound (2.99
g, 6.12 mmol).

Example 150

HFmoc

N

S %

1-({Fmoc-4-amino-1-[1-(2-hydroxy-indan-1-ylcarbamoyl-2,2-dimethyl-
propylcarbamoyl]-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic acid
ethyl ester (150)

The aminoproline derivative 149 (2.96 g, 6.04 mmol) was stirred together with
phosgene (1.93 M in toluene, 4 ml, 7.55 mmol) for 10 min. The solvents and excess
of phosgene were evaporated. The residue was dissolved in DCM (30 ml) and t-Bug-
aminoindanol (1.9 g, 7.24 mmol) was added as a solution in DCM (30 ml), followed by
NaHCOs3 (2 g). The mixture was stirred for 48h, then diluted with DCM, washed with
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of phosgene were evaporated. The residue was di ssol ved

in DCM (30 m ) and t-Bug- am noi ndanol (1.9 g, 7.24
wonrms)o7sEe added as a solution in DCM (30 nl), pEwisEzonsdooos

by NaHCO3 (2 g). The mixture was stirred for 48h,

then diluted wwth DCM washed wth W 2005/ 073216

PCT/ SE2005/ 000096 153 water, 10%citric acid and

NaHCO3 (sat, aqg), dried ovg'l53 Na2SO4, and evaporated to

dryness. The residue was subjected to colum

chromat ogr aphy purification, EtQAc- hexane 0-30%to

wafth f @l cltiteadid bh& NaPITRRY Bk é(?, Sriedlover NS0, andEaPHakd to
151 GHNHR2 NNHQ O--~-N 00

drypess. Fhakpsidue wp sybie¢ipg to column chromatography purification, EtOAc-

he>]fa<h>é>0-'3mm@aﬁomltﬁ@ﬁwmwur& @¢dh mahigl): propyl car banoyl

pyrrolidi ne-2-carbonyl }-am no) - 2-vi nyl -cycl opr panecarb
Emgﬁygug1acid ethyl ester (151) Conpound 150 (595 nmy,

: nmol ) was dissolve din DM (20 nl) and treated
with 10 Si-piperazines(0.08 nifol /g, 4.78 g, 3.82 muol)
for 48h. The silic sPfiltérned and washed once with
DMF and then with a"potty gne of DCM The
solvents were ev r at énddt hpesi due subjected to
col unmm chr omat ogr aphy to affordgghe title conpound
(170 nmg, 0.3 Mol ). 15 Exanple 182 YN HNO OHO N
NHO I 00 OH

1-({-Aspingf Q- igldoyxipdamtateatbapayirdsaisge thylspropyisarearmey
pyrRSIAmal £ 25 B8R Aind) RO cflitipanecarboxylic acid ethyl ester (151)
Compound 150 (595 mg, 0.765 mmol) was dissolve din DMF (20 ml) and treated with
Si-piperazine (0.08 mmol/g, 4.78 g, 3.82 mmol) for 48h. The silica was filtered and
washed once with DMF and then with several portions of DCM. The solvents were
evaporated and the residue subjected to column chromatography to afford the title

compound (170 mg, 0.3 mmol).

Example 152
B
=
OH W o
0
S
© (o]

1
<E‘ LOH
/

1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl]-4-[(pyridine-
3-carbonyl)-amino]-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic
acid (152)

To a stirred solution of compound 151 (35 mg, 0.064 mmol) in DCM (1 ml), was
added DIEA (0.12 mmol, 19 ul) and nicotinoyl chloride hydrochloride (0.12 mmol, 17
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3-carbonyl)-am no]-pyrrolid

i ne-2-car bonyl } -am no) - 2-vi nyl - cycl opr opanecar boxyl i c
weaeeda/ofifag) 20 To a stirred solution of conpourdT/ABi005/000096

(35 mg, 0.064 mml) in DCM (1 m ), was added DI EA

(0.12 mmol, 19 pl) and nicotinoyl chloride

hydrochlorlde (0.12 nmol 17 WO 2005/ 073216

PCT/ SE2005/ 000096 154 ng) 15he solution was stirred at

RT for 18h, PS-trisam ne was added then stirred at RT

for 4h. After filtration, the solution was washed with

mg§ Thé ESIuﬁ&L\Qaé §9rr/é@9t)R'ﬁﬂﬁ| 18h\|qf§%a(rﬁﬁ’é waddlded fh%n stirred at

organi c phase was dri ed over and concentr at ed.
RT'Ifhre4h MQT ﬂltfétl%E*,thﬁ@%t&W WaﬁhPF'IPW'WéH]HC @gid1(10%. &) @y .

Nal—lbg'l (éé‘t s X+ ?%} ggﬁ’ése vg%so%@d)civ@r W%?S@ﬁjgﬁdjcor;géﬁtrated The

sol ut| on 24h. Acetic aci d

resigigenpsetissolvesin Tethide@tr(@atledS mihd-PEL Niasl, Rsmmol, 320 ul)

waggﬁé&i \T?lg !}ltlyﬁ%@ﬂﬁe& Pt A 2t4§ /?égtfcfdciba\bééjg%c%iﬁ and then

e ti t e conpoun
cormntrazted PU hetr«ys&ge v disegvgd inNdefH ged sybjemdﬁsa auplicatiamiy

HPES: pttrohe W Paho iR 17 78 ety Pyt PRt -
M+bt 6§§I1car banmoyl ] - 4-

phenyl acet am no- pyrrol i di ne-2-carbonyl } - am no) - 2- vi nyl
-cycl opropanecar boxylic acid (153) 15 The procedure

ExamplertiSBed i n Exanpl e 152 but using phenyl acetyl

chl oride instead of nicotinoyl chloride
hydr ochl ori de, was foll owed which[gave the title
conmpound (12.7 ngy, 0.019 mol ). Purity by HPLC>90%
M-H+646. 1. Exanpl e 154 O-N HN

Sy %%&

1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl]-4-
phenylacetamino-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic acid
(153)

The procedure described in Example 152 but using phenyl acetyl chloride instead of
nicotinoyl chloride hydrochloride, was followed which gave the title compound (12.7
mg, 0.018 mmol). Purity by HPLC>90%, M+H" 646.1.

Example 154
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HNO OHO NNY~NHO J~00,. OH 20 WO

2005/ 073216 PCT/ SE2005/ 000096 155
wo-20450782l6 ( 2- Hydr oxy- i PCT/SE2005/000096

ndan- 1-yl car banoyl ) - 2, 2- di net hyl - pr opyl car banoyl ] -4-[ (

5- net hyl -

3- phenyl -i soxazol e- 4-car bonﬁl )-am no] -pyrrolid

i ne-2-carbonyl }-am no) -2 vil I- cycl opr opanecar boxyl i c

acid (154) The procedure described in Exanple 152 but

usi ng 5-net hyl - 3- phenyl -i soxazol e-4- 5 car bonyl

1 ({3|h[|1 QQlH%Qir@@Slh@Qm incaméh%yl)@ﬂdwﬁélhﬂ[ﬂrgﬁylébfgérﬁﬁy'ﬂ](sﬂ{("édﬁethyl-

ave ‘the title conmpoun

3 DS DBLSaXRgY A RIPS - AP CIEXHEIE A AAOa: AR i e

cyclc'fp'?oﬂ)\énefcgbo ¢ acid(16k) O N YNHO I NO (r) JkO 10
drogel ndan- 1-yl car bano 2-di net hyl -

Th%p@ﬁyﬁgrgrc&gﬁ@moﬂ in ExampknEAut using 5- me}/hy? 3-phenyl-isoxazale-4-

carBb}l @RloriBY fsddddif %ﬁ:‘oﬁn@ﬁ'&:ﬁ’l@ﬁ&é hyBEMSde? Wk '?M|oWéM %@&H
opanecar boxyl i ¢ acid To a_stirred sol ut of

ga%ﬁhﬁéldﬁ(gomgqurch@ &9, BORBMMERRD) Furity by HPLC>98% M+ 713.1.
acetonitrile:dichloronethane (2:1, 3 m),

triethylam ne (0.0648 mmol, 9 pl) and

Mocyanate (0.0648 mmol, 7 pl) was added The
solution was stirred at room 15 tenperature for 3h,
met hanol was added (1 nl) and then was

concentrated. The residue was dis ved i n met hanol
and subjected to puri f| cation WPLC af f ordi ng

8'“&6‘?%%&0
/

1-{[1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl]-4-(3-phenyl-
ureido)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (155)

To a stirred solution of compound 151 (30 mg, 0.054 mmol) in
acetonitrile:dichloromethane (2:1, 3 ml), triethylamine (0.0648 mmol, 9 ul) and
phenylisocyanate (0.0648 mmol, 7 ul) was added .The solution was stirred at room
temperature for 3h, methanol was added (1 ml) and then it was concentrated. The
residue was dissolved in methanol and subjected to purification by HPLC, affording
the ester compound as a white solid (32.7mg, 0.047 mmol), Purity by HPLC>95%,
M+H"675.31. LiOH 1N aq. (0.47mmol, 475 pl) was added to the ester dissolved in
THF:MeOH (2:1). The reaction was stirred at 50 °C for 15 min and then at 8 °C for 12
h followed by addition of acetic acid (0.98 mmol, 53 pl) before concentration. The
residue was dissolved in MeOH and subjected to purification by HPLC, affording the
title compound as a white solid (3.8 mg, 0.006 mmol), Purity by HPLC>98%, M+H"
675.31.
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the ester conmpound as a white solid (32.7ng, 0.047

mol ), Purity by HPLC>95% M+H+675.31. LiOH 1 N ag.
wOQossmsmab, 475 pl) was added to the ester di seoirseehosNM00096

THF: MeOH (2:1). The reaction was stirred at 50 C for

15 mn and then at 8 C for 12 20 h foll owed by

addition of acetic acid (0.98 mmvpl, 53 pl) before

concentration. The residud®as dissolved in MeOH and

subjected to purification by HPLC, affording the

title conpound as a white solid (3.8 ng, 0.006 mmol),

Exfd#glbt1§66by HPLC>98% MrH+ 675.31. WO 2005/ 073216
005/ 000096 156 Exanple 156 So HNO OHOH

NNHOI HO CH
1- ({4- Benzenesul phonyl am no- 1- @(2 hydr oxy-i ndan- 1-yl
car banoyl ) - 2, 2- di net hyl - propyl ar bamoyl | -pyrro |id
i ne-2-carbonyl }-am noyp+ 2- vi nyI C)f’cl opr opanecar boxylic
acid 5 (156) To a rr sto ution of conpound 151
(30 nmg, 0.054 mol K oDl EA  (0.0648 ol ,
11.5 pl) and pheny fon fﬂ oro “(ch 0648 mmol, 11.5
pl) were successively added The ol Ution was stirred

at RT for 3h, and then it was entrated. The
resi due was d| ssolved in MeCH and subjected to
1-(fdBerfzeaasulpmoryiandifo-HRILC2-hgd foay-tidag- 1t Yiearbsiney!)-2 @agimethy |-

o bl o BB ol e o
m5ﬁas added to the ester dlssolved in THF: MeOH (2:1).

To S35 ol Bbi e A mREo 8 it PLRBH B ea
(O.md&thn MesuiE and ph&nyaﬂl&n\ylcﬁlwde (@6864Bmnvaa,s1105 g eleveed
sulsBpdral B0t REhh VoL o RE ARG RIS 19
cordieatrhted oTied regitkicarad ditdopleddie dtedt-band sgbjected to purification by
HPLC, affording the ester compound as a white solid (17.9 mg, 0.0257 mmol), Purity
by HPLC>95%, M+H" 696.24. LiOH 1N aq, (0.25 mmol, 257 pl) was added to the
ester dissolved in THF:MeOH (2:1). The reaction was stirred at 50 °C for 1.5h prior to
the addition of acetic acid (0.98 mmol, 53 pl). The solution was concentrated. The
residue was dissolved in DCM and washed with water; the aqueous phase was
acidified to pH 5 and then extracted with dichloromethane and ethyl acetate. The
combined organic phases were dried over Na;SO4 and concentrated, affording the
title compound as a white solid (7.1 mg, 0.01 mmol), Purity by HPLC>98%, M+H"
668.19.

Example 157
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conmbi ned organi ¢ phases were dried over Na2SO4 and

concentrated, affording the title conpound as a white
weaboseh7§2d61 ng, 0.01 mmol ), Purity by HPLC>98%pCWBER005/000096

668.19. 20 Exanpl e 157 WD 2005/ 073216

PCT/ SE2005/ 000096 157 N~1 SNH OHON NtcH O CH

1-{[1-[1-(2- Hydroxy-indan- -¥I car banoyl ) - 2, 2- di net hyl -

propyl car banoyl ] - 4- ( 3- phem]“s-

t hi our ei do) - pyrrolidi ne-2-carbonyl } -am no) - 2-vi nyl -cyc

| opr opanecarboxylic acid (157) To a stirred solution

of conpound 151 (30 ng, 0.054 ) in acetonitril (3
m), TEA 5 (0.0648 nmol, 9 pI%h;'@

phenyl t hi oi socyanate (0.0648 7.8pl) were
successi vely added The sol am was stirred at RT for
16h, and then it was onpentr fed. The residue was

di ssol ved in MeCH to purlflcatlon by
HPLC, affording t hd as a white solid
(22. 7mg, 0.0328 , Pu [ y by> 85% MrH+ 691. 2.

LiOH 1 N aqgq, (0.33 mml, 328 pl) s added to the
ester dissolved in 10 THF: MeOH (2:4). The reaction was

stirred at 50 C for 2.5h prior to the addition of
1- {Eic[ét(Pd-h@'@W-loéa@ﬂ waaamayd-HP-pimathg-piepyiearbamauk4-(3-phenyl-

thl%ﬂ@i@?)"byrr?éh'dﬁﬁﬁ% ﬁﬁérﬂlﬁ%) Q@ﬁwyl %&&&byﬁ{écbrboxync acid (157)

oronet vvash aq

Topgtigedsabition of ?%P@d‘dvﬂﬁﬂ H3@fft94\9 05’FH@meB ﬂm@wé@lw @aml cTEA
(. 9?5’83@310‘{‘@ @hgﬁd Fﬁie@ﬂﬁlﬁlsb%% @Ub48GRAGE ﬁtsrpﬁtvﬁ‘é}e successxvely

[ e coggoun as a white soli

adged T hawelufion wes stirred atyRbjorHiBhcambtien Mwa%@slc%tratﬁé sTaWs
restdife w%géwe% ﬂfmé@ﬁ aha\éﬁag)&btea tGp Gt aBNeRY APLLY affording the
assayed tor activi t the NS3

ester compound as a white solyd (22.7mg, 0.0328mmol), Purity by HPLC>95%, M+H"
691.2. LiOH 1N aq, (0.33 mmol, 328 pl) was added to the ester dissolved in
THF:MeOH (2:1). The reaction was stirred at 50 °C for 2.5h prior to the addition of
acetic acid (0.98 mmol, 53 pl). The solution was concentration. The residue was
dissolved in dichloromethane and washed with water, the aqueous phase was
extracted with EtOAc. The combined organic phases were dried over Na;SO4 and
concentrated, affording the title compound as a white solid (7.2 mg, 0.01 mmol),
Purity by HPLC>98%, M+H" 663.26.

Assays
The compounds of the invention are conveniently assayed for activity against the NS3

protease of flavivirus such as HCV using conventional in vitro (enzyme) assays or cell

culture assays.

A useful assay is the Bartenshlager replicon assay disclosed in EP 1043399. An
alternative replicon assay is described in WO 03064416.
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20 protease of flavivirus such as HCV using

conventional in vitro (enzyne) assays or cell culture
wess@ys32146 usef ul assay is the Bartenshl ager r epiriSE2005/000096

assay disclosed in EP 1043399. An alternative

replicon assay is described in WO 03064416. 25 WO

2005/ 073216 PCT/ SE2005/ 000096 158 A conveni ent enzyne

assay involving the inhibiflP®n of full-length

hepatitis C NS3 is essentially as described in

Pol i akov, 2002 Prot Expression & Purification 25 363

A c%ﬁ@enlerﬁrén%flrlnlé as%)ééﬁnb%@ h&'tﬁ’eék@nb?ﬁ df ﬂfﬁﬂéﬂ}){cﬁﬁ Hébﬁﬁs C NS3is

substrat e,

ese(eAﬁglgp@degghedj wg%ohabstOO? &rd Emg@\g@p@& Igunflca%/on 25 363 371.

resence of a peptide
Br%@?gie{ ﬁdrbj@ﬂ%gw\@#%gg%gggatﬁescr| bed by Landr o,
Ac-DIINEBRne)EEMLEG[QRAAIPBbCTREH dARgDRE] San Npsé, $SA), is
i ncubat ed a buffer such as 50 HEPES H 7.5 10
meﬁﬁ)prggqspeczm ’%I[é?aﬁ'b/ n E*el%??naepw A PeRY Eﬂf Bsi de,
KKESMVIZERIWVICOERCaDdesrIBed PN Mdre! 1987 HedhedD36 §34®@D348) The
wher eypon the reaction is initi ateggb addi tion

e“@f#%(}bw} isiiacubpizg;ip glqufepsushas SOVPMLIBEF 7.5, 10 mM DTT,
40%"5%%10@ 9hRciyypireglibasidl, Al26e i cBraBBGhd ﬁfhfﬂn@ﬁ&teé?by 30

s and vortexed. The solutions are genera

ly
°C QQfdroéﬁmaWhe@EO'b thevieastionds s\itiadareii §dd't'%°faﬁufiétﬁ19ttvwea”y 0.5
a n
TR S oo RN Lngis o g
vorgexedolke oblutidrissare generatpstarssiat 26°Q Betweenwaaaguemends.
i nhibition of HCV NS3 protease conpl exes, derived from
the BMS, H77C or J416S strains, as described bel ow,
An [ajternaiip® anzisnep@issalids pesesibed in WO0RY93ME andkinplays sa\HCV
Vi f ' i
NSRS L hofloc BTSSRSO Bl
to peasweltlye inbibitioniof HOV. N30 pBdeasd ¢anplatesndénvechfmm the BMS,

T A BS SRS BN 0T NERE S B 0RedbnE Brion
This@ssay provises fandomdigaitian fof Agweffestiveaotraionsads bithe praseste

mv&ﬁtﬁﬁs\%ulg% %lr}h%?lngm-gﬁg% {/tlc 'U@ORI\IA and using

i Ter el Sele nol ogy bet ween
other genotype la strains. Fromthe determ nation of

Se%déi;sgtﬁé%{ fof HNITBY AL Btk APERINES ek rif-EGth cDNA
template of the HCV genome (BMS strain) was constructed from DNA fragments
obtained by reverse transcription-PCR (RT-PCR) of serum RNA and using primers
selected on the basis of homology between other genotype la strains. From the
determination of the entire genome sequence, a genotype | a was assigned to the
HCV isolate according to the classification of Simmonds et al. (See P Simmonds, KA
Rose, S Graham, SW Chan, F McOmish, BC Dow, EA Follett, PL Yap and H
Marsden, J.Clin. Microbiol., 31(6), 1493-1503 (1993)). The amino acid sequence of
the nonstructural region, NS2-5B, was shown to be >97% identical to HCV genotype
la (H77C) and 87% identical to genotype Ib (J4L6S). The infectious clones, H77C (I a
genotype) and J4L6S (I b genotype) can be obtained from R. Purcell (NIH) and the



10

15

20

25

30

25 HCV isol ate according to the classification of

Si monds et al. (See P Simmonds, KA Rose, S Gaham
weWw@haseic F McQOm sh, BC Dow, EA Follett, PL YapCais#2dd5/000096

Marsden, J.din. Mcrobiol., 31(6), 1493-1503 (1993)).

The am no acid sequence of the nonstructural region,

NS2- 5B, was shown to be >97%|dent| cal to HCV genotype

la (H77C) and 87% i denti call?o genotype Ib (J4L6S).

The infectious clones, H/7C (I a 30 genotype) and

JAL6S (1 b genotype) can be obtained fromR Purcell

sedudhtRs 2R dNeni0h BUhpaRK BidBs 70G8/ gﬂﬂp%ﬁcenlﬁ%

Sequences are published in Genbank (AAB6/7 see

Emea g OvANG PUKBATIPC Fa. ACR R Ao 8/, 0 (1ond BBReS (953

AFDB4d4a7 Bedtansiiv., St Stafte 1\)9486%1) 9.7 BRrefidhds. (qufﬂ]r},eu R.H. and
AFQ54247, see Yanag aire, M, Shapiro,

BulghieYisdlegys244 (1) AFI@PP8)R H. and Bukhj. Virol ogy 244
(1), 161 (1998)). 5 The BMS, H77C and J4L6S strains
are conventional for for production of reconbi nant

TheyBMS N?ﬁ@@@bﬂ_mlr@)@g conyentiangl &j’,fﬂ@orpﬁ@ctlon of recombinant
NSBRX teré@etc 3[?11% cREQIIFGHR reEh &AL ﬂ%/@@br@%ase

102 1711 ese stralns were nani
corgeley Kam@a ac F@27@m71 hdei these giraing were r@mlpulﬁm asplescribed

o Bl BT PG, SRAHOINS0 € by r

De@irardaspo Ra Biasheeistys3$(@7):833038 011999)9}913&%?/1 a {luee- Llétﬂléd
soléﬁlllilgtaﬁ'wﬁ%cﬁﬁ eﬁ)i}% B-AaNipd 9@{1 g\l\%@%lgﬁtl%gloﬁh?he cysteine

cyst osition o cl ea age
in tbe P4 rasition®f thsi WS4/ 1\@@@@&@@3@@@@%0 agidgl A1d) was claanged to

a g@\éf?l'eqota%ldﬁﬁé’gf‘o‘?éé&tlc Ié:e{\/% % %9@169&314%9' P’lﬁJtH?e‘?mBPéga cysteme

her nore seri’ne mutati on can
to sefinesouistien ¢an lﬁmtradum byoP @B iati apawi amdmosmsm 45@} to prevent

theﬁ!ﬁéfl?ﬁh‘ cl%%/eatgg% fHe! 'Qé%kﬁﬁ?% ABHAREThE v%%t rh&ﬁ’r n be

var il ant ragnment can one Int
cIOpETE\lthb p!Eét'eﬂIebaenen@lmpwsiooweofec(hmvagm\m@eth? NEPHA h@ﬂplex

carl ¥ el Rpabh Hsch St o SRR R ey FedShe g ol ey
protiecot dedneibet py IP. Gatlinariehel. (see Gallinafidh dBreanan DaNardre, Brunettl
. ORI BniiePl e Fiaifasts k.. Mgl 7By Srep Hot gl
moalifichti®G. Boelily, N%Wba)spreawrecarybe Nwemviéxp Sei\d iseprapyhbeta-
> EphRLUSEARI L BTRTI ARSORE Rt Brpioton 01 ik
appropineaely 88g vbwebtallgras{el 0 hecelld erej@suspended in lysis buffer (10
mL/g) consisting of 25mM N-(2Hydroxyethyl)Piperazine-N'-(2-Ethane Sulfonic acid)
(HEPES), pH7.5, 20% glycerol, 500mM Sodium Chloride (NaCl), 0.5% Triton-X100, |
ug/mL lysozyme, 5mM Magnesium Chloride (MgCI2), | ug/mL Dnasel, 5mM beta-
Mercaptoethanol (BME), Protease inhibitor - Ethylenediamine Tetraacetic acid
(EDTA) free (Roche), homogenized and incubated for 20 mins at VC. The
homogenate is sonicated and clarified by ultra-centrifugation at 235000 g for 1 hr at
4'C.
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approxi mately 80g of wet cell paste. The cells are

resuspended in lysis buffer (10 nLlg) consisting of
waangios12 Hy dr oxyet hyl ) Pi per azi ne- N - ( 2- Et hane p8wiSE2005/000096

acid) (HEPES), pH7.5, 20% glycerol, 500nM Sodi um

Chloride (NaCl), 0.5% Triton-X100, | 25 ug/nL

| ysozynme, 5mM Magnesi um Chl gride (MgCl2), | ug/ i

Dnasel , 5nM beta- Mercapt odPRanol (BVE), Protease

i nhi bi tor - Ethyl enedi am ne Tetraacetic acid (EDTA)

free (Roche), honogeni zed and incubated for 20 m ns at

Imﬂgzolé— Readdean® @Rl rdtarf 39 b GRbhsbnadtrioaof f’lsﬁhﬂn @r)ﬂ the SH
ultra-centrifugation at 2350009%0for 1 hr at

adiygted 40 8/ Dysoruge prateisextiag/is bod nféﬁdfwa@ma@en%ac'd (Ni-

NTﬁge@uq garéléaumumémﬁm&ﬁér@ @shitma o H@wtpmtzmg@&emn
ust e . The crud

SOBRM AL § St Bifer Xa0s 1 AMdceRpey SEE BV Chhacsapalas
Ioa(ié\lﬂ at N M r%lﬁgigléﬂlﬁ ﬁﬁ%o‘ldn@ﬁ RtvRshiel mhbll‘f:fécﬂfmlgvolumes of

cer ol
T (AT A pUTES BV rRP LD 256 Tiln SH1E9). IR aRe Blids gih 5
co|bﬁ>|ﬂ%ihné?és a‘ulr@mr(eérﬁegé bhﬁér/érb?cemehQ@bmmmléazmhed
with 15 col um vol unes of fer C (sane as buff
except with 0.2% Triton- XlOO) The protein is el uted
NSMéAhpr%teaee'chgléﬁpédh’t@@n&ﬁf n&&fe goéléélaﬁd fudBHichef ddsalting
OomM 1 m e

exc azo r ot ease
ol pRrds 3D e TR ot WA BEET 15 CIRBAM SR TS B, G4
glyéer@!ﬁ% dr%;ul@lq\lé@l Bl ‘?ﬂtoﬁ%@bd%mﬁZ@lQEg’ r@nﬁqg id anaéH »stda flow
buf 25MM HEPES, ycer ol
ratwaderomz%‘SW% bwi%sgoomptamomoejaml&ffﬁﬁ@ﬁ%m ohelodand.
cor?ce% 2 tb ap ro‘%fmétgf#'ﬂ Qng/hln??”ll' ﬁ@gﬁ‘ﬁ@ eaRENSUR p%t%age

cont al ni ng rac | ons are concentr at ed
compleresidetived ffom. thenpM. HﬁﬁeafpiMLﬁ§ s@ﬁlrlsh@reMmpaulhuudged to
) £C and
be g OBy A e e T s et e
t han 90% by SDS- PAGE and nass spectrorretry anal yses.

Thd Eg )gﬂ%bér%ﬂe?alges@&éélak 0%, Wb Pdn |C€%P§:dllﬁt|%$\#?9r RNiskGe

rror to use I'n assay
aswttmffeatTéweLs@atrat@ruseﬂ EOrNIB3NSA/4py IQTP@@Q% ageaya s, canyeniently RET

S ’IE@@QSH&%E %ﬁéer%ﬁaréfe]r ﬁiﬁg@@e@g@u%%feg%gtgéggé dﬁé. cat #

eptl bstrat e;

22990 FREtdshstsaded b bal ty ATall Biashew: 240(2):6067

(1 glégﬁl'l’he%eﬁﬁgr%g o?tﬁg(p%})ii@é)@?oosely based on the NS4A/NS4B natural
cleavage site except there is an ester linkage rather than an amide bond at the
cleavage site. The peptide substrate is incubated with one of the three recombinant
NS3/4A complexes, in the absence or presence of a compound of the present
invention, and the formation of fluorescent reaction product was followed in real time
using a Cytofluor Series 4000. Useful reagents are as follow: HEPES and Glycerol
(Ultrapure) can be obtained from GIBCO-BRL. Dirnethyl Sulfoxide (DMSO) is
obtained from Sigma. Beta-Mercaptoethanol is obtained from Bio Rad.

Assay buffer: 50m.M HEPES, pH7.5; 0. 15M NaCl; 0. 1% Triton; 15 % Glycerol, 10mM
BME. Substrate: 2 uM final concentration (from a 2mM stock 2 O solution in DMSO
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(1996). The sequence of this peptide is |oosely based

on the NS4A/ NS4B natural cl eavage site except there
woo@n7edter |inkage rather than an am de bondpat/sEbm®s/000096

cl eavage site. The peptide substrate is incubated with

one of the three reconbi nant NS3/4A conpl exes, in the

absence or presence of a con?ound of the present 25

i nvention, and the formati dflof fluorescent reaction

product was followed in real tine using a Cytofluor

Series 4000. Useful reagents are as follow HEPES and
sto@d’ﬁeﬁ@bl) FQ@VNS’Q@A%) qugg))bQ 9%&%%&&&%@@%

D rnethyl Sul foxid obt ai ned from

stogle s@lutigst @a’%ﬁ@@tﬂ% ﬁ"y 21205 alyeerph SRPMIN Na&d. 0 Triton-
x1é‘§51%¥nmt§|\ﬁ@)r Fo?’@%%d’rﬁ@ﬁvﬁ nc%s a%préaﬁﬁﬂn@q% as&Mhﬁ% the

iton; 15 % G ycerol; ubstrate:

assayr@n heonadmmose s@mﬁlto/lerttyrﬁc@myrﬁa @/mékB@L\ tr thelagsavrfien
161 stored at
@%@8}4\&%% ;%&?Qﬂn%ﬁ%ﬂgé 99@&99 stored a

4A type la anlnaI
concentration (froma 5uM stock soI ution in 25mMM

Th§§§%§ is %%M@ ﬁ’é%ﬂp%ﬁ%&n@gau%%g@%ykygg ne bq)ac?( flélié R Falcon.

Eadpwelba@hfamg HeNSSLAyprotagise complex imassay bd;lﬁﬂf Seuiaide
t .
conﬁg(?&éf@l’gﬁé E déé%npf)‘nv%qg):nﬁg 1téﬂe engla g?gggeer M B3P Qbstrate in

asspyrigiEiet. racordrl (e GuoPgd) rsr?ésoaﬁga@reﬁ ondb@sane @asayyplate. The

en%@f% gcé{HBIQEIQmﬁ(eaQYde&%h&%&é&rﬁfbﬁg@};ﬁ&kt |@eﬁ| fctrr‘lqmn

ach well contalns ote
beformipitieing theagnzaynaaféastion bpthe agiditipn Qf@n’paimﬁ@i Tdfe gsway plate is
f
ool SR NEHEY by Y PIBSR RSSO DU £ 0 e
400%(%3@!@150@0]7@ Piosysteors) t He ipsinenen @agormealeetly SeHdo readzeywe
I |yt i
em?s%m cﬁ%ﬁbﬁrp’%r?&e&c%ﬁ&be oAt gh@ Iz?fcat%e%%kﬁ%ea?g ﬁg%rg{&{ followed
forraeamxnmtelyw&mmumdl tion of substrate. The assay plate
is generally read imedi ately using a

spectrophot onet er such as a Cytofluor Series 4000
Th¢ PerceptinhibitonBiaodestadeuteded with thel fobawingrenuatios.

conveniently set to ion of 340nm and

excitation of 490nm{®aggﬁgh/a%€§5q®ins are generally
whéd dioisgtie chamgeaipgdiuosasaencel gvel therlineat eage Ththepwinge Atnonlinear

b bi L . i 1 I
ol B8 G LA Pl i L 04 e
concentration (ICsg) is calculated by the use software such as Excel XI-fit software
using the equation:

y=A+((B-A)/(1+((C/x)*D})).

Enzyme assays conveniently utilize a fluorescence resonance energy transfer (FRET)
principle to generate a spectroscopic response to an HCV NS3 serine protease
catalyzed NS4A/4B cleavage event. The activity is typically measured in a continuous
fluorometric assay using an excitation wavelength of 355 nm and emission

wavelength of 500 nm. The initial velocity may be determined from 10 minutes
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20 where dF is the change in fluorescence over the
linear range of the curve. A nonlinear curve fit is
weapmisiogskito t he i nhi bition-concentration data, Pam$ERINS000096
50% effective concentration (1C50) is calculated by
the use software such as Excel Xl -fit software using
the equation: y=A+((B- A)/(l +((Cx)"D))). 25 Enzyne
assays conveniently utilize 182 f | uor escence resonance
energy transfer (FRET) principle to generate a
spectroscopi ¢ response to an HCV NS3 serine protease
coﬁﬁﬁt?c!dézrégd |h§%ﬂn@%a‘éb§ AUSEEcente rﬁtensTﬁé% R tesult ¥ he NS3
é pi cal ?/ neasured in a contl nuous | 'uoronetric assay
prefepsg calalvesd cleavagmev@el engt h of 355 nm and eni ssion
30 wavel ength of 500 nm The initial velocity may be
determ ned from 10 m nutes WO 2005/ 073216
ArpatErSHMEOB)ZG0eES6aY ¢HPbe aitief ulas fobeising of i ncreased
mitbHQEescence intensities as a result of the NS3

—protecase catalyzed cl eavage event. An alternative
Reaempinand §a) NSarfulblengtiranzeme san baprepsaredas showgn in Poliakov et

la7hength enzyme can
al th{ne%l r%%iﬁl &?Hgﬁémgt'f’ ﬁ@gél%u Eaﬁljg’\t;l‘}'e:;'tLI at Protein
TEx PiSédstobariar ittt hamananneeoR) segesna7al. The NS4A

R R Pt o e, GRn B pRPERE P v

stenkegodition im®H&MSQO rrM 10 stock solution in DVMBO. The

TH(:EEERTFA'E %B%t?ﬁﬁA% éﬁ%g-AéoLEDé\NS) ﬂu Glu- b&iu)-)[%)g)/ss\l&s_er-
Lys (L BSABCYINKI2 NMYPY 1 SddaB @ ndeE euiehased Mrmh@@%@&cfﬁféﬁﬂ , CA.
ic ) . i I p as
SRS Tl o3 il AR DISSPAED
(5QB0ukig)tshibeld hwiapged aithraiymisdmigit to radtent framdireétlightcand
stn%[e? Clopddomdirect light and 15 stored in -20 C.

er ence ‘conpound-1, N-1725 with a sequence of
Referaspe Codpacindd; N+1e726jmth@sequem &3/ 3p-rgila-beu-lle-Cha-Cys,
M\g}r%eﬁ]afbs %%yfge%r%%gwon%ﬁ&ﬁgm %Wﬁz&neg]d' ahd3§ @gﬁ@a,ly prepare
as a 2 mM stock solution in DMSO and stored in aliquots in -20°C.

1M HEPES buffer may be purchased from Invitrogen Corporation, storage at 20°C.
Glycerol may be purchased from Sigma, 99% purity.

CHAPS, 3-[(3-Cholamidopropyl)dimethylammonio]-1-propanesulfonate: may be
purchased from Research Organics, Cleveland, OH44125, USA. MW614.90

DTT, DL-Dithiothreitol (Cleland Reagent: DL-DTT) 99% purity, MW.154.2 Storage:
+4°C.

DMSO may be purchased from SDS, 13124 Peypin, France. 99.5% purity.

TRIS, ultra pure (TRIS-(hydroxymethylaminomethane), may be purchased from ICN
Biomedicals Inc.

N-dodecyl-B-D-maltoside, minimum 98%, may be purchased from Sigma, storage -
20°C.

Equipment

Microtiter plates (white cliniplate, ThermoLab Systems cat no. 9502890)
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as a 2 mMstock solution in DMSO and stored in

aliquots in -20C. 1 M HEPES buffer may be purchased
wOnmmosabt r ogen Cor poration, storage at 20C. P20/SE2005/000096

G ycerol may be purchased from Sigma, 99% purity.

CHAPS,

3-[ (3- Chol am dopr opyl ) di et hyl anmoni o] - 1- pr opanesul f on

ate: may be purchased f r omB®Resear ch O gani cs,

G evel and, OH44125, USA. MA614.90 DIT,

DL-Dithiothreitol (Celand Reagent: DL-DTT) 99%
Epggﬁdgﬁyp,pmslm 2 Storage: +4C. 25 DVMBO may be

pur chased from SDS, 13124 Peypin, France. 99.5%
Bighifminsfte, rmyitedosing.r a pure
AsbIREOAU LB S8 ROGRIGBANRL, MRy be pur chased

fromICN Bionedicals Inc. Ndodecyl-(3-D nmaltoside,

m ni mrum 98% nay be purchased from Sigma, storage -
Meda 30 Equipnent Mcrotiter plates (white cliniplate,
~ThernoLab Systens cat no. 9502890) WD 2005/ 073216

PCTESEIOUSI@UOCBIUreE63  Eppendorf pi pettes. Biohit
10 mm%& som‘l'lbhé 8fj%'c%91é)oﬁﬁ§fé}% r@x HOhiDTRES" Thé hﬂotcﬁécﬂﬁ‘ﬂdns are

ex 5nm enb eri mental procedure
stomi nwpgmd@mpgtatmwmlg testing Wérdcpdﬁmd um?é)°@raélqm9d@ne sforage.

ffeT'?-\e stock solutions are stored in room

erature while testing and placed in -20C at
% nivird s lo® dyler, PSSy, 490 Béicemr], 0106 SHARS HEPES

bufét%; Pkbon femfO% @ ycerol , 0. 1% CHAPS St or age:
room tae 'erant]urrgélg/u DIT (stored in aliquots at -20C

and!Guadé B T r(etoredhin abigudts @k 2O C mod aylded\Bestyatrachexp@iment)
As dg%e-‘: B.S pH7 5, 0.15 MNad, 10% gl ycerol, 0.05%

ec I-g -

S pH7.5, 0.15 M NaCl, 10% glycerol, 0.05% n-dodecyl-§-D-

25 mM TR
maltoside
5mM DTT (stored in aliquots at -20°C and added fresh at each experiment)
Experiment sequence:
Preparation of reaction buffer (for one plate, 100 reactions)(buffer A)
1. Prepare 9500yl assay buffer (HEPES, pH=7.5, 40% glycerol and 0.1% CHAPS

in de ionized water. Add DTT giving a final concentration of 10mM (freshly

prepared for every run).

2. Thaw rapidly the NS3 protease

3. Add 13.6 pl NS3 protease and 13.6 pul NS4A peptide and mix properly. Leave
the mixture for 15 minutes in room temperature.

4. Place the enzyme stock solution back into liquid nitrogen or -80°C. as soon as
possible.

Preparation of reaction buffer (for one plate, 100 reactions)(buffer B)

5. Prepare 9500 ul assay buffer (TRIS, pH=7.5, 0.15 M NaCl, 0.5 mM EDTA,

10% glycerol and 0.05% n-dodecyl B-D-maltoside in de ionized water. Add

DTT giving a final concentration of 5mM (freshly prepared for every run).
6. Thaw the NS3 protease rapidly.
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15 mal toside 5mM DTT (stored in aliquots at -20C and
added fresh at each experinent) Experinent sequence:
weonepFaratison of reaction buffer (for one pl at epctB882005/000096
reactions) (buffer A) 1. Prepare 9500pl assay buffer
(HEPES, pH=7.5, 40% glycerol and 0.1% CHAPS 20 in de
i oni zed water. Add DTT gi vi n a final concentration of
10nMM (freshly prepared for 18ery run). 2. Thaw
rapidly the NS3 protease 3. Add 13.6 pl NS3 protease
and 13.6 pi NS4A peptide and m x properly. Leave the
”VXtAHdeﬁ.@[n 483 '&&Héseesaﬁd“?i 6 ANEEARRpRl 4 mggpréperly Leave
he enzyne stock ution back into
n| t ﬁ'@@ﬁd'@ﬁe fogbrminiies ingromdemperadirgl e. Pr epar at| on of
rga
B g B e i PR A i RO 06 85 op s
|v| N#gpsiblg. 5 mv EDTA,  10% gl ycer ol and 0. 05%n dodecyl
Pheber i SraHibtor Sreflhcb WirpBlindrat f . Add 30 DIT giving

I na freshly prepared for
Mgk,eea gllmtm)sen@s ofﬂmmlﬁlh@ormgBDMS& teaHIOX thgpiingl gonaaptrations 10, 1,

O'E’O&ﬁegﬁg %;(ﬁ) J @/ ng?ceégég%n dmﬁﬁélepﬂzga% e%ctlm\:;olume

isléave the mi xture for 15 mnutes in roomtenperature.

M§k 3 ldﬁlﬁ%nt%%_eggéméereﬁetr&%é SRgELhE™N tl";}%‘gw @Mgéatiroa ;og ihe final

rogen soon as 'possible
comrbemtmtlobsﬂaﬁlﬁmfwr &5CcES andPabrMMake a dil ution series

100x t he final
E'@E')tnéc% ra‘{Z) g’ﬁ 51'??4”_? "QNE %9966%1” ind 0.001 M The
Blénlnwbllmloc%oemmffar( (athoutNSBDOR), bt RMSOemck S ph substrate.
Pre ;“§ éo ket a dilution series of the reference

DMBO to 100x the final 10
Dituan ti”emubatratemommtm (1.30, mNIbwith aSsagribaliffér (6540 working

solution. Avoid exposure to light.
Assay sequence

Use 96-well cliniplate, the total assay volume per well is 100 pl.

1. Add 95pL of assay buffer to each well

2. Add 1plinhibitor/reference compound

3. Pre incubate for 30 minutes at room temperature

4. Start the reaction by adding S5uL 40 uM substrate solution (final concentration
2uM)

5. Read continuously for 20 minutes at ex=355nm and em=500nm, monitoring the
increased fluorescence per minute.

6. Plot the progression curve (within linear range, 8 — 10 time points) and determine
the slope as an initial velocity with respect to each individual inhibitor
concentration.

7. Calculate %inhibition with respect to enzyme control.
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Ei ght enzyne control wells are needed for every run.

Bl ank wells contain 95pL buffer (wthout NS3 PR), | pL
wOREBesxle5 pL substrate. Preparation of FRETPCT/SE2005/000096

substrate Dilute the substrate stock solution (1.61

mV) with assay buffer to 40 pMworking 15 solution.

Avoi d exposure to |light. Assay sequence Use 96-wel |

cliniplate, the total assay®olume per well is 100 pl.

1. Add 95pL of assay buffer to each well 2. Add 1 pl

i nhibitor/reference conpound 20 3. Pre incubate for 30
Tré’gt,ﬂgﬁleoﬁcr\egsuﬁgomterrperature 4. Start the reaction by

adding 5p oIOM substrate solution (final ]
The defedin exRIEesed apignhibitioReat@ easiqin eansasirationdpscreen) or as a Ki
vallt WhRSrafy.eX=355nm and em=500nm nonitoring the

i ncreased fluorescence per minute. 25 6. Plot the
Capputagips ©§ Poinhiditiope (wi t hi n | i near range 8 - 10 tine
ThQ‘ﬂ?l'ﬂ(;gcl I%Io@fﬂfjlsQFe&&Hes p??leéébtefrc%ﬁg Hg giihﬁ’t@? §o f, Péat%rfﬂoof increased
fIU@@n@%wem@ten@hes Fs acesuihfIf theeN 8% niftenss Qatﬁlwqdrpl%@g@@vent

TR LBGh e o riies HRE S cpntglgives e o

inhilkitian at d eertaipeenpsatiatio. % nhi bition at a certain

ion (screen) or as a Ki  value in nMor pM
Ca%g{ég Ptg{ffk&n of %inhibition. 5 The initial velocity is

Alldrditgitons aesdiréatedras i tiyrotievs thegnies i corspe@igiimgbigen.
Thk@g %BREds CgiCHQE&f@(gﬂg‘%clrﬂlhﬁeﬁ VhhugS of & s8] sgéﬂhﬁibiﬂir the

rotease cat eavage event change in
co@e@yetmsrm Theealculsites valve mwpdnmmetf@lloww equafien: cont r ol
'%R%é}p@“)% inhibition at a certain concentration.

Plotting of the graph is done by help of two calculation programs: Grafit and

Graphpad

Various compounds of the invention exemplified above displayed |ICsgs in the range
1nM to 6.9 micromolar and EDsps in the sub-micromolar to micromolar range.

Drug escape resistance pattern and rate

Replicon cuitures in microtitre plates can be used to determine resistance
development rates and to select out drug escape mutants. The compounds being
tested are added at concentrations around their EDs using, say, 8 duplicates per
concentration. After the appropriate replicon incubation period the protease activity in

the supernatant or lysed cells is measured.

The following procedure is followed at subsequent passages of the cultures. Virus
produced at the concentration of test compound showing > 50% of the protease
activity of untreated infected cells (SIC, Starting Inhibitory Concentration) are

passaged to fresh replicon cultures. An aliquot, say, 15ul supernatent from each of
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Calculation of Ki. 10 All inhibitors are treated as if
they follow the rules of conpetitive inhibition. The
wOCBki/o7adise i s cal cul ated fromthe inhibition vairisessH00096

a series of inhibitor concentrations. The cal cul ated
value is used in the follow ng equation: K

=1 C50/ (1+S/Km Plotting of the graph is done by help

of two cal cul ation prograrrs1:666rafit and 15 G aphpad
Various conpounds of the invention exenplified above

di splayed 1C50s in the range | nMto 6.9 mcronol ar

th@@@hf@ﬁﬁéaﬂeg atd'@arfdidirdd ©r8PRLA CeliOw i dtt HELSY cniiIRd
escape resistance pattern and rate Replicon

(cqmr|0! lﬂn%sto |Cﬁ”ﬁ1Wk§h test eararqyngtat shecsamdpeoneeatiatian, aad addifierally
twé BSIpeLMREriversY & _Pﬁeﬂé‘&kehﬁ‘étgﬁ]sa{%ettﬁ’e Bl S5djof %m@{%
escape mitants. e conmpounds being tested are a
at concentrations around their ED50 using, say, 8

WIﬁ’éiPﬂhb%'éF&n%nenP@ﬂ@Bl%ﬁ?rbﬁé@gtlﬁ f@(ex%ﬁ%l@@&ﬁ%&&u@ﬁ% HCV

replicon 1 ncubation peri protease activity in
prothesesagivity)ds astmided alibe dighest ron-toxinsaseangatioTtie- 40 uM),
I .
2-4 Qalol1Ho R COMRKISE A B e RHRTECP R RS AR Tie
andfcrassswise oegigianms. show ng > 50% of the protease
?CIIVI ty of untreated infected cells (SIC, Starting
nhi b|tory Concentration) are 30 passaged to fresh
fitedires. An al i quot, say, 151 supernatent
V'%gﬁ}ﬁ?ﬁ&' Rhibfigy 2005/ 073216 PCT/ SE2005/ 000096 166 the
uplircates are transferred to replicon cells
wi t hout the test conpound (control) and to cells with
test conpound at the same concentration, r}% sic
additionally two respectively fivefold hig &t
concentrations. (See the table 1288ltDel 0@ 6SMhen t he
viral conponent of replicon prg&a)gs[ on (for anmpl e
as neasured by HCV protease a i's ftted at

t he hi ghest non- toxiz5e@n©entra5kgmc(59 %Mmgtﬁnﬂ
parallel wells are collected and expanded to give

mat eri al 8% Yequenc@Xadgl y3i s NQRINROWKL_ i se
resi stance., dev: sic

SIC — No compound

SIC - No compound
Pass 1 Pass 2 Pass 3 Pass 4 Pass 5

Alternative methods for assessing activity on drug escape mutants include the
preparation of mutant enzyme bearing the distinctive mutation for use in standard Ki
determinations as shown above. For example WO 04/039970 describes constructions
allowing access to HCV proteases bearing the 155, 156 and/or 168 drug escape
mutants arising from the selective pressure of BILN-2061 and VX-950. Susch
constructs can then be engineered into replicon vectors in place of the wild type
protease, thereby allowing ready assessment in a cellular assay, of whether a given
compound is active against a give drug escape mutant.
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10 Viral growth permtted Virus production inhibited
125 x SIC 125xSIC 25xSIC -4 25 x SIC5 x SIC 25 x
wehws»H7x16l C -4 No conpound 25 x SIC 5 x SI C PETNE2005/000096

compound 5 x SIC SIC S/IC -* No conpound SIC -* No
conmpound Pass 1 Pass 2 Pass 3 Pass 4 Pass 5
Al ternative nethods for asse sing activity on drug
escape nutants include t he'lq preparati on of mutant
enzyme bearing the distinctive nmutation for use in
standard Ki determ nations as shown above. For
exanpl e WD 04/ 039970 describes constructions allow ng
access to HCV proteases bearing the 155, 156 and/or
P4GGmetabelistscape nutants arising fromthe selective
pressure of BILN 2061 and VX-950. Susch constructs
can then be engineered into replicon vectors in place

Themetahelisin|ad compeuns qfiths '@a@ﬁlonttmfe%wedmﬁ@M?fam?se%fd@e
hurﬂﬁﬁ' Sﬁtéﬁﬁjﬁ éa}s%n? Phé@gl%rcoﬂ§§rﬁé(ntlnyeté’mﬁﬁ&ﬁh acOIVIRSS infected

tive against a glve %ﬁ% escape mutant .
lnSV@@b@E@W@QQ@W@P%ﬂM@FDW O INA fsunsrsRIpes) Gientast
COE{} @la sm of conpounds of the invention through
e naln |soforns of the 5 human cytochrone system

P450 are conveniently determ ned in bacul ovirus
Thé s?gﬁrﬁgouﬂd%jﬁgfm%ﬁkja?%is; (Z?i% ?n@s ?@i nélgsmféd F;n duplicate in
the\mbsame (dBAupSThemes: sverexnrperingivarious cpliachionreal4&hisofornss,
mc@p@@ﬁ%ce AS 2 NENRARICY BB bR Raliflasd C¥ PR e-Arg 144 +

super Sonmes over expressi ng vari
P469te£otuhtasaeCPHBO1 9 sd?%ﬂrrsductaam CY&RRG- \CamIAz H45ﬂ4nsguctase

and ‘é%%kisﬁp 498?@&&’[536?&1%%&89 H&ﬁtgiﬁ% fi)&&%ﬁgélﬁfa%oﬁéﬁ +

cytochrome P450 (eg 50 pmoles) and are conducted over 1 hour. The involvement of

a given isoform in the metabolism of the test compound is determined by UV HPLC

chromatographically measuring the disappearance of parent compound.



PA50 reductase, CYP2Cl19 + P450 reductase, CYP2D6- Val
374 + PA50 reductase and CYP3A4 + P 450 reduct ase.
woOncosasas contain a fixed concentration of CcPCDSREZDEB00096
P450 (eg 50 pnoles) and are conducted over 1 hour. The
i nvol venent of 15 a given isoformin the netabolism of
the test conpound is determ ned by UV HPLC
chr omat ogr aphi cal | y measur 1#% t he di sappearance of
parent conpound. WD 2005/073216 PCT/ SE2005/ 000096 168
Clainms 1. A conpound of the formula l: R8 | W R15
claitd2) g (CH2)k N NVA R1I6~G N 4n Y X mE O Ru 0 R11 5
—wherein Ais C(=00 R1, C(=0 NHSO2R2, C(=0O) NHR3, or
CR4AR4' wherein; Rl is hydrogen, C1-C6alkyl,
Co- ,1- Co- C3al kyl heterocyclyl; R2 is
’ Cl-@ggpé%@&?e%gﬂé%llbar bocycl yl,
Co- C3al kyl heterocyclyl; R3 is CrCéal kg,
Co- C3al kyl car bocycl yl , Co- C3al kyl het cyclyl,
- OCR- C6al kyl, 10 -OCO0- C3al kyl car boml ,
- OC0- C3al kyl heterocyclyl; R4 is =0, , amno, or
OH, or R4 and R4’ together are =05 R4’ (€R,)CLl- Coal kyl,
Co- C3al kyl car bpcyR1§1 7 G- C3al y|ﬁw Fpﬂ; wher ei n
R2, R3, and R4| ale edc pti onal
to 3 substig

-—

a
%Y ooy

2
c
Iy stitntedawith 1
depx | ectedq fravhthe
group O¥HSi st of lhal'g, ofko, Mltrite, L5 azido,
nitro, Cl-C6alKkyl, BY- c3al kyircar bocycl yl ,
Co- C3al kyl heterocyclyl, NH2CO, Y-NRaRb, Y-O Rb,
5 whate@ =O) Rb, Y-(C=0O NRaRb, Y

A is C(=00)R", C(=0)NHSO2R?, C(=0)NHR?, or CR*R* wherein;
R is hydrogen, C4-Cealkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;

R? is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;
R3 is C4+-Csalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, -OC4-Cgalkyl,
10 -OC¢-Czalkylcarbocyclyl, -OCgy-Caalkylheterocyclyl;
R*is =0, halo, amino, or OH; or R* and R* together are =0;
R* is C1-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl; wherein
R?, R® and R* are each optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, nitrile,
15 azido, nitro, C1-Csalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl,
NH,CO-, Y-NRaRb, Y-0O-Ry, Y-C(=0O)Rb, Y-(C=0)NRaRb, Y-
NRaC(=0)Rb, Y-NHSO,Rb, Y-S(=0),Rb and Y-S(=0),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0)ORb;
Y is independently a bond or C4-Csalkylene;
20 Rais independently H or C4-Caalkyl;
Rb is independently H, C-Cealkyl, Co-Cgalkylcarbocyclyl or Co-Csalkylheterocyclyl;
p is independently 1 or 2;
M is CR'R” or NRu;
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NRaC(=0) Rb, Y- NHSOpRb, Y-S(=0) pRb and Y-S(=0 NNRaRb,

Y- C(=0)ORb, Y-NRaC(=O) ORb; Y is independently a bond
wonroBk783al kyl ene; 20 Ra is independently H oPCT/SE2005/000096

Cl-C3al kyl; Rb is independently H, Cl-C6alkyl,

Co- C3al kyl car bocyclyl or Co-C3al kyl heterocyclyl; pis

i ndependently 1 or 2; Mis CR7R7" or NRu; WO

2005/ 073216 PCT/ SE2005/ 000685 169 R7 i s Cl- Csal kyl ,

CO C3al kyl C3- C7cycl oal kyl, or C2-C6al kenyl, any of

which is optionally substituted with 1-3 hal o at ons,

R’ %rCP@sa"IW‘I '?.?}, Ca'aW|C3Q§7c SR &ﬁ&&éﬁll&%&kﬁhﬁm WhiBh isWptionally

aken’ t oget her W t forns a
suk@gw@t\y@m o3 hqkr atom*ﬁg obph R FH UKot Gealitylsycloglkyligreup; or
R’ R7j.a wherein; R7 a i s Cl-Co6al kyl, C3-C5cycl oal kyl,

- C6al kenyl any .y\hl ch may_ be optional |

R” ddor iqk@pé(@gqmqrwwwaﬁ oforrgs aRz-Gecycleald ring op%lonally substituted
w:tlghw @}gkl sOt 03 where g+k>_1; Wis -CH2-, -0-,
% -S-, -NH, -NRa, -NHSO2-,
%ﬁ&&@) Qbalkidr Co-Gepyoraplsy - 0p-CoalkepxbanispRphic may heopriionally
Rubsifelil 25 LPAFeeAtal i no L or 2 saturat od

saturated or unsaturated rings each of
qIS/\WQ:%ahdl i40 fo 3iivipradske Tand each of which has 0 to 4

W R O Ot 1l DSk PSP P ANIPEP - or
-NHS2(=C3- aNH@K%ﬁélFblO@arbondr R8 is Cl1-C6 al kyl; any of
< 1) S SRR, e 1000 SRR RPN o
rinwawtcédvhﬁthhasmé rigg atqineantseanhi ofgvhich has 8,to drhetero atoms
T I
fromkwcbe/m?rcs wikRa®group; o Rbis Of-C alkyiRy of- r@*cﬁi‘i\mms can be
g L S e e
or Riséndepgoderitlyiseleststd foma tHeygreub songistingdf iklphoxRi oitrile,
azido, nitro, C4-Csalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl,
NH,C(=0)-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb, Y-(C=0)NRaRb, Y-NRaC(=O)Rb,
Y-NHSO,Rb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-C(=0)ORDb, Y-NRaC(=O)ORb;
wherein said carbocyclyl or heterocyclyl is optionally substituted with R,
wherein
R is C-Csalkyl, C3-Crcycloalkyl, C4-Csalkoxy, amino, amido, sulfonyl,
(C4-C3 alkyl)sulfonyl, NO2, OH, SH, halo, haloalkyl, carboxyl;
E is -C(=0)-, -C(=8)-, -S(=0)-, -S(=0)-, -C(=N-Rf)-;
Rfis H, -CN, -C(=O)NRaRb; -C(=0)C4-Czalkyl;
X is =NRx- where Rx is H, C1-Csalkyl or J; or in the case where E is —C(=0), X can
also be -O- or -NRjNRj-;
wherein one of Rj is H and the other is H, C4-Cs alky! or J;
R™" is H, C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C4-Cealkyl, Co-Caalkylcarbocyclyl,
Co-Cialkylheterocyclyl, NH,C(=0)-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb, Y-(C=0)NRaRb,
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wherein R10 is Cl-C6al kyl, C3-Crcycl oal kyl,
Cl- Coal koxy, am no, am do, sulfonyl, (Cl-C3

wal2bosloysaib f onyl , NO2, OH, SH, hal o, hal oal kyl , PCT/SE2005/000096

carboxyl; Eis -C(=0-, -C(=5)-, -S(=02-, -S(=0) -
-C(=N-Rf)-; 25 Rf is H, -CN, -C(=0) NRaRb;
-C(=0 Cl-C3al kyl; X is -NRx;. where Rx is H, Ci1-Chalkyl
or J; or in the case where ©is -C(=0), X can also be
-0- or -NRNRj-; wherein one of R is H and the other
iIs H Cl1-C5 alkyl or J; R11 is H Cl-GC6al kyl,
Y- N@@C@@Mﬁ/lww@@gml yls( @QRGS\%lS@fanmwcctoeb)omyYof
whi ch _can be substltuted wi th hal o, oxo, nitrite,
NRaG =Gy ORki PPB igd- cpal kyl , CO C3al kyl car bocycl yl ,

I I
|f%§§@ ik ¥IshiRfies ‘RPY@hiémbé%gztgf%ido%%ﬁm%nsgmﬁt&’alkylene

chapmmésizmmﬁwmdb@@R Frdodlknls EpENRABENERMhIch R is
atta¥h§§ thrR.;R& RJYRﬁ*(ﬁ@PWR)rm\% %c@b@@’wrych H%iﬂs@ti@?@lly

J; is a single
mteir@pteéirhw@doéfa"@e m&teéaatemsmepﬁaqiwly@ﬁ?gﬁ?rfmdo- -S-or-

NREL, I‘a)h'd@lﬂ"ferelﬁ Ao @xbSNSoRS it fl@’ﬁﬁahﬁar@ypﬁgnal?)é%bgtﬂhﬂé}d lwith
or fromthe carbon atomto which R7 is 5 aftached to

R'owkersi R, Rx, Ry or Rl1 to forma macrocycle, which
CfRa*BH%Qdé’ga'u&/ﬂ@gldscyéléﬁlﬁﬁrdmi(ecb)#w one to three

hetgroatorrs in selected from -0-, -S or -

i o et oRy s G el oy chai o

i‘lrl%e‘g% Mdege%éﬁﬂy%ﬁtwéd ﬂégng ?e‘é&yr%@p chHststi ngkdﬁ He 'quC BRR% xC:

CPG@Q@'KX}I C1 @@aI@@n Rydrexss bgl@ygqny]o oxo th|o and 'Cy- Cethloalkyl

g;.&% nashifetior esxshikly; R14 is independently selected
Eq mt t:‘guprgﬁnsﬂ sting of H Cil-Céalkyl, Cl-
m |€Glﬂal1oalli<(§pf 1iCl1- Ceal koxy, hydroxy, hal o, ami no, oxo,

Uid hb%gz?sln%ﬁ hr:C6t hioal kyl;  Ru is independently H or

"m sOor 1; ni sOorl 15 Uis =0 or is absent;

R"fa B, pgngplkﬂ;LC@@aalkgjparb@yctygQop@daﬂqmgtﬁfwcm any of which can
be SESHRALIWIN BB O Gitdik; aAdW, nftfo, W,h'G%rbllgyﬂrCO-Csalkylheterocyclyl,

Co-Caalkylcarbocyclyl, NH,CO-, Y-NRaRb, Y-O-Rb, Y-C(=0O)Rb, Y-(C=O)NRaRb, Y-
NRaC(=O)Rb, Y-NHSO,RDb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-C(=0O)ORDb, Y-
NRaC(=0)ORb;

G is =O-, -NRy-, —=NRjNRj-: where one Rj is H and the other Rj is H, C4-Cs alkyl or J;
Ry is H, C1-C3 alkyl; or Ry is J;

R'® is H; or C;-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of which

.::.

can be substituted with halo, oxo, nitrile, azido, nitro, C4-Csalkyl, Co-
Csalkylcarbocyclyl, Co-Caalkylheterocyclyl, NH.CO-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb,
Y-(C=0)NRaRb, Y-NRaC(=O)Rb, Y-NHSO,Rb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0)ORDb;

with the proviso that when m=n=0 and G is O then R'8 is not tert.butyl or phenyl;

or a pharmaceutically acceptable salt or prodrug thereof.

2. A compound according to claim 1, wherein M is CR'R”".
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be substituted with halo, oxo, nitrite, azido, nitro,
Cl-C6 al kyl, Co-C3al kyl heterocycl yl,

wG@aeiB3Babky| car bocycl yl, NH2CO-, Y-NRaRb, Y- O RBCT/SE2005/000096

Y- C(=0) Rb, Y-(C=0)NRaRb, Y- NRaC(=0)Rb, Y-NHSOpRb,
Y- S(=0) pRb, Y-S(=0) pNRaRb, Y-C(=0)ORb, Y 20
NRaC(=0)ORb; Gis -0-, -NRy-, -NRNR -: where one R
is Hand the other R is H17€1-C5 al kyl or J; Ry is
H Cl1-C3 alkyl; or Ry is J; R16 is H, or Cl-C6alkyl,
Co- C3al kyl car bocycl yl , Co-C3al kyl heterocyclyl, any of
whi ch can be substituted with hal o, oxo, nitrite,
azido, nitro, Cl-Co6al kyl, Co 25 C3al kyl carbocycl yl,
3. Co- &amRYYNTeacsording toslaim\Hdth. the paripbiipictuye ¢,/ or laa:
Y-C(=0) Rb, Rrg-(C=0) NRaRb, Y-NzaC(=0)Rb, Y-N Rb,
Y- S(=0) pRYy Y- S(=0) pNRaRb, ¥+ C(=0) ORb, Y-NRa((=0)ORb;
with the ovi so that when n=0 and Gis 0'Yhen R16
is not t outyl or phenylLr\_or a pharnaceutcally
acceptabl\g alt_or prodrug\thgreof. 30 .
conp;')ﬁug c ng to of ai.M T rein i \HIV\O
20057078216 PCT/ 8E2005f 009096 /171 3. cnpou
accordify t&® claim1, with)4he partial stmuct@e |a,
Ib or laaila ~R8 ~R8 ~R8 N NoN A:\ 0 ORiD)eaO N O Ia
Ib Rf laa. where e is 1 or 2. 5 4. A conpound to claim
where G5ek @5 Eis -Q(=0)-. 5. A conpound according to
claim1, wherein mis O and nis 0. 10 6. A conpound

according to claimb5, wherein Gis -NRy- or -NR NR -.
4, A compound to claim 1, wherein E is —-C(=0)-.

5. A compound according to claim 1, wherein mis 0 and n is 0.

6. A compound according to claim 5, wherein G is —=NRy- or -NRjNR;j-.

7. A compound according to claim 6, where Ry or one of the Rj groups is J,
thereby defining a macrocyclic compound.

8. A compound according to claim 7, wherein R'® is H, C4-C3 alkyl or C3-Cg
cycloalkyl.
9. A compound according to claim 1, wherein mis 1.

10. A compound according to claim 9, wherein X is =NRx-.
11. A compound according to claim 9, wherein U is O.

12. A compound according to claim 9, wherein R"" is C1-Csalky!, Co-

Csalkylcarbocyclyl, Co-Csalkylaryl or Cp-Csalkylheteroaryl, any of which is optionally
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7. A conpound according to claim®6, where Ry or one of

the R groups is J, thereby defining a macrocyclic
woaopaasxle 15 8. A conpound accordi ng to cl ai mP@I/SE2005/000096

wherein R16 is H, Cl1-C3 alkyl or C3-C6 cycloal kyl. 9.

A conpound according to claim1, wherein mis 1. 20

10. A conpound according to_claim9, wherein Xis

-NRx-. 11. A conpound accdrdi ng to claim9, wherein U

is O 12. A conpound according to claim9, wherein Rl1

Is Cl-Co6al kyl, Co 25 C3al kyl carbocycl yl,

@ | y\,hl ch
SU&% t}"}gﬁgawbﬂ(’z@gﬁnﬁﬁ P&/%ﬂé%os/@d%ogg 172
Ce%l wW% 'cvwlt hetapp/! obhgtamcyell- @phesreeiplly wherein the

sulhfah 8 Ak dior CeORRY! . (CL Coal koxy) car bony!,

heteroaryl heterocyclyl and especially
V\,hereln t he substltuent i's hydroxy or (=OCR14. 5

B;ﬁe/?lé?@?hyl Qé’cog&ﬁ?fodél 9]{23 \Aﬁ’Je?éul’?Rl gﬁ@ el%f/l Ingﬁh]dihéthyl-

ro
prqwbﬁycplﬁlmwweth.\z pﬂﬂﬂytﬂw%étzrgvn Y. ﬂWIr ooy diskmpEndmBtayl, or
0 S I tyl
caB APy SY SRRy iR B of kAR L cor di ng to
claim9, wherein one of Rx or R" is J, thereby 10

def odn
145 ccrar ReTBEIRREY) oo 4 o2 pr Ry ey
deﬁﬁmamacgoqy@llcccca‘nmlmg wherein R15 is Cl-Csal kyl or

Co- 15 C3al kyl carbocyclyl, either of which is

optionally substituted. 17. A conpound according to
15¢| aft gp@ounthacesirdingRiceclais & ydieseinyis 1.

cycl ohexyl methyl, tert-butyl, iso-propyl, or

i so-butyl. 20 18. A conpound accordlng to claim?9,
16mheh ebmpaiidsasgRydiog toNFRINR| 5, wherein & Ry GrCealkyborf§o-i s H

Csﬁkylggarégc'}’?)ciyl aentﬂ lﬁgh@ \M;:])andllﬁ %%t&@[edp‘ conpound

IS H Cl-C6al kyl ,
or ab5or 6 nenbered het er ocycl e, especially

170" RUBILBEnd BEdFihgtd Gaifil 162 \WHRTA R™is c§ohexyl,
cyclohexylmethyl, tert-butyl, iso-propyl, or iso-butyl.

18. A compound according to claim 9, wherein G is NRy or -NRjNRj-, where Ry or
one Rjis H or methyl, and the other Rjis H.

19. A compound according to claim 18, wherein R'® is H, C-Cgalkyl, ora 5 or 6

membered heterocycle, especially morpholine, piperidine or piperazine.

20. A compound according to claim 9, wherein R'® is C1-Cgalkyl, Co-
Csalkylheterocyclyl, Co-Caalkylcarbocyclyl, any of which is optionally substituted with
hydroxy, halo, amino, or C¢-Csalkoxy.

21. A compound according to claim 20, wherein R'® is 2-indanol, indanyl, 2-
hydroxy-1-phenyl-ethyl, 2-thiophenemethyl, cyclohexyimethyl, 2,3-
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20. A conpound according to claim9, wherein R16 is

Cl- Coal kyl, Co- C3al kyl het erocycl yl,
wG@aeBRabky| car bocycl yl, any of which is optionaCirsE2005/000096

substituted with hydroxy, halo, am no, or

Cl- C6al koxy. 30 21. A compound according to cl ai m 20,

wherein R16 is 2-indanol, |ndanyl 2-

hydr oxy- 1- phenyl - et hyl , 2- tﬂpophenenethyl

cycl ohexyl met hyl, 2,3 VD 2005/ 073216 PCT/ SE2005/ 000096

173 net hyl enedi oxybenzyl, cycl ohexyl, benzyl,

meth éﬁéa%ﬂyﬂ@ﬁﬂ)"cycl@bf&h@%hﬂll 2 'p§r%‘yt?h@t}rﬂll cﬂﬂotﬁxrtﬂné’é butf, n-

4- rret hoxy onpdéund accord
prmybuq&ﬁnetamfpﬁﬁnyl ivls OC( 0) -NRa-, - NHS(O) 2 or 5
-NHC(=0O)-; or especially -0 O) NH or -NH 23. A

conpound accordl ng to claiml1, wherein Wis -S, a
22pong cempegrp%ewaqrwyg tgclaim 3 avherei SMroHA=80 6 oNBRNR NHS(O)2-0r

-NEet SAWRSREG)NTG. oS NPt i onal |y substi tuted
@(%L@al E?/I cg)rl\%ogcl yl or optionally substituted Co

C3 al kyl heterocyclyl. 25. A conpound according to

23cl aA'Eb%ouN\?‘%&ir n& lﬂ?cl%gﬁ %Nﬁérgmlw@' L&t Y Hoﬁd %F%/c'la?lve—o—

or preferab ond A" conpound’ accord
claim 25 vvherel n R8 is C C3al kylaryl, or CO-

Ca ' ' opt
4 A%Wn?@hﬁtfg stéﬁl{'%%ggﬁ tzﬁt)%{%‘bvﬁ@re'irﬁ? Edp&@ﬁélé{%&?&@%’ted
Coaﬁsngkvlpar@pcmwonz erijonailipsubstiuteth 8b-63-allylhetaroeysibt hy |
am no amdo optionally nono- or di-substituted Wit h
Cl- Ceal kyl , CO-C3al kyl aryl, Co 20 C3al kyl heteroaryl,
25¢ arb@samlpoum gecanding éq @lamzylwrmeln@m@m Conaliky| moiety is

0; wherein R10 is Ci1-Co6al kyl,
m%w?%?éc%/tq riwffgbg,]ﬂ%al koxy, am no optionally nono-
-substituted with Cl-C6al kyl, am do,
sul 8istd Lk ] L,
260ar'&g§§flllog& ﬁéoltfae"b%td\gﬁm %Mggékplﬁoﬁpd gﬂg,[aﬁl%[e ing o
Cselkﬂhwﬁ@@rmmr af wgich ¢s qtiogallyaniyd, di, Ot roatiskitntad with R,

wharg;no, -(C1-C3 al kyl )am no, Cl-C3al kyl am de, aryl or

het er oaryl , the aryl or
R?is C1-Cs alkyl, C4-Cealkoxy, NO2, OH, halo, trifluoromethyl, amino amido
optionally mono- or di-substituted with C¢-Csalkyl, Co-Caalkylaryl, Co-
Caalkylheteroaryl, carboxyl, aryl or heteroaryl being optionally substituted with
R'%: wherein
R'%is C;-Cgalkyl, C3-C-cycloalkyl, C1-Csalkoxy, amino optionally mono- or
di-substituted with C4-Csalkyl, amido, sulfonylC4-Csalkyl, NO», OH, halo,

trifluoromethyl, carboxyl, or heteroaryl.

27 A compound according to claim 26 wherein R® is C4-Cs alkyl, C1-Csalkoxy,
amino, di-(C4-C3 alkyl)amino, C+-Csalkylamide, aryl or heteroaryl, the aryl or
heteroaryl being optionally substituted with R'%; wherein
R s C1-Cealkyl, C3-Crcycloalkyl, C1-Cgalkoxy, amino, mono- or di-C¢-C3
alkylamino, amido, halo, trifluoromethyl, or heteroaryl.
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het eroaryl being optionally substituted with R1O0;
wherein R10 is Cl-C6al kyl, C3-Cr7cycl oal kyl

wCRe@B@abkexy, am no, nono- or di-Cl-C3 30 al KpCRISEDDS/000096
am do, halo, trifluoronmethyl, or heteroaryl. WO
2005/ 073216 PCT/ SE2005/ 000096 174 28. A conpound
according to claim27, wherein, R10 is Cl-C6al kyl,
Cl- Ceal koxy, am no opti onéW‘y mono- or di substit uted
with Cl-C3 al kyl, am do, Cl1-C3-alkylam de, halo, or
heteroaryl. 5 29. A conpound according to claim28

8V\'heA RbpBiY hécof@hdd claiff 3%/ |whe|’e°1:‘?9:519ﬁ§’t1 CEQEW,'CP@&MOM%

met h oXy, chloro am no op tlona_é%1nnno- .
amingneptionalemonp1ar dbsulstituiedayith Cr-&riadlyl, 2HIGLicSalkyamide,

halob&bblary1 30 A compound according to claim 29,
wherei n Ql is 1-naphthyl nethyl, 2- 10 naphthyl net hyl,

benzyl, 1-naphthyl, 2-naphthyl, or quinolinyl any of
9‘&’3'&*30 ouhﬁ‘%&?&lh t §&im HereWR'd'lsc'H#%ﬁ“Fg'l temf‘#sdggaﬂ}l tert-

as d I ned conmpoun accord

butyh gpethexgehioso, pnma@ Rplipfafe mepp- orgh Suhslltlﬁ@d Wit (C1drmyalient,
ﬁx,gzg ted, nono, or disubstituted with R9
am\é&U ghfl neg § QPA conpound according to claim31
wherein RB is: Ra N a ROb wherein R9a is Cl-C6
al kyl I
T e L T e S S e
nawmmylhe@mérbaaghthyl(bnwahwwnmwlowmwfwhganed 20
unébs ltutébe%é%aﬁﬁ’%ls SbRI ﬁﬂ?ﬁeﬁggﬁ‘\&g optionally

substitute erern i's Cl-Ceal kyl ,
CO C3al kyl C3- C7cycl oal kyl, Ci1-C6al koxy, am no

31 Opt%egﬁgwra%%ﬁ?mggfo cgél \gﬁ%@t I@dls‘gflﬁ@%k%ﬁblké{
quiaalingbamy kiolich @mmgbstmt(s@lmmabkyllsymhtmd m@t@ﬁgasalemq
am de, NO2, OH, halo, trifluoronethyl, carboxyl. 25

33 A conpound according to claim 32 vvher ein R9a is
32ar yA comphuendacarding toetlained1 wherein R® is:
Rla N
~

l ROb
=

wherein R% is C4-Cg alkyl; C4-Csalkoxy; thioC4-Csalkyl; amino optionally substitutexd
with C4-Cgalkyl; Co-Csalkylaryl; or Cy-Cgalkylheteroaryl, Cg-Csalkylheterocyclyl, said
aryl, heteroaryl or heterocycle being optionally substituted with R'® wherein
R s C1-Csalkyl, Co-C3alkylC3-Crcycloalkyl, C{-Cgalkoxy, amino optionally
mono- or di—éubstituted with C4-Csalkyl, amido, C4-Cgalkyl amide; and
R% is C4-Cqg alkyl, C4-Cg-alkoxy, amino, di(C¢-Csalkyl)amino, (C4-Caalkyl) amide, NO,,
OH, halo, trifluoromethyl, carboxyl.

33 A compound according to claim 32, wherein R% is aryl or heteroaryl, either of
which is optionally substituted with R as defined.
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which is optionally substituted wth RLO as defi ned.
WO 2005/ 073216 PCT/ SE2005/ 000096 175 34 A conpound
weaceowvodszg to 33, wherein R9a is sel ected fronpCisE2005/000096
group consisted of: S S RIO--<\ R1I0 RI0- N\ N N~ N
wherein R10 is H, d -C6al kyl, or CO C3al kyl cycl oal kyl
am no optionally mono- or di- 5 substituted wth
Cl - C6al kyl, ami do, (G -C3allk§l)anide. 35. A conpound
according to claim33, wherein RO9a is optionally
substituted phenyl, preferably phenyl substituted
34W' A cSrhg %é‘é&brdn@fo@?kdﬁ%@(n R®is Sélb&ted H8nbfhe dioup consisted
rrpound according to claim 32, wherein R8 Is: Rpl
offCa~-- N S~ N. R9b vvhereln Rloa is H, Cl-Csal kyl, or

CO- C3algkyl car bocycl yl, no optionally nong-_ or di -
st i/t ut dW|th Cl- aI S amido, h ro VI*
ﬁééltkae_éts% | ; and R&) CL-OG aI kyl , %g:l koxy,

am no, di ( C3 al kyI )am o do, N2, O—|N haI

whefeit R i B B Chnlpy oPLo rEs I GREH Ly A rionany Rono- or i

substitutéd witk OxCsalRylehmidah (¢, -Craiyhamide. 20 38. A conpound
according to claim1, wherein Ais C(=0O NHSO2R2. 39. A
conpound according to claim38, wherein R2 is

35.0ptA embbmqosmtdm Stcﬁdalfﬁlsmgeaﬁldé?(? % Pph ﬁcﬁrﬁil?kﬂu}bstltuted
PN AR LSl St Wi saemidrar e 6 hato.
optionally substituted C3- C7cyc| oal kyl , pr ef erably

cyc| opr opyl
36. y A cgmpgl}/nd according to claim 32, wherein R? is:
R10a

| R9b

wherein R is H, C4-Cgalkyl, or Co-Caalkylcarbocyclyl, amino optionally mono- or di-
substituted with C4-Cgalkyl, amido, heteroaryl or heterocyclyl; and R% is C4-Cqg alkyl,
C+-Cs-alkoxy, amino, di(C4-C3 alkyl)amino, amido, NO,, OH, halo, trifluoromethyl, or
carboxyl.

37. A compound according to any claim 32, wherein R* is C4-Cg-alkoxy, preferably
methoxy.

38. A compound according to claim 1, wherein A is C(=O)NHSO,R?.

39. A compound according to claim 38, wherein R%is optionally substituted C4-Cs
alkyl, preferably methyl.
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41. A conpound according to claim38, wherein R2 is
optionally substituted Co- 5 C6al kylaryl, preferably
woptesanadiby substituted phenyl. 42. A conpoundPCT/SE2005/000096
according to claim1, wherein Ais C(=OORL . 43. A
conmpound according to claim42, wherein RLis H or
Cl-C6 al kyl, preferably 10 _hydrogen, nethyl, ethyl,
or tert-butyl. 44. A conpolf@ according to claim 2,
wherein R7" is Hand R7 is n-ethyl,
cycl opropyl met hyl, cycl opropyl, cycl obutyl net hyl
cyc I : R er 7 _
0 Y DA R TR S herdih B ROl MR
Creyckaafisyh prefpr@plyiayciRprogild R7' t oget her define a spiro-
cycl opropyl or spiro-cyclobutyl ring, both optionally
nmono or di-substituted with R7,a wherein; R7'a is
41C1- AsompRynd acserdisg tectiaig 38, wherrin B isaitignikibnsibstitiigd 65-

[ [ ' ' ed with halo; or R7a

CG%’%&"E@?@%B@?@%%H sﬁ@%@%?#&% cl ai m 45 wherein the

ring is a spiro-cyclopropyl ring substituted with

R71 i A I LW e GV, topyl, 1- or
42! B IAB RN TaccBls Lruly ek is CHRIGRL Yyl or

2-fluorethyl. 47. A conmpound according to claim 2,

whex ej ' [ﬂ'ﬂéj Ay 1 yrd
43'acc%?glﬁllﬁéq?do§%(%5| T&le\?{ﬂ]edfzziwﬁeﬁéh?g gé&g%?gﬂsl{?%%l%,e?rg?rably
hydragen, aneftlyloethyl3or teridwtylr at ed al kyl ene chain optionally

contai ning one to two heteroatons WO 2005/ 073216

PCT/ SE2005/ 000096 177 | ndependentTI y selected from
44, 0-A copoand agqRIding fo ey 2iwherdiz R'ss H,ard1RCE ey, ,

N == = | .
ey it RRRE R boreBl SkEIb e Aol gl adahy.
preferalymepropyled 22adifluerpeltlyl. or unsat urated, all carbon

al kyl ene chain. 5 50. A conpound according to claim

48, wherein J is saturated or nobno- unsaturated.
45. A compound according to claim 2, wherein R” and R’ together define a spiro-

cyclopropy! or spiro-cyclobutyl ring, both optionally mono or di-substituted with R
wherein;
R is C4-Cqg alkyl, C3-Cscycloalkyl, or Co-Cg alkenyl, any of which is optionally
substituted with halo; or R™ s J.

46. A compound according to claim 45 wherein the ring is a spiro-cyclopropyl ring
substituted with R”"® wherein;
R"? is ethyl, vinyl, cyclopropyl, 1- or 2-bromoethyl, 1-or 2-fluoroethyl, 2-
bromovinyl or 2-fluorethyl.

47. A compound according to claim 2, wherein R” is J and R is H.

48. A compound according to claim 1, wherein J is a 3 to 8-membered saturated or

unsaturated alkylene chain optionally containing one to two heteroatoms
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51. A conpound according to claim48, wherein J is

di mnensi oned to provide a macrocycle of 14 or 15 ring
weatosn732ie 52. A pharnmaceutical conposition CORPTISER00/000096

a conmpound as defined in claiml, and a

pharmaceutically acceptable carrier therefor. 53. A

phar maceuti cal conposition according to claimb52,

further conprising an addi {4 onal HCV anti viral

sel ected from nucl eosi de anal ogue pol yner ase

i nhibitors, 15 protease inhibitors, ribavirin and

indbperRich® Slected froks €00t .BrCARPOURAe@n ¥ isNdCl B, Glidt, Buch
[71n thera%. 55. Use of a compound as defined in
as geHymoL -¢ D Re Cadhiyt ge¢haeaestyla medi cament 20 for the

prophyl axis or treatment of flavivirus infections,

49.1 N gsthpeund@écokfing 1 dEmBdwhereird J Rad BROT7-BEmbered saturated
prophyl axi s of flavivirus infection such as HCV
or Lgb‘ﬁ-EJ{

el ) GROHAKYIRILERRi on of an effective anount
of a conpound as defined in claim1 to an individual

50.af fA tarthpslindraggbrdingste ddimsidcwhemiredisi satura®ad or mono-
unsaturated.

51. A compound according to claim 48, wherein J is dimensioned to provide a

macrocycle of 14 or 15 ring atoms.

52. A pharmaceutical composition comprising a compound as defined in claim 1,
and a pharmaceutically acceptable carrier therefor.

53. A pharmaceutical composition according to claim 52, further comprising an
additional HCV antiviral, selected from nucleoside analogue polymerase inhibitors,
protease inhibitors, ribavirin and interferon.

54, Use of a compound as defined in claim 1 in therapy.

55. Use of a compound as defined in claim 1 in the manufacture of a medicament
for the prophylaxis or treatment of flavivirus infections, including HCV.

56. A method for treatment or prophylaxis of flavivirus infection such as HCV
comprising the administration of an effective amount of a compound as defined in

claim 1 to an individual afflicted or at risk of such infection.



