WD 2005/ 073216 PCT/ SE2005/ 000096 -1 HCV NS-3 Serine Protease Inhibitors
Technical Field This invention relates to novel inhibitors of the NS3 serine
protease of the flavivirus 5 HCV and to nethods for their use in the

treat ment owoXoepPyhiexi s of HCV. Background Art The NS3 persemogmoodease of
HCV is a nmultifunctional protein which contains a serine protease domain
and a RNA helicase domain. The protease cofactor NS4A, which is 10 a
relatively small protein, is absolutely required for enhanced serine
protease activity. The NS3 serine prot dase is essential in the viral
lifecycle. Fromanalysis of the substrate binding site as revealed by X-ray
crystal structure, it has been shown that the binding site of the NS3
protease is remarkably shalljowpangdssglamblcagXp@iabs maki ng smal | nol ecul e

i nhi bitor design a challenge. "I5 Tt 1s believed that two HCV protease

i nhibitors have entered clinical trials, nanely Boehringer Ingelheims

Bl LN- 2061 dizahiofeskid N V\D 0059929 and Vertex VX-950 disclosed in WO
0387092. A nunbér of simlarly peptidonm nmetic HCV protease. inhibitors have
al so been prépB¥adionfelaiss t%é‘&&%'dﬂ'&b'ﬁ’ﬁsdo tﬁ?é\Lﬁe’ erneRipigRee CCbRIEHYIBE for the
vast miliorIH{(W@ﬁdM@th@déQ:Ftk@frhs@@ﬂhé@l@@ﬂﬁéﬁibﬂﬁoprﬁjia&&%fmﬁﬁence of an
L-proline derivative at the P2 position of the inhibitor and interacting
with the S2 subsite of the HCV protease enzyne. In the case of BILN 2061,

t he L-prol Imﬁ:k @udd agbstituted with a qui nol i ne ether, whereas VX-950 has a
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the binding site of the NS3 protease is remarkably shallow and solvent exposed

making small molecule inhibitor design a challenge.

15
It is believed that two HCV protease inhibitors have entered clinical trials, namely
Boehringer Ingetheim’s BILN-2061 disclosed in WO 0055929 and Vertex VX-950
disclosed in WO 0387092, A number of similarly peptidoMimetic HCV protease
inhibifors have also been proposed in the academic and patent literature. Common

20 for the vast majority of such prior art peptidomimetics is the presence of an L-proline
derivative at the P2 position of the inhibitor and interaciing 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-amingo acid derivatives

25  peptide bonded at the P3 position, with many proposed inhibitors also including
additional L-amino acid derivatives extending into P4, P5 and PS.

It has already become apparent that the sustained adminisiration of BILN-2061 or
VX-950 selects HCV mutants which are resistant to the respective drug, so called

30 drug escape mutants. These drug escape mutants have characteristic mutations in
the HCV protease genome, notably D168V, D168Y and/or A165S. Treatment



t he HCV protease genone, notably D168V, D168Y and/or A165S. Treatnent WO
2005/ 073216 PCT/ SE2005/ 000096 2 paradigns for HCV wll thus have to
resenble H'V treatnent, where drug escape nutations also arise readily.
Accordi ngl y (ﬁﬂ%&%ﬂgal drugs with different resistance ppattghdsiois! |
consistently be required to provide failing patients mntﬁ treatment options,
and conbi nation therapy with nultiple drugs is likely to be the normin the
future, 5 even for first line treatnment. Experience with HV drugs, and H 'V
protease inhibitors in particular, hasZurther enphasized that sub-optim
phar macoki neti cs and conpl ex dosage regi nes quickly result in inadvertent
conpl i ance failures This in turn nmeans that the 24 hour trough 10
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a stringent I design. The strongly peptidom netic nature of
prior a?f ﬁé@ﬁ%ﬁggg% r?%tﬂl%B?t ors, with nultiple peptide bonds in native

configurations poses pharnacokinetic hurdles to effective dosage regi nes.

Brief descréﬁ%h eQbitht & er'i@éeBﬁd gﬂ/ Gi8teabe ﬁﬁfbﬁ?x‘é%ﬁ&ti 'lérhh% 1quﬁe°rt aspect of

t he inventi ere are provid npounds o or mu 5 (CH2)q
(CH2) k U \ Nepphasized Ehat gltﬁmrmﬁl ﬁhgrrfemﬁlmcqu gommﬁéd@saseﬁegl@emw@)mm

O =0) NHSO2RgsifGh TiahWeeht cOhpifeRé&hiureB et 'turn means that the 24 hour trough

10 concentration (minimum plasma concenftration) for the respective drugs in an HIV
regime frequently falis below the ICgyy or EDgg threshold for large paris of the day. It is
considered that a 24 hour trough level of at least the 1Csq, and more realistically, the
ICqp or EDgp is essential to slow down the development of drug escape mutants and
achieving the necessary pharmacokinetics and drug metabolism to allow such trough

15 levels provides a stringent challenge to drug design. The strongly peptidomimetic
nature of prior art HCV protease inhibitors, with muitiple peptide bonds in native
configurations poses pharmacokinetic hurdles to effective dosage regimes.

Brief description of the invention

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

the formula |;
i?B
S
(CHy), (CHo)
R15 U \ H
N N, A
G N X E M
R16 5 ]Iq n m o
y R11
wherein

A s C(=0)OR', C(=0)NHSO;R?, C(=0)NHR?, or CR*R¥ wherein:



WD 2005/ 073216 PCT/ SE2005/ 000096 3 R1 is hydrogen, C1-Csalkyl,

Co- C3al kyl car bocycl yl, C0-C3al kyl heterocyclyl; R2 is Cl-C6al kyl,

C3- C3al kyl car bocycl yl, C0-C3al kyl heterocyclyl; R3 is Cl-Csal kyl,

CO- C3al kyl Cﬁyr ﬁs\/ F, C0- C3al kyl het erocycl yl, -QOCl-Csal M{SENOS/OOO(}%

- OC0- C3al kyl carbocyclyl, -0CO-C3al kyl het erocycl yl; 5 R4 is halo, am no, or
OH, or R4 and R4' toget her are =0; R4, is Cl-Coal kyI CO- C3al kyl car bocycl ylI
CO- C3al kyl heterocyclyl; wherein R2, R3, and R4' are each optionally
substituted with 1 to 3 substituents ithdependently sel ected fromthe group
consisting of halo, oxo, nitrite, azido, nitro, Cl-Csalkyl,

CO- C3al kyl carbocyclyl, CO 10 C3al kyl heterocyclyl, NH2CO, Y-NRaRb, Y-O Rb,

L e e ot (s U

Cl- C3al kyl ene; R? R&frgeaihyU@p@adléwGarpowcblr CeCogindhatgocych Ro is independently

S T e S SR e
Q0- C3al kyl-C3- 0@9@@@&“"@?rbocW‘Y'C@%ﬂéBkE‘h@BmCm\w of whi ch | s optional Iy

substitufed w |slha$o gq.@) ) @ﬁsor!@*anﬁ!’k“afﬂggfher seEcPr CO- C3al kyl cycl oal kyl

group; or 20 H or taken to et er vmth R7 forns a
C3- C6eycl oal kyR riﬁ @gceﬁ’ﬂtw &v&slagkw%f@@@&ic’rym%&aaW'hﬁeWGY%Mmhere| n, R7ais

CL Csal kyl . - C3- Gseyclpablivl, RCahe! kewubn aiong] %gﬁngthh%%pt' onal | y

substituted with hal o; or can qQ-&g o an Q 03; where g+kzl; W
is -CH2-, -0-, - ﬂgppptuentw@aggndenﬂgeleci om thgrouR pgusisting of. hl4c(=O) NH-  or
-NHO(=0) -, - NHO( S) Nbto, i€t R2RBitro, C1-Cealkyl, Co-Caalkylcarbocyelyl, Co-

10 Caalkylheterocyclyl, NH,CO-, Y-NRaRb, Y-O-R;, Y-C(=O)Rb, Y-

(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSCRb, Y-5(=0),Rb, Y-
S(=0)pNRaRb, Y-C{=0)0Orb and Y-NRaC(=O)ORb;
Y is independently a bond or C¢-Csalkylene;
Ra is independently H or Cs-Caalkyl;
15 Rbis independently H, C4-Cgalkyl, Co-Caalkylcarbocyclyl or Cp-Csalkylheterocyclyl;
p is independently 1 or 2;
M is CR'R" or NRu;
R is C4-Cgalkyl, Co-CsalkylCs-Croycloalkyl, or C2-Csalkenyl, any of which is optionally
substituted with 1-3 halo atoms, or an amino, —SH or Cy-Caalkyleycloalkyl group; or
20 RisJ:
R” is H or taken together with R’ forms a Ca-Csoycloalkyl ring optionally substituted
with R™® wherein;
R™® is Cy-Cealkyl, Cs-Cscycloalkyl, Co-Cealkenyl any of which may be optionally
substituted with halo; or R7# can be J:
25 qisOto3andkisOto 3; where g+k =1,
W is -CHa-, -O-, -OC(=0)H-, -OC(=0)-, -S-, —NH-, -NRa, -NHSO;-, -NHC(=0)NH-~ or
-NHC(=0)-, -NHC(=8)NH- or a hond;
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 hefero atoms
30 independently selected from S, O and N, the ring system being optionally spaced



Rs is aring systemcontaining 1 or 2 saturated, partially unsaturated or
unsaturated rings each of which has 4-7 ring atons and each of which has 0
to 4 hetero atons 30 independently selected fromS, 0 and N, the ring

system bei Rg,9pkjo?Ral | Y spaced WO 2005/ 073216 PCT/ SE2005/ Q@088 00med r om W by
a Cl-C3 al ky? group; or Ris Cl-C6 al kyl; any of which RB groups can be

opt| onally nono, di, or tri substituted vmth R9, wherein R9 is independently
selected fromthe group consisting of halo, oxo, nitrite, azido, nitro,

Cl- Csal kyl , Co- C3al kyl carbocycl yl, Co-@3al kyl heterocyclyl, 5 NH2C(=0) -
Y-NRaRb, Y-O Rb, Y-C(=0)Rb, Y-(C=0)NRaRb, Y-NRaC(=0O) Rb, Y-NHSOPRb,

Y- S(=0) pRb, Y-S(=0) PNRaRb, Y-C(=0) ORb and Y- NRaC(=0)ORb; wherein said

car bocycl 0 I i h R10;
wher of 1 RIG TR EERREI oL LR o R BTSSR SRR Fony
(C1-C3 10 cmmmqllymnpmﬂymrtrl Rapstingpy WiHR®, diesin hal oal kyl , carboxyl, anido; E

ISC(-%N%% - Rg%) dlepgéa‘%@se1e>é%ﬁ‘ﬁ%mpb<gr%mg%r%|%rgg Ofﬁ% %fH&sﬂ yI or J; or

in the case vvheﬂ:!dCE niten, C@(C‘zsaijwl Ro-Gaakylcarboeydhd CoaCaalkylhelmpayRyl; 15 wherein
one of B is H giee. qw%Rq, S Bl RO (o RaRbLY b -fi£oal kT

Co- C3al kyI car bocy heterOC\é %/ can
substituted with- %RR%R’OS(“ f(es( =@k NRaRDY- 9( ))ORb TwhY Kyl |

CBC(CB?)l) :%' C?{f boﬁlﬁ%bé@&é)@mﬁé@lwd @)@ér%@@l%cdr%terd}yﬁgl%?etg) ;N%@ﬁally -0 Rb,
Y- S(=0) pNRaRb, W@GE@W R%? \QUETﬂRaC( =O)ORb; or RI1 is J; J, if present, is

a single 3 to 10- menpefsad, cafif @Sggj[cwo p@rb_@lsé;ym@néﬂmr gjh%qwaédg;daene chain

extending fromthe R//R7" cy cloaq%/ﬂ fromthe carbon atomto which R7 is

attachef to one of Rky)Exfonpy NOe |13'ﬁ6‘af%FﬂP%{kWWbla@'d%l ch chain is
optionally g ;Sn@gcj uptes)bysens,-t- &L ee=Hpekgr oat oms i ndependently sel ected

from -0-, -S
RfTs H, -CN, -C(=0)NRaRb; -C(=0)C4-Czalkyl;
X is ~NRx- where Rx is H, C4-Csalkyl or J; or in the case where E is —-C{=0), X can
also be -0O- or -NRjNRj-;
[5 wherein one of Rj is H and the other is H, C4-C5 alkyl or J;
RMis H, Cq-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of which can
be substifuted with halo, oxo, nitrile, azido, nitro, C1-Cgalkyl, Co-Caalkylcarbocyclyl,
Co-Caalkylheterocyclyl, NH.CO-, Y-NRaRb, Y-O-Rb, Y-C(=0O)Rb, Y-(C=0)NRaRb, Y-
NRaC(=0O)Rb, Y-NHSORb, Y-S(=0),Rb, Y-3(=0);NRaRb, Y-C(=0)CRb, Y-
20 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-, -8- or -
25 NR'%- and wherein 0 to 3 carbon atoms in the chain are optionally substituted with
R“;
wherein;
R'2is H, Cs-Cealkyl, Cs-Cscycloalkyl, or C(=0)R"?;
R is C4-Cealkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;
30 R'%is independently selected from {he group consisting of H, C4-Cealkyl, Cs-
Cghaloalkyl, C4-Csalkoxy, hydroxy, halo, amino, oxe, thic and C4-Cgthioalky];



25 NR12-, and wherein O to 3 carbon atons in the chain are optionally
substituted with R14; wherein; Rl12 is H Cl-C6al kyl, C3-Cé6cycloal kyl, or
C(=0) R13; R13 is Cl-Co6al kyl, Co-C3al kyl carbocyclyl, Co-C3al kyl het erocycl yl;

30 R14 is iﬁ,@%ggﬂﬁ%gl y selected fromthe group consi stipgreteddioobsds Csal kyl ,
Cl- Co6hal oal kyl, Cl1-C6al koxy, hydroxy, halo, am no, oxo, thio and

Cl- C6t hi oal kyl ; WD 2005/ 073216 PCT/ SE2005/000096 5 Ru is independently H
or Cl-C3alkyl; mis Oor 1; nis Oor 1; Uis =0 or is absent; R15 is H,

G - Csal kyl, Co- C3al kyl carbocyclyl, Co-Gsal kyl heterocyclyl, any of which can
5 be substituted wth halo, oxo, nitrile, azido, nitro, Cl1-C6 al kyl,

Co C3a| kyl het erocycl yl, Co-C3al kyl carbocycl yl, NH2CO-, Y-NRaRb, Y-O Rb,

=O) Rb, Y- ) Rb, Y- NHS(=O) pRb, V- S(=0) pRb,
Y-S( ommﬁtﬁs%%%% °rvé\laﬁi%‘ak&p_0)mb Gis -0-, -NRy-, -NRNRj-: where
one R is Hném@orHe vl is H Cl1-C5 al kyl or J; 10 Ry is H Cl-C3 al kyl ;

or Ry is J;yRbSisHb Cl- Coal kyl, Co-C3al kyl car bocycl yl,
CO- C3al kyl h% erog§I$ f’é}ﬁ whi ch can be substituted with hal 0, 0XOo,

of
nitrile, azRdé wﬁikyt;ﬁoc%alkwywbowwl Cadlsrllyleatrosrs/y| gay, of which can

S{I.)Ngggl( k%l) %ﬁfb‘_@ﬁtﬁféh%lth Hﬂhﬂ?%,nltﬁe'\ﬁ?@mtr\éb% BE&I Rg @é{e?a R’?ﬁeterg &@FO) NRaRb,
Y- NRaC( =0) @docsa}tﬁykﬁr@ﬁﬁc!ﬁrwf 66 ,t\h%lﬁaﬁhu éTO -YOC(’{@R@ Y<4Co Wi%@rﬁblﬂe i s not

tert.butyl @Ra@dta@jm Y-NPIS(20RE YIRERNLAIS A -CARFRIRA L E-ERbRbOr- Pr Odr Ug

thereof. Wth n any vvay wi shing to be bound by theory, or the ascription
of tentati VERaGERPRAI ng nodes for specific variables, the notional concepts

P1, P2, P3 and d4.Msy-, USRMRISARR HeRj Y 9uhdle’ Judr icANELBL arGergnl y and have
substantially their
10 RyisH, Cq- C3 alkyl; or Ry is J;
R™ is H; or C1-Cgalky!, Co-Caalkylcarbocyclyl, Go-Caalkylheterocyclyl, any of which
can be substituted with halo, oxo, nitrile, azido, nitro, C1-Csalkyl, Cg-
Csalkylcarbocyclyl, Co-Caalkylheterocyclyl, NHzCO-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb,
Y-{C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0),Rb, Y-5(=0),NRaRb, VY-
15 C{=0)ORb, Y-NRaC(=0)ORb;
with the proviso that when m=n=0 and G is O then R'® is not tert.butyl or phenyl;
or a pharmaceutically acceptable salt or prodrug thereof.

Without in any way wishing to be bound by theory, or the ascription of tentative

20 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 illustraled by Schechter & Berger, {1976) Biochem
Biophys Res Comm 27 157-162, and denote those portions of the inhibitor believed
to fill the 81, 82, S3 and S4 subsites respectively of the enzyme, where 81 is

25 adjaceni 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 53 and S4 subsites especially when m andfor n is 0.

30 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



conventional neanings, as illustrated by Schechter & Berger, (1976) Bi ochem
Bi ophys 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 enzyne,

where Sl iswémo@di;aGent the cI eavage site and S4 renvote peporiboslgavage
site. Regar‘cYI ess of binding node, the conponents defined by Fornmula |I are

intended to be within the scope of the invention. For exanple it is
expected that capping group R16-G may interact with the S3 and S4 subsites
especially when mand/or n is 0. 30 Var® ous enbodi ments of the present
invention can be notionally represented as R16- G F4-P3-1ink-P2-P1, wherein
P3 and/or P4 may be absent, and Pl, P3 and P4 each WD 2005/ 073216

PCT/ SE2005/ (BPR9Ss 2 Bulidh Sﬁ@f‘E&nsﬁtu@H drd lg%avé#v@sta R b mr%%rglfananéier i vative

of a natural unnaturdal amno acid Is a heterocyclic residue and G
-R16 is a cﬁﬂﬂmpﬂgs aeiscyTirerepidik andGaR Cdna Karying geuptHerinkifnt i on as

defined forg onyh@rdailer@?%t.ﬁgngubﬂ.@dn&@'T%m A gﬁlﬁdlﬁgblo% afefinBpial di g

bl ocks are t%us t ypi cal I t oget her ereas the 5
and P3 bui lafdiift Blilgredledra arg wldéévptcﬁllwgﬁi wﬁethab%@ﬂm@@mﬂwhprﬁ?we The

am de bpnds é‘ﬂicﬁP@ B@lfdﬁ@’bl&d@.‘ a@@hﬂlksédrtms@ggﬁtﬁéab@}ea&ésmaédqmﬁam ShiBer on each

side of the link t he ounds of e invention ddi tignal aspects of

the invent i WP ﬁ@ ml@b&tmlméwé%{ﬁtwedﬂﬁ%m thePrERep EIdsich e I im conpound

of the invepteMpasddef tHegAvataeye and a pharmaceutically acceptable carrier
or diluent ther e? The conpounds and conpositions of the invention have

utility in nmethods of medi cal treatnment or prophylaxis of HCV infections in
humans. Accaddtiondl aspeatsiofitriefventisP Relude 4 phdindchatidanyhdds@Bn kémpigngise of a
conpound as defi neg bove in therar%/9 a_{%uch %%l n the nmanufacture of a

medi cantht 3 SRR &?H&Hgﬂ%@%a&fie\f d PHATRGESHIERY oRPRIER % ons i n
humans or airialos dildesetielasy fl avi virus include BVDV, dengue and especially

HCV. 20 The conpounds of the invention have a non-peptidic |inkage at the
bond between P2 and P3 building blocks, resulting in the orientation of the

P3 and P4 rusi singubesd 88 compositions of the invention have utility in methods of medical
freatment or prophylaxis of HCV infections in humans. Accordingly, a further aspect
15 of the invention is the use of a compound as defined above in therapy, such as in the
manufacture of a medicament for the prophylaxis or treatment of flavivirus infections
in humans or animals. Exemplary flavivirus include BVDYV, dengue and especially
HCV.

20 The compounds of the invention have a non-peptidic linkage at the bond between P2
and P3 building blocks, resulting in the crientation of the P3 and P4 residues being
reversed relative to a native substrate. This non-peptidic link is also typically longer
than the cortresponding peptide bond would have been and means that the P3 and/or
P4 groups (including the R16 cap fo the extent this interacts with S3 or 34) are

25 displaced outwardly relative to a native peptide substrate, Reversal and displacement
in this fashion would be expected to favour the non-naturat D stereochemistries for
the pocket filling groups {29 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

30 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



reversed relative to a native substrate, This non-peptidic link is also
typically longer than the corrrespondi ng pepti de bond woul d have been and
means that the P3 and/or P4 groups (including the R16 cap to the extent
this inter aﬁgﬁ %,@21\?,3 or S4) are 25 displaced outwardl ypeghpdohdiRodor 2
native pepti strate. Reversal and displacenent in this fashion would
be expected to favour the non-natural D stereochem stries for the pocket
filling groups (eg side chains) of P3 and/or P4 and/or R16. |ndeed, such
conpounds are typically highly active afd within the scope of the invention.
However, it has been surprisingly found that even conpounds of the

i nvention bearing L-am no 30 acid side chains at P3 and/or P4 exhibit good
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L- stereocheggv%lreﬁ a@%e%ith@qﬂ/eﬂporﬁw and/ or the correspondi ng configuration
at Rl6 to mm¢c ereochem stry represents a favoured aspect of the

invention. 5 The different angle of approach to the S3 and/or S4 pockets

al so has si M}, Bi?fé}e‘ﬁf‘énélé%f a@g@a&%@é% %dl&r@ ﬁo%ﬁ&gg/%@%agfamﬁlﬁﬁt:dr{%‘f&m' on to

avoi d resistance patterns e ease I nhibitors

whi ch hit heﬂ'tecﬂblﬂhb)(/@f the pomawwsﬁﬂweﬁ\tanb@mo %@@tfewanmﬁmﬁeﬂbmﬁbm al or
non- natural pksam %%tgaéeqmugf&% whith hthd (ﬁa’@@ all ﬁ¥§5%‘3nvén’iléﬁb? pEpRgase of HIV

which is noPorl ous ul c th%eneratl ng escape tants 10 under the
sl ective pr&addpes @frneawmi o ot natral lapipinotasid rf-*@we@eb@wdbme R¥ESHOl yner ase

NS5A of HCVihagrita¥ebyH \%lcﬁ“fsqmmrfo%g@ﬂrr&glcﬁl Q@ﬁér&’b{ng dr bg%sédﬁethhtgeans t hat
the HCV polynerase is hig error prone anh

char act €fi sﬁﬂ@erﬁ@ﬁ@?tyﬁé’é‘%sﬁ@ efanfgrahiherapyrthe ENNF@E’QW"&%H RAIYBRI3SEr e

adm ni st er eqlsgueyt HOMEaPL ) Boor pﬁymeaéhﬂjb@pﬁmlyam%m turr mefnsRRG&RENT T hat
BI LN 2061 with a substantia IémFe tid bone (al beit macrocyclised)

and Vert ex' HQEEPPorrass e N9y Birerdronpansgus fkehhinat eharaeiprisie msisiance backbone at
P3 and P4 qghﬂé?hé/wmléﬂ%e itheR HOV §|ﬁtﬁifr§l§fa%r élcﬁﬁam@tefe%lsdvéfr RAE Pefdtisakians at
positions 155, 156 168 of the ease (Lin et al J Biol Chem 2004
279(17) 178@8f0ﬁi?unc it is apparent that BILN 061 with a substantially peptidic backbone
15 (albeit macrocyclised) and Vertex' NS3 protease inhibitor VX-850 with a linear peptide
backbone at P3 and P4 quickly give rise to characteristic resistance mutations at
positions 155, 156 or 168 of the NS3 protease (Lin et al J Biol Chem 2004

279(17):17808-17).

20 A preferred group of compounds of the invention comprises those wherein P1
represents a hydrazine derivative, that is M is NRu where Ru is typically H or C4-
Caalkyl. Compounds wherein M is CR'R” constitute a further preferred aspect of the
invention.

25 Preferred embodiments wherein M is CR’R” in formulae | include formulae 1A:



20 A preferred group of compounds of the invention conprises those wherein
P1 represents a hydrazine derivative, that is Mis NRu where Ru is
typically Hor Cl- C3al kyl. Conpounds wherein Mis CR7/R7" constitute a
further prefgrp@daspect of the invention. 25 Preferredpeniadismebs wherein
Mis CR7/R7'in fornmulae | include fornmulae I A2 WO 2005/ 073216

PCT/ SE2005/000096 8 R8 | IW R15 (CH2)g (CH2)k U HGN X ESN N\ /A R16 |
nYmn ORuRLI1 OR7 RFT1 1A Preferred values for g and kin Formul a |
include 2:1, 2:2, 2:3, 3:2, 3:3, nore ®referably 1:2 and 1:0; and nost
preferably 1: 1, in which case preferred conpounds have the parti al
structure: R8 R8 RB WWW 'N) OO( 0)e O,N5lalb R Ic whereeis 1
or 2. It is currently preferred that E is -C(=0 rgor-C=N-Rf, for exanple
where Rf is -CN or-C(=0)NH2. 10 Conpounds of ths\’i nvention may conprise
both a P3 and a P4 function, viz mand n

(CHz)q CHz)k
‘[T(L A_LL,/ l‘ =
RT R,

Preferred values for g and k in Formula l inciude 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;

) RS RS
W W w
f*\(@\ ~ 'Qr\ &@\
S
o O ¢ O \N 0
Rf o

(Ole
5 ia Ib

where e is 1 or 2.

[t is currently preferred that E is —C(=0}- or —C=N-Rf, for example where Rf is -CN
or-C{(=Q)NH..

10
Compounds of the invention may comprise both a P3 and a P4 function, viz m and n
are each 1. Favoured embodiments within formula | include formula Ida-ldd below:



are each 1. Favoured enbodi nents within formula | include fornula |da-Idd
bel ow. WD 2005/ 073216 PCT/ SE2005/000096 9 R8 78 ww R15 0 Rx (CH2) q

(CH2)k R15 0 (CH2)g (CH2)k RWNuUu N' | | uNNA RL6"GON-0 N N oR R7 R7' H
O Ru RL1 ng‘lg"“%’“%x@ RI1 OOR7 R Ida ldb R8 R8 WPWTB@OOQOM%
( CH2) RH2) k (CH2) RH2)kH G N- \NVNXA R16 G N I " R16" 0 Ru

Rl1 Ge ORT R7" 0O RURRI NOR/ R' Rf Idc Idd Alternatlve enbodlrrents

i nclude the structures corresponding to Ida, Idb, Idc and Idd wherein Mis
NRu. 5 Alternative configurations of tHe conpounds of the invention conprise
a P3, but no P4 function, viz mis 1 and n is zero. Preferred enbodi nents
within Formula | include formulae |ea-lee below WO 2005/073216

PCT/ SE2005/ 000096 10 78 78U Rx (CHs), (OH2)k U (CH), (CG#2)k RlI6, GNY N
-l1lr NXARIBIG~ ONHN X)A~H~R RlI1 0OR7/ R R11 040 R7 R? lea leb

A A

R15 O R (CHay (CHz)kH ris o (CHa, {CH,) ’
i
LG N A .G 0N N
R16 j{Lrﬂ)J\/N\H/N W R16 N A
0O Ru R11 O o R?7 R 0 Ru R11 O 0 R7 R;
Ida Idb
RS

I
W

X X

CHy), (CH;)
R1§ Q Rx (CH ) (CHy)y . R15 O R>§N( \;)q( uﬂ )
R16" NN N‘s“N N R1B” N g
0 Ru Ri1 Ge © RTR O Ru RN O ;
Rf
ldc Idd

Alternative embodiments include the structures corresponding to Ida, |db, lde and tdd
wherein M is NRu,

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



RR8 R8
T1 |
R11 R |

I Ul

R11 Ge 0o OR7 R’
11 \°

Rx (CH2)q (CH2)x Rx(CH2),
RI1 NO R7 R
H RI6- G J-.NN-NNA UR 0 OR7 R

R16, GJ /NS \ NNXA R16% 7N NXA
wl (CH, (CH)K

Al ternative

(CHz) k
Rf lec led R8 I
| ee

enbodi nment swﬁb%@lghe structures correspondi ng to | ea, pdeEhE20bM000ked and

| ee wherein

Mis NRu. 5 Still

further alternative configurations of the

conpounds of the invention include those

where mand n are zero and thus

groups R16-G abut P2, but as nentioned above,

the capping group R16-G may

avour ed enbodi nents within Fornul a |

interact favourably with S3 and/or $4.

include fornmulae Ifa-1fe bel ow W) 2005/073216 PCT/ SE2005/ 000096 11 78 RS

RS WIWIW | Ry (Q),

(CH2)n (CH2)qg (CHz)k Ry (CHz)q (CH 2)k

Il18 I?B
Y A
Ry (CHa), (CHak (CHy}y (CHa),
R16 i ;'\1 \Nq § A R16 1 o \Nq N A
\G \ijr \n/ X
Ri1 O o R7 R/ R11 O o R7T R/
lea leb
RS R8
Ry (CHal, (CHy), Ry (CHa)y  (GHy)
R18 | N \Nq A R16 jﬁ,}\l \Nl‘rﬁ A
e G g i Y
R11 Oe o R7 R, R11 N o RT R
Rf
lec led
Re
/\NK
{CHz}, (CHa)
G g Ej \Nq }l';li A
S
Ri O O R7T Ry
lee

Alternative embodiments inciude 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 83 and/or 54.

Favoured embodiments within Formula | include formulae [fa-lfe below:



R16~N~f N ~NXA R16' O YN(NXA R16- N~11 /A OOHH R7 R7 0 0 R7 R7' Ce 0 R7 R7'
Ifalfblto RBR8 I I wW x 1 J (CHz)qg (CHzZ)k H Ry (CH,), (CHz)k H R16,
IRRI6N-NNXANNIINMNM /A R'"NOR/ R7" RR OOR7 R? Ifd Ife R16 in
figure Ifb ere is typically H Cl-C3al kyl, C5-£&péioubsinobdds

C3al kyl het er ocycl’y , Cl-C3al kyl carbocyclyl or C3-Crcycl oal kyl, any of which
being optionally substituted, as descri bed above. For exanple, R16 ca be
phenyl substituted 5 as described above. Alternative enbodi nents include
the structures corresponding to Ifa, If¥, Ifc, Ife, and Ife wherein Mis
NRu. 10 The conpounds of the invention may conprise |linear nolecules, as
depi cted above. Alternatively, in enbodinents wherein R7 and R7' together
define a spiro cycloalﬁ&l group, such as spi ro-cycl opro yl, t he conpounds
of the invention may be configured as naacrocycl es, wherein a |inking group

J extends between one R, Rx, Ry or 1 of forrrula Iy Alternatively the
macrocycle J may exte romthe carb djacent to 1 to one of R, R,
Ry or RIi. Favoured ments of sifth rocycl i cRsﬁ“&c‘F ﬁes within
formula | wher dmlsd> ho ,@L %\e/(#\galgd
bel ow. VD 2005769321 Qfgoﬁﬁooﬁsﬁa R§% i me
Ifo Ifc
R8 R8
P A
{CHy), (CHy) CHy)y (CH)
Ey \;—%ﬁ A N N—<’:ﬁ A
R167 Y . | N7 <
Rf’N o R7 R, o R7 R,
Ifd Ife

R in figure lfb and elsewhere is typically H, Ci-Caalkyl, Cs-Cgalkyl, Co-
Caalkylheterocyclyl, C-Caalkycarbocyclyl or C3-Creycloalkyl, any of which being
optionally substituted, as described above. For example, R'® ca be phenyl substituted

5 as described above.

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

10 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 he 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

15 R’to one of R}, Rx, Ry or R"".

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

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



U Rx(CH2) q

(CH2)k H U (CH2) q(CH2)k R16, GNN N A R16, GJtO-IN--~ /N A I ga |1

O

Olgb TI' OO0 R4 --- 'J-- Rl4 R8 RB URX(CH2)g (CH)k U Rx (CH2)q (CH2) kH

R16,G~N~ N~/NARLI6,Gk NN NNA lIge Il 0e0j lgd Illl NRf O J---1----
4W§12{1,05,0'I;I5|ﬁ6c0rrespond| ng structures wherein thgepseladddodpnds to

t he car bon

of such macrocyclic structures within fornula |

i nclude th
(CH2)k R1

acent R7 are also favoured. 5 Additional favoured enbodi nents

wherein mis 0O and nis 1

ose of Fornulae Ige-l1gf below R8 R8 | U (CH)qg (CH2)RVIi U (CH2)q

6, GRIIN INNN A R16, NI~ NH2A Igel "OOGRI11 Igf \e OJ

------ R14 R14 The correspondi ng structures wherein the J chain bonds to the

carbon adj

P4 functi
| ha-1 hd be

acent R7 are also favoured WO 2005/ 073216 PCT/ SE2005/ 000096 13
Favoured nacrocyclic strq%tures within Formula I, c rising both a P3 and
on, ie wherei nvvl and n are each 1, |ncI udE{N hose of the formnul ae

low. R8 R8 )\ /K

CHZ) CHz)k U (CHz) {CHy
__________ \“\‘J-—*"’"—-‘-
R'14 R14
R N
. X
U Rx(CHaq (CHE)[}-] U R (CHa)y (CHX
| N
- ~ Ri6. N N N. A
R16 GJ'%N ,Sl N‘{IrN A G |
Igc S { e 1 Q ] [gd ~ \,_N Rf O 3
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 1
wherein mis 0 and n is 1 include those of Formulae Ige-lgf below:

i s
w W
U (CHZ)q (CHz)k CHz)q CH
R16 TN N A )kl/
- R16
Y o Ty #
Ige \‘.‘O Q \ (I:E)e
e P B
R14 R14

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



| R15 0 Rx (CH2)g R15 O (CH2)g(CH2)H R16'G N " N IIN N A R 6- GYN~/ OYN(N A
OlhaO0Ilhb OO0 - J-4- ---- R4 R14 R8 R8 WWRIL5 0 Rx(CH2)g (CH2)H R15
O Rx (CHZ) (CHZ)H R16~GYLN- NS NN AR1I6 GN'/NMN NAIT ul 00 00 NKR
O the J- onasiahhd ------ R14 R14 The correspondi ng gé¥ghesicasoyher ein
the J chal n boncfs to the carbon adjacent R7 5 are also favoured. Favoured
macrocyclic structures within Fornmula I, wherein both of the P3 and P4
functions are absent, i.e. wherein mand n are each 0, include those of the

formul ae | he-1hh bel ow, especially thel3and 1hf. 10 WD 2005/ 073216
PCT/ SE2005/ 000096 14 R8 R8 X (CH2)q (OH)k (CH2)q (OH2)k RI6-N-N--~ /N A
R16. NN NY"N~/NA 1'0j0~ 11 Oj0J ----- J-4---- Ihe R14 | hf R14

Favoured macrocyclic structures within Formula |, comprising both a P3 and P4
function, ie wherein m and n are each 1, include those of the formulae lha-lhd below,
R8 i
1 )"L
R15 O (CHz) (CH,) k

R15 0 Rx (CH2 (CHal, .

o) . O o} O Inb

lha B N N

S

R14 RM

R8 RS

pe Y
R15 0 Rx(CH CF R15 9 Re(CHy (CH,

G No N N _A .G N _N No _A

O i A S T
0 .. Ce O O . N-Rf O
" he J1 ----- Ihd R
R14 R14

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

5 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 formulaa
ihe-lhh below, especially 1he and 1hf,

10



R8 R8B vv W(CH2)g (CH2)k (CH2)g (CH2)k R16 NSN N A R16 jIINNA ©C ON K
0~ J-- ------ | hg R14 1 hh R14 The correspondi ng structures wherein the J
chain bonds to the carbon adjacent R7 are also favoured, especially formula
the and 1 A neral, in the optionally macrocycli such as
t hose illugﬁ?é‘?)é{g%azt ove, Ilnker Jis a3to 10 chain at@ﬁ%@g{‘ogogﬁgl y 5to
8 chain atom such as 6 or 7 chain atom saturated al kyl ene chain or a
partially unsaturated al kyl ene chain, that is an al kylene chain bearing 1
to 3 unsaturated bonds between adjacenf4carbons, typically one
unsaturation. The length of the chain wll, of course, depend on whether J
10 extends fromRd, R, Rx, Ry, R 1 or the carbon adjacent to R7. Suitable
chains are described in dgtail in WO 00/59929. TyR'hcaIIy J will be

di rensioned to provide a crocycle of 13 to 16 rlrng atons (including those
atons in the P1, P2 and if%present P3 groups contfibuting to the ring).
Conveniently J is di rrensuoflrg to provide a nacro Me of 14 or 15 ring
atoms. 15 WO 2005/ 07321 I¢52005/ 000096 15 gntly, the J chain
contains one or two heggr\oé ﬁz&fsel ected from ‘o@wm NC1- Cs al kyl or
N- C(=0) C1- Csal kyl .z A the F1éhga Acontai ns one

het er oat om sel ect ed frio NHoor C(=0) C1- Csz{l yl, st/ preferably N(Ac).
Most preferably, the chain containing a nitrogeq atqmiszsaturated. In an
alternative 5 enbodi nent, J3- 4c0ht ai ns one heteroatgmtset@ted fromO or S.
The chain nmay be sub tltuté’d‘4W|th R14, such H oR1#ret hyl . Typically, the

J linker structure is %aturated. Alternatlvel , J contains 1 to 3,
}IRB IIQB
X !
(CHy) (CH.) (CHy), (CHa),
N \N H A \N H A
R16”7 {\IS;’ R16” l |
O 9] -
- Dore
S ]
Ihg R14 ihh R14

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

5 Ingeneral, 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 8 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 carbans, typically
one unsaturation. The length of the chain will, of course, depend onh whether J

10 extends from Rd, Rj, Rx, Ry, R*! or the carbon adjacent to R’. Suitable chains are
described in detail in WO 00/59928. Typically J will be dimensioned to provide a
macrocycle of 13 to 16 ring atems (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.

15



preferably | double bond, typically spaced one carbon fromthe cycloal kyl R
function, 10 if present. The double bond may be cis or trans.
Represent ati ve exanpl es of J thus include pentyl ene, hexyl ene, heptyl ene,

any of  whi gl AhSyrsHpstituted with Cl- Csal kyl, C7-C6hal opdkyiagosehodebal koxy,
hydroxyl, halo, amno, oxo, thin or Cl-Cs th| oal kyl ; penten-3-yl,

hexen- 4 yI hepten-5-yl, where 3, 4 or 5 refers to a double bond between
carbon atons 3 and 4, 4 and 5 etc. 15 Convenient R7 and R7' groups include
those wherein R7' is Hand R7 is n-ethyb, n- propyl, cyclopropyl methyl,
cycl opropyl, cyclobutyl nethyl, cyclobutyl, 2,2-difluoroethyl, or

nmer capt onet hyl . Preferred enbodi nents include those wherein R7 is n-propyl

or 2,2-dif Y i f i oy R7 and R7.
Pret oo s SO AENTbe (2Rl (R b USRI LR P, S
C7- C3al ky| C8Saai oaNG(FO)St-Ced kv iMarp ereférablyuthe d chsinfarjaralvicontsintor R7 and

N ot nor 1< hBeERIGH SbBOR frdnf N1 3 Ho 2B Cllrl S %f@u%rbk‘mhéf Rr and RT

toget her define spi ro-cycl oal ky " such as spir cl obut yl
ring, and ridesépisfestidy.dig yh@sngzpntﬁ@ir@ya:mitsmaymmmﬁ mjuratesbulrr@m dliermalive  cont ext

si mpl'y 'Eea%?nﬁoﬂﬁrﬁeni U%oﬁbéﬁﬁ@é‘ﬁé‘ﬂéterrobgﬁw %@c’t&?ﬁ&n% &géerr%h%gngé\}wﬂ with the

peptidi ¢ 30 backbone o oun ring is substitu

unsubst i t utssbstitpedigh REG sweh aebwmmde PCT/ SE2005/ 000096 16 substituents

i ncl ude nono or di-substitutions with R7*2 wherein R7,a is C-C6 al kyl, C3-
Cocycl oal kyl, or C2-C6 al kenyl, any of which is opti onal I%/ substituted with
hal 0. Al t eviigaliv ey linker %tumrpﬂmﬁwat@éy%@rnawﬁw |Jrﬂ@éFa'f§s fekcri bed above.

Currently Rfr@f&a%bmchou%k%m%maw §haRad bRE cALSRITER tﬁ&%{z&@él@ﬁ’ﬂ ik, ar e
defi ned bel ow. Particularly preferred substituents include R/ a as ethyl,

vi nyl , b%/cI'fo?i?%ﬁﬁ'}ITh(*ldQU'a'eé%ﬂ“F*dﬂayd&Pch'%Brr'{ﬁﬁl substituent to the "spiro"
cycloal kyl ring of R7/R7"), 1- or 2-bronoethyl, 1-or

Representative examples of J thus include pentylene, hexylene, heptylene, any of
which are substituted with C4-Cgalkyl, C1-Cghaloalkyl, C4-Cgalkoxy, hydroxyl, halo,
amino, oxo, thio or C41-Cg thioalkyl; penten-3-yl, hexen-4-yl, hepten-5-yl, where 3, 4 or .
5 refers fo a deuble bond between carbon atoms 3 and 4, 4 and 5 efc.

13 ‘
Convenient R” and R” groups include those wherein R” is H and R” is n-ethyl, n-
propyl, cyclopropyimethyl, cyclopropyl, cyclobutylmethyl, cyclobutyl, 2 2-difluoroethyl,
cr mercaptomethyl. Preferred embodiments include those wherein R’ is n- propyl or
2,2-difluoroethyl.

20
Alternative favoured configurations for R and R” include those wherein R is H and
R’ is C3-C7 cycloalkyl or Cy-CaalkylCs-Creycloalkyi.

Stili further favoured configurations for R and R” include these wherein R” is H and
25 Ris .

Alternatively, R” and R together define a spiro-cycloalkyl function, such as a spiro-

cyclobutyl ring, and more preferably a spiro-cyclopropyl ring. “Spiro” in this context

simply means that the cycloalkyl ring shares a single carbon atom with the peptidic
30 backbone of the compound. The ring is substituted or unsubstituied. Preferred



2-fluoroethyl, 2-bronovinyl or 2-fluorethyl.. 10 In one enbodi nent of the
invention, Ais -CR4R4, as illustrated in detail in PCT/EP0O3/10595, the
contents of which are incorporated by reference. Convenient R4'" groups thus

include G - uch as nethyl, ethyl, propyl, ethenydrseekmbdoHCHS,
Al ter native%%razlgé%r??zég R4, groups include aryl or heteroaryl such as 15

optionally substituted phenyl, pyridyl, thiazolyl or benzim dazolyl or

Cl- C3al kyl aryl or Ci-C3al kyl heteroaryl, where the al kyl noiety is mnethyl,
ethyl, propyl, ethenyl and - CH=CHCH3 Pfeferred aryl noieties include
optionally substituted: phenyl, benzothiazole and benzi m dazole. 20
Favoured R4 groups include -NH2, fluoro or chloro. Alternative preferred R4

groups i ncl - i &l 0. AN Al tar ;v e7enpead] or Ais
&0 e, SHEF LRl FBREEL bR R A B I S . &
Co- C3al ky| Harerardityy; lor CeC9 a8ay!ianyaefyvhidr is ORnaBnsidtindeewitangb. 25
Appropri at g 1 i h LALLd i

currently f%%ﬁ%?’g%)tf @%ﬁ?gﬁ?ﬁﬁ?‘%‘% b% oér Jﬁnl%ig%ﬁé%r%%a ,a Eg\g%é%ﬂgﬁﬁjy& %g’éﬁe Rl is
Cl- Co6al kylstersoatiemigsriessfohy bpiroetvialploronyt ringeare defingd balewd. nost preferably
hydrogen, 30 A particularly preferred configuration for Ais C(=0 NHSO2R2,
especially where R2 is optionally substTi tuted Cl-Coal kyl, preferably

met hyl , or Reptiquiniiiprsfersashsibistituentsl irgdudaR 2 ee st 3iyé cparpioEddes 900096 17
Crcycl oal ky, f v i ¥ SUbSE 3

Co- Coal Ryl S PRy BUBAGrF XL REREY by it AL mem D Bel 1% o
subbst i t uerd-BucsgRiear2-priemonmiay! ai@ffiu@rethyns section bel ow. 5 Substituent -WRS
on the cyclic P2 group can enploy any of the proline substituents which are
extensi vel y described in WO 00/59929, WD 00/09543, WO 00/09558, WO

99/ 07734 \Wpoge puprdimenightopinggdiens, AVDESI B @sdlustmied3n d8igilin. W03/ 064416,

V03! 56103, 0 YHBBH 0PI AR A% difon YO4A2AH oy W9RH062228, V003 57002,
WD 03199274, W03/ 99316, W03/99274, 10 W04/ 03670, , W04/ 032827,

W04/ 037855, W04143339, W04/ 92161, _
Convenient R¥ groups thus include C1-Csalkyl, such as methyl, ethyl, propyl, ethenyl

and ~CHCHCHs4, Alternative preferred R¥ groups include aryl or heteroaryl such as

15  optionally substituted phenyl, pyridyl, thiazolyl or benzimidazolyl or C4-Caalkylaryl or
C+-Cgalkylheteroaryl, where the alkyl moiety is methyl, ethyl, propyl, ethenyl and -
CH=CHCHa. Preferred aryl moieties include optionally substituted: phenyl,
benzothiazole and benzimidazole.

20  Favoured R* groups include -NH;, fluoro or chloro. Alternative preferred R? groups
include —OH and especially =0.

An alternative embodiment for A is C(=0)NHR?, where R*is optionally substituted Cq-
Csalkylaryl, Co-Caalkylheteroaryl, © Co-Caalkylaryl or OCo-Csalkylheteroaryl,
25  Appropriate substituents appear in the definitions section below.

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

30 A particularly preferred configuration for A is C(=0)NHSO,R?, especially where R?is
opticnally substituted C4-Cgalkyl, preferably methyl, or optionally substituted Cs-



W04/ 72243, 5W04193798. W04/ 93915, W04/94452, WO04/101505, W04/101602,
W04/ 103996, W04113365 and the |ike, Favoured Wfunctions include Was
-OC(=0)NH, -OC(=0) -, -NH, -NR8"-, -NHS(O)2- 15 or -NHC(=0)-, especially
- OC(=0) NH- WozoN‘b"/snEaVOUV ed RS gr oups for such W functp@ﬂ§Ejomdob@g
optionally substl tuted Co- C3al kyl carbocyclyl or Co-C3al kyl - heterocycl yl,

i ncl udi ng those described in W0009543, WO0009558 and WO 00/174768. For
exanpl e ester substituents, -WR8, on the cyclic P2 group, include those
di scl osed in WO 01/ 74768 such as Cl1- CedFkanoyl oxy, Co- C3al kyl aryl oyl oxy, 20
particularly (optionally substituted) benzoyl oxy or

CO- C3al kyl het erocycl oyI oxy, especially O This publication also describes

alternativ as ethyl,

i sopropyl, E%S%%EB car Bg %&ﬁéﬁobgh%ﬁ?@gp%@c&ﬂ Qﬁiﬂgsglkg l1(‘;/ruor oethyl, 25
C(=0) NRc, vWie‘m@bR@pt@sdIIsmtlmwphemﬁmmpwyﬂe@ybbﬁwmappe@om@w kyl aryl or
Co- C3al k&erhm% rRE¥EH Wiow VWO 2005/ 073216 PCT/ SE2005/ 000096 18 Currently

preferred unctions include -S- and especially -0-. Convenient val ues for
R6 in such enbodi ments include CO C3al kyl aryl, or C- C3al kyl heteroaryl either

of whic '@b@lﬂ&%{gﬂﬁﬁ-lﬁﬁ' 0 cfid Pzﬂﬁourrdan%%ﬁy yto?%e%rtahwe@tbsﬂm&ﬁg' n, RO is

Cl- Co6 al tri am do 5
(for exanpl\@lf&lrﬁr@léxt@nwﬁfvﬁ@ﬁ%ﬁbﬁ%h\é/lqQﬂfﬁ%}i@ VG 0QP9543 ¥YG LOI08B8MY P

C1- G6al Kyl )gg/0/55) %@Id@dmyde@/mbkwdm%rosewb oz boxyl, wherein t he
t1 onal titute R10: wherei n RL0

aryl or heteroar nolety 1S o

A O K0S b0 D BT, TN DRk Sho PO S (Aa0aB2o8e | 1 e &1 !
C3al kyl, N%oo%bzml desvsﬁobsz'O\V\@@éme Wo@maha \%olsﬁjggwaryl 10

Typi cal R8 as CO C3al k ,

S i nebees .w@%@@ﬁ'ﬁ e o Oa s, The aryl or

het er oaryl \goomeperyt sIWD@P3798. WO04/93915, WO04/94452, WOR4/101505,
WO04/101602, WO04/103996, WO04113365 and the like,

Favoured W functions include W as -OC(=0)NH-, -OC(=0)-, -NH-, -NR¥-, -NHS(0)-
15 or -NHC(=0)-, especially ~OC(=0)NH- or —-NH-. Favoured R® groups for such W
functions include optionally substituted Cy-Caalkylcarbocyclyl or Co-Caalkyl-
heterocyclyl, including those described in WO0009543, WO0009558 and WO
00/174768. For example ester substituents, -W-R®, on the cyclic P2 group, include
those disclosed in WO 01/74768 such as Cq-Cgalkanoyloxy, Co-Csalkylaryloyloxy,
20 particularly (optionally substituted) benzoyloxy or Cg-Caalkylheterocycloyloxy,

ol

This publication alsc describes alternative ~W-R® possibilities for example C4-Cgalkyl,

especially

such as ethyl, isopropyl, Co-Csalkylcarbocyclyl such as cyclohexy!, 2,2-difluoroethyl,
25 C(=O)NRo, where Rc is C4-Cg alkyl, Cp-Caalkyleyclopropyl, Cq-Caalkylaryl or Ce-

i

Caalkylheterocyclyl.



extensively illustrated in the definition section below. 15 Preferred RO
i nclude Cl1-C6 al kyl, Cl-Ceal koxy, am no, (such as di-Cl-C3al kyl am no),
am do (such as -NHC(O) Cl-Co6al kyl or C(=0) NHC1- C6al kyl), aryl or heteroaryl,

the aryl 0%682[{ @gyl bei ng optionally substituted w tpeRo0vdoerei n RLO
i s Cl-Co6al kyl cycl oal kyl, G -Ceal koxy, am no, (such as nono- or

di - Cl-C3 al kyI am no), am do (such as as -NHC( O Ci-C3al kyl or 20

C(=0O) NHC1- C3al kyl ), halo, trifluoromethyl, or heteroaryl. Preferred R10

i ncl ude C1-C3al kyl, C1-Cgal koxy, am nol8ani do (such as as-NHC(O) Cl- Coeal kyl
or C(=0) NHC1- C6al kyl), halo, or heteroaryl. 25 Particularly preferred R10

i nclude nethyl, ethyl, isopropyl, tert-butyl, nethoxy, chloro, amno, am do

h
(ouoh 2o >} ChFHrRdlhont RuBuamhe cxbEkaR) GXEG R dBucotr | 1o
1- napht hy| et mysuchzemapdimwtsmpwgie Cofaalkylaryl, 10r $b-Graptihaigroarg- eiffightdiyl , or

qui nol i nyl MO 2005/ 073216
PCT/ SEZOOSI%@%%SgEti%WH'Oh sddflrb?gtl?g s¥1ﬂkﬂ%ﬂ§$%&1ee |”F1ed in particular

1- napht hy! met hif is CorCocptlityh dF i Geplkoxy Mz halg, daifluaremethyl, gming eramie t ut ed wi t h

RO as defi ned. r, - I ais
G - Csal k§I C1- %SéchtherﬁrhM%BF Q,fnﬁ,b O%ﬁlor?ﬁy fng?ﬁ) no OIM;?%EC! %tms(%??u '‘ed with
p

G - Csal kyI c-@s&ba&iwlwfypo C@alkﬁle&aw RSP Y ere@-thgank9tlﬁr@@@ﬁtv&yc|y|

said aryl, he;;ngre%gyélon&{a”pgﬁ@mgﬁéﬁ%@, el neQpt i onal |y substituted with R10
wherein R70|s Cl- -Cccoalkq\fc Cl- Csal koxy, am no, am do,
5

heteroaryl or 1031e*§@r1c9ﬁ9‘ﬂ‘h/5/p3'0a?¥(9loﬁibﬁ @lkeya o, anocs@iaeyy, ani no,
am do, N2, OH, h"@sﬂkyl,tNOE,'@W,rlﬁiﬂ??rhMbromeﬁﬁlf Bﬁ?ﬁb'xyl, or heteroaryl,

10
Typically, the Co-C3 alkyl component of R® as Co-Csalkylaryl, or Co-Caalkylheteroaryl
is methyl and especially absent, ie C,. The aryl or heteroaryl component is as

extensively illustrated in the definition section below.

15 Preferred R? include C4-Cg alkyl, C4-Csalkoxy, amino, (such as di-C{-Csalkylamino),
amido (such as —-NHC{O)C4-Cgalkyl or C(=0)NHC -Cgalkyl), aryl or heteroaryl, the
aryl or hateroaryl being optionally substituted with R '%; wherein

R' is C+-Cgalkyl, Ca-Creycloalkyl, C1-Csalkoxy, amino,(such as mono- or
di-C4-C3 alkylamino), amido (such as as —NHC(O)C4-Csalkyl or

20 C(=0O)NHC-Caalkyl), halo, trifluoromethyl, or heteroaryl.

Preferred R'® include C1-Csalkyl, C1-Cealkoxy, amino, amido (such as as -NHC(O)Cs-
Csalkyl or C{(=0)NHC+-Cgalkyl), halo, or heteroary!,

25 Particularly preferred R include methyl, ethyl, isopropyl, tert-butyl, methoxy, chloro,
amino, amido (such as as ~NHC(O)CCgalkyl, for example -NC(=O)CHC(CHj5), or
C(=0O}NHC,-Csalkyl) or C4-Csalkyl thiazole.

Favoured embodiments of R® include 1-naphthylmethyl, 2-naphthylmethyl, benzyl, 1-
30 naphthyl, 2-naphthyl, or quinolinyl, any of which is unsubstituted, mono, or



Conveni ent R9a include aryl or heteroaryl, all optionally substituted with
R10 as 15 defined, especially where R9a is selected fromthe group
consisted of: S R10-4ji R10~j RIO-MN: wherein Riois H C-Csal kyl, or
C- C3al kyl - %O%ﬁ)é%] gal kyl, ami no optionally nono- or dirCaussgessvumwed with
Cl- Csal kyl ,  am do (zsuch as as - NHC(O) Ci1-Csal kyl or C(=0 NHC1- Csal kyl),
het eroaryl or heterocyclyl. 20 R9a is conveniently phenyl and thus R8 is:
Rl0a M \ / / ROb WD 2005/ 073216 PCTI SE2005/ 000096 20 wherein 1310' is H,
Cl- Csal kyl; C1-C6al koxy; or halo; and bis Cl-C6 al kyl, Cl1-C6- al koxy,
am no such as di (Cl- C3al kyl )am ne, ami do (such as as -NHC(0) Cl- C3al kyl or
C(=0O) NHC1- C3al kyl ), NO2, OH, halo, trifluoronethyl, carboxyl. 5 An
glltgg n?{( i Y@lisﬂbﬁftlﬁécﬂ mTfBﬁiaseﬁr@H, i%laworlgr;r-d&hhﬂwyi@yi,vﬁgqumionny!RlOa is H

- Csal kyl, or - C3a - C3- oa n such as ami ne nono- or
di - subst | tW%@Sﬁ‘f%@P&aﬁﬁL@ﬁméﬁ%%] %s%?c‘ﬁeq?é‘ggas - NHC( O) C1- Ceal kyl or
C(=0) NHC1- Coalkyl), heteroaryl or heterocyclyl; and ROb is Cl-Ce al kyl,
Cl- C6- al kow 10, am g%? 8 ch as di (Cl-C3 al kyl)am no), am do (such as
as- NHO( O) O &M pregyTe yé‘b) NHC1- C3alkyl), NO2, OH, halo, trifl uoronethyl,
or carboxyl. In the inmedi at el yRabqv de (i bed enbodi nents ROb is
conveni ently Cl1-C6-al koxy, preferaljl Z’

3
wherein R¥ is Cy-Cgalkyl; C1-Cealkoxy; thioC;-Caalkyl; amino optionally substituted
with C4-Cealkyl; Co-Caalkylaryl; or Co-Csalkylheteroaryl, Co-Csalkylheterocyclyl, said
aryl, heteroaryl or heterocycle being optionally substituted with R'® wherein
R" is C{-Cgalkyl, Cs-Croycloalkyl, C+1-Cgalkoxy, amino, amido, heteroaryl or
10 heterocyclyl; and

R™ is C;-Cgaikyl, C1-Csalkoxy, amino, amido, NQj, OH, halo, triflucromethyl,
carboxyl.

Convenient R% include aryl or heteroaryl, all optionally substituted with R™® as

15 defined, especially where R*?is selected from the group consisted of:

S
S -
R10— ]\ R10—(;J\ R10—-N\/g\
N N N

wherain R is H, C4-Cgalkyl, or Cg-Csalkyl-Cs-Cacycloalkyl, amino optionally mono- or
di-substituted with C4-Cealkyl, amido (such as as -NHC{O)C-Cgalkyl or C(=O}NHC;-
Cealkyl), heteroaryl or heterocyciyl.

20
R¥ js conveniently pheny! and thus R® is:




15 A further convenient R8, for exanple when Wis an ether, has the formula
Ra" Rb* ,a ~ (CH2)r where W is Nor CH r is Oor 1, Ra' is H Cl1-C6

al kyl, CO C3al kyl cycl oal kyl, Cl- C6al kyl oxy, hydroxy or amine and Rb' is H,
hal o, Cl- Csg)dhse7552s C3al kyI cycl oal kyl, Cl1 20 C6al kyl oxypctiaefetddavmal kyl ,
cycl oal kyl Co- C3al kyl oxy, C1-C3al kyl oxyCl C3al kyl , Co- C3al kyl aryl or

CO C3al kyl heterocyclyl. A particularly preferred ether substituent is 7-

met hoxy- 2- phenyl - qui nol i n-4-yl oxy. WD 2005/073216 PCT/ SE2005/ 000096 21
Wen Wis a bond then Ra is preferably2@& substituted or unsubstituted
heterocyclic ring system as described in W2004/ 072243 or WXR004/113665. 5
Representati ve exanples of Ra when Wis a bond include the follow ng

aromati cs MBYQIH RT®Ys RP&4 @ggﬁwl 3C1Q%aﬁ<bb®55f ﬁér!éeéi'xd ép*.wrc%laqqu Htdpidazole, 1

H pyrazol e, furan, thiophene, oxazol€, hi azol e, isoxazol i'sot hi azol e,

pyri di ne, pArazama0 Sw*rﬁ'%ﬁ“ﬁhr%a'kylﬁmlﬁ%ﬁﬁédo {sHEMas QEFN@C(@WWQ@T e,

qui nazolin (= C [Cg y b] pyridine, 1Hindole,
1H benzoi me%agjgNggl bEfll(yrll)dg%CdéH rl%l_?_ m?wﬁbenzgﬁyazol e, 10 benzooxazol e,
1Him dazo[ 4, 5-c]pyridine, 1Himdazo[4,5-b]pyridine, 1, 3-dihydro-

benzoi m gdazgl »isRe pgefe,?gdthgdro benzoi m dazol - 2-t hi one, 2,

3-di hydro- 1H i ndol e, 1, 3-di hydr o-i ndol - 2-one, 1H-indol e-2, 3-di one, 1,

3-di hydr o- benzoi m dazol e- 2 oneM%H  1H pyrrolo [2, 3-c]pyridine,

benzof uran, benzo[ b]thi ophene, be d] i soxazol e, benzo[d]i sothiazol e,

1H qui noti n-2-one, 1H quinolin-4-oneg| | IRl-C]UI nazol i n-4-one, 9H 15 carbazol e,
1 H qui nazolin-2-one. Additional ré&pregeny ve exanples of R8 when Wis a
bond, include the followi ng non-aronalicg, W i%Bh may be optionally
subsbstituted: aziridine, azetidine, di ne, 4,5-di hydro-| H pyrazol e,
pyrazolidine, imdazolidin-2-one, i m' dazdt i di ne- 2- thi one, 20

pyrrolidin-2-one, .pyrolidine-2, 5-dio Cp eri di ne- 2, 6-di one,
pi peri di n- 2w|g,ﬁ{§|p R"™*is H, C(-Cgal kyl, or CU-C3aIkyI -Cecycloalkyl, amine (such as amine

mono- or di-substituted with C4-Cgalkyl}, amido (such as as ~NHC(O)C4-Cgalkyl or

C(=C)NHC+-Cgalkyl), heteroaryl or heterocyclyl; and R%® js C4-Cg alkyl, C-Cg-alkoxy,
10 amino (such as di(C-C; alkyl)amino), amido (such as as —NHC(O)C-Caalkyl or

C(=O)NHC4-Csalkyl), NOz, OH, halo, trifluoromethyl, or carboxyl.

In the immediately above described embodiments R¥ is conveniently C,-Cg-alkoxy,

preferably methoxy.
15
A further convenient R®, for example when W is an ether, has the formula
Ra' W' _Rb'
=
{CHy):

where Wis Nor CH, ris 0 or 1, Ra’ is H, C4-Cg alkyl, C-Caalkyleycloalkyl, C4-
Cealkyloxy, hydroxy or amine and Rb’ is H, halo, C+-Cealky!, Co-Caalkylcycloalkyl, C4-

20 Csalkyloxy, C4-Csthioalkyl, cycloalkylCq-Csalkyloxy, Ci-CaalkyloxyCq-Caalkyl, Co-
Csalkylaryl or Cy-Caalkylheterocyclyl. A particularly preferred ether substituent is 7-
methoxy-2-phenyl-quinolin-4-y| oxy.



pi per azi ne- 2, 6-di one, pi perazin-2-one, piperazine, norpholine,
t hi onor phol i ne-1, 1- di oxi de, pyrazolidin-3-one, imdazolidine-2,4-dione,
piperidine, tetrahydrofuran, tetrahydropyran, [1, 4]di oxane,
, 2, 3, 6- tetm@@pﬂgi dine. 25 Preferred values for R8 whepnsmbbsiogebond,
[ ncI ude tetrazol e and derivatives thereof. The tetrazole noiety is |inked
to the cyclic P2 scaffold and optionally substituted as shown below J~ QY
Y /{3 /) tI QYN i\NNNQY W 2005/073216 PCT/ SE2005/ 000096 22
wherein Q is selected fromthe group ébnsisting of absent, -CH2-, -0-,
-NH, -N(R*), -S, -S(=02- and -(C=0)-; Q is selected fromthe group
consisting of: absent, -CH2- and -NH, Y* is selected fromthe group
consisting of: H, Cl-C6al kyl, Co-C3aryl, Co- C3heterocyclyl; Rl* is selected
fromthe group consisting of H G- CGaI kyl, 5 carbocyclyl, Co-C3aryl,
C0- C3het er dbgen WM is afepd dwarR s DKﬁéerébdﬂﬁﬁuwltuﬁd wusthstituted helsrocyglsl es are as

rredi ot el yRFTRTT B A Lide 4D RN ORI IR 7oy Val ues Tor Ro

when Wi's a bond, include triazole and derivatives thereof. The triazole

noi ety | éH%%nEa‘ﬁvé Q?arﬁ,éﬂ&é biCREPv?he%%fJ QB%dﬁH&u%é%ﬁ‘J &e( ard E%“Jt ed as

shown bel ow. wherein X* Y* are | ndepen y sel ected

fromthe gritgh f@éhQPWPHgb%EPUbSNUtedl!aHﬁwlf@@eH" lrmﬁaz%%uwpyra@glsdyéad\r bocycl yl ,

- CH2- ami no, thm%e%%lz@@ f?'ﬁbzoreqéQXaz@lears}éﬂhPa%lE%yrldiﬁ@‘@hd%ﬁin@opyrlmldlne
-(C0O-arylamno, - -diarylam no, C0-C3 Co- eteroc%/)

al ternati vd?WaZ'% ph alavﬂest%waltr@g@wwohw ﬂW”@'H’@ @ﬁ?%@r‘? AFE O Slnhi ch t hey

are att acheglpyrfiplem A-ifdbld, 1 &-58RL8daS Sk eH-Rdaidld ML ARINGS Bé‘rﬁ’zo@fﬂﬁbﬁﬂl@t' ng of

aryl and het'er oary 20
benzooxazole, 1H-imidazo[4, 5-c]pyridine, 1H-imidazo[4,5-blpyridine, 1, 3-dihydro-

benzoimidazol-2-one, 1, 3-dihydro-benzoimidazol-2-thione, 2, 3-dihydro-1H-indole,
1,3-dihydro-indol-2-one, 1H-indole-2,3-dione, 1, 3~-dihydro-benzoimidazole-2-one, 1H,
1H-pyrrolo [2, 3-clpyridine, benzofuran, benzo[blthiophene, benzo[dlisoxazole,
benzo[d}isothiazole, 1H-quinotin-2-one, 1H-quinolin-4-one, 1H-quinazolin-4-one, 9H-

15 carbazole, 1H-quinazolin-2-one.

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,

20  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.

25  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;

—<th N== :N/ =N
W L %: {he”
Miw



Represent ati ve exanpl es of substituted triazoles are as described in table 2
of W20041072243 and the structures followng imediately after, and in the
tabl es of W?2004/113365. 25 Further preferred values for Re when Wis a

bond, i ncl ugg, pydid-9a¢i none and derivatives thereof. Thepgytidagionwpe noiety
IS I|nked to the cyclic P2 scaffold and optionally substituted as shown

bel ow. WD 2005/ 073216 PCT/ SE2005/000096 23 X. Y Z. 0O N INN wherein X+,
Y* and Z* are independently selected fromthe group consisting of: H, N3,
hal ogen, Cl-C6al kyl, carbocyclyl, am nd& Co-C3aryl, -S-aryl, -0-aryl,
-NHaryl, diarylamno, diheteroarylam no, Co-C3heterocyclyl, -S-heteroaryl,
-0-heteroaryl, NH 5 heteroaryl or, alternatively, X and Y or Y and Z taken

t oget her W'vsrla%#a ?sagéf’é%@e@fhe etﬁoe{mqﬁa@sﬁ@g& éc{ssmatmch%ﬂ s QyRm aryl - or

het eroaryl cyclic noi et resent'ative es ' of substitut

pyri dazi non&s &(l’:@);agﬂdleéﬁﬁ@ ble‘ i pelected &org thﬁgromgﬂ'@}ﬁﬁlwﬂmsaﬁdﬁme
structures I | 8S_

W2004/ 11333&@ Ngr efgrsygég%gg'%w Sﬂ;ub%ns@cf&ﬁ of " td?%sé[;ﬂﬁ & C'Oné)rlyle%'(rzat ural or
unnat ural dehelerasyeidsR’ | %@qb@gechﬂrqwtf@mrmqnglsm ¢ dei- @e’ﬂlksé,uch as L-valyl,

L-1 eucyl Ue Further preferred P3 groups, as
shown i nS, V\Babﬂzo)%géig%oy‘??\c udeC%oelte?gﬁéfal kyl cycl oal kyl al ani ne, especially
cycl ohexyl al ani ne, optionally substituted with CO2Rg, where Rg is H, is

Cl- Ggal kyl 1Re919esg§ Hfé/é@errw les &%u%imtléa/{eﬂgicﬁé@&wwlescr@@a .%@ﬂé%f:ycl oal kyl or

am ne; or N-acet |per| I ne or tetrahyd yran. Preferred @oups t hus
i ncl ude C1-WEaPG4/9 22&:@5!&&1%@}%&%6@'&%4'@& Immﬁdlaéﬂs!mfiﬂreorw%‘@aﬂ

Crcycl oal kyl yl, C0-C3al kyl aryl or CO-C3al kyl heteroaryl, any of Whl ch is
optionally 20 substl tuted with hydroxy, halo, am no, Cl Csal koxy,
C1- o6t hi‘balfiyther ripteppengiyes for R® wnen W is'a bond, include triazole and derivatives

thereof. The triazole moiety is linked to the cyclic P2 scaffold and optionally
substituted as shown below:

wherein X* and Y* are independently selected from the group consisting of: H,

15 halogen, Cq-Cgalkyl, Cg-Cacarbocyclyl, -CHg-amino, -CHs-arylamino, -CHaz-
diarylamino, -(C=0}-amino, -(C=0)-arylamine, -(C=0)-diarylamino, Cy-Csaryl, Co-
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.

20
Representative examples of substituted triazoles are as described in table 2 of
WQ2004/072243 and the struciures following immediately after, and in the tables of
WQ2004/113365.

25  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:



car boxyl, (Cl-C6al koxy)carbonyl, aryl, heteroaryl or heterocyclyl,
especially where the substituent is hydroxy or C(=0O OR14. Particularly
preferred R11 include tert-butyl, iso-butyl, cyclohexyl, phenylethyl, 2,2-

25 di met hyl ooy B)S?fd7521ﬁy(:| ohexyl met hyl , phenyl met hyl, 2- pypé&gyta5ddaydos
4- hydr oxy- pheny or carboxyl propyl. The nost preferred R11 val ues

are currently tert- butyl , Isobutyl, or cyclohexyl. WD 2005/073216

PCT/ SE2005/ 000096 24 An enbodi nent of the invention include conmpounds
wherein P4 is absent (ie nis 0) and @herein the P3 function |acks a
carbonyl, ie Uis absent. Representative substructures include those of
formula |Ii below Rx Rsa.N-YN Il Ry RI1' [|i 5 wherein Rx and Ry are as
defined above, preferably H R11' is CL.C6 al kyl, preferably C3-C5 branched

al kyl such as the side chains of L-yalyl, ..L-leucyl, L-isoleucyl,
L-t-leucyl; or CO-C2al kyl C3-C7 cycl oa such as cycl ohexyl or
cycl ohexyl nethyl; 10 RL 6a is -Rba, - 8(s®) pRba, -C(=O Rba; Rba is Cl-C6

al kyl , Co- C3al kyl het erocyclyl, CO- csal KM carbocyclyl. Aternatively,
compounds of partial structure |i nmay be macrocyclised between an

appropri at eyNabHeK0Y* &y ?“greQH&p%f‘ldé%’ﬂy saéct@fl fra%]the ?r:b@p BoRigingeL AL ine
enbodi nents of P3 groups which lack a carb function (le variable Uis

absent) i nchalegen ﬁ@§ea' RHOFYEY. QW'HOIQOCPSBB’F o\?varw\ooz%r@lsﬂwgme
PCT/ SE2005/ §94R%no, a%eteroary!ammo, Co-Csheteracyclyl, -S-heteroaryl, -O-heteroaryl, NH -

5 heteroaryl or, alternatively, X and Y or Y and Z taken together with the carbon atoms

to which they are attached, form an aryl or heteroaryl cyclic moiety.

Representative examples of substituted pyridazinones are as described in table 3 of
W02004/072243 and the structures following immediately after, and in the tables of
10 W02004/113366.

Preferred P3 groups, i.e. when m is 1, resemble natural or unnatural amino acids,
especially aliphatic amino acids, such as L-valyl, L-leucyl, L- iscleucy! or L- t-leucyl.
Further preferred P3 groups, as shown in WO 02/01898 include Cy-

15 Caalkylcycloalkylalanine, especially cyclohexylalaning, optionally substituted with
CO:Rg, where Rg is H, is C4-Cgalkyl, Co-Caalkylaryl, Co-Caalkylhsterocyelyl, Co-
Caalkylcycloalkyl or amine; or N-acetylpiperidine or tetrahydropyran. Preferred R"’
groups thus include C¢-Cgalkyl, Co-Csalkylcarbocyclyl for example Co-CsalkylCs-
Cseycloakylyl, Cg-Csalkylaryl or Co-Caalkylheteroaryl, any of which is optionalty

20 substituted with hydroxy, halo, amino, C4-Csalkoxy, C4-Csthioalkyl, C(=0)OR™,
carboxyl, (Cq-Cealkoxy)carbonyl, aryl, heteroaryl or heterocyclyl, especially where the
substituent is hydroxy or C(=0)OR™.

Particularly preferred R'"include tert-butyl, iso-butyl, eyclohexyl, phenylethyl, 2,2-

25  dimethyl-propyl, cyclohexylmethyl, phenylmethyl, 2-pyridyimethyl, 4-hydroxy-
phenylmethyl, or carboxylpropyl. The most preferred R" values are currently tert-
butyl, isobutyl, or cyclohexy!.



0O~ Ar NN /NA -~-NINy (Nlialib 0 A m'sNNNA S NN /NOOIIC
rid where Ar is carbocyclyl or heterocyclyl, especially aryl or heteroaryl,
any of which is optionally substituted with R9. Although the parti al

structures. zd(—‘)g@gﬂ@e Ila - lid have been illustratedpchcEhRssRigext of a
conpound within Fornmula 1, it will be apparent that 5 such configurations of
Formula I'i apply also to other values of g and k. Simlarly, although the

partial structures of fornmulae Iic and |lid show an R11 group correspondi ng
to leucine, it will be apparent that tHese configurations wll be
applicable to other R11 groups, especially those resenbling the side chains
of natural or unnatural L-am no acids, for exanple t-butyl

al ani ne/t-l,eucin 5. i 0 f L i hyent i reinnis
L s o of 86 b5 fmst ol ek BT PR e P BB B BTy ocyc i
f or exanpl endOshdtBialtke PEBmCHaylaticad &arbony!, dy indbseni. Bepreagntbéveopt i onal |y

substi t ut egubsﬁﬁaar%yiecﬂldlgl%h&reoo"l'?qsrmﬁraqi é%ﬁ_cal |y anal ogues of natural or
unnatural amno acrds, especially allphatic am no acids such 15 as L-valyl,

L-1eucyl, L-isoleucyl, L-t-leucyl or L-cycRehexyl al anine and thus favoured
R15 groups include cycl ohexyl, qygiohe ylnﬁgfyl, tert-butyl, iso-propyl, or
iso-butyl. Preferred G values ingluge - > especially wherein Ry is
met hyl or preferably H,£ or hydrazi 2005/ 073216 PCT/ SE2005/ 000096 26
A further preferred Gvalue is 0 thereby 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

5  wherein

Rx and Ry are as defined above, preferably H,
R is C1-Cq alkyl, preferably C;-Cs branched alkyl such as the side chains of L-valyl,
L-leucyl, L-isoleucyl, L-t-leucyl; or Co-CaalkylC3-C7 cycloalkyl such as cyclohexyl or
cyclohexylmethyl;

10 R'™ is-Rba, -S(=0)pRba, -C(=0)Rba;
Rba is C4-Cs alkyl, Co-Caalkylheterocyelyi, Co-Caalkylcarbacyclyl.
Alternatively, compounds of partial structure li may be macrocyclised between an
appropriate value of R” and one of Rx, Ry or R'"".

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



group U is absent. Conventional pharmaceutically acceptable ethers or esters
5 capping groups for R16 include Cl-C6al kyl (especially nethyl or t-butyl),
Co- C3al kyl heterocyclyl (especially pyridyl, benzimdazolyl, piperidyl,
nnrpholinyI“Kyﬁbggﬁﬁ%inyl) or Co- C3al kyl carbocycl yl (esppgetr@atioysosgy!
benzyl, indanyl) any of which is optionally substituted wth hydroxy, halo,
am no, or Ct-C6al koxy. 10 It will be apparent that for conpounds of fornula
I, when nen=0, then R16G is not a BOC or CBz protecting group, but this
restriction does not apply to other peBhutations of mand n. The Boc or CBz
protected-4-substituted proline synthetic internedi ates described for
exanpl e in WD 0059929 are thus outside the scope of the invention. 15
Favour ed conpounds of the invention can conprise a hydrazine functionality,
for exanple where X is - NHNH d mis 1; with n bei zero or 1.
Alternatively, espegially whepé is zero, Gcan b R NRj - such as
-NHNH- . Conpounds w rahl

mu

I e not conprise ayhydgazine at both G and X
Typi cal hydrazi nestwi tMi 0 |, whereiNn aT’n zero include

conpounds of the partial $tructures lja- 20 P bebow OR Oll R R16, ~N_
NyN R16 QAJ~-NN\/N R OR|[ Olja ljb R16'in fornulae lja and |jb can be
regarded as an al kyl (or Cl-C3-al kyl heterocyclyl or Cl-C3al kyl carbocyclyl)

wherein the first alkyl carlfon is substituted wi t hiltan oxo group to define
the keto function and R16' is the remainder of the alkyl, alkylheterocyclyl

or 25 al kyl carbocyclyl noiety. Fornula |ib depicts a variant where Rs is a
net hyl ene group whose carbon i ubstituted with an oxo sgbstituent and
N

also -ORb, where Rb_is,as WO 2 73216 PCT/ SE2905/ 00009 7 defined

above, typically,, Ch» | Ky, h as t-butyl >{'Co: L ky t erocyclyl such
as pyridyl, or GCo~CaalKy arhocyetyl, such #5" bahzyll on phedyl , any of
which is optionally suhstttubbed as defi ned above: npounds of parti al

structures lja and |jb can be I|inear nolecules as |shown (both R are H), or
preferably one of the depictied R lid

where Ar is carbocyclyl or heterocyclyl, especially aryl or heteroaryl, any of which is
optionally substituted with R®. Although the partial structures of Formulae lia - lid have
been illustrated in the context of a compound within Formula |, it will be apparent that
5 such configurations of Formula 1 apply also to other values of g and k. Similarly,

although the partial structures of formulae lfic 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 aclds, for example t-butyl alanine/t-leucine.

10
R in those compounds of the invention wherein n is 1, is preferably optionally
substituted C4-Cgalkyl or Cg-Caalkylcarbocycly! for example Co-CaalkylCs-Creycloalkyl,
any of which may be optionally substituted. Preferred P4 groups are typically
analogues of natural or unnatural amino acids, especially aliphatic amino acids such

15 asL-valyl, L-leucyl, L-isoleucyt, L-t-leucy! 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.



5 groups can be macrocyclised via J to an appropriate R7 group. Aternative
hydrazi nes of Fornmula | where mis | include those of partial structures I|jc
and lid below RI1 R 0 Ru RI1 R R16G N NXN R16~G- /N N~\NN O R O R 15 0

R Oljc |Iq,02'b95/% ge RL6, G Rl1, RI5, R and Ru are agcfigionesbodorr

formula | above npounds of partlal structures Ijc and |lid can be |inear
nol ecul es as shown (both Rj are H), or preferably one of the depicted R
groups, or the R11 group can be nacrocyclised via J to an appropriate R7
group 15 Although fornulae lja-1jd are2@epicted with a proline anal ogue 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 Gis amno, and mand n are 20 0, and R16 is
an N-linked unsaturated heterocycle as defined bel ow, for exanple pyridyl
or pyrim dyfk fusthersprefatrad & wduehie Cetheiehy Hefining anefstarerdthisbe oavporyl ohP A

Erbod: ren &5sehh B eltelny AP oEBREERY bira B Y Resg EY G Hpefin =T
PCT/ SE2005/030q09 6 al@gniR8onyertiipnakpharmaeutically accpriaide eeumdsesidrs par t i al
structures bh&insahubs dr ReRLER LU IR (&R ARt PLEIGH a8 Y

Caalkylheterocyclyl (especially pyridyl, benzimidazolyl, piperidyl, morpholiny!,

piperazinyl} or Co-Caalkylcarbocyclyl (especially phenyl, benzyl, indany!) any of which

is optionally substituted with hydroxy, halo, amino, or C4-Cgalkoxy.

10 It will be apparent that for compounds of formuta i, when m=n=0, then R™®G-is nota
BOC or CBz protecting group, but this restriction does not apply to other permutations
of m and n. The Boc or CBz protected-4-substituted proline synthetic intermediates
described for example in WO 0059929 are thus outside the scope of the invention.

15 Favoured compounds of the invention can comprise a hydrazine functionality, for
exampie 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 fja-

20 b below:

O R 0 R

| . I
R16')J\'T|/N\H/N R \O/U\ITI/N\H/N
Rj 0

lia ljb
R'¥in formulae lja and ljb can be regarded as an atkyl (or C1-Cz-alkylheterocyclyl or
C.-Caalkyl carbocyclyl) wherein the first alkyl carbon is substituted with an oxo group
to define the keto function and R'® is the remainder of the alky!, alkylheterocyclyt or

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

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



Rx can be macrocyclised via J to an appropriate R7 group. Although these
partial structures are depicted with a five nenbered ring for P2, it wll
be readily apparent 5 that this configuration extends to other values of q
and k. Si m {@ydoysd-hage configurations will be applicabl epgpsplobiods! i nked
het erocycl es as R16. Returning now to Formulae | in general, favoured R16
groups for the conpounds of the invention include 2-indanol, indanyl,

2- hydr oxy-1 - phenyl -et hyl, 2-thi ophenenethyl, 10 cycl ohexyl nmet hyl

2, 3- met hyl enedi oxybenzyl, cycl ohexyl, %ﬁenyl benzyl, 2 pyridyl nmethyl,

cycl obutyl, iso-butyl, n-propyl, nethyl or 4- met hoxyphenyl ethyl. Currently
preferred R16 groups include 2-indanol, indan, 2-hydroxy-1-phenyl-ethyl, 2-
t hi ophene I 5 Unnat ur al
am no aC|3§ﬁ$%% %Wétﬁgﬁg d§£g?g§%mﬂﬁﬁg¥hbuﬁfCﬁxﬁgQ%ﬁﬁggﬂﬁgﬁﬁgﬁu%ne of the
20 nat ur al Ipyridd.canCrithglikgparRecysdl. §4ch gxbengllas phenhany wawbichls axipradly aci ds

incl ude L- slaﬁétﬂutgﬁ'é@ﬁéfﬂéhfﬁ%\yé rm;nméhﬁasa&' Bfiel &r&&ﬁé&lﬁ?ﬁ?ﬁ: i &m'b@e

L-terti ary | eucl ne - norl eucl ne, - norva I ne, L-or -'sar cosi ne,

L-ci turl i ndinear.meladisernshararbeta R Erezrb) pioeisEthnane of the deplcted Rj

L- bet a- (3L- nARlah 8bAURyalsel 9l b anaBpioBykibal e etc. Non natural  ani no
acids also1nclude the DDamno acids corresponding to the 20 natural am no
aci ds and D-am no acids bearing other side chains, such as those |isted
above. " CluihakityhjordaeserBnax ahed s 1qa,c|@@@ihksse Of paS richrEoPOUNG
expressions such as 25 Cl-C6al kyl oxy etc) as applied herein is neant to

i ncl ude st rAdgHP B&Wd branched chai n” WO 2005/ 073216 PCT/ SE2005/ 000096 29

al i phatic carbon chai ns such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, t- butyl, pentyl, islopentyl, hexyl, heptyl and any | e i soners
thereof. The al kyl gfp upR ve an unsat é%i Hg Addlt' ally, any C
atomin Cl-C6al k t|o aIIy be substi he or/ where

val ency perq% ﬁﬁfg; / or Fl6sub |t

interrupted by a teroato , NH. If €he Rgter ato | oc
chain termnus thé&h itRils ﬁbproprlately substig1g ed mnpm omﬁ or 2 hydrogen
atons. C -C4al kyl and G #&5al kyl have the corresponding n?gnlng to Cl-

10 where RS, 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 Alkhough 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
¢ andk.

Alternative hydrazine-like configuration are found when G is amino, and m and n are

20 0, and R"is an N-finked unsaturated heterocycle as defined below, for example
pyridy] 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;



C6al kyl adjusted as necessary for the carbon nunber. 10 'Cl-C3al kyl' as
applied herein includes nethyl, ethyl, propyl, isopropyl, cyclopropyl, any
of which may be optionally substituted or heteroatominterrupted as

descri bed ia, 25%%7mﬁagr aph above or in the case of C2orpdpEsrb&anocan
unsat ur at ed l())on such as CH2=CH. 15 "Cl1-C3al kyl ene" as applied herein
descri bes a divalent Cl-C3al kyldiyl noiety, including propylene, ethylene
and especially nmethylene. The typically | onger alkylene chains for J may
conprise 1 to 3 unsaturations and/or i@Berruptions with heteroatons as
defined above. 20 ' Ami no' includes NH2, NHC1l_C6al kyl or N(Cl-C6-al kyl) 2,
especially Cl1-C3 al kyl variants 'Am do' includes C(=0O NH2, and al kyl am do,
such as C(=0) NHC1-C6al kyl, C(=O) N(GC -Cbal kg )2 especially

C(=0) NHC1- C3al kyl , C(=O N(GCi -C3al kyl )2 or -1 NH(C=0) Cr-C6al kyl, for exanple
- NHC(=0) CHC( CH3) 3, includi ng - NH(C=0) C1 25Y¢3al kyl . ' Hal o' or hal ogen as
applied herein is neant to include F, O, , |, particularly chloro and
preferably fluoro. 30 ' Co-C3al kyl aryl 'Rxas{applied herein is neant to include

an aryl noiety such as a phenyl ﬁary&t hyIN phenyl fused to a
any

C3-Crcycl oal kyl (for exanple in , ich yl is WD 2005/ 073216
PCT/ SE2005/ 000096 30 directly \n}éd (in e. Co) or through an internediate
met hyl, ethyl, or propyl group as™ defined for G -C3al kyl ene above. Unl ess
otherwise indicated the aryl and/or its fuSed cycloalkyl noiety is
optional | y serhsduntisibieghriid strudtu@s djaleat bé ezt mokelies tedhdwoon frafembly hydr oxy,

itro, , b ] - | kyl, C1-CB6 Cl- | k Cl- | kyl, Cl- 5
D Ry Rt REpaele Bt Lo SO O el R RERRAES) 1 oo
C3al kyl het estaciuedsydre depictet With asfive mesnatoarededpandPy gt wit ba irexgiily apparether e t he
Co- C3al ky!l . li.nk ] . Cor kyl 7 .0al : l'i ed herei
s moant t " HEE AT AR BB e A SR SRR ey T opr oy
cycl obut yl , carfigiratpeatwil be sywicatie io/dther N-tyiet dltEpioyties waiRch

Returning now to Formulae | in general, favoured R'® groups for the compounds of

the invention include 2-indanol, indanyl, 2-hydroxy-1-phenyl-ethy!, 2-thicphenemaethyl,
10 cyclohexylmethyl, 2,3-methylenedioxybenzyl, cyclohexyl, phenyl, benzyl, 2-

pyridyimethyi, cyclobutyl, iso-butyl, n-prepyl, methyl, or 4-methoxyphenylethyl,

Currently preferred R'® groups include 2-indanol, indan, 2-hydroxy-1-phenyl-ethyl, 2-
thiophenemethyl, 2,3-methylenedioxybenzyl, or cyclohexylmethyl.
15
Unnatural amino 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-citutline, L-homophenylalanine, L-
20 homosering, L-beta-{1-napthyl)alanine, L-beta-{2-napthyl)alanine etc. Non natural
amine 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.

‘C1-Csalkyl' (also abbreviated as C4-Csalk, or used in compound expressions such as
25 Cy-Csalkyloxy etc) as applied herein is meant to include straight and branched chain



cycloal kyl is directly bonded (i.e. Coal kyl) or through an internedi ate
nmethyl, ethyl, proyl or isopropyl group as defined for Cl-C3al kyl ene above.
The cycl oal kyl group may contain an unsaturated bond. Unless otherw se

indi cated the,q¥glQfa Kyl moiety is optionally substit utped/sapdoBodioss
substituents selected from hal o, hydroxy, nitro, cyano, 15 carboxy,

Cl- Coal kyl, C1-Co6al koxy, Ci1-C6al koxyCl-Cé6al kyl, Cl1-C6al kanoyl, am no,

azi do, oxo, nercapto, nitro Co-C3al kyl carbocyclyl, CO-C3al kyl heterocyclyl.

' C0- C3al kyl carbocyclyl' as applied her@8n is neant to include CO-C3al kyl aryl
and Co- C3al kyl C3-C7cycl oal kyl . Unl ess otherw se indicated the aryl or

cycl oal kyl group is 20 optionally substituted with 1-3 substituents sel ected

15 Goa koxy BPHRRH o chifls U7 AOmetnGRERON ordolr SRRICYL o g SBUGPEY.
C0- C3al ky! clutBaepth.ysopani/, bexsd:dleeyéamyany@ureplgmw$ there@a’ﬂ*@cﬂwtgrwp has t he
cor respondi ;ﬂ&h{ ﬁ%@n%saﬂu réted YOI, ?\d&g&haﬁ? ?ﬁ‘& &%t ih 'Cnlﬁ%gﬁyl y cgﬁéﬁdly 25

' C0- C3al kyl erocycyly as appl i i's neant t0
monocycl i ¢, bestbalituied @y ope, wesaties wipnchperatisdiremnaloaens ancwg ring such as

~pi peridi Ayl supBRiRAeH th@ﬁikyl ck&ln@ﬁﬂié?u'pféﬂlby a%@ré@tbw s, O, wﬁaz%mbtermﬁol yl,
i soxazol yl, thiazinol i sot hi azi nol yl hiazol yl ;" oxadi azol yl

1,2,3-tri azidlogpted pt a Gﬁalf‘ teregisythen it Etapa@@r@fply sppstiwed Withieneay2 . pyridyl, 30

pyri midyl, mmfdgd.aétdmﬂ C RYERGIANMIG - Bk ANV O theT B SraRSmE R0 Q- @ phenyl
ring, such qui nol i nyl, benzi m dazol yl, benzoxazolyl,, benzi soxazol yl,

benzot hi azi Q@WH adJWW@?@Z&WWM@@@OOO% 31 benzi sot hi azi nol yl ,
benzot hi azol yl , benzoxadi azol yl, benzo-1, 2, 3- trlazolyl benzo-
1,2,4-triazolyl, benzotetrazolyl benzofuran benzothlenyl benzopyri dyl,
benzopyt§ i 9&/%3“6@@?&89%%'%?[?%9“'3’”%&%% Ipmpybt'%’m%l SHEIPRTeRYLi s bonded

directly i ar@ of (/ERh magrbet dib"ti@Hélﬂr s@ﬁstmﬁtb@anmérea@nmféwbted%mébenb@a fpyl, or
i sopropyl as 5 such non- sat ur at ed

al ky] ene above.
rings havin§ ea%aa'faaHéPP\ée Ordﬁé'?ea%aﬁérof 9&?{% ?aé@ér”r“éﬂltuf%egéo"ﬁje%“éi‘ 8&ryl herein.
Unl ess ot hegcmi=5®i.i ndicated the hetero ring and/or its fused phenyl noiety
is optionally substituted with 1-3

15 “Cy-Csalkylene’ as applied herein describes a divalent C-Cjalkyldiyl moiety, including
propylene, ethylene and especially methylene, The typically longer alkylene chains for
J may comprise 1 to 3 unsaturations and/or interruptions with heteroatoms as defined
above.

20 ‘Amino’ includes NHa, NHC.Cgalkyl or N(C4-Ce-alkyl)s, especially C4-Cj alkyl variants

‘Amido’ includes C(=0)NH;z, and alkylamido, such as C{=0Q)}NHC-Cgalkyl,

C(=0}N(C+-Csalkyl)s especially C(=0)NHC+-Csalkyl, C(=0)N(C4-Csalkyl); or -

NH(C=0)C-Csalkyl, for example ~-NHC(=O0)CHC(CHz)3, including -NH{C=0)C1-
25 Caalkyl.

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

30 'Cg-Csalkylaryl' as applied herein is meant o include an aryl moiety such as a phenyl,
naphthyl or phenyl fused to a C3-Cyeycloalkyl (for example indanyl), which aryt is



substituents selected from hal o, hydroxy, nitro, cyano, carboxy, G -Co6al kyl,
C-- Coal koxy, G -C6al koxyG - Ceal kyl, G -Cé6al kanoyl, am no, azi do, oxo,
mercapto, nitro, 10 Co- C3al kyl carbocycl yl, C6-C3al kyl het erocycl yl .

"Het er ocycl ?((/bm@s'}tﬁsmk"et eroaryl "™ have the correspondi ng pEeaetesoohose. where
t he Co-C3al kyl |inkage is absent. Typically heterocycyl and carbocyclyl

noi eti es mﬁthln the scope of the above definitions are thus a nonocyclic
ring with 5 or especially 6 ring atoms, or a bicyclic 15 ring structure
conprising a 6 nenbered ring fused to &4, 5 or 6 nenbered ring. Typica
such groups include C3-Cscycl oal kyl, phenyl, benzyl, tetrahydronaphthyl,

i ndenyl, indanyl, heterocyclyl such as from azepanyl, azocanyl,

i di I,
Phdoli nyl et ff“%%g' EpyerMSRIEH Aol e AR AAY W bl gEfoal
a

t hi opyr any|defined fanG- Cs@@ﬂ@@ﬁh@ﬂ@f%@ﬁ*@ﬁherwusa|lrt§ima¥ed tbglaryd)awor lé)i\a%‘@dl yl,
i soxazol yl, yy%@ %t gaﬂumg s¥ib nuﬁé(cﬂgﬁ'ﬁ 'i‘-‘é'suBQt}fﬂé géiQé{%dfr RRGRZI NYI
tetrazo §f Sf In

pyrlda2|nyl pyrazoly enzof ur any enzofhlenyl

benzi m dazdivgitoxy, Uétrmpmaramar@pxy Serkpolkd ot dafko%r%r%@%@zﬂwaaikqhﬁnol inyl,
tetrahydy O%E'afkgbd)WHmmé Sa%li‘d' 6%6' hﬁYéaptot ﬁﬁrB%ﬂéfR&lé%Hle eyl quinazoli ny!

25 tetrahydroqui nazol i1 ny th| noxal I nyl, Qwé be optionally
substit ut ecpﬁkkylh@f@chﬁ‘é'ﬂ T'PéYleh?ﬁ he gerrespe %ﬁ@@aWé&éﬁoW@ﬂeéh i-e83fk¥ hus

includes ragiksql i abgi as pyrrolinyl, pyrrolidinyl, pyrazolinyl,
pyrazol i dinyl,” pi peridinyl, nDrphollnyI thionDrphoIinyI, 30 pyranyl,
t hi opyranyl, piperazinyl, |ndoI|nyI azetidinyl t et rahydr opyranyl ,

t et rahydr ot b SRk cydiyRray d feblhéféw is rﬂt%?ﬁﬁﬂ%}fﬁlﬂ&@’é ccoiyBhikyt
hexahydr operdaZ| nyl ’ y 6’05/ 0%216 PCT/ SE2005/ 000096 4 y

32
1, 4, 5, 61 Qetsraweﬁwﬂpwpﬁxh GyfioRety!. eyofRpaRWL Gdansyior cyclofieptyl, which
1,2-thiazi BM‘alkﬂl id dlﬁbcﬂ%bawed ﬂe%o@kylmraﬁlﬂoagm aﬁwérmbdibt@m@myld@thyl

i sot hi azolidiny -di oxi d {?m dazol Tﬁw‘aq' one wher eas t he
unsat ur at eonHﬂPéPBWQEY'@r?WCQ ?da f@apéaW?r}? V%r yelealky 9Bt er such as
furanyl, thh@wdntauwnUﬁéatd;rate@welwdiesstdmeaw@éﬁdzcatéaMaég&wdikyl izl yl, 5
|soxazolyl i.sot hi azql

b IR RS AL TR A

i SOi ndolwl carlfbx@aChCLAGE OfRalkoxy, Ci-CealkoxyCy-Cealkyl, C1-Cgalkanoyl, aming,
azido, oxo, mercapto, nitro Cy-Csalkylcarbocyclyl Co-Cialkylheterocyclyl.

‘Co-Caalkylcarbocyclyl’ as applied herein is meant to include Cg-Caalkylaryl and Co-
CaalkylCs-Creycloalkyl. Unless otherwise indicated the aryl or cycloalkyl group is

20 optionally substituted with 1-3 substituents selected from halo, hydroxy, nitro, cyano,
carboxy, Ci-Cealkyl, C1-Csalkoxy, Ci-CealkoxyC4-Cealkyl, C4-Cealkanoyl, amino,
azido, oxo, mercapto, nitro, Co-Caalkylcarbocyclyl and/or Co-Caalkylheterocyclyl.
"Carbocyclyl” has the cotresponding meaning, i.e. where the Cg-Csalkyl linkage is

absent

'Co-Csalkylheterocycylyt' 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,

30 pyrimidyl, pyridazinyl, pyrazolyl, or any of such groups fused to a phenyl ring, such as
quinolinyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazinolyl,



het erocycl e may be condensed with a phenyl ring to forma bicyclic ring
system Synthesis 10 Synthesis of the conpounds of the present invention
can be perfornmed by different chemical strategies in solution or solid

phase or a ﬁ&)’%%ﬂﬁgi pn of both. The suitably protected pagimbsiupboopui | di ng
bl ocks can Ti e prepared and subsequently coupled together i.e, P2+P1l-

P2-P1. Alternatively, precursors of the building blocks can be coupled
together and nodified at a | ater stage of the synthesis of the inhibitor 15
sequence. Further building bl ocks, pre8ursors of building blocks or
prefabricated bigger fragnents of the desired structure, can then be
coupled to the growi ng chain, e.g. Rl6- G-P3+ E- P2- P1--* R16- G P3-P2-P1 or

noi ds, an aAGoREr ROy hEE e e oy S B 4 PRI PSR b car i e
out bus! ng st,&ﬁetaaz@lyd;dvaptotetgamtyb@emﬂfwanw.whzahlﬁnﬁebeanzopieldylrret hod, m xed
oni c-c AR i n . ,
car bodi | i deama T el AU Dol IR ol WBER HE BeRbed BRAG
wat er - sol ubilee(C[;),a:nlﬁudﬁlgmrdie}ermnefuihbdnetmdtdtma msn}éror(qummcmbnmqa}d ester,
N- hydr oxy 5“&? bmcd@h@gnee%% BRton ‘é\!a’tBFL[ L @1 %n rogat

car bonyl di i m orus reagen OXI t| on- re@uctl on

met hods. smmrmermmsk@ rﬁ@m‘ﬁdd@as b@erpetyi bereip. Uh!esmth@mﬁalmhdﬁecﬂrﬁtehod) can be
enhanced by, i B%rgy, Pg{m? coupling
reactions ca ”ﬂga% fgmr,rsgfr %((yn Hﬁg%:@i%{) O%WAS(J teglmﬁzgse) or solid
phase. 30 Mubstitasps seleetey fromhwlc bugpPinmgitrot eyanp mamqmsctqa@a"ﬂbﬁwr ative

Ceact ant wi SRICHE G RERORC AP TR, Hile P iR ama i cant of a

coupl i ndd® ag@m@ﬁ"@"@&oﬁv%wIQon%aHFg[haﬁleﬂ mteterorysyt iapd i deigroefyl d@ed theoupl i ng
agents are ch;%'éMdJ% rgié}ﬁr{gali o LR aRkS - @@[k?ﬁﬂk#ﬁs‘éﬂ@éﬁtﬁ ry, for exanple, M

Bodanszky, "Pepti emstry", 2nd rev ed pringer-Verlag, Berlin,
Ger many, (1993) hereafter

Typically heterocycyl and carbocyclyl moieties within the scope of the above
definitions are thus a monocyclic ring with 5 or especially 8 ring atoms, or a hicyclic

15 ring structure comprising a 6 membered ring fused to a 4, 5 or 6 membered ring.

Typical such groups include Cs-Cgeycloalkyl, phenyl, benzyl, tetrahydronaphthyl,
indenyl, indanyl, heterocyclyl such as from azepanyl, azocanyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorphoelinyl, piperazinyl, indolinyl, pyranyl,

20  tetrahydropyranyl, tetrahydrothiopyrany!, thiopyranyl, furanyl, tetrahydrofuranyl,
thienyl, pyrrolyl, oxazoly!, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyi, tetrazolyl, pyrazolyl, indolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, benzisoxazoly!, quinolinyl,
tetrahydroquinolinyl, isoguinolinyl, tetrahydroisoquinolinyl, quinazolinyl,

25 tetrahydroquinazoiinyt 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,

30 pyranyl, thiopyranyl, piperazinyi, indolinyl, azetidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, tetrahydrofuranyl, hexahydropyrimidinyl, hexahydropyridazinyl,



5 sinply referred to as Bodanszky, the contents of which are hereby
i ncorporated by reference. Exanples of suitable coupling agents are
N, N - di cycl ohexyl carbodi | m de, 1-hydroxybenzotriazole in the presence of

N, N - di cyclghgsey-saE bodiimde or N-ethyl- N - [ (3di metyyhgumsbismbonos opy! |
carbodiimde. A practical and useful coupling agent is the commercially
avai |l abl e (benzotriazol -1-yloxy) tris- (dinethylam no) phosphonium 10
hexaf | uor ophosphate, either by itself or in the present of

1- hydr oxybenzotri azol e or 4- DMAP. Anodher practical and useful coupling
agent is commercially available 2-(1H benzotriazol-1-yl)-N, N, N,N -
tetranet hyl uroniumtetrafl uoroborate. Still another practical and useful

coupl i ng agent 4i ol A i - PLARSNEN A 7ok, VI ) - N, N N,
N -tetr am?ﬁ@*'ﬁf%ﬁ?ﬁﬁ%@@ln&%r ophggﬂ'gﬁg%&o% ﬁ%e C(I)up _Hig?ir'f’é‘;d&i on is
conduct ed i1 @thiadiaginanyl J-elinxideelsolfiazelidbtyl-bil otiexidard IMidazetidnyt24-1 e or

di met hyl f orgmmni i ] ; ;
di i sopr opyld@%ﬁg%eﬁgh%@%t%@%dnﬁ%ﬁ% C!eﬁg(}m@%Fﬂ?%ﬁtgﬁnoﬁr?ﬂ?tﬁce or 4-DVAP is
added to rhpmEcer auchas fhaah themyhPwrar coxaroly, thiazelyl. Bydaroh pymrFelyk eact i on

t enper ataur 4l n : o Hugaction tinme
usual |y slrjaﬁsgdég A't%\%tgﬁ_z@ ﬁlﬁgwé\@%?lo@’ &{ﬁiﬂl'ﬁﬁ@t@ iagﬂglf 6%\?4)@55 of the
const i t uentPYE#AZTY! Ry TiMEinyb Reteginvly ndelzinyh indplybiseddaby!. Irieadntgse A¥® coupl i ng

reacti ons Ryl rhay BP¢drABnd WMBAESHeh@ding 98 fm alelgdﬁé AhESIskdrg. 25 groups
that can be used are listed in Geene, "Protective Goups in Organic

Chem stry", John Wley & Sons, New York (1981) and "The Peptides: Analysis,
Synthesis, Rnleggy”, Vol . 3, Academi c Press, New York (1981), hereafter
referred to sinply as G eene, the disclosures of which are hereby

i ncor pottat eyNiipsieSf BieREwous FduspETes fEemen/ caEPeRsTomsdy digehthe

a- carboxyl @ge@ual Qfatddiss iPsbREicA Badolid pEdsd WP aicBmBmEadn of HutiRtTRe sBkhbAs an ester
that can be cl eaved

be-used | nTRIaESe Ry MUIEGEERE S G TaLbe RERHIR S84 TIREASN PP 1 put yI .
2) aral kyl tegdtiedrs.eSPZHPRS P2Len aytbrnaigks plRstiisbidtof ehedlrmanl blodks dan gst ers t hat
can be cl e%\éﬁgeg}loggjd‘!egat?c?%%d{%d Q@é chllter stage of the synthesis of the inhibitar
15 sequence. Further building blocks, precursors of building blocks or prefabricated
bigger fragments of the desired structure, can then be coupled fo the growing chain,
e.g. R'%-G-P3+ E-P2-P1— R'®-G-P3-P2-P1 or R*-G-P4-P3+E-P2-P1— R'%-G-P4-
P3-E-P2-P1.

20 Caoupling between two amino acids, an amino acid and a peptide, or two peptide
fragments can be carried out using standard coupling procedures such as the azide
method, mixed carbonic-carboxylic acid anhydride (isobutyl chloroformate) method,
carbodiimide (dicyclohexylcarbodiimide, diilsopropylcarbodiimide, or water-soluble
carbodiimide) method, active ester (pnitrophenyi ester, N-hydroxysuccinic imido

25  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.

30
More explicitly, the coupling step involves the dehydrative coupling of a free carboxyl



5 reductive neans such as trichioroethyl and phenacyl esters. The a-am no
group of each amno acid to be coupled is typically protected. Any
protecti ng group known in the art can be used. Exanples of such groups

i ncl ude: P% % 79%9ups such as fornyl, trifluoroacetyl pcpiitdedmboss and
toluenesuvf on ) aromatic 10 carbanate groups such as

benzyloxycarbonyl (Cbz or Z) and substituted bensyl oxycarbonyls, and

9-fl uorenyl net hyl oxycar bonyl (Fnoc); 3) aliphatic carbamate groups such as

tert butyl oxycar bonyl (Boo), ethoxycarbd@dyl, diisopropyl methoxycarbonyl, and

al Il yl oxycarbonyl; 4) cyclic al kyl carbamate groups such as

cycl opent yl oxycar bonyl and adanantyloxycarbonyl 5) al kyl groups such as 15

triphenyl mepnyle régtqam%%hefrgéaﬁlrnbag'r o?'tr{evathirus&taﬁiﬁfwerﬁ?édw@flIyl and 7)

thiol contarning groups suc hi ocar anddi thi asucci noyl . The
preferred aceunlingageit & legniarigkige émweu b§né| @&‘ﬁéf'PtBﬁé obsudbrRsEPIiNUEAY Mo aci d

der i Vval | ves ol rRinkral RORIRRL B pbiscREBIICAR SXLNBE) f1 Bofarmyer ol al |y

avai l abl e am no protecting group is cleaved prl or to the next

coupl i ng st &feptivkEhemissy" Bo reresupArisoaisedas (BrslinEiainary, 61 9Bhbreeltaare
trifluorgacghinfy t%ﬁ-:lrr@d t@ﬁ@ho@énézk”y tHl dbmeﬁfscﬁ?’%}hﬂﬁ%e h&ebifAcoipbraidmane or in

ethyl acetate. "The resulting amoni um salt then neutralized either prior
to the couplafeigner EﬁﬂmﬁbﬁﬁfW'ﬁﬁ‘eﬁaﬁwit@Q@SP*ﬂﬁ F‘E?h'g NSG@HC'%E@W'&a@@ﬁ'%d%uf fers, or

tertiary amy W&rokﬁbéﬁk&mhﬁz@mh@a@@e% AR OfibyddneRy184rb S&intlidB Nugthlyor mam de.

Wien the Fnoc IS use reag ents of choice a eridi ne or
subst it ut edellgﬂ'mﬂq“Wémi"W)BfWﬂ Wp?ﬁ'macnﬁﬁtangweé'é%ﬁ?ﬁ&?Q%Hsne can be
used. The dﬂ@fd@h@@érb.ai(r)y é\%ﬂﬁlﬁéglbeﬁﬂotﬂbﬁol @Iyloﬁy)ttﬁém&ﬁﬁﬂthw&mh@me@wdhn@ and room

tenperat ure usual l tural or non-nat ur al gm no

e
aci ds hdVi nae@ﬂa%m%h%pha*reuﬁ@waﬁasf%tqr&thwprqsexm 20u8IyaYRgiiazole or
PCT/ SE2005/ @@/ﬂ@’g@\noﬁfn@r meu@abhd/umlaémuﬁgawtmﬁdmﬂerbﬂaw Naﬁi@iﬂé ar(u-pn of the
peptide u3|Bga]’i‘{:ﬁ " Iglgl § escrlt ?’b trpfi g@l in the art
wi || apprect hzotiaggl -y e Nellt fegAMSIYIUIRNL TR fetra 'fﬂS? ?'iea éctl ng groups
for these spegtichahduddiicioupiing dgbhtas ccﬂﬁa@n&@uwmabl@@ (7%6&12@&!26! and
presence of oL AR POt ESt LA A PR RO BERyL de- I n the sel ection of
15
The coupling reaction is conducted in an inert solvent, e. g. dichloromethane,
acetonitrile or dimethylformamide. An excess of a tertiary amine, e, g.
diisopropylethylamine, N-methylmorpholine, N-methy!pyrrolidine or 4-DMAP is added
to maintain the reaction mixture at a pH of about 8. The reaction temperature usually
20 ranges between 0 °C and 50 °C and the reaction time usually ranges between 15 min
and 24 h.

The functional groups of the constituent amino acids generally must be protected
during the coupling reactions to avoid formation of undesired bonds. The protecting
25 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.



5 such protecting groups it is desirable that the group is not renoved
during the deprotection and coupling of the a-am no group. For exanple,
when Boc is used as the a-am no protecting group, the following side chain
prot ecti ng W omBa7RIE suitable: p-toluenesul fonyl (tosylpcrebesh@scan be
used to 10 protect the am no side chain of am no acids such as Lys and Arg;
acet am donet hyl, benzyl (Bn), or tert-butylsulfonyl noities can be used to
protect the sulfide containing side chain of cysteine; benzyl (Bn) ethers
can be used to protect the hydroxy co#t aining side chains of serine,

t hreoni ne or hydroxyproline; and benzyl esters can be used to protect the
carboxy containing side chains of aspartic acid and glutamc 15 acid. Wen
Fmoc is ch n |

protecti ng%grOc %agléoxgh@oacce H@Faﬂhg%é@r}ég g%@b ég%&%%%s %ﬁejg%%retﬁ or |lysine
and ar gi ni men be tavedbiatgive the Icenboﬂdm asidr Protectindgreups that cancbehiysed dncjydeol i ne,

d b f i h I hyl
CTeityny ) By SRS i AR P Bl uspi'ef E0Gy et AR SoREs fichiec P e eha n o
cyst ei ne. @aneﬂah@subﬂhtmctbmzwequ'ﬁm@ra hatoanpleaiasdedhy mid besxenmigl gr oups are
renoved |n %ﬁgee'\@én%gmears t‘l&!&b&hﬁ%ﬁ&ipﬁ natcﬂ Felpérnl ce of protecting groups,

These proce ose ed in the art. In
conpounds of Formula I, the P2 unit conprises a nitrogen-containing ring

oL b SRy R A e B P o

group can tpeote@ilmglgewﬂlmcwnen e esh@mmltme@tExawlasmﬁsmh gwatpssinelges: 6f t he

synt hesi s i . oach is
Co tirat aoyIPARRIER s8R kiofodyl iy i J BHERLG B DR RREEE e
ot her ddsi rcetbamatﬁ gr@ungsmh@smnzwlowcamnﬁmmﬂ)@ndtsmkgstlm@echnd P4. Anot her

neubet t S RSB PRl ng oo BN RS FIpRL Y byt o o

carbamate groups such as tertoutyloxycarbonyl Boc) ethoxycarbonyl

diisopropyimethoxycarbonyl, and allyloxycarbonyl; 4) cyclic alkyl carbamate groups
such as cyclopentyloxycarbonyt and adamantyloxycarbonyl; 5) alkyl groups such as

15 triphenylmethyl and benzyl; 6} trialkyisilyl such as trimethylsilyt; and 7) thiol containing
groups such asphenylthiocarbonyl anddithiasuccinoyl. The preferred a-amino
protecting group is either Boc or Fmoc. Many amino acid derivatives suitably
protected for peptide synthesis are commercially available.

20  The a-amino protecting group is cleavad prior to the next coupling step. When the
Boc group is used, the methods of choice are iriflucroacetic acid, neat or in
dichloromethane, or HCI in dioxane or in ethyl acetate. The tesulting 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

25 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.

30 Any of the natural or non-naturat amino acids having side chain functionalities will



Compounds wherein Wis 0 and R8 is al kyl, Co-C3al kyl carbocycylyl, Co-
C3al kyl het erocycylyl can be prepared according to the procedure described by
EE M 10 Smith et al. (J. Med. Chem (1988), 31, 875-885), as depicted in

Schene 1, trates the technique in a noiety WightisRodoeask kK are 1.
OH R8 X R8 V%%S{’)Hég?so OO0 OH OO0 la 1b Scheme | Conmercially avail able

Boc-4- (R) - hydroxyproline, or any suitable hydroxy substituted 15 proline
anal ogue, such as an hydroxypiperidoic acid is treated with a base such as
sodi um hydri de or potassiumt.butoxide3bn a solvent |ike dinethylformam de
and the resulting alkoxide is reacted with an al kyl ati ng agent, R8-X,
wherein X is a suitable |leaving group such as a halide, nesylate, triflate

or tosylate or the |k Vi.di ' . [ ne

derivati ve? %”AP?BF e‘?%@&” t&%g%pé\% & gﬁgér) [’%q'gﬁggﬁg aﬁggﬁgﬁ%g\fﬁcl yl such as
phenyl or ImesemdygodqplsyThosswﬁlﬁecam the b nileappreciatdibabibe saletiinmandalseks can

al so be prep t hesi s,
January, gfo%g%t\é@?otg cth“gg? %'? érjlra{fplé%ron %r{%éﬂ%ﬁ%@%&'dg%&% ]"530%@%9 3792,

Kr chnak et aafsmq adiéand heseors dfetier protedisy gReps B, thenedide1loghe seledioalf er et

al ., Tetyahgar Bibdeithd o ouég% déﬁamé?nat%gqﬁmfp Mgﬁat .@%@@@&Wgnh@cheﬁe 2,

Wmchlllustra ue I n a noi er ei are 1 .
2005/ 07321@e9®’fé$§2@@6b@1®ﬁ6@6f thg p-anhing gREBlpC]—I W w

For example, when Boc is used as the a-amino protecting group, the following side
chain protecting groups are suitable: p-toluenesulfonyl {fosyl) moieties can be used to

10 protect the amino side chain of amine acids such as Lys and Arg; acetamidomethyl,
benzyl {Bn), or tert-butylsulfonyl moities can be used to protect the sulfide containing
side chain of cysteine; benzyl (Bn) ethers can be used to protect the hydroxy
containing side chains of serine, threonine or hydroxyproline; and benzyl esters can
be used to protect the carboxy containing side chains of aspartic acid and glutamic

15 acid.

When Fmoc is chosen for the a-amine protéction, 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

20  aspartic acid and glutamic acid. Triphenylmethyl (Trityl) molety can be used o protect
the sulfide containing side chain of cysteine.

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

25  are well known to those skilled in the art.

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

30  Synthesis of heterocyclic P2 building blocks




R8-WH ~N N ~N boc o boc Oboc OH 0 O\ 0 2a 2b 2c Scheme 2 Treatnent of
the appropriate hydroxy substituted proline anal ogue, such as a

hydr oxypi peri doi c acid, here shown as comrercially avail abl e

Boc- 4- hydr oxyRi@lhgs 5 nethyl ester, with the desired alqwmbosooooddi ol
(R8-WH) in the presence of trlphenylphosphlne and an activating agent |ike
di et hyl azodi carboxyl ate (DEAD), diisopropyl azodicarboxylate (DI AD) or the
| i ke, provides the ester conpound (2b). Hydrolysation of the ester to the
acid by standard procedures provides tA® P2 building block (2c). 10 Al cohol
(2a) can alternatively be treated with phosgene thus providing the
correspondi ng chl orof ormate whi ch upon reaction wwth an am ne, R8NH2, in the

presence OTh@Rb Sur eéﬁ%esm w@%rm&aﬁ&a@mwoﬂv@ﬂemrst@bwh@m ne, provides
carbamates i.e 'S - wher eas reaction of alcohol (2a) with an

acyl ating BgniBgwnef cwwyacqqr@@s forthe Biegent PR W&Ng @PRWREN 84P fie f or

i nstance t hg, Cﬂe&rda ﬁ%r@up@lﬁme thoe,caﬁ@@rhﬁ@smbwemy ad@thewtm&cre%f@ Var i ous
al cohol s Re- ating ag -X are _describ in WD 00/ 09543 and

LKy
W)00159929. bumn%klaﬁ‘fﬁ ke d?1 %%OWH?'E&% @%%PWGWH@% ‘%t?o%OfJP‘ted‘Eeed

qui nol i ne  P0xderip lﬂé%th@B hisd smwﬂg bR ussbeEed P2\WRaRE02h0 43R e RE

PCT/ SE2005/ 000096 38 RONHRO " NHZ HHOR9O RO YRO z 3c INI10I1
group afterwards

Compounds wherein Wis O and R® is alkyl, Co-Caalkylcarbooyeylyl, Co-
Caalkylheterocycyly! can he prepared according fo the procedure described by E. M.
10 Smith et al. (J. Med. Chem. (1988), 31, 875-885), as depicted in Scheme 1, which

fllustrates the technique in a moiety whersin ¢ and k are 1.
CH RS

>< X~R8
N —- ><
o)
~< OH
o © o

1a 1b
Scheme 1
Commercially available Boc-4-(R)-hydroxyproline, or any suitable hydroxy substituted
15 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.
20
Alternatively, when W is O or S and R® is carbocyclyl such as phenyl or heterocyclyly!
such as heteroaryl, the P2 building blocks can also be prepared via a Mitsunobu
reaction (Mitsunobu, 1981, Synthesls, January, 1-28; Rano et al., Tetrahedron Lett.,
1985, 38, 22, 3779-3792; Krchnak et al,, Tetrahedron Lett., 1985, 36, 5, 6193-6196;
25  Richter et al., Tetrahedron Lett., 1994, 35, 27, 4705-4706) as shown in Scheme 2,
which illustrates the technique in a moiety whereingandk are 1.



00 323b 3d RONRO RON RO OHX 3e 3f Schenme 3 Friedel-Craft
acylation of a suitable substituted aniline (3a), available either
cormercially or in the literature, using an acylating agent |ike acetyl
chloride orwihgessdikke i n the presence of boron trichl opdglenaasho@losim ni um
trichloride in a solvent |ike dichioronethane provides (3b). Coupling of
(3b) to a heterocyclic carboxylic acid (3c) wunder basic conditions, such as
in pyridine, in the presence of an activating agent for the carboxylate
group, for instance POC 3, followed by3rfing closure and dehydrati on under
basic conditions |like potassiumtert-butoxide in tert-butanol provides

qui noline 10 derivative (3e). Quinoline derivative (3e) can be coupled in a
M t sunobu reaction to an al cohol as de§§gibed above,‘g& t he hydroxy group
can be displaced by a sgitable |eaving group such asva halide |ike
chloride, bromde or iodide, by treatnmgnt of quinolihge (3e) wth an
appropri ate hal ogenat i agermEor exa e phosphor chloride or the I|ike.
15 A variety of carbo c acids withythe general styu¢ture (3c) can be used
in Scheme 3. ThesenaCi ds)are avai lafl e Bi-tder camsfercipldoy or in the
literature. An exanple of/thg preparatifpn of &
2- (substit ut ed) - am no- car boxy-am not hi azol e derivatives, follow ng the
procedure by Berdi khifd et at. Chem PBRterocycl. Comfd. (Engl. Transl.)
(1991), 427chee433, is shown bel ow. WD 2005/073216 PCT/ SE2005/ 000096 39 0O
H N..

LSRR of the gpp'?%rriate hydroxy substituted proline analogue, such as a

hydroxypiperidoic acid, here shown as commercially available Boc-4-hydroxyproline
5 methyl ester, with the desired alcohol or thiof (R®-WH) in the presence of

triphenylphosphine and an activating agent like diethyl azodicarboxylate (DEAD),
diisopropyl azodicarboxylate (DIAD) or the like, provides the ester compound (2b).
Hydrolysation of the ester to the acid by standard procedures provides the P2 building
block (2¢).

10
Alcohol (2a) can alternatively be treated with phosgene thus providing the
corresponding chioroformate which upon reaction with an amine, R3NH,, in the
presence of a base like sodium hydrogen carbonate or tristhylamine, provides
carbamates l.e. W is -OC(=0)NH-, whereas reaction of alcchol {2a) with an acylating

15 agent, R8-CO-X, like an acid anhydride or acid halide for instance the acid chloride,
to provide esiers, i.e. Wis -OC(=0)-.

Various alcohols R8-OH, and alkylating agents R%:-X are described in WO 00/09543
and WO00/59929. An example of the synthesis wherein R® is a substituted quinoline
20  derivative is shown in Scheme 3,



Il 1 0O HBr HZNNR -r HHR -, N - ~HOS O 4a 4b 4c 4d Schene 4
Thiourea (4c) with different alkyl substituents R can be fornmed by reaction
of the appropriate amine (4a) with tert-butylisothiocyanate in the presence
of a base | {ygposm78i1kSopropyl ethyl am ne in a sol vent |i kechschbumwomet hane
foll owed by renoval of the tert- butyl group under acidic conditions.
Subsequent condensation of thiourea derivative (4c) with 3-bronopyruvic
acid provides the acid (4d). P2 building bl ocks wherein the R8 substituent
is attached via an anine, amide, urea 3® or sul phonam de, can be prepared
from am noprol i ne anal ogues achieved either from a suitable comercially
avai |l abl e am noproline, etc derivative or by transformng the hydroxy group
of the correspondi ng hydroxy derivative into amazide group for exanple by
transform ng the hydroxy group igyfo_a s{\mtable)lLeaw ng..gr oup CFQQ as a

mesyl ate or haRbgen, LNke chl ori de, | ovtled BY §t'}Bst| £t ofthe | eaving
group with 15 azior by—tte~use o

azi de—tTansfer ag | Pke
di phenyl phosphoryl™*azi de (DPPA). Reduciion of the azide by
hydr ogenati on or agy other suitable jgeduction nethod provgd
The ami no derivative can be reacted in a displacenment reaction with an
al kyl ati ng agent of thepgeneral, fegmul a R8- Xggherei nd X are as
descri bed for schene 1, I:\’t 0 ﬁ]\%bbw | di ng t?lgg ;NGR&ﬁge in the
preparation of 20 Tdhpound f.gener atk—formul a ein Wis -NH.
Reaction of the am noproline nal ogue with an acidof the general fornula
R8- COOH under standard am dee coupling conditionsgsprovides conpounds wherein
the R8 substituent is linked via an am de bond, whereas reaction of the
am noprol i n@CBWHPégue wi th an appropriate derivative of sul phonic acid,

R8-S(O) 2- X wiiga&- c%aitécﬁatlo«aajfIar&.tﬁm@a@osﬁl@med&ammal(sa)Z&anaM@mﬂ@ in the
presence of a base, provijdes sul phonam de t he |inkage

bet ween t he Cemq"%a'b/&éfrf bedtepyre Hé‘”%”§‘ﬁ3§§tf"9tatgéﬂﬁ'k?é‘c‘étéilr@fqnaﬁloéﬁ'eof a urea

ar Oﬁp can f gke BXPEPlReh®: FWd&VESh bYdd drRiatiiminfunotictadfidedn Brselvemgikanal ogue
W t

dichioromethane 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

10 derivative {3e). Quinoline derivative {3e) can be coupled in a Mitsuncbu reaction fo 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 freatment of
quinoline (3e) with an appropriate halogenating agent for example phosphoryl
chloride or the like.

15
A variety of carboxylic acids with the general structure (3¢) 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-

20 433, is shown below.



WD 2005/ 073216 PCT/ SE2005/ 000096 40 phosgene to afford the correspondi ng
chl orocarbamate foll owed by reaction with the desired amne. Alternatively,
the am no proline anal ogue can be reacted with the carbanoyl chloride or

|socyanateyp(f)2(f0%73q§63| red R8 substituent for the formatipefiys@hookisoosir ea

| i nkage. It wll be apparent that corresponding reactions will be avail able
for P2 5 groups with other ring sizes and substitution pattern.

4- Substituted heterocyclyl derivatives such as 4-substituted proline for use
as P2 building blocks where Wis -CH23%can be prepared as shown in Schene
5, which illustrates the technique on a noiety where q and k is 1,
according to the procedures 10 described by J. Ezquerra et al., Tetrahedron,
1993, 38, 8665-8678 and C. Pedregal et al. Tetrgahedron Lett., 1994, 35,
2053-2056. RB RO RB O X, RB ON NN boaOBnk{% nN|0HN56c03nbocO
0 OO0 5a 5b Sc btl Sch 5 Treat nentj of _ sui a%yE

acid pr ct%@@l
pyrrol i done oN-p pert di eglich-as e r i aHy—15=ava?
i um

Boc- pyroglutamc acid (5&) wi'th a strong Mhase such as it

di i sopropyl ani4de in a sol vént |ike tetrtahydrofuran fol |l owed4by addition of
an al kyl at S@Iq magent Ra- CH2- X where X is a suitable |l eaving group such as a
halide |i k&8 chl'oride or broni de, followed by reduction of the am de and
depr ot ect i Fhicofea (14@) with élﬁel@nt/elbyltstlbstltmmm R'edn berigowddy(rsebtion 20theorpounds  of

the presen %Wtﬂt&t@ﬁﬁs‘% by elﬁgthg dSordf 8*]?9 directly
to the cyc%'?b'%ég & ! : %g daﬁt her a? ?%r rrua\g , can be
5 diisopropylethylamine in a solvent like dichl oromethane followed by removal of the
tert- butyl group under acidic conditions. Subsequent condensation of thiourea
derivative (4c) with 3-bromopyruvic acid provides the acid (4d).

P2 building blocks wherein the R® substituent is attached via an amine, amide, urea

10 or sulphonamide, can be prepared from aminoproline analogues achieved either from
a suitable commercially available aminoproline, etc derivative or by transforming the
hydroxy group of the corresponding hydroxy derivative into an azide group for
example by transforming the hydroxy group into a suitable leaving group such as a
mesylate or halogen like chloride, followed by substitution of the leaving group with

15 azide or by the use of an azide transfer agent like diphenylphosphoryl azide (DPPA).
Reduction of the azide by catalytic hydrogenation or any other suitable reduction
method provides the amine. The amino derivative can be reacted in a displacement
reaction with an alkylating agent of the general formula R®-X wherein R® and X are as
described for scheme 1, to form P2 building blocks for use in the preparation of

20 compounds of general formula |, wherein W is -NH-. Reaction of the aminoproline
analogue with an acid of the general formula R®-COQH 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

25 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



prepared for exanple by using a replacenent reaction wherein a suitable

| eaving group on the P2 scaffold is replaced by the desired R8 group such
as a heterocyclic 25 group. WD 2005/073216 PCT/ SE2005/ 000096 41

Al ternati velyy ffa7s8¢9roup can be introduced by way of apdW/$isuesaiowss eaction
wherein the hydroxy group of the P2 scaffold is reacted with a nitrogen
atomin the heterocyclic R8 group. Hor OV WRe N AN 5 Conpounds wherein a
tetrazole derivative is attached through a carbon atom of the heterocyclic
ring are conveniently prepared by buil dtthg up the tetrazole noiety directly
on the P2 precursor. This can be achieved for instance by transformng the
hydroxy group of the P2 precursor into a cyano group foll owed by reaction

Wi th an aziggs ér?@ﬁ:%rd th%ecoﬁeg;sdamn@@n%camaw&#oﬂo@é‘d by AdaktidsSwithaRe al so be
built up directly on ‘gqr’ecursor for exanpl e by transform ng the

hydroxy gr offPaf afe. ﬁﬁ%@@ﬁh‘é ampepreline agalpgs wd%?preﬁs fwileihepy a 3+2

cycl oaddi ti @é}bérﬁ@%hl@ﬂd@i)r 68y aabfeart dRMAFEARS @n@bt@denﬁm@%@a@bhmﬁe
derivative. Structura iverse tetrazoles for use in the above descri bed

substi t uti ofreainiagept Mﬁ%ﬁlﬂpaﬁ YRt Gﬂgeﬁﬂd'ﬁ%reﬁﬁg%‘@ﬂl bB)?“'"?"@Q'@tf?rng?

comer ci al | yroayaivkiabiner g ikéLandcamR@UMsiSpatkefrh sodi um azi de. Triazole
derivatives can be prepared by reaction of an al kyne conpound and

trimethylsilyl azide. Useful alkyne conpounds are available either
commer ci al | y.sabstitrey h@@ﬁo@elypdeﬁnar@@ stie ad m-%nmmeua@@m&foﬁ%é& phe

Sonogashira _reaction i acfjon of a al ky hal i de and
20 tri et hyl ByHdig blopks I‘N?efﬁ' \é@én@%‘?'&?” Ibaéiﬁg’(aﬁr;rﬁﬂ%/’shgﬁ’ﬂ Q?EFh gé‘é’&‘m bed for
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clic uent ttac e
to the P2 b ?ﬁCHFGrf{; ?%@“EFT’&’E&-'@I& irgpeslion, 1845, 287 Q%ég,%e{% dc?(re%teﬁh Abuil d ng
bl ock to thal Oétretedhu ledl, MPob) 3K Re53-2656These net hods and furt her
alternatives for the preparation of_conpounds vvherel n W
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Scheme &
Treatment of suitably acid protected pyrrolidone or piperidinone such as commercially
15 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%-CHz-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).
20
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
25  group.



is a bond and R8 is an optionally substituted heterocycle are extensively
described in W?20041072243. WD 2005/ 073216 PCT/ SE2005/ 000096 42 Conpounds
with alternative ring size and/or position of the WR8 substituent of the
praline derj Y)aztobs‘/(ﬁ%k” schenme 1, 2 and 5 may al so be usegisedbsoprepar ati on
of conpounds accordl ng to the present invention. For exanple, alkylation of
commerci al ly avail abl e 3- hydroxyproline provides conpounds of the general
formula 5 (1) wherein k is 0 and q is 2. Correspondi ngly, alkylation of
5-hydroxyproline, prepared for exanpl etais described by Hallberg et at., J.
Med. Chem (1999), 4524- 4537, provides conpounds of the general formula (1)
wherein k is 2 and q is 0. Various nethods for the preparation of

hydr oxyl at eghgnpiva/thd R@egr&gMA_ hfodiickd By wagoig MIKSE ISR whBRin
literature se for i'nstance | estini. et at’, g. Lett., (2002), 1367- 1370,
Hoar au et athe hygepy grsgraiihe A geatioldiy reactedodth a piggspoaion gy et al . |

Tet r ahedr onydigldeyelicE grég)00) . 7033-7036. For exanple, the corresponding
pyridi ne carboxylic acids can be reduced to provi de hydroxyl ated

2- pi peridi ne carboxylic acids. g9Wat i cal net¥Rdds can al so be used for the
preparation of hydroxyl ated prolipe 15 anal ogu For exanple, a 3-hydroxy
substituent can be introduced dn commercially¢ available 4, 5, and 6
menber ed heterocyclic acids b»étd se of pr%ri 3- hydr oxyl ase as

descri bed by Ozaki et at., Tet? Letters, 40, {19 , 5227-5230. Synthesis
and introdugt | il.di : 1 i i, the

pr epar at ?on&é#jggiﬂsr\'g%er@ﬁtastg{éé%té;!\i/%ﬁ'%gﬁ 'éggg{@gﬁ%%ﬁgé@?%ﬁ%ﬁ% thm:“f n the

| iterature, hatewcdic riog anpbenva@edty pes48d oy uNBTDUEHe 2etrazblegneiety directly

Boehri nger - | el exanpl e
of the pr epéﬁ% %%b %F%%ﬁﬁ%ﬁ%ﬁg’%%ﬁ%%‘fr?@%?y% F g&g@&g@ fuﬁgg}g@%@@a P1
fragnent, agioupméthelAsrgowner isouptiang gravpdolBued by seantive witPan gaitde di ng bl ock.

WO 2005/ 073%]516&%%(9 §53i99|5$z%999§201§§erivatives can also be built up directly on the P2

10 precursor for example by transforming the hydroxy group of the P2 precursor intc an

azide group followed by a 3+2 cycloaddition reaction of the afforded azide and a
suitable alkyne derivative.

Structurally diverse tetrazoles for use in the above described substitution or

15 Mitsunobu reactions can be prepared by reacting commercially available nitrile
compounds with sodium azide. Triazole derivatives can be prepared by reaction of an
alkyne compound and trimethyisilyl azide. Useful alkyne compounds are available
either commercially or they can be prepared for instance according to the
Sonogashira reaction i.e. reaction of a primary alkyne, an aryl halide and

20 triethylamine in the presence of PdCIx(PPh); and Cul as described for example in A.
Elangovan, Y.-H. Wang, T.-l. Ho, Org. Lett.,, 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.

25 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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" NQ & Be Scherre 6 The sul phonami de group can be introduced on a suitably
protected agiyygosiFds(6a) by treatnment of the ami no acigdigosmosspl i ng
agent, for exarrp e NN 5 carbonyldiimdazole (CDI) or the like, in a

sol vent i

sul phonam

followed by treatnent with a coupling agent
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dard met hods and subsequent coupling to a P2 building bl ock,

i nt roducti
group by

ke THE fol |l owed by reaction with the desired sul phonam de (6b)
the presence of a strong base such as 1, 8- diazabicyclo[5.4.0]undec-7-ene
(DBU). Alternatively the anino acid carfZbe treated with the desired

de (6b) in the presence of a base |ike diisopropyl ethylam ne
li ke PyBOP(r) to effect the 10

prepared agrolgesleryadegs dbesfemeyk i2dst mayalke Persebiidhe prerasatieieobond

formati on,
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(HATU) in
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15

20

25

dohﬁ@uﬂ&steﬁcérduﬁ‘g?féﬁhé BEEs8ANenfiSn. For example, alkylation of
tqqawgﬁr@%lwy@llable& w&@wer@mﬁ Rvides §%FPQH[5‘9|F ghihg@engrakformula
(I} wherein k is O and q is 2. Correspondingly, alkylation of 5-hydroxyproline,
prepared for example as described by Hallberg et at., J. Med. Chem. (1999), 4524-
4537, provides compounds of the general formula (1) wherein K is 2 and q is O.

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
availabie 4, 5, and 6 membered heterocyclic acids by the use of proline 3-hydroxylase
as described by Ozaki et al., Tet. Letters, 40, (1899}, §227-5230.

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 WQOD0/59929
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.

in

N -tetramet hyl uroni um hexaf| uorophosphat e



15 solvent |ike dinethylformam de, gives Boo protected P2-P1 conpound (Be).
Al ternatively, the sul phonam de group can be introduced at a | ater stage of
the synthesis, for exanple as the last step. In this case an anmi no acid

W th the reygysehsAagotection pattern, i.e. having an unpepteoisage@si no
function and a protected acid function, is coupled to the acid function of
the P2 building bl ock using standard 20 peptide coupling conditions for
exanpl e as descri bed above. Renoval of the acid WO 2005/ 073216

PCT/ SE2005/ 000096 44 protection group,43using the appropriate conditions for
the protection group used, followed by coupling of the sul phonam de as

- descri bed above, yields conpound 6e Pl building blocks for the preparation
of conpounds accordingdo general forrmula | 5 mh%{ein A is an ester or an am
i de can be preparedfiby lreacting affino acid (6g) thﬁ t he appropriate am ne
or al cohol respec®iy GHdér Bﬁaﬁd&?dﬂeendﬁkp &QE—&aide_Q; ester
formati on. Conpound¥ a%cording t oogeneral forsil a, [ %herein Ais CRAR4' can
be prepared by coupling of the appropriate Pl by.lding block to the P2
bui l di ng block as described in Oscarsson at al Bioorg Med Chem 2003 11(13)
2955-2963 and 10 PCT/ EP03/ 10595 fil @d™®23.09. 2003, the contents of which are
i ncorporated by reference. Conpoun conprising?an azapepti de P1 residue,
i.e. Qis NRu in general forrmula I { caAn be prepared by using a suitable Pl
aza-amno acyl noiety jn the coupli to the 5 P2 fragnment. The

preparation of aza- am ?o @yl moitet i eg s desCribed by, M D. Bailey at al.

inJ. Med. Chem, Rz 3788- 3799, and Am\exanplle i § shown in schemne
6A. X ~Qy OO 'NWCO®ORL' ~- QJI~N-N10' R1' ™6 Rt is as defined
for RL but is not H 0 OI101 'k H NNRR2 Coupli g a;gg

6d

fe

Scheme 6
The sulphonamide group can be introduced on a suitably protected amino acid (6a)
by treatment of the amino acid with a coupling agent, for example N,N'-

5 carbonyldiimidazole (CDI) or the like, in a soivent like THF followed by reaction with
the desired sulphaonamide (6b) in the presence of a strong base such as 1,8-
diazabicyclo[5.4.0lundec-7-ene (DBU). Alternatively the amino acid can be treated
with the desired sulphonamide (6b) in the presence of a base like diiscpropyl
ethylamine followed by treatment with a coupling agent like PyBOP® to effect the

10 introduction of the sulphonamide group. Remaoval of the amino protecting group by

. standard methods and subsequent coupling to a P2 building block, prepared as

described above, using standard methods for amide bond formation, like with a
coupling agent as O-(7-azabenzotriazol-1-yl)-N,N,N’" N'-tetramethyluronium
hexafluorophosphate (HATU) in the presence of a base such as diisopropylamine in a

15 solvent like dimethylformamide, gives Boc protected P2-P1 compound (Ge).
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 unprotectad amino function and a protected acid

| function, is coupled to the acid function of the P2 building block using standard

20  peptide coupling conditions for example as described above. Removal of the acid



ON INOCHOTFA P2 fragment | Ru AN NN NS R2 KU 0 6Ac 6Ad Schene 6A 20
I ncorporation of the appropriate N-linked side chain, Ru, on commercially
avai l able tert-butyl hydrazine can be performed for exanple by a reductive

am nati on Kegslis@M th the appropriate al dehyde or ketpeagrags@dasss i bed in
schenme 19 bel ow whi ch WD 2005/ 073216 PCT/ SE2005/ 000096 45 produces the

N-al kyl at ed carbazate (6Aa). Condensation of 6Aa with a desired
chloroformate in the presence of a base like triethylam ne or

di i sopropyl ethylamine in a solvent |i¥%k THE provides 6Ab. The R1' nviety
can then optionally be renbved using the appropriate conditions depending
on the specific RI', such as catalytic 5 hydrogenation for R1l' being benzyl,

o 6"t b ol GG SIS Sadfidto, SHARERNG he plaGbhaRafusklo 2l or ded

acid with SIr ona erivative as schenme 6 yields
sul phonan tdoweppeehupling ofitheysubpbenamidans destabed abgre, yielis cponowfd Secar bazat e
6Aa with an isocyanate, R3-N=C=0O provides building blocks for the
preparation of conpounds according to general fornula I, wherein Mis NRu
and A is BObooisRIockstier the pigharepn e renpendpageiiding i generaldgetieer prior to

A e S N R A A
can be prepgrapgropsaigaiane e gjcondd repeeliyelyringendardard conditians foramigerN, Pg
R16- NHRy Ri§eOrorhddoR9ComddundRh cfording to general formula | wherein A is CR*R* can
be prepared by coupling of the appropriate P1 building block to the P2 building block
as described in Oscarsson et &l Bioarg Med Chem 2003 11(13) 2955-2963 and
10 PCT/EPC3/10595 filed 23.09.2003, the contenis of which are incorporated by

reference.

Compounds comprising an azapeptide P1 residue, /.e. Q is NRu in general formula |

can be prepared by using a suitable P1 aza-aminc acy! moiety in the coupling to the
15 P2fragment. The preparation of aza-amino acyl moieties is described by M. D. Balley

et al. in J. Med. Chem., 47, (2004), 3788-3799, and an example is shown in scheme

GA.
0
RY" o
NG e T
07 “N—N 07 "N—N 0~ —_—
- Ru
6Aa sAp  RY
R1'is as defined for R1 butis not H
N ? )
>j\ )—L JJ\ HN—F—R2 Coupling of a J\ o
0" "N-N" OH O TFA  P2iragment \ N—N N—SI —Ro
o T YL
: C
6AC 6Ad
Scheme B6A

20 Incorporation of the appropriate N-linked side chainh, 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



7a 7b 0 ~0-~,i/NH2 R11' has the same definition as R11 R15 but is not part
of a macrocycle 7c 1) LIOH RL5 0 2) R16-X or IR15 0 ON N Pg R16-NHRy R16, 0
/~N~yN-Pg o0 R11' 0 HR11" 7d 7e Schenme 7 WO 2005/073216 PCT/ SE2005/ 000096
46 A suit ablyg hhpehgct ed amino acid (7a) can be coupl edpggro@mosi NO

cappi ng group R16- NHRy) using standard peptide coupling conditions |ike
with coupling agents such as HATU, DCC, HOBt or the like in the presence of
a base such as DIEA or DVAP in 5 a solvent |ike dichloromethane, chloroform
or dinethylformam de or a mixture therddf and ester formation conditions

| i ke providing amdes i.e. Gis NHRy (7b). Alternatively, reaction of am no
acid (7a) with a corrpound of general fornula R16-X where R16 is as defined
above and Jbrbduchs | %%mga@a%a%gmeﬁa) &ofidersdfon bbAL\inPh agsRGe Of a base

| i ke cesium carbonate o | ver oxl provi des esters, 1.e. is 0 (7b).
On the ot heghlorgforpateiin tbﬁm&ea@eafq l&aﬁle@ylaéwn%péallqo@romb&wﬁune Bui t abl y
O prot ect ed%sa@nn&ewﬂproclagé 648! Tk RY HUIEY SaP BRI R0y Rl BdogRNdI L ons as

descri bed above, providing | aceiment of the eSter group with a
sui t abl e cafspioribe gsmfwia(termnqﬂ%we@gn inchehibatspegifg Sﬂuguﬁhﬁs <fag?lvtt<:he
prepar at4 OWFOQQMQW Béﬁ@rtﬁhﬂg \M‘ﬂcﬁ B@e@fh%%%ﬂésﬁdhﬁﬁ@tdc% sufRhRf mand n

are 1. 15 bl ock can al so be
prepared onf eggiion g@f th§@ﬁﬁf§*ﬁﬂ agdl \é'ﬂb%ﬁﬁ'méwpﬁﬁn%ﬁ'ﬁéﬁﬁ”‘@ ive as described in

scheme 6 yields sulphonamide capped building blocks. Alternatively, reaction of

carbazate 6Aa with an isocyanate, R3-N=C=0, provides building blocks for the

preparation of compounds according to general formula |, wherein M is NRu and A is
10 CONHR?,

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

15 Synthesis of capped P3 and P3-P4 building blocks
The building blocks R"®-G-P3 and R'®-G-P4-P3 can be prepared as generally
depicted in scheme 7.
o] R16-X 0

i o R16 \
HOJY “Py R16-NHRy *G’LH/ “Pg

R11 R1T

7a 7h

NH
- /U\( z 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

H H
R16-NHRy

0 R11' C R1t

7d e

Scheme 7



HO OHHORLFy FO5 Pg HPSNI F8a/ F OFOFBb ~N~ OH Ry R16
R16,/N. 8c N Ry R15 8d Schene 8 20 An appropriate N-protected, for
exanpl e Boc protected, amno acid (8a) can be |Immbilized on a solid

support, heﬁ,gzgﬁg%%ﬂfl ed by Agronaut resin PS-TFP, by p@asahii@odbe am no
acid with the desired solid support in the presence of coupling WO

2005/ 073216 PCT/ SE2005/ 000096 47 reagent like N, N -diisopropylcarbodiimde

and a base |ike DVAP in a solvent |ike dichloronethane and

di met hyl f or mani de. The i mobilized anmi A® acid can then be cleaved fromthe

support with a suitable capping group (8c) thus giving fragnents wuseful for
t he preparation of conpounds according to the present invention wherein m5

or nis 1. Optionally the am no protecting group can be renoved followed by

coupling of an ap ro riate am no acid using standard nethods thus providing
fragnent s lfs@rltabie wélafwie@)aﬁslat(m@aaﬂoe@ewmwaﬁ SBAEYRAPIPNIAPHE pr esent

i nvention vfer d afiik@ B e48 sQén & capped
bui | di ng bﬁﬁck@%ﬁm}sﬁ@gtd—?‘daﬂ{:ﬁ%t?%&ﬁ%ebﬁmnql w‘&ﬁl& [35]919%@ S éh P4- P3

bui | di ng blasdiATY. & HRR ox theylikg It e darewsnse Pf@/b?%? S%QI?@SF@EIQ*IOFW Puct, can
be i ntrofducegnast M@M.&ﬂ&@lﬂéﬂnaﬁ& htﬁrasﬁ)f@rm Wlﬁl@ttiylfdarﬂ"ﬁafrm@é 88a hi@urelte&Bati que with

a variant in which the P2 scaffold is a 5-nenbered Rg
and ester formation condltlons I[ke providing amides i.e. G is NH y {7b). Alternatively,

reaction of amino acid (7a) with a compound of general formula R'®-X where R is as
defined above and X is a leaving group such as a halide, in the presence of a base
like cesium carbonate or siiver () oxide provides esters, i.e. G is O (7b). On the other
10 hand, amino acid {7a) can be coupled to a second, suitably O-protected, aminoc acid
{(7d) using standard peptide coupling conditions as described above, providing (7e).
Displacement of the ester group with a suitable capping group (7b) provides fragment
(7fy useful for the preparation of compounds according to the present invention
wherein m and nare 1.
15
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

F /U\,H F 0 H
HO P .
F OH ° F OJ\(N Py
R15
H R15
N F 8a - F
o F O F
8b
0
N H
Ry” TR16  RI6 N
8c ) g
— Ry RI5
8d

Scheme 8

20 An appropriate N-protected, for example Boc protected, amino acid (8a) can be
immokilized 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



WRa WRB R15 Oi X R16-G Hn N nH 1) N-deprotection N H 2) phosgene 0 CI\ /N
H9c R11' Pg NMNO~AO0OOA R7T RTRT R 9a 9b w,R8 Rio Oll '"x' RL6-G
~XNN HnmORIl. 00)':Z~A R7r RI" 9d R and RI 1' have the sane

defi ni ti onsywasfdo7adig R11 respectively but are not partopcasrmer@ogel e. A
Is a protected carboxylic acid, substituted am de or sul phone am de or

CR4AR4' . 15 Schenme 9 A chl orocarbamate group can be formed onto the ring

am ne of the P2-P1 construct (9a) by renoval of the am ne protection group
by standard procedures, like acidic t4%atment with for exanple TFA in

di chl oronet hane or the |i ke when the Boo group is WO 2005/ 073216

PCT/ SE2005/ 000096 48 used, followed by reaction of the free amne with

phosgene | gtﬁé@hvx%m Nndxrsesroeynsa%smiﬁud@émfa Bé‘e?eqlk%@\hﬁﬁan aQdiveRR Ry dr ogen

car bonat e riethylamne in a sol vent t et rahydrof uran. Subsequent
reaction ofdicﬂﬂ@éorﬂ%ihﬁ'ﬁaflﬂ @E‘?W'ﬁﬂimlﬂm%@'ﬁﬁ@ﬁmﬁp'{'#dtq{@m@ﬁidrf@"@ﬂﬁlﬁﬁ of a

R16- NH2, R%ﬁea%ﬁ%%th&@p&t%ﬁh@rsuﬁétﬁe gad?fhfg”:roby dcﬁ“ﬂﬂ& d?\!riﬁ’iﬁaér%&)ts5 in a
sol vent |ike dichloronethane in the presence of e sodi um hydrogen
useful for the preparation of compounds according to the present invention whergin m

5 cornis 1. Optionally the amino protecting group can be removed followed by coupling
of an appropriate amino acid using standard methods thus providing fragments useful
for the preparation of compounds according to the present invention wherein m and n
are 1.

10 Coupling of a capping group or a capped building block fo the P2-P1 construct
The R'-G, R"®-G-P3 or R*-G-P4-P3 building block linked via a urea functionality to
the P2-P1 construct, can be introduced as depicted in scheme 9, which illustrates the

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

R8 ~Ré R15 Q Rx'

w W R18-G |11
1} N-deprotact] i Tow
} N-deprotaction 8 Lt
9c

2} phosgene
/N o Ci N H
Fg N N
0 ><A' o 0 ><’A'
rR7 R rR7 R
9a 9b

A

Rx' and R11" have the same definitions as Rx and R 11 respectively but are not part of a macrocycle.
A'is a protected carboxylic acid, substituted amide or sulphong amide or CR4R4".

15 Scheme
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 ke when the Boc group is



carbonate provides (9d). Conpounds of general formula (1) wherein Eis C=S,
S(=O or S(=0)2 can be prepared according to the above procedure but with
the use of reagents |ike thiocarbonyl diimdazole, thionyl chloride or

sul phuryl  cQledibdARskespectively instead of phosgene. 10pE&RSmOesNds9s
containing a hydrazine group linked to the P2 unit, i.e. Xis -NRRNR- in
general fornmula I, or when the P3 and P4 units are absent and Gis NR NR,
can be prepared as depicted bel ow. Schenme 10 shows the introduction of a
hydrazine derivative to a 5-nmenbered # building block. WR8 WRI
p-nitrophenyl O NH, t chloroformate >~H O NNNA "N\ ANNA HX ONH
X0R/ R OOR7 R7* 10a lob 10c WW-R8 TFAY H/N N\ A" is a protected

car boxylic 4R4' O O
R R 18 B Y L o R B e e A R e o 1 y
al kyl substqftamraé@l sl agreediym wwenﬁatbqg@@éﬁéﬂetwlwnpima@@Upmitéﬁy|

chlor of or mat., 44 Iamtrd?én rsru%§§cg@ﬁt @%ct%ngﬁ%#g K& él@&'r m*&é%?%ﬁﬁ' tfear bonat

foll owed by addition of bui | ocC rovi des the 20 urea

deri vat i ve angeo grpMe oph BE ez RTENHd‘éi"al&ciarFB-’e@'ﬁgn C%‘E’H Widpablegki{®®nat i vel y
be used 0 .ﬁfafs%%nttnn@dich|ehﬁa&h9{e Mr% ﬁréé’&ﬁ@%?ﬁbé@@hl@%d%h ydBgdpnal removal

of the boc P standard procedures ke acidic treatrrent wth for
exanpl e -|-|:Aza|r e provides (9d). Compounds of general formula (1) wherein E is C=8, 5(=0) .

or $(=0); can be prepared according to the above procedure but with the use of
reagents like thiocarbonyl diimidazole, thionyl chioride or sulphuryl chioride

respectively instead of phosgene.

10
Compounds containing a hydrazine group linked to the P2 unit, i.e. X is —=NRJNRJ- in
general formula |, or when the P3 and P4 units are absent and G is NRjNR;j, can be
prepared as depicted below. Scheme 10 shows the introduction of a hydrazine
derivative to a 5-membered P2 building block.
W/Rﬂ W/RB
>l\ i phmtrophenyl
chloreformate
0 H/NHE LY N A >(\JJ\/N N A
e x
o R7T R7 g R7T R7
10a 10b 10¢
W.—RB
TFA Hoo X N A A'is a protected carboxylic agid, substituted amide or
_ HN" \[r suiphone amide or CR4R4
) g R?7 R?'

Scheme 10

Reaction of tert-butyl carbazate (10a), optionally alky| substituted on one or both

nitrgogens, with p-hitrephenyl chlcroformate in the presence of a base like sodium

hydrogen carbonat followed by addition of the P2 building block (10k) provides the
20 urea derivative 10¢. 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



WD 2005/ 073216 PCT/ SE2005/ 000096 49 suitabl e sol vent such as
di chl oronet hane, provides the hydrazine containing derivative (10d).
Al ternatively, any appropriate hydrazine derivative, such as

mor phol i n- Xy hadloRBys Pi peridin-1-ylam ne or the |ike canpdigphiifigmed 0 9AD
I nstead of the tert-butyl carbazate derivative. 5 The achi eved conpound can

then be further extended by cuopling of a P3 or P4-P3 building block to the
primary am ne of conpound 9Ad for exanple as shown in schenme 11. R15 O Or
R5 o0 HNaN02 i G N-deprotect G-'-N¥» '"NHSOR76 Hn RO R16 ']n Y ~H ? 4
R11' H O Rl11' prepared as described in schenme 7 or 8 11la w R8 R15 O 10d
RI5 GBr Rl6 N/N NN/, \/A NnOHR11'" R16HNno0oGR/ R 11b o

Rif" 1lc Bt?rl?able@%%ehhﬁxcﬁ%%léﬂﬁnfrd)rﬁéthéﬂ%‘l pRNidEd e rdAnd 8RR Of a

macr ocycl e rotected carbox c aclid, substituted afm de or sul phone
anm de or CRapgtive mgd)seql{gr@gtn@y any approprlate hydrazine derivative, such as

morpholin-1-ylamine, piperidin-1-ylamine or the like can be linked to 9Ab instead of
the tert-butyl carbazate derivative.

The achieved compound can then be further extended by cuopling of a P3 or P4-P3
building block to the primary amine cf compound 9Ad for example as shown in
scheme 11,

KBr

]rj NaNQ,
-depl‘Gtect \L’H\ 4JY H 804

prepared as described in scheme 7 or 8

11b O R11

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

10 Scheme 11
Treatment of the a-amino compound (11a) with sodium nitrite, potassium bromide
and sulphuric acid (Yang ef af. 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).

15
The linkage between the P2 and P3 building blocks may also be constituted of a
carbamate group and a general route fo such compounds is depicted in Scheme 12,
which illustrates the technique with a variant in which P2 is a proline derivative.



Treatnment of the a-am no conmpound (11 a) with sodiumnitrite, potassium
brom de and sul phuric acid (Yang et al. J. Og. Chem (2001), 66,
7303-7312) provides the corresponding a-brono conpound (11b) which upon
reaction wihhixpsaheve described derivative (1 Cd) prorimsEodshethydr azi ne
containing derivative (11 c¢). 15 The linkage between the P2 and P3 buil di ng
bl ocks may al so be constituted of a carbamate group and a general route to
such conpounds is depicted in Schene 12 which illustrates the technique
with a variant in which P2 is a prali ned derivative. WD 2005/ 073216

PCT/ SE2005/ 000096 50 WR8 CIIN NXA' 0 anmide 0 OR7 R7" H2N-R16 + HO-OH
coupling R16, NA /OH 12R7* 12a R15 H R15 12b 12c W R8 0 R16, N'OUN NXAA
is a protected carboxylic acid, substituted H R15 O O R7 & am de or

sul phone am de or CRAR4'. 12e Schene 12 The desired, opf"\f onal Iy protected,
am no capping group (12a) is coupled to a hydroxy acid b) using standard
peptide coupling techniques foll owed by reaction w td_t Syel gctrophilic
P2 buil ding bl ock (12d) d:leSCI’I bed above and popti onal Eﬁprot c’r?(on provi des

const ruct (12e) Conpou ckis c pint® RBRUM’t can be
prepared as HINTRSt rhit ed” | &g c&ﬁln a&\/\ﬁ %\ﬁ(ﬁﬁ %ﬁhﬁrﬁ&dﬁ

que as
applied to a egnpound ?fb o mul a | R15

2

.R8
W
O
— R8s, O N NXAI A'is a protected carboxylic acid, substituted
H amide or sulphone amide or CRAR4A’,

R15 O o R7 R7

12¢
Scheme 12
The desired, optionally protected, amino capping group (12a) is coupled fo a hydroxy
acid (10b) using standard peptide coupling techniques followed by reaction with the
5 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 |
10



WD 2005/ 073216 PCT/ SE2005/ 000096 51 WR8 NN4XH WR8 )q ( )k a R11' ~ ( g (
)k d N NVA" 13b Na/ X Y NN'KA OOR7 RT RLI1 OOR7 RV 13a 130 WR8 W
R8 )q ( )k peptide coupling ( )g( )k HZN'7/ XUN NYYA' or R O N-XUN NS~-A
R11' O O R7\Jghoheeyati ve am nation H R11' O 0 R7 RV 13dpdger20foobiss has the
sane definition as Rllbut is not part of a macrocycle. A is a protected
carboxylic acid, substituted am de or sul phone am de or CR4R4'. Schene 13
Chl or ocar banoyl derivative (13a) can be reacted in a displacenent reaction
with an azide derivative (13b), prepa®®ed by nethods known fromthe
literature, in the 5 presence of a base |ike sodi um hydrogen carbonate to
give (13c). Xis as described for general fornmula (1). Reduction of the

azi de function for gxanple by polynmer bound trighenyl phosphine in a
solvent |ike nethdnhol or any_-oth&H suitable reduction nmethod provides

internediate (13 |ch subsequently can ber ted wi th an acid under
pepti de coupl png tlgns or th an rqedAlCtl ve am nation
reaction 10 pr(ﬁfdl g des -—arrd—%;eooﬁ‘ ar ne ctl—\fe4—y- Schene 14
shows an alternftive Ro&i'e t owards conp Hs | aclkd ﬁ@ carboxy group in the

P3 Uni t. WO 2005/ %3216 PCT/ SE2005/ 000096 52 WS VIRS (=Yg ( Yk )q )k

W.RB . W_RB
{0 (7 % peptide coupling " (D7
HZN/\KX.YN NXAZ reductiv?araminaﬁcn e\ﬁ/\rx.\[rN NKAI
R11' O O R7 R7 R11 O o R7 R?'
13d 132

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

Scheme 13
Chlorocarbamoyl derivative {13a) can be reacted in a displacement reaction with an
azide derivative (13b), prepared by methcds known from the literature, in the

5 presence of a base like sodium hydrogen carbonate to give (13c¢). X is as described
for general formula (1), Reduction of the azide function for example by polymer bound
trichenyl 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

10 providing amides and secondary amines respectively.

Scheme 14 shows an alternative route towards compounds lacking a carb oxy group
in the P3 unit.



C, N\ /A + PgO-~-/XH HO -yXyN NXA 0 0 R7 R7 IR11' R11' OO R7 R7 14a 14b
14¢c W RB WR8 ox )q ( )k RL6-NH (')g ( )k ox . ~ /X NRl6, XNA OYY
reductive H\-m Y X '"R11' OO R7 R7' amnation R11' O O R7 RT 14d 14e R1l'
has the sangodgfsiofiid on as R11 but is not part of a macrqayaeusofbosd s a
protected carboxylic acid, substituted anmi de or sul phone am de or CRAR4".
Schene 14 Instead of using the azide derivative (13b) in schene 13 the
correspondi ng, optionally protected, hydroxy derivative (14b) can be used
in the displacenent reaction with the 5% chl orocarbamate (14a) and thus
introducing a primary al cohol. The al cohol (14c) can then, after optional
deprotection, be oxidized with a suitable oxidizing agent |ike for exanple
Dess-Martin periogignane to formthe correspondi ng al dehydgg Reaction of the
al dehyde with aVesired amne in a reductive am nation r action using a

reagent |ike f exanple pol ystyrene bound cyanoboroh de in a sol vent
i ke THE pI’OVI 10 am ne deriyatikxyes (1l4e). A ter 1“y aI thoI (14c)
can be reac %3/ wté‘bl BCacyl ati ng or al er t he
appropriate cendi tIoOFRl?S H70 provi de Ester and et her ound RrRespecti vel y,

i.e. Gis 0 in general fornula14d). 15 Subsequent reactmn of the forned
al cohol with a suitable acylating or alkylating agent using the appropriate

conditions provides the est@s and ether compounds respectively, i.e. Gis O
in general formula (1). \A¢§“L2005/ 073216 PCT/ SE2005/ 000096 %3
e (() { )K T - (g)c,‘(z;r X
0 reductive N
/\351 \[(l/ 0 R? R7' amination /jﬂ/ﬂ‘ 0 F{7>(R7
14d : 14e

R11' has the seme definition as R11but is not part of a macrocycle,
A is a protected carboxylic acld, substituted amide or sulphone amide or CR4R4".

Scheme 14
instead of using the azide derivative (13b) in scheme 13 the corresponding, optionally
protected, hydroxy derivative (14b) can be used in the displacement reaction with the
5 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

10  amine derivatives (14e).

Alternatively alcohol (14¢) can be reacted with a suitable acylating or alkylating agent
under the appropriate conditions f¢ provide ester and ether compounds respectively,
i.e. Gis O in general formula (I).

15
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).



Alternatively the |inkage between the P2 and P3 building bl ocks can be via a
guani di ne group and a general route to such conpounds is depicted in Schene
15. W R8 WR8 0 R16,&1 ~NH2 ( )g )k )g)k 7 HNA 1) CO Na SNNA
150 R171' %137295% %)5 NaNHCN NC , N O RNRT HgCl12 15a 15b pWsih3oWofBs ) d ) K
R16, G 0 Ng H20 R16 GNVNVNg NXA* R NC O R7 RT IR11" INC O R7 R7
N NI -12 15d 15e R11' has the sane definition as R11 but is not part of a
macrocycle. 5 A" is a protected carboxylic acid, substituted am de or
sul phone am de or CR4AR4'. Schene 15 TeEatnment of the P2-buil ding block
(15a) wth thiocarbonyl diimdazole or the like in a solvent |ike
di met hyl f ormam de foll owed by condensation with sodiumcyanamde in a 10
solvent |ike ethanol affords the thiolate internediate (15b). Reaction of
internediate (15b) with the desired building block, here shown as a capped
P3 bui | di ncplisrrsigikely tedinkags eaivvelersthe ifd ang &d3dyyiiding bicoks @adiewiaave (15d). O her
bU|Id|ng bl r 4+ l-ed to the
nt er nedi atg(e&%(@glg)5 ﬁy%dﬂoﬁ é%rlﬁsrgl}r?tﬁ eﬁgggﬂﬂpﬂé\rﬂ%lﬁ}?égﬁ%%ggﬁﬂéﬂgﬁgf (15d)
mnth di l uted hydrochloric acid gives the guanylurea 15 derivative (15e). WD
2005/ 073216 PCT/§§2005/000096 54 \When R7, 3% and A" contains functiona
groups, these afe suitably protected by i hods recogni zed{by persons

skilled in th , see for exanple Boda O R18. NH,
T i % G
H N A __:I_)_C_DI___»_ Na S. N N Al 15¢ R11
s K -
O R7 R7'  2) NaNHCN ne O R7 R? HgCl,
15a 15b
-R8
; w
W R8
f (T Ok R16 i N ( l\jq "
R18.. NN—_ n. a  HCUHO \GJLT/ N7 N A
G T bt RI7 N \ﬁ%r
RiT N._  § R7R7 c O R
C !
Irl\ll NH,,
15d 15¢
R11" has the same definition as R11but is not part of a macrocycle.
5 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

10 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 (12¢c)
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

15 derivative (15e).



G eene cited above. 5 Formation of macrocyclic conpounds Conpounds accordi ng
to the present invention wherein an al kyl ene chain extending fromthe

R7/ R7' cycloal kyl to Rx or R" thus form ng a macrocycle, can be prepared as
descri bed Rghowsoizid able P1, P2 and P3 buil di ng bl ocks,pcarsepsososdosor S
thereof, are coupled toget her usi ng the strategies described above,

foll ovved by a ring-closing 10 reaction (nmacrocyclization). The substituent
WR8 of the P2 building block can be incorporated via a Mtsunobu reaction
as described above, before or after fd%mtion of the macrocycle or the
desired building blocks can be coupl ed together using the appropriately
substituted P2-building block. For macrocyclic structures extending from
the R7/ R7' I y ropriate side
chai n can V%%bée)ﬁlgﬁe%%&rIgd&gamég’?c@m&grﬁ%V\?Ds%%g%gglwbﬂ%r%%ﬁgg route to
macr ocycl i S aeAndsizee by RewANS Fkillsd irethe artssaripcekampleBedairlesort he  techni que
applied to@R:GRMBAYAHRAVI Ng a 5-nmenbered P2 scaffold and a spiro-

cycl opropyl group int e P1 noiety, where the macrocycle extends fromthe P3
side 20 chain. WD 2005/073216 PCT/ SE2005/000096 55 O R8 0" R8 0 ~, 0 NH2

MeO N, ~35 NFB'rnllatloﬁ:lo\‘Ha%c\hcco%ﬂodﬁ@l@ 0 0 The 16a 16b O,R8 0 O MO N NN O
ni, 2,3,4,5,

Compounds according to the present invention wherein an alkylene chain extending
from the R"/R” cycloalky! to Rx or R*! thus forming a macrocycle, can be prepared as
described below. Suitable P1, P2 and P3 building blocks, or precursors thereof, are
coupled together using the strategies described above, followed by a ring-closing

10 reaction (macrocyclization). The substituent W-R® of the P2 building block can be
incorporated via a Mitsunobu reaction as described above, before or after formation
of the macrocycle or the desired building blocks can be coupled together using the
appropriately substituted P2-building block. For macrocyclic structures extending from
the R7/R” cycloalkyl to R", P3 amino acids coniaining the appropriate side chain can

15 be prepared as described in WO00/59929,

A typical route to macrceyclic compounds is shown in Scheme 18 which illustrates the

technigue applied to a compound having a 5-membered P2 scaffold and a spiro-

cyciopropyl group in the P1 moiety, where the macrocycle extends from the P3 side
20 chain.



On 16d Scheme 16 Coupling of proline derivative (16a) with the
appropriate, acid protected, amno acid (16b) using e.g. the phosgene
conditions described above provides (16c¢). Formation 5 of the macrocycle
can then bew%%ﬁsi/(ﬁgn?“t via an ol efin nmetathesis reacti Op-hiSH206s 08000 - based
catal yst such ‘as the one reported by Mller, S.J., Blackwell, H E.; G ubbs,
RH J. Am Chem Soc. 118, (1996), 9606-9614, Kingsbury, J. S., Harrity, J.
P. A, Bonitatebus, P. J., Hoveyda, AL H, J. Am Chem Soc. 121, (1999),
791-799 and Huang et al., J. Am ChenPSSoc. 121, (1999), 2674-2678. It will
al so be recogni zed 10 that catal ysts containing other transition netals such
as Mb can be used for this reaction. Optionally the double bond is reduced
and/or the ethyl ester is hydrolysed by standard hydrogepati on and/ or
hydr ol ysati on net hods respectively well known in the ajt. Alternatively the
nmet hyl ester cam-B® selectively hydrol ysed fol | oyed by, oupling of a
R16- G P4 bui | di bl ock by standaid ptide coupling ¢ i%ﬁo s. The 15
macrocycl i sati tep gdescri bedol nySchene 16 M&8n %a'be pp o the
correspondi A cli c.anakogue escr-bed above! Ohenotfie | i nker
contains a W0520051 0, ngbeT SE2005)/000096 56 nitfbgen atonithe ring
closure can be carri‘ed out by reductiye amination a describedX in

W00/ 59929. Macrocycli®yconpounds witfjout the cycl opfiopyl noiety in the Pl
part , i.e. the Bsmacrocyclic ritiy extends directly fromt¥e peptidic
backbone at the carbon adjacent R7, can be prepared using the nethods
descri bed herein. An exanple wherein a proline derivative is used as the
cyclic P2 scaffold iis shown in(§gmene 17. ,R8 w RS

0
N. N N
b N n=1,2,34,586,7
0 0 g

5
=

16d
Scheme 16
Coupling of proline derivative (18a) with the appropriate, acid protected, amino acid
{16b) using e.g. the phosgene conditions described above provides (16¢). Formation
5  of the macrocycle can then be carried out via an olefin metathesis reaction using a
Ru-based catalyst such as the one reported by Miiler, S.J., Blackwell, H.E.; Grubbs,
R.H. J. Am, Chem. Soc. 118, (1996), 9806-3614, Kingsbury, J. 8., 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
10 that catalysis 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 bullding block by standard peptide coupling conditions. The
15 macrocyclisation step described in Scheme 16 can alsc be applied fo the
corresponding carbocyclic analogues described above. When the linker contains a



W-1zN A O /N OH 1) phosgene ~I I{ H2)ph ~ "N N~ NaHCO, / 0 17b 0 111f
17a HATUO O OEA 17 WRB NH, ON /NN A 17d ROM 0 0 n 17e R8 W NAWH
A Ris a protected carboxylic acid, 0 substituted am de or sulfon amde. O

0N is 1, 2wo3psh9hed 17f Scheme 17 10 Coupling of a spid@hb@oadoby! gl yci ne
derivative (17a), to the acid function of the P2 building block (17b) using

standard peptide coupling conditions yields the am de derivative (17c).
Renoval of the Boc protection group by acidic treatnent foll owed by
formati on of a chlorocarbamate by tredifrent with phosgene in the presence of
WO 2005/ 073216 PCT/ SE2005/ 000096 57 sodi um hydr ogencar bonate and subsequent
reaction with the olefin substituted am no

nitrogen atom the ring closure can be carried out by reductive amination as described
in WO00/598929.

Macrocyclic compounds without the cyclopropyl moiety in the P1 part | i.e. the
5 macrocyclic ring extends directly from the peptidic backbone at the carbon adjacent
R’, can be prepared using the methods described herein. An example wherein a

proline derivative is used as the cyclic P2 scaffold is shown in scheme 17.
RE

HZN d”/ 1) H
2) phosgene
NaHC}CJS

O 4 O Y

17a HATY
DIEA

H
N N A
\H/ RCM

A'ls a protected carboxylic acid,
substituted amide or sulfon amide.
nis1,2,3,4o0r5

Scheme 17

10 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



acid (17d) provides the urea conmpound (17e). A ring closing netathesis
reaction is then effected by using for exanple Hoveyda- Gubbs catal yst
whi ch gives the nacrocyclic conpound (17f). 5 Even though schenme 17 shows

t he synt het@gzﬁ‘g@y@q@e using a P2 building block whereiprtdieoRBogupstit uent
is attached to the scaffold, it will be apparent that an unsubstituted P2

scaffold could be used and the R8 group introduced at any suitable stage of
the synthesis, using any of the nethods described herein. 10 Buil ding bl ocks
to be used in the preparation of conpowhds wherein the macrocycle extends
fromthe nitrogen in the |Iinkage between the P2 and P3 fragnents i.e. Xis
NRx in general fornmula I, or in the preparation of conpounds wherein the P3

d P4 f et i ; ' fad Thi I
an F 3hEMN @d%%p@%ﬁﬁbﬁ%aﬁd ﬁmsga}%@ﬂreactﬁahﬁ.ﬁ A& Hiefh bc sg@teedl Q@“fr a

formula |, can 1 : e prep as outlined in sc 18k HN
L"Jn p/\ N=Rd (WFo)\pgpvidesNhe mieamorporis (17@)a APing gosi@omatathesis reactiogis 4, 5, 6,

7, 8 18c LHchsbs LG vav@kl able or is
readily pr?ﬁ%f%%cl grb i ﬁ@?g&t&:%a@% l%e({)%?de‘é;cﬁ%on (E)%Et%ﬁﬂ{eglivreg al kyl am ne
Wi th di -termadsemyglic ehdatbdtlEfle, can be reacted with an appropriate
wunsat uy ated al cohol under M tsunobu conditions to provide the alkylated

carbamate (18b). Subjection of 18b to acidic conditions |ike for exanple
treat nent VER thaugh sersroateshavsdbe gynthetis se@iarentising REZRUWAPS PSSt hane gi ves

the free 3ffcRg, thkded siMilieBniG8 Bl Sel i e dcdiR)R it RAl A AHRH: thitbhpg any of the

previously 25 descrijbed strategies. Macrocyglic structures containing a
hydr azi ne” ginsefstifuted Paseaifoldrgonig beorsefrrmine R areurintreditsedsal anwnegitalrg , i'n
gener al f orglYsdrkhe SRatheBR, HiRPAYAS tYmbthedd RBeAbditicra@R! y N WO 2005/ 073216
PCT/ 8E210005/ 000096

Building blocks fo be used in the preparation of compounds wherein the macrocycle

extends from the nitrogen in the linkage between the P2 and P3 fragments ie. X is

NRx in general formula i, or in the preparation of compounds whetein the P3 and P4

fragments are absent, f.e. m and n are 0 and G is NRj in general forrmula |, can

15 typically be prepared as outlined in scheme 18B.

D 0
Q\OJL AR WMOH >l\oJJ\N/\Mn/\\. ALial HN%
DIAD b ku
18a PP 18b nis4,2 34,5678 15¢
Scheme 18
Carbamate 18a, which is commercially available or is readily prepared for instance by
20 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
atkylated 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

25 described strategies.

Macrocyclic structures containing a hydrazine group /.e. X is NRjNRj ormand nare 0
and G is NRjNRj, in general formula |, can be prepared by linking a suitably N-



58 al kyl ated carbazate derivative to the P2 fragnent. Al kylated carbazate
derivatives can be prepared, for exanple, as described in Schene 19, 1011
OH>0 NNH2 OO0 H nH 19a 19b 19c 5 Schene 19 Oxidation of the
appropri at eyglghel€ 1 9a) effected by a suitabl e oxidatg@arkiiBishesiod | ke for
exanpl e with N-methyl norpholine oxide and tetrapropyl anmoni um perruthenate
in a solvent |ike dichloronethane provi des al dehyde (19b). Reductive

al kylation of 10 tert-butyl carbazate with the afforded al dehyde gives the
desired N-al kylated building block (18c). Alternatively, any desired
hydrazi ne derivative such as norpholin-1- ylam ne, piperidin-1-ylam ne or
the like can be used instead of tert-butyl carbazate in the reaction with
al dehyde 1 i ng

Bl ocke sui CiPEReaREt SRR I RARGRL Ml e Rt

ni trogen omemmar@ﬂdm@xmplgr@qﬁsp@bedam Rohemed®. either with an w unsaturated
al kyl chain appropriate for subsequent mnmacrocycle formation or with any

ot her suitable al kyl group. WD 2005/073216 PCT/ SE2005/000096 59 \ 0 O H
R-OH zNNH2 N-N NN HZN ND AD C. 4 R %Q?Rip 20a 20b 20c

ot et RS W A

n=12345
19a 19b

Scheme 19
Oxidation of the appropriate alcohol (19a) effected by a suitable oxidation method like
for example with N-methy! morpholine oxide and tetrapropylammonium perruthenate
in a solvent like dichloromethane provides aldehyde (19b). Reductive alkylation of

10 tert-butyl carbazate with the afforded aldehyde gives the desired N-alkylated building
block (19c). Alternatively, any desired hydrazine derivative 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.

15 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.



~) 70 P2 coupling 2) P2 coupling 0 % H NNNNN Ilul Ristl or R I(r) O
m unsaturated aturatedurated C5 C,alkyl chain O nis 1, 2, 3, 4, 5 6, 7
20e 20d Schenme 20 Reaction of a SU|tany prot ected hydrazi ne derivati ve,
for exanpl gyd dgo3nekh@x0- 1, 3- di hydro-isoni dol - 2-yl ) - car bagir&eamsdoober t - but yl
ester (20a), which can easily be 5 prepared by a person skilled in the art,
with a desired alcohol, R OH under M tsunobu conditions provides
N-al kyl at ed hydrazi ne conpound (20b). Renoval of the phtalim do group
effected by treatment with hydrazine &° a derivative thereof |ike hydrazine
hydrate or hydrazi ne acetate provides the carbazate (20c). The afforded
primary amne can then either be be coupled to any desired P2 fragnent using
any of 10 the netbodscpreV|oust descrlhﬁd to give the ureag derivative (20d)
or alternativye ¥t an be further .Iate usHm@Hfor ex | e the

reductive a @ i giri bg i NNSRK IH2 d coupling to a
prEVi ous dqﬁ@ji bed qi ve 15 Scherme exemplifies

P2 fragnment
t he coupling of aphydrazime ragmt ai ni ng bu I ng bl ock to cycl opent ane

scaffold foll owed by nmacrocyclisati oreb WO 2005/ 073216 P@K SE2005/ 000096 60

RB HO HOYN N O\ + ~0 ~J NNn -s Rd 2la 21b n=1, 2,3,4,5
1) MO JPZ coupling
2) P2 coupling
0 0

/jﬁ\ EHjL“’N R is C,-Cqalkyl o /:F\ E \TfN
(N, © w-unsaturated Cz-C,,alkyl chain o)
_ nis1,23,4,5,6,7
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
5 prepared by a person skilled in the art, with a desired alcohol, R-OH, under
Mitsunobu cenditions provides N-alkylated hydrazine compound (20b). Removal of
the phtalimide group effected by treaiment 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
10  the methods previously described to give the urea derivative (20d) or alternatively it
can be further alkylated using for example the reductive amination methed described
in scheme 19 followed by coupling to a P2 fragment as previously described to give
20e.

15 Scheme 21 exemplifies the coupling of a hydrazine containing P3 building block to a
cyclopentane scaffold followed by macrocyclisation.



,RBR8 > " "NN /NNGI _y/ ONN&N O O 21c 2 1d Schene 21 Coupling of
the carbazate derivative (21 b) to the P2-P1 building block (21 a) using
standard peptide coupling conditions provides internmediate (21 ¢c). Ring
closure of B fdskFipy an olefin nmetathesis reaction as glegahodadods 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-term nus of an am no acid or peptide or to protect an anino 10 group
agai nst undesirabl e reactions during s§tthetic procedures. Commonly used N
protecting groups are disclosed in G eene, "Protective Goups in Organic
Synt hesi s" (John Wley & Sons, New York, 1981), which is hereby
incorporated by refgrence. N- protecting groups include acyl groups such as
fornyl, acetyl, pPRopionyl, pivaloyl, t- butylacetyl, 2-chloroacetyl,
2-bromoacetyl, tpifluoracetyl, trichloroacetyl, phthalyl, o 15

nitrophenoxyﬁﬁet atichlforobutyryl, henzoyl, 4-chl orobenzoyl,
4- br onobenzoyl )™ 't bgbenzoyl , +and e ik\e\;/{,&gl)o\nyl aroups such as
benzenesul fonylg p-tol esul fonyl andl the I k&, carbamate forni ng groups

such as benzyl oxycar bo . p- chIorobenzyIB&ycarbonyI,

p- met hoxybenzyl oxygar bonyl , p-nitrobenzyl,gxyearilnnyls

2-ni trobenzyl oxycar bonyl, p-bronobenzyl oxycarbonyl, W) 2005/073216

PCT/ SE2005/ 000096 61 3, 4-di net hoxybenzyl oxycar bonyl ,

4- met hoxybenzyl oxycar bonyks  2-nitro-4, 5-di met hoxybenzylgxycarbonyl,
3,4,5-trinmet hoxybenzyl o®ycarbonyl, 1-(p-biphenylyl)-12nethyl et hoxycarbonyl,
a, a- di nmet hyl -3, di met kQxybenz onycarbOﬁéL&/ﬁ?nzhyd ,

t - but oxycarb .. 5 di \s t hoxycarb |+, sopriopyl oxycar bonyl ,
ethoxycarbonyl% nﬁ?’?gﬁ ~o Akl yexycarbonylhi~y ™ N
2,2,2-trichl oroet ysa phenoxycar bonyl , 4-{ gi xycar bonyl ,
f I uor enyl - 9- net hoxycar bonyl ,

21c

Scheme 21

Coupling of the carbazate derivative (21b) to the P2-P1 building block (21a) using

standard peptide coupling conditions provides intermediate (21¢). Ring closure of
5 (21c) 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

10 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, -
butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoracetyl, trichloroacetyl, phthalyl, o-

15 nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4—ch!oroben20yl, 4-bromobenzovyl, 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,



adamant yl oxycar bonyl , cycl ohexyl oxycarbonyl, phenylthi ocarbonyl, and the
| i ke; alkyl gropus such as benzyl, triphenyl nethyl, benzyl oxynethyl and the
i ke; and silyl 10 groups such as trinmethylsilyl and the |Iike. Favoured

N- pr ot ect i ngy@sgasipsaigncl ude fornyl, acetyl, benzoyl, piyar@¥iesooooss
t-butyl acetyl, phenylsulfonyl, benzyl, t-butoxycarbonyl (BOC) and

benzyl oxycarbonyl (Cbz). Hydroxy protecting group as used herein refers to a
substituent which protects 15 hydroxyl groups agai nst undesirabl e reactions
during synthetic procedures such as se O-protecting groups disclosed in
G eene, "Protective Goups In CXganic Synthesis,” (John Wley & Sons, New
York (1981)). Hydroxy protecting groups conprise substituted nethyl ethers,

for exanpl xyet hoxynet hyl ,
2-(trinet hs? SI’E!FE&PE ﬁ@ﬁ’é‘?‘h !hgﬁ%{ﬁ@&%’{dz I(c))t caﬂﬁfn aler al kyl 20 et hers
such as |so%mtfpy11 dléleﬁquy%ﬁmylésﬁémoavu §/4x5étlnfi§ﬂhoxub§ﬁmxyﬁﬁr@0wh phenyl et hy! :
t et rahydr op. r s, for exanple,
2,2,2-tri ch?lgﬁagéﬁ%n%fmel e h;ﬁé eﬁr‘%ﬁglf g%h%&gﬁ%wg trimethyl rsrPI |,

e g hsk) b deryca DS beaP AP SN, LI EEbANE. pr cpal
t - but yl di imgthokybenz carbpy!ydedic sarpgn R P XY DT pr epared by
reacti ng. ¢ hishydb@itihoff. Rl IBn@egBhRaKYI R Carb . (éATRkEBonACE! at e,
propi onat e, Benzoate and I'nt at%(g condi'ti ons ‘caused by
flavivi rus gWENyesIIDV2 2ihicklorpssgrpsonyl prargkarbonyk é- t ypi cal | y

admi ni St er eushcABRIBHAL ARraHN0 My BHBRIR o BRI A B 100 Lo 5000

nM such as 300 2000 Thi's corresponds to a dosa e rate, dependi ng on
t he bi oavai qi%ﬂiqntydcy(y@ﬁrb@wé velpheHYRKYEFoNgF Phemylthipershoryl, @nd the Ike: &Yl kg/ day,

r ef er abl d't ornmal adult
Will be JO%’“A%”*’?Q“’“%3%9%‘*%*@%9&85‘69’“%{ R0 e A 85 oy,

pref er abf y @oups gich ag tripeé Y‘%!sz‘ gubthe tike. frgvourss Hﬁéo"?‘éi'ngtﬂﬁ“ﬂﬁd%%‘ﬁ@ units per
day. As W gl AceW%Fr%wwaw %butsl@(sageprreﬂp@@fdﬁw beNA{, X—bmo&?ba'?ﬂbﬂyls' ze and

met abol i c condltlon of the tient as well as the severity of the infection
and may nee®QQ d e&@'%i’%ﬁ"‘f%ﬁ ki’?v?)ncomtant nedi cations. 5

_ Hydroxy protecting group as used herein refers to a substituent which protects

15 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 methy! ethers, for example, methoxymethyl, benzyloxymethyl, 2-
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl and other lower alkyl

20  ethers, such as isopropyl, ethyl and especially methyl, benzyl and triphenylmethyl;
tetrahydropyranyl ethers; substituted ethyl ethers, for example, 2,2,2-trichloroethy!;
silyl ethers, for example, trimethylsilyl, t-butyldimethylsilyl and t-butyldiphenylsilyl; and
esters prepared by reacting the hydroxy! group with a carboxylic acid, for example,
acetate, propionate, benzoate and the like.

25
in treating cenditions caused by flavivirus such as HCV, the compounds of formula |
are typically administered in an amount to achieve a plasma level of around 100 fo
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

30 to 2 mg/kg/day. A typical dosage rate for a normal adult will be around 0.05 to 5 g per



As is good prescribing practice with antiviral therapy, the conpounds of
formula | are typically coadm nistered with other HCV therapies to avoid
the generation of drug escape nmutants. Exanples of such additional HCV

antiviral tRghaRi@sisnclude ribavirin, interferons, incugdmaspeays ated
interferons. Additionally a nunber of 10 nucl eosi de anal ogues and protease

inhibitors are in clinical or preclinical developnent and will be anenabl e
to co-administration with the conpounds of the invention. Accordingly a
further aspect of the invention provid8s a conposition conmprising a ] 5
conpound of forrmula |I and at | east one further HCV antiviral in a comon
dosage unit, such as any of the dosage forns described bel ow, but

especi al | Y q) &Ef%lrél:%(y 0.3 B sBbp 5e od-A Ry in Bhe CPREHIS 08 uﬁ;];é beidbgl suspension

or solution for oral” or Injection wuse. A further aspeCt of the 1nvention
provi des a Afetiod Bhermacrutieals Aopgm ratss wilbyaspWih Biei sizecandrmelgbelicr us i nfecti on,
such as HC\, Gi?HﬂPBf'tﬁé BQtién‘P%s FEMLS el sBlerfy ofdRe Eﬁé&lbﬁ Q%&H?,néé’dﬁo%s”at' on of
a conpound o{‘ ornula | and at |east one ?urt er HCV antiviral. A related
aspect of tasiusias\iaigansAMpRviedicationsoat i ent pack conprising a first

phar maceytical conposition, preferably in unit dosage form of the conpound
of formula I and a second pharmaceutical conposition, g\)%)l cal | ){Hal SO in

uni t dosage’¥i§oRYd BIRECHdnaastce With agtidiehthiptePy the APRPAIIS W toRNHat A€ pat i ent
pack, of a seeMndoiifAvindiranivity bihat HORtHRAHIQND RaakhdyéderaRAeugnt |y al so be
provi ded with mstgurcsi ons pri tedﬁan, tgg Qackalgai or a container therein,
or on a pacieSHRe MH@als: =xarapies Risush gaditionabaGY aghvirad gIRRIRS MEUd i ni strati on
of the respa@abkiveniafonBarsidigRbedsRiarnaicte@ns AdWialiQnpatdrent s are
co-infected, g ,Hrone to SUBEI‘I nfection, with other infectjous 30 diseases.
Accor di Hyl y'Uegoplf fRRIPIUES R tpr%i?a%eHE“'P'F?\%?fﬁi"bﬂ'%ag% RiEdNCBhbi nat i on

t her api es cqvplbpmeRdaridhal e ametiske &f cotdiminigiiiohivih tiocdmidmbiabRbe i n t he sane
WO 2005/ 073216 PCT/ SE2005/ 000096 63 dosage unit or co-packaged with at

| east one fOYAHBY anti-infective pharmaceutical. The conpound of the
invention and the at |east one further antinfective are admnistered
st mul taneousl ¥ Rlan S ARREE dbebdur il RUSAbn ¥rodhed 928 pS S RYNggg to the
15 compound of formula | and at least one further HCV antiviral in a common dosage
unit, such as any of the dosage forms described below, but especially an crally
administered tablet, or capsule or a liquid suspension or solution for oral or injection
use. A further aspect of the invention provides a method for the treatment or
prophylaxis of flavivirus infection, such as HCV, comprising the sequential or
20 simultanecus administration of a compound of formula 1 and at least one further HCV
antiviral. A related aspect of the invention provides a patient pack comprising a first
pharmaceutical composition, preferably in unit dosage form, of the compound of
formula | and a second pharmaceutical composition, typically also in unit dosage form
and generaily in a separate container within the patient pack, of a second HCV
25 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
30 diseases. Accordingly, a further aspect of the invention provides combination

therapies comprising the compound of the invention co-formulated in the same



nonot her apy dose for the agent concerned. However, certain antifectives can
i nduce 5 a synergistic response, allow ng one or both of the active
ingredients to be admnistered at a | ower dose that the correspondi ng
monot her apywoh@ésexagpl e in  drugs prone to rapid met abopdSgnzbg oedpsA4,
co-dosing wth the H'V protease inhibitor ritonavir can allow | ower dosage
reginmes to be adm nistered. 10 Typical coinfections or superinfections with
HCV include hepatitis B virus or HHV. Accordingly the conpound of the

i nvention is advantageously co-adnini sbéred (either in the sane dosage
uni t, co-packaged or separately presci bed dosage unit) with at |east one
H V antiviral and/or at Ieast one HBV antiviral. 15 Representative HV

tivirals j | - T, ZD
ravud ne. (edER NP toa by ROl Bhn et Paioehial, 20
abacavi r, (momoaqéﬁijthe |1ra/ﬁntmbﬁndéhq reyst Epﬁ furthgr andinfectivecdre abi ne ( FTC,
Entri : 00475
Ent 11 ve) *ﬁ%‘ﬁ%kd&%ﬁ e e e oy SR eavi 1
(DAPD), D- daeotieansy ¢osg)or the guerbranqesitd Bownmytalnéwmtl\t%wn@dymh| l'1ion
ACH 1264413) o et 08k 8 diB)ing ROty of 116t n P gBRIELo 87340, | NKC 20

(thioether phos Kucer a), deoxy- 3" -fl uoroguanosi ne (FLG

& its pr odrw@n@t@@ﬁ! R Iy &Lﬂfe that &\ﬁeqogré%pwmwmonet@m Fonfgpmiledet DPC- 817) .
25 Repr esendrad b’r@thd'rﬁ&bMﬂﬁm‘iﬁ' %Aﬂ'd&%o@ﬁ@%ﬁtﬁ'tlﬁ% Ay S)ro?é(a%“ renz

(DWVWP- 266, Sustiva), nevirapine Vi ramune calanolide A and B
( Advanced I_'F'F'E'to"gfﬂné}'ﬁ'&é%') a"%ﬁ?’ﬁ’v@%?%@%l&@fﬁﬁ@? agminiggre Pfizer), GM695634
(GW8248; GSK), MV- 150 (Medivir), M026048 (R-1495; MedivirAB/ Roche),
NV-05 2 2 (ldenjx Pharm), R- 278474&&% hnson & Johnson), RS-1 588 (Idenix
Pharm ) 10 Tl\b’ﬁioéb?olfﬁ%d‘koﬁ‘?)ﬁh%%”@feﬁwnﬁ M'“CIW%P?@“?PQWB%Q@@V Johnson &
Johnson), U&cZ&ﬁngﬁﬁh@%mpbmm of tﬁé\mvenYNR %@ntédmwwwrﬂlmst\é@&t@i@@r 073216
PCT/ SE2005/ 0 0096 epr{gsent a rot ease, i nH i tor cl ude PA- 457
( Panacos), ok @Pﬁu” Wﬁrqﬁcg‘age Of—l TRly PSS BeRrBRINS ‘?;{ fenavi r

(VX-478, Aqemroae eV asfivirabdraNdriat least one HBV antiviral.

15 Representative HIV antivirals include NRT! such as alovudine (FLT}, zudovudine
(AZT, £ZDV), stavudine (d4T, Zerit), zalcitabine (ddC), didanosine (ddl, Videx),
abacavir, (ABC, Ziagen), lamivudine (3TC, Epivir}, emtricitabine (FTC, Emtriva},
racevir (racemic FTC), adefovir {ADV), entacavir (BMS 200475}, alovudine (FLT),
tenofovir disoproxil fumarate (TNF, Viread), amdoxavir (DAPD), D-d4FC (DPC-817), -

20 dOTC (Shire SPD754), elvucitabine (Achillion ACH-126443), BCH 10881 (Shire)
SPD-756, racivir, D-FDOC, GS7340, INK-20 (thioether phospholipid AZT, Kucera),
2'3'-dideoxy-3'-flucroguanosine (FLG) & its prodrgus such as MIV-210, reverset (RVT,
D-D4FC, Pharmasset DPC-817) .

25 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 (idenix Pharm.), TMC-120/125 (Johnson &

30 Johnson), TMC-125 (R-165335; Johnson & Johnson), UC-781 (Biosyn Inc.) and
YM215389 (Yamanoushi).



(Reyataz), indinavir sulfate (MK-639, Crixivan), Lexiva (fosanprenavir
calcium GW 5 433908 or 908, VX-175), ritonavir (Norvir), lopinavir +
ritonavir (ABT-378, Kaletra), tipranavir, nelfinavir nmesylate (Viracept),
saqui navi rwé g ggﬁ Fortovase), AGL776 (JE-2147, KNed@&Eedsop@en M ni ng
Hol di ngs) & é? %Pfl zer), DPC-681/684 (BMs5), (GS5224338; G |ead Sciences),
KNI - 272 (Ni ppon M ning Holdings), Nar-DG 35 (Narhex), P(PL)-100 (P-1946;
Procyon Bi opharnma), P-1946 (Procyon Bi ophar ma), R 10 944 (Hof f mann-LaRoche),
RO 0334649 ( Hof f mann- LaRoche), T™C- 1154 (Johnson & Johnson), VX-385
(GN640385; GSKNertex), VX-478 (Vertex/GSK). Other H 'V antivirals include
entry inhibitors, including fusion inhibitors, inhibitors of the CD
receptor, inhibitors of the CCR5 co-receptor and inhibitors of the CXCR4 15

coreceptor, or a pharmaceutically acceptable salt or prodr t her eof .
Exanpl es d%epr@ﬁnﬁﬁwﬁ Y Bratesss “H“r'%tom\}ﬁﬁ'wf(‘ A%BHWOS)AE%Q%%)JCWBI ockAi de/ CR

( ADVENTRX phaf gns HGTRMS @ﬁo @i&ﬁe@?%ﬁﬁﬁenaah@x 41 F Agewblabé)dgtakdnad®, R698,
Fuzeon), KRHL Kurehg mgﬂég%ﬁ Ea 4128 GW873140 AK- 602,
E-913; ONOReEBHERNEERaNYT sulfals (Migh t’.f“’?'l’ﬂr 0 aﬁﬂ?é?ﬂ?j"“?‘%%@"‘{ Progeni cs
Eha[] m/ )Ts S(33908 3PodeH Ot 1787 6RBhavieReinnBp ket g Rlonavir mg55 318?7@1%&1

oche/ Tri rrer| '

UK- 427, 857073 VE&%*”‘E&EH?%V'@EE (gfara‘ier%}eﬁ%{@é"” ?“h‘f‘ﬁaﬁ? tF3 "éﬁﬁg %77%810 (Merck &
CH:%V) anfl \2“5(02 2(1%“2‘4&1 E@ap)g}yg\ﬂ}ldmﬁé ROONg9)828- EISSF(IH;WQDPG&@WBSZ?FES??I es of

| ani vudi ne és%%d’?’fg éﬁj&iﬁ% 6‘?&?9?)" kﬁf%@r%&?ﬁﬂ&émﬂgﬁ?@ﬂ@f %palrpgggodrugs such as
g/ln?/;VIZlol S(Naeqé( ;SPM)M Qda(ﬂ:rgzz@cpsdcymmdptshagg@)z Eﬁlg@a (Flegseh B;aprha&rnaHBVal <t MV
w0 2008 0 BoRR BRI SR s e e P I T A b BRd et ve
agent to béhasem)nvsiias ¢dViskdodes; Gs}ﬂvmepr,efb(matﬂ/ertemsmesent |t as part of a
pharmaceutical fornulation. Such a fornulation will conprise the above

defined active agent together with one or nore acceptable carriers or
exci pi ent sOtirdHOpantvinalk incluoteleatry inthibita eiotluding fugivednteémtoss, infiiglocanftheer (s) nust

be CD4 receptor, inhibitors of the CCR5 co-receptor and inhibitors of the CXCR4

1S coreceptor, or a pharmaceutically acceptable salt or prodrug thereof. Examples of
entry inhibitors are AMD-070 (AMD11070; AnorMed), BlockAide/CR {ADVENTRX
Pharm.), BMS 806 (BMS-378806; BMS), Enfurvirtide {T-20, R698, Fuzeon),
KRH1636 (Kureha Pharmaceuticals), ONO-4128 (GW-873140, AK-602, E-913; ONO
Pharmaceuticals), Pro-140 (Progenics Pharm), PRO542 {Progenics Pharm.), SCH-D

20 (SCH-417680; Schering-Plough), T-12492 (R724; Roche/Trimeris), TAK-220 (Takeda
Chem. Ind.), TNX-355 (Tanox) and UK-427,857 (Pfizer). Examples of integrase
inhibitors are L-870810 (Merck & Co.), ¢-2507 (Merck & Co.) and S(RSC)-1838
{shionogi/GSK),

25  Examples of HBY antivirals include adefovir dipivoxil (Hepsera), and especially
lamivudine and 2'3'-dideoxy-3'-fluoroguanosine (FLG) & its prodrugs such as Miv-
210, the 5'-C-valyl-L-lacty! prodrug of FLG. These latter HBV antivirals are particularly
convenient as they are also active against HIV.



5 acceptable in the sense of being conpatible with the other ingredients of
the fornulation and not deleterious to the recipient. The fornul ati ons
i nclude those suitable for rectal, nasal, topical (including buccal and

subl i ngual )y ozg%/d’/ cOr parenteral (incl udi ng subcut aneoi,@wsmtagsr;(ﬁﬁﬂg§cul ar,
i ntravenous Intradermal ) adm nistration, but preferably the

formulation is an orally adm ni stered fornulatlon The formul ati ons nmay
conveniently be presented in unit dosage form e.g. tablets and sustained
rel ease capsul es, and may be prepared B any nethods well known in the art
of pharmacy. 15 Such net hods include the step of bringing into association
the above defined active agent with the carrier. In general, the

formul ati ongy, @13@%@&1%% Ry al:'t%fa%%mtéf p@9GmintstrbiBlork i R ré?aiasng th Nt O

association t tive agent wt Id carriers or |n i/ divided solid
carriers orpréasinhit aaﬁarttoﬁ@nhamﬂaﬁe@t@gbfamwl@t}@apﬁﬁw@ g feempptiiugit commpise i nvent i on

extends 0 (ELBARCAL: PEFAAGEAToGIRITRAEY! 167 ocaTRORIcIRR: SOTDI T 51 ng 20

bringing a conpoun or mu armaceuti cally acceptable salt in
conj unct i orexeipieatssh entionallyvathds T@"WHW@@GﬁntﬁaTh?C%fé'@'é?it%l‘ Becarrier or

vehi cl e.s | fadhg abl@ﬂﬂﬂh@%ﬁéﬁ@f&ﬁng%ﬁ{pﬁmguﬁth %‘otlﬁ&ﬁrﬁ’%&@éht@@ﬁthb”vm Ves

intimate m x har maceuti cal excipients and e active ingredient in
salt form fPWé-&ﬁtloﬂ %“g "ot delpteripisdp i aiPeBt use exci pi ents which are non-basic
in nature, i.e. either acidic or neutral. 25 Formulations for oral

adm nistration in the present invention may be presented as discrete units

such as cap@ﬂ?lf@@"”'@ﬁ’é‘ﬁ&‘%‘ld@ﬂh?s&tﬁ‘lé?@e fos ravtadgieeal WPicg! Encpidbg@duesairidd  anount

of the act 'éﬂ@hrﬂﬂ:@mvagﬁﬁi ar m&wle.ral chltﬁﬁr@@ab&ﬁane%ﬁs anSahiEcu@R iRFavBndilaspensi on
of the_active in qgueous |iquid or_ a non-agqueous |iquid; or as an

oi | - i n- Yt énd "thﬁﬁf'ﬂa'éﬁﬁmg'ﬁyﬁ“% byt R/Uﬁfﬁ@rb’ythe Brnuletigp e@ned@llvysi on and as a
bol us etc. a:’zﬂnme?élﬂf‘éfm&%&ﬁTﬁﬁﬂrﬁtﬁaﬁlﬁﬁ/nmf&%em@ﬁly\%t defgarisluhio

ST o Saerdh oPheb asalea sk Baiede AR BB bl by "
agent s, forargxesthdds WaIr kidwnag @i 4t of gRhdidcp, sorbitol, tragacanth,
pol yvi nyl pyrrolidone
15 Such methods include the step of bringing into association the above defined active
agent with the carrier. In general, the formulations are prepared by uniformly and
intimately bringing inta association the active agent with liquid carriers or finely
divided solid carriers or both, and then if necessary shaping the product, The
invention extends to methods for preparing a pharmaceutical composition comprising
20 bringing a compound of Formula | or its pharmaceutically acceptable salt in
conjunction or association with a pharmaceutically acceptable carrier or vehicle. If the
manufacture of pharmaceutical formulations involves intimate mixing of
pharmaceutical excipients and the active ingredient in salt form, then if is often
preferred to use excipients which are non-basic in nature, i.e. either acidic or neutral.
25 Formulations for oral administration in the present invention may be presented as
discrete units such as capsules, cachets or {ablets 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-agqueous liquid; or as an oil-in-water
liguid emulsion or a water in oil liguid emulsion and as a bolus etc.
30



(Povi done), nethylcellul ose, ethylcellul ose, sodi um carboxynet hyl cel | ul ose,
5 hydroxypropyl net hyl cel | ul ose, sucrose and starch; fillers and carriers,
for exanple corn starch, gelatin, |actose, sucrose, mcrocrystalline

cel I ul ose, Wobé?msﬁ@””i tol, dicalcium phosphate, sodi upgftt06ddHeeand
alginic acid; and lubricants such as nmagnesium stearate, sodium stearate

and other netallic stearates, stearic acid, glycerol stearate, silicone
fluid, talc waxes, oils and colloidal silica. Flavouring agents 10 such as
peppermnt, oil of wi ntergreen, cherry 83 avouring or the lIike can al so be
used. It may be desirable to add a col ouring agent to make the dosage form
readily identifiable. Tablets may al so be coated by met hods well known in

the a”m)re ﬁg&%r&"?&’c SRS Wo&ﬁ%ﬁ%@’af? @sqegﬁ %!f\ﬁb?%ap%gl%éoﬁ%"y Wi th

one or ccessory |ngred|ents y be prepared by
conpr essi ngterm saitatdeicarsiel leclnﬁaﬂwahwlasrseclaaﬁ teremagy exmipiens a.gf biedingl owi ng f orm

such a5, a PR (GoxaBbRILSES aclH LORB| i e, Boliffrordddlr | cant

inert diluen pr eser vat - active'or gent. Moul ded
tabl ets my(%ldm@eﬁwhvﬂﬁ@duléﬁm@ihybewi% sedira carﬁawaﬂevlﬂeellmo&@ ure of the

powderedscowwr@gmtﬁﬂ@&m%&%@m BR4 gtaLchqme% Qid'déﬁﬁém iabxhhRidt abl ets may

be opti onal scored formulated so as t provide
sl ow or con€dibisfasen. geladasiactese, tSH“e”O%ﬁiﬁﬂlfv‘i@C%%j’éWﬂe catinlre?. kpelimmeanitdns sui t abl e

for oral adgiRALSk Hds ﬁﬁhtb”&ﬁ:‘dﬂf#@cﬂl@r@’e@%@%g@rﬁ@%la %ne%'egnts@ﬁéﬁ %€ agent in a

fl avour ed base, usual sucrose and acacli a or tragacant pastilles 25
conpri si ng maen%qmwa@aj@modwm snareleand o enedalias %@’aﬁél %‘@ﬂrﬁ agidd gl ycerin,

or. sucrose @I?&hré@@érﬁt’e @ﬁébn@%?dhmﬁésc@%hh%blﬂﬂjaq Qﬁcﬁﬁﬁv&@*r@%@ﬁts' n a
suitable liqhid carrier. The conpounds of formula | can form'salts which

f or m an 18ddPYShGIERePRERIEL ObPT WIREETITPRTy EhemioTRvoulsls s Sha ke capriserecisadi cal | y

accept abl e watyeoeqfestrél@e@@maladsumg ég@ﬁﬂulneaké%é ddsagé n% ré@duys of organic
aci dS especl al oxyI ic acids i ncl udi ngs but not limted to acet ate

trifluor oac@FﬁTﬂf@ Ie| 5@'?[3*@6!”33@?'%6%8?%“ Ry mptheds wellknawatie thedll eat e, nal ate, WO
2005/ 073216 PCT/ SE2005/ 000096 67 pantothenate, isethionate, adipate,

al gi nate, partate, ben but yr at e, i gluconate, cycl opentanat e,
Gl Dconept ankiabeGiighes GRS CHRATEI IR AP S e i, A Bt hS of Rore

15 accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active agent in a free flowing form such as a powder or
granules, optionally mixed with a hinder, lubricant, inert diluent, preservative, surface-
active or dispersing agent. Moulded tablets may be made by moulding in a suitable
machine a mixture of the powdered compound moistened with an inert liguid diluent.

20 The tablets may be opticnally be coated or scored and may be formulated so as fo
provide slow or controlled release of the active agent.

Other formulations suitable for oral administration include lozenges comprising the

active agent in a flavoured base, usually sucrose and acacia or tragacanth; pastiiles
25 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

30 linclude salts of organic acids, especially carboxylic acids, including but not limited to
acetate, triflucroacetate, lactate, gluconate, citrate, tartrate, maleate, malate,



hexanoat e, fumarate, nicotinaté, pal noate, pectinate, 3-phenyl propi onate,
picrate, pivalate, proprionate, tartrate, |actobionate, pivolate,
canphorat e, undecanoate and 5 succinate, organic sul phonic acids such as

net hanesul pﬂgrﬁ;ﬁ)ﬂ { hanesul phonate, 2-hydroxyet hane sud@hanais®oooss
canphor sul phonat e - napt hal enesul phonate, benzenesul phonate,

p- chl or obenzenesul phonat e and p-tol uenesul phonate; and inorganic acids such
as hydrochl ori de, hydrobrom de, hydroi odi de, sul phate, bisul phate,

hem sul phat e, thiocyanate, persulphate5ﬁﬂm5phor|c and sul phonic acids. 10
The invention further extends to salts of the conpounds of formula |I which
may or may not be pharmaceutically acceptable, but which are useful as

synthetic | &h@ﬁ%%&ﬁ[onéteeauﬁ@alté d@h éxéspﬁaw b‘éh%'té‘%ﬁrrﬁé repl aced as

necessary. e tnvention inclu ugs o conpounds of formula I.

Prodr ugs  of diglieonats C&@Jﬁmme@uqogﬁmm%e |Jglygererherpbates exatdameptannaieh
foll'ow ng agi, ba%rﬁh’la%etrﬁccﬁlnah%af:élﬁﬁ%terﬁécﬁﬁaﬁ@ eapwecm%ma@g pldigte formul a |

in vivo generally followhn %/ sisin th I'i ver or pI asma. Typi cal
prodrugs ar @V?Jﬁf&r pRpERiate éﬂrltf? eatestabloapieerilpter f@anaﬁrmfaf%wéempﬁv agh er s

(including Qiteﬁua{@ab@aﬁ&tﬂpﬁbn@faclax@ugxé/s ﬁwé’tﬂ&r‘iésﬂfﬂ:ﬁonﬂ@%ﬁ&@%&lﬁh%‘té y
accept abl e am des or carbamates of am ne functions or pharnaceuti caIIy

accept abl e %ﬂ?y‘é@{‘}@rt@ar@fSUH%PPBBB@yC?Wﬁtﬂﬂﬁ@“atﬁr?ﬁﬂﬁ?ﬂi‘%ﬁ’%l"l@F%ﬂ’f%ut| cally

accept abl e @é{zehésulmlna@ep caiokaﬂengé{e@mghodafhcmdd ta%eaég;%ona@t Bagoy!
butyryl, t-butyryl, stearyl pi val oyl , gyate esters and sul phom C

esters (| c PH@@@‘CCP@MS\Pé’HhP?BWrm@q h%@*@“ﬂei drpigdide: sdRe. or aryl) .
Phar maceut i B@ulbb(até(f‘r%@rﬂétﬂbﬁﬁe Qﬁ%@\raﬁatwpé@mﬁhdt@wbs@lolﬁy n@bMehshidadds. t he
et hers disclosed in W 4 56é esaﬁ)em };@m no?‘% and 25
et hoxyartf nodR§/Invention f%’g'f%(ﬁ’ﬁﬁﬁ S fgrs ﬁ\‘i P‘? ENYIE 1 WHIFR MY ¢ centres
and the inveaynehbe m@trmd@_:ti:@nyramemmesmwﬂlcﬁaaé\@éemmtéﬁyr&het@;ach of these
e groups

teri t . 30 T ly, t
cbe ecponds HFERe B ke DS SE AR A8 vl 20 i1
correspond to an L- am' no acid configuration, although WO 2005/ 073216

PCT/ SE2005/ 000000, 88, L1 PNEL] e bRp b S da PHSRIR S @ one or both

15 compounds of formula [ are those compounds which following administration to a
patient release a compound of the formula | in vivo generally following hydrolysis in
the gut, liver or plasma. Typical prodrugs are pharmaceutically acceptable ethers and
especially esters (including phosphate esters) of hydroxy functions, pharmaceutically
acceptable amides or carbamates of amine functions ar phamaceutically acceptable

20 esters of carboxy functions. Preferred pharmaceutically acceptable esters include
alkyl esters, including acetyl, ethanoyl, butyryl, t-butyryl, stearyl and pivaloyi,
phosphate esters and sulphonic esters (ie those derived from RSO,0H, where R is
lower alkyl or aryl). Pharmaceutically acceptable esters include lower alkyl ethers and
the ethers disclosed in W000/47561, especially methoxyaminoacyl and

25  ethoxyaminoacyl.

The compounds of the invention have various steric centres and the invention
extends o racemates and enantiomers at each of these steric centres.

30 Typically, the stereochemistry of the groups corresponding to the P3 and P4 side
chains (ie R'® and/or R') wilt correspond to an L-amine acid configuration, although



noteworthy that the L configuration is active nothw thstanding that the
nature of the E noiety neans that P3 and P4 are typically transl ated one
atomrelative to a conventional polypeptide and the fact that the reversal

of a peptidgo8&iEsgs as 5 envisaged for P3 and P4 then giveesobdes am ne
acid side chain to the opposite side conpared to a conventional peptide
substrate. The stereochem stry of the backbone conponent of the cyclic P2
group (i.e. spanning the carbonyl of the P1 am de bond and the carbonyl or
E extending of P3 will typically 10 c®8respond to L-proline. The
stereochem stry of the P2 ring atomto which Wis bonded is typically as
showmn: w R8 (CH2)g (CH2)k N In conpounds of the invention wherein R7 and

R7' toget hape bt AscPitERAl Y- ;s&h@ﬂératonéypébt@oﬁﬁégeoc&meéomskyl wi | |
typically conprise an R/7"a substituent on the spiro cycl opropyl ring

whi ch i s i fapwety hatdhal sonfiguptiopris %Ct'F@"%ihN?hséaqu“ﬂ "B?t t['?-;Aat‘a{WcP theNEN s A or

anti to A gt W@an@Tﬁat%éﬂd #Meamcduywaﬁslﬁeme%ﬁh%%@é@a
PCT/ SE2005/ 000 96 Conveni ent spiro carbon of such a

oy oo B UPNE ol PRAYA FE the THsb et Ha ROl FHERICe FBTER 86 H R A 5

Conveni ent | ghvaRgdY for PSERaR4 URATitEResahS Binfe-RNGEiIRMRM b the BEhoamd agent to A

isin a syn
compared {¢ a conventional peptide substrate.

The stereochemistry of the backbone component of the cyclic P2 group (i.e. spanning
the carbonyl of the P1 amide bond and the carbonyl or E extending of P3 will typically

10 correspond to L-proline. The sterecchemistry of the P2 ring atom to which W is
bonded is typically as shown:

(Clilzjq {CHyk
WNAS)(
o
in compounds of the invention wherein R” and R” together define a spiroalky! group,

such a spiro-cycloalkyl will typically comprise an R substituent on the spiro-
15 cyclopropyl ring which is is orientated syn to A:

R7'a R7a R7'a
)_(1 z or ;N and §A
NTTA NRA i—N 5
H ]—H H

or anti to A:

R7'a R7a R7'a

SZ or i and ;”"
N A N R°A 5°A
H H



orientation in the follow ng absolute configuration: R7"a HRA Particularly
preferred variants have RTa include ethyl, hence the asymretric carbon

atons at position 1 and 2 have the R, R configuration. Alternative preferred
RTa 10 i nclw@egoipiske hence the asymmetric carbon atons paipgeesshoicosn 1 and 2
have the R, S configuration. Were the conpound of the invention is a
macrocycle conprising a J group, J is preferably a diastereoner represented
by partial structures (i) or (ii): HRAHRA or J 15 J syn to the am de
(i) J synto A (U especially where J6¥s syn to A Detailed Description of
t he Enbodi nents Various enbodi ments of the Invention will now be descri bed
by way of illustration only 20 with reference to the following non-limting
exanpl es. Exanple 1 WD 2005/073216 PCT/ SE2005/000096 70 O N OH

7- Met hoxy- 2- phenyl -qui nolin-4-ol (1). To a stirred round bottled flask with
t ol uene (16@nEEnIgntly; Higispise AABPN ohsusha wirp-peclorrgpy! riog hagBe)R and m ani si di ne
(12 g, 97 n@Rkguraes: added. 4 M HC in dioxane (0.5 nmL) 5 was added and the
reaction mxture was refluxed for 6 h (140 C). The m xture was co-evapor at ed
with toluene. To the crude m xture diphéﬁ@? ether (50 nL) was added and the
m xture was heated to 280 C for 2 h. vgsk“Ihe t heoretical anmount ethanol (6

N RA
H

5 Conveniently an R7® substituent on a spiro-cyclopropyl ring adjacent to A is in a syn
orientation in the follawing absolute configuration:
R7'a

)

%’NRA
H

Particularly preferred variants have R™® include ethyl, hence the asymmetric carbon
atoms at position 1 and 2 have the R, R configuration. Alternative preferred R™?
10 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 H o
N R-A N_R A
J J

s 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
20 with reference to the following non-limiting examples.

Example 1



m-) was collected in a Dean Stark trap the heating was stopped and the

m xture was cooled to rt. The crude m xture was dissolved in CH2CI 2 (100
m.) and stirred for 30 10 mn. The fornmed precipitate was filtered off and
dried whi cg‘gg%@m%z(lél 12 g, 16.4 nmmol, 17 %: pale yel IqwaouabeedH (300
MHz, DMSO- (s, 3H, 6.24 (s, I H, 6.88-6.96 (dd, I H J = 9.07
Hz, J = 2. 47 Hz), 7.19 (d, 1 H 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, 1 H J =9.06 Hz); "C (75.5
MHz, DMBO-D6): S 55.3, 99.6, 15 106.9, 7013.1, 119.1, 126.4, 127.5, 128.8,

130. 2, 134.1, 142.2, 149.4, 161.8, 176.4. Exanple 2 XI " loll XN OH H O
Boc-L-tert-leucine-OH (2). 20 Triethyla mne (890 L, 6.40 mml) was added
dropwise to a stirred solution of L-tert- |gucine (300 ng, 2.29 mvol) and

in dioxane/ water 1:1 (8 nL)

di-tert-butyl dicarbonate (599 ng| 2.74
gt N ixture was extracted with

and the solution was stirred over® F
petrol eum et her (2x) and the aqueoug_phade was cooled to O C and carefully
acidified to pH 3 by sl ow addi ti on of 4M NaHSO4H20. The acidified water 25
phase was extracted with Et OAc é and®? he conbi ned organi ¢ phases were
washed wi tthMeihpRe2PpRNVEasnoliad- Ct'lﬁ n dried, filtered and concentrated to

gi ve the tifdelRu80R! Q&ﬁgdlﬁas@@_{hstaa@ﬁ@h@@@rﬂ.?@thyVﬁer&@f’%@Hﬁ% (592, 99 %

as a colorl ess powder urther purificati on was needed (300 MHz,
CR0D) 8. 0.8 Aofy-ansd a5 SoR] TmeoweEute i HEJe AKEnE 78 S\
CD3OD) 6 27%yak.add8d &nd &b @aclh MixtuBdwas rekbteddor & 14140 °®. FxaiBhBe Fabl

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 CHCly (100 mL) and stirred for 30

10 min. The formed precipitate was filtered ¢ff and dried which gave 1 (4.12 g, 16.4
mmol, 17 %): pale yellow powder.,
"H (300 MHz, DMSQ-Dg): 8 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 = 8.06 Hz); '°C (75.5 MHz, DMSO-Ds): § 55.3, 99.6,

15 106.9, 113.1, 119.1, 126.4, 127.5, 128.8, 130.2, 134.1, 142.2, 149.4, 161.8, 176.4.

e X

AL A oH
H o

Boc-L-ferf-leucine-OH (2).

20  Triethylamine (890 nL, 6.40 mmol) was added dropwise fo a stirred solution of L-tert-
leucine (300 mg, 2.29 mmol) and di-feri-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 NaHSO4-H:O. The acidifled water
25  phase was exiracted with EtOAc (3x) and the combined organic phases were washed

with brine (2x) and was then dried, filtered and concentrated to give the title



-~OQUN O H ((S)-Cycl ohexyl - net hyl car banoyl - met hyl ) -carbam c acid tert-butyl
ester (3). Boc-Chg-OH (387 ng, 1.50 mmol) was coupl ed to nethyl am ne
hydrochl oride (111 10 ng, 1 .65 nmol) using the sane HATU coupling
condi tions &% iesiRtesynt hesis of conpound 7. The crude pepdihbswess
extracted with Et OAc, washed with brine and concentrated. Purification by
flash col um chronmat ography (EtQAc) provided the title conpound (307 ng, 76
% as a colorless solid. 1HNWR (300 Mz, CDCI3) S 0.91-1.13 (m 2H),
1.14-1.31 (m 3H), 1.44 (s, 9H), 1.61- M5 1.80 (m 6H), 2.80 (d, J= 4.7 Hz,
3H), 3.91 (dd, J=7.1, 9.1 Hz, | H), 5.23 (b, I H, 6.52 (bs, 1 H; 13C NMWR
(75.5 MHz, CDCI3) 6 25.9, 26.0, 26.1, 28.3, 28.5, 29.6, 40.5, 59.5, 79.7,
155.9, 172.4mpBYRdbE: thgOodes) o9 a ddiddlebt pdfler. No further purification was
((S)-1-1[((9) - &/cl ohexyl - met hyl car banoyl - net hyl ) - car banoyl | - 2, 2- di et hyl - prop
yl }- carbaniede®id tert-butyl ester (4) To a solution of compound 3 (98 ny,
0. 362 mmol )yl ' ( - j. et i e (115

H Wﬁg?}dgﬁ' TM@&EFA, ((3%@&)”9; w%? e(§ ngn)t 1.4¥8J 6H) aosked §i): SR ('751.2

m., 0.742 mo Xture was stirred "~ 25 for 2 at room
t enper at ur M CED) 37T, ABah Gt & B8 0adH5.clééBapdt-at ed with tol uene. WO
2005/ 073216 PCT/ SE2005/ 000096 72 The deprotected am ne was di ssolved In DV
(5 m.) and coupled to conmpound 2 (84 ng, 0.363 mmoi) using the sanme HATU
coupl i ng cdadinpiehs as in the synthesis of 7. The crude product was
extracted with Et OAc, washed with brine, dried, filtered and concentrated.
Purification by flash colum chro aleyN/(toI uene/ EtOCAc 1:1) 5 provided
the title conpound (128 ng, 92 % as acelorless solid. 1H NWR (300 MHz,
CDCI3) 50.99 (s, 9H, 1.02-1.30 (m 5 1.44 1s, 9H), 1.58-1.77
{{S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamic acid fert-butyt ester (3).
Bec-Chg-OH (387 mg, 1.50 mmol) was coupled fo methylamine hydrochloride (111
10 mg, 1.65 mmol) using the same HATU coupling conditions as in the synthesis of
compound 7. The crude product was extracted with EtOAc, washed with brine and
concentrated. Purification by flash column chromatography (EtOAc) provided the title
compound (307 mg, 76 %) as a colorless solid.
"H-NMR (300 MHz, CDCls) 5 0.91-1.13 (m, 2H), 1.14-1.31 (m, 3H), 1.44 (s, OH), 1.61-
15 1.80 (m, 6H), 2.80 (d, J = 4.7 Hz, 3H), 3.91 (dd, /= 7.1, 9.1 Hz, 1H), 5.23 (b, 1H),
6.52 (bs, 1H); "®*C-NMR (75.5 MHz, GDCl;) § 25.9, 26.0, 26.1, 28.3, 28.5, 29.6, 40.5,

59.5, 79.7, 155.9, 172 4.

Example 4
A \i/j\ K
N N, A
HJE( e

{(S)-1-[{{S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-

20

carbamic acid fert-butyl ester (4)

To a solution of compound 3 (98 mg, 0.362 mmol} in methylene chioride (3 mL) were

added triethylsilane (115 mL., 0.742 mmol) and TFA (3 mL). The mixture was stirred
25  for 2 h at room temperature and was then evaporated and coevaporated with toluene.



(m 4H), 1.78-1.89 (m 211), 2.79 (d, J = 4.7 Hz, 3H), 4.11 (d, J = 9.3 Hz,
1H), 4.33 (app. t, J = 8.5 Hz, 1 H), 5.65 (b, 1H), 7.25 (b, 1 H), 7.39 (b,
1 H; 13C-NWR (75.5 MHz, CDCI3) S 25.9, 25.9, 26.0, 26.2, 26.8, 28.4, 29.0,

29.7, 34.5w3%bn93% 4, 62.4, 79.4, 10 156.0, 171.4, 1Hcrkeabosanabe 5 11 0
Hept - 6-enal (5) 15 To a solution of hept-6-en-1-ol (1 nL, 7.44 mmoi) and

N- et hyl norphal i ne N-oxide (1.308 g, 11.17 mmol) in DCM (17 nmlL) 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 atnospfére before tetrapropyl ammoni um
perrut henate (TPAP) (131 ng, 0.37 mmol) was added. After stirring for
additional 2.5 h the solution was filtered through celite. 20 The sol vent

th B dd by flash
Sol umn chr hat SR ieoRIPRRRENES REBVEIT OAPE: BT bl MESaBYd? B B 1) o
an oil. Exmﬁppés%mrw) Nﬁmm&maam%lﬁﬁ\(@)cwnlmaéﬁ@l%raézni/t@c,edﬁilb@mpi 6 acid
tert-butyl Tﬁ%’bﬁjﬁe(p%du];?wﬁs §%é&émltipét0'_¥\c( @Igsﬁ&i with @rﬁ‘% Hﬁ‘;@ﬂ' )llté?gﬂjaﬁoent but yl

carbazate (8 nmol % -) was a round nol ecul ar
si eves (1150rnf@ntrmyi Purifisatigrk m@hm@n\m Pwabnéolpﬁrﬁf @%/11300096 73

stirredsf oy ro%ld@dﬂiéﬁﬂe c\!&?ﬁmntjtmm f@ﬂ %gé@%&@ﬂ%n&e' ite and evaporat ed.
The resi dug di ssol ved AcOH (3rrL) NaBH3CN (95

ng, 1.51 rm'dNMRW MH@e@D@tthﬁ@ (%cﬂl'l)ﬂ@?ﬂﬁﬁsﬁmsﬁﬂ) Aekd Evel) hEBHIL77 The

t t t d
Eronc (6 mi HhL7RT, D A, 290 d AEIE, I, D SRR T Rarocs

he organi c
brine, dri é¥proldr %%@1%9}@ &/ dpdrat’eld. (bThe, 7@94‘%0’6‘& afReNMa difc? Miis
hydrol yzed ¢y 503t dreBly W ioh288 3 § 26U ob.02p8 723M NaH 58.4, 62,4, 79 4,

10 156.0,171.4,171.8.

Example 5

AN

0
Hept-B-enal (5)

15 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 (TRPAP} (131 mg, 0.37 mmol}
was added. After stirring for additional 2.5 h the solution was filtered through celite.

20  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

>L0j\N,NM

N'-Hept-B8-en-(£)-ylidene-hydrazinecarboxylic acid teri-butyl ester (6)
To a solution of 5 (68 mg, 0.610 mmol) and ferf-butyl carbazate (81 mg, 0.613 mmot)
in MeOH (5 mL) was added ground molecular sieves (115 mg, 3A), The mixture was



mL). The m xture was stirred for 2 h and the MeOH was evaporated. H20

-) and DCM (5 m-) were added and the water phase was extracted three

imes with DCM The conbined organic phases were dried and evaporated.
if

icati QQO@%S)(OI;:@%'I 10 col umm chr omat ogr aphy (t ol uene/ptrityhooaegivst e 9: 1
with 1 %triethylam ne and toluene/ethyl acetate 6:1 with 1 %

triethylamne) provided the title conmpound (85 ng, 61 % as an oil. Exanple
70H Hp 15 ((S)-1-Cycl opentyl carbanoyl -2, 2-di net hyl - propyl ) - car bam ¢
acid tert-butyl ester (7). To a cold &lution of 2 (133 ng, 0.575 mmol),
cycl opentylamne (64 L, 0.648 mmol) and DIEA (301 L, 1.73 mmol) in DWF (3
m -) was added the coupling reagent HATU (240 ng, 0.631 nmol). The m xture

was sti ”egt e‘prforhoailu Fﬂ@r@vﬂ“&’r‘ftmﬁ@%lt&%gt@%’q‘ﬁé«e‘ﬁ not%/]%pgr%t YHhe ef%fduﬁoo.m

t enper at ur he sol'vent was renove eatln reacti on ask in
wat er bat hwaademl\&drm divsted (prmag eoe éc@HdBmh)e N@Bjﬂa@mé(aﬁasg diglsommeld in et hyl

acetate, ajlLehy 'a‘h tﬁé‘@olﬁ’ﬂ&?\ﬂé&s@’éﬁs&e}"ﬁ ht"‘"i’ﬁ%?e%fcféﬂ ﬁ‘n%ct&r‘e%é dwq;:é&‘ bri ne,

dried, f| tere evapor at e urlflcalon romat ogr aphy

(tol uene/ ethfiﬂgyrsaturate@ltféaf@ $plufiero\fi rdle RnERIOAE (8 & J@Ecﬂﬁ@ﬁfﬂqmsﬁwas 82 9% as
colorlegs %é’@d%ﬁ bn%é é%:'lﬁﬂﬁ%%l I(IQIED@OWme %H%)/er l@g and évaé)g}a)(ed 8- 1.48

(m overl apped

3.76 (b, | cyyo Qra%adﬂtgéweﬁ]hyqiromfed ngﬂzatmlsni\v@ M@@sl/ §TG'21%dI3d¢NSE‘£b05/ 000096

:7));' é "%3 ?(‘pémﬁ) Thé rr"ﬂture7v3§s %W%d(fZﬁz R aMT'%he I@E@Hsv}as eﬁfaggraﬁed ?@O \Z)S mgf 5, 28.3,
and DCM (5 mL) were added and the water phase was 'ext'racted three tlmes with

DCM. The combined organic phases were dried and evaporated. Purification by flash

10 column chromatography (toiuene/eihyl acetate 9:1 with 1 % triethylamine and
toluene/ethy! acetate 6:1 with 1 % triethylamine) provided the title compound (85 mg,
61 %) as an ail.

Example 7

Q@ H
lej\n\g,o\}/
15

{(S)-1-Cyclopentylcarbamoyl-2,2-dimethyl-propyl}-carbamic acid fert-butyl ester (7).
To a cold solution of 2 {133 mg, 0.575 mmol}, cyclopentylamine (64 pL, 0.648 mmol)
and DIEA (301 ulL, 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
20  hours at room femperature. 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 evapoerated. Purification by flash column chromatography {(toluene/ethyl
acetate 4:1) provided the fitle compond (140 mg, 82 %) as colorless crystals.
25
"H-NMR (300 MHz, CDCls): § 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,



HOCNJ'07 5 0 H (S)-tert-Butoxycarbonyl am no-cycl ohexyl -acetic acid nethyl
ester (8) To a solution of Boc-Chg-OH (53 ng, 0.206 nmmol) in acetone (3 nl-)
were added nethyl iodide (195 L, 3.1 mml) and silver (1) oxide (53 ng,
0.229 mml o IRQorigt ure was allowed to stir over ni ghtpcikgdpos@asd on flask
that was covered wth 10 alumniumfoil. Thereafter the solution was
filtered through celite and evaporated. Purification by flash colum
chromat ography (tol uene/ethyl acetate 15:1) provided nethyl ester 8 (56 ngy,
100 % as a colorless oil. 1H NVR (3007#Hz, CDCI3): 6 1.00-1.34 (m 5H),
1.44 (s, 9H), 1.54-1.82 (m 6H, 3.73 15 (s, 3H), 4.20 (dd, J = 2.8, 5.0
Hz, 1H), 5.05 (bs, 1H); 13C-NWR (75.5 MHz, CDCI 3): S 26.0, 28.2, 28.3,

29.5, 41.1 & 1h5 134 I Ok & Il H 20
(9 (9 2 b B R e e Rl DR o g ) Oy - acet i c
acid met h@ﬂ-5e§{@=r62(?9)7%@6%&7@3( 93 ng, 0.343 mmol) was deprotected and
coupled to Z-Val-OH (95 ng, 0.378 mol) according to the nethod for the
preparation of 39. Flash columm chromatography (tol uene/ethyl acetate 4:1)
gave the tiEaBPlEdpound (131 ng, 94 % 25 as a colorless solid. WD

2005/ 073216 PCT/ SE2005/ 000096 75 1}-@& (300 MHz, CDCI3): 8 0.92-1 .30 (m
11H), 1.54-1.88 (m 6H), 2.02-2.18 ( dH), 3.72 (s, 3H), 4.05-4,18 (m
1H), 4.52 (dd, J= 3.0, 5.5 Hz, 1 Hp T.J,IB\(J% 2H), 5.49 (bs, 1H), 6.52 (bs,
1H), 7.34 (s, 5H); 13C-NWR (75.5 M )T b 17.8, 19.0, 25.8, 28.2,
29.3, 3F.2, 40.5, 51.9, 56.8, 60.0, $6.8, 127.7, 127.9, 128.1, 128.3, 136.2,

> 156. 3, 1Zé)'-l‘éff—B]a?o%(ygarbonylamino—cyclohexyl-acetic acid methyl ester (8)
To a solution of Boc-Chg-OH (53 mg, 0.206 mmol) in acetone (3 mL) were added
methyl jodide (195 pl, 3.1 mmol} and silver {I) oxide (53 mg, 0.229 mmol}, The
mixture was allowed fo stir over night in a reaciion flask that was covered with
10 aiuminium foil. Thereafter the solution was filtered through celite and evaporated.
Purification by flash column chromatography (toluene/ethyl acetate 15:1) provided
methyf ester 8 (56 mg, 100 %) as a colorless oil.

"H-NMR (300 MHz, CDCls): & 1.00-1.34 {m, 5H), 1.44 (s, 9H), 1.54-1.82 (m, 6H), 3.73
15 (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
o 1 K o\/©
- N
ISP

20 (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 %)
25  as a colorless solid.



Example 10 N\ O~ O_N OOCH OO

N- Boc- 4R- ( 2- phenyl - 7- net hoxyqui noi | ne- 4-oxo) proline (10). 10 To a stirred
sol ution of N Boc-trans-4-hydroxy-L-proline (3.9 g, 16.9 mmol) in DVSO
(90L) was agddgdpRiassi umtert. butoxide (4.5 g, 40.1 mpplpspadisiofiossl his
4-chl oro-2- phenyl - 7- met hoxy qui noline (4.5g, 16.7 mmol) was added and
stirred at RT for 12 hrs. The mxture was diluted with water (180 nL),
washed with ethyl acetate (I1x30m.) and neutralized with 1 IN HCI. The solid
was filtered, washed with water and dr¥ed 15 giving (4.65g, | Omol) of

product. >95% purity by HPLC. MrH+ 464.2. Exanple 11 IN-'" ~ 0o ONOO
2-(1

- Et hoxycar l\0. | &5 Y yl - qU| nol i n

e- 20 4-yl ?ﬁy pyrroW - é-)gg?%ox 5{17](8% E?%h?”& ozfzﬁ’é‘?ﬁ

2005/ 073216HP(3W%E23}®)574@660'%(m 19) T@)S& d;bUEFtQ @&rb.BHz, 1H) 5.12 (s, 2H), 549

1- am no- 2- yinn r k r 26 mmol
107 (11 g, U 3 B e AR TS B I CONBS o S B 78, 180 2807 dea
di i sopr opyé&tZyI%ﬁn?ﬂeZ @087 50.9, 36.9 800068, 1AT et 259 126 hd2§t3 lﬂsior 1 hrs,

di chl or rrquggeq-fgéb Nty owas added. The sol ution was washed w th aqueous

NaHCO3 (sat) and 'with two portions of water. The organic |ayer was dried
and concentrated. The product was pure enough (>95 % by HPLC) to be used in

the next s

AH

0 ©C
N-Boc-4R-(2-phenyl-7-methoxyquinoilne-4-oxo)proline (10).

10 To a stirred solution of N-Boc—trans-4-hydroxy-L-proline (3.9 g, 16.9 mmol) in DMSO
(90ml.) was added potassium tert.butoxide (4.5 g, 40.1 mmol). After 1 hrs 4-chloro-2-
phenyl-7-methoxy quinoline (4.5¢9, 16.7 mmol) was added and stirred at RT for 12 hrs.
The mixture was diluted with water (180 mL), washed with ethyl acetate (1x30mL.)
and neutralized with 1N HCI. The solid was filtered, washed with water and dried

15 giving (4.85g, 10mmol) of product. >95% purity by HPLC. M+H"* 464.2.

Example 11

4 8. e

2-{1-Ethoxycarbonyl-2-vinyl-cyclopro pylcarbamoyl)-4-(7-methoxy-2-phenyl-quinoline-
20 4-yloxy)-pyrrolidine-1-carboxylic acid ferf.butyl ester (11).



602. 2. Example 12 ~I \ N O- ONNO\ O10 1-{[4-(7-Methoxy-2-phenyl-q
ui nol i n-4-yl oxy) - pyrrolidine-2-carbonyl]-am no)-2-vinyl -

cycl opropanecar boxylic acid ethyl ester (12). Conpound 11 was kept in

TFA- DCM 1: 2w(@3200340738i RT for 60 mn. Toluene (3 m-) wascpdeadsoodde sanpl e
was co-evaporated to dryness. Purity by HPLC >95% MtH 15 502.4. Exanple
13 ~0di xREBR' N NN O\ O OW 2005/073216 PCT/ SE2005/ 000096 77
1-{[1-[1-(2-Hyd roxy-inda n-1- ylcarbanogl) 2,2-di methyl -p ropyl carba m
oyl ]-4-(7- nethoxy-2-phenyl-qu

i nol i n-4-yl oxy) - pyrrolidine-2-carbonyl]-am no)-2-vinyl -

cycl opropanecarboxylic acid ethyl ester (13). To a solution of conpound 12

(0.13 mmol )To' sowf%n@?qmno Mﬁyxaa&%gr@pah@éag@o@maéem?u @;teNaHQ@Bo(zé) and a

sol uti on of ene in tol uene 600 mn of agitation

the slurry rwael f1 (1 emed0 dAaredin EEHY @Qéwa,e%rwm@%m DMﬁé4§a+).w@smge

rzei'msso' Ve(!jnédbr&l:&y%ﬁt‘y%ﬁﬁ’r’i@ﬁ@%ﬁ 08 rindIphGEr &GRS FOf MR8 (s) and
dichloromethane (4 mL) was added. The solution was washed with aqueous NaHCO;

5 (sat) and with two portions of water. The organic layer was dried and concentrated.

The product was pure enough (>95 % by HPLC) to be used in the next step. M+H"

602.2.

Example 12

10
1-{[4-(7-Methoxy-2-phenyl-quinclin-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"
15 502.4.

Example 13




hydr oxy-i ndan- 1-yl ) -3, 3-di net hyl - butyram de (0.65 mmol) was added. The
slurry was agitated for 24-40 hrs at RT. The slurry was filtered,
concentrated and subjected to 10 silica columm chromat ography (gradient

el ution fropyiR%:RCM to MeOH/ DCM 2:98) to give the tlﬁdmmmmm (89.6
ng, 0.11 mmol). Purity by HPLC >95% MrH+ 790.3. Exanple 14 6:~QH N ~N \°

OO HOI15 1-[1-[1-(2-Hydroxy-indan-1

-yl car banoyl ) - 2, 2- di net hyl - propyl ] - 4- ( 6- net hoxy- 3- phenyl -

napht hal en-1 -yl oxy) - pyrrolidin-2-yl]-2vinyl -cycl opr opanecar boxylic acid

(14). To a solution of 13 (76.7nmg, 0.097mmol) in THE-MeOH 2:3 (2 nml-) was
added 1 M LiOH 5 equiv. The solution was kept at 60 C for 60 mn. After

cooling toy a[t1' ) dro%?znjd%n%%l I%Wefﬁﬂld @ymrp |$ 1e (2 nmL) and

t hen concent yness e was u and washed
with water mermvecy@r@@nylcqunr@y@ﬁ Wc»a(y PﬂM'*@GeMF%WH@WF@t?eWY‘O give the title

conpound (% }’%@ pael4 %{d ew[égté/r (T95% by HPLC MkH+ 762.2. WO
2005/ 073216 ?SE2005 le 15 NO~ 9 OHOS O NO
To a solution of compound 12 (0.13 mmol) in THF (2 mL), was added a large excess

5 of NaHCO; (s) and a solution of phosgene in toluene (1.6 M, 600 pl). After 10 min of
agitation the slurry was filtered and concentrated to dryness. The solid was
redissolved in dichloromethane and a large excess of NaHGCO; (s) and 2-Amino-N-(2-
hydroxy-indan-1-yl)-3,3-dimethyl-butyramide (0.65 mmol) was added. The slurry was
agitated for 24-40 hrs at RT. The slurry was filtered, concentrated and subjected to

10 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

15
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 80 °C for 60 min. After cooling to RT, HOAc

20 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.



N (2- Hydr oxy-i ndan- 1-yl ) - 2-[ 4- ( 6- net hoxy- 3- phenyl - napht hal en- 1- yl oxy) - 2- ( 1-
phenyl met hanesu | f onyl am nocar bonyl - 2-vi nyl -cycl opropyl ) -pyrrolid
in-1-ylj-3,3- 5 dinethyl-butyram de (15). To solution of 14 (25 ng, 0.033
mmol ) in cRi@spEorme 1 nL) was added benzenesul f onam dectkezdds/m@oes0. 066
mol ) followed by diisopropylethylamne (34 .LL, 0.197mmol). The sol ution
was stirred at RT for 10 mn and then at -20 C for 30 mn. PyBOP (76 ng,
0.13 nmmol) was then added as a solid. _The solution was kept at 10 -20 C for
48 hours. The solution was then poured®into aqueous NaHCOB (sat.) and
washed with water. The organic |ayer was dried, concentrated and subjected
to purification by HPLC, affording the title conpound as a white solid.
Exampl e 16gmmhp©&1HuOC~ PS N\ 1O F 15 O F Resin bound

2-tert. butoxycarbonyl am no-3, 3-di metyl butyric acid (16). To Argonaut resin
PS-TFP (1.38 nmmol /g, 10 g) and 2-fent - but oxycar bonyl am no- 3, 3-

di met hyl -butyric acid (4.5 g, 20. At was-“added di chl oronmet hane (40 nl -)
and DMF (10 nL). To this mxture wastad DVAP (1 g, 8.28 mml) and then
DIC (9.5 20 m., 60.7 mml). After 3 hrs of agitation at RT the resin was
filtered and washed successively with:DW, THF, DCM THF, DCM and et her and

then dried in a vacuum WO 2Q00Q5#07321 CT/ SE2005/ 000096 79 Exanple 17
O/ HOI LM\ T
[1-(2-Hydroxy-indan-1-y|cm)l) AW \ hﬂf-yl]-carbam’c acid
tert.butyl ester 5 (17). To a por n of 16 | 00 ) in DCM am noi ndanol
(0,14 mol ) was added. The

N-(2-Hydroxy-indan-1-yl)-2-[4-(6-methoxy-3-phenyl-naphthalen-1-yloxy)-2-(1-

phenyimethanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-pyrrolidin-1-y{]-3,3-
5 dimethylbutyramide (15).

To solution of 14 (25 mg, 0.033 mmol) in chloroform (1 ml) was added
benzenesulfonamide (10.5 mg, 0.066 mmol} followed by dilsopropylethylamine (34
pl, 0.187mmol). 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

10 -20 °C for 48 hours. The solution was then poured into agueous NaHCQO; (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

KI&\H/

Resin bound 2-tert.butoxycarbenylamino-3,3-dimetylbutyric acid (16).

15

To Argonaut resin PS-TFP (1.38 mmolig, 10 g) and 2-tert-butoxycarbonylamine-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 (2.5
20 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.



m xture was agitated for 2 his. The liquid was filtered of and the resin
washed with 2xDCM The conbined |iquids were conbi ned and concentrated to
dryness to afford the title compound (20.5 ng, 0.055 nmol) Purity >95% by
HPLC. MtH A§30d@73240 13C NVR 8c (100 MHz; CDCl 3; Me4Si pcgrthosdods, 34. 2,
39. 8, 50.8, 57.9, 68.2, 73.7, 124.8, 125.6, 127.4, 128.5, 140.4, 171.6. 1H
NVR 6H (400 MHz; CDC13; Me4Si) 1.07 (9H, s, CCH3), 1.44 (9H, s, OCCH3),
2.93 (1 H dd, J9err164Hz J3,2 2.3 Hz, CH2), 3.15 (1 H, dd, J9enil6, 4 Hz,
J3,2 5.2 Hz, CH2), 15 Exanple 18 OHRRER NNHZ H
2- Am no-N—(2- hydr oxy-i ndan-1-yl)-3, 3-di net hyl butyram de (18). Conpound 17
was kept in DCMTFA 2:1 (2 nL) for 60 mn at RT. The sol ution was
co-evaporated with toluene to dryness. 20 Exanple 19 N~p 0 0 WD 2005/ 073216
PCT/ SE20051000096_ 80
(2-tert-BuEsdsRadhonyl ani no- 3, 3- di net hyl - but yryl ami no) - cycl ohexyl - aceti ¢
acid nethyl ester (19). To a sol utjoan of
2-tert. but oxycarbonyl am no- 3, 3- dth I butérlc acid (500 ng, 2.16 nmmol),
Am no- cycl ohexyl -acetic aci d ngt hy ng, 2.59 mol) and HATU (2 5
g, 5.40 mml) in DMF (20 nl-) wes adde dIOS propyl et hyl anmine (1.88 niL, 10.8
nmml ). The solution was stirred for 1 hrs at r.t. and diluted with
di chl or onelHartyd(a@-inden)1-yidarbamey)- 2R idbmetppropyditadoannit acidderd buts!. esia HCOB
(sat.) gndm\yilter (x2), dried and concentrated. The product was >95 % pure.
V-H ‘0 Exanple 20

To a portion of 16 (200 mg} in DCM aminoindanol (0.14 mmol) was added. The

mixture was agitated for 2 hrs. The liquid was filtered of and the resin washed with

2xDCM. The combined liquids were combined and concentrated to dryness to afford
the title compound {(20.5 mg, 0.055 mmol) Purity >95% by HPLC. M+H" 363.15.

10 "C NMR 8¢ (100 MHz; CDCls; Me,Si) 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 8}, {400 MHz; CDCl3; Me,Si) 1.07
(8H, s, CCHM3z), 1.44 (9H, s, OCCHay), 2.93 (1H, dd, Jgem16.4 Hz, J32 2.3 Hz, CHy), 3.15
(1H, dd, Jgem16.4 Mz, J32 5.2 Hz, CH3),

15 Example 18

2-Amino-N-(2-hydroxy-indan-1-y1)-3,3-dimethyl butyramide (18).
Compound 17 was kept in DCM-TFA 2:1 (2 mL) for 80 min at RT. The solution was
co-evaporated with toluene to dryness.

20

Example 19



0O ONNN O> O

{1-[ (Cycl ohexyl - met hyl car banoyl - net hyl ) - car banoyl | - 2, 2- di met hyl - propyl }-carb
amc acid tent-butyl ester (20). To conpound 19 in EtOHTHF 1:2 was added a
| ar ge excesgoQhoshmiziy! ami ne (30%in 15 water) and |eft mtr/9se0sfoone weeks.
The solution was concentrated to dryness and the residue subjected to a
short silica gel colum eluted with 2% MeOH i n di chl oronmet hane to give a
pure (>95% product MtH 384.5. Exanple 21 0 H2N vlil "N N~ T H 20

2- Am no- N- (cycl ohexyl - net hyl car banoyl -§fet hyl) -3, 3-di met hyl - but yram de (71).
Compound 20 was kept In dichloronethane-trifuoroacetic acid 2:1 for | h at
rt and concentrated to dryness. The residue was dried in a vacuumfor 16

hrs. Rever sgd+mh ed |éiﬁln@:§31@m% ROGYey R Xydittd xy288etit. aclna@B(5/ 073216
PCT/ %20057000096%? E@arrpl e 22 - y gpy_ \'09 NyHO {XN OH oaco (1 4

R, 2S)-1- {[(eﬁ )-1 ((1 S 2R -2- Hydroxy-i ndan- 1-yl car banoyl ) - 4- ( 7- met hoxy- 2-
To a solution of 2-ferf,butoxycarbonylamino-3,3-dimethyl butyric acid (500 mg, 2.16

mmol), Amino-cyclohexyl-acetic acid methyl ester (444 mg, 2.59 mimal) and HATU (2

5 @, 5.40 mmol) in DMF (20 mL) was added diisopropylethylamine (1.88 mL, 10.8
mmel). The solution was stirred for 1 hrs at r.t. and diluted with dichloromethane (40
mL). This solution was washed with agueous. NaHCO; (sat.) and water (x2), dried
and concentrated. The product was >95 % pure. M+H" 385 .4,

10 Example 20

pru

S

{1-[(Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-carbamic
acid fert-butyl ester (20},
To compound 12 in EtOH-THF 1:2 was added a large excess of methylamine (30% in

T
T\,u\ .

15 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.

HQN\iNi i
qh

2-Amino-N-{cyclohexyl-methylcarbamoyl-methyl)-3,3-dimethyl-butyramide (71).

Example 21

20

Compound 20 was kept in dichloromethane-trifucroacetic 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.



5 phenyl - qui nol i n-4-yl oxy) - pyrrolidi ne-2-carbonyl ] -am no}-2-vinyl -

cycl opropanecar boxylic acid (22). Conpound 12 was treated as described for
the preparation of 13 but with the use of (1S, 2R)-cis-I-am no-2-indanol

i nstead of wpanismehk (2- hydr oxyi ndan-1-yl) -3, 3- di net hylpdxipsh@fshedes f ol | owed
by ester hydrolysis as described for the preparation of 10 conmpound 14 which
gave the title conpound. Purity by HPLC >95% MH 649.1. Exanple 23 %\ N
HO HOOMH Y (1 R295-1-{[(2S,4R)-1-[(1 5)-1

- (Cycl ohexyl met hyl - car banmoyl ) - 2- met hy18115

propyl car banoyl | - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne-2-carbo
nyl ] - am no}-2-vinyl -cycl opropanecar boxylic acid (23). W 2005/073216

PCT/ SE20051000096 82 N-(tert-butoxycarbonyl)-L-valine was attached to the
resin as described for the preparation of conpound 16 foll owed by reaction
with cycl obsaygplagine as described for the preparation of 17 and renoval of
t he Boc group as described for 18. The afforded conpound was then reacted
wi th the chl orocarbamate achi eved fr 12 as 5 described for the preparation
of 13 which gave the title conmpound. Purity by HPLC >95% M+H+ 712. 3.
Exanple 24 - \ 0 o0 HN3N_. c~NOH 1 ¢ N

(1R,28)-1-{[(28 4R)-1-((1S8,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-4-(7-methoxy-2-
5 phenyl-guinclin-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-indancl 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

(1R,28)-1-{[(2S,4R)-1-[(18)-1-(Cyclohexylmethyl-carbamoyi)-2-methyl-
15 propylcarbamoyl]-4-{7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyli-
amino}-2-vinyl-cyclopropanecarhoxylic acid (23).



0 (1 R29-1-{[(2S,4R-1-((1

R) - 2- Hydr oxy- 1- phenyl - et hyl car banoyl ) - 4- ( 7- met hoxy- 2- phenyl - qui nol

i n-4-yl oxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl- cycl opropanecarboxylic
acid (24). W@rRoundicl2 was treated as described for theppigpsogbiopss of 13
but with the use of (R)-2-phenylglycinol instead of

2-am no- N- ( 2- hydr oxyi ndan-1-yl ) -3, 3-di net hyl 15 butyram de i nstead of

2-am no- N- ( 2- hydr oxy-i ndan- 1-yl) -3, 3-di_nmet hyl -butyram de followed by ester
hydrol ysis as described for the pr eparet%i on of conpound 14 which gave the
title conpound. Purity by HPLC >95% M+H 637.1. Exanple 25 WD 2005/ 073216
PCT/ SE2005/ 000096 83 \NN\\ // NOH HOnNn (1 R2S-1-{[(28,4R-1-{[(1

S) - Cycl ohexyfertsmstye @i TELBiHe- v@a%ral@taaﬁﬁdl ) maa%Em lak dedcribed for the
r banmoyl } - 4- ( - met hoxy- 2-p ui nolin e%loﬁerrol i di ne-2-carbonyl]-am

| -
no}-2- vi nyIePaiRiPh Ak eaﬂé&!@w%bwaath@sh xylamine as described
N-(tert- bU?&Xﬁ@?@ébﬂaﬂdrﬂof'—’lW'r@h@?@&’bghél%b@grow&s@bétﬂﬂb@@%rt‘i@ ‘rrliee resin as

descri bed f repar on o oun by reaction with
cyclohexanéﬁgpﬁ‘ﬁ/F%{H‘? Scfb Btgéwﬂg;het @r%aé%?az?ﬁaﬁ fep Yn8Sr enoval  of
t he Boc sgr @a@masd fhe sy progstafion of 13&hichhgvéthearid eemeeurb Pty wasiPLizen react ed
with the ch @aﬁbz{? e achieved from 12 as described for the preparation
of 13 whi ch tle conpound. Purity 10 by HPLC >95% MtH 752.4.
Exanpl e 26 %]_1N’>N Jiyl  HOOH (1 R 29-1-{[(2S,4R)-1-[(1

S) - 2- Cycl ogexi)él i 24-(cycl ohexyl nmet hyl -carba moyl) 15
et hyl car ba S48 (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrol i di ne-2-carbon

yl]- O

AR

=
9

A\
¢ |

10 (1R,29)-1-{[(2S,4R)-1-((1R)-2-Hydroxy-1-phenyl-ethyicarbamoyl)-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 61‘
{(R)-2-phenylglycinol instead of 2-amino-N-(2-hydroxyindan-1-yl}-3,3-dimethyl

15  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



am no} - 2-vinyl -cycl opropanecar boxylic acid (26).

N- (tert-butoxycarbonyl)-L-cycl ohexyl al anine was attached to the resin as
described for the preparation of conpound 16 foll owed by reaction with WO
2005/ 073216wBGHdsnE95/ 000096 84 cycl ohexanemnet hyl am nep@ssEdes@bdghed f or
the preparation of 17 and renoval of the Boc group as described for 18. The
af forded conpound was then reacted with the chlorocarbanmate achieved from
12 as described for the preparation of 13 which gave the title conpound.
Purity by HPLC >95% M+H 766.4. 5 Exdi#ple 27 (1 R 2S)-1-{[(2S,4R)-1-[(1
S) - 1- (Cycl ohexyl net hyl - car banoyl ) - 2, 2- di net hyl -

propyl car banoyl | - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -pyrrolid

i ne-2-carbonyl]- 10 am no}-2-vinyl-cyclLopropanecarboxylic acid (27).
N-(tert-butoxycarbonyl)-L-tert-butygl ne was attached to the resin as
described for the preparation of conpound 16 foll owed by reaction with
cycl ohexanenet hyl am ne as descrlbed fo/ -- preparation of 17 and renoval
of the Boc group as described for pr ded conpound was then
reacted with the chl orocar bama achlev d 15 from 12 as described for the

preparation of 13 which gave t tIe C nd. Purity by HPLC >95% M+H+
726.3. Exanple 28 N\™ OH MO ) %073216 PCT/ SE2005/ 000096 85
yl
qu

‘m

(1 R29)-1-{[(2S 4R -1-[(1 95 - 1(HQ/Ioe Ryl - car banoyl ) - 2- phenyl
ethylca rb a moyl]-4-(7-methoxy- 2- enyl - nol i n-4-yloxy)-pyrro | idi
ne-2-carbo nyl]- am no}-2-vinyl - opr opanecar boxylic acid (28).

(1R,28)-1-{[(25 4R)-1-{[(15})- Cyciohexyl-(cyclohexylmethyl carbamoy!)-methyll-
carbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyll-amino}-2-
vinyl-cyclopropanecarboxylic acid (25).

5  N-(terf-butoxycarbonyl)-L-cyclohexylglycine 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

10 by HPLC >95%. M+H" 752 4.

Example 26

T

(1R,28)-1-{[(2S 4R)-1-[(18)-2-Cyclohexyl-1-(cyclohexylmethyl-carbamoyl)-
15 ethylcarbamoyl]-4-(7-methoxy-2-phenyi-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



N-(tert-but oxycarbonyl)-L-phenyl al ani ne was attached to the resin as
described for 5 the preparation of conpound 16 foll owed by reaction with
cycl ohexanenet hyl am ne as described for the preparation of 17 and renoval
of the Boc V%Q'ﬁ,@,o@s@lﬁdescri bed for 18. The afforded conpeynrgWwasebdien
reacted wth the chl orocarbamate achieved from 12 as described for the
preparation of 13 which gave the title conpound. Purity by HPLC >95% MH
760.4. 10 Example 29 0 4 -\ OHNN ~HOO®™ (1 R2S-1-{[(2S5,4R-1-[(1
S)-1-((1 S, 2R) 2-Hydroxy-indan-1-yl caBBanoyl ) - 3- phenyl -

propyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qu

i nolin-4-yl oxy)-pyrrolidine-2-carbonyl}- 15

am no) - 2- Vi.Nykz |y i ;

N (tor1 - bubReyREYELRENRRTRERERARKKL oy 86 dherefton of 7 Angramovelotthe ;) o
descri bed PBoggroumas gesspheditor df. Ofc aioredinstnpadd wad thae teasiedvétidhé on with
(1S, 2R - Ci gdroefbaiNai@ achBUGH A A8 HRRCLHBERY R kBRI FR3 0L 17 and
removal of the Boc grouE as described for 18. e afforded conmpound was

t hen react 8¢ ti{l compdidc RUY 6% afNb&ritcds. Mot dAPéved from 12 as described for
the preparation of 13 which gave the title conpound. Purity by HPLC >95%

MtH  810. 4. Exanpl e 30 WO 2005/ 073216 PCT/ SE2005/ 000096 86 - ~ o o - ~ N
H Example 27
7N

7O
CE ? Pl

(1R,28)-1-{[(2S,4R}-1-[(18)-1-(Cyclohexylmethyi-carbamoyl)-2, 2-dimethyi-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-

10 amino}-2-vinyl-cyclopropanecarboxylic acid (27).
N-{tert-butoxycarbony!)-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

15 from 12 as described for the preparation of 13 which gave the title compound. Purity
by HPLC >95%. M+H' 726.3.

Example 28



HH (1 R 29)-1-{[(2S,4R)-1-((1
S) - 1- Benzyl car banoyl - 2- et hyl - pr opyl car banoyl ) - 4- (7-
nmet hoxy- 2- phenyl - qui nol i n-4-yl oxy) -pyrrolid ine-2-carbonyl]-am no}-2-vinyl -

cycl opr opanggaggRexigid ¢ acid (30). 5 N-(tert-butoxycar bomyi)ssgkoos@dooste was
attached to the resin as described for the preparation of conpound 16

foll owed by reaction with benzyl am ne as described for the preparation of
17 and renoval of the Boo group as described for 18. The afforded conpound
was then reacted with the chl orocarba®te achi eved from 12 as described for
the preparation of 13 which gave the title conmpound. Purity by HPLC >95%
MtH 10 706.2. Exanple 31 %2 HNNOH HO O(1 R2S5)-1-{[(2S,4R-1-[(1

S)-1-((1 R@qﬂzéjbﬁd{r[(gzsm 1p[i@f>syy1 (@kﬂﬁé%&%&(ﬂbﬁn\%y@z%en -
di met hyl - propyl car qui nolin-4-yl oxy)-pyrrolidin

e-2- car boﬁtwlfaraﬁmﬁﬂ}féﬂ—meﬁwy@meawawaﬁeﬂ:akowmwd%?zfa(bsmy*l

N-(tert- bUéﬁ%ﬁp@&iﬂ?ﬂdﬁc%phﬁaﬂééar%mw&@gﬁ was attached to the resin as
descri bed for paration npound 16 fol | oweds(tge reaction with

(R) - 2- phen{ W%Farﬁgny')d'égEﬁ”?yﬂ?éﬂ“rﬁd‘?’ast%@cﬁdetﬁé?eaﬁﬁrﬁ sgrpedfy renoval of
the Bocsgr %Fbr@p%rﬁ%ﬁ%‘fb@fﬂﬁoﬁrﬁlﬁ%ilomﬁ@bﬁ@@aﬁ@?@@ﬁ-@ydﬁﬁ&&@@@]&ﬂﬂ@96 87 The

af f orded congound was then reacted_with the chl orocar bamate ‘achi eved from 12

as descri bBYFS5FPsher PedpehHpiw Pl df ansrafpavalPidir 8o 9aup A8 ARscBeBUnd. Purity
by HPLC >98%heMitbttied 20mpour Waiieh esadidd With -tk chitd¥oEdibamate achieved

from 12 as described for the preparation of 13 which gave the title compound. Purity
by HPLC »95%. M+H" 760.4.
10

Example 29

2\

Q
5\
OH 8{
H H
N N
&—H oo.s‘OH
|

(1R,25)-1-{[(25,4R)-1-{(18)-1-((15,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-3-pheny!-
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-

15 amineo}-2-vinyi-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 (18,2R)-cis-1-amino-2-
indano! 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

20 achieved from 12 as described for the preparation of 13 which gave the title
compound. Purity by HPLC >85%. M+H* 810.4.

Example 30



~\ HOOI~ (1R 29-1-{[(2S, 4R-1-[(1 9-1-((1

R) - I ndan- 1-yl car banoyl ) - 2- net hyl -

propyl car banmoyl | - 4- ( 7- met hoxy- 2- phenyl - qui nol

i n-4-yl oxy)weyhdsahigs ne- 2- car bonyl ] - am no} - 2-vi nyl - cyclanaRanReeasdoxyl ic
acid (32). 10 (2S)-tert-butoxycarbonyl am no-3-nethyl butyric acid was
attached to the resin as described for the preparation of conpound 16

foll owed by reaction with (1R)-1- am noi ndane as described for the
preparation of 17 and renoval of the B&c group as described for 18. The

af forded conmpound was then reacted with the chlorocarbamate achi eved from
12 as described for the preparation of 13 which, after purification by 15
HPLC, gave the title conmpound (12.5 ng,=28 %yield), Purity by HPLC >90%
MtH  732.2. Exanple 33/ 1 N\ ON OO m HO .,,,NNII ONOHHO 11 WO
2005/ 073216 PCT/ SE2005/ 000096 88 (1R, 2 1-{[(2S,

4R) - 1-[(19)-1-((1S)- I ndan-1-yl car banoyl) (25 thyl p ropylca

rbamoyl ] -4-(7-meth oxy-2-phenyl-qu in ofdi -y oxy) - pyrrolidine-2-ca rbo
nyl]- am no}-2-vinyl-cycl opropanecar boxytj c acid (33).
(2S)-tert-butoxycarbonyl am no- 3- net yhb rqy ctacid was attached to the resin
as 5 described for the preparm Kdod6 foll owed by reaction with
(I'S)-1- am noi ndane as descri fo he prep ration of 17 and renoval of
the Boc group as described for 18. The afforded conmpound was then reacted

with the cmmzsaca{[m)a ((ﬁS)h1%ﬁﬁ@l&afm@@—ﬁ‘&tlﬂﬁﬁﬁfpy@%aﬁ@fl)-ﬂ(ﬂi preparation

of 13 which, after
methoxy-2- ph%nyl qumo?n 4-y?owypyrrolzd|ne 2-carbonyl]-amino}-2-vinyl-

cyclopropanecarboxylic acid (30).

5 N-({tert-butoxycarbonyl)-L-valine was attached to the resin as described for the
preparation of compound 18 followed by reaction with benzylamine 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 >85%. M+H"

10 706.2.

Example 31

2

7N

=

éj:@gr JLOH

(1R,28)-1-{[(28,4R)-1-[(15)-1-({1R)-2-Hydraxy-1-phenyl-ethylcarbamoyi)-2 2-

15  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-phenylglycincl as
described for the preparation of 17 and removal of the Boc group as described for 18.



HPLC, gave the title conpound (22 ng, 49 %yield), Purity by HPLC >90% MtH+
10 732.2. Example 34 NO, OOHU ~rHO HO-"-NNIINOH HO O (1 R
2S)-1-{[(2S, 4R -1-[(1 S)-1-(2-hydroxyethyl carbanoyl)-2-nmethyl 15

propyl carb Ydokp#nie’ - met hoxy- 2- phenyl - qui nol i n- 4- yl oxy)cisksbidigse- 2- car bo
nyl]- am n?’f@z vinyl - cycl opr opanecarboxylic acid (34).

(2S)-tert-but oxycarbonyl am no-3-net hyl butyric acid was attached to the resin
as described for the preparation of corrpound 16 foll owed by reaction with
2- anminoet hanol as described for the pfeparation of 17 and renoval of the
Boo group as 20 described for 18. The afforded conpound was then reacted
with the chl orocarbamate achieved from 12 as descri bed for the preparation

of 13 whi Chye a#f%r@éd @dm(p&une%&ds%mmb&’m u@aaﬁ?oréda@oatmatté §crﬁ&}&a%ﬁ¢12(3 ng, 8 %
yield), Purity WO 2005/ 073216

PCT/ SE20052808%0Bed By they prepara@nmmwhmrﬂathh@ﬂe chBOl@d( Pugly by §PLE. ([ (25,
4R) - 1- [ ( 1Shodor ({11 72803 - 2- Hydr oxy-i ndan- 1-yl car banoyl ) - 2- net hyl - propyl ca
rba noyl]-4-(7-nmethoxy-2-p hen yl-qu in olin-4-yloxy)-pyrro lidi n e-2-ca
rbonyl ] - am no}-2-vinyl-cycl opropanecarboxylic acid (35). 5

(28)-ter5t-lgu5,ﬁF]gQ,Qr bonyl am no- 3-nmet hyl butyric acid was attached to the resin
as describe or the preparation of conpound 16 followed by reaction with

(1S, 2R) - 1-
/U\
o

oy Qr‘., G

NN N.- OH
Oy YR
'/ [

(1R, 28)-1-{{(23, 4R)-1-[{18)-1-({1R)-Indan-1-ylcarbamoyl)-2-methyl-
propylcarbamoyli-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (32).

10 (25)-tert-butoxycarbonylamina-3-methylbutyric acid was attached fo 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

15 HPLC, gave the title compound {12.5 mg, 28 % yield), Purity by HPLC >90%. M+H*

732.2.

Example 33



am no- 2-i ndanol as described for the preparation of 17 and renoval of the
Boc group as described for 18. The afforded conpound was then reacted with
t he chl orocarbamat e achi eved from 12 as described for the preparation of 13
whi ch, aft &g 0@0PHid fi cation by HPLC, gave the title coqauddsohdosry, 22 %
yi el d), Purity by HPLC >90% MtH 748.2. Exanple 36 N O OHp HH1O x , NN
NOH ".NI 1/ . H Ii 15 (1 R 29-1-{[(2S, 4R-1-[(19)-1-((1R

2S) - 2- Hydroxy i ndan- 1-yl car banmoyl ) - 2-net hyl - p ropyl

car banmoyl ] - 4- (7- met hoxy- 2- phenyl -q u i% of i n-4-yl oxy)-pyrro lid ine-2-ca
rb onyl]- am no}-2-vinyl-cycl opropanecarboxylic acid (36).

(2S)-tert-but oxycarbonyl am no-3-net hyl butyric acid was attached to the resin

as descri L &P d by reaction with
(1R 2S)-1 g@@z&?%ﬁi‘?lﬁﬁl%@}gs@’&%g@dl ede#g?ht}ﬁ i(Pr{elégar ation of 17 and

renoval of Pltomélcgbemg)"bﬁﬁ? WWW?MB‘”P‘@I"F ﬁEQﬂCPSJMQ rpé-cabgngls descri bed

for 18. Thgmg]fo Q]’ ﬂgcmﬁm fgpcted with the chlorocarbamate
achi eved from escrl bed f or &repar ation of 13 which, after
purificati é?@ WB@CE@&\V@QW’@ Tmef hé!'hé‘ H?)%‘Eﬁ’\d’a% ?ﬁa??ﬁd t‘?ﬁ'e"/‘&‘w éF‘ d), Purity by

HPLC  >%5%bdthike &' 18 theDrEpasidneof 3dmp&ind e ibiwebi@y Peaction with (1S)-1-
aminocindane 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 (22 mg, 49 % vyield), Purity by HPLC >90% M+H"

10 732.2.

Example 34

=z

O

g S
-
o

HO( o~y S N N N :U\OH
HJi\[g 0] £ ‘r”

(1R, 28)-1-{[(2S, 4R)-1-[{18)-1-(2-hydroxyethylcarbamoyl)-2-methyl-

15 propylcarbamoyl]-4-(7-methoxy-2-phenyl-guinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (34),
(2S)-tert-butoxycarbonylamino-3-methyibutyric acid was attached to the resin as
described for the prepatation of compound 16 followed by reaction with 2-
aminoethanol as described for the preparation of 17 and removal of the Boc group as

20 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



HNLf~pNH O O OOH (1 R, 29)-1-{[(2S, 4R -1-{[Cyclohexyl-(S)-((1S,

2R) - 2- hydr oxy-i ndan- 1-yl car banoyl ) -

nmet hyl ] - car banoyl ) - 4- (7- net hoxy- 2- phenyl -qu ino lin-4-yloxy)-pyrrolid

i ne- 2- car bqyhdgsjdi@m no} - 2- vi nyl - cycl opr opanecar boxyl ipg ragh@shéde
(2S)-fert. but oxycarbonyl am no-cycl ohexyl acetic acid was attached to the
resin as described for the preparation of conpound 16 foll owed by reaction
with (1 S, 2R)-1- am no-2-indanol as described for the preparation of 17 and
renmoval of the Boc group as described® or 18. The afforded conpound was
then reacted with the 15 chl orocarbamate achieved from 12 as descri bed for
the preparation of 13 which, after purification by HPLC, gave the title
conpound (7.5 ng, 16 %yield), Puri by HPLC >95% M+H 788.3. Exanple 38 ~
O O/ CHOHNNNHO HOOy1
91 (1 R 29)-1-{[(2S, 4R -1-[(1S9)-1-((

2R) - 2- Hydr oxy-i ndan- 1-yl car banoyl )-2. 2 thyl - propy[ca rbanoyl]-4-(7-nmeth
oxy-2-phenyl-q ui n o li n-4-yloxy)-pyrrd lid i ne-2-

car bonyl ] - am no} - 2- vi nyl - cycl oppiop ne,pa%; ylioc acid (38).

(2S)-tert-but oxycar bonyl am no- gac acid was attached to the
resin as 5 described for the ﬂpound 16 foll owed by reaction
with (1S, 2R)-1- am no-2-inda as described flor the preparation of 17 and

removal of  Ehe<BOG AL | A% Ao R RS ortShaalEy BLLSREST: SagRpund vas

t hen react
propylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbenyl]-

amino}-2-vinyl-cyclopropanecarboxylic acid (35).

5 (28)-tert-hutoxycarbonylamino-3-methylbutyric acid was attached to the resin as
described for the preparation of compound 16 followed by reaction with (15,2R)-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

10 purification by HPLC, gave the title compound (10 mg, 22 % vyield), Purity by HPLC
>90% M+H"* 748.2,

Example 36
|N\ has o\
e
¢
o oy H O
iN N\[(N N j OH
H

15 (1R, 28)-1-{[(28, 4R)}-1-[(1S)-1~{({1R, 28)-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,25)-1-

20 amino-2-indanol as described for the preparation of 17 and removal of the Boc group



chl orocarbamate achi eved from 12 as described for the preparation of 13

whi ch, after purification by HPLC, gave the title conmpound (12 ng, 26 %
yield), Purity by HPLC 10 >95% MrH+ 762. 3. Exanple 39 o OH OH NY N-H (O
~ 00 J OHWd Rz0%26 1-{[(2S, 4R -1-[(15)-1-((1S, PCT/SE2003/000096

2R) - 2- Hydr oxy- ndan- | -yl car banoyl ) -3, 3- 15

di net hyl - but yl car banoyl ] - 4- (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrol i di ne
-2- carbonyl ] -am no}-2-vinyl-cycl opropanecarboxylic acid (39).

(2S)-tert-but oxycar bonyl am no- 4, 4-di msq'bzyl pent anoi c acid was attached to the
resin as described for the preparation of conpound 16 foll owed by reaction
wth (1S, 2R)-1- am no-2-indanol as described for the preparation of 17 and

removal of atlkiesdmed gﬂ‘QBWI%Chfmdsﬂe&mdobﬁﬂwé@me&BeacﬁdeMmftﬁ@rded conpound was
t hen reacte i,eved fro described for the

Wi t rocar
pr epar at i oﬁHIBfOCi amf}ec?ﬁ"eé(?@ ng 1 Lﬂ’sl rglellaé‘ﬁ” ?/prﬁﬁﬁré '0@86@ WiHen. ta%t?l e
conmpound ( bdriizaten byBAPLE ydaeb the titRuohippudy (1HihdC 24 30 sidtdViRdtityAROHBLC 25 Exanpl e
40 V\O 2005/ %g;ﬁq_l@g{% SE2005/ 000096 92 0 OHOH N NYN NH J(O( i HO O -
~ (25, 4R)-1-[(1S)-1-((1S,
2R) 2 Hysdr oxy-i ndan- 1-yl car banoyl ) - 2- phenyl - etyl ca
r banoyl | - 4E§<7' %té}oxy- 2- phenyl -q uinol in-4-yl oxy)-pyrro lidine-2-ca

rbonyl ] -
O
I‘

/

S ”5*% 4

e

(1R, 28)-1-{[(2S, 4R)-1-{[Cyclohexyl-(8)-((18, 2R)-2-hydroxy-indan-1-ylcarbamoyl)-
methyl)-carbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-

10 amino}-2-vinyl-cyclopropanecarboxylic acid (37).
(29)-fert.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

15 chlorocarbamate achieved from 12 as described for the preparation of 13 which, after
purification by HPLC, gave the title compound (7.5 mg, 18 % vyield), Purity by HPLC
>95% M+H* 788.3.

Example 38

U
é} *p”%

//“ﬁz

20



am no}- 2-vinyl -cycl opropanecar boxylic acid (40). 5
(2S)-tert-but oxycarbonyl am no- 3- phenyl propanoi ¢ acid was attached to the
resin as described for the preparation of conpound 16 foll owed by reaction

with (1 S, 2y shos@53:100- 2- i ndanol as described for the prgpa&ahi 17 and
removal of the Boc group as described for 18. The afforded corrsgigﬂo% was

then reacted with the chl orocarbamate achieved from 12 as described for the
preparation of 13 which, after 10 purification by HPLC, gave the title
compound (2.4 ng, 5 %yield), Purity B HPLC >95% MrH+ 796.2. Exanple 41 N
O OOCHONNHO ~HJOO-~OH15 (1 R 29-1-{[(2S,

4R)-1-[(1S) 2- Cycl ohexyl -1-((1S, 2R)-2-hydroxy-indan-1- ylcarbanoyl)-ethylca

rbam oyl ezﬁ-ﬁr.gﬁw ; -12[(1@7%3(13 Q) m@,}dhxytnﬂraMI%anMﬁpi pd ine-2-

car bonyl ] anecar boxyl i cac 2S)-tert-B
ut oxycar hofiedm-prigsyigar ?‘@Pﬂh’é&£ r@ﬁhﬁtﬁ“@”%@i“ﬂ"‘iﬁaﬁ’yl@ﬂ aQW@EP'"’t‘%zt he resin as

descri bed EQBOﬁm%nﬂﬁ pﬁ%@ﬂh?é]o&fnp&%ﬁ’r%ﬁﬂc ;Qd(ﬁ)l ovved by reaction with

(1S, 2R) - 1- am no anol descri bed fo preparation of 17 and

removal of %%ée@%@owa@anyla@lna&%mﬂwé’wlwnc fB'd Wﬁ%@ttéFH‘QS’rtﬁé'éP ©sWFEsund was
then react gekophddrot e pVQa?&%/o@Z%B&mB%/f@%%@@%Qé&@@r@wnﬁ?% ghkpr.ocar bamat e

achi eved from 12 as describ preparation of whi ch,” after
purificati 8MNG-PRRTS) a@ﬁ%”?%w mel %el?%’f‘ﬂ?ﬁl?ﬁa"? ?'1@93”91’6' of e BOGYSHR) . Purity
by HPLC >85%edvibta BP28 . 3iheiBHRERbAPSEN was then Racted with the

chloracarbamate achieved from 12 as described for the preparation of 13 which, after
purification by HPLC, gave the title compound (12 mg, 28 % yield), Purity by HPLC
10 >95% M+H" 762.3,

Exampls 39

o\
& o Y%

(1R, 28)-1-{{(2S, 4R)-1-{(18)-1~{(1S, 2R)-2- Hydroxy~|ndan -1-ylcarbamoyl)-3,3-

15 dimethyl-butylcarbamoyl]-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyll-amino}-2-vinyl-cyclopropanecarboxylic acid {39).
(28)-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-
amine-2-indanol as described for the preparation of 17 and removal of the Boc group

20  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
>05% M+H" 776.3.

25  Example 40



H- OHINNNN-NHO OHOOVM™H (1R 29-1-{[(2S, 4R-1-{(1
S)-1-1(S)-(Cycl ohexyl - net hyl car banoyl - net hyl ) - car banoyl | - 2,

2- di met hyl - propyl carbam oyl }-4-(7-meth oxy 2-phenyl -qu

i nol i n-4-ylpaYjospyhniel i d i ne-2-car bonyl ] - am no} - 2- vi nyl pch@E2005/000096

cycl opropanecar boxylic acid (42). Conpound 12 was treated as descri bed for
the preparation of 13 but with the use of 21 instead of

2-am no- N- (2- hydr oxy-indan-1-yl)- 3, 3- g)methyl butyram de foll owed by ester
hydrol ysis as described for the prepa 4t i on of conmpound 14 which, after
purification by HPLC, gave the title conpound(8.6 ng, 18 %vyi el d) Purity by
HPLC 15 >95% M+H 783.3. Exanple 43 1~0 NHZ ~

1- ( 2- Am no- 4- net hoxyphenyl ) et hanone (43) 20 nt Ani si d| ne (10.0 g, 82 mmol)
was di ssolved in CH2C12 (50 nL), and son was cooled to -50 C. BC 3
(1 Min CH2C 2, 82 m, 82 mmmol) was addeds#s¥owWy during 20 mn, after which
the m xture was stlrred at -50 C fpr 30 rﬁn fol |l oned by sequenti al

addition of AcCl (6.0 nL, 84 nok 3(11 g, 82 mml). The m xture
was WO 2005/ 073216 PCT/ SE2005/ ed at -50 C for 1 h and was
then allowed to assune rt. Aft rl@lg overnight, the solution was
heated at 40 C for 4 h, after V\/m he mxtwe was poured over ice. The

aqueous m xture was made al kaline W th 10 % NaCH (wv) and extracted with
Et CAc (4 X m)asmcn){ (2T HR) i) rle 1 Drafindi dydphades nvieyleamvaslogi2ywihedyl-5 bri ne,

R e e e S A A

amino}-2-vinyl-cyclopropanecarboxylic acid (40).

5 (28)-tert-butoxycarbonylamino-3-phenylpropancic acid was attached to the resin as
described for the preparation of compound 18 followed by reaction with (15,2R)-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

10 purification by HPLC, gave the title compound (2.4 mg, 5 % yield), Purity by HPLC
>95% M+H* 798.2.

Example 41

N~ o,

i
15 (1R, 28)-1-{[(2S, 4R)-1{(1S)-2-Cyclohexyl-1-((1S, 2R)-2-hydroxy-indan-1-
ylcarbamoyl)-ethylcarbamoyl]-4-{(7-methoxy-2-phenyl-quinolin-4-yloxy)-pytrolidine-2-
carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (41).
(25)-tert-Butoxycarhonylamino-3-cyclohexylpropanoic acid was attached to the resin
as described for the preparation of compound 16 followed by reaction with (15,2R)-1-

20 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



recrystallized fromether/hexane to give conpound 93 as shiny tan leaflets
(5.6 g, 42 10 Exanple 44 N-(tert-Butyl)-N -isopropylthiourea (44) To a
solution of tent-butylisothiocyanate (5.0 nL, 39 mmol) in CH2CI 2 (200 m -)
were addeqydsRRoRRY amne (4.0 nL, 47 mmol) and di i soppeRsksickyleassi ne
(DIEA) (6.8 m., 39 mmol), and the m xture was stirred at rt for 2h. The
reaction mxture was diluted 15 wth Et OAc, washed with 10 %citric acid
(2x), saturated NaHCO3 (2x), H20 (2x), and brine (1 x). The organic | ayer
was dried (MgySO) and evaporated to yi® d conpound 94 (3.3 g, 52 % as a
white solid which was used w thout further purification. Exanpl e 45 20
N-Isopropylthi ourea (45) Conpound 44 (3.3 g, 20 mmol) was di ssol ved in conc.
HQ (4% 1 oioRBEhASISRKIER Rom D% dRbL LR Brt préa Blih o R LHES VA

al l owed to cool rt en coo Inan 1ice basi to pH95
wi th sol i dpaifgatert i A e umticatitleapmppuwhilgf rehed pystiidturiaky BREG acted into
Et CAc (3x) >gg'd/g%,gq}rgy bned organi ¢ phases were washed 25 with H20 (2x) and
brine (1x), dri (MyS™4), and evaporated to yield crude compound 95 (2.1
g, 90 %9 which was used vvithout further purification. Exanple 46 WO

2005/ 073216 MRk 32005/ 000096 95 HN-{ HO S HBr O
2- (1 sopropylamno) -1, 3-thi azol e-4-carboxylic acid hydrobrom de (46) A

suspensi on of conpound 45 (2.1 g, 18 If% and 3-bronopyruvic acid (3.0 g,
18 mmol) in dioxane (180 nL) was heate e, Upon reaching 80 C the
m xture 5 becane cl ear, and soon ther eaf he product started to
precipitate as a white solid. 2 hof heating, the reaction mxture
was cooled to rt and the precipi 8 Wa filtered off and collected. This
yi el ded pure conpound 46 (4. 4/gim/9ﬁ)ﬁ\ﬁ NH
CH
'"\\

(1R, 28)-1-{[(2S, 4R)-1-{{15)-1-[(S)-(Cyclohexyl-methylcarbamoyi-methyl)-
carbamoyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-
2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyll-amino}-2-vinyl-
10 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-yI)-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 myg, 18 % vyield). Purity by HPLC
15 >95%. M+H" 783.3.

Example 43

0
1-(2-Amino-4-methcxyphenyllethanone (43)

20 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 CH;Clz, 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 AcCI (8.0 mL, 84 mmol) and AICl3 (11 g, 82 mmol). The mixture was



Exanple 47 HHN-( H NN ~/S 0O 10 O
N- (2- Acet yl - 5- met hoxyphenyl ) - 2- (1 sopr opyl am no) - 1, 3-t hi azol e- 4- car boxam de
(47) A mxture of conpound 46 (4.4 g, 16.5 nmol) and the aniline derivative

93 (2.75 g, APl ) in pyridine (140 nL) was cool ed pk-@su3fds/bo0bdsPON
cool i ng, tk‘\%oc%tﬁga’;s sol ution became partially a suspension). PiJCI (3.3 n,

35 mmpl ) was added slowy 15 over a 5 mn period. The m xture was stlrred at
-30 Cfor 1 h, and was then allowed to assume rt. After stirring at rt for
1.5 h the reaction m xture was poured ®ver ice, and the pH was adjusted to
about 9-10 using solid and saturated NaHCO3. The crude product was
extracted into CH2d 2 (3x) and t he conbi ned organi c phases were dried

(MySO1) a“gthr?é’oaé%oéd"‘c? [ exaé#ejtﬁﬁg% gg&g%u r&%ﬁ‘é’?‘&urﬁ Lfted by flash

col um 20 ronmat ogr ap I've conpound 47 (5.6 g, 76
% as a pabeernigbl, t?@\ﬂowbnd«asmﬂaﬁglaé‘lm&wme@rml’@ePﬂﬂMlSE%OS/ 000096 96

HN { p | o

2-[2-(1 sopp%p%ao\r!r?rﬁ% T?efqu%luaszrglr(tudfe yﬁm?de alk lggwtﬂnr?o’lf |Nr?0£! %"1"”6‘4% A

sol uti on ofxtfaomeaKth Of ( (G x 229 npolhe ¢qmtmﬂﬁl3m@mp asammrqwaﬁh@ﬂ)nfﬁhas heat ed
to ref |5uxbr|r¢é)’aﬂé’r.‘ﬂﬂﬂ%§5ﬁ( &evgpor'éteﬁt@g%b H@:ﬁsﬁlﬂﬂ%:dﬂ%és‘ﬁfﬁﬂ&&? over a S5

m n peri od, solution fornmed was stirred at rTeflux for an

addi ti onal Tegh ealygmn W@mﬁi%fﬁﬂhé %%r’@'daﬂlze?@ §0 Trhe restiénorolid p8sM i n di oxane,
8.0 ni, 32 pmdid8sroRtdREvhBbieto g icriboliigos §@§ﬁlh3§ﬁn%é?k%r(§ B2

concentrat e/o)l under vacuum In order to assure tha
0J.

10 Example 44
N-{fert-Butyl)-N'-isopropylthiourea (44}
To a solution of fert-butylisothiocyanate (5.0 mL, 39 mmol) in CH.Clz (200 mL) were
added isopropylamine (4.0 mL, 47 mmol) and diisopropylethylamine (DIEA} (6.8 mL,
38 mmol), and the mixture was stirred at rt for 2h. The reaction mixture was diluted
15 with EtOAc, washed with 10 % citric acid (2x), saturated NaHCO; (2x), H,O (2x), and
brine (1x). The organic layer was dried (MaS0O,4) and evaporated to yield compound
94 (3.3 g, 52 %) as a white solid which was used without further purification,

Example 45
20 N-Isopropylthiourea (45)

Compound 44 (3.3 g, 20 mmol) was dissolved in conc. HC| (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 NaHC O3, after which the
product was extracted into EtOAc (3x). The combined organic phases were washed

25  with HO (2x) and brine (1x), dried (MgSQy), and evaporated to yield crude compound
95 (2.1 g, 90 %) which was used without further purification.

Example 46



of the HCI and di oxane were renoved, the crude product was re-dissolved in
CH2CI 2 tw ce and thoroughly evaporated to obtain the slightly inpure HCO
salt of conpound 10 98 (1.62 g) as a brown solid. The product was dissol ved
in CH2CI 2 apglgnashned With saturated NaHCO3, after whi cherRex@agmmegs phase
was extracted several tines with CH2Cl 2, The conbi ned organi c phases were
dried (MgSO4) and evaporated to give the title conpound (1.38 g, 81 %9 as a
| ight brown solid (> 95 % pure according to HPLC tests). 1 H NVR (MeCH d4,
400 MHz): 6 1.30 (d, J = 6.0 Hz, 6H), ¥.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, 1 H), 7.26 (d, J =2.4 Hz, 1 H
7.37 (s, 1 H, 810 (d, J =9.2 Hz, 1 H. Exanple 499 N-NO OO/ 0 20 (1
S)-1-{[(2S, 4R) - 2- ( 1- Met hoxycar bonyl - but yl1(‘:€r bamoyl ) - 4- ( 7- met hoxy- 2- phenyl -

qui nol i n-4-yl oxy) ]-pyrrolidine}-carbox acid tert-butyl ester (49) WO
2005/ 073216 PCT/ SE2005/ 000096 97 Reac¢fFion of 10 with Nva- OVe hydrochl ori de
according to the method descri bed® npere 11 provided the title
conpound. Purity > 95% by HPLC, M+ 578.24. Exanmple 50 N~ NO % 0 O 5

(1 . : o .
S) - 1- { [ ( 2s24Rgrrorylamingl-{Sr RS 2-rRavylic-asis IHErabRRMde 4Ry ) - pyrrol i di ne- 2-carb
onyl ] - am AQhsReBlcAR®cempshrd /RNy, 185186 4R3-bCATRONNE AR m@? JKept in
TFA-DCM 1: 2 (Oi)@ﬂ 0%( at éTfé@r 6(L)nend1, .. Tol )U@ne $3 Ed -9) |j';\ﬁ/as added. The sanpl e
was co-eva tiRgiorBNgFhy a8 ia{e@ 190" Gprecnregsaing g the mixture
5 became clear, and soon thereafter the product started to precipitate as a white solid.
After 2 h of heating, the reaction mixture was cooled to rt and the precipitate was
filtered off and collected. This yielded pure compound 46 (4.4 g, 94 %).

Example 47
HN~<
| H N:<S
@] N N
B Wfk’
A, 0
10 0

N-(2-Acetyl-5-methoxyphenyl}-2-(isopropylamine)-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 to -30 °C (upon cooling, the clear
solution became partially a suspension). POCl; (3.3 mL, 35 mmel) was added slowly

15 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 NaHCQj3;. The crude
product was exiracted into CH2Cl, (3x) and the combined organic phases were dried
{(MgS0,) and evaporated. The crude dark-beige solid was purified by flash column

20 chromatography (hexane/EtOAc 55:45) to give compound 47 (5.6 g, 76 %) as a pale
yellow solid.

Example 48



10 478.21, Exanple 51 14 "1 00 O LI NOO ~ _'"" (1 9-2-{[(2S,4R-1-[(1
S) - 1- (Cycl ohexyl net hyl - car banoyl ) - 2- et hyl - pr opyl car banoyl ] - 15

4- ( 7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidi ne-2-carbonyl ] -am no} - pent a
noic acid er (51) To a solution of 50 (0.1 bdd = (4 n),
cooled to (W:?nggﬁg%ded a large excess of NaHCO3 (s) mggg)sgb@g dtE‘tEgiﬂon of
phosgene in toluene (0.2 mmol, 21L). After 10 mn of agitation the slurry
was filtered and concentrated to dryness. The solid was WO 2005/ 073216

PCT/ SE2005/ 000096 98 redi ssol ved i n di6chl oronet hane and a | arge excess of
NaHCO3 (s) and 2-am no-N- cycl ohexyl net hy[ - 3- net hyl - but yram de, described in
exanple 23, (015 mmol) was added. The slurry was agitated 30 hrs at RT. The
slurry was filtered, concentrated and subjected to silica colum

chromat ogr aphy (gradient elution from 100 44 to 5 MeOH DCM 2:98) to give
the title conmpound (30 ng, 0.042 mmol). Pekity by HPLC > 95% M+H 716. 40.

Exanple 52 INo o NNNO OH 1 3 12S,4R)-1-[(1

S) - 1- (Cycl ohexyl net hyl - car banoyl mef hyl - propyl car banoyl ]- 4-(7-meth
oxy-2-p he nyl-qu in o Ii n-4-yloXy)-pyrrolid ine-2-carbo nyl]-a

m no}-pentano is acid (52) OH

2-[2-(Isopropylamina)-1,3-thiazol-4-yi]-7-methoxyquinolin-4-ol (48)
A solution of £.BUOK (2.42 g, 21 mmol) in anhydrous £.BuOH {40 mL) was heated to
reflux. Compound 47 {1.8 g, 5.4 mmol) was added porticn-wise over a 5 min period,

5 and the dark red solution formed was stirred at reffux for an additional 20 min. The
mixture was cooled to rt, and HCI (4 M in dioxane, 8.0 mL, 32 mmol) was added, after
which the reaction mixture was concentrated under vacuum. In order to assure that all
of the HCI and dioxane were removed, the crude product was re-dissolved in CH;Cl,
twice and thoroughly evaporated to obtain the slightly impure HCI salt of compound

10 98 (1.62 g) as a brown solid. The product was dissolved in CH,Cl; and washed with
saturated NaHCOj3, after which the agueous phase was extracted several times with
CH,Clz. The combined organic phases were dried (MgSOy4) and evaporated to give
the title compound (1.38 g, 81 %} as a light brown solid (> 85 % pure according to
HPLC tests). "H-NMR (MeOH-d,, 400 MHz): 3 1.30 (d, J = 6.0 Hz, 8H), 3.93 (s, 3H),

15 3.95-4.07 (m, 1H), 6.73 (s, 1H), 6.99 (dd, /=2.4, 9.2 Hz, 1H), 7.26 (d, /=2.4 Hz, |
1H), 7.37 (s, 1H), 8.10 (d, J = 9.2 Hz, 1H).

Example 49

e}

20 (18)-1-[(28,4R)-2-(1-Methoxycarbonyl-butylcarbamoyh)-4-(7-methoxy-2-phenyl-
quinclin-4-yloxy) ]-pyrrolidine}-carboxylic acid fert-butyl ester (49)



To a solution of 51 (26 ng, 0.038 mml) in THF-MeCH 2:3 (2 nlL) was added 1M
LiCH 1.5 equiv. The solution was kept at 60 C for 60 mn. After cooling to
RT, HOAc 15 was added followed by toluene (2 nL) and then concentrated to
dryness tovwgh Mashhestitl e compound (25 ng, 0.035 mmol) . pPuskioysaods% by HPLC
M-H+ 702.34. Exanple 53 Ph O\ ol NO 0 O WO 2005/073216

PCT/ SE2005/ 000096 99 (1

R, 2S)-1-{[(2S, 4R) - 1-[ 2- ( 2- Met hoxy- phengxy) - et hyl car banoyl ] - 4- ( 7- net hoxy- 2-
phenyl - qui nolin-4-yl oxy)-pyrrolidi ne-¥ car bonyl ] -am i no} - 2-vi nyl -

cycl opropanecar boxylic acid ethyl ester (53) To a solution of 12 (0,06 nmmol)
in THE (2 nL), was added a | arge excess of NaHCO3 5 (s) and a sol ution of

phosgene i Reh@ioH N &0 (With NKA-ome hydroédidife akBorbing t®theatidthéd dédaribdtein sl urry was

filtered and concentrated to dryness. The saolid redi ssolved in

di chl or orePYMRe dhaTeYdes, iR s UBg- R&rﬁtb@?@'?y@ﬁhcq‘?t@- Hoxy- phenoxy) -
ethylamne (15 ng, 0.09 mmvpl) was added. The slurry was agitated for 30 hrs
at RT. The sl uIrr was filtered, concentrated to dryness, redissolved in
MeOH and s 10 HPLC purification to give the title conmpound (10.6 ng,
0.015 mml ). Purity by HPLC > 95% MH 695.17. Exanple 54 Ph NO N ~ N

5
{18)-1-{[(2S,4R)-2-[4-(7-Methoxy-2-phenyl-quinclin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-pentanoic acid methyl ester (50)
Compound 49 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"
10 478.21,

Example 51
e
°

0 ]
(15)-2-{[(25 4R)-1-[(1S)-1-(Cyclohexylmethyl-carbamoyl)-2-methyl-propylcarbamoyi]-
15 4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-pentanoic
acid methyl ester (51)
To a solution of 50 (0.1 mmeol) in THF (4 mL}, cooled to 0 °C, was added a large
excess of NaHCOj (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 sclid was



-~~ ~0 ~0H 15 (1 R29)-1-{[(2S,4R)-1-[2-(2-Meth
oxy- phenoxy) - et hyl car banoyl | - 4- ( 7- met hoxy- 2-
phenyl - qui nol i n-4-yl oxy) - pyrrol i di ne-2-carbonyl ] -am no}- 2-vinyl -

cycl opr opaq@)%ﬁmgﬁkl c acid (54) To a solution of 53 (1f-Psies/fBeddd>3 nmol)
in THF-MeOH 2:3 (2 nmL) was added 1 M LiOH 10 equiv. The solution was kept

at 50 Cfor 60 mn. After cooling to RT, HOAc 20 25 equiv. was added

foll owed by toluene (2 m-) and then concentrated to dryness. The residue
was taken up in ethyl acetate, filtereé® and concentrated to dryness to give
the title compound (9.4 ng, 0.014 mol ). Purity > 95% by HPLC MtH 667. 14.
Exanpl e 55 WO 2005/ 073216 PCT/ SE2005/ 000096 100 Ph A:10 /N O N\\,NOO

5.5, 7ot ranycre LA HpiRreln e g MAMEINGIG0: 1o SN 2 ey - au

5 6,7-tetra
i nol i n-4- ymié;nyxydmetﬂw oot QUWW¢E§GF@W mcﬁ)xample 23 (0.15 mmol) was
2-vinyl - Cy&do%gr?rﬂ:jaflﬁr‘?@ggg)é%ﬂtét&d Q@hﬂ a(t5<5r) Tﬁe di !}ﬁy ﬂé@ﬁlﬁéﬂéﬁ QoR&GhkRed 1N

exanpl e 53 was use of 2-am

4,5,6,7- te@%ﬁ@mc@dueﬁﬂléfEWmn&bmﬁt@;re;phy(a@td@aaelwonzfrqnzﬂ%%/mw iphenoxy) -

et hyl any ”eMebH Eb@M@dQé?Xo EMQ&H’H M@'o%rr%BuM‘(%O%Yd]30'.04@%@6!6%@%%@4%@9 in
exanpl e 54 7qavet e title conpound (7.5 ng, 0.011 . Purity > 95%
by HPLC M+#p%. Mt’é To*Exanpl e 56 Ph N

Example 52

o N

of )L*\ﬂ?f

10 {18)-24[(28 4R)-1-[(1S)-1-(Cyclohexylmethyl-carbamoyl)-2-methyl-propylcarbamoyl]-
4-(7-methoxy-2-phenyl-guinolin-4-yloxy)-pyrrolidine-2-carbonyll-amino}-pentanoic
acid (52)
To a solufion of 51 (26 mg, 0.038 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

15 was added followed by toluene (2 mL) and then concentrated to dryness fo give the
title compound (25 mg, 0.035 mmol). Purity > 95% by HPLC M+H" 702.34.

Example 53



O\ NO NOO~™MH (1 R29-1-{[(2S,4R)-1-[(3R) - 3- Hydroxy-pyrrolid
I ne-1-carbonyl)]-4-(7-nmethoxy-2- phenyl-q uinolin-4-yl oxy)-pyrrol
i di ne-2-carbonyl]-am no}-2-vinyl 15 cycl opropanecarboxylic acid (56) The

procedure dggedshedd N exanple 53 was fol |l owed but w th gc@psigonsled R - 3-
pyrrolidinol instead of 2-(2-nethoxy-phenoxy)-ethylanine, followed by

hydrol ysis of the ethyl ester as described in exanple 54 which gave the
title conpound (4 ng, 0.007 mol). Purity > 95% by HPLC MtH+ 587.1. WO
2005/ 073216 PCT/ SE2005/ 000096 101 Ex&@mple 57 Ph N o\ I - ~g NO NNN
OO0 ~H (1 R29-1-{[(2S

, 4R) - 4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy)-1-[ (t hl ophen-2-yl 5

t hyl) - I I b
ek ) Cop RSP 1Lt D AR L et Tibepip o e B
t he use of plnamivbghienlﬁl Q—ylom)tmwﬂoadmﬁé—oaﬁmmlhammfomv1ny!—

2-(2-nmet ho TeyaYi d by hydrolysis of the ethyl ester
as describ ngexa Arb%;qg% a\?\:ﬁ&ﬁy( egt\%e ﬂg title conpound (8 ng, 10 0.013

mol ). Purieg spILglgg/(pbyz HRPOOMIghetHn E&I:E_ (@®1L), was added a large excess of NaHCOs

5 {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 [arge excess of NaHCQOs (s) and 2-(2-methoxy-phenaxy)-
ethylamine (15 mg, 0.02 mmol) was added. The slurry was agitated for 30 hrs at RT.
The slurry was filtered, concentrated to dryness, redissolved in MeOH and subjected

10  HPLC purification to give the title compound (10.6 mg, 0.015 mmol). Purity by HPLC
> 95%. M+H" 695.17.

Example 54

0\ (§)
qf i

\-\N—‘&: 0 ‘t‘i'{QOOH
/

15 (iR,28)-1-{](25 4R)-1-[2-(2-Methoxy-phenoxy)-ethylcarbamoyl]-4-(7-methoxy-2-
pheny I-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
20 25 equiv. was added followed by toluene (2 mL) and then concentrated fo 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



Exanple 58 Ph / No - o NOO-~OH (1R 25)-1-{[(2S,4R) -1
[ (1, 1- D oxo-tetrahydro-1-X-thiophen-3-yl -carbanoyl)-4-(7- 15
nmet hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne-2-carbonyl ] -am no}-2-vinyl -

cycl opr opanggasfa@shd ¢ acid (58) The procedure descri beddxrendwhes 53 was
fol l owed but with the use of 3- am notetrahydro-1H 1%-t hi ophene- 1, 1-di one

i nstead of 2-(2-nethoxy-phenoxy)- ethylam ne, foll owed by hydrolysis of the
et hyl ester as described in exanple 54 WD 2005/073216 PCT/ SE2005/ 000096 102
whi ch gave the title conmpound (13 ng, @002 mml). Purity > 95% by HPLC M+H+
635.05. Exanple 59 rs o NH2 5
2- Am no- 3, 3-di net hyl - N-t hi ophen- 2-yl - net hyl - butyram de (59) The title
conpound was prepared as described in exgpple 17 but with the use of
t hi ophene- 2- net hyl am ne i nstead of am noilndanol e foll owed by renoval of the
Boc group as described in exanple 18. ?; anple 60 o O

e}

' 0

N9
0%0}4
/

(1R,28)-1-{I(2S,4R)-1-((18,2R)-5-Hydroxy-4,5,6,7-tetrahydro-benzo[blthiophen-4-y|-
carbamaoyl))-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-
2-vinyl-cyclopropanecarboxylic acid (55}

5 The procedure described in example 53 was followed but with the use of 2-amino-
4,5,8,7-tetrahydro-benzaolb]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, |

10
Example 56

Fh
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(1R,28)-1-{[(2S,4R}-1-[(3R)-3-Hydroxy-pyrrolidine-1-carbonyl)]-4-(7-methoxy-2-
phenyl-quinclin-4-yloxy)-pyrrolidine-2-carbonyll-amino}-2-vinyl-

15 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 ethy! ester as described in example 54 which gave the title compound (4 mg,
0.007 mmol), Purity > 95% by HPLC M+H" 587.1.



NH2  2- Am no- N- (6- hyd roxy-4,5,6, 7-tetrahyd ro-benzo[b]th ioph en-5-yl)-3,
3-di met hyl - butyram de (60) 15 The title conpound was prepared as descri bed
in exanple 17 but with the use of 2-

am no-4,5,6 dr o- benzo[ b] t hi ophen-5-0l instead o ] N0i ol e
fol |l owed by“ﬁ%ﬁ%@gﬁéof the Boc group as described in exfé(r}%%ﬂgﬁé.bg@ganpl e 61
o IlIl ~ NHZ 20 WD 2005/073216 PCT/ SE2005/ 000096 103

2- Ami no- N- ( 2- di et hyl am no- et hyl ) -3, 3-di net hyl -butyram de (61) The title
conpound was prepared as described in ®{anple 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 exanple 18. 5 Exanple 62 0Il INNH2 C-O

2- Am no- N-[ 2- ( 2- net hoxy- phenoxy) - et hyl ] - 3, 3-di net hyl - but yram de (62) The
title conpound was prepared as described in exanple 17 but with the use of
2- 10 net hBx3mpeAdxyet hyl ani ne i nstead of ami noi ndanol e fol |l owed by renoval
of the Boc group as described in exanplegl8. Exanple 63 0 HO CN NH2

N

\l
?
A
N
E}'_/ o Q0 “"{4%
4

(1R,28)-1-{[(2S ,4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-[(thiophen-2-yi-
5  methyl}-carbamoyl]-pyrrolidine-2-carbonyi}-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,
10 0.013 mmol). Purity > 95% by HPLC M+H" 613.08.

Ph
0
-
Qé40
Q
Q |
M
0
N%(%N
o 0 W\ Vox

(1R,28)-1-{](2S,4R)-1[(1,1-Dioxo-tetrahydro-1 -2%-thiophen-3-y! -carbamoyl)-4-(7-
15  methoxy-2-phe nyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyil-amino}-2-vinyl-

Example 58

e

cyclopropanecarboxylic acid (58)

The procedure described in example 53 was followed but with the use of 3-
aminotetrahydro-1H-1A8-thiophene-1,1-dione instead of 2-(2-methoxy-phenoxy)-
ethylamine, followed by hydrolysis of the ethyl ester as described in example 54



15 2- Am no-|-(3-hydroxy-pyrrolidin-1-yl)-3, 3-di net hyl - butan-1-one (63) The
title conpound was prepared as described in exanple 17 but with the use of
(R - 3-pyrrolidinone instead of am noi ndanole foll owed by renoval of the Boc

group as dessiidasigi N exanple 18. 20 Exanple 64 0 rr pBrzedoddoodbbs H2

2- Ami no- N- (1, 1- di oxo-t et rahydro- 1- ?6-t hi ophe nn--33--yl)-3, 3-di net hyl -butyra
m de (64) WD 2005/073216 PCT/ SE2005/ 000096 104 The title conmpound was
prepared as described in exanple 17 but with the use of 2-

met hoxyphenoxyet hyl ani ne i nstead of aiPéoi ndanol e foll owed by renoval of the
Boo group as described in exanple 18. 5 Exanple 65 1IN S O NNQO 0 O\
(1 R2S)-1-{[(2S,4R)-1-[(1 S)-1-(2, 2-Dimethyl-1-[(th lop

hen- 2-yl - WW@%MQ%E@MﬂcunBr(WWgCQBEWj Puftty7od¥B 1l 1O d=Rhenyl - qu
i nolin-4- on¢% pyrrolidi ne-2-carbonyl ]

ani no} - 2- \A3R¥P- cycl opropanecar boxylic acid ethyl ester (65) 10 To a sol ution
of 12 (0.06 mml) in THE (2 nL), was added a | arge excess of NaHCO3 (s) and
a solution_of phosgene in toluene (0.078 mml). After 10 min of agitation
the slur rE,LW@E—f!QItered and concentrated to dryness. The solid was

redi ssolved in dichloromethane apé, a | arge excess of NaHCC3 (s) and 59
(0.09 mol ) was added. The slurr agitated for 30 hrs at RT. The slurry
was filtered, concentrated to 15 dPyness,®re-dissolved in MeCH and subj ect ed

HPLC purification to give the title
NH,

2-Amino-3,3-dimethyl-N-thiophen-2-yl-methyl-butyramide (59)
The fitle 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,

10

Example 60

NH,

2-Amino-N-(6-hydroxy-4,5,6,7-tetrahydro-benzo[b]thiophen-5-yl)-3, 3-dimethyl-
butyramide (60)

15 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 amincindarole followed by
removal of the Boc group as described in example 18.

Example 81

-
20



conmpound (15.5 ng, 0.02 rnnol). Purity by HPLC > 95% MH+ 754.2. Exanple
66 WO 2005/ 073216 PCT/ SE2005/000096 105 Ph N 1 ~O\ I S NO\ OH-1 NN
O ONOH (I R29-1-{[(2S5,4R-1-[(1

S)-1-(2, 2- RygBi@aNhsie [ (L hi ophen-2-yl met hyl) - carbanmoyl] - pcrise200s/000096

propyl car banmoyl } - 4- (7- met hoxy- 2- phenyl -qu ino | in-4-yloxy)-pyrrolid

i ne-2-carbo nyl]- am no}-2-vinyl-cycl opropanecarboxylic acid (66) 5 To a
solution of 65 (14 ny, 0.017 mmol) in THE-MeCOH 2:3 (2 mM-) was added | M

Li OH 10 equiv. The solution was kept d©350 C for 60 min. After cooling to
RT, HOAc 20 equiv, was added followed by toluene (2 m-) and then
concentrated to dryness The residue was taken up in ethyl acetate,

filtered and tle conmpound (13 ,
0.017 mmol f Pl Al - DS S Oy B BrhBE S T e 8o Bh I N GO 1/
NI~ ND THtis @mﬂuoqmspggpalec{ g Qegcnh;gdi(! fxg)'lplg_a ‘I[?(mut W|th the use of

S, 2R) - 1- [ 1n(paistde®ierdiamife ihsfksl bfMfbRdanole followed by removal of the Boc

group as described in example 18.

0
SRAAE
o}
|
2-Amino-N-[2-(2-methoxy-phenoxy)-ethyll-3,3-dimethyl-butyramide (62)
The title compound was prepared as described in example 17 but with the use of 2-

Example 62

10 methoxyphenoxyethylamine instead of aminoindanole followed by removal of the Boc
group as described in example 18.

o~y Jl

15 2-Amino-1-(3-hydroxy-pyrrolidin-1-yl)-3,3-dimethyl-butan-1-one (63)

Example 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.

20  Example 64

2-Amino-N-(1,1-dioxo-tetrahydro-1-A°-thiophen-3-yl)-3,3-dimethyl-butyramide (64)



be nzo[b]th iophen-4-yl-carbanoyl)-2, 2-d inmethyl-pro pylcarba
noyl ] - 4- (7- met hoxy-2- 15
phenyl - qui nol i n-4-yl oxy) - pyrrolidi ne-2-carbonyl ] -am no}-2-vinyl -

cycl opr opargg apbesyls ¢ acid (67) The procedure describegcirReswsigbe 65 was
foll owed but with the use of 60 instead of 59, followed by hydrolysis of

the ethyl ester as described in exanple 66 which gave the title conpound (4
ng, 0.005 mml). Purity > 95% by HPLC MrH+ 782.16. WD 2005/ 073216

PCT/ SE2005/ 000096 106 Exanple 68 Phi¥ N ,~T/j/~ ON -[\ N OOH (1

R 2S)-1-{[(2S,4R)-1-[(1 S)-1-(2-D et hyl am no- et hyl carbanoyl )-2,2-d inethyl 5
propyl car banmoyl ] - 4- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrol i di ne-2-carbo

nyl]- am nejs 8ﬂevfiomdouﬁa/%ggr s2aRNNdd th%x% @ 178k w }h%e%m dure

descri bed in exa foll ovved but wt e use of 61 Instead of 59,

f ol | owed bweﬂgﬂawpp@wgthaian‘ﬂm%"@fW|of é@ﬂr@tndagolaé@@mééd remost ahihe 8066 whi ch

gave the idyh@seesmrpsds) e(x@rdl":ﬂle 19. 008 ml). Purity > 95% by HPLC MrH+
729.24. 10 Exanple 69 Ph jo Flo N O N8oH

5 Example 65

C

N
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(1R,28)-1-{[(2S 4R)-1-[(18)-1-(2,2-Dimethyl-1-[(thiophen-2-yl-methyl)-carbamoyi]-
propylcarbamoyl}-4-(7-meth oxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarhoxylic acid ethyl ester (65)

10 To a solution of 12 {0.08 mmol) in THF (2 mL), was added a large excess of NaHCO;
(s) and a solution of phosgene in toluene (0.078 mmol). After 10 min of agitation the
slurry was flltered and concentrated o dryness. The solid was redissolved in
dichloromethane and a large excess of NaHCC;3 (8) and 59 (0.09 mmol) was added.
The slurry was agitated for 30 hrs at RT. The slurry was filtered, concentrated to

15 dryness, re-dissolved in MeQH and subjecied HPLC purification to give the title
compound (15.5 mg, 0.02 mmol). Purity by HPLC > 95%. M+H" 754.2.

Example 66



(1 R29-1-{[(2S,4R-1-[(1

S)-1-[2-(2- Met hoxy- phenoxy) - et hyl car banoyl ] - 2, 2-di net hyl - propyl ca rba

noyl } - 4- (7- met hoxy- 2- ph enyl - qui nol i n-4-yl oxy)-pyrrolid ine-2-ca rbonyl] 15
am no} - 2'“\985{?@%%?%2?&” opanecar boxylic acid (69) The proeedisEeridesiors bed in
exanpl e 65 waS followed but with the use of 62 instead of 59, followed by
hydrol ysis of the ethyl ester as described in exanple 66 which gave the
title conpound (3 ng, 0.004 nmmol). Purjty > 95% by HPLC M+H+ 780.19. WO
2005/ 073216 PCT/ SE2005/ 000096 107 Ex le 70 Ph O O 0O \W\-NO OO
~OH (1 R 29)-1-{[(2S, 4R - (1
S)-1-[(3R)-1-(3-Hydroxy-pyrrolidine-1-carbonyl)-2,2-di net hyl -

propyl car banoyl ] - 4- ( 7- met hoxy- 2- phenyl - qui mol i n- 4-yl oxy) -pyrrolid

i ne-2-carbonyl] 5 am no}-2-vinyl-cycl opropanecarboxylic acid (70) The
procedure described in exanple was fol Jowed but with the use of 63
instead of 59, followed by hy ST of t ethyl ester as described in

exanpl e 66 which gave the titlé cH ou 1 (T2 ng, 0.02 nmol). Purity > 95%
by HPLC MtH 700, 16. 10 Exanple 71 NN n
Di 0%0¢

SoN OH
(1R 295)-1-{[(2S,4R)-1-[(1S)-1-(1 , 1- D ekrahydr o- 1- ?v6-t hl ophen
- 3-yl - car barmyl ) - oH

J

(1R,28)-1-{{(28,4R})-1-[(18)-1~(2,2-Dimethyl-1-[(thiophen-2-ylmethyl}-carbamoyl]-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl}-
amino}-2-vinyl-cyclopropanecarboxylic acid (66)

5 To a solution of 65 (14 mg, 0.017 mmol) in THF-MeQH 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 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.

10

Example 67

Ph
@
S s} H
" I
quf i
o 0 §40H
)

(1R,28)-1-{[(28,4R)-(15)-1-[(1S5,2R)-1-[1-(5-Hydroxy-4,5,6,7-tetrahydro-
benzo[blthiophen-4-yl-carbamoyl)-2,2-dimethyl-propylcarbamoyl]-4-(7-methoxy-2-

15 phenyl-guinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyi-
cyclopropanecarboxylic acid (67)
The procedure described in example 85 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.



2,2-d inmethyl-p ropyl ca rbanoyl]-4-(7-methoxy-2-phenyl -qu
i nolin-4-yloxy)-pyrro lidi ne-2-
car bonyl ] - am no) - 2-vi nyl - cycl opr opanecar boxylic acid (71) 15 The procedure

descri bed iWo8¥RMPEs 65 Was followed but with the use ofp 4 isheRsk ©of 59,
foll owed by hydrolysis of the ethyl ester as described in exanple 66 which

gave the title conmpound (13 ng, 0.014 mml). Purity> 95% by HPLC MtH
748.13. Exanmple 72 WD 2005/073216 PCT/ SE2005/ 000096 108 N~O O N M N5
(4R) - 1-(tert-butoxycarbonyl)-4-[ (7- met@®oxy- 2-p

henyl qui 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 mmol) in DM, HATU (124 ng, 0.325 mmol), 5
di i sopropyl ethylam ne (114 L, 0.65 mmol) was added and agitated for 30 mn
at RT. A solution of 75 (0.157 nmmol) in DNIF was added. The slurry was
agitated flx@mpB 8% s at RT fol |l owed by concentration to dryness. The residue
was taken up in DCM and washed with NaHCO3x(sat.), and water, The organic

| ayer was dried, concentrated and subjectgd to silica colum chromatography
(gradient elution from 100% o 10 29 DCM to give the title conpound
(61 nmg, 0.087mmol ). Purity Mby HPLC. 703.23. Exanmple 73 /1 IN \

: Q&\&#

(1R,28)}-1-{[(25,4R)-1-[(18)-1-(2-Diethylamino-ethylcarbamoyl)-2,2-dimethyl-

5 propylcarbamoyl]-4-(7-methoxy-2-bhenyl-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 86 which gave
the titie compound (8 mg, 0.008 mmol). Purity > 95% by HPLC M+H" 729.24,

10

Example 69

Ph

Z
Q»o\ N

ih\g«

(1R,28)-1-{{(25,4R)-1-[(18)-1-[2-{2-Methoxy-phenoxy)-ethylcarbamoyl]-2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonylj-

15 amino}-2-vinyl-cyclopropanecarboxylic acid (69)
The procedure described in example 85 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 myg, 0.004 mmol). Purity > 95% by HPLC M+H" 780.19.



5N S 15
(4R) - 4-j (7- et hoxy- 2- phenyl qui nol i n-4-yl)oxy]-L-prolyl-N -(phenyl sul fonyl)-L
- norvalinamde (73) WO 2005/073216 PCT/ SE2005/ 000096 109 Conpound 72 was

kept in DCNygEmz@i3k1d 2 mM-) for 2.5 hr at RT. The sol ut ip@f/Suedmsomoos
evaporated with toluene to dryness. Yield 100% MtH 603.12 Exanple 74 0 N O

\-4 0 0~0 NS 5 Carbam c acid,

[(1S)-1- [[(phenylsulfonyl)anlno]carbongl]butyl]-, phenyl met hyl ester (74)
To a stirred solution of Z-Nva-CH (15 ﬁg, 0.59 mmol ) in THE (6 nL), CD
(400 ng, 2.4 mmol) was added. The slurry was agitated for 30 mn at RT
followed by the 10 addition of DBU (200 L, 1.3 mml) and a sol ution of
benzenes ukf pd a (250 ng, 1.59 mmol) in THF(2 nlL). The m xture was
stirred at ég % ¥or 48 hrs followed by concentration to dryness. The

resi due was dissolved in MeOH and subjected to HPLC purification to give the
title conpound (118.5 ny, 0.304 pmo riity > 95% by HPLC, MH 389.0,

+Na 412.96. 15 Exanple 75 N 5 28) 20 ¥9- N- (phenyl sul phonyl ) pent anam de

(75) Conpound 74 was dissol ved foI | owed by the addition of
Pd/ C and \(ﬂ

(1R,28)-1-{[(28 4R)-(1S)-1-[(3R)-1-(3-Hydroxy-pyrrolidine-1-carbonyl)-2,2-dimethyl-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-

5 amino}-2-vinyl-cyciopropanecarboxylic acid (70)
The procedure described in example 65 was followed but with the use of 83 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,

10 Example 71

0? O X«

(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)-pyrrofidine-2-
carbonyll-amino}-2-vinyl-cyclopropanecarboxylic acid (71)

15  The procedure described in example 85 was followed but with the use of 64 instead
of 59, followed by hydrolysis of the ethyl ester as described ih example 66 which gave
the title compound (13 mg, 0.014 mmol). Purity > 95% by HPLC M+H" 748.13.

Example 72



20 subj ect

celite, washed wth MeOH and concentrated to dryness to give the title

conpound.

PCT/ SE2005/ Q’Q)Q@t%ﬁh'in]l OVMN A O ON 00 NOO NS N sdsobyoss
phenyl - qui nol i n- 4-yl oxy) - pyrrolidine-1, 2-di carboxylic acid

4- (7-Met ho
1-({1-

[ (cycl ohex
2-[ (1- phe
To solutio

pL, 0.12
for 30 mn.

solution was kept at -20 C for
aqueous NaHCO3 (sat.) and 10 vvashe

concentrat

conmpound as a white solid (2. 8% 0049 mol), Purity by HPLC > 95%

M-H+936. 26.

10

15

ed to hydrogenation for 2 hrs. The slurry was filtered through

Yield 100% M+H. 257.3. Exanple 76 25 WD 2005/073216

Xy-

yl - met hyl car banoyl - net hyl ) - car banoyl ] - 2, 2-di et hyl - propyl } - am de) -
nyl met hanesul f onyl am nocar b&®#8/I - 2- vi nyl - cycl opropyi ) -am de] (76) 5
n of 42 (8.7 ng, 0.011 mml) in chloroform (1 m) was added a-

t ol uenesul fonam de (7 ng, 0.04 mmol) followed by diisopropyl ethylam ne (21

mol ). The sol ution

ol

as stirred at RT for 10 min and then at
PyBOP (46.5 ng, 0. pl ) was then added as a solid. The

.~The solution was then poured into
Fh water, The organic |ayer was dried,

-20

ed and subjected to purification by HPLC, affording the title

Exanmple 77 /1 |

HN ?\ =0

(4R)-1-(fert-butoxycarbonyl)-4-[(7-methoxy-2-p henylquinolin-4-yhoxy]-L-prolyl-A/'-
(phenylsulfonyl)-L-norvalinamide (72)
To a solution of 10 {60 mg, 0.13 mmol) in DMF, HATU (124 mg, 0.325 mmol},

diisopropylethylamine (114 pl, 0.65 mmol) was added and agitated for 30 min at RT.

A solution of 75 (0.157 mimol) 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
2%MeQOH/DCM) to give the title compound (61 mg, 0.087mmol). Purity > 90% by
HPLC, M+H" 703.23.

Example 73

(4R)-4~{(7-methoxy-z-phenquuino!in—4—yl)oxy]—-L-proIy!-N1-(phenylsulfonyl)—L-
norvalinamide (73)

C



OHo NNIIuNNS5O0O 15

N- ( 2- Hydr oxy-i ndan-1-yl)-2-[ 4- ( 6- net hoxy- 3- phenyl - napht hal en- 1- yl oxy) - 2- ( 1-
met hanesul f onyl am nocar bonyl - 2-vi nyl - cycl opropyl )-pyrrolid in-1-yl]-3, 3-d

i met hyl - buipg andee21677) WO 2005/ 073216 PCT/ SE2005/ 000096 1/ddshosfdagooki t 1 €
conpound was prepared as described in exanple 76, using 14 as carboxylic
acid starting material and net hanesul f onam de i nstead of

a-tol uenesul fonam de. Yield 13% Purity by HPLC > 95% MW 839.16. 5
Exanmple 78 N~ O ON. NNO N 10 0 0109/ N 5

4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrol idine-1, 2-di carboxylic acid
1-{[1- (cycl ohexyl net hyl - car banoyl ) - 2- net hyl - propyl ] - anide) 2-[(1-

phenyl met hg:fl})ﬁrﬁa‘bhﬁ@'?é’ M@E‘kgﬁgﬁb@@/ﬁh 3“1‘{2 Q%LP VLS ﬁPétqi?V 'ﬁheaé@ltﬂl%ﬁ %Z%bm 10 The

title conp repared as describ n exang 6, using
car boxylic &a@watgtﬂmthut@igeneetp@lmnaﬁs Yiald1 % o+ pEP81¢ > 95% by HPLC. MrH+
865.28. Exanple 79 0"o N(NII u NN, 150 0

Example 74

Carbamic acid, [(1S)-1-[[{phenylsulfonyljaminolcarbonyllbutyll-, phenylmethyl ester
(74)
To a stirred solution of Z-Nva-CH (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

10 addition of DBU ( 200 pL, 1.3 mmeol) and a solution of henzenesulfonamide (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"383.0, +Na 412.96.

15

Example 75
0

N
.:Z?\/,O
N5

) D

(28)-2-Amino-N-(phenylsulphonyl}pentanamide (7 5)

Compound 74 was dissolved in MeOH (5 mL) followed by the addition of Pd/C and
20 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
25



4- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrolidine-1, 2-di carboxylic acid

1-{[1- (cycl ohexyl net hyl - car banoyl ) - 2- et hyl - propyl ] -am de} 2-[(1-
phenyl met hanesul f onyl am nocar bonyl - butyl ) -am de] (79) W) 20051073216

PCT/ SE2005/\0Q9009/732412 The title conpound was prepared %T%%iﬁ)%@@
exanple 76, using 52 as carboxylic acid starting material. Yiel

Purity> 95% by HPLC. M+H+855.28. Exanple 80 /1 \ NO I 0 O N N-~(\' N

(,~~~ (/~NO~\cO \/ g

4- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oX\P- pyrrol i di ne-1, 2-di carboxylic acid

2-[(1- benzenesul f onyl am nocar bonyl - butyl ) - am de]

1-{[ 1- (cycl ohexyl net hyl - car banoyl ) - 2-
conpound was prepared as described.in exanple 76,
acid starting material and benze
a-tol uenesul fonam de. Yield 21, 59

pnonani
u T

c,de i nst ead of

Exanmple 81 \ N~ \ O ki N NLIN N SA&Z~& 0 15

4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidine-1, 2-di carboxylic acid
1- ({1-[ (cycl ohexyl -

¢]

2-[(1- benzenesul f onyl am noce@onyl - i nyl -cycl opropyl ) - am de]

10

15

N
2SI P
»;\o 8 \“\K# Lo

N N5

N\(‘

/

° e

4-(7-Methoxy-2-phenyl-guinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-({1-
[(cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-amide)-2-[(1-
phenylmethanesulfonylaminocarbonyl-2-vinyl-cyclopropyh-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 sfirred af RT for 10 min and then at -20 °C for 30 min.
PyBOP (46.5 mg, 0.08 mmal} was then added as a solid. The solution was kept at -20
°C for 48 hours. The solution was then poured info agueous NaHCOj; (sat.} and
washed with water, The organic layer was dried, cancentrated and subjected to
purification by HPLC, affording the title compou'nd as a white solid (2.8 mg, 0.0049
mmol}, Purity by HPLC > 95%, M+H"936.26.

Example 77

!N\‘ o
L
Q

0

-
o:(z

N-(2-Hydroxy-indan-1-yl)-2-{4-(6-methoxy-3-phenyl-naphthalen-1-yloxy)-2-(1-
methanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-pytrolidin-1-yl]-3,3~-dimethy!-
butyramide (77)

in
%

> 95% by HPLC, M+H+841. 28.

rnet hyl - propyl]-am de} (80) The title
usi ng 52 as carboxylic

10



met hyl car banoyl - net hyl ) - car banoyl ] - 2, 2- di et hyl - propyl }-am de) (81) WO
2005/ 073216 PCT/ SE2005/ 000096 113 The title conpound was prepared as
described in exanple 76, using benzenesul fonam de instead of

(x-tol uenesyy feg)ekde. Yield 26 % Purity by HPLC >  95p8G/sMibtifidss 23 S
Exanple 82 N~ O 0 OO0 NO O\N5 O 61~

4- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrolidine-1, 2-di carboxylic acid
2-[ (1- benzenesul f onyl am nocar bonyl - butyl ) - am de]

1-{[ 1- (2- hydr oxy-i ndan- 1-yl car bamoyl Jl#t 2- net hyl - propy! ] - ani de} (82) 10 To a
solution of 73 (24.1 ng, 0.04 mmol) in DCM (2 m ), was added a | arge excess
of NaHCO3 (s) and a sol ution of phosgene in toluene (50 L, 0.096 mml).

After 1 Dmmue&i hawals%ﬁalf@j§sJwswbewa@eiérﬂ;ﬂ@v@%@ﬁgh&9@6&65@%ed to
dryness. The solid was redissolved in | ar ge excess of HCO3 ('s)

and 2-am rﬁ’@tdrﬂta(rtmm@te@adwdmﬂ@m&um@mm@em@tww@dwre@ﬁwd@naw@cr| bed in
exanpl e 35q4 P30} FEUFN%¥M@EC@C’Q%‘B/Q M+4*“:83§h§ slurry was agitated for 40 hrs at

RT. The slurry was filtered, concentrated and subjected to HPLC
purification, to give the title conpound (1.6 ng, 0.0018 mmol). Purity >

95% by HPLComMsHE 877.21. Exanpl e 83 WD 2005/ 073216 PCTI SE2005/ 000096 114 |
N0 O Tm&—

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1 ,2—dicarbo><ylic acid 1-{[1-
(cyclohexylmethyl-carbamoyl)-2-methyl-propyll-amide} 2-[(1-
phenylmethanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)}-amide] (78)

10  The title compound was prepared as described in example 78,
using 23 as carboxylic acid starting material. Yield 2%. Purity > 95% by HPLC. M+H"
865.28.

Example 79

Oﬂ&ﬁfv@

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarbo xylic acid 1-{[1-

15

(cyclohexylmethyl-carbamoyl)-2-methyl-propyl]-amide} 2-{(1-
phenylmethanesulfonylaminocarbonyl-butyl)-amide] (79)



O N "ON No5p- / ,
7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - pyrrolidine-|, 2-di carboxylic acid
(1- benzenesul fonyl am nocarbonyl -butyl)-am de]
{1-[ (cyakahaxpbsiget hyl car banoyl - net hyl) - car banoyl ]
di met hyl - propyl }-am de) (83) 5 The title conpound mas%EFgﬁgWﬁﬁmﬁ¥
described in exanple 82 but using 21 instead of
2-am no- N- ( 2- hydr oxy-i ndan-1-yl)-3-nmethyl -butyram de. Yield 2% Purity > 95%
by HPLC. M+H+ 912.25. Exanple 84 10V 1 o HON \~ Lp~~ (1
R 2S)-1-{[ (4R 2S)1-(1-(1
S) - Hydr oxymet hyl - 2, 2- di met hyl - pr opyl car bamoyl ) - 4- (7- net hoxy- 2- phenyl - q

Ui nol i n- 4-3|ed)eo pbrR] vk e;r@psreaagaémead b e@cﬁﬂn 1@096 %sﬁg%was carboxylc
cycl opr opanecar boxyl 1 c aci ester rea ound 12 as

descri bed 3<%t staniag pyaigsiat Xﬁ'%ﬁ%léu'ﬂiﬁt‘ aﬁn%twlﬂ lﬂ%‘e"*o&% %) - tert-l euci nol

i nstead of 2-am no-N-(2-hydoxy-indan-1-yi) 3, 3-dinethyl-butyram de provided
the titl em M-H+ 645.2. WD 20051073216 PCT/ SE20051000096 115

Exampl e 8 \~-NI HOOO (1 R29)-1-{[(4R 29)1-(1-(1

S) - Fornyl - 2, 2-di net hyl - pr opyl car bagoyl ) - 4- (7- met hoxy-2- phenyl-q uin o
[In-4-yloxy)-pyrro lidi ne-2-ca rh in o}-2-vi nyl 5

cycl opropanecar boxylic acid ethyl . ‘%\

~0
4-(
2-[
1-(
2-

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)



To a stirred solution of conmpound 84 (64 ngy) in dichloronmethane Dess-Martin
peri odi nane (80 ngy) was added at anbient tenperature. After 4 his the slurry
was filtered through basic alum na and concentrated to dryness. MtH+ 643. 2.

10 Exanpl ewdBosn7d216OH HL H (1 R 25)-1-{[ (4R, 2S) 1- { 1- [ (kca/sE2005/000096

S, 2R) - 2- Hydr oxy-i ndan- 1-yl am no) - net hyl ] -2, 2-di net hyl - p ropyl car bam

oyl }-4-(7-meth oxy-2-phenyl-q ui n of in-4-yloxy)-pyrrol idin e-2-ca rbo
nyl]- 15 am no)-2-vi nyl -cycl opr opanecarboxylic acid ethyl ester (86) To a
sol ution of conpound 85 in THE (2 mi Ji1dnd HOAc (0.5 m -) pol ystyrene bound
cyanobor ohydride (2.36 nmmol /g, 100 ng) and (1S, 2R)- 1- am noi ndan-2-ol (18 ng)
WO 2005/ 073216 PCT/ SE2005/ 000096 116 was added and agitated for 4 hrs. The

Ur Ve SRS SORSEOLE L AU ARRS S 18 2P PPLC PuriLy by
R, 285)-1-( P@ﬂRIWEﬁ)'fﬂnémﬂ[E(uﬁﬂeﬁ Ry tole Myiienayidan Yaald 26 f. Purity by HPLC >

am no) - met, F) ﬂaﬂ»c?g %rget hyl - propyl carbanoyl ) - 4- (7- met hoxy- 2- phenyl - qu
inolin-4-y ox'\gI pyrrolid ine-2-carbonyl] -
am no} - 2-vi nyl - cycl opr opanecarboxylic acid (87) To a solution of conpound 86

in THE (2En1a:g ead MeCH (1 nm) INLiOH (0.2 m-) 10 was added and the

sol ution at 60 Cfor 1.5 hrs. The slurry was neutralized

@*ﬂ‘

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1~
benzenesulfonylaminocarbonyl-butyhy-amide] 1-{[1-(2-hydroxy-indan-1-ylcarbam oyl)-
2-methyl-propyl]-amide} (82)

10 To a solution of 73 (24.1 mg, 0.04 mmol) in DCM (2 ml), was added & large excess of
NaHCO; (s) and a solution of phosgene in toluene (50 ul, 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 NaHCO; (s) and 2-amino-N-(2-hydroxy-
indan-1-yl}-3-methyl-butyramide, described in example 35, (0.1 mmol) was added.

15 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



with 1 NHCI to pH 7, concentrated and purified on a prep. HPLC giving pure
product by HPLC >95% M+H+ 748.4. Exanple 88 - ~o0 o- ~,,/ OH H(OOO
Il 150 (1 R2S)-1-{[(4R 2S5)1-(1-{[(1

S) - (Cycl ohewy miRf7yk car banoyi - met hyl ) - ami no] - met hyl } - 2p@r/gk2005/000096

i met hyl - propyl car banoyl ) - 4- (7-nmeth oxy-2-phenyl-q uino | i

n-4-yl oxy)-pyrrolid ine-2- carbonyl]-am no}-2-vinyl-cycl opropanecarboxylic
acid (88) WO 2005/073216 PCT/ SE2005/000096 117 Treatnment of conpound 85 as
described for the preparation of 86 bdfl4with the use of

2- am no- 2-cycl ohexyl - N-netyl -acetam de (17 ng) instead of

(1S, 2R) - 1-am noi ndan-2 of followed by hydrolysis of the ethyl ester as
described in exanple 87 provided thg. title product. Purity by HPLC >95%
MrH+ 769.5 5 Exanple 89 0 o 0 NH, (L1l ~,H 8 Acetic acid (1

S, 2R) - 1- ((2S) - 2- ani no- 3, 3- di net hyl - BULY] m"ho)-indan-z-yl ester (89) 10 A
sol ution of conpound 17 (4g) was kept i pyridi ne-acetic anhydride 2:1 for
30 min. DCMwas added and the sol utionfwas washed with citric acid (aq) and
NaHCO3 (aq). The organic |ayer s cogCentrated to dryness which gave the
acetyl ated product >90% pure @aHPLQWN e,aff orded conpound was then kept
in a solution of 30% TFA b o

2 ]

[+]

4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-[(1-
benzenesulfonylaminocarbonyl-butyl)-amide] 1-({1-[(cyclohexyl-methylcarbamoy!-
methyl)-carbamoyl]-2,2-dimethyl-propyl}-amide) (83)

5 The title compound was prepared as described in example 82 but using 21 instead of
2-amino-N-(2-hydroxy-indan-1-yi)-3-methyl-butyramide. Yield 2%. Purity > 95% by
HPLC. M+H" 912.25,

Exampie 84
10

7N

S
HQ Hﬁ%—ﬁxﬁ\om

£
(1R,28)-1-{[(4R,235)1-(1-(18)-Hydroxymethyl-2 2-dimethyl-propylcarbamoyl)-4-(7-
methoxy-2-phenyl-quinolin-4-yloxy}-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (84)
15 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-yi) 3,3-dimethyl-butyramide
provided the title product. M+H" 645.2.



in DCMfor 1.5 hrs and then concentrated to dryness. Co-evaporation tw ce
from 15 tol uene gave the title product >90% pure by HPLC. Exanple 90 OH N
N \OOO0O(2S,4R)-2-((1

S, 2R) 1- Et h@yy skRaR - 2- vi nyl - cycl opropyl car banoyl ) - 4- hygiQ¥¥0s/6#doos
pyrrolidine-I-carboxylic acid tert.butyl ester (90) A solution of HATU (6
g), diisopropylethylamne (6.8 nL), (1 R 28) 1- am no- 2-vi nyl -

cycl opropanecar boxylic acid ethyl ester (1.5 g) and BOC- L-hydroxyproline
(1.6 g) in WD 2005/ 073216 PCT/ SE2005/1080096 118 di chl or onet hane was stirred
for I his. The m xture was extracted with DCM NaHCO3 (aq) dried and
concentrated. HPLC purity ca 90% MtH 369.1. Exanple 9. OHOH NI~ ~\ O5
(1S, 2R - Ielafdle &R - (4- Hydr oxy- pyrrolidi ne-2-carbonyl ) -am no] - 2-vi nyl -

cycl opropanecarboxylic acid ethyl ester (91). Conpound 90 was kept in 30%
trifluoroacetic acid in dichl ororrete and 1 % MeOH for 2 hrs before it
was concentrated to dryness. The resitidue was re-dissolved in 10

di chl oronet hane and during stirring aOH was added to pH 10-11. The
organic |ayer was separated and concg @ %ed which gave 1.6 g of the title
product. HPLC purity ca. 90% MtH 269.1. Exanple 92

N-fiyﬁ X
H»; >0 25‘"’710/\

(1R,23)-1-{[(4R,28)1-(1-(18)-Formyl-2,2-dimethyl-propylcarbamoyl)-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyll-amino}-2-vinyl-

5  cyclopropanecarboxylic acid ethyl ester (85)

To a stirred solution of compound 84 (64 mg) in dichloromethane Dess-Martin
pericdinane (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.

10

Example 86

v,

7N

==

N“\((%‘ A o’\

(1R,28)-1-{[{4R,28)1-{1-[({(1S,2R)-2-Hydroxy-indan-1-ylamino)-methylj-2,2-dimethyl-

propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy}-pyrrolidine-2-carbonyl}-
15 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 mmaol/g, 100 mg) and (18,2R)-1-amincindan-2-ol {18 mg)



OOH OI1IN," HOO 15 (1 R29-1-(((2S,4R-1-[(21 9-1-((1
S, 2R) - 2- Acet oxy-i ndan- 1-yl car banoyl ) -2, 2-di m et hyl - pro pyl ca rbanoyl]-4-hyd
roxy-pyrrolid i ne-2-carbo nyl}-a mn o0)-2-vi n yl- cyciopropanecarboxylic

acid ethyl ggl8dsbhes- To a stirred solution of conpound@rhdosRdoedd 1N
acetonltrlle at 0 Csolid NaHCO3 20 (800 ng) and

p- ni trophenychl orocarbonate (1.2 g) was added. The slurry was taken wup to
anbi ent tenperature and stirred for another 30 min. To this slurrry a
slution of conpound 91 (1.6 g) in adé&onitrile (5 nL) diisopropyl ethylam ne
(1nmL) was added. After 10 mn the resulting m xture was concentr at ed,

re-di ssolved in ethyl acetate and WO 2005/ 073216 PCT/ SE2005/ 000096 119

washed WI trated which
Gave. o SHBbERTT Lo e 4%”‘%[@%%@%5%& Weprpr BB AT 05, ¢
Lon d H Bn@prép. 2$)L01P@{nym HARC 490%. M+H-776.5

S, 2R) - 2- Acet oxy-i ndan- 1-yl car banoyl ) -2, 2-di net hyl - p ropyl ca rbanoyl]-4-p
henyl ca rbanoyl oxy-pyrrolid i n e-2-carbo nyl}-an no)-2-vinyl-

cycl opr opdemaleddxyl i ¢ acid ethyl ester (93)

9,

7N

o

~\<qr ii

(1R,28)-1-{[(4R,2S)1-{1-[({1S,2R)-2-Hydroxy-indan-1-yl amino)-methyl]-2,2-dimethy!-
propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyi}-
amino}-2-vinyl-cyclopropanecarboxylic acid (87)
To a solution of compound 86 in THF (2 mL) and MeCH (1 mL) 1N LiOH (0.2 mL)

10 was added and the solution was kept at 60 °C for 1.5 hrs. The slurry was neutralized
with 1N HCl to pH 7, concentrated and purified on a preep. HPLC giving pure product
by HPLC >95%. M+H* 748 4.

Example 88

9,

7R

¢ A

% H‘\(%ﬂ "“ﬁ‘oH

Hoo o O -

S SEa
(1R,28)-1-{[{4R,28)1-(1-{[(1S)-(Cyclohexyl-methylcarbamoyl-methyi)-amino]-methyi}-

2 2-dimethyl-propylcarkamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonyil-amino}-2-vinyl-cyclopropanecarboxylic acid (88)

15



To a stirred solution of compound 92 (20ng) in DCM and solid K2CO3 (200 ny)
20% 10 phosgene in toluene (1 nL) was added. After 6 hrs the slurry was
filtered and concentrated to dryness. To this residue a m xture of aniline
(30 ng) DG¥Mo(2809z3218nd  solid NaHCO3 (50 ng) was added @ngspgisioaseg for 10
hrs. The m xture was filtered, concentrated and purified on a prep. HPLC
whi ch gave the title product, >95% pure MtH+ 718.6. 15 Exanple 94 HN \
01~10 OH /*~77 OO j ~ N\\ NI~-OH HO O~, I WD 2005/073216

PCT/ SE2005/ 000096 120 (1 R 2S)-1-({(%5, 4R -1-[1-((1 S, 2R)-2- Hydroxy-indan-1
-yl carbanmoyl )-2, 2-dinethyl- p ro pylca rba noyl]-4-p h enylca

rbanoyl oxy- pyrrolidi ne-2-carbonyl}-amin 0)-2-vinyl- cyclopropanecarboxylic

aci d (94) TTé%trﬁelﬁ%'f u@mp&unafss%m@méa%th@p@bﬁama%ybht(N?m fe-use'Wps added 1 N
Li OH (0.2 . The solution was heated his, After cooling to

anmbi ent tgrﬁ%'ﬂ%gﬁb’@m%@bﬁ”&etﬂ@ﬁtame@?rﬁ)g) M?agd’élé@ %ﬁ?oﬂ -BIRBOEERNET on was
concentr atowéudv@edddywm&ﬂysusTmhe étﬁmsm BQdés%‘ﬁbéBJiﬂ é&aﬁ,p@lmlé:fxrb\ﬁa%dqne a prep. HPLC

whi ch gave the title produc E’we IVi-H+ 10 anple 95 N O 1-0O
O-1N title product. Purlty by HPLC >95% M+ 769.5
5
Example 89
£

Acetic acid (1S,2R)-1-((2S)-2-amino-3, 3-dimethyl-butyrylamino)-indan-2-yl ester (89)
10 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 NaHCOj3 (ag).
The organic layer was concentrated o dryness which gave the acetylated product
>80% 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
15 toluene gave the title product >90% pure by HPLC.

Example 90

%*(%“zx‘io’\
N

(25,4R)-2-((15,2R)1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl}-4-hydroxy-

20 pyrrolidine-1-carboxylic acid tert.butyl ester (90)
A solution of HATU (8 @), diisopropylethylamine (6.8 mL}, (1R,25)-1-amino-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (1.5 g) and BOC-L-hydroxyproline (1.6 g) in



ON\ N (55 3R)-3,4-D hydro-1 Hisoquinoline-2-carboxylic acid 5-((1
R, 2S) - 1- car boxy- 2-vinyl - cycl opropyl carbanoyl )-1-[1-((1

S, 2R) - 2- hydr oxy-i ndan- 1- yl car banoyl ) - 2, 2- di et hyl -

propyl car bﬁw pyrrolidin-3-yl ester (95) 15 Treatnen nd 92 as
descri bed 1or bme'fg%lgepar ation of 93 but with the use ofﬁm%m%g%%%
1,2,3,4-tetrahydro-isoquinoline instead of aniline foll owed by hydrol ysis of
the ethyl ester as described in exanple 94 gave the title conpound. Purity
>90% MrH+ 688.6. Exanple 96 20 WO 2085/ 073216 PCT/ SE2005/ 000096 121 N/
O"OOHO)] CNLOH "5~1ii (5S,3R)-3,4-D hydro-2H qui noline-1-carboxylic
acid 5-((1 R 2S)-1-carboxy-2-vinyl cyclopropyl carbanoyl)-1-[1-((1

S, 2R) - 2- hydr pxy- i.ndan- 1-yl car. 1).-2,.2-di net hyl - .

propyl car %!gh@{/tﬁlqt ?ﬂe%%sl %ﬁ”ﬁ-gé&)a/’m)%’sﬁh rm’wée) Wep %r@gtte%%tp Dqu'M%:&jnd 92 as
descri bed {dpurithengpcepantatedHRiC @B8invbes O M+H 1380.0se of
1,2,3,4-tetrahydro-quinoline instead of aniline foll owed by hydrol ysis of

the ethyl ester as described in exanple 94 gave the title conpound. Purity
>90% MrHExa@8le®1 Exanple 97 9 1 ~NHN OLl~10 OH IxO YN \V-N

(:)H
N hno 9
%’N ‘.\\I‘L s
¢d N C

’
a,’l

(18,2R)-1-[{(28,4R)-(4-Hydroxy-pyrrolidine-2-carbonyl)-aminec]-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (91).

Compound 90 was kept in 30% triflucroacetic acid in dichloromethane and 1% MeOH
for 2 hrs before it was concentrated to dryness. The residue was re-dissolved in

10 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
Q

RSORTS TV N
i

(1R.25)-1-({{28,4R)-1-[(13)}-1-((1S,2R}-2-Acetoxy-indan-1-ylcarbamoyl)-2, 2-dimethyl-
propylcarbamoyi]-4-hydroxy-pyrrolidine-2-carbonyl}-amino)-2-vinyl-

15

cyclopropanecarboxylic acid ethyl| ester (92).
To a stirred solution of compound 89 (1.81 g) in acetonitrife at 0 °C solid NaHCO3

20 (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 acetfonitrile (5 mL) diisopropylethylamine (1mL) was added.
After 10 min the resulting mixture was concentrated, re-dissolved in ethyl acetate and



T 0O O0OM™H 10 (1 R29-1-{[(25,4R-1-[(1 9-1-((1
S, 2R) - 2- Hydr oxy-i ndan- 1-yl car banoyl ) - 2, 2- di net hyl -
propyl car banoyg- 4- (pyri di n- 3- ylnethylcarbanoyloxy) pyrrolid

i ne- 2- car bopyhdsamae}t - 2-vinyl -cycl opropanecar boxyl i ¢ ggitgkeb@éhoodigeat ment
of conpound 92 as described for the preparation of 93 but with the use of

15 2-pyridine-3-yl-ethylam ne instead of aniline followed by hydrol ysis of
the ethyl ester as described in exanple 94 gave the title conpound, Purity
>90% M+H+ 663.5. Exanple 98 WO 20051693216 PCT/ SE2005/ 000096 122 ~I Ni,
01~110 ON ((/"~JJ O1l NNO "\HHOO-~, (1 R29-1-{[(254R-1-[(1
S)-1-((1 S, 2R) - 2- Hydr oxy-i ndan- 1-yl car banoyl ) - 2, 2-di net hyl - p

r Opyl car bagayhdditd KE@d%Y(laq m@wmkn 6. 3NDACDBHOX A EOHCE R el wﬁxch ave
e-2-car bonyl% am no Vi da/ -c% gr oganecar boxylic acid (98) Tr eat ment
of corrpouné Q”‘Jd%“%l@@é’k‘?%’é RLor MiHe paration of 93 but W|th the use of

N- et hyl phenet hyl am ne i nstead of ani I ine foll owed by hydrolysis of the
ethyl ester as described in exanple 94 gave the title conmpound. Purity
>90% M+H Ex@0RI8 93Exanple 99 OH 1111 ryry NH1 ~ J~ /N N CH

HN/©
0 O’J%o
&\N&“‘{@*“Kio/\
. i

(1R,23)-1-({(25,4R)-1-[(1)-1-((15,2R)-2-Acetoxy-indan-1-ylcarbamoyi)-2,2-dimethyl-
propylcarbamoyl]-4-phenylcarbamoyloxy-pyrrolidine-2-carbonyl}-amino)-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (93)
To a stirred solution of compound 92 (20mg) in DCM and solid KzCOj3 (200 mg) 20%
10 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 NaHCO; (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.
15

Example 94



10 (1 R 29)-1-({(2S, 4R) - 4-Benzyl carbanmoyl oxy-1-[(1 S)-1-((1
S, 2R) - 2- hydr oxy-i ndan-1| - yl carbanoyl)-2, 2-d
i met hyl - propyl car bamoyl ] - pyrrol i di ne-2-carbonyl }-am no) - 2-vi nyl -

cycl opr opagrFanhesyli ¢ acid (99) Treatment of conpound BErgsncesmessbed for
the preparation of 93 but with the use of 15 benzyl am ne instead of aniline

foll owed by hydrolysis of the ethyl aster as described in exanple 94 gave
the title conpound. Purity >90% MH 662.4. Exanple 100 WD 2005/ 073216
PCT/ SE2005/ 000096 123 it NH O OH ~l20H O\ kOH (1 R 2S)-1-({(2S 4R -1-[(1
S)-1-((1 S, 2R) - 2- Hydr oxy-i ndan-1 -yl car banoyl ) - 2, 2-di net hyl -

propyl car bamoyl ] - 4- phenet hyl car banoyl oxy- pyrrolid

i ne- 2- Carb@ms}ma(mzsq 2 A (rmlm)qymdmfquﬁ@ﬂe&%wowz@caﬂeﬂw 00) 5
Treat ment of conpound as descri bed for. the preparation of 93 but with the

use of pk@ﬂ%‘iﬁ%ﬁ‘%@ﬁﬁﬁ”é'ﬁﬂ%m%ﬁw M@"@"a@ﬁcﬁmnwawma@rws of the ethyl

aster as d%@@biobﬁﬁbcarﬁbx?lww (@494 gave the t|tIe conpound. Purity >90% M+H+
676.5. Exanpl e

101 Ph
R 25)- 1o ( ((RsoHI S SorBpenctin BT EBON A (O A SEE BHIHIOA- [ (7- et hoxy-
2- phenyl quiyThé Boldtion WaunHatdd-to 60 1°E| dramhre 0A fte? coling |16 ¥bRAf ep@BRERE Doxyl i c
acid ethyl acetic acid (0.5 mL) was added and the solution was concentrated to dryness. The
remaining residue was purified on a prep. HPLC which gave the title product >95%

pure M+H+ 648.5,

10 Example 95

ge
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(685,3R)-3,4-Dihydro-1H-isoquinoline-2-carboxylic acid 5-((1R,28)-1-carboxy-2-vinyl-
cyclopropylcarbamoyl)-1-[1-{{13,2R)-2-hydroxy-indan-1-ylcarbamoyl}-2,2-dimethyl-
propylcarbamoyl]-pyrrolidin-3-yl ester (95)

15 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
20



ester (101) To a solution of tert-butyl carbazate (0.3 mmol) and p-nitro
phenyl chloroformate (0.3 15 mmol) in acetonitrile (6 mM) was added sodi um
hydrogen carbonate (0.48 mmol) as solid. The solution was stirred at RT for
5 hrs and t\pggoog)gpjzgﬁd down to 0 C.  Conpound 62 (0.3 mMBloysihdmsMboyed 1N
acetonitrile (10 m-) was m xed together with diisopropylethylamne (0.75
nmmol) at 0 C, and then added to the previous solution. The m xture was
stirred at RT overnight and then concentrated to dryness. The 20 residue was
di ssolved in DCM and then washed with12itric acid pH 4, followed by WO

2005/ 073216 PCT/ SE2005/ 000096 124 NaHCO3 (aq) and water, dried over

anhydr ous sodi um sul phate, filtrated and concentrated to dryness. The crude
was di ssolved in DCM and purified by colu chromat ography eluted with 0.1
to 0.2% MOH/ DCMto yield the title conmpdun 101 ngy). Purity >95% by HPLC,
MtH 660.1. 5 Exanple 102 Ph ~ IN O\ | p 0~-HOOO 1 (1

R 25)-1-({(4R) -1-{[2-(tert-butoxycarbonyl}hydrazi no] carbonyl}-4-[(7-methoxy-
2 phenyl qui nol i n-4-yl)oxy] - L-prol yl }am ng) - 2- vi nyi cycl opr opanecar boxylic

acid (159) 10 Method A: To a cUtc; on f Jconpgund 101 (0.0115 mmol) in
THF-MeOH 2:3 (2 mM) was add

gili v) The solution was kept at
50 Cfor 60 mn. After cool Qoéqui v) was added foll owed by

toluene (2 m) and then |’|
(56S,3R)-3,4-Dihydro-2H-quinoline-1-carboxylic acid 5-({1R,28)-1-carboxy-2-vinyl-
cyclopropylcarbamoyl}-1-[1-((1S,2R)-2-hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl}-pyrrolidin-3-yi ester (96)
5 Treatment of compound 92 as described for the preparation of 93 but with the use of
‘I,i,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" 688.86.

Example 97

SN
I/

HN
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(1R,28)-1-{[(28,4R)-1-{(18)-1-((1S,2R)-2-Hydroxy-indan-1-ylcarbamoy!)-2,2-dimethyl-
propylcarbamoyl]-4-(pyridin-3-yimethylcarbamoyloxy)-pyrrolidine-2-carbonyil-amino}-

10

2-vinyl-cyclopropanecarboxylic acid (97)

Treatment of compound 92 as described for the preparation of 93 but with the use of
15 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



concentrated to dryness. The residue was taken up in MeOH and then purified
by Prep LCVMS which gave the title conpound (0.7 ng). Purity >95% by HPLC
M-H+ 15 732.2. Method B: To a solution of tent-butyl carbazate (0.07 nmol)
and p-ni tropbenglers2edi orof ormate (0.07 nmol ) in acet oni tpdris2dodofdods Was
added sodi um hydrogen carbonate (0.112 mml) as a solid. The solution was
stirred at RT for 2.5 hrs and then cooled to O C. Conpound 103 (descri bed
bel ow) (0.07 mmol) dissolved in 20 acetonitrile (10 m) was m xed toget her
wi th diisopropyl et hyl am ne (0.175 nnnl%zat 0 C, and then added to the
previous solution. The m xture was stirred at RT overnight and then
concentrated to dryness. The crude material was dissolved in MeCH and
purified by Prep LCM5S which gave the title npound (4.8 ng). Purity >95% by
HPLC M+tH 632.2 25 Exanple 103 WO 2005/ 073 PCT/ SE2005/ 000096 125 QYN OH
0 (1

R, 2S)-1-{[(2S, 4R) - 4- (7- Met hoxy- 2- phenyl - guj-hol i n- 4-yl oxy) - pyrrol i di ne-2-carb
onyl]- am no}-2-vinyl - cycIopropanecarbonygc acid (103) To a solution of
conpound 12 (0.067nmml) in THE-MeOH 2:3 (2 M) was added 1 M 5 Li OH 10
equiv. The solution was kept at 58 C foK 2.5 hrs After cooling to RT, HOAc
20 equiv. was added fol | owed tO{iﬁ?e W ) and then concentrated to

dryness. The residue was ta ‘FldHtered formthe salts which
gave the title conmpound (O. Pur i ty >9E% by HPLC MtH 474. 10
Exanple 104 Ph / IN

(1R,28)-1-{l(28,4R)-1-[(1S)-1-((18,2R)-2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-
propylcarbamoyl]-4-(methyl-phenethyl-carbamoyloxy)-pyrrolidine-2-carbonyl]-amino}-
2-vinyl-cyclopropanecarboxylic acid (98)

5 Treatment of compound 22 as described for the preparation of 93 but with the use of
N-methylphenethylamine 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
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(1R,28)-1-({(28,4R)-4-Benzylcarbamoyloxy-1-[(18)-1-((18,2R)-2-hydroxy-indan-1-
ylcarbamoyi}-2,2-dimethyl-propylcarbamoyl}-pyrrolidine-2-carbonyl}-amino}-2-vinyl-

10

cyclopropanecarboxylic acid (99)

Treatment of compound 82 as described for the preparation of 93 but with the use of
15  benzylamine instead of aniline followed by hydrolysis of the ethyl aster as described

in example 94 gave the title compound. Purity >00%. M+H" 662 4.

Example 100



00 N " NO TFAHRNOO d OH (1
R 2S)-1-({(4R) - 1- (hydrazi nocar bonyl)-4-[ (7- met hoxy- 2- phenyl qui nol i n- 4-yl ) oxy
]-L- prolyl}am no)-2-vinyl cycl opropanecarboxylic acid (104) 15 Conpound

(102) was kepbook@rsifeA-DOM 1:2 (3 ni) at RT for 60 mn. perigenmsbobedsl ) was
added. The sanple was co-evaporated to dryness which gave the title conpound

(10.5 nmg) as the trifluoracetic acid salt. Purity by HPLC >95% M+H+532.
Exanpl e 105 20 WD 2005/073216 PCT/ SE2005/000096 126 Ph 1 o ~o -\ NH/
m<( H2ZNN o (1 123

R 2S)-1- ({(4R) - 1- (hydrazi nocar bonyl ) -4-1(7- met hoxy- 2- phenyl qui nol i n- 4-yl ) oxy
]-L- prolyl}am no)-2-vinyl cycl opropanecarboxylic acid ethyl ester (105)
Compound 101 (50 ng) was kept in TFA-DCM 1:2 (3 m) at RT for 60 mn.

Toluene (1 5 m) was added. The salfplle was co-evaporated to dryness and
then taken up in DCM and washed wit , dried over anhydrous sodi um
sul phate and concentrated to dryness whieh;gave the title conpound (41.8
ng). Purity by HPLC >95% M+H 560. Exag‘ie 106 Ph -'r

OH 5 o
n N H \\‘I‘L
l

(1R,28)-1-({{25,4R)-1-[(18)-1-((18,2R)-2-Hydroxy-indan-1-ylcarbamoyi}-2,2-dimethyl-
propylcarbamoyl]-4-phenethylcarbamoyloxy-pyrrolidine-2-carbonyi}-amino)-2-vinyl-
cyclopropanecarboxylic acid (100)

5 Treatment of compound 92 as described for the preparation of 93 buf 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.

Exampie 101

Fh

# TN
e

2
0
Dy
)ij}‘ﬁ' % aﬁzl{o—\
10 /
(1R,2S)-1-{{(4R)-1-{[2-(tert-butoxycarbonyi)hydrazino]carbonyi}-4-[(7-methoxy-2-
phenylquinolin-4-ylyoxy]-L-prolyllamino)-2-vinylcyclopropanecarboxylic acid ethyl
ester (101)
To a solution of fert-butyl carbazate (0.3 mmol) and p-nitro phenyl chloroformate (0.3
15  mmol) in acetonitrile (8 ml) was added sodium hydrogen carbonate (0.48 mmol) as
solid. The solution was stirred at RT for & hrs and then cooled down to 0 °C.
Compound 62 {0.3 mmol) disseclved in acetonitrile (10 mL) was mixed together with
diisopropylethylamine (0.756 mmo!) at 0 °C, and then added o the previous solution.
The mixture was stirred at RT overnight and then concenfrated to dryness. The

20 residue was dissolved in DCM and then washed with citric acid pH 4, followed by



o N10 (1
R, 2S)-1- ({(4R) - 1-[ (2-Benzyl hydr azi no) car bonyl ] -4-[ (7- met hoxy- 2- phenyl qui nol i
n-4- yl)oxy]-L-prolyl}am no)-2-vinylcycl opropanecarboxylic acid etyl ester

(106) To aypaphdethRmeof conpound 105 (0.037mmol) in M COHpdikridsdobossas added
benzal dehyde (0.0448 mml ). The solution was stirred at RT for 18 hrs.

Borane 15 pyridi ne conplex (0,37 nml) was added fol |l owed by HCl (37% 400
pl). The solution was stirred for 1.5 hrs and then filtrated and
concentrated to dryness. The crude mé#%rial was dissolved in MeOH and
purified by Prep LCMS which gave the title conmpound (0.01 mmol). Purity by
HPLC >95% MtH 650. 20 Exanpl e 107 WO 2005/ 073216 PCT/ SE2005/ 000096 127 Ph

0O\ 0 H :"F NCFY 1]&1) ah%%a%r%r@d‘o@ér ﬁlhégro@ s@dﬂr{: @ﬁ&a’cé AikAadangy! hydrazin

o) car bony oxy-2-p ino |
yl ) oxy] - mnypyhrfat%ﬁ%yn%smﬁ/wé Wé?)ﬁlé%@éd'&%:é&wd euried @y calB®wno7 To a

solution c Y% HidcaMe ik { ded 1M 5
Li OH 10 quwﬁld@r%§em&@%;®g@btf “thOSO C for @éﬁehrts% %ﬁg{?&gggl ing to RT

the sanpl BOhdRTERS aPY FEHCWH 1.and concentrated to dryness. The crude

materiak was dissolved in DCM (2 m) and a solution of TFA: TES 1:1 (1 m)

was added. The mxture was stirred for 3 hrs at RT and then concentrated to
dryness. Tﬁ@—’&ﬁ@&@_g mat erial was dissolved in MeOH and purified by Prep LCMS
whi ch gave the title 10 conpound (0.6 ng) Purity by HPLC >95% M-H+622.

%

g

?

e o
|

\ MHO &l {
/
(1R, 28)-1-({{4R)-1-{[2-(fer-butoxycarbonyl)hydrazino]carbonyl}-4-[(7-methoxy-2-
phenylquinelin-4-yl)oxy]-L-prolyllamino)-2-vinylcyclopropanecarboxylic acid (159)

10 Method A: To a solution of compound 101 (0.0115 mmol) in THF-MeOH 2:3 (2 ml)
was added 1M LiCH (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 mi) 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"

15 732.2.

Methaod B: To a solution of teri-butyl carbazate (0.07 mmol) and p-nitrophenyi
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

20  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 overnignt
and then concentrated to dryness. The crude material was dissolved in MeOH and
purified by Prep LCMS which gave the title compound (4.8 mq). Purity =95% by
HPLC M+H" 632.2

25

Example 103



Exanple 108 N_. O~ O NIIN?rNo OIf (1 R 29-1-([(2S, 4R -1-((1

S) - 1- Azi donet hyI 3-net hyl - but yl car banoyl ) - 4- (7- met hoxy- 15

2- phenyl - qui nol i n- 4-yl oxy) - pyrrolidi ne-2-carbonyl ] - am no) - 2- vi nyl -

cycl opr opangeaniasyhé c acid ethyl ester (108) MSOA Boc Wor3O8isRémdesl 6

PCT/ SE2005/ 000096 128 i) (2S)-Met hanesul phonic acid

2-tert. butoxycarbonyl am no-4-net hyl -pentyl ester To a solution of ((1 S-1

- hydr oxynet hyl - 3-met hyl -butyl )-carbam c_acid tert-butyl ester (25 g, 115

mol ) in dichloromethane (500 m) cooll&} by an ice-water bath was

successivel y added diisopropyl ethylamne (35.7 g, 276 mvl) and

met hanesul phonyl 5 chloride (15.81 g, 138 nmol ). The resulting solution was

stirred over night during which me the m xture was all owed to gradually

warm up to ambi ent tenperature. i xture was washed successively with

water, 10 %citric acid (aq), wat sa\turated NaHCO3 (aq), then dried

with Na2SO4 and concentrated to a br olid (32.6 g, 96 %9 which was used

in the next reaction without further purification. N3 HBoc tO ii)

((1S)-1- Azi donet hyl - 3- met hyl - butyl) bame acid tert.butyl ester The

mesylate fromstep i (32.6 g, 110 m%areat ed with sodium azide (21.45
nd

g, 330 nmol) in DM at 80 C for 24 hrs sol vent was evaporated, the
residue was taken up in DCM filtered a shed with saturated NaHCC3

whibh was pOrETrERES T oR Bt ab e a8y e B P ety
acet at e andmir@¥avhyl-oyofchapatietdiBostytié hed (1@@pound as a white solid (19.55 g,
39, To a solution of compound 12 (0.067mmol) in THF-MeOH 2:3 {2 ml) was added 1M
5  LiOH 10 equiv. The sclution was kept at 50 °C for 2.5 hrs. After cooling to RT, HOA¢
20 equiv. was added followed by toluene (2 ml} and then concentrated to dryness.
The residue was taken up in DCM and filtered form the salts which gave the title
compound (0.07 mmol). Purity >95% by HPLC M+H" 474,

10 Example 104
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(1R,28)-1-({{4R)-1-(hydrazinocarbonyl)-4-[(7- methoxy-z -phenylquinolin-4-yljoxy]-L-
prolyl}amine)-2-vinyleyclopropanecarboxylic acid (104)

15 Compound (102} was kept in TFA-DCM 1:2 (3 ml) at RT for 80 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+H532,

Example 105
20



N 3~NH2 iii) (1S)-1-Azidonethyl-3-nethyl-butylam ne 20 ((1

S) - 1- Azi donet hyl - 3-net hyl -butyl)-carbam c acid tert-butyl ester (9.64 g,
39.78 mol) was treated with TFA (30 m) in DCM (150 m) for 3 hrs, the

m xture was ed under reduced pressure and the rgsi < i ssol ved
in ethyl acgpgy‘gnﬁg% washed wi th aqueous | M K2CGC3, dri%?/%dt&ﬁ%%%m and
concentrated to a yellowliquid (4.55 g, 80 % . 25 Conpound 12 was treated
wi t h phosgene as described in exanple 13 which gave the correspondi ng

chl orocar bamat e conpound. The afforded2€hl orocarbamate (568 ng, 1.13 mmol)
was dissolved in a solution of DCM THF (1:1, 10 m) and (1S)-1 WO

2005/ 073216 PCT/ SE2005/ 000096 129 azi donet hyl - 3- net hyl - but yl am ne (401 ng,
2.82 mvol) and a | arge excess of NaHC(B (s) was added. The resulting

m xture was stirred for 18 his, filtergd and washed with dilute citric acid
(ag, pH 5). The organic layer was drigdliwith Na2SO4 and evaporated to
afford the desired product as a |ight I ow oil (837 ng, 99 %9 5
sufficiently pure to be used in the(next step. M+H+ 670.1. Exanple 109 0 0
HZNNu I IN~~O* OO0 T I~ 10 (1 R 2971 @(gf,

4R) - 1- ((15) - 1- Ami nonet hyl - 3- et hy - buty&g; Banoyl ) - 4- (7- met hoxy- 2- phenyl - qu
i nol i n-4-yl oxy)-pyrrolidine-2-carbonyl]-dpn no}-2-vinyl -

cycl opropanecar boxylic acid ethyl ester ('109) A solution of 108 (717 ny,

1. 07 ol ) (AR FHE{(429- 1ihydiagiso sd1BdEA)- 4L [pOmb RS Kky-Riph BnyR§trinofin-4-yl) oxy]-L-

prolyllamino)-2-vinylcyclopropanecarboxylic acid ethyl ester (105)

Compound 101 (50 mg) was kept in TFA-DCM 1:2 (3 ml) at RT for 80 min. Toluene (1
5 ml) was added. The sample was co-evapcrated to dryness and then taken up in DCM

and washed with K;COs, dried over anhydrous sodium sulphate and concentrated to

dryness which gave the title compound (41.8 mg). Purity by HPLC >95%. M+H" 560,

Example 106
Ph
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(1R,28)-1-({(4R)-1-[(2-Benzylhydrazino)carbonyl]-4-[(7-methoxy-2-phenylquinolin-4-
yhoxyl-L-prolylyamino)-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-

15 pyridine complex (0.37 mmol) was added followed by HCI (37%, 400 ul). The solution
was stirred for 1.5 hrs and then filtrated and concentrated to dryness. The crude

10

material was dissolved in MeOH and purified by Prep LCMS which gave the title
compound (0.01 mmol). Purity by HPLC >85%. M+H" 650.

20 Example 107



tri phenyl phosphi ne resin (di phenyl phosphi no pol ystyrene) (3,24 g, 1.65 nmol
PPh3/g) 15 and nethanol (2.5 ml) for 78 hrs. The m xture was filtered and
t he pol yner was washed repeatedly with DCM and net hanol. The conbi ned
filtrates wehenosymprrated to yield the title conmpound agrarbdoshdoodael ge
solid foam (685 ng, 99 %9 with nore than 95 %purity as determ ned by
reversed phase HPLC. M+rH+644.1. 20 Ceneral procedure | A for the preparation
of conpounds 110-116 To a solution of the acyl chloride (0.075 nmml) in DCM
(0.5 M) was added NaHCO8 (s) (60 ngl207 mol) and a solution of the amine
109 (25 ng, 0.037 mol) in THE (1 m). The resulting m xture was stirred at
roomtenperature over night , filtered and then shaken in the presence of
PS-trisamne resin (tris-(2-am noethyl) aai nomethyl 25 polystyrene) (3.91
mmol/ g, 50 ng, 0.2 mml) for 5 hrs. The sy xture was filtered and WO

2005/ 073216 PCT/ SE2005/ 000096 130 evapo ated. The resulting solid residue
was dissolved in MeOHTHF (2:1, 1.5 M)} a treated with 1 MLIiCOH (aq) (170
pl) at 50 C between 2 and 16 hrs. The acti dn was nonitored by HPLC- MB.
The m xture was acidified with acetlm:_@c afid evaporated to dryness. The
resi due was di ssol ved in nethanol safid @LHl-:ﬂg by reversed phase 5 HPLC.
CGeneral procedure 1 B for the pr ation of// conpounds 110-116 To the acid
(0. 039 nmol) vvas successi vel y added a solution of HATU (14.7 ng, 0,039
mmol ) in 1823 mmol ) in
10 DMF (O angk@_lgo%@o%m%ﬂahﬁoyrﬁﬂ% nagfuge égt%o@ggﬁ&qy[cﬁﬂmiﬁe resul ting
m xture Wa%‘)%‘t’ lF'P@M}?HV”Oﬂ@“ﬁ’ﬁﬁcypﬁéwpﬁwa%w&r?@'dv(ég Wapor at ed and t he

resi due wagg alsamwe&npwhda@bﬂ(m OWnWHFW&@HQrS gl adbaagss AAt ur at ed

NaHCO3. The sol vent was evaporated an he residue was di ssolved in
met hanof - THRH ' aquiy Thegelutionyas ke ahels"C RadRarst ANPRAINEE)R(WS5 pl) and the
md)ét gr e \(/j\/at§ah|ﬁl§lé (a8 GhedlralBld With GIC| tant’s!_>c:dﬁ'l’fc%n’tra\%c!iiév' cﬁimde%é 'Efﬁeeér%u!ﬁe Rgieflal( 30 pl) f Wag
gy ?evgp S ewagﬂiglgévqs{jn@%éﬁ%a@ frls(ag u%on oﬂ' !-SA qJE\éeT 1 I(p ml) n\n?as a%ged T%n purifie
mixiure was stirred for 3 hrs at RT and then concenirated 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
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(1R, 2S8)-1-{[(28, 4R)-1-((18)-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/t‘l\fﬂsoc



N @ Ol NNI I~ N2 ,"OOH OOF 20 (1 R 29-1-{[(2S, 4R-1-{(1
S)-1-[(3-Fl uoro-benzoyl am no)-nmet hyl ] -3 m et hyl buty[ ca

r bamoyl } - 4- ( 7- met hoxy- 2- phenyl - qu i nolin-4-yl oxy)-pyrrolidine-2-

car bonyl | - 845 J65hg7¢z1¥1 Nyl - cycl opropanecar boxylic acid ( 1d8pysiBRehAbLs Procedure
1A was fol l owed using 3-fluorobenzoyl chloride (12 ng) as acy chl ori de

whi ch gave the title conmpound as a solid (13.6 ng, 50 %9. MrH+738.1. WO
2005/ 073216 PCT/ SE2005/ 000096 131 Exanple 111 O N NUNN~CH 11Ol LIN (1
R, 2S)-1-{[(2S, 4R)-4-(7-Methoxy-2-phéh§l -quinolin-4-yloxy)-1-((1
S)-3-methyl-1- 5

{[ (pyridi ne-3-carbonyl)-am no] - net hyl } - butyl car banoyl ) - pyrroli di ne-2-car bony
| 1- am no}r 2p\h Rydis g | ' 1l N cedure 1A
s ol 1 oybalad e ameel Bt ae Ang 2e BBy fyRB Einb e R e o i o
gave the tT¢R&okbomelah)dshresmethyi-3matty)-oaty!)-sgrbanidacrbiertdbutyl ¢gdeExanpl e 112
N~0, 0 N~ : 5 e

AR) 4 (1 VBl Sl Sckiortne ke GoOhiasler by ap iegwator baipes

{[ (pyrazi n@lcgeweﬂjbadﬂ?ﬁ)wlmrpmdqtbmmK§5%Q&7@| remplh anbieihapgsuidiondi ne- 2- ca
rbonyl ] s agifiRie (4584 QY h 38 MFADPTRPARERAY StdhivFasaitrdd bdek Blght during

which time the mixture was allowed to gradually warm up to ambient temperature.,

The mixture was washed successively with water, 10 % citric acid (aq), water and
saturated NaHCOj3 (aq), then dried with NazS0O4 and concentrated to a brown solid
(32.6 g, 96 %)} which was used in the next reaction without further purification,

NS/\QI\TBOG
10

iy ((18)-1-Azidomethyl-3-methyl-butyl)-carbamic acid tert.butyl ester

The mesyltate 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 evaporaied, the residue was

taken up in DCM, filtered and washed with saturated NaHCO; (aq). The solution was
15 dried with Na,;SO4 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

20 {(1S)-1-Azidomethyl-3-methyl-butyl)-carbamic acid tert-butyl ester (9.64 g, 39.78
mmol) was treated with TFA (30 ml) in DCM (150 ml) 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,CQOj3, dried with NazSQO4 and concentrated to a
yellow liguid (4.55 g, 80 %).

25
Compound 12 was freated 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 (1S8)-1-



15 Ceneral procedure 1B was foll owed using pyrazine-2-carboxylic acid (5 ny)
as acid which gave the title conpound as a solid (5.7 ng, 25 %. MH+722. 1.
Exanpl e 113 WD 2005/ 073216 PCT/ SE2005/000096 132\ i N\ 00 NNII'NOO

(1 R 29)- Iwd0855734R) - 4- ( 7- Met hoxy- 2- phenyl - qui nol i n- 4- yd-Rshaskmbdod
S)-3-nethyl-1- {[(th iophene-3-carbo nyl)-amino]-nethyl}-butylca

r banoyl ) - pyrrol idine-2-carbonyl]- am no}-2-vinyl-cycl opropanecarboxylic
acid (113) 5 Ceneral procedure I A was followed using thiophene-3-carbonyl
chloride (11 ng) which gave the title1%90rrpound as asolid (4.3 ng, 16 %.
M-H+726. 1. Exanple 114/ \' 1| 0, 00 Ny; "~}ONN N"" ~10 010 (1 R,
25)-1-{[(2S, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-((lS)-3-nmethyl-
{[(tetrahy(ﬂz@omrr@ns%aaylmwydn)m@mm%g 2 iinbh B ¥ ltge Badwey by - pyrrol i di ne- 2

b ocedur o NABURSE] §7F Btk 145 FLBE A a”e&%‘é@ s tobTh B e et d (4.5 )
as aci d whivelshg@weh e itiid ci€ QP oM B 788 ofgadd! lhybr (vés Ariel witB WaZ80, duHt 714.
15 Bxanple e%gorvpd%o a or(é)i?i;?g gigswlg prod%%?gs‘gé l?g?u?yeﬂlow oil (837 mg, 928 %)
5  sufficiently pure to be used in the next step.
M+H*670.1.

Example 109
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10 (1R, 28)-14[(253, 4R)-1-((15)-1-Aminomethyl-3-methyl-butylcarbamoyl)-4-(7-methoxy-
2-phenyl-quinolin-4-yloxy)-pymolidine-2-carbonyll-amino}-2-vinyl-
cyclopropanecarboxylic acid sthyl 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 PPh3/g)

15 and methanol (2.5 ml) for 78 hrs. The mixiure was filtered and the polymer was
washed repeatedly with DCM and methanc!. The combined filtrates were evaporated
to yield the fitle 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.

20  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 NaHCO;
(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
25  polystyrene) {3.91 mmol/ g, 50 mg, 0.2 mmol) for & hrs. The mixture was filtered and



133 N,, O \N ONNOH OI100/~1I (1 R 29-1-{[(2S,

4R) - 4- ( 7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy)-1-((1 S)-3-nethyl-1-{[(5-
phenyl - oxazol e- 4- car bonyl ) - am no] - net hyl } - but yl car banoyl ) - pyrrolid

i ne- 2- car banybkdos/ommeno) - 2- vi nyl - cycl opr opanecar boxyl i ¢ aerdeiodddpods Cener al
procedure 1 B was foll owed using 5-phenyl - oxazol e-4-carboxylic acid (7.5
ng) as acid which gave the title conmpound as a solid (7.5 ng, 31 9.
MrH+787.1. Exanmple 116 0 \ u 0O N NAdN'“l OH0O OOt 11 10 (1 R
2S)-1-{[ (2S, 1

4R) - 1- ((1S)-1-{[ (Benzof uran-2-carbonyl)-am no] - net hyl ) - 3-net hyl - butyl ca
rbamoyl ) - 4- (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrol i di ne-2- carbonyl ] -
am no} - 2- wayd)ratéwc‘rWr&pmngemm@whéWageis@bmemﬁ)\/le@mfﬂal 2Rrosedd 1 B was

fol |l oned n cid d which gave the
title con'g' ﬂe%‘ "5@ ﬁﬂbdbglo(a@)sﬁz&#ﬁa%dégq/?emﬁﬁ'&g?%q%%ml%h%é%’%ﬂ W3t ocedure 2
fﬁlr t_hg ph&jmjro g ggdd b;nIiB[[C_)mmmmangistgﬂerlﬁasléc%ﬂ@dmrz@em ch-cJ:aa?ﬁﬂ eglmé%&d t@;}onylj
chl ori de . in : s added.. S and a
ol uti on St TRk SuRe iRy B oo B0 Bt B R oo na”) o t 1 ng
mxture walst.irred at roomtenperature for 18 hrs, filtered and then WO
2005/ 073216 PCT/ SE2005/ 000096 134 shaken with PS-trisam ne
(tris-(2-am noethyl)am nonet hyl polystyrene, 3,91 muol/ g,

General procedure 1B for the preparation of compounds 110-1186

To the acid (0.039 mmol) was successively added a solution of HATU (14.7 mg,
0.039 mmeol) in DMF (0.5 ml), a solution of the amine 109 (20 mg, 0.031 mmol) in
10 DMF (0.5 ml) and diisopropylethylamine (30 pl, 0.155 mmol), The resulting mixture

was stirred for 16 hrs then the solvent was evaporated and the residue was dissolved
in DCM and washed with water and aqueous saturated NaHCO;. The solvent was
evaporated and the residue was dissolved in methanokTHF (2:1, 1.5 ml). To this was
added 1 M LiOH (aq) (155 yl) and the mixture was stirred at 60 °C for 3-5 hrs, Glacial

15 acetic acid (50 pl) was added and the mixture was concenirated, dissolved in
methanol and purified by reversed phase HPLC,

Example 110

@*;mrqwgw

20 (1R, 28)-1-{[(2S, 4R)-1-{(1S)-1-[(3-Fluoro-benzoylamino}-methyl]-3-
methylbutylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-
carbonylj-amino}-2-vinyl-cyclopropanecarboxylic acid (110)

General procedure 1A was followed using 3-fluorobenzoyl chloride (12 mg) as acy!
chloride which gave the title compound as a solid (13.6 mg, 50 %). M+H*738.1.



-50 ng) for 5 his. The m xture was filtered and the pol yner was washed
successively wwth DCM THE and nethanol. The solid residue resulting from
evaporation of the conbined filtrates 5 was dissolved in MeOHTHF (2:1, 1,5
m) and treade@dsmisets 1 M LiOH (aq) (170 pl) at 50 C for pegagido9ivobdses
varying from 18 hrs to one week depending on the actual structure. The
reaction was nonitored by HPLC-MsS. The m xture was acidified with acetic
acid and evaporated to dryness. The residue was dissolved in nmethanol and
purified by reversed phase HPLC. 10 EX3hple 117 01 OCO 0 SSNNYNOH 0
Il (1R 23)-1-({(2S, 4R)-4-(7-MethoxY-2

phenYl - qui nol i n-4-Yl oxY)-1-1(1S)-3-nethvl - 1-

(phenyl net hanesul phonyl am no- net hyl ) - but yl car banoyl } - pyrrol i di ne- 2-car bonyl }

- 15 am na) - 2-vi nyl -cycl opropanecar boxylic acid (117) General procedure 2
was foll ové@ﬁ@éﬁ—%—" a-t ol uenesul phonyl chloride (14 ng) as sul phonyl

chl oride which gave the title conpo as a white solid (4.9 ng, 17 %.
M-H+ 770.1. 20 Exanple 118 WO 2005/ d.SE2005/ 000096 135 14 0, OO
~) O N NuN~/N"' OH l

L
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(1R, 28)-1-{[(28, 4R}-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-((18)-3-methyl-1-
5 {[(pyridine-3-carbonyl)-amino]-methyl}-butylcarbamoyl)-pyrrolidine-2-carbonyl]-

amino}-2-vinyl-cyclopropanecarboxylic acid {111)

General procedure 1A was followed using nicotinoyi chloride (10.5 mg) as acyl

chloride which gave the title compound as a solid (10 mg, 37 %). M+H"721 1.

Raven

o ? o]
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(1R, 28)-1{[(28, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-{(18)-3-methyl-1-
{[{(pyrazine-2-carbonyl)-amino}-methyl}-butylcarbamoyl)-pyrrolidine-2-carbonyi]-
amino}-2-vinyl-cyclcpropanecarboxylic acid (112)

10 Example 112

15 General procedure 1B was followed using pyrazine-2-carboxylic acid (5 mg) as acld
which gave the title compound as a solid (5.7 mg, 25 %). M+H'722.1.

Example 113



OIl 0 (1R 29-1-[((2S, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-{(1
S)-3-nmethyl-I-[(5- nethyl-isoxazol e-4-sul pho

nyl am no) - met hyl ] - but yl car banoyl } - pyrrol i di ne- 2- car bonyl ) -

am noj - 2- viway boosyek@pr opanecar boxyl i c acid (118) Gener alpcpi@sRsibiogos2 Was
foll owed using 5-nethyl -i soxazol e-4-sul phonyl chloride (14 ng) as sul phonyl
chl oride which gave the title conpound as a white solid (1.6 ng, 6 %.
MrH+761. 0. 10 Exanple 119\ I N\ O~ O\ 11 0 0O SNNY N~CH 0 ON O/
(1 R 29)-1-{[(2S, 4R -1-{(1 132
S)-1-[(5-1soxazol - 3-yl -t hi ophene- 2- sul phonyl am no) -

nmet hyl ] - 3- net hyl - but yl car banoyl } - 4- (7- met hoxy- 2- phenyl -qu i noli n-4-yl oxy) -
pyrrolidine-2-carbonyl ]-amino}-2-vipy -cycl opropanecarboxylic acid (119) 15
General procedure 2 was foll owed usi QxaZ0l - 3-yl -t hi ophene- 2- sul phonyl
chloride (19 ng) as sul phonyl chloride \thi gave the title conpound as a
white solid (3.0 ng, 10 %9. M+H+828. 98. anpl e 120 WO 2005/ 073216

PCT/ SE2005/ 000096 136 \ N~ \ O NNZ & 1-([1-(N -tent.

But oxycar bonyl - N- hept - 6- enyl - ydﬁam noc onyl R 4- (7-met hoxy-2- phenyl-qu in
yl

ol in-4-yloxy)-pyrrol id ine-2 =2- Vi nyl -

cycl opropanecarboxylic acid e ero (120)—

(1R, 28)-1-{[(28, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-((1S)-3-methyl-1-
{[{thiophene-3-carbonyl}-aminc}-methyl}-butylcarbamoyi)-pyrrolidine-2-carbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (113)

5 General procedure 1A was foliowed using thiophene-3-carbonyl chloride (11 mg)
which gave the title compound as a solid (4.3 mg, 18 %). M+H*726.1.

Example 114

10 (1R, 28)-1-{1(2S, 4R)-4-(7-Methoxy-2-phenyl-quinclin-4-yloxy}-1-({13)-3-methyl-1-
{[{tetrahydro-furan-2-carbonyl}-amino]-methyl}-butylcarbamoyt)-pyrrolidine-2-
carbonyll-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,

15

Example 115



5 Conmpound 12 (200 ng, 0.4 mmol) was dissolved in tetrahydrofuran (10 m). A
tea- spoon of sodi um hydrogencarbonate was added, foll owed by phosgene (1.8
pl, 1.9 M in toluene). The reaction m xture was stirred for 30 mn and
filtrated. wiheoselygnt was evaporated and the crude ch '

re-di ssolved in dichloronmethane (10 m). Sodiun1hydroggﬁgg?§g%§?gm(l

t ea- spoon) and N - hept-6-enyl - hydrazi necarboxylic 10 acid tert. butyl ester
(182 ng, 0.8 mmol ). The reaction m xture was stirred at room tenp. for 40
h. and then filtrated and purified by18%lica chromatography (1 % net hanol

in ether -'. 2 %nethanol in ether) to give pure title product (240 ng, 79
%9 . Exanple 121 N\ O Qu p N N p~\ N i 15 14-tert. Butoxycarbo

nyl am no- 18- ( 7- met hoxy- 2- phenyl - qui ngli n- 4-yl oxy) - 2, 15- di oxo-
_7-ene-4-carboxylic acid ethyl
137 Conmpound 120 (200nmg, O. 26
nml ) was di ssol ved i n degassed di chl orofet’hane (30 ml), Hoveyda - G ubbs
catal yst Il generation (16 ng, 0.026 nmof) was then added and the mixture
was refluxed under argon atnosph&re overnjght.? The sol vent was then
evaporated and the crude prod ‘aﬁii'bgﬁl 'égify silica chromatography (1 %
5 nethanol In ether) which gave 20 9 the title product. M5 (MrH+)
728.2 Exanple 122 N\ 0\ rlR.,M!D OIN, off ~O-NNO 14-tert.

But oxycar bonyl a m no- 18- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - 2, 15- di oxo- 10
3, 14, 16- t r(ilazz6 ¢ T-{[(AFc kB)-E4 7 EhRy42-Bridnybadaldio-4ylexd-14{ tHr boeiyi-G{{@ei d (122)

phenyl-oxazole-4-carbonyl)-aminol-methyl}-butylcarbamoyl)-pyrrolidine-2-carbonyl]-

amina}-2-vinyl-cyclopropanecarboxylic acid (115)
5 General procedure 1B was followed using 5-phenyl-oxazole-4-carboxylic acid (7.5
mg) as acid which gave the title compound as a solid (7.5 mg, 31 %). M+H787.1.

Example 116

o] E 0
« . @N X
l

10 (1R, 28)-1-{[(2S, 4R)-1-((1S)-1-{[(Benzofuran-2-carbonyl)-amino]-methyl}-3-methyl-
hutylcarbamoyl)-4-(7-methoxy-2-phenyl-quinclin-4-yloxy)-pyrrolidine-2-carbonyi]-
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.

15
General procedure 2 for the preparation of compounds 117-119
To a solution of the sulphonyl chloride (0.075 mmol) in DCM (0.5 mi) was added
NaHCO3 (s) (60 mg) and a solution of the amine 102 (25 mg, 0.037 mmel) in THF (1
mi). The resulting mixture was stirred at room temperature for 18 hrs, filiered and then




Compound 121 (39 ng, 0,054 mmol) was dissolved in tetrahydrofuran (3.5 nl),

water (1.75 m) and nethanol (1.75 m). Lithium hydroxide (430 pl, 1 Min

wat er) was then added and the reaction was stirred at roomtenperature for
24 h. The v@hwyeewasg reduced to half and water (10 M) pagSpad—daRoss
Acidification (pH=5) followed by 15 extraction with chl oroform gave 34 ny
(90 %9 of the pure acid 179, Ms (MtH+) 700.2 Exanple 123\ I N\ 0\ O
o~/Nry 0O O ~N N~ WD 2005/073216 PCT/ SE2005/ 000096 138 1- {[1 (N -tert.

But oxycar bonyl - N- hex- 5- enyl - hydr azi nodaf bonyl ) - 4- (7- met hoxy- 2- phenyl - qu

i nolin-4-yloxy)-pyrrolid

i ne-2-carbonyl ] -am no} - 2-vinyl -cycl opr panecarboxylic acid ethyl ester (123)

Thetltle W 8ot 3] and 5
“hex- 5- eﬂﬁﬁ?'ﬁy’é*?g’??*ﬁzﬁﬁﬁﬁﬁyﬁ A RTRAME ek hL e SIS oMo

accor di ng ~2dmgher phetedure described in Exanple 120 whi ch gave 1 g (85 %).

M5 (MtH ) THARx@fe Rasimied bid tl\e éol%el\wés\waéﬂed Q;c&st@ly wkR DER, eIt -
But oxycar bonyl no- n.olin 4%%?[15 -2, 14- di oxo-

B e e e T by Gt i o Aot o
ester (424yas dissolved in MeOH-THF (2:1, 1.5 ml) and treated with 1 M LiOH (aq) (170 i) at
50 °C for reaction times varying from 18 hrs to one week depending on the actual
structure. The reaction was monitored by HPLC-MS. The mixture was acidified with
acetic acid and evaporated to dryness. The residue was dissolved in methanol and
purified by reversed phase HPLC.
10

Example 117

{N;o

\\ 12

.

(1R, 29)-1-({(2S, 4R)-4-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-1-[(1S)-3-methyl-1-

(phenylmethanesulphonylamino-methyl)-butylcarbamoyl]-pyrrolidine-2-carbonyl}-
15 amino)-2-vinyl-cyclopropanecarboxylic acid {117)

General procedure 2 was followed using a-toluenesulphonyl chloride (14 mg) as

sulphonyl chioride which gave the title compound as a white solid (4.9 mg, 17 %).

M+H" 770.1.

20 Example 118



Treat ment of conpound 123 (400 ng, 0.54 mmol) according to the procedure
described in exanple 121 gave a crude product. Purification by silica gel 15
chromat ography (1 % nmethanol in ether) gave the title product (67 ng, 17 %.
M5 (MrH ) wWad40023873zxanpl e 125 WO 2005/ 073216 PCT/ SE2005/p098@9%0s/00088 O RR ON
~O N. N 13-tert. Butoxycarbonyl am no-17-(7-nmet hoxy-2-p

henyl - qui nol i n- 4-yl oxy) - 2, 14- di oxo-

3,13,15-triaza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7- ene- 4-car boxylic acid (125)
The title conpound was prepared from 6@pound 124 (67 mg, 0.09 nmmol) by the
5 sanme procedure as described for 122 which gave 46 ng (71 %9 of the pure
acid. Chloroformwas replaced by 1, 2-dichloroethane in the extraction step
for the preparation of this conpoupes, M5 (MtH ) 686. 33 Exanple 126 N~ 0 O
0O ONO-11 HN O 10 @ Ny N

13-tent. Am no- 17- ( 7- met hoxy- 2- phenyl - qui_pal Un- 4-yl oxy) - 2, 14- di oxo- 3, 13, 15-tr
iaza- tricyclo[13.3.0.0%4, 6*] octadec-7-epne-4-carboxylic acid (126) Conpound
125 (10 ng) was dissolved in dichloromethane (4 m).

Trifl uoronet hanesul phonic acid %4 n ), was{ added and the mxture was left at
50 C 15 for 6 hours. The sol ' Ye OV € &id the resi due was washed
with acetonitrile which gave\ ng f the buré title product (35 %. M
(MtH ) 586.25 Example 127

(1R, 28)-1-[((28, 4R)-4-(7-Methoxy-2-phenyl-guinolin-4-yloxy)}-1-{(18)-3-methyl-1-{(5-

methyl-isoxazole-4-sulphonylamino)-methyi]-butylcarbamoy}-pyrrolidine-2-carbonyl)-
5  amino]-2-vinyl-cyclopropanecarboxylic acid {118)

General procedure 2 was followed using 5-methyl-isoxazole-4-sulphonyl chloride (14

mg) as sulphonyl chloride which gave the titte compound as a white solid (1.6 mg, 6

%). M+H"761.0.

10 Example 119

WA

S

(1R, 28)-1-{[(28, 4R)-1-{{1 S)-1-[(5-Isoxazol-3-yl-thiophene-2-sulphonylamino)-
methyl]-3-methyl-butylcarbamoyl}-4-(7-methoxy-2-phenyl-guinolin-4-yloxy)-
pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (119)

15 General procedure 2 was followed using 5-isoxazol-3-yl-thiophene-2-sulphonyl
chloride {19 mg) as sulphonyl chloride which gave the {itle compound as a white solid
(3.0 mg, 10 %). M+H*828.98,

Example 120



WD 2005/ 073216 PCT/ SE2005/000096 140 N~ O\l 0 NJGk ~N~"NS' i

1-{[ 1- (1- Met hoxycar bonyl - oct - 7- enyl car banoyl ) - 4- ( 7- met hoxy- 2- phenyl - qui nol i n
-4- yloxy)-pyrrolidine-2-carbonyl]-anm no}-2-vinyl-cycl opropanecar boxylic
aci d ethyl ypgb@kn7%d27) 5 The title conpound was prepar @grisassRpRoUNd 12
(380 ng, 0.758 mmol ) and 2- am nononan- 8-enyl -carboxylic acid nethyl ester
(250 ng, 1.89 mml) using the conditions described in Exanple 120 which
gave the pure product (405 ng, 75 %9. Exanmple 128 /I ~O/ NN\ \ / OO N
N NO 10 p O 10 136

19- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - 2, 16- di oxo- 3, 15, 17-tri aza-
tricyclo[15.3.0.0%4,6*]icos-7-ene-4, 14-di carboxylic acid 4-ethyl ester 14
met hyl ester (128) Conpound 127 Ongy, 0.2385 nmol) was dissolved in

di chl oronet hane (40 m) and 15 de sed by pubbling nitrogen for 20 mn.
Hoveyda - Grubbs catal yst 11 generafignY (Y0 g, 0.016 mml, 6.7 not % was
then added and the m xture was refluxegemader nitrogen atnosphere

1-{[1-(N'-tert. Butoxycarbonyl-N-hept-6-enyl-hydrazinocarbonyl)-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-pyrrolidine-2-carhonyll-amino}-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (120)

5 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
gvaporated and the crude chloride was re-dissolved in dichloromethane (10 mi).
Sodium hydrogencarbonate (1 tea-spoon) and N*-hept-6-enyl-hydrazinecarboxylic

10 acid fert.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

15
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)



WO 2005/ 073216 PCT/ SE2005/ 000096 141 were renoved by flash chromat ography
(5% net hanol in chlorofornm) and the crude product (120 ng, 73%yvyield,
85-90% purity) was used in next step Ms (MtH) 685 Exanple 129 ,0/ N, | i
0 1Al N weuosHd20 PCT/SE2003/000096

19- ( 7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - 2, 16- di oxo- 3, 15, 17-tri aza-
tricyclo[15.3.0.0*4,6*]icos-7-ene-3, 14- dlcarboxyllc acid 3-ethyl ester(129)
Compound 128 (120 ng, 0,175 mmol) was di ssolved in dioxane (9 nl) and water
(6 m). Lithium hydroxide (12 ng, 0. 596 mol ) was added and the reaction
was stirred 10 at roomtenperature for 3.5 In. The mxture was acidified
wth acetic acid to pH=5, and co-evaporated with toluene. The crude product

¥"?‘5_ u/s\ed | CorhftRInB a2 (m ol nﬁrMﬂ)'Wéaﬁ dfé%&lv@éﬁlrﬂélglﬁséléﬂ)dﬁérﬂoﬁneth@néd a0 Nh N ~N
leyl 2. pi\%%\ !—éq_yeydqu— b(r%fas Eﬁgﬁ/ | g%)rr%ra}/onc(%erm&m 26_nr1rr'131tol xvas_thlegn egdZie{:ln et
2, 16- di 0x0ang, tA® mbdurt iz Zeflixel Quaﬁr@fgl& Snfosplete BI¢MS -The@®aRed iR boxyl i c

805893m?rt)r e%ﬁ@%tﬁ%rﬁ?cg 1@[9 1)ne crung productl was gaurlfle(aeby slllca cﬂl‘@matograu?hnOI %}n ne (33 ng,
5 methanol In ether) which gave 39 mg (20 %) of the title product. MS (M+H") 728.2

Example 122

14-tert. Butoxycarbonylamino-18-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,15-dioxo-
10 3,14,16-triaza-tricyclo[14.3.0.074,6*[nonadec-7-ene-4-carboxylic acid (122)
Compound 121 (39 mg, 0.054 mmol) was dissolved in tetrahydrofuran (3.5 mi), water
{(1.75 ral) and methanol (1.75 mi). 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 mi) was added. Acidification (pH=5) followed by
15  extraction with chloroform gave 34 mg (90 %) of the pure acid 179, MS (M+H") 700.2

Example 123




20 base (DIEA) (0.2 m) were dissolved in DW (14 m). After stirring at 0 C
for 10 min WO 2005/073216 PCT/ SE2005/ 000096 142 HATU was added. The
reaction was nonitored by LC-Ms. After Sh conversion was 100% DM and DI EA
wer e renovegohisyeeup. The residue was partitioned betwaehspSioBdooskCet at e
and water. The organic |ayer was washed with brine, dried and concentrated
in vacuo, The crude yield was 120 ng, the purification by prep. HPLC 5 gave
21 ng (25% of title product. Ms (MtH+) 802 Exanple 131 "ON, QONL

[(~7 NN OOH O 14-[(Cycl oh exyl - met carb amoyl -methyl)-19-(7-m

et hoxy- 2-phenyl -q u inolin-4-yloxy)- 10

2,16-di oxo-3,15,17-triaza-tricycl o[ 15.3.0.0*4, 6*]i cos-7-ene-4-carboxylic

aci d (131) I Eob:?éé . in the mxture
of THE (0. 1A8%-8R oy rg}nné'mg'e%%%' e eflion QX momB2- 1, (6 Ny,

0. 237 ol Phenp-quinpEn-fylxy)-pgtod '”92T??é ereySeminaig-vicyelerirasesrheylied at 60 C
for 3.5h. Afid &hyiceRk(1g)t0 roomtenperature, acetic acid was added (30 eq).
The m xture was” co- eva orated wi th toluene. The 15 residue was distributed
bet ween chl i+ BREPAPAWIS Wt REPHRESOE capRound {1 @ (8RHBgwhE mesh aadt ed wit h

chl or of or myaqgt @éﬁyyhy@@ﬁﬁ@hﬂaox@r@w‘u rértmeﬁ §§tel\’\@2§ n@@m r'ﬂﬁﬂ)»l) a@l’:br@ﬁ& over

sodi um sul phat e, evaggorate %I ve é) ) 774 20
Exanpl e 1312 Lalelos #%Sfi%eqﬂ@’ﬁx E@d@%&%\@@@@@avelh@( %A’NMSGM*H
742.37

Example 124

10
13-tert. Butoxycarbonylamino-17-(7-methoxy-2-phenyl-guinolin-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 fo the procedure
described in example 121 gave a crude product. Purification by silica gel

15 chromatography (1 % methanol in ether) gave the title product (67 mg, 17 %). MS
(M+H") 714.29

Example 125



o NoN1 11 Ns 0 [14-
Cycl opr opanesul f onyl am nocar bonyl | - 17- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -
2, 14-di oxo- 3, 13, 15-triaza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7- en- 13-yl ] - car bam
c acid terwbuwhydoreaser (132) 5 To the acid 125 (19 ng, fcPLEoe8Rbpsi N 0.5
m of DVF was added 5.5 ng (0.044 rmmol) of DVAP and 10.7 ng (0.056 mol) of
EDC. After 6.5h of stirring 20 ng of cycl opropyl sul phone am de and 0.04 m
of DBU were added. The mi xture was stirred overnight, acidified with 5%
citric acid (in water) and extracted We h et hyl acetate. Dried, evaporated,
purified by 5% to 10% net hanol in chloroform (or prep LC-MS) 10 which gave 8
nmg of the title conpound (37% M (M+rH+) 783 Exanple 133 ~0 NV N=-N O N CH
15
4-[2-(2-1sopropyl am no-t hi azol - 4-yl
-1,2- dicarboxylic acid 1-tert.buty 5 ) To a stirred solution of
N- Boc-trans-4- hydroxy-L-proline (221 ¥ 096 mol ) in DVSO was added
potassiumtert. butoxide (320 ng, 2,9 nmel). After 1h 2-[2-

i soprpyl am no) -1, 3-thiazol -4-yl]-7-met yquipnolin-4-ol (319 ng, 0,96 mol)
was 20 added and the m xture was stipy at, 10 C for 72 hours. The m xture
was diluted wth WO 2005/ 073216>E SNZO /806096 144 water and extracted
with ethyl acetate. The product”was ¥sed ‘W} out further purification,
Yield 429 ng, 85% Exanple 134 s

(o)

xxéquinoIin-4-y|oxy]-pyrro|idine
13

13-tert. Butoxycarbonylamino-17-(7-methoxy-2-p henyl-quinolin-4-yloxy)-2, 14-dioxo-

3,13,15-triaza-tricyclo[13.3.0.0%4,6*Joctadec-7-ene-4-carboxylic acid (125)

The fitle compound was prepared from compound 124 (87 mg, 0.09 mmol) by the
5 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

preparafion of this compound, MS (M+H") 686.33

Example 126

10
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 mil).
Trifluoromethanesulphonic acid (4 ml) was added and the mixiure was left at 50° C

15 for 6 hours. The solvent was removed and the residue was washed with acetonitrile

which gave 3 mg of the pure fitle product (35 %) . MS (M+H") 586.25

Example 127



i0/ N1 " 001 N,II  ~O C5 2-(1-Eth oxyca rbonyl-2-vinyl-cycl op
ropyl car banoyl )-4-[2-(2-isopro pylam no-th iazol -4-

yl)-7-met hoxy- qui nol i n-4-yl oxy] -pyrrolidine-1-carboxylic acid tert. butyl
ester (134) wéesmpawac 133 (300 ng, 0.56 mml) was react egc\Wskboos000096
1-am no- 2-vi nyl - cycl opropanecar boxylic acid ethyl ester (130 ng, 0.84 nmmol)
as described in 10 Exanple 11 which gave the title conpound (302 ng, 80 %.
Exanple 135 0 N O 1-({4-[2-(2-1sopropyl am no-thiazol-4-yl)-7-nmethoxy-qu

i nol i n-4-yl oxy] -pyrrolidine-2- 15 car B4yl }- ani no) -

2-vinyl -cycl opropanecar boxylic acid ethyl ester (135) Conpound 134 (302 ng,
0.45 mmol ) was treated as described in Exanple 12 which gave the title
compound (195 nmg, 76% . Exanple 136, WD 20051073216 PCT/ SE2005/ 000096 145 N
INN OOp N 01 Pyop
1- ({1-[1-(2- Hydroxy- |ndan lylcarbanDy
2 isopropylam no-th iazol -4- yI) 7- met
i nol i n-4-yl oxy] -pyrrolidine-2 carbonylp

o R’N o
-5 \‘g & gto’“\
i

Vi

Cai net hyl - propyl car banoyl ] - 4-[ 2- (

1-{[1-(1-Methoxycarbonyl-oct-7-enylcarbamoyl}-4-{7-methoxy-2-phenyl-quinolin-4-
yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester
(127)

5 The title compound was prepared from compound 12 (380 mg, ¢.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

10
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 dissclved in dichloromethane (40 ml} and
15 degassed by bubbling nitrogen for 20 min. Hoveyda - Grubbs catalyst || generation
(10 mg, 0.016 mmol, 8.7 mol %) was then added and the mixture was refluxed under
nitrogen atmosphere overnight. The solvent was then evaporated, catalyst and salts



am no- 2-vi nyl - cycl opr poanecar boxylic acid ethyl ester (136) 5 Conpound 135
(80 ng, 0.14 mmol) was treated as described in Exanple 13 which gave the
title product (87 ng, 72% . Exanple 137 10 N, N~N O Op ~NNOH NOO
10

1- ({1-[ 1- (2- By dr oxy -3 hdan- 1- yI car bamoyl ) - 2, 2- di met hyl - pr GeyT Carbanay] ] - 4- [ 2-
(2- isopropylam no-th

i azol -4-yl)-7-nmet hoxy-qui nol i n-4-yl oxy] - pyrrolidi ne-2-carbonyl }-

am no- 2- vi nyl - cycl opr poanecar boxyl i ¢ atdld (137) The ethyl ester of conpound
136 (80 nmg, 0.09 mmol ) was hydrolyzed follow ng the procedure described in
Exanpl e 14 which gave the title product Yield after 15 preparative LC M5

(7 5 nmg, 10 @éq)[{, %9(?.5 ~~NUN
1-{[1-Et hylv(%r ba ﬁla%[’%%hm%%? hgg%%enyﬁ I No |“0%:l Q%Fg;(el géé;rrol id

i ne-2- car b@rﬁsiuqté?ﬁormg;,-?@wﬁlw 851:9% o@pﬂ@b\aﬁ%é%ﬁdﬂbwmferam 3//68 ster (138)

Reacti on of compound 12 (330 ng, 0.66 mmol), phosgene (1.6 mM, 1.9 Min

toluene, 3 5 mol) and hex-5-enyl am ne hydrochl oride (500 ng, 3.68 nmol)

fol |l owi ng tH&EM dure described in Exanple 120 gave the pure title
product (328 nmg, 80 %, M5 (MrH+) 627. Exgaple 139 N_ o ~

g

19-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2,16-diox0-3,15,17-triaza-

tricyclo[15.3.0.0%4 6*Jicos-7-ene-3,14-dicarboxylic acid 3-ethy! 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
10 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

o
2

0
Q 50
15 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-ethy!
ester (130)
Compound 129 (crude, 100 mg), indanolamine (33 mg, 0.209 mmaol) and Hunig's

20 base (DIEA) (0.2 ml) were dissolved in DMF (14 mi). After stirring at 0 °C for 10 min



O NN N 10 17-(7-Methoxy-2-phenyl-qu inolin-4-yloxy)-2,14-d

i oxo- 3,13, 15-triaza- tricyclo[13.3.0.0*4, 6*] octadec-7-ene-4-carboxylic acid
et hyl ester (139) Compound 138 (200 ng, nol) was dissolved in degassed dry
di chl or onet fva@nees2®ds ™M ), bubbled with nitrogen. Then Haveyithassidosiods
(second generation) catalyst (5 15 ng, 2 nmol % 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 %oncentrated by rotary evaporation. The
resulting oil was purified by colum 6%ronatography on YMC silica (ethyl
acetate - toluene 1:1 to 9:1) to give 55 ng of the title conpound as a
beige solid. Yield 29% M (M-H+) 599. WD 2005/073216 PCT/ SE20051000096 147

Exalrrpl e 14?91/51%)\@3 aﬁdedﬁrhel‘slegbt&g@ds rvon¥fored By LT-Bt Arex sHocdinerion-vils
inolin-4-y -2 14-dj oxo-3,13 15-tri aza , "

e eyol of 1 d08kpD@r #E oK Piasi ErevER i VEBES B o WS RATHORSH! ReMBund 139
(55 ng, m)le)hyvmtaﬁé Sl&b\lc\lmt]:ed Tihe oﬁgeﬂiic 1a§erlmits|‘mg|®édl \ﬁiﬂfbrh‘i@selltﬂieuﬁaﬂdil 3 eq, of
aqueous NaOH an ate 2 at. 60 C in a closed vial. The ction

T are  waaneineE Tt e cfneiontds e e 1e0rd e PifealnRey i HFESS as
col | ect ad aade acndi(23%6)df ik blodLiciNMSGM-+$16) 802i on to pH 2. The resulting

sol ution was concentrated by rotary 10 evaporation, dissolved in nethanol

and purified by preparative HPLC (acetonitrile- water) to give 34 ng of the
title prodiampiiieid 65% M (MrH+) 571.

Phs) N,
¢

0
Q N
Q3R
/N\(—
O w—s

14-{(Cyclohexyl-methylcarbamoyl-methy!)-19-(7-methoxy-2-phenyl-quinolin-4-yioxy)-
10 2,16-dioxo-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 (8 mg, 0.237 mmol) in 0.15 m! 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
15  residus was distributed between chloroform and water phases, the water one was
extracted with chloroform and ethyl acetate, organic phases were combined, dried
over sadium sulphate, evaporated fo give 15 mg of pure product.
MS (M+H") 774

20  Example 132



Example 141 /1 \ i N O- 0 OO0 Y~Ntcy(N OH 15

1-{[1-{1-[ (Cycl ohexyl - net hoxycar bonyl - met hyl ) - car banoyl | - 2, 2- di met hyl p
ropyl ca rbanoyl }-4-(7-nethoxy-2-p henyl-qu inol in-4- onxy) pyrro

| i di ne-2-ca am no} - 2-vi nyl - cycl opr opanecar boxyl j, L) . WO
h005/ 0722168 LT ESE 00ohos 145 Conpound 103 was di Y RETRE B fobhe

di chl oronet hane (3nl) and solid sodium bi carbonate (100 ng) and phosgene
20% in toluene (0.1 nm) was added, After 30 mn at room tenperature the

m xture was concentrated to dryness. (®&B-(2S-2-Anm no-3, 3-di net hyl -

but yryl am no) - cycl ohexyl -acetic acid nmethyl ester (12 ng in dichl oronet hane
2 M) 5 was added. After 3days of agitation at roomtenperature, the
reaction mxture was filtered, concentrated to dryness and purified on
preparative HPLC-MS which gave the titl @ oduct (4.4 ng). M-HF784.7.
Example 142 N O H N tt 10 - M

1-{[1- (1- Am nonet hyl - 2, 2-di net hyl - p A car banmoyl - 4- (7- met hoxy- 2- phenyl - qui n
ol i n- 4-yl oxy)-pyrrolidine-2- carbonyl]eanlno} 2-vi nyl - cycl opropanecar boxyl i c

acid ethyl ester (142) The title co s prepared from conpound 12
(1.22 g, 2.43 mmol) by foll ?r%/N:LSﬁQF rocedure described for the
preparation for conpound 10?But el & honi ¢ acid

2-tert. but oxycarbonyl am no- 3, 3- d| I-b yI @ster instead of

[14- Gyclopropanesulfonylaminecarbonyl-17-(7-methoxy-2-phenyl-quinalin-4-yloxy)-
2,14-dioxo-3,13,15-triaza-tricyclo[13.3.0.0"4 6*]octadec-7-en-13-yl]-carbamic acid
ter.butyl ester (132)

5 Tothe acid 125 (19 mg, 0.028 mmol) in 0.5 m| of DMF was added 5.5 mg (0.044
mmol) of DMAP and 10.7 mg (0.056 mmol) of EDC. Afier 6.5h of stirring 20 mg of
cyclopropylsulphone amide and 0.04 ml of DBU were added. The mixture 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)

10 which gave 8 mg of the fitle compound (37%)

MS (M+H") 783
5
o L
L
¢
>r°wor“%w
e}

15 4-[2-(2-Isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-yloxyl-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). Afier 1h 2-{2-
isoprpylamino)-1,3-thiazol-4-yl}-7-methoxyquinolin-4-ol (319 mg, 0,96 mmol) was

20  added and the mixture was stirred at 70 °C for 72 hours. The mixture was diluted with



met hanesul phoni c acid 2-tert. butoxycarbonyl am no-4-nehtyl -pentyl ester, in

Exanple 165 step i). Reduction of the azide as described in Exanple 109

gave the title conmpound (1.49 g, 95 %9. Purity according to HPLC > 95%

MrH+ 644. 2. waob@aplse 143 WO 2005/ 073216 PCT/ SE2005/ 000986 skbfoobllos O~ O

SY NNO 7( NOH \JI 0b 1-{[1-(2,2-D

i met hyl - 1-{[ t hi ophene- 3-car bonyl ) - am no] - met hyl } - pr opyl car bamoyl ) - 4- (7-

nmet hoxy- 2- phenyl - qui nof i n-4-yl oxy)-pyrrolidine-2-carbonyl]-am no)-2-vinyl -

cycl opr opanecar boxylic acid (143) 5 Cd#pound 142 (100 nmg, 0,155 mmmol) was

reacted according to the general procedure IA for the preparation of

conpounds 110-116, using thiophene-3-carbonyl chloride (28.5 ng, 0.194

mol ) as a%ter"a'ﬂh‘é&iré’cﬁed\mtﬁBthglaa\éﬁtarté‘efhé y&dﬁctqf&a@n&ea%tﬁéut%nh‘efm te solid (45
, 40% . Purit ccordlng to . 10 Exanple 144 / 0 0~ \

M\® 0 N usfigaipm Neldazo bHopsss 5%

1-{[1-{2-[(5-1soxazol - 3- yI-thlophene-Z-suIphonyianino)-nethyl]-

2,2-di methyl - propyl ca rbanmoyl }-4-(7-meth oxy-2-phe nyl-q

uinolin-4-§?@£¥¥¥5%hrolid i ne-2-ca rbonyl]-

/O\Q;NJ'INS&}\NJ\
P

9
>( \lcl/ 6

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-[2-(2-isopropylamino-thiazol-4-

yl)-7-methoxy-quinolin-4-yloxyl-pyrrolidine-1-carboxylic acid tert.butyl ester (134)
Compound 133 (300 mg, 0.56 mmo!) was reactad with 1-amino-2-vinyl-
cyclopropanecarboxylic acid ethyl ester (130 mg, 0.84 mmol) as described in

10 Example 11 which gave the title compound (302 mg, 80 %).

Example 135

1-{{4-[2-(2-Isopropylamino-thiazol-4-yl)-7-methoxy-guinolin-4-yloxy]-pyrrolidine-2-

15 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



am no} - 2-vinyl -cycl opropanecar boxylic acid (144) 15 Conpound 142 (25 ny,
0.039 mml ) was reacted according to the general procedure 1A for the
preparation of conpounds 110-116, using 5-isoxazol e- 3- yI-thiophene 2-

sul phonyl c¢ 44.5 nmg, 0.058 mml) as acyl chlori t he
title corrpoungbsg?ng white solid (1.8 ng, 6% . Purity aglg%ﬂé(}% ng t Og@G\é?e-lPLC was

> 94% M+H+  829. 20 WD 2005/073216 PCT/ SE2005/ 000096 150 Exanple 145 O O
NAN NOH Yl~0 F
1-{[ 1- ( 3- Fl uor o- benzoyl am no) - net hyl ] 1#% opyl car banoyl ) - 4- ( 7- met hoxy- 2- pheny|

qui nol i n-4-yl oxy) - pyrrolidi ne-2-carbonyl]-am no}-2-vinyl-cycl opropanecar boxy
lic acid 5 (145) Conpound 142 (25 ng, 0.039 nggl) was reacted according to
the general procedure 1A for the pgepanat qh conpounds 110-116, using
3-fluorobenzoyl chloride (12.3 ny, 7 |) as acyl chloride which gave
the title conmpound as a white solid ng, 14% . Purity according to HPLC
was > 94% MrH4 738. 10 Exanpl e 146/Iq‘/ O- OO0 O0/\ ANNYN O

Cac

1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoy|]-4-[2-(2 -
isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-yloxy]-pyrrolidine-2-carbonyf}-
amino-2-vinyl-cycloprpoanecarboxylic acid ethyl ester (136)

5 Compound 135 (80 mg, 0.14 mmol) was treated as described in Example 13 which
gave the title product (87 mg, 72%).

bS]
~0 Ny / N/'S\N
=
0

10 1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2, 2-dimethyl-propylcarbamoyl}-4-f2-(2-

Example 137

isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-yioxy]-pyrrolidine-2-carbonyl}-
amino-2-vinyl-cycloprpoanecarboxylic acid {137) _
The ethyl ester of compound 136 (80 mg, 0.09 mmol) was hydrolyzed following the
procadure described in Exampte 14 which gave the title product Yield after

15 preparative LC-MS (7.5 mg, 10%).

Example 138



\JI/1 00 1-{[1-(1 {[(-Fu ran-3bcarbonyl) -

am no] - net hyl ] - 2, 2- di net hyl - propyl car banoyl }-4-(7- nmeth oxy-2-p henyl-q u i
noli n-4-yloxy)-pyrrol idine-2-ca rbon,yl]-a mino}-2-vi nyl 15

cycl opr opaneg@sdasmishicc aci d (146) Conpound 142 (25 ng, O0pP3REsGaBhovodes
reacted according to the general procedure 1 B for the preparation of
conpounds 110-116, using 3-furanoic acid (5.5 ng, 0.049 mol) as acyl

chl oride which gave the title conpound as a white solid (4.1 ng, 14%.
Purity according to HPLC was > 99% M8 710. WD 2005/ 073216

PCT/ SE2005/ 000096 151 Exanple 147 N\ 0 O OOIl \\ O NN'IN

4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - pyrrolidine-1, 2-di carboxylic acid
2-[ (1 5 cycl opropanesul phonyl am nocat bonyl - 2-vi nyl - cycl opropyl ) - am de]
1-[(2,2-dinethyI-L-{f(thiophene-3g§! )@ no] - met hyl ) - propyl ) - am de
(147) To solution of conpound 143 ( y, JO. 058mmol ) in chloroform (3 nm)
was added cycl opropyl sul phonam de (14 Ty, 0.116 mml) fol |l owed by

dii sopropylethylamine (60.5 pl, 0.17 nfol). The solution was stirred at RT

for 10 mn and then at -20C for 10 30 . OP (121 ng, 0.116 nmol) was

t hen added as a solid. The SM/O‘FVW t~at~~-20C for 10 days. The
solution was then poured into agueousoNa ’-ﬁsat.) and washed wth water.
The organic | ayer was dried, concentrated and/subj ected to purification by

HPLC, affordj the titl und,as a white soli 2.3.ng, 0.0028 nmol),
bur 1ty by HPA PLG8 R b BRI 2 e Hipb P o oy ottt
carbonyllamino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (138)
Reaction of compound 12 (330 mg, 0.66 mmol), phosgene (1.6 mi, 1.9 M in toluene, 3
5 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

10
17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-3,13,1 5-triaza-
tricyclo[13.3.0.0%4 6*]octadec-7-ene-4-carboxylic acid ethy! 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

15 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 resuliing 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") 589,



NHFrbe ~ O -/ OO0 1 Fnoc-4-am

i no- 2- (1- et hoxycar bonyl - 2-vi nyl -cycl opropyl car banoyl ) - pyrrol idine-| -
carbocyclic acid tert.butyl ester (148) 20 (2S, 4R)

Froc- 4- am n@okodaesAyrrol i di ne- 2- carboxylic acid (5.3 g, Pclrlsﬁomdobﬁ was

di ssolved in DCM (100 m ), HATU (4.94 g, 12.99 nmmol), D EA (4.63 ml, 26.57
mmol ) and vi nyl cycl opropyl gl yci ne ethyl ester (2.26 g, 11. 81 nnDI) wer e
added WO 2005/073216 PCT/ SE2005/ 000096 152 successively. The m xture was
stirred for 16 In at roomtenperaturel4and was then diluted with DCM (50
m), washed with citric acid (10% aq), water, NaHCO3 (sat.aq) and water.
The organi c phase was dried over Na2SO4 and concentrat ed to afford a beige
solid foam (8.11 g) which was subjected to silica gel columm chromatography
to 5 afford the title compound (7.14 g, 12.11 mmol ). Exanple 149 NHFnoc O
1- [ ( Froc- 4E53AR8149 1 r ol i di ne- 2- car bonyl ) - ami no] - 2- vi nyl - cycl opr opanecar boxyl
ic acid 10 ethyl ester (149) Coppound 148 (3.65 g, 6.04 mvol) was treated
with a solution of TFA/DCM (10 0ng DCM for 2.5h and then
concentrated to afford the titled cofm! (2.99 g, 6.12 nmmol). 15 Exanple
150 NHFnoc OH

17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-3,13,15-triaza-

5 tricyelo]13.3.0.0%4 6%joctadec-7-ene-4-carboxylic acid (140)
Compound 139 (55 mg, mol) was dissolved in 2 ml of methanol and mixed with 3 eq.
of aqueous NaOH and heated for 2 h at 60 °C in a closed vial. The reaction mixture
was then extracted into ethyl acetate. The watsr solution was collected and acidified
with 1N HCI solution to pH 2, The resulting solution was concentrated by rotary

10 evaporation, dissolved in methanol and purified by preparative HPLC (acetonitrile-
water) to give 34 mg of the title product. Yield 85%. MS (M+H") 571.

Example 141

15 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).



O ~NtJ-NHOO ON' 1lla~

1- ({Fnoc- 4- am no- 1-[ 1- ( 2- hydr oxy-i ndan- 1-yl car banoyl - 2, 2- di net hyl - :
propyl carbanmoyl ] - pyrrol i di ne- 2- car bonyl } - ani no) - 2- vi nyl - cycl opr opanecar boxyl|
ic acid et@plhRabshs (150) 20 The am noproline derivati g ﬂﬁ‘%mﬁ%@% g, 6 04
mmol) was stirred together with phosgene (1.93 Min tol uene

nmml) for 10 mn. The solvents and excess of phosgene were evapor at ed The
resi due was dissolved in DCM (30 m) and t-Bug- amnoindanol (1.9 g, 7.24
mol ) was added as a solution in DCM (80 m ), followed by NaHCO3 (2 g). The
m xture was stirred for 48h, then diluted wwth DCM washed with WO

2005/ 073216 PCT/ SE2005/ 000096 153 water, 10%citric acid and NaHCO3 (sat,
aq), dried [ S

Subj ected Lo Eal b ro@}%%%’%%‘ifg EAs el BN SR LTSNS
afford t he(tf0Pm® %é@b@ﬁﬁ%e@@ ntqualedﬁﬂlmi)wgsmﬁpﬁﬁerwlmlmatmm = 0 N NN
HO1i 0N} e'n@e;atlﬁr{e‘}h i\ﬂe%\Jag%oﬁ&ni}é(ﬁa%(é{ryhma@)hg L GAHRABDYdikethyie - d

i met hyl - propyl car b
pyrrol | di neufzw@a}"maﬁy@? a-arsyic acidimainy ester Qg mphinslicaloransthane 2eild et hyl

ester (151yas SodROUAE kR0s bORMalith atQ@Jr@%nﬁﬂ@PithreV‘@l% rgéc"fl%ﬁ’h}(ﬁur@'mfbsm (20 m)
and treated with 10 Si-piperazine (O nmol ) for 48h.

The sili cafkgsed, fcpvQ%Fré@dé%awnwcpu{eﬁ%owr@ﬁaw 'é‘?ﬂdg'iw%%h'm gdvesever al

portions ofhcEMorotiner @ HeNiEHWeEL7 evaporated and the residue subjected to
col um chromatography to afford the title conmpound (170 ng, 0.3 mmmol).

Example 142

10
14{[1-(1-Aminomethyl-2,2-dimethyl-propylcarbamoyl-4-(7-methoxy-2-phenyl-quinalin-
4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl
ester (142)

The title compound was prepared from compound 12 {1.22 g, 2.43 mmol) by following

15  the procedure described for the preparation for compound 108 but using
methanesulphonic acid 2—tert.butoxycarbonylamino-S,3-dimehtyl-butyl ester instead of
methanesuiphonic acid 2-tert.butoxycarbonylamino-4-mehtyl-pentyl ester, in Exarmple
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,

20
Example 143



15 Exanple 152 1 "N HNOHO = Qu NH NONIL OH

1- ({1-[1-(2-Hydroxy-indanil-yl carbanoyl) -2, 2-di net hyl - propyl car banoyl ] -4-[ (py
ridine- 3-carbo nyl)-amin o]-pyrrol id ine-2-carbonyl}-am

i No) - 2- Vi ny{yoQyed@3NE opanecar boxyl is acid (152) 20 To @8id-hdsR8eee9! Uti on
of conpound 151 (35 ny, 0.064 mml) in DCM (1 m), was added DI EA (0.12
nmml, 19 pl) and nicotinoyl chloride hydrochloride (0.12 nmol, 17 WO

2005/ 073216 PCT/ SE2005/ 000096 154 ng) . The sol ution was sti rred at RT for
18h, PS-trisam ne was added then stirié¥ at RT for 4h. After filtration,

t he solution was washed with citric acid (10% aq) and NaHCO3 (sat, aq), the
organi ¢ phase was dried over Na2SO4 and concentrated. The residue was
dissolved in THF: MeOH (2:1, 1.5 M) ~LiOH (1 Nag, 3.2 mol, 320 pl) 5 was
added. The solution was stirred at C fior_24h. Acetic acid was added and
then concentrated. The residue was di s§o d Tn MeOH and subjected to
purification by HPLC, affording the ti onpound (19.5 ny, 0.03 nmol).
Purity by HPLC>98% MrH 633.1. 10 Exanple 153 HN O OH N\NyNN,,IL 0 0 OH
1-({1-[I -(2-Hydroxy-i ndan-1-ylgarbano 2, di et hyl - pr opyl car banoyl | - 4-

Y

1-{[1-(2,2-Dimethyl-1-{[thiophene-3-carbonyl}-amino}-methyl}-propylcarbamoyl)-4-(7-

OH

methoxy-2-phenyl-quinolin-4-yloxy)-pyrrolidine-2-carbonyil-amino}-2-vinyl-
cyclopropanecarboxylic acid (143)

5 Compound 142 (100 mg, 0,155 mmol) was reacted according to the general
procedure 1A for the preparation of compounds 110-118, using thiophene-3-carbonyl
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,

10  Example 144

% //
O T %
1-{[1-{1-[(B-lsoxazol-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)

15 Compound 142 (25 mg, 0.039 mmol) was reacted according to the general procedure
1A for the preparation of compounds 110-118, using 5-isoxazole-3-yl-thiophene-2-
sulphonyl chloride (14.5 mg, 0.058 mmol) as acyl chloride which gave the titie
compound as a white solid (1.8 mg, 6%). Purity according to HPLC was > 94%, M+H"
829.

20



phenyl acet am no- pyrrol i di ne-2-car bonyl } - am no) - 2- vi nyl - cycl opr opanecar boxyl i
c acid (153) 15 The procedure described in Exanple 152 but using phenyl
acetyl chloride instead of nicotinoyl chloride hydrochloride, was followed
whi ch gave wheodsitrbgas conpound (12.7 ng, 0.019 mmol ). Puddezbosobitbéee90%
MtH 646.1. Exanmple 154 ON COHHN p 6~N N Of N ~zZ"kCH 20 WD 2005/073216
PCT/ SE2005/ 000096 155 1-({1-[1-(2-Hydroxy-i

ndan- 1-yl car banoyl ) - 2, 2- di net hyl - propyl car banoyl ] - 4-[ (5- et hyl -

3- phenyl -i soxazol e- 4-ca rbonyl ) -am nof®byrrolid ine-2-carbonyl }-ami

no) - 2-vi nyl - cycl opropanecar boxylic acid (154) The procedure described in
Exanpl e 152 but usi ng 5-nethyl - 3- phenyl -i soxazol e-4- 5 carbonyl chloride

i nst ead of gpded ooyl chloride hydrochloride, was foll owed which gave the
title conpound (3.6 ng, 00055 nmol). Purity by HPLC>98% M+H 713.1

Example 155 N--O HNI-~-OOH O N N¥K c-~N 10
1-{[1-[1-(2-Hydroxy-indan-1-yl car barey -.adi.net hyl - propyl car banoyl ] - 4- ( 3-
phenyl ureido)-pyrrolidine-2-carbonyl]-g -2-vinyl -cycl opropanecar boxyl i c
acid (155) To a stirred solution of compound 151 (30 ng, 0.054 nmol) in
acetonitrile:dichl oronmethane (2: 1 3 n1)z triethylamne (0.0648 nmol, 9 pl)

and ©)\ /;\n/

1-{[1-(3-Fluoro-benzoylamino)-methyl{]-propylcarbamaoyl}-4-(7-methoxy-2-phenyl-

quinolin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid
5 (145)
Compound 142 (25 mg, 0.039 mmol) was reacted according to the general procedure
1A for the preparation of compounds 110-118, using 3-fluorobenzoyl chloride (12.3
mg, 0.078 mmol) as acyl chloride which gave the tille compound as a white solid (4.1
mg, 14%). Purity according to HPLC was > 94%, M+H" 738.
10

Example 146

1-{[1-(1{[(-Furan-3bcarbonyl)- amino]-methyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-
methoxy-2-phenyl-quinofin-4-yloxy)-pyrrolidine-2-carbonyl]-amino}-2-vinyl-
15  cyclopropanecarboxylic acid (146)
Compound 142 (25 mg, 0.032 mmol) was reacted according o the general procedure
1B for the preparation of compounds 110-116, using 3-furanoic acid (5.5 mg, 0.048
mmol) as acyl chloride which gave the fitle compound as a white solid (4.1 mg, 14%).
Purity according to HPLC was > 99%, M+H" 710,



phenyl i socyanate (0.0648 mml, 7 pl) was added The solution was stirred at
room 15 tenperature for 3h, nethanol was added (1 m) and then it was
concentrated. The residue was dissolved in nmethanol and subjected to
purificati owdopedd?bsis affording the ester conpound as apiikkBoS@abdes
(32.7mg, 0.047 mmol ), Purity by HPLC>95%  MrH+675. 31. Li OH 1IN ag.
(0.47mrol , 475 pi) 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 20 h fol | owed
by addition of acetic acid (0.98 nmol 15563 pl) before concentration. The
resi due was dissolved in MeOH and subjected to purification by HPLC,
affording the title conpound as a white solid (3.8 ng, 0.006 nmmol ), Purity
by HPLC>98% M+H 675 31. WD 2005/ 073216 PCT/ SE2005/ 000096 156 Exanple
156 L, s?0 ~ 11 / o YCH 1-({4-Benzenesu
I phonyl am ﬁé"‘ﬁg—?—i—zz hydr oxy-i ndan- 1-yl car bamoyl ) - 2, 2- di net hyl -
propyl car banoyl ] - pyrrol i di ne-2-carbkenyl } - am no) - 2-vi nyl - cycl opr opanecar boxy!l
ic acid 5 (156) To a stirred sol pn ,of cocm)ound 151 (30 ng, 0.054 mmol)
in DCM (2 m), DIEA (0.0648 mol, . @ and phenysul f onyl chi ori de
(0.0648 mol, 11.5 pl) were successi added The solution was stirred at
RT for 3h, and then it was concentrated. The residue was dissolved in MeCH
and subjected to purification by 10 HP aff(prodld’]g the ester conpound as a
white solid (17.9 ng, 0,025 VN WPLC>95% MrH+696.24. Li OH IN
aq, (0.25 mol, 257 pl) mg%ﬁgo%\fﬁhe e,EgeF q?ssm ved in THF: MeOH (2:1).
The reaction was stlrred at 50 'C pr| the addition of acetic
acid (0.98 mmol, 53 The sol uti on was concentrat ed. The

4-(7-Methoxy-2- phenyl guinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 2-{(1-

5  cyclopropanesulphonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] 1-[(2,2-dimethyl-1-
{[{thiophene-3-carbonyl)amino}-methyl}-propyl)-amide (147)

To soiution of compound 143 (42.2mg, 0.058mmol} in chloroform (3 mi) was added
cyclopropylsulphonamide (14 mg, 0.116 mmol) followed by diisopropylethylamine
(60.5 pl, 0.17 mmal). The solution was stirred at RT for 10 min and then at -20°C for
10 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 agueous NaHCOj; (sat.)
and washed with water, The arganic 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.
15
Example 148

Fmoc-4-amino-2-{1-ethoxycarbonyl-2-vinyl-cyclopropylcarbamaoyf)-pyrrolidine-1-
carbocyclic acid tert.butyl ester (148)

20 (28,4R) Fmoc-4-amino-1-Boc-pyrrolidine-2-carboxylic acid (5.3 g, 11.8 mmol} was
dissolved in BCM (100 mi), HATU (4.94 g, 12.89 mmol), DIEA (4.63 ml, 26.57 mmol)
and vinylcyclopropylglycine ethyl ester (2.26 g, 11.81 mmol) were added



fiT e

resi due was di ssolved in DCM and washed with water; the agueous phase was 15
acidified to pH5 and then extracted with dichl oronethane and ethyl acetate.
The conbi ned organi c phases were dried over Na2SO4 and concentr at ed,

affording t conpound as a white solid (7.1 0.01 mml Purity
by HPLogstﬂ%ﬁu‘hf%zg%s 19. 20 Exanple 157 WD 2005/ 073216”5@?/2%“@@6 9 000096
157 N~1 S-"NH OHNx NY 40 0 "'k OH x 1-{[1-[1-(2-Hyd

roxy-indan- 1-yl car banoyl ) - 2, 2- di met hyl - propyl car banoyl ] - 4- ( 3- phenyl -

t hi our ei do) - pyrrol i di ne-2-carbonyl } - anéno) - 2- vi nyl - cycl opr opanecar boxyl i c
acid (157) To a stirred solution of conmpound 151 (30 ng, 0.054 mmol) in
acetonitril (3 m), TEA 5 (0.0648 mmol, 9 pl) and phenylthi oi socyanate

0. 0648 | .8 ded Th I ti ti d at RT
(0,004 Mgk R LSBT Bt o S IR BB ReRt |02,
and subj ectiihded witfpDEM (60 ail), emshyd Mmﬁncafsrﬂcﬁmﬂomg),Wamr, Rsitied; Gat@pund as a
whi t I d P 95% ' LiOH 1 N
PR Nt NN 1 TN TG e T O
1). The reaeigéenlidfaandd.it t gedhiah wse s@j¢ced B, Hisa gei aiuntroctirbmataddipby toin  of

acetic §C| gﬁérgﬂ?eﬁm%}gémpo&@d f?f%'q%@qrg\?\g@i on was concentration. The residue

was di Sso oro arie an hed with water, the aqueous phase
was extracted with Et OAc. The conbi ned organi ¢ phases were dried over

Na2504 andg,goncengrated, affording the title conpound as a white solid (7.2
ng, 0.01 m‘m%i&—rg Purity by HPLC>98% M-H+663. 26. Assays

NHFrnoc
z o —
@Y“ o
o} %
|

1-[(Fmoc-4-amino-pyrrolidine-2-carbonyl)-amino]-2-vinyl-cyclopropanecarboxylic acid
10 ethyl ester (149)

Compound 148 (3.65 g, 6.04 mmol) was treated with a solution of TFA/DCM (10ml

TFA, 50ml DCMj for 2.5h and then concentrated fo afford the titled compound (2.99

g, 6.12 mmol).

15 Example 150

HFmoc

N

S5

Y

1-({F moc-4-amino-1-[1-{2-hydroxy-indan-1-ylcarbamoyl-2,2-dimethyl-
propylcarbamoyl]-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic acid
ethyl ester (150)

20 The aminoproline derivative 149 (2.86 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 (3C ml) and t-Bug-
aminoindanol (1.9 g, 7.24 mmol} was added as a solution in DCM (30 m!), followed by
NaHCOs (2 g). The mixture was stirred for 48h, then diluted with DCM, washed with



The conpounds of the.invention are conveniently assayed for activity agai nst
the NS3 20 protease of flavivirus such as HCV using conventional in vitro
(enzyne) assays or cell culture assays. A useful assay is the Bartenshl ager
replicon aswgeyodisshesed in EP 1043399. An alternative p@aieE26BRhoRSSaY 1S
described in WO 03064416. 25 WD 2005/ 073216 PCT/ SE2005/ 000096 158 A

conveni ent enzyne assay involving the inhibition of full-length hepatitis C
NS3 is essentially as described in PoI i akov, 2002 Prot Expression &
Purification 25 363 371. Briefly, t hdd ?lydr ol ysis of a depsipeptide
substrate, Ac-DED(Edans) EEAbuyr[ COQQ ASK( Dabcyl)-NH2 (AnaSpec, San Jose,
USA), is 5 nmeasured spectrofluoronetrically in the presence of a peptide

cof actor, wéKES\OYh Witshal adidSEAd, N&SCOesar, ia@)edndmyb\feaﬁdfsm, &wavaﬁoméfuam 36
9340- 9348. The 0 M HEPES,

z [
oH1 7.5, 10 IR T1E HRRHE YR eegS St sl lherapny el Baien 25 W
cof act or amgxdniD-B0% & aftdrd satitid @omBoliar (1301.8intmolwher eupon the reaction is
initiated by addition of substrate, typically 0.5 10 M substrate, Inhibitors
are typically dissolved in DMSO, sonicated for 30 s and vortexed. The
sol utiorss @xemgenénal |y stored at-20C between neasurenents. An alternative
enzyme assay is described in WO 0399316 gnd enploys an HCV NS3/4A protease
conpl ex FRET peptide assay. The Cpb*urpose f this in vitro assay is 15 to

measure the inhibition of HCV corrpl exes, derived fromthe BMS,
H77C or J416S strains, as des corrpounds of the present

i nvention. This assay provid d| cat nOGT\ how ef fective conpounds of
the present invention would be | n | nhi biting HCV proteolytic activity. 20

Serumis taken froman HCV-infected pati ent? An engi neered full-1ength cDNA

obt & neq by FESEIEE-HrETCB R RaR: PRt B b B kR s ng
primers seyacidig- Zacfarbdml}kmslns -dfinjleydbpyggndsetonsic astdhainyl geteo{yppe | a
strains. From 084 150 (595 mg, 0.765 mmol) was dissolve din DMF (20 ml) and treated with
10 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 solvenis were
evaporated and the residue sutbjected to column chromatography to afford the title

compound (170 mg, 0.3 mmol).

15 Example 152
[N
/

Sr
Gy by,

1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimathyl-propylcarbamoyl(j-4-[{pyridine-

IHZ

3-carbonyl)-aminoj-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic
acid (152)

20  To a stirred solution of compound 151 (35 mg, 0.064 mmol) in DCM (1 ml), was
added DIEA (0.12 mmol, 18 ul) and nicotinoyl chioride hydrochloride (C.12 mmol, 17



determ nation of the entire genone sequence, a genotype | a was assigned to
the 25 HCV isolate according to the classification of Sinmonds et al. (See P
Si monds, KA Rose, S Graham SW Chan, F McOri sh, BC Dow, EA Follett, PL Yap
and H Mar sgefposdsele n. Mcrobiol ., 31(6), 1493-1503 (1993kk200dResdM no aci d
sequence of the nonstructural region, NS2-5B, was shown to be >97%
identical to HCV genotype I|la (H77C) and 87% i dentical to genotype |b
(J4L6S). The infectious clones, H/7C (I a 30 genotype) and J4L6S (I b
genotype) can be obtai ned from R Purt | (NIH and the WD 2005/073216

PCT/ SE2005/ 000096 159 sequences are published in Genbank (AAB67036, see

Yanagi ,M, Purcell, R H , Enerson,S U and Bukh. Proc. Natl. Acad. Sci.
U S A 94 ﬁqégih&?o%ﬁro%ﬂa% s(;ﬂr@&’Zf)RT faﬁ%‘#%‘lt?.sarﬁﬁ@w\é@%%a Fﬂen sﬁtreoCAta' re,M,
Shapiro, M mer son U, Purcell,R Viro 4 (1), 161

(1998)). S5RTi 4BMEterfitrationrife seltion vas'rvasngd ‘élﬂféc'@ﬂ?rﬁ%@pdnw) aﬂ‘ér for

product i onngficHe AR NaN 8 pH4s &t B8 BvaNmE % d ENAR B g the
reconbi nant HCV Qﬁ,@ HP mgé@s‘e3 eFW Cﬁ B_&)Vm no @% ﬁ © 02$ﬁt 59(1*7%1) for
d

these strafsiguswaad ﬁﬁ?\‘}’%mé&“é:dmég"‘déécw L'OM/WN acsé*ra mﬁ‘é’ff 2@t al . (see

Gl linagi {Fas BaRki The %Iutﬁh%ﬁﬂrr&ﬂ afNgy @ fo@4t§h@éﬂ'ﬂ<ézﬂ'ﬁ @és Qddel’icbn@%éﬁr ancesco
R. Bi ochem st rérqt% (17):562032, ‘%3‘28%) éMﬂ’B“ ef | a three-|ysine

sol ubi li zi FRYy°E e%Ehearﬁa'éae wes g Obt aq%@%%ﬂhﬂ@@}e&ﬂ%ﬁ?w regi on. The

cysteine HpLE hafoRinddBs itk ebmpdunideo. Hak/\o NS4l sayiaas (PLE>-dgeyni no acid
1711) was chgng%ed to a glycine to avoid the proteolytic cleavage of the

| ysi ne tag Shbr nore, a cysteine to serine nutation can be introduced by
PCR at amino acid position 1454 to prevent 15 the autolytic cleavage in the
NS3 hel jcase d . The variant DNA fragnent can be cloned in the pET21b
bact erllg E%ﬁl@gilé—gn vect or (Novagen) and the NS3/4A conplex can be
expressed in Escherichia call strain BL21 (D&3) (Invitrogen) follow ng the
protocol described by P. Gallinari et al. (dgel Gallinari P, Brennan D, Nardi
C, Brunetti M Tonei L, Steinkuhler C, DelFrancesco R, J Virol.
72(8):6758-69 (1998)) with 20 rmdifi cati Bhs® Briefly, NS3/4A expression can
be i nduced with 0,5nM I sopropyl -

Y \OL

/
1-({1-[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propylcarbamoyl]-4-

phenylacetamino-pyrrolidine-2-carbonyl}-amino)-2-vinyl-cyclopropanecarboxylic acid
(153)

15 The procedure described in Example 152 but using phenyl acetyl chloride instead of
nicotinoyl chloride hydrochloride, was followad which gave the title compound (12.7
mg, 0.019 mmol). Purity by HPLC>80%, M+H" 646.1.

Example 154

0O-N
\

Sy

20



D t hi ogal act opyranosi de (I PTG for 22hr at 20'C. A typical fernmentation (10
) yields approximately 80g of wet cell paste. The cells are resuspended in
| ysis buffer (10 nug) consisting of 25nmM

N- ( 2Hydr oxy@bhydshPiper azi ne- N - (2- Et hane Sul foni c aci d) pdidERRSecodT7- 5, 20%
gl ycerol, 500™M Sodi um Chloride (NaCl), 0.5% Triton-X100, 1 25 ug/nL

| ysozyne, 5mM Magnesi um Chl oride (MgCl 2), | ug/ nL Dnasel, 5nmM bet a-

Mer capt oet hanol (BME), Protease inhibitor - Ethyl enedi anm ne Tetraacetic acid
(EDTA) free (Roche), honpgeni zed and i'A8ubated for 20 nins at VC. The
honogenate is sonicated and clarified by ultra-centrifugation at 235000 g
for 1 hr at 4'C 30 WD 2005/073216 PCT/ SE2005/ 000096 160 Im dazole is
added to thg(ws _FI{QJH}/@Fcﬁc?Imda(ﬁ ﬁyléarnahoﬁm@@mﬁétwu bﬂaﬁmxmr[(!s -th&@ypH

adj usted tog he crude protein extract is |oade
Nitrilotri addend-soxpzple-fy CarW)&l}‘awoﬂrﬁi‘fm&P’ée @qﬁﬁ"?%’ﬁéﬂ&f’ wYWouffer B
(25n tM 2 Qy tﬁ:ﬁmeﬁh&o%%ﬂgwm ol, 500mv NaCl, 0.5% Triton-X100, 15nM

i m dazol e, oaded I rate of InL/mn. The
| mdazol e, o NE). hesaTpLe L3, Sl eader 2t A f FPhersHEORZOB T f or B
except i t BafoRMchioridonst$ad0) nicdiheyiphRtigs l‘t\ydr@cl’ﬁirlﬂbe\day\iotkﬁwéi wigied umm vol unes

f buff ff i 3 4A t
compl ex- cofP RAAE Erlbe ra 47 SBks ol Ao RubBL G308 i £330 10" ol um
Super dex- S200 pre-equilibrated with buffer D (25MM HEPES, pH7.5, 20%
gl ycerol, %OOnM Bﬁ@ , 0.2% Triton-X100, 10OrM BVME). Sanple is | oaded at a

flow rate . NS3/4A protease conplex3 0 containing fractions are
pool ed and concentrated to approximately 0.5 m.. The purity of the NS314A

prot ease conpl exes, derived fromthe BM5, H and J4L6S strains, are
typically judged to 15 be greater than 90% by SDS- PAGE and nass spectronetry
anal yses. The enzyne is generally,stored ©80' C, thawed on ice and diluted
prior to use in assay buffer. e substrdte used for the NS3/4A protease
assay, is conveniently RET S f%.qe gy Transfer Depsipeptide
Substrate; AnaSpec, Inc. cat

!LO
3

10 1-{{1-[1-(2-Hydroxy-indan-1-ylcarbamaoyl)-2 2-dimethyl-propylcarbamoyl]-4-(3-phenyi-
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

15 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*875.31. LiOH 1N aq. (0.47mmol, 475 ul) 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

20 b followed by addition of acatic acid (0.98 mmeol, 53 pi} before concentration. The
residue was dissolved in MeOH and subjected to purification by HPLC, affording the
title compound as a white salid (3.8 mg, 0.006 mmol), Purity by HPLC>98%, M+H"
675.31.



20 22991) (FRET peptide), described by Taliani et al. in Anal. Biochem
240(2): 6067 (1996). The sequence of this peptide is |oosely based on the
NS4A/ NS4B natural cl eavage site except there is an ester |inkage rather
t han an amwgzdeept2at the cleavage site. The peptide sgbgiskafi€odososi Ncubat ed
wi th one of the three reconbi nant NS3/4A conplexes, in the absence or
presence of a conpound of the present 25 invention, and the formation of
fluorescent reaction product was followed in real tine wusing a Cytofluor
Series 4000. Useful reagents are as f&f ow HEPES and dycerol (U trapure)
can be obtained from @ BCO BRL. Dirnethyl Sulfoxide (DMSO is obtained from
Si gma. Bet a- Mercapt oet hanol is obtained fromBio Rad. 30 Assay buffer: 50m M
HEPES, pH7E,‘§gm%?1g§M NaCl; 0. 1% Triton; 15 % d ycerol; 10nM BME.
Substrat e: u rnal concentration (froma 2mM stock 2 0 solution in DVBSO
WO 2005/ 073216 PCT/ SE2005/ 000096 161 sto at -20'0). HCV NS3/4A type |la
(I'b), 2-3 nMfinal concentration (froma stock solution in 25nmv HEPES,
pH7.5, 20% gl ycerol, 300m M NaCl, 0.2% Tm, ©n- X100, 10mM BME). For
compounds with potencies approaching the ms8ay linit, the assay can be made
nore sensitive by addi ng 50 ug/ Allt he assay buffer 5 and/or reducing
the end protease concentratio o M h\e?assay is conveniently
performed in a 96-wel | polyst ne ¢k ol ‘éonﬁrom Fal con. Each wel |
cont ai ns 25ul NS3/4A protease conplex in assay buffer, 50ul of a conpound
of the present invention in 10% DVMSQ assay ffer and 25ul substrate in 10
assay buffer. A control (no conpound) is also prepared on the sanme assay
pl ate. The1“({éfﬁe@ﬁ%”%WBP@QE‘W’_@Oﬁf[_)lé%r_hwr’E’W"E‘E'ﬁ‘fb?)‘MFHrb@F‘oéBﬁtQt’fﬂ“egUI‘uti on,
typi cal |y p@pyldarbarfioyPefr@liginéRidathiRemindp2 eyl dR@icptopaaaedb&flidycid he _
addition oh Eubst rate. The assay plate is generally read i nmedi ately using
a spect?Op SPbneter such as a Cytofluor Series 4000 (Perspective
Bi osyst e& N¥Y a stithel sdlstiohlTesrhpomdCiGN\(BNingN.054 Saiol)tio DORAC ramltquAfen} Issi og o;
340nm an itation 90 at 25' C  React.i ar er.a ol | owe or
aopr ox mat B8 et C sl s @ s Elmyien R B3R e BES LM ac ed w th ¢ he
fol | ow ng seguedsively. added The solution was stirred at RT for 3h, and then it was

concentrated. The residue was dissclved in MeOH and subjected to purification by

10 HPLC, affording the ester compound as a white solid (17.9 mg, 0.0257 mmol), Purity

by HPLC>95%, M+H" 656.24. LiOH 1N ag, (0.25 mmol, 257 ul) 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 (0.28 mmol, 53 ul). The solution was concentrated. The

residue was dissolved in DCM and washed with water; the aqueous phase was

15 acidified to pH 5 and then extracted with dichloromethane and ethyl acetate. The
combined organic phases were dried over Na;S04 and concentrated, affording the
title compound as a white solid (7.1 mg, 0.01 mmol), Purity by HPLC>98%, M+H"

668.19.

20  Example 157



100. - [(dFi nh/dFcon) XI00] 20 where dF is the change in fluorescence over the
| i near range of the curve. A nonlinear curve fit is applied to the

i nhi bition-concentration data, and the 50% effective concentration (1050)

i s cal cul atgg , use software such as Excel Xl -fit ng t
equation: y= %+(Q%SBE7§A&)@/(1 +((Ox)"D))) 25 Enzyme assays %@é}%ﬁ@ﬁﬂ@d util |ze
a fluorescence resonance energy transfer (FRET) principle to generate a
spectroscopi c response to an HCV NS3 serine protease catalyzed NS4A/ 4B

cl eavage event. The activity is typicdPfy neasured in a continuous
fluoronetric assay using an excitation wavel ength of 355 nm and em ssion 30
wavel ength of 500 nm The initial velocity may be determned from 10 m nutes
WO 2005/ 073216 PCT/ SE2005/ 000096 162 continuous readi ng of increased
fluorescence intensities as a result of tb@SB prot ease catal yzed cl eavage
event. An alternative enzyne assay can be carried out as follows; 5

Mat eri al s Reconbi nant HCV NS3 fuII Ieng“-t wenzyme can be prepared as shown in
Pol i akov et al Protein Expre55| & purifjcation 25 (2002) 363-371. The
NS4A cof actor conveniently has aﬂﬁﬁ d sequence of KKGSWVI VGRI VLSGK
(comrercially avail abl e), genl I"S/ «3’06ar Ha& a 10 MM 10 stock solution
in DMSO. The FRET-substrate

(Ac- Asp- d u- Asp( EDANS) - A u- @ u- Abu- w [ COO) Al a Ser- Lys( DABCYL) - NH2,

MAL548. 60 can be purchased from AnaSpec RET 81, CA. USA) and is typi cally

prepared a st.o ol ution in_ DVS ots Opl./ shoul d
be wapped%vﬁ[ﬁ (gT]FiYHf (f%"l-f ylegogn ')egg dW%W(ﬁ”‘?pé’E“F tﬁ”{ﬂg( a(ﬁcﬁ’li" st ored in
-20 C. Ref ﬁﬂaneﬁopwmmﬂmd-zkar%nw-%&lerZICVlrﬁyl setupese@etdrboxylic acid (157)

AcAsp- D- G g Ledr L& (18 S&mpound 151 (30 mg, 0.054 mmol) in acetonitril (3 mi), TEA

5 (0.0648 mmol, 9 pl) and phenylthicisocyanate (0.0648 mmol, 7.8ul) were successively

added .The solution was stirred at RT for 16h, and then it was concentrated. The
residue was. dissolved in MeCOH and subjected fo purification by HPLC, affording the
ester compound as a white solid (22.7mg, 0.0328mmol), Purity by HPLC>95%, M+H"
691.2. LiOH 1N aq, (0.33 mmol, 328 ul) was added fo the ester dissolved in

10 THF:MeOH (2:1), The reaction was stirred at 50 °C for 2.5h prior to the addition of
acetic acid (0.98 mmol, 63 pl). The seciution was concentration. The residue was
dissolved in dichloromethane and washed with water, the agueous phase was
extracted with EtOAc. The combined organic phases were dried over Na,S0,4 and
concenirated, affording the title compound as a white solid (7.2 mg, 0.01 mmol),

15  Purity by HPLC>98%, M+H" 663.26.

Assays
The compounds of the invention are conveniently assayed for activity against the NS3

20 protease of flavivirus such as HCV using conventional in vitro (enzyme) assays or cell

cuiiure assays.

A useful assay is the Bartenshlager replicon assay disclosed in EP 1043399. An
alternative replicon assay is described in WO 03064416,
25



MN 830. 95 may be purchased from BACHEM Switzerland and is generally prepare
as a 2 nmMstock solution in DMSO and stored in aliquots in -20C. 1 M HEPES
buffer nmay be purchased fromInvitrogen Corporation, storage at 20C. 20

A ycerol nmayobespusghased from Sigma, 99% purity. CHAPS, pcEr/dezdusfebidos
| am dopr opyl ) d1lnet hyl anmoni o] - 1- pr opanesul fonate: may be purchased from

Research Organics, O evel and, 0H44125, USA. MA614.90 DTT, DL-Dithiothreitol
(deland Reagent: DL-DIT) 99% purity, MAN154.2 Storage: +4C. 25 DMSO may be
pur chased from SDS, 13124 Peypin, Frarl€8. 99.5%purity. TRI'S, ultra pure
(TRI S- (hydr oxynet hyl am nonet hane), may be purchased from | CN Bi onedicals

I nc. N-dodecyl-(3-D naltoside, mninum 98% nay be purchased from Si gna,

storage - A0envaflek@MRAEBésa lrﬁfoﬂﬁ ?ttﬁé |nHﬂb@|B€%fﬂJMBn}; ﬂlsod:‘ﬂﬁs%’ls Ther noLab
Systems cat no. 9502890 WO 216 PCT/ SE2005/ 000 16 Eppendorf

pi pettes. BPesmtiAl ypﬁsd%qsﬁﬁbe‘jriﬂlppl'a@és%qqa Prof&earassipn lﬁ'd?qrhfiﬁ@t@f‘ 25f36F3t3§ﬂ pair ex

365nm errB@(aew'r}he @dmmgf @,bstpc{t@cedure 10 mM stock sol utions of
t he conpounds ‘a k solutions are stored in room

t enper at ur @Cﬁﬁ@(@d?@;@ﬁﬁﬁ@u‘&ﬁ:@%r’*ﬁE@EFbPH) NHp AraSnesntan 4998, 480k #ge.  Assay
Foom t epel BFa e Toe maTE e Ean] T praterRdl S 3ty aaded freoh at
each exper KR&RWIVERHAE W feb elesBibed by Landro 1997 Biochem 36 9340-9348. The
enzyme (1 nM) is incubated in a buffer such as 50 mM HEPES, pH 7.5, 10 mM DTT,
40% glycerol, 0.1% n-octyl-B-D-glucoside, with 25 uM cofactor and inhibitor at say 30
°C for 10 min, whereupon the reaction is initiated by addition of substrate, typically 0.5
10 pM substrate. [nhibifors are typically dissolved in DMSO, sonicated for 30 s and

vortexed. The solutions are generally stored at —20°C between measurements.

An alternative enzyme assay is described in WO 0399316 and employs an HCV
NS3/4A protease complex FRET peptide assay. The purpose of this in vitro assay is

15 to measure the inhibition of HCV NS3 protease complexes, derived from the BMS,
H77C or J4168S strains, as described below, by compounds of the present invention.
This assay provides an indication of how effective compounds of the present
invention would be in inhibiting HCV proteolytic activity.

20 Serum is taken from an HCV-infected patient. An engineered full-length 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

25 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 >87% identical to HCV genotype
la (H77C) and 87% identical to ganotype Ib (J4LGS). The infectious clones, H77C (I a

30  genotype) and J4L6S (I b genotype) can he obtained from R. Purcell (NIH) and the



25 ™ TRIS pH7.5, 0.15 M Nad, 10% gl ycerol, 0.05% n-dodecyl-R-D- 15
mal t osi de 5mM DTT (stored in aliquots at -20C and added fresh at each
experinment) Experinent sequence: Preparation of reaction buffer (for one

pl ate, 100 w@agdsiensy (buffer A) 1. Prepare 9500pi assaypcwg‘ﬁz%mgdﬂﬁDES,

pH=7.5, 40% gl ycerol and 0.1% CHAPS 20 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 pl NS4A
peptide and m x properly. Leave the d®Rture for 15 ninutes in room

tenperature. 25
or -80C. as soon

4.
as

Pl ace the enzyne stock solution back into |iquid nitrogen
possi bl e. Preparation of reaction buffer (for one

pl ate, 1003éﬁ?e9.&ésom)p@m§hfeenn @éni?ank'ﬂ&@@@?ro% %Q@(aﬂhglemsﬁﬁrggWhg‘? (TR'S,

pH=7.5, 0.15

ycerol and odecyl -

R-D mal t osﬁﬂ‘@fﬁoﬁl %Ib' ?%B%‘ﬁtﬂ P\Wé:t @?“ A@éd g%OJ BT Yi (VPN 38-8743419%bncent rat i on
of S (1 aghkapdyr 6820 athol O, SRR MUBhapirolbt é.ﬂhawoh s NBarl e rapi dly.

WD 2005/ 073216

CT/

SE200 g/ 000096 164 Add NS3 protease and 13.6

pl NS4A peEPF'HeV’éﬂﬂQﬂyrﬁ‘% (hr dpE£1978 ))Leave t he mxture for 15 minutes in room
tenperature. 8. Place the enzyne stock solution back into liquid nitrogen or

-801C as sqgon_as

Make a di | dbF BV

ble. 5 Preparation of inhibitor/reference conpound

ET7EEGHALES siraif BieGaP e iAnabiasesT REoLstian et biaan

concentrat li\.@?,ﬂ/ﬂél&oteése chnplexds. QNA@ﬁan@@!b rddombirant Hea! NEWVBOpEREHEaNt r at i on

in 100pl total
ref erence EORPS

sk

tion of the

1nma§!§l§g{)%jvé% é ?hf%gt?q%égqlr{a lﬁ%n?prb[as’ieecg ése cslescribed

by P. Gallinari et al. (see Gallinari P, Paolini C, Brennan D, Nardi C, Steinkuhler C,
10 De Francesco R. Biochemistry. 38(17):562032, (1999)). Briefly, a three-lysine

15

20

25

30

solubilizing tail was added at the 3'-end of the 3 0 NS4A coding region. The cysteine
in the P1 position of the NS4A-N54B cleavage site {amino acid 1711) was changed to
a glycine to avoid the proteolytic cleavage of the lysine tag. Furthermore, a cysteine
to serine mutation can be introduced by PCR at amino acid position 1454 to prevent
the autolytic cleavage in the NS3 helicase domain. The variant DNA fragment can be
cloned in the pET21b bacterial expression vector (Novagen) and the NS3/4A complex
can be expressed in Escherichia coli strain BL21 (DE3) (Invitrogen) following the
protocol described by P, Gallinari et al. (see Gallinari P, Brennan D, Nardi C, Brunetti
M, Tomei L, Steinkuhler C, De Francesco R., J Viral. 72{8):6758-69 (1998)) with
modifications. Briefly, NS3/4A expression can be induced with 0.5mM [sopropyl beta-
D thiogalactopyranoside (IPTG) for 22hr at 20'C. A typical fermentation (10 [) yields
approximately 80g of wet cell paste. The cells are resuspended in lysis buffer (10
mbl/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 ¢ for 1 hr at
4'C.



10 concentrations 120, 60, 30, 15, 7.5 and 3.75 nM Eight enzyne control
well s are needed for every run. Blank wells contain 95pL buffer (w thout NS3
PR), 1 pL DVMSO and 5 pL substrate. Preparation of FRET substrate Dilute the

substrate siackosaesnéi on (1.61 M) with assay buffer to gAOraMsokbag 15
solution. Avoid exposure to light. Assay sequence Use 96-wel | cliniplate,

the total assay volune per well is 100 pl. 1. Add 95pL of assay buffer to
each well 2. Add | pl inhibitor/reference conpound 20 3. Pre incubate for 30
mnutes at roomtenperature 4. Start t¥¥8 reaction by adding 5pL 40 pM
substrate solution (final concentration 2pM 5. Read continuously for 20

m nutes at ex=355nm and em=500nm nonitoring the increased fluorescence per

i _nu: ej 25 Clirﬁiccilafﬂl@ts_édlﬂ@d ﬁ]mrsﬁgéﬂn@@nﬁurawmav_(cwht:éiﬂtmﬁdlm Bﬁfﬂmm%{ﬂﬁﬂrepﬁl - t10tti nme ]
oi nts) and deter slope as an. initial velocity with respect to eac
P odi v dual PRREBIS Br heBHTR TR Pawo s 1088 £f P Aldeb iRt AT T espect
}?O erfyn”_?_hwm@ b@}tmn_p@e&@ilﬂ@&ﬁ/m@lﬁwg& B;gﬁhﬁﬁ?zﬂﬁﬂ{z@@@p&@? Zéﬁfg!yc&l’oﬁa: TTE?F of
esu S res ) SS S ILDITIO C aln cqoncentratl on
(screen) o%oé?é“@ “Eéic"%g‘%l%ﬁ%ﬁmaﬁ m“%&f"@u&‘a&i%ﬂ%ﬁj NgSPRRIESR ti on. 5 The
initial S\éehc?@ib'ﬁ yit & fowd edte ohinfedint Trbémdl@nﬁisnmﬁsaiéd mnmsﬁumﬁg?,\ro&mﬂsrw of

I NCrease uo. scenc iLntensitie r,.es (0] the N r ot eas

catal yzed éH&%{\éggé”?\ﬁé‘ﬁ%‘{f%f $ﬁé°%°rliﬁ’ﬁ@@'szio/?%rét%"g%b?)oﬁ-h? H@t"?‘ﬁﬁieg‘i't?é)wﬁ‘tgnpar ed to

t he enzyne colanihnelungisws butfbreD Y$ame as buffer C except with 200mM imidazoie).

NS3/4A protease complex-containing fractions are pooled and loaded on a desalting
10 column Superdex-S200 pre-equilibrated with buffer D (25MM HEPES, pH7.5, 20%

glycerof, 300mM NacCl, 0.2% Triton-X100, {IOmM BME). Sample is loaded at a flow

rate of ImUmin. NS3/4A protease complex3 0 containing fractions are pooled and

concentrated to approximately 0.5ma/mL. The purity of the NS3/4A protease

complexes, derived from the BMS, H77C and J416S strains, are typically judged to
15  be greater than 80% by SDS-PAGE and mass spectrometry analyses.

The enzyme is generally stored at -80'C, thawed on ice and diluted prior fo use in
assay buffer. The substrate used for the NS3/4A protease assay, is conveniently RET
-8 1 (Resanance Energy Transfer Depsipeptide Substrate; AnaSpec, Inc, cat #

20 22991)(FRET peptide), described by Taliani et al. in Anal. Biochem. 240(2):6067
(1996). The sequence of this peptids is loosely 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 incubaied with one of the three recombinant
NS3/4A complexes, in the absence or presence of a compound of the present

25 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.

30  Assay buffer: 50m.M HEPES, pH7.5; 0. 15M NacCl; 0. 1% Triton; 15 % Glycerol; 10mM
BME. Substrate: 2 uM final concentration (from a 2mM stock 2 0 solution in DMSO



inhibition at a certain concentration. Calculation of Ki. 10 Al inhibitors
are treated as if they follow the rules of conpetitive inhibition. The |IC50
value is calculated fromthe inhibition values of a series of inhibitor
concentr at i eyipa00F82@al cul ated value is used in the foll spReroegemasdson: K
=l C50/ (1+S/Km) Plotting of the graph is done by help of two cal cul ation
progranms: Grafit and 15 G aphpad Vari ous conpounds of the invention
exenplified above di splayed I1C50s in the range 1 nMto 6.9 mcronolar and
ED50s in the sub-nicromolar to nicromol& range, 20 Drug escape resistance
pattern and rate Replicon cultures in mcrotitre plates can be used to
determ ne resistance developnent rates and to sel ect out drug escape

{nﬁt ant sé bBTF@oy@a@pmrtq.SHbvi M’@?l:i{tA q?ab@(la,rgsmmﬁl ?@nct@ﬁm%ﬂfb(}r?ﬁ iaqstﬁuﬁn ar ound

elr O usin say, ] er concentratl on. 0 [..the

appropri at ét?%‘pﬁ%ﬂ%ﬂﬂ Ul %&@ﬁ&ﬁgﬁgﬁiﬁao%wcﬁp tgggg‘é\”&i“ﬁth-%ng'W”ZS t he
super nat antXmo, hoeRBME}. IFer bempRags WaH potthcied Sbdroadhing the asLgUime, te fol | owned
at subsequent pass

ages of the cultures. Virus ced at the concentration
of et corPuEna LROTRAS Mo enietHadipe bh B SR L Fe s Sty tler eat e
i nf ect eds cedridvor(&dGingShakhd pehtdaskibhéemtratidnaacedprat i on) are 30 passaged to
fresh replicon cultures. An aliquot, say, 151 supernatent from each of WO
2005/ 073216 PCT/ SE200S/ 000096 166 the eight duplicates are transferred to
replicon ceTHesasshy Bawhvédientlyestfomeain artg-welgolyistyedne Hagk diate el Faloont h t est

T i N A A C A
conponent  oformpephd obthe pregeagaveion (f (0% ShPasagbuliecsdrasd] ypstidl in pr ot ease
L) Vot R S o R A SN SRR el ) 0
anal ysi s asmkyceassplixsemixeslivatharsorwound or control solution, typically for 1 min

before initiating the enzymatic reaction by the addition of substrate. The assay plate is

generaily read immediately using a spectrophotometer such as a Cytofluor Series

4000 (Perspective Biosysterns). The instrument is conveniently set to read an

15 emission of 340nm and excitation of 490nm at 25'C. Reactions are generally followed
for approximately 15 minutes.

The percent inhibition can be calculated with the following equation.
100.- [(dFjnn/dF ¢on)X10C]

20 where dF is the change in fluorescence over the linear range of the curve. A nonlinear
curve fit is applied to the inhibition-concentration data, and the 50% effective
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))).

235
Enzyme assays conveniently ulilize 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

30 wavelength of 500 nm. The iniial velocity may be determined from 10 minutes



Key: 10 Viral growth permtted Virus production inhibited 125 x SIC 125 x
SIC25 x SIC-, 25 x SIC5 x SIC25 x SIC5 x SIC -* No compound 25 x SIC
5 x SIC-* No conpound 5 x SIC SIC SIC No conmpound SIC -* No conmpound Pass
| Pass 2 Pagg@dsiess 4 Pass 5 Alternative nethods for ag§8%3do8gesasst | Vity on
drug escape nutants include the 15 preparation of nutant enzyne bearing the
distinctive nutation for use in standard Ki determ nations as shown above.
For exanpl e WO 041039970 descri bes constructions allow ng access to HCV
prot eases bearing the 155, 156 and/or 188 drug escape nutants 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 20 protease,

thereby al lgwim@us ARAhPSHIRISIRAFub@s@nee Intdhsmbs 88 8 WoultQf mahesdier a given
conpound is active against a égrlgve drug escape nutant. WD 2005/073216

PCT/ SE2005/Ritjesecatalized qoeygofeyeibol i sm The netabol i sm of conpounds of the
i nvention through the nmain isoforns of the 5 human cytochronme system P450
are conveni ent | ﬁ"al(aet ermned in bagul ovirus infected insect cells

e ?

transf ect e VRERDEIR DAY GRR PpazHed pIAS (J9¥Sr somes) Gentest  Cor p.
Wbur n USA Mdibgald est conpounds at concentrations 0.5, 5 and 50 Mare

noubat e B Ey i R A BLSRE RS oS e R R B ESIBKR §°°1 O

al Protein Expression & purification 25 (2002) 363-371.
The NS4A cofactor conveniently has an amino acid sequence of
KKGSVVIVGRIVLSGK (commercially available)}, generally prepared as a 10 mM

10 stock solution in DMSO.,
The FRET-substrate (Ac-Asp-Glu-Asp(EDANS)-GIu-Glu-Abu-w-[COO)Ala-Ser-
Lys(DABCYL)-NH2, MW1548.60 can be purchased from AnaSpec RET S1, CA.
USA) and is typically prepared as a 1.61 mM stock solution in DMSO. Aliquots
(50pl/tube) should be wrapped with aluminum foil to protect from direct light and

15 stored in -20 °C.
Reference compound-1, N-1725 with a sequence of AcAsp-D-Gla-Leu-lle-Cha-Cys,
MW 830.95 may be purchased from BACHEM, Switzerland and is generally 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.

20 Glycerol may be purchased from Sigma, 99% purity,
CHAPS, 3-[(3-Cholamidopropyl)dimethylammonic]-1-propanesulionate: may be
purchased from Research Organics, Cleveland, OH44125, USA, M\W614.90
DTT, DL-Dithiothreitol (Cleland Reagent: DL-DTT) 98% purity, MW.154.2 Storage:
+4°C,

25 DMSCQ 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.

30 Equipment
Microtiter plates (white cliniplate, Thermolab Systems cat no. 9502880)



i ncludi ng CYP1A2 + P450 reductase, CYP2A6 + P450 reductase, CYP2CO-Arg 144 +
P450 reductase, CYP2C19 + P450 reductase, CYP2D6-Val 374 + P450 reductase
and CYP3A4 + P 450 reductase. I ncubates contain a fixed concentration of

cyt ochr one Wé26hsfeg1H50 pnol es) and are conducted over 1 fawgE2005060096

i nvol vement of 15 a given isoformin the netabolismof the test conmpound is
determ ned by W HPLC chromatographically neasuring the di sappearance of
parent conpound. 168 Cainms 1 A conpound of the formula I: R8 | WI R15
(CH2)9 (CH2)K N. .A / UNM R16 GN¥3X mE 0 Ru RI1 O wherein Ais
C(=0C0O R, or C(=O NHSO2R2, wherein; R is hydrogen, Cl-Caalkyl,
Co- C3al kyl car bocycl yl, C0-C3al kyl heterocyclyl; R2 is Cl-C6al kyl,
Co- C3al kyl cpbbegyChipdttesCo- C3al kyl heterocyclyl; wherein R2 is optionally
substi t ut e%éwi.t h% to g.fubsti tuents independently selected fromthe group
consi sti ng BN BRI A9 i te, azido, nitro, G -Caal kyl,
Co- C3al kyl gacoacyofinéter, Gte@aRlek pbbeh arreBopaly! , NH2CO-, Y- NRaRb, Y- O Rb,
Y-C(=O Rb, Y-(C=0O NRaRb, Y- NRaC(=0)Rb, Y-NHSOPRb, Y-S(=0)PRb and
Y- S(=0 PNRaRb, Y- C(=0)ORb, Y-NRaC(=O) ORb; Y is independently a bond or
Cl- C3al ky! dumshod
Experimental procedure:
10 mM stock solutions of the compounds are made in DMSO. The stock solutions are
stored in room temperature while testing and placed in -20°C at long-time storage.
Assay buffer A:
10 50 mM HEPES buffer, pH=7.5 , 40% Glycerol, 0.1% CHAPS
Storage: rcom temperature
10 mM DTT (stored in aliquots at -20°C and added fresh at each experiment)
Assay buffer B:
25 mM TRIS pH7.5, 0.15 M NaCl, 10% glycerol, 0.05% n-dodecyl-B-D-
15 maltoside
5mM DTT (stered in aliguots af -20°C and added fresh at each experiment)
Experiment sequence:
Preparation of reaction buffer (for one plate. 100 reactions)(buffer A)
1. Prepare 9500pl assay buffer (HEPES, pH=7.5, 40% glycerol and 0.1% CHAPS

20 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 13.8 ul NS3 protease and 13.6 ul NS4A peptide and mix properly. Leave
the mixture for 15 minutes in room temperature.

25 4, Place the enzyme stock solution back into liquid nitrogen or -80°C. as scon as
possible. ,
Preparation of reaction buffer (for one plate, 100 reactions)(buffer B)

5. Prepare 9500 pl 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

30 DTT giving a final concentration of 5mM (freshly prepared for every run).
6. Thaw the NS3 protease rapidly.



Ra is independently H or Cl-Caal kyl; Rb is independently H, Cl-Caal kyl,

Co- C3al kyl carbocyclyl or Co-C3al kyl heterocyclyl; p is independently | or 2;
Mis CRR7" ; 169 R7 is G -Csal kyl, Co-C3al kyl C3-Crcycl oal kyl, or

C2- Coal kenwhe 2@R¥7Rfc which is optionally substituted V\ﬂﬂd‘l‘/gh@)s}ﬂajo% at ons,

or an am no, -SH, or Co-C3al kyl cycl oal kyl group; or R7 is J; R7, is Hor
taken together with R7 forns a C3-C6ecycl oal kyl ring opti onaIIy substltut ed
with RTa wherein; R7' a is Cl-Csal kyl, C3-Cbcycl oal kyl, C2-C6al kenyl any of
whi ch may be optionally substituted wi®h halo; or R7a can be J; qis O to
Sand k is O to 3; where g+tk ~ 1. Wis -CH2-, -0-, -OC(=ONH, -OC(=O-, -S-,
-NH, -NRa, -NHSQ2-, -NHC(=O NH or - NHC( O) -NHC(=S)NH or a bond; R8 is
a ring syst emzcwaH@vry M3 .%te%sé aﬁdlﬁ:% gﬂwsmbém%laﬁd Stk ProRERH | 8hve
unsaturated rings each o ring atons and each of which has O

to 4 hetero atoM ml%%ﬁfﬁr?éé’ﬁ‘ﬂ%@s%ﬂoé%‘tt@apwﬁ ¥8-8, 0 and N, the ring system

bei ng opti onak| Y|£RAREEnzyiiOSHIN dWutdn EheiRtoalglin nRRRe8 bPLEBPC faggo&f aswhi ch Ra
groups can be optlonally nono-, di-, or tri-substituted with R9, wherein RO

i s i ndependent | Pos¥Plgct ed from t he group consisting of halo, oxo, nitrile,

azi do, nstr@,ren@ratﬁﬁaifkwblto@@f&&@déwrﬁa@&mcycl yl, Co- C3al kyl heterocycl yl,
NH2C(=0) -, Y- C=0) NR Y- NRaC( =0) Rb,
Y- NHSOPRb, Ma@‘e{ aéﬂ‘ﬁﬁﬁ seqe%:ef_tbﬁ lﬂ%&& N@EO- ?@%%%b Ca&h%g 10.¢her ei n

Ra' is Ra, gwtdot bed orogmwmbﬁhalvwmb\%m@ntr&ron%1a@x|totﬁaeaam§vaa@lekyl aryl
or Co- C3al kyl heteroaryl Yis a bond, and Rb is Hor G -Csalkyl, then Ra'" is

Ra or Ci - Csfl I(‘yl and V\/nerel n sai d carbocyclyl or heterocyclyl is optionally
subst i t ut edymkd B dRkRh serbesEhd reference compound, N-1725 in DMSQ to 100x the final

10 concentrations 120, 60, 30, 15, 7.5 and 3.75 nM,
Eight enzyme control wells are needed for every run.
Blank wells contain 95uL buffer (without NS3 PR), 1L DMSO and 5 plL substrate.
Preparation of FRET substrate

Dilute the substrate stock solution (1.61 mM) with assay buffer to 40 uM working
[5 solution. Avoid exposure to light.
Assay seguence

Use 96-well cliniplate, the total assay volume per well is 100 pl.
1. Add 95pL of assay buffer to each well
2. Add 1pl inhibitor/reference compound
20 3. Pre incubate for 30 minutes at room temperature
4, Start the reaction by adding 5pL 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,
25 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.

30



R10 is G -Csal kyl, C3-Crcycl oal kyl, G -C6al koxy, am no, am do, sulfonyl,
(C1-C3 al kyl)sulfonyl, NO2, OH, SH, hal o, haloal kyl, carboxyl; Eis -C(=0-;
Xis -NRx- where Rx is H G -Csalkyl or J; or in the case where Eis -C(=0,
X can al sowbeors@7320¢6 - NR NRj -; wherein one of R is H and/ddigsebdees is H
Cl1-C5 alkyl or J; R11 is H, G -Csal kyl, Co-C3al kyl carbocycl yl,

Co- C3al kyl het erocycl yl, any of which can be substituted with hal o, oxo,
nitrile, azido, nitro, Cl-Csal kyl, Co-C3al kyl carbocycl yl,

Co- C3al kyl het erocyclyl, NH2C(=0)-, Y-NB&Rb, Y-O Rb, Y-C(=O Rb, Y-(C=0) NRaRb,
170 Y-NRaC(=0) Rb, Y-NHSOpRb, Y-S(=0) pRb, Y-S(=0O NNRaRb, Y-C(=0 ORb, Y-
NRaC(=O ORb; or R11 is J; J, if present, is a single 3 to 10-nenbered
satur at ed qfreddmbhtidlRe¥upnsat urated al kyl ene chain extending fromthe R7IR7,
cycl oal kyl _or fromthe carbon atomto which R7 is attached to one of R,

Rx, Ry or R eyitioeraressed@sceipiblion aka eartairronrentetion (SRR PRaS 3 Kt er r upt ed
by one to t/fem ﬁmtoe@matorrs i ndependent|y selected from -0-, -5- or -
NR12-, and vvhe el 98 0, 3. .carbon atons in the chain are opti onaIIy

subst i t ut e&a\}ﬁuaﬁ'c’“ % NOAEPRi n; R12 is H Cl-CBal kyl, C3-Cscycloal kyl, or

g(l 4O_) R13; dﬁ:ha lfgﬁal Gidlaéiﬂafa la)éierrgﬁf@d Gaml 1|9}fh1ﬁ@té§)6@)t¢ﬂ1mhs reﬁam@%ainkr,éhm tére OFKC: yl;
IS 1IN endent sel.ecte r he u cons tin al Kyl ,
o1 Conal odbRgroates NS4 = Hr SlF NG PRe SRR ol Bedtadeip i

Cl- C6t hi oalﬂhylchangajn|sbpeﬁdepenniamtdryorhba:féd Glth&3aryayd cormol Givds the %L, n is O or
1, Uis = i s .absent a\i,ﬂH Cl- Ceal kyl, Co- C3al kyl car bocycl yl,

Co- C3al kyl mq%ﬁlod‘cﬁ}@@ﬁrta' Wc%rftr '‘ch can be substi tuted with hal o, oxo,
nitrile, aZatmlatiohbflgi, Cl-C6 al kyl, Co- C3al kyl heterocycl yl,

S Aty g PO B (O

The 1Csp value is calculated from the inhibition values of a series of inhibitor

concentrations. The calculated value is used in the following equation:

Ki=ICsof (1+3/Km)

Plotting of the graph is done by help of two calculation programs: Grafit and
15 Graphpad

Various compounds of the invention exemplified above displayed ICsys in the range
1nM to 6.9 micromolar and EDsgs in the sub-micromolar to micromolar range.

20  Drug escape resistance pattern and raie

Replicon cultures in microtitre plates can be used to determine resistance

development rates and {o select out drug escape mutants. The compounds being

tested are added at concentrations around their EDso using, say, 8 duplicates per

concentration. After the appropriate replicon incubation period the protease acilivity in
25  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

30  passaged to fresh replicon cultures. An aliquot, say, 15ul supernatent from each of



NRaC(=O ORb; Gis -0-, -NRy-, -NRINR-: where one R is Hand the other R
is H Cl1-C5 alkyl or J; Ry is H CG-C3 alkyl; or Ry is J; R1I6 is H or

Cl- C6al kyl , CO-C3al kyl carbocycl yl, C0-C3al kyl heterocyclyl, any of which can
be substit uygdopaiobdihal o, oxo, nitrile, azido, nitro, Clpcomahéngloeoosn-

C3al kyl car bocycl yl, C0-C3al kyl heterocyclyl, NH2CO, Y-NRaRb, Y-0-Rb,
Y-C(=O Rpb, Y-(C=0) NRaRb, Y-NRaC(=O) Rb, Y-NHSCOpRb, Y-S(=0 pRb,

Y-S(=0) NNRaRb, Y- C(=0 ORb, Y-NRaC(=O ORb; with the proviso that when nen=0
and Gis O then R16 is not tert.butyl & phenyl; wherein any C atomin

Cl- Ceal kyl and Cl1-C3al kyl, unl ess ot herw se speC|fi ed, may optionally be
substituted by one, two or where valency permts three hal ogens; each aryl

and cycl 0a|tifé/élgﬁ%L@ﬁdﬁté&‘ar@@raﬁ@f@}rgd’{ﬁéMﬁcoﬁ@leQﬂm@@ﬂhJéYés%&ﬁEUMdoa' kyl,

unl ess ot herw se speci f is optionally substituted with substltuents

sel ected fiFYHOHANS fo ﬁ%ﬂﬁ%ﬂ@ﬁes‘HPWPBU”WWQ’%WBWW“@L aﬂdﬁlw”a Y

CL- CBal koxywo FepGBklyaiak Highler oSRminkeiions (6@ BB Elow b0, azi do, oxo,
mercapto and Ca- C3al kyl heterocyclyl; each carbocyclyl and heterocyclyl
noi ety in C6-C3al kyl carbocyclyl and Co-C3al kyl heterocyclyl, unless

ot herw se spes theedal domp@pént@naiphobnﬁdib@glaﬂw(aﬁe\ﬁarhblebs?me@uwtjytmwt S
sel ected from hal o, k}édrox nitro, cyano, carbox

Cl1- C6al koxyPret tegsecaeiyi &Qlaﬂhe h'@fswrtRﬁﬁﬁwc‘?m&?ﬁ%ﬁ éQlPﬁ’B 0X0,
nercapto, Xpps3fdiksis ai‘ehfbw&éd/ bn@@ﬁbaﬁ@eﬁ%@hﬂé&hﬂ@rﬁeﬂﬁ&@éﬁb%ce afaghisam no
group Is selected from NH2, NHC1- C6al kyl and N(G - C6al kyl )2; and each am do
group is séﬂ”@&f‘@&‘“f’?%?ﬁs@a”@?NHz C(=0) NHC1- Ceal kyl , C(=O) N(Ci - C6al kyl )2 and
-NH(C=0) G -Keal kyl ; or a pharnmaceutically accept able salt thereof. 2. A
corrpounﬁlJp ot di n%to claiml, wherein R7" is Hand R7 is n-ethyl,

cycl opr yIMW——%%@—E@ropyl cycl obut yl net hyl cycl obutyl or

mer capt omet\iyks productdreinabligd n- propyl or 2,2-difluoroethyl, 3. A conpound
according to claiml1l, wherein R7 and RT together define a spiro-

125 x SIC
125 x SIC 25x SIC -
25x SIC 5x8IC
25 x 3IC 5x8IC — Nocompound
25x SIC 5xSIC —  Nocompound
5x SIC 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

15 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 info replicon vectors in place of the wild type

20 protease, thereby allowing ready assessment in a cellular assay, of whether a given
compound is active against a give drug escape mutant.



cycl opropyl or spiro-cyclobutyl ring, both optionally nono or di-substituted
wth R7fia wherein; W is Cl-C6 al kyl, C3-CScycl oal kyl, or C2-C6 al kenyl,
any of which is optionally substituted with halo; or RTais J. 4. A
conpound aco@ ®Mpigs41@ claim 3 wherein the ring is a spirpegyelo®nenRy! ring
substituted wth R7' 3 wherein; R7"a is ethyl, vinyl, cyclopropyl, 1- or
2-bronmoethyl, 1-or 2-fluoroethyl, 2- bronovinyl or 2-fluorethyl. 5. A
conmpound according to claim1, wherein R7 is J and R7, is H 172 6. A
conpound according to any of clains 1-187wi t h the partial structure la: R8 W
NO is 7. A conmpound according to claim1, wherein mis O and nis 0. 8. A
conpound according to claim7, wherein Gis -NRy- or —-NRNR -. 9. A conpound
according to claim8, where Ry or one of the R groups is J, thereby
defining a 8ro? cl.ic compound. 10. A conpound according to claim?9,

wher ei n RléEiJ@i%%mﬁﬁ al kyl or C3-Ce cycloalkyl. 11. A conpound accordi ng
to claiml1l, wherein mis |I. 12. A conpound according to claim1ll, wherein X

R e Y RO S DA
T o B e o
0% Ol LR el it R pidee £ s A e T e e an o Ty

wher ei n t he&orp. Wohurn USA.

The test compounds at concentrations 0.5, 5 and 50 M are incubated in duplicate in
10 the presence of supersomes overexpressing various cytochrome P450 isoforms,
including CYP1A2 + P450 reductase, CYP2A6 + P450 reductase, CYF2C9-Arg 144 +
P450 reductase, CYP2C19 + P450 reductase, CYP2D6-Val 374 + P450 reduciase
and CYP3A4 + P 450 reductase. Incubates contain a fixed concentration of
cytochrome P450 (eg 50 pmoles) and are conducted over 1 hour. The involvement of
15 agiven isoform in the metabolism of the test compound is determined by UV HPLC
chromatographically measuring the disappearance of parent compound.



substituent is hydroxy or C(=O OR14. 173 15. A conpound according to claim
14, wherein R11 is phenyfethyl, 2,2-dinethyl- propyl, cyclohexyl nethyl,
phenyl met hyl , 2-pyridyl met hyl, 4-hydroxy-phenyl nethyl, or carboxyi propyl;
or especially tert-butyl, iso-butyl, or cyclohexyl. 16. A conpound according
to claim1l, wherein one of Rx or R" is J. thereby defining a macrocyclic
conpound. 17. A conpound according to claim1l1l, wherein nis 1. 18. A
conpound according to claim 17, whereifsgRl5 is Cl- C6al kyl or Co-

C3al kyl carbocyclyl, either of which is optionally substituted. 19. A
conmpound according to claim18, wherein R15 is cycl ohexyl,

cycl ohexyl nethyl ;" tert-butyl, iso-propyl, or iso-butyl. 20. A conpound
accordi ng é@ﬂﬁﬁaln111 wherein Gis NRy or-Nﬂ NRj -, where Ry or one R is H
or nethyl, and the other R is H 21. A conpound according to claim 20,
wherein R16 is H, (g # 5 or 6. nenbered heterocycle, especially
mor phol i ne,’ plpéﬁpﬂmﬁén ?tﬁ? H@ 22. A conpound according to claim 11,
wherein R16 is Cl-C6al kyl, Co- C3a|ky|heterocyc|y$3 Co- C3al kyl car bocycl yl ,
any of which is optlonally substituted with hyd&gxy, hal o, or CI- C6a|koxy
23. A conpound according to claim22, wherein R16'is 2-indanol, indanyl, 2-
hydr oxy- 1- phenyl - et hyl , 2- thlophenenethyl cyclo ylnethyl, 2, 3-

met hyl enedi oxybenzyl , cyclohexyl, benzyl , Qé hyI cycl obutyl,

i so-butyl, n- propyl, or4-netRexyph nyleth I %? é npound accordlng to

- OC( O)NH- or -NH. 25.
bond or especially R8T 17
wherein R8 is optionally suBsti ﬂh‘t ed
substituted Co C3-al kyl heterocycl yl .

wherein

A is C(=O0)R!, or C(=0)NHSO,R?, wherein;
R'is hydrogen, Cy-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;

N 8 or especially
p~cl ai \mﬁ ein Wis -S, a
undmaccordi n to claim?24 or 25
4C3al kyl car bocyclyl or optionally

R? is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl; wherein

R?is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, nitrile,
azido, nitro, C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkyltheterocyclyl,
NH,CO-, Y-NRaRb, Y-0-Ry, Y-C(=0)Rb, Y-(C=O)NRaRb, Y-
NRaC(=O)Rb, Y-NHSO4Rb, Y-S(=0),Rb and Y-S(=0O),NRaRb, Y-
C(=0)ORDb, Y-NRaC(=0)ORb;

Y is independently a bond or C4-Csalkylene;

Ra is independently H or C4-Czalkyl;

Rb is indépendently H, C4-Cgalkyl, Cq-Caalkylcarbécycly! or Co-Caalkylheterocyclyl;

p is independently 1 or 2; '

Mis CR'R";



27. A conpound according to claim 26, wherein the C0-C3 al kyl noiety is

net hyl ene or preferably a bond. 28. A conpound according to claim27 wherein
R8 is CC3al kylaryl, or CO C3al kyl heteroaryl, either of which is optionally
nmono, di, or tri substituted with RO, wherein; RO is Cl1-C6 al kyl,

Cl- Csal koxy, NO2, OH, halo, trifluoronethyl, amno amdo optionally nono-
or di-substituted with Cl-C6al kyl, C-C3al kylaryl, Ca- C3al kyl heteroaryl,
carboxyl, the aryl or heteroaryl beingggptionally substituted with RI10;
wherein R10 is Cl-C6al kyl, C3-Crcycl oal kyl, Cl-C6al koxy, am no optionally
nono- or di-substituted with Cl-C6al kyl, am do, sul fonyl d -C3al kyl, NO2,

CH, halo, trifluorometh car boxyl, or heteroa

I, ryl. 29. A conpound
accordi ng tR i&CaiCanllyg, Qméqraéﬁywsr@cv@oaﬁwlyeeCm%'k? YGRS hRISH {8 optighgdiio,

di - (Cl1- C3 aéuhyﬁtm@mmtﬁn@ﬁ?r&awfsyb@éﬂ Qﬁmo,a_lSWhog(l‘,Sbﬁ‘é RAi&RIoYIkyl dré\fp; BF V! Or

l
het er oar yl i ng optionally substituted wt ; wherein i s Cl-Co6al kyl,

C3- C7cycl odf'kK§V; Cl1- Ceal koxy, anino, nono- or di-Cl-C3 al kyl anino, ami do,

hal o, triflgogenEtbdn to§éth&alil Rofbdhs a 8 R P pRE £ dupgitdted cl ai m 29,
wherein, R10 %37. Cl- CGnaIO%I , (I:l- Co6a. |Sk%x8'?6é§'§m ﬁ opt ipgna‘l P% Brr%‘ng?gd or di

subst it ut edVith Rh whered aj kyl, ami do, C1-C3-al kyl am de, halo, or heteroaryl .

31. A conpoundréTis @y, diamkylt © -@L@bmaﬁ?, ohelftamy i) df WhitRtrhy be Gdtlddhlly
i sopropyl, tert- hutyl, mnet f’gox 7s Chl Oro, amno optionally nono- or di
substitut ed wi BYpstiiedvity haje: or Ranfbe &r C1- C3al kyl thiazolyl. 32. A

conmpound aﬁ@mbr:s&nm isbaé By wsre WRE@t N R8 is 1-naphthyl nethyl, 2- _
napht hyl met hyl , benzyl, 1-naphthyl, 2-naphthyl, or quinolinyl any of which
s unsubst \h{Gld ROmOCIHPIN s EBEP Ut Wit HIRS -HESGo FNAR (=G on3. A
conpound aceefEOP, NHIESINH-2 awdgaei n R6 is 1-napht hyl nethyl, or
quinol Yl Y o Fhg e dontalfing Tor 2 Saturafea, parialy siturdied o uneatiraiag M 11 RO as
efi ned '
a 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
from W by a C,-C; alkylene group; any of which RB groups can be
optionally mono-, di-, or tri-substituted with R®, wherein
R? is independently selected from the group consisting of halo, oxo, nitrile,
azido, nitro, C4-Cealkyl, Co-Csalkylcarbocyclyl, Co-Caalkylheterocyclyl,
NH,C(=0)-, Y-NRa'Rb, Y-O-Rb, Y-C(=0)Rb,Y-(C=0)NRa'Rb, Y-NRaC(=0)Rb,
Y-NHSO,Rb, Y-S(=0),Rb, Y-S(=O_)pNRaRb, Y-C(=0)ORb, Y-NRaC(=0)ORb;
wherein Ra’ is Ra, with the proviso that when W is -S- or -O-, R® is Cy-Cjalkylary!
or Co-Caalkylheteroary!, Y is a bond, and Rb is H or C4-Csalkyl, then Ra' is Ra
or C,-Cealkyl; and
wherein said carbocyclyl or heterocyclyl is optionally substituted with R';
wherein
R is C4-Csalkyl, Ca-Croycloalkyl, C4-Cgalkoxy, amino, amido, sulfonyl,
(C1-Cg alkyl)sulfonyi, NO,, OH, SH, halo, haloalkyl, carboxy;
E is -C(=0)-;
X is ~NRx- where Rx is H, C1-Csalky! or J; or in the case where E is ~C(=0), X can
also be -O- or -NR]NRj-;
wherein one of Rj is H and the otheris H, C4-Cs alkyl or J;
R" is H, C4-Cealkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitroj, C4-Cealkyl, Co-Caalkylcarbocyclyl,
Co-Csalkylheterocyclyl, NH,C(=0)-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0O)NRaRb,



34. A conpound according to claim33 wherein R8 is: Ra N ROb wherein R9a is
Cl-C6 al kyl; Ci-C6al koxy; thioC -C3al kyl; am no optionally substituted wth
Cl- Ceal kyl ; ©C6- Caal kyl aryl ; or C- C3al kyl het eroaryl, C6-C3al kyl het erocycl yl,
said aryl, heteroaryl or heterocycle being optionally substituted with R10
wherein R10 is Cl-Co6al kyl, Cp-C3al kyl C3-Cr7cycl oal kyl, Cl1-C6al koxy, am no
optionally nono- or di-substituted with Cl-C6al kyl, am do, Cl-C3al kyl

am de; and R9b is Cl-C6 al kyl, Cl-C6-algxy, am no, di(Cl-C3al kyl)am no,
(Cl-C3al kyl) am de, NO2, OHl1 halo, trifluoronethyl, carboxyl. 35. A
conmpound according to claim34, mherein R9a is aryl or heteroaryl, either of
which is optlonall substituted with as defined. 36. A conpound

accor di ng t 0-¥R3GEFEIBL: YhERGRPRED(FQ) pBEI\é&'&DpNR@ﬁW e RSN Yeconsi st ed of :

5 11 RI0 RNRacNRHORE: oMRerigiyn R0 is H, Cl- Ceal kyI or
C6- C3al kyl cyc] oal kKyl, 'ami no _optionally nono- or di- substituted with

Cl- C6al kyl , Jelhprggent(| e single B9 j%rmea@er@ﬁat%af@eﬁﬁswaﬂyaa@@wtﬁ@alMeraﬁ ai m 35,

wherei n Roa chﬁn @%h@i Cgkrbbh tﬁawmw&lsﬁlkw Bhf%m |the ébrrsér%tam 14 WY1 is Substi tut ed
wi th Cl-C6al k al koxy hal o ound according to

cl ai m 34, RERed B 8 KRbaRRer 7740 R A TRaRocye WBIoh chalags pRfiopally
Cl- Ceal kyl, imérriptedSpbhe/loaRicBaRIE batbms mafba@m@ﬁﬂy et/ fromND-, 8t ofli -
substitut ed VI%‘g-hand wher(c.j=,‘||nk tlo’3 ga%éjnoatorngﬁnetrhgacagln a(r)ero hu%tngﬁ Oscu)é(s:tllt%:/tled w%ﬂd b 1's
Cl-C6 al kyI p y
R™: wherein;
R'?is H, C1-Cealkyl, Cs-Cscycloalkyl, or C(=0)R™;
R™ is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;
R™is independently selected from the group consisting of H, C4-Cealky), C+-
Cehaloalkyl, C1-Cgalkoxy, hydroxy, halo, amino, oxo, thio and C;-Cgthioalkys;
Ru is independently H or C4-Caalkyl;
misOor1;nis0Qor1;
Uis =0 or is absent;
s H, C1-Cealkyl, Co-Cjalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C4-Cg alkyl, Co-Csalkylheterocyclyl,
Co-Caalkylcarbocyclyl, NHCO-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0O)NRaRb, Y-
NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0)sRb, Y-S(=0),NRaRb, Y-C(=O)ORb, Y-
NRaC(=0O)ORb;
G is =0-, -NRy-, —=NRjNRj-: where one Rjis H and the other Rj is H, C4-Cs alkyl or J;
Ry is H, C4-Cs alky}; or Ry is J;
R'® is H: or C4-Csalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of which
can be substituted with halo, oxo, nitrile, azido, nitro, C4-Csalkyl, Co-
Csalkylcarbocyclyl, Cy-Caalkylheterocyclyl, NH,CO-, Y-NRaRDb, Y-O-Rb, Y-C(=0)Rb,
Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSORb, Y-§(=0),Rb, Y-S(=0),NRaRb, Y-
C(=0)ORDb, Y-NRaC(=0)ORb;
with the proviso that when m=n=0 and G is O then R is not tert.butyl or phenyl;
wherein any C atom in C,-Cgalkyl and C,-Csalkyl, unless otherwise specified, may
optionally be substituted by one, two or where valency permits three halogens;
each aryl and cycloalkyl moiety in Cy-Csalkylaryl and Co-CsalkylC3Crcykloatkyl,
unless otherwise specified, is optionally substituted with 1-3 substituents selected
from halo, hydroxy, nitro, cyano, carboxy, Cy-Csalkyl, C-Cealkoxy, C1-C6alkoxyC1-



Cl- Cr-al koxy, am no, di(Cl-C3 al kyl)am no, am do, NO2, OH, hal o,
trifluoronmethyl, or carboxyl. 39. A conpound according to any claim 34,
wherein ROb is G -Ce-al koxy, preferably nethoxy. 40. A conpound according
to claim1, wherein Ais C(=0 NHSO2R2. 41. A compound according to cl ai m 40,
wherein R2 is optionally substituted C1-C6 alkyl, preferably nethyl. 42. A
conpound according to claim40, wherein R2 i$ optionally substituted Ca-
Crcycl oal kyl, preferably cycl opropyl. 431 A conmpound according to clai m 40,
wherein R2 is optionally substituted Co- C6al kylaryl, preferably optionally
substituted phenyl. 44. A conpound according to claim1l1l, wherein Ais
C(=O OR . 45. A conmpound according to claim44, wherein R is Hor Cl-Cs

al kyl, preferably hydrogen, nmethyl, ethyl, or tert-butyl. 177 46. A

conpound acggalkying,-CgalkaRoyn dminohazigb Noxb, nferéapto BAd T L EENe/IRdefmydyat ed or
e oo S KRB B Bl ol B el S0 o o o

al kyl » sucPC&ﬁaﬂi_kylhyterocyclyl,G_(rﬂes@théﬁvise 1l’j:pvdac,ifiea:i;<imopti;>naliy9t~:.§rlbstitldltéd wihclApound
accordin Ml - r or
unsat ur atg ed&%t?\i%ﬁéérlgele%?l{ﬁngRéldéﬁgt?’rg.ﬁy,igt.r&A%gﬁ%aﬁﬂo é?éb?%?ﬂ’b to claim

on_a ¢
46, wher ei nCJ]'q6§|kQéYvLﬁ1a@6§!k%WCn‘[9ﬁ@1thr%&aﬂ'ﬁ“@&l'y aming; @zidg, e¥eyJBesaPe cor di ng
to cl ai m 46C\@halkgicarbbcyslydanteCs03alkAhkeradyeli;de a nacrocycle of 14 or 15

ring atoms. o3 ot gRaH W sAEERHHIMING, R Behidl 4 NRE-LRR Farfe 78 W
each amido group is selected from C(=0)NH,, C(=0)NHC4-Cgalkyl, C(=0)N(C1-
Csalkw)z and -NH(C=O)C1-CsaIkyl;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim1, wherein R” is H and R’ is n-ethyl,
cyclopropylmethyl, cyclopropyl, cyclobutylmethyl cyclobutyl or mercaptomethyl,
preferably n-propyl or 2,2-difluoroethyl.

3. A compound according to claim 1, wherein R? and R” together define a spiro-

cyclopropyl or spiro-cyclobutyl ring, both optionally mono or di-substituted with R"a
wherein;

R s C4-Cg alkyl, Cs-Cscycloalkyl, or C,-Cg alkenyl, any of which is optionally
substituted with halo; or R7? is J.

4, A compound according to claim 3 wherein the ring is a spiro-cyclopropyl ring
substituted with R7" wherein; ‘

R"%is ethyl, vinyl, cyclopropyl, 1- or 2-bromoethyl, 1-or 2-fluoroethyl, 2-
bromovinyl or 2-fluorethyl.

5. A compound according to claim 1, wherein R” is J and R” is H.



A (CHZ)g (CH2)H R16'ij NNA L, OOthe R14 51. A conpound according to
claimb50, wherein Jis a 6- or 7-chain atom saturated or partially

unsat urated al kyl ene chain. 52. A conpound according to any of clains 50-51,
wherein J has one wunsaturation. 53. A conpound according to any of clains
50-52, wherein Wis O and R8 is aryl, or heteroaryl, either of which is
optionally nono, di, or tri substituted with R9, wherein RO is Cl-C6al kyl,
Cl - Ceal koxy, N2, OH, halo, trifluorongthyl, am no am do, C C3alkylaryl,
Co- C3al kyl heteroaryl or carboxyl, wherein the aryl or heteroaryl noiety is
optionally substituted with R10; wherein R10 is G -C6al kyl, C3-Crcycl oal kyl,
C - Coal koxy, am no, am do, sulfonyl G -C3al kyl, NO2, OH halo,
trifluoromebhyl , Acamipowyd accorditgetbenp af ylhims17B with4he partaigpoctack laccordi ng to
claimb53, wherein RO is ,-{Bel ected from Cl-Ce6al kyl, Cl-C6al koxy, am no,

am do, aryl or heteroa wherein the aryl or heteroaryl is optionally
substituted with RlO' erein R10 is Cl-C6al kyl, C3-Crcycl oal kyl,

Cl- C6al koxy, am no, , halo, trifluoronethyl, or heteroaryl. 55. A
conmpound accor di ng o a clainms 50-54, wherein R8 is: RR N wherein Rea
is Cl-Co6al kyi ; &g HI‘yhl oCl- C3al kyl ; amino optionally substituted
w th Cl-C6al kyl ; al k¥l ar or CO C3al kyl heteroaryl, CO C3al kyl -

het er ocycl yl , sai d ayl , Oheteroaryl or heterocycle being optionally
substituted with R10; R70 i s Cl- Csal kyl , C3-Crcycl oal kyl, Ci-Cbhal koxy,

am no, am do, heteroaryl or

7. A compound according to claim 1, wherein mis Oand nis 0.
8. A compound according to claim 7, wherein G is ~NRy- or -NRjNR;j-.

9. A compound according to claim 8, where Ry or one of the Rj groups is J,
- thereby defining a macrocyclic compound.

10. A compound according to claim 9, wherein R is H, C4-Cj alky! or C3-Cs
cycloalkyt,

11. A compound according to claim 1, wherein mis 1.

12, A compound according to claim 11, wherein X is —-NRXx-.

13. A compound according to claim 11, wherein U is O.

14. A compound according to claim 11, wherein R"" is C,-Csalkyl, Co-
Caalkylcarbocyclyl, Co-Caalkylaryl or Co-Caalkylheteroaryl, any of which is optionally

substituted with halo, C,-Cealkoxy, C,-Cgthioalkyl, carboxyl, (C4-

Cealkoxy)carbonyl, aryl, heteroaryl or heterocyclyl, and especially wherein the
substituent is hydroxy or C(=0)OR™,



het erocycl yl; and Reb is Cl-C6al kyl, Cl-C6al koxy, am no, am do, NO2, OH,
hal o, trifluoronethyl or carboxyl. 56. A conmpound according to claim55,
wherein RO8 is selected fromthe group consisting of: S S R10-<\ R10 R10-N
wherein R10 is Cl-C6al kyl, C3-C6cycl oal kyl, am no optionally nono- or di-
substituted wth Cl-C6al kyl, am do, heteroaryl or heterocyclyl. 57. A
conpound according to any one of clains 51-56, wherein Ais C(=0)NHSO02R2.
58. A conpound according to claimb57, rein R2 is nethyl, cyclopropyl, or
optionally substituted phenyl. 179 59. A pharnaceutical conposition
conprising a conpound as defined in any of clainms 1-58, and a

phar maceutically acceptable carrier therefor. 60. A pharmaceuti cal

conposi t i on1accdyehimpungd ascaidingse claimui4, wmereimﬁf)rus shwleafwl Za2dimethyhal HCV

antiviral ghact £ |ROSI Nay \

pr ot ease mE E?t os}r%g)h W §W|pn rzx}rﬂ@thﬂt kjﬁ B R% ﬁﬁg\%%n%%@&@éor ding to
any of cl ai quxmomthrorlﬁée@ﬂlwtﬁébatwISOS’EWImeymh%yborrpound according to
any of clainms 1-58 in the manufacture of a nedicanent for the prophyl axis

or treatnment of flavivirus infections, including HCV. 63 A conmpound
accor di ng t d6anyA exrep@mdecapigingo sigim ot, veheesin an bRkt BXiisJ, direrely eat ment  of

flavivirus Hgﬁmé %gmcyﬂg#mﬁ@gnd%&/ 64. A conpound according to claim63

for use in treathent of fection.

17. A compound according to claim 11, wherein nis 1.

18. A compound according to claim 17, wherein R"® is C4-Cgalkyl or Cq-
Csalkylcarbocyclyl, either of which is optionally substituted.

19. A compound according to claim 18, wherein R is cyclohexy!,
cyclohexylmethyl, tert-butyl, iso-propyl, or iso-buty!.

20. A compound according to claim 11, wherein G is NRy or —-NR|NRj-, where Ry or
one Rjis H or methyl, and the other Rj is H.

21. A compound according to claim 20, wherein R'® is H, C4-Cgalkyl, ora 5 or 6

membered heterocycle, especially morpholine, piperidine or piperazine.

22. A compound according to claim 11, wherein R is C,-Cgalkyl, Co-
Caalkylheterocyclyl, Co-Caalkylcarbocyclyl, any of which is optionally substituted with
hydroxy, halo, or C4-Cesalkoxy.

23. A compound according to claim 22, wherein R'® is 2-indanol, indanyl, 2-
hydroxy-1-phenyl-ethyl, 2-thiophenemethyl, cyclohexyimethyl, 2, 3-
methylenedioxybenzyl, cyclohexyl, benzyl, 2-pyridylmethyl, cyclobutyl, iso-butyl, n-
propyl, or 4-methoxyphenylethyl.

24. A compound according to claim 1, wherein W is -OC(=0)-, -NRa-, -NHS(O).-or
-NHC(=0)-; or especially ~OC(=0)NH- or -NH.

25. A compound according to claim 1, wherein W is —S-, a bond or especially —O-.
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26. A compound according to claim 24 or 25wherein R® is optionally substituted

Co-Caalkylcarbocyclyl or optionally substituted C,-Cs-alkylheterocyclyl.

27. A compound according to claim 26, wherein the Co-C3 alkyl moiety is
methylene or preferably a bond.

28. A compound according to claim 27 wherein R® is Co-Caalkylaryl, or Cg-
Csalkylheteroaryl, either of which is optionally mono, di, or tri substituted with R®,
wherein;
R?is C4-Cs alkyl, C4-Cgalkoxy, NOz, OH, halo, trifluoromethyl, amino amido
optionally mono- or di-substituted with C4-Cgalkyl, Co-Csalkylaryl, Co-
Csalkylheteroaryl, carboxyl, the aryl or heteroaryl being optionally substituted with
R wherein
R is C4-Cealkyl, Cs-C7cycloalkyl, C-Csalkoxy, amino optionally mono- or
di-substituted with C4-Cgalkyl, amido, sulfonylC4-Csalkyl, NO,, OH, halo,
trifluoromethyl, carboxyl, or heteroaryl.

29. A compound according to claim 28 wherein R® is C4-Cqg alkyl, C1-Cgalkoxy,
amino, di-(C4-C3 alkyl)amino, C+-Czalkylamide, aryl or heteroaryl, the aryl or
heteroaryl being optionally substituted with R'®; wherein
R0is C4-Cegalkyl, C3-Cycycloalkyl, C4-Cgalkoxy, amino, mono- or di-C4-C3
alkylamino, amido, halo, trifluoromethyl, or heteroaryl.

30. A compound according to claim 29, wherein, R' is C4-Cgalkyl, C+-Cgalkoxy,
amino optionally mono- or di substituted with C4-C; alkyl, amido, C4-Cs-alkylamide,

halo, or heteroaryl.

31. A compound according to claim 30 wherein R'® is methyl, ethyl, isopropyl, tert-
butyl, methoxy, chloro, amino optionally mono- or di substituted with C4-C5 alkyl,
amido, or C4-Csalkyl thiazolyl.

32. A compound according to claim 31, wherein R® is 1-naphthylmethyl, 2-
naphthylmethyl, benzyl, 1-naphthyl, 2-naphthyl, or quinolinyl any of which is
unsubstituted, mono, or disubstituted with R® as defined.
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33. A compound according to claim 32 wherein R® is 1-naphthylmethyl, or

quinolinyl any of which is unsubstituted, mono, or disubstituted with R® as defined .

34. A compound according to claim 33 wherein R® is:
Ra N
~N

I RGb
=

wherein R% is C4-Cs alkyl; C+4-Cealkoxy; thioC¢-Csalkyl; amino optionally substituted
with C4-Cgalkyl; Co-Caalkylaryl; or Co-Caalkylheteroaryl, Co-Caalkylheterocyclyl, said
aryl, heteroaryl or heterocycle being optionally substituted with R'® wherein
R is C4-Cealkyl, C¢-CaalkylCa-Creycloalkyl, C1-Cgalkoxy, amino optionally
mono- or di-éubstituted with C4-Csalkyl, amido, C4-Csalkyl amide; and
R%® is C4-Cg alkyl, C-Cg-alkoxy, amino, di(C4-Caalkyl)amino, (C4-Caalkyl) amide, NO,,
OH, halo, trifluoromethyl, carboxyl.

35. A compound according to claim 34, wherein R* is aryl or heteroaryl, either of
which is optionally substituted with R' as defined.

36. A compound according to claim 35, wherein R* is selected from the group
consisted of;

S .
/' S _ —~=
R1D—<\ ]\ R10—-<;J\\ RIO—N
N N N

wherein R'%is H, C4-Cgalkyl, or C¢-Caalkylcycloalkyl, amino optionally mono- or di-
substituted with C4-Cgalkyl, amido, (C4-Csalkyl)amide.

37. A compound according to claim 35, wherein R® is optionally substituted
phenyl, preferably phenyl substituted with C4-Cealkyl; C1-Cealkoxy; or halo.



176

38. A compound according to claim 34, wherein R® is:

R10a
=N
S AN
! R9b
Z

wherein R'% is H, C4-Cgalkyl, or Co-Caalkylcarbocyclyl, amino optionally mono- or di-
substituted with C1-Cgalkyl, amido, heteroaryl or heterocyclyl; and R® is C4-Cq alkyl,
C4-Cg-alkoxy, amino, di(C+-C3 alkyl)amino, amido, NO,, OH, halo, trifluoromethyl, or
carboxyl.

39. A compound according to any claim 34, wherein R%® is C+-Cg-alkoxy, preferably
methoxy.

40. A compound according to claim 1, wherein A is C(=0)NHSO3R?.

41. A compound according to claim 40, wherein R?is optionally substituted C4-Cg
alkyl, preferably methyl.

42. A compound according to claim 40, wherein R%is optionally substituted Cj-

Crcycloalkyl, preferably cyclopropyl.

43. A compound according to claim 40, wherein R?is optionally substituted Cq-
Cealkylaryl, preferably optionally substituted phenyl.

44. A compound according to claim 1, wherein A is C(=0)OR".

45. A compound according to claim 44, wherein R is H or C1-Cs alkyl, preferably
hydrogen, methyl, ethyl, or tert-butyl.
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46. 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

independently selected from: -O-, -8- or -NR'- , wherein R"? is H, C4-Gg alkyl, such
as methyl, or -C(=0)C4-Cs alkyl, such as acetyl.

47. A compound according to claim 46, wherein J is a 4 to 7-membered saturated
or unsaturated, all carbon alkylene chain.

48. A compound according to claim 46, wherein J is saturated or mono-
unsaturated.

49. A compound according to claim 46, wherein J is dimensioned to provide a
macrocycle of 14 or 15 ring atoms.

50. A compound according to claim 1 with the formula lhe
R8

A

ihe R14

51. A compound according to claim 50, wherein J is a 6- or 7-chain atom
saturated or partially unsaturated alkylene chain.

52. A compound according to any of claims 50-51, wherein J has one
unsaturation.

53. A compound according to any of claims 50-52, wherein W is O and R® is
aryl, or heteroaryl, either of which is optionally mone, di, or tri substituted with R®,
wherein RY is C4-Cgalkyl, C4-Csalkoxy, NO3, OH, halo, triflucromethyl, amino
amido, Co-Caalkylaryl, Co-Csalkylheteroaryl or carboxyl, wherein the aryt or
heteroaryl moiety is optionally substituted with R'%; wherein

R is C4-Csalkyl, C3-Crcycloalkyl, C-Cgalkoxy, amino, amido, sulfonyiC4-Caalkyl,
NO2, OH, halo, trifluoromethyl, carboxyl, or heteroaryl.
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54. A compound according to claim 53, wherein R® is selected from Cq-Cgalkyl,
C4-Cealkoxy, amino, amido, aryl or heteroaryl, wherein the aryl or heteroaryl is
optionally substituted with R'®; wherein

R is C4-Cealkyl, Cs-Creycloalkyl, C4-Cgalkoxy, amino, amido, halo,
triftuoromethyl, or heteroaryl.

55. A compound according to any of claims 50-54, wherein R® is:

2 _N

~

| ROb
-

wherein R® is C4-Csalkyl ; C1-Cegalkoxy; thioC4-Csalkyl ; amino optionally
substituted with C1-Cealkyl; Co-Csalkylaryl; or Co-Csalkylheteroaryl, Co-Csalkyl-
heterocyclyl, said aryl, heteroaryl or heterocycle being optionally substituted with
R

R is C4-Cealkyl, C3-C;cycloalkyl, C1-Csalkoxy, amino, amido, heteroaryl or
heterocyclyl; and

R® is C4-Csalkyl, C1-Csalkoxy, amino, amido, NO,, OH, halo, trifluoromethyl or
“carboxyl.

56. A compound according to claim 55, wherein R* is selected from the group
consisting of:

s
s
R10—<\ ]\\ R10—-(/;‘\\ R1o-~{l
N N N

wherein R js C1-Cealkyl, Cs-Cecycloalkyl, amino optionally mono- or di-
substituted with C4-Cgalkyl, amido, heteroaryl or heterocyclyl.

57. A compound according to any one of claims 51-56, wherein A is
C(=0)NHSOZR?.

58. A compound according to claim 57, wherein R? is methyl, cyclopropyl, or
- optionally substituted phenyl.
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59. A pharmaceutical composition comprising a compound as defined in any of

claims 1-58, and a pharmaceutically acceptable carrier therefor.

60. A pharmaceutical composition according to claim 59, further comprising an
additional HCV antiviral, selected from nucleoside analogue polymerase inhibitors,
protease inhibitors, ribavirin and interferon.

61. A compound according to any of claims 1-58 for use in therapy.

62. Use of a compound according to any of claims 1-58 in the manufacture of a

medicament for the prophylaxis or treatment of flavivirus infections, including HCV.

63. A compound according to any one of claims 1-58 for use in prophylaxis or
treatment of flavivirus infections, including HCV.

64, A compound according to claim 63 for use in treatment of HCV infection.



