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WD 2005/ 073195 PCT/ SE2005/ 000097 1 HCV NS-3 Seri ne
Protease Inhibitors Technical Field This invention
woeb@tes19s0 novel inhibitors of the NS3 seri nePOTSEZRS@00097

of the flavivirus HCV and to nethods for their use in
the treatnent or prophylaxis,of HCV. 5 Background Art

The NS3 serine protease of H&V is a multifunctiona
protein which contains a serine protease donain and a
RNA hel i case donain. The protease cofactor NS4A, which

'S | at I I I red
Ifor 2nL:n2th§eHm@3@%%gwme!aéemeﬁ eTﬁerﬁlgg”e

TechpicehEieff ot ease i s essential in the VI ral lifecycle.

From anal ysi s .of t str Sit S -
his GGEAR iR F noveoBbRere e Retiect e TbleaBR af s tavinus
HCV bt tofnsthbiis trmBeis Use irfhetthaatiNGat F Qﬁoﬁbﬁﬂ%xlssof HCV.

remar kably shal |l ow and sol vent exposed making snal |

nol ecul e inhibitor design a challenge. 15 It is
BacR§idugesktt hat two HCV protease inhibitors have entered

crinrcal trials, nanely Boehringer |ngelheimns
TheBNEBise0Be prdvteas® oEHC\Hs\aonotiBgEonaerotain nich aootains a serine

ool 5o SR TR PR e Eipciprais i
a refwtivemﬂ?/llg{dtém g;a;ciiemt@ly ngur:mt fiennt;aTﬁdaseri‘rfe proteageactivity.
The U3 S4RY RERIERS Feeqshaliphia dim Al drecybla. Fapianalyskoof the
subS@at\AhHNEG shb atsr}@}/@ﬁe@%')( fe@l”c@éta‘ Q@uétm@ i HeRrbediiSshown that

Interactin he S2”subsitée of HCV pr ot ease

the bingngesite of e thed\S3 peoteaseBsIramagenbly shaallowv pR@splyent exposed
malﬁrﬁ g&:%‘il ESH ‘%ﬁ BitGr de%&rﬂ%lcbgﬁﬁ her, whereas VX-950

oyc Fi'e ring € L-proline ring.
Most peptldon1net|cs additionally conprise additiona

_L-am de bonded
tis SRV at e HthuAip e puBIBI st st Abuca it asmel
Boe%ﬁngémn'gbmln 4 BIRN-205 PdisElos8d inAlD V059829 sﬁ@i Magtek ™/ R-950

and . It has already becone apparent that the

dlsman e %&ﬁ%ﬁs Arinikar g sinslarepidemgnetiaiRCi6protease
mhn&%r@%%%e'é@é éﬁ?‘mo%o‘é@{i ?rhth%réj:ard%mléﬁﬁagaiéﬁttl r%praturer Common

ectrve dr esca
for tﬂeu@stemajm&y mﬂsmﬂ pndsmrbpeﬂ)taimmtrmtlcsus thermpresémaensf amL-proIine

derlgﬁt([,\//eo@t tE%é ! Ot i eh@%ﬁr%gitorn%da Hélract:)tlln(sgs\)v/ith l%leG §¥ subsite of the
HCV protease enzyme. ln the case of BILN-2061, the L-proline is 4-substituted with a

quinoline ether, whereas VX-950 has a carboyclic ring fused to the L-proline ring.
Most peptidomimetics additionally comprise additional L-amino acid derivatives
peptide bonded at the P3 position, with many proposed inhibitors also including
additional L-amino acid derivatives extending into P4, P5 and P6.

It has already become apparent that the sustained administration of BILN-2061 or
VX-950 selects HCV mutants which are resistant to the respective drug, so called
drug escape mutants. These drug escape mutants have characteristic mutations in
the HCV protease genome, notably D168V, D168Y and/or A165S. Treatment
paradigms for HCV will thus have to resemble HIV treatment, where drug escape
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paradi gns for HCV will thus have to resenble H 'V
treatnment, where drug escape WO 2005/ 073195

WOCHISBER2085/ 000097 2 nutations al so ari se readCirgE2005/000097
Accordi ngly, additional dr ugs with different
resistance patterns wll ESI stently be required to
provide failing patients witf treatnent options, and
conmbi nation therapy with nultiple drugs is likely to
be the normin the future, even for first line

mut&ﬁ&?sg egggtalrlﬁ% %@& 'é%?ﬁr%g@};{ %g?,tgépgrﬁgsfvﬂw ig%r\ént resistance

pattemshmﬂ ICDﬂsllstdmny beuleqaiéd tapravhier fatiag latiehtsosittatrdatment options,

co ne ui ckly sult i.p inadyerte
and GO At hBEARY AV PRI Ofig i kST he e 26010 tsfuture,
eveﬁWflrét*Im&Featﬁ@?ﬁen”atl on (m nimum pl asma

concentration) for the respective drugs in an HV 10

reginme frequently falls below the 1C90 or EDOO

r [
ExpbHERRLANA 519 1arb 85, Sy roftastinBRds h pauiar, has fyher
emph@sizeddhalt suir-epliraal plsarnmbkmetld:shmd t&@apleorddsBge regimes quickly
ment of, d

restitnfrevershl o nfadia ives. %I BRR A el i £2680Srougn

con@éitralionq niBikARe [pldsid Bormddntratisnicior tHeOﬂ&BectIn%V&lugs in an HIV
provi des a stringent challenge to drug design

reglmerfwe)nﬂwéﬁ{s %ﬁwﬁbeﬂ@gom hresbeld ey @rg%p@rtmvhe day. Itis
conBHQFe%EIﬁSt L Bh %&Qf@gh%\kﬂ of i IEhQﬂ tﬁeﬁé%t hgtﬂlrpé’r%dréarﬁlcally, the

tive configurations poses ar nco c hu
ICgo_tCG I:‘d)g‘o%:essmtabkaglewckyvrrrﬂa‘@ devthpmemexf drmg)escmpedhutdm& and

achie G the SRceoyiy PR BapT T s adoipa Ao B fg afow S6h trough
leveiprvides\d strlﬁﬁlent\/&f(a@%@’wdruﬁltfes@h (THaZstronglypéptidlomimetic

Rz H R16 NM A m. O Ru
nature of prior art HCV protease inhibitors, with multiple peptide bonds in native

configurations poses pharmacokinetic hurdles to effective dosage regimes.

Brief description of the invention

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

the formula VI:

RS

/

W

(CHz)q'—< ‘

R15 RG~(% CH K
% T L
R16 NH—H—'T—N ~u"
Y m
O Ru U 0 o

wherein
A is C(=0)OR", C(=0)NHSO,R?, C(=0)NHR?, or CR*R* wherein;
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wherein Ais C(=O OR1, C(=0 NHSO2R, C(=O NHR, or CRR

wherein; 2 3 44" WD 2005/073195 PCT/ SE2005/ 000097 3
we&boisn7hgsr ogen, G - C6al kyl, Co- C3al kyl car bocyeCyISE2005/000097

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

Co- C3al kyl carbocycl yl, Co-C3a| kyl heterocyclyl; R3 is

Cl- Coal kyl, Co-C3al kyl car boc%cl yl,

C0- C3al kyl het erocycl yl, -QCl-C6al kyl, -0CO-

C3al kyl car bocycl yl, -0OCo-C3al kyl heterocyclyl; 5 R4 is

R Mﬂvroq’éﬁ 'mucg%’uégﬂﬁ( ﬁ?‘lgg@ggﬁ‘}}/l el %3a@y|h%i‘erob§cly|

R? @oC@aalka 6eiCeatkNLpeercycwqé‘rofﬁ>gallqmamcydm R4t are

R R seh Py AR b G Gt SMe Rob iRl -oce
Cgalkyiwbmydlylha‘)@o C@aqraylhgtoezr:ds%y:caﬂ azido, nitro, Cl-

R %‘%émvphg'@%%ﬁq%d Aﬁ@ )] =0j-, Y-NRaRb, Y-O 10 Rb,

R4 ‘é Cde%QdﬁP@% %E dﬂ\'?@%k@é?@gocz gﬁ%@%‘?@

mach(op@onaw@pbammd fyora Toteritisahvstituents mdependently

sel%e@%hﬁtﬁa%%% ctgﬁgsﬁpé gfﬁ%gg%tﬂa’(o %x%r nﬁ: ]1eCéSZ|do nltro Cq-
Ceeﬂlwl,@@CkaAkyjeadbocyciyly Co@;alkyheBabeydii e NHLBT# O Y IY-NRER P Y-O-

Ro, O PR f&%’\'&é% %c%%%'@ﬁo(g%@ NPISORE, Y-gtj:ci))spRE', Y.
S('@)p'@QRBW@(‘@_}QYS|a‘ﬁ§|\KNRaCREO%R§63| kenyl, any of

is optionally substituted wth 1-3 halo at ons,
Y'&)mdaner&iﬁnﬁlwa@mdwr%c@eléwlﬁpe(;ym oal kyl group, or R7

Ra BriEpdiodiuf b prcilamigpien Looetter v L0 B forre 5,
Rb vshiedependeRily &,i;-Chalki aC k- Chalk@daBoeydyiasr By Cgalkylheterocyclyl;

. C2-Cbal kenyl, any of which nay be optlonally
P 'Séﬂg%ﬁqrt(@pﬂ%éWQ “h halo; or R7'ais j; 25 qisOorl
M i OR(RS & WRu;
Ru is H or C4-Cgzalkyl;
R is C1-Cealkyl, Co-CaalkylCs-Crcycloalkyl, or C,-Cgalkenyl, any of which is optionally
substituted with 1-3 halo atoms, or an amino,—SH or Co-Caalkylcycloalky! group, or R’
is J;
R” is H or taken together with R” forms a Cs-Cscycloalkyl ring optionally substituted
with R”® wherein;
R"%is C1-Cealkyl, C3-Cscycloalkyl, Co-Cgalkenyl any of which may be optionally
substituted with halo; or R”? is J:
gisOor1andkisOto 3;
Rz is H, or together with the asterisked carbon forms an olefinic bond:;
Rq is H or C4-Csalkyl;
Wis -CH;-, -O-, -OC(=0)H-, -OC(=0)-, -S-, —NH-, -NRa, -NHSO,-, -NHC(=0)NH- or
-NHC(=0)-, -NHC(=S)NH- or a bond;
R?is a ring system containing 1 or 2 saturated, partially saturated or unsaturated
rings each of which has 4-7 ring atoms and each of which has 0 to 4 hetero atoms
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Rz is H or together with the asterisked carbon forns

an olefinic bond; Rgis Hor G-C6alkyl; Wis -CH2-,
weQe05/07886=O) H, -OC(=0) -, -S-, -NH, -NRa, - NPBODRE2005/000097

-NHC(=O)NH or -NHC(=0)-, -NHC(=S)NH or a bond; 30

R8 is a ring systemcontaining 1 or 2 saturated,

partially saturated or unsatfirated ri ngs each of

whi ch has 4-7 ring atons and each of which has 0 to 4
hetero atonms WO 2005/ 073195 PCT/ SE2005/ 000097 4

sele%?éqeﬁérﬁ foh oL JH? %%E‘rﬁﬁei@?%@xﬁyﬂﬁ% nfgomW V bya Ci-

optional I'y spacé group;
Caalky! groupsell R Is; Caﬁyalhyl ahy ohw%hg? carpeps aan be optlonally mono, di,

nal | 0, or tri substituted with RO,
ortrwl%iésg'itlﬂ gév{mﬁ Hﬂ‘beﬁ%'ﬁ’dently sel ected fromthe group
R® |§mm'pehdmllyoéelédbe frop¥ the %lobbldoﬂmsﬁﬁg gPhald, B%d, ritrile, azido,
(bgOGal k EOCSaI kyl car bocycl H(
it WG e@'lﬁ)ﬂ%ﬂbypycm@@@sa vihgtarReyclyly Nbi4G0-, Y-NRaRb,

Y%@Eﬁ%ﬁ%@ﬁ WRX N@%@%-@@ KnJ(}“@%bv S(=0),Rb, Y-
S(=@)NRaRR e Of- Q(%b@)@tbe@@d M-NBag(=)ARk;ywhereinosaid carbocyclyl or
netelEIGTEY s ARSI BB Plth &% B iy iy "

R @mp@aékng CB:&yﬂ@alkyluCﬁWlkoxY Gimiad, slifory), 384 {®aikyl)sulfonyl,
car boxyl am do, Rx

hal oal
NOz, %"HC%?‘ f@!"(@'%'@b carpoxgyamido: T is -CHRL1- or
Rx|sllslﬁgrcb6‘(gfg%m§,|%}pb§, shy: Cl- C3al kyI or Rdis J; RI1 is
a

| kK CO- C3al kyl car bocycl I
Tis e@léglalcw I%t—;eWb%@dRQIIS fYIaGyCcaalthpthdad be

R" %%QC%HFE%/IWI gﬁt%ggﬁ%c%’rl%cg lyg yl r&cﬂ LC alll%li%&é*o%%lyp anyBf which can

be sGBs1@B&ckwyitih baky, ogy chitrlle, dﬂmtro ‘CMR&HWI Ou-Os&kylcarbocyclyl,

co o T TREENR o AT R, -

NRaQI( G}Iﬂabl $- NHséerme(e@er Y S(%?NMF&) - C@—O)ORb Y-

nber ed urated or partiall y unsat ur at ed
NR?&(EQ)@R@ OERal i$ Bxtending fromthe R7/R7" cycl oal kyl,

J, if gFesfeh? r%?é r%‘?rr:gié‘ r3%)8< My Og&gmk}e%@@%ﬁrﬁtgg or gﬁrtéﬂy %ﬁggﬁl}?ﬁgd ta(i’kylene

chaintexténdimgfrom the RIpRT oyrabalyyu ot £omuhé edrbon atom toolvhlbhéé is
attadligd IR AL B 5 GRS TE LA macERm ol WHih ehings
optlﬁiailerﬁJ[berBféd by 6HE S tHré'é ﬂ@teroatoms independently selected from: -O-, -
S- or -NR'2-,and wherein 0 to 3 carbon atoms in the chain are optionally substituted
with R"; wherein:

R' is H, C4-Cs alkyl, Ca-Cscycloalkyl, or C(=O)R"®:

R™ is C4-Csalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;

R'is independently selected from the group consisting of H, C4-Cgalkyl, C1-
Cehaloalkyl, C1-Csalkoxy, hydroxy, halo, amino, oxo, thio and C4-Cg thioalkyl;
misOor1;nis0or1;

U is =0 or is absent;

R™is H, C4-Cealkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C1-Cs alkyl, Co-Csalkylheterocyclyl,
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with R14; wherein; R12 is H Cl-C6 al kyl,

C3- Coeycl oal kyl, or C(=O R13; 25 R13 is Cil-Co6al kyl,
wOo@BRasiey| car bocycl yl, CO C3al kyl het er ocycl yl pCRE®2G05/000097

i ndependently selected fromthe group consisting of H,

Cl1- Coal kyl, C1- Cohal oal kyl, _Cl-C6al koxy, hydroxy,

hal o, am no, oxo, thin andC’iCGthloaIkyI mis O or

1, nis Oor 1; Uis =0 or is absent; 30 RL5 is H,

Cl1- C6al kyl, CO C3al kyl car bocycl yl,

Co-gq%@@%rb%{%%em%ﬂ Y. Bk tc?“?#bc'i/ 6?’%};@& Y{G=OINRaRb, Y-

NR4(=CHRal, KyNHSGEDY B, MM)@RDW&(;D»N@R@Mi@J@Rb Y-
"’\F;SI/QS 05/ 000097 5 Co-C3al kyl carbocyclyl, NH2CO,
NRaL (g 'Y-O-Rb, Y-C(=O)Rb, Y-(C=O NRaRb, Y-

G nsN@C(N@-RtNR RjHS( =0 pRb, Y-S(=0 pRb, Y-S(=0 NNRaRb,
Y-C( = éohb PN RaC(=O) ORb; Gis -0-, -NRy-, -NR NR -
Ry i§ HRCir BIKYCPf&laleyI or Ry is J; one R is Hand

t JR16 H; R16 i
one(@‘?%g-f%ﬁ?d e %Sgénglgkyﬁca’r boclyil yl, o -
R G:sJ—EIbaIRZ Isr@t-@aalkylcbwc;;amncacﬁocywyl ¢y-Cgatkyireterocyclyl, any of
whi UbSt tUt Edtlt&gdh \@5'1%9', ggq? HB lﬁﬂ%,d% n%ro %O ng&yﬁ OCO-

Cﬁ@?b@ﬁ@d&%lyh@()%% hétbroo%@deszONR&NRa% Q-BIRb, Y-C(=0)Rb,
=0 10 Y- %Iq Y- NRa% Rb, Y- NHSOpRb
Y-(Gr RiRbY-NRaf 6 RierX RNHS RoRioy ¥ PR KIRUTOHDIRERD. Y-
p @K.L@) ly acceptable salt or prodrug
CE= ézerﬁgb?%a?t ou G?h any way w shing to be bound by
or atptaomaceticallj ecasptablet sabtorgfrodgtthereod 15 bi ndi ng
nodes for specific variables, the notional concepts
P1, P2, P3, and P4 as wused herein are provided for

Wit e ah g nesg \MQhMga@d)efb@Wdf’dyhﬁéaﬂyt batHeyaddnigtion of tentatlve
conventional neanings, as illustrated by Schechter

binding gres faisrecifis \wriablas, MeoptipnakeancepinPa7P2673 #og, Paas
used A SIF RS Br ’\}“kgez%?foggban g o8k Wé'v@'sbﬁéta*ﬁ%‘lﬁﬁ% to

t he tes respective
conVMioeakmﬁaningseas iigstrateddy)j Schmohter® Bregear] (éleﬁgalcmhem

Blopjﬂl% ﬁ%s bﬁﬁﬁﬁ%? vk éﬂj ean(aI dehe ?695102 p%l’tl esgoq’rtﬁe ?ﬁlﬁbi?gr believed to
fill the S1, S2, S3 and S4 subsites respectively of the enzyme, where S1 is adjacent
the cleavage site and S4 remote from the cleavage site. Regardless of binding mode,
the components defined by Formula VI etc are intended to be within the scope of the
invention. For example it is expected that capping group R'®-G may interact with the

S3 and S4 subsites especially when m and/or n is 0.

The various embodiments of the present invention can be notionally represented as
R'®-G-P4-P3- P2-P1, wherein P3 and/or P4 may be absent. P1, P3 and P4 each
represents a building block constituted of a derivative of a natural or unnatural amino
acid, P2 is a substituted carbocyclic residue and G-R'® is a capping group. The
building blocks are typically linked together by amide bonds.which are reversed
relative to each other on each side of the P2 building block in the compounds of the
invention.
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t he components defined by Fornula VI etc are intended

to be within the scope of the invention. For exanple
woRoisp7ewpect ed t hat capping group R16-G may i RCESEDI05/000097

with the S3 and S4 subsites especially when m and/ or

nis 0. 25 The various enbodinents of the present

i nvention can be notionally @epresent ed as

R16- G P4- P3- P2-Pl, wherein P3 and/or P4 nmay be

absent. Pl1, P3 and P4 each represents a building

bl ock constituted of a derivative of a natural or

unnatural amno acid, P2 is a substituted carbocyclic
Additimiatigspeutsl ofthlifivérstion inelpgé agphainmeapeutidad commpobition gomprising

2 cTARHIELE B 1A PD AR SRS S0P UF ADR AP REH AN AcoBplabe

carrfRReh dRL&st tAbrdfbe P2 bui l ding bl ock in the conpounds of
the invention. WO 2005/073195 PCT/ SE2005/ 000097 6

Addi ti onal aspects of the invention include a

e R B A Corfi BB or s OB A p i BSI pmeica

trea&nenetrﬂrqdlbphylaﬂsrdf ¢TCWinfelitione it htimanef @rcco&llﬁ'@ye, a further aspect
osi tions of

d
of i FVSHUP i e LREAR SHoHRAINCAS Oql s aHENE 16 eraby such as the

marﬂff@cﬁbbé Ghd ﬁqéercdrﬁ%tlfa.f m@tpr@mléﬂs Bufr&aﬁnenﬂ%cf%dwngé Jnfections
further aspect of the invention is the use of

in h@mﬁﬁé@ﬁena@alaelﬁxereala@bﬂwv'm Iﬂﬁléﬁa@)/@éccﬂﬁwetw especnally
HC \?anuf acture of a nedicanent for the prophylaxis or
eatnment of flavivirus infections 10 in humans or
ani mal s. Exenplary flavivirus include BVDV, dengue and

especi al co nd th ent th .
in 2SR Gt of B imieheind T SRR B Bijatanthe PY SR iolggier is
revér@é@?élé(ﬁ/et 1 %) mé%rﬁlﬂ‘e%nbmﬂﬁmbltlﬁ%‘m%ﬁdﬁﬁz H]e Qlﬁ@'al?ﬁno bCl@

the am no acid 15 derivatives on each side

deriyativesePpaNER3 @) gach sideof fecidd sp@fzgld WY bgkh ¢qpled through their
amngtg"hﬂﬂ:tlwg ifc}jﬂféllﬁcln& %r&é}fss %Qc}%l@ﬁ I5F tl%nPQ %?;Qﬁélﬂd?P@Irﬂ%é}% that

sca e sl de chalns o
the &8eahdinRof(thad3uatich 54t(imelu§1t@ toaiR 'f cap e thexextent thiis isteracts with
the o g OSI t

53 ¢r SR dht Sapari Hrechon Wb [0t BERE g wostrate

Anoamtobﬂée@@émq@ﬁﬁé eeWirséd P3rapdeP 4 ahintBasias né%aamengde chains
acids is that the side chains 20 of these amno acid

of these AmIBR|asidEATe HSRIRERH BUk AN PYWaIHTBIRIVe 40 3 Naie peptide
sub®fREI de

Change of direction of the P3 and P4 side chains in this fashion would be expected to
favour non-natural D stereochemistries for the pocket filling groups (eg side chains) of
P3 and/or P4 and/or R'®. Indeed, such compounds are typically highly active and
within the scope of the invention. However, it has been surprisingly found that even
compounds of the invention bearing L-amino acid side chains at P3 and/or P4 exhibit
good activity, notwithstanding that the respective entity must approach the S3 or S4
pocket from a different angle relative to a native peptide substrate. Accordingly L-
stereochemistry at R'" and/or R"® and/or the corresponding configuration at R'® to

mimic L stereochemistry represents a favoured aspect of the invention.
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substrate. Change of direction of the P3 and P4 side
chains in this fashion woul d be expected to favour
woaamsnastiesal D stereochem stries for the pockePCriSERG0&g00097
groups (eg side chains) of 25 P3 and/or P4 and/or
R16. I ndeed, such conpounds gre typically highly
active and within the scope of the invention. However,
it has been surprisingly found that even conpounds of
the invention bearing L-amno acid side chains at P3
and/ or P4 exhibit good activity, notw thstandi ng that
the respective entity nust approach the S3 or $4
The diffieeantiangle of afifrbachett thar@f and/et S84 ipoekets alsahas ireplications for

el 50 SR Y e PSSR Pl bt

pnmtarﬂfllﬁ\/t protedsaiichibitsisanision ARRarES hive 8PhEg %ﬂéo?hv@ntlonal peptide
b ourgd aspect of the invention, WO 2005/0731
a%@‘ﬁ’%@ BRLrcBaen-naturel &- amm@caqvtesm@SeAéf\M&ptbedawrse

traﬂs%nbﬁ%e% HADAGREL RnRABAREES éﬁh?ﬂ P/E%'?\Ie'rm 8@1@ %’Eﬁg\% gﬁu ants

he ability of the conpoun nvel
Unqeééh%ﬂ&ﬁtt\ée presseienef &nti\ﬂrah theKaPWthemlNArdememdbﬁI\RNA polymerase

h hitherto.
NS@%%&/e g%gp J%é%?f)gr oggeagmgn(éap@ptylafm?m pmeans that the
HCchmlyra&znalsalls highty éorasriofle adiidy ¢ikely AsatdHzfadtBAsticeé8lstfhce
rans ase o h is potorious for quickl

patferns, ltqrﬁ% v&lp%h&\%gﬁtéwr argradmipistrrediayer gqn@dqqr s. Even
bef&feqéﬁlh’érﬁ itaé aﬁgbiéh't 'H?éﬁ@\l/ PRroweY with$ s%aﬁﬁé’lw&?fm%kbone

yner ase has a very poor pr
a'b@amr poyclisagsandhVedex N3 protease inhiipitor MO P Ivjther Itmaar peptide

oackfot 810 a0 aBER0GA b b dBrobEf R iapramegtins o
posHioWs 4556| 156 ar SSaroétlmJINSBI wotened (lovet al 9BiolBHdrad804

[ fare launch, it is apparent that BILN 2061
279@5&@%0@& antially peptidic backbone (albeit
macrocyclised) and Vertex' NS3 protease inhibitor

VX-950 with a linear peptide backbone at P3 and P4
A pegliereed grogiovef gompoungset daatawvention cempesgssthase avherein P1

repr'gr%%?%gé;e EmeQ%?fv%hg@Eh ﬁé %é%gg\ﬁeﬁ R lsttyplcew@?’l-l or Cq-

Csalkyb Compdirgisaniiatein M isIGR'&® renstitutep fofthergurefsrrstsasPect of the
inv he i nvention conprises those wherein Pl represents a
8Pa2| ne derivative, that is Mis NRu where Ru is
typically Hor Cl- C3al kyl. Conpounds wherein Mis

CR7R7' const itute a furt her7I{J]r ef erred aspect of the
Prefefred spalrdigignts wherein M is CR'R” in formulae VI include formulae VIA

below:



Preferred enbodi nents wherein Mis CR/R7" in fornul ae

VI include formulae VIA below WD 2005/073195
WOCHSBER2085/ 000097 8 R8 W (CH2)g' ~ R15 Rg (€ER)BE2008000097

Rk Rz NA RlI6~- NT-Nn ORI UOOR7 R VIA

Preferred values for q" and k in formula VI include

1:1, 1:2, 1:3, 2:2, 2:3, nor@ preferably 0:2 and 0:0;

and nost preferably 0:1, in which case preferred

conmpounds have one of the partial structures: R8 R8

RB WWW Rg R O0OO0OO0OOO0O 5 Vla Vib \ﬁcﬁ8

especially where Rz is Hor Rq is H or nethyl.

Compounds of the invention nmay conprise bqb)): a P3 and

a P4 function, viz mand n are eactz [1* FaVour ed
enbodi nents within Fornmula VI con‘pr'g ??ﬁ%gth a P3 and

P4 10 functi i ncl ude formul aR -Vidb Dglipye WO
2005/ 073195 / SE2005/ 000097 2
Rx H
Hr K
o) o R7 KR/

VIA

Preferred values for g’ and k in formula VI include 1:1, 1:2, 1:3, 2:2, 2:3, more
preferably 0:2 and 0:0; and most preferably 0:1, in which case preferred compounds

have one of the partial structures:

) R8 8
w w W
Rq
Rz
Vib Vic
especially where Rz is H or Rqg is H or methyl.
Compounds of the invention may comprise both a P3 and a P4 function, viz m and n

are each 1. Favoured embodiments within Formula VI comprising both a P3 and P4

function include formula Vida-VIdb below:



(CH)g RI5 ORURg(CH)k REN RI6 NN/ NXA O
Ru Rd OVida RT R711 R8 W (CH2)g' '~ R15 OR YN Rq
wOCHZE)k31®2 G N A R16 NO Ru Rl11 0 Vidb o R7 RZ1/SE2005/000097
Al ternative enbodi nents include the structures
corresponding to Vida, and Vidb wherein Mis NRu. 5
Al ternative configurations of? t he conpounds of the
i nvention conprise a P3, but no P4 function, viz mis
1 and n is zero. Favoured enbodi ments wi thin Fornula
VI conprising a P3, but no P4 include forgula
VI ea- VI eb bel ow. WD 2005/ 073195 PCT/ SE2005/ 000097 10
R8 W(CHZ)g'- URURg (CHZ2)k Rz R161--W G/-NNWA

RIOViea 0 RZ R”' R8 CHY
R15 O Ru\ RA~( « (CH,)k
Rz

C )J\ N N A
L) %
o) R R7 R,
u Rd (0] Vida o) 7

RS

/

W
(CHz)q'<
R15 O Ry Rq (CH,)k
G \N R §
R16™ N NXA
s) l|?u R11

Z
O  wvidb o R7 R/

Alternative embodiments include the structures corresponding to Vida, and Vidb
wherein M is NRu.

Alternative configurations of the compounds of the invention comprise a P3, but no
P4 function, viz m is 1 and n is zero. Favoured embodiments within Formula VI
comprising a P3, but no P4 include formula Vlea-Vleb below:
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W (CH2)g" URX Rg * (CH2)k \ Rz R161--1 GNNA R11
O Meb 0 R7 R7" Alternative enbodi nents include the
wekowsarsmes corresponding to Viea and Vleb wheceisE2005/000097
is NRu. 5 Still further alternative configurations of
t he conpounds of the inventiagn include those where m
and n are zero and thus grodg)s R16- G abut P2, but as
nmenti oned above, the capping group R16-G nay i nteract
favourably with S3 and/or S4. 10 Favoured enbodi ments
W thin Formula VI wherein mand n areggero include
those of formula Mifa beloww R8 W/{CHz)g'~ Rq *
(CH2)k Rz HGN R16 ~ A 0 Vifa pVR7 R7' WO
2005/ 073195 PCT/ SE2005/ 000097 (CH)q'Al t er nati ve
enbodi ments include the sgpugtures gr sponding to
Vifa, wherein Mis NRBu 8¢ t he

i nvention mayg,gonprlise I\NEQ ul esH as depicted

NILE)
above. 5 Alterngfivety: | S vzifei n R7 and
R 7' together define a|spirg cycloal Kyl oup, such
as spiro-cycl opropyl, Rhe cOonpounds of Rhe Rnvention
may be configured as nacrocycles, wherein a |linking
group J extends between one of R, RxggRy, Rd or

/

W
(CHZ)OI'-<
U Ry RO~ (CH,)k
\NRZ H
R16 N A
e K
R7 R,
R1T 0 Yep © 7

Alternative embodiments include the structures corresponding to Vlea and Vleb
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'S-G abut P2, but as mentioned above, the
capping group R16-G may interact favourably with S3 and/or S4.

Favoured embodiments within Formula VI wherein m and n are zero include those of

formula Vifa below:

e o) R7 R7
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R11 of Formula VI. Alternatively the macrocycle J may
extend fromthe carbon adjacent R7 to one of R, R,
wepoosRd3ws Ru. 10 Favoured enbodi nents of sucRCT/SE2005/000097

macrocyclic structures within fornula VI wherein mis

O and n is 1 include those of the formula Viga- MV gc

bel ow. WD 2005/ 073195 PCT/ SBJ005/ 000097 12 R8 W

(CH2)g" Rg (CH))k URz NRI6~N GNA RdO OWVga

R8 WRgq (CH2)qg (CHZ)k URz RI6 NA Il OO Vgb

Alteﬁ?éltivé'énﬁbodlmengglnclude the structures corresponding to Vifa, wherein M is
NRu.

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

Favoured embodiments of such macrocyclic structures within formula VI wherein m is

0 and nis 1 include those of the formula Viga- Vigc below:



IITW(CHa)g'--( URqg (CHZ)k 1l Rx\ Rz GN_-NNA O

VIgCJ --- --------- ---- The correspondi ng structures
wohersa7sioshe J chain bonds to the carbon adj aceat/sSB¥005/000097

are al so favoured. 5 Favoured enbodi nents of

macrocyclic structures wthi a formula VI conprising

both a P3 and P4 functions,1 i.e. wherein both mand n

are 1, include those of the formula WV ha- VI hc bel ow

WO 2005/ 073195 PCT/ SE2005/ 000097 13 }'8 w (CH2)Q' ~

R15 0 Rg (CHZ2)k Rz NN A R16 NN @Ru Rd O Vliha J

- R8 W(CHZ)qg Rg R15 0 (CHZ)k v@&

(CH,)q'

Vlige

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

Favoured embodiments of macrocyclic structures within formula VI comprising both a
P3 and P4 functions, i.e. wherein both m and n are 1, include those of the formula
Viha- Vihc below:



G) NA R61-1 NI-NORIRI1 00 VIhb J RB W
(CH2)g'- Rg (CH2)k R1I5 0 Rx Il Rz NA R16 /k iN ORU
w0 205073195---- VIhc -.J The correspondi ng str uBCUSES005/000097

wherein the J chain bonds to the carbon adjacent R7
are al so favoured. 5 Favoured macrocyclic structures
within Formula VI, wherein b&h of the P3 and P4
functions are absent, i.e. wherein mand n are each 0,
i nclude those of the formulae VIhe-VIhf below WO
2005/ 073195 PCT/ SE2005/ 000097 14 R8 R8xs WRq (CH2) Q'
(CH2)g'~ (CH2))k Rgw (CH2)k Rz HRz Hﬁ N N A R16

R1I6N/ N N A W
(CHy'

Vihe

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

Favoured macrocyclic structures within Formula VI, wherein both of the P3 and P4

functions are absent, i.e. wherein m and n are each 0, include those of the formulae
Vihe-VIhf below.
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OOHO - ----- e mee e mmeme e o VI he VI hf
The correspondi ng structures wherein the J chain bonds
woaodashesoar bon adj acent R7 are al so favour ed. PET/SE2005/000097
general, in the optionally macrocyclic structures such
as those illustrated above, linker Jis a 3 to 10
chain atom preferably 4 to ¥4 chai n atom such as 5 or
6 chain atom saturated or partially unsaturated
al kyl ene chain, that is an al kylene chain bearing 1
to 3 unsaturateg bonds between adjacent carbons,
typically one lunsaturation. The length of the c &in
will, of coursg! depend on whether J extends 10 Wrom

Rd, R, &Kl R11 or the carbon adj acentCHRg:
Sui R are described in degail/in WO
00/ 59929. ‘a(f"HVJWiII be di mensioned to pro@teE a
nmacr 13 o 16 ring atons (i
R16at j ndA f pggsent
contr he rf\ng). Convefientl

or N-\ZI(1e:O) Cl Céal kyl . More preferablyvmfhe J chai n
tionall cont ains one, heteroatom sel ected from ;
The$o orResRrReingsteses wWhergis the JahaiuberndsoAbs Carmwjacent R
arelI§S Rv8lley, the chain containing a nitrogen atomis
saturated. In an alternative 20 enbodi nent, J contains
one heteroatom selected fromO or S. The chain nmay be

In 8300 o BbBtueatiorBeoui R fe® Syt bitigsa fistiated above,

linker dhkeea 3gb ﬂ@octhalreatcﬂm q@éfgrablyd toAl ¢lesimatonveduch as 5 or 6 chain
cont ai s l1to prefe one doubl e bond

atony, 5ais P9 g ,Bé&f?d'ycsﬁléa%?t?ér?”fyﬂ% ghin cfizat i§akglkylrne chain
bedrig it foQPunddturateé§ BBAls bgﬂfee‘ﬁ%bii\c% egﬁ)o‘ﬁ@ytﬁ%ﬁﬂxgngr

trans. 5 Representative exa J thus
unsgitigijereidie lnagihl of ﬁbe Chetﬂtvyill eofe::oueaw dependvonathather J extends

fro@%ﬁ%&}lﬁ%% VP%m 2)r oxy 'ﬁyatg’jac%?\t ﬁﬁ.@l%%llekcghams are described in
detail in WO 00/59929. Typlcally J will be dimensioned to provide a macrocycle of 13
to 16 ring atoms (including those atoms in the P1, P2 and if present P3 groups
contributing to the ring). Conveniently J is dimensioned to provide a macrocycle of 14
or 15 ring atoms.

Conveniently, the J chain contains one or two heteroatoms selected from: O, S, NH,
NC1-Cs alkyl or N-C(=0)C+-Cgalkyl. More preferably, the J chain optionally contains
one heteroatom selected from: NH, or N-C(=0)C4-Cgalkyl, most preferably N(Ac).
Most preferably, the chain containing a nitrogen atom is saturated. In an alternative
embodiment, J contains one heteroatom selected from O or S. The chain may be
substituted with R™, such as H or methyl.
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am no, oxo, thio or G -GC6thioal kyl; penten-3-yl,
hexen-4-yl, hepten-5-yl, where 3, 4 or 5 refers to a
wdaoudzieestoend bet ween carbon atons 3 and 4, 4 aRATAE®106/000097

10 Convenient R7 and R7' groups include those wherein

R7 is Hand R7 is n-ethyl, n- propyl, cyclopropyl,

cycl opr opyl net hyl , cyclobutyﬂ cycl obut yl net hyl ,
2,2-dif|uoroethy|, or nercaptonethyl. Preferred

enbodi nents i nclude those wherein R7 is n-propyl or

ATTel ve fav ur ed
Tyrfedi i LIPIEP SPIctprer <Dl EleE AR, W SCutalnset tq 7 preferably
onddbuble Udndn@ploﬁﬁy Sﬁa@i 6iTe cyoadiday thedtycloalkyl R function, if
C7c cIo Still further favoured
Preé%'ﬁc%ﬁ %ea%gohrgns, ncl ude those wherein
is Hand R7 |s J. 20 Alternatively, R7 and R 7'

to et her define a spiro-cycloal kyl function, such as a
Rel%rﬁisﬁﬁta“&?@P(@@@t%Sl ofrd thys "mlt@darmrdylpnef hﬂ)a'dﬁr)e &eptylene, any of

t
B8 SEHEH BRI of Kyl BICioaoh X SCEARLS  huaragy, o
amina bm thiooon W-Cﬁhtdwmmta%‘it?t ? ytl bmbd hangzl h%pléeh;-%—tyl (\jNhere 3,40r
IS su [ ed_or unsubstitute
5 1ot 0,4 gor 8 Poht BRwSrh FaboR e A o and 5 ele.
di -substitutions with R7" a wherein R7 is Cl-C6 al kyl,

C3- Cbeycloal kyl, or C2-C6 al kenyl, any of whigh is
Cowlemtat%/’c ElSH gfcpqnﬁlealudpﬁmpmwberemfi d$ Heaand/BI is ndethyl, n-

|oro%‘jbéy‘idk'.%;}»’r‘éla%lF ERlofie 89Irr?<?th¥l é’g‘{]em &6641@%&%"52 _difluoroethyl,

rrent
or re@ncaptcmyeihmlpPogfgtred |engocmi|raedBflhmtede tedsewh&@ini' is n-propyl or
5/ 07 195 PCT/ SE2005/ 000097 16 Particularly
%Oé?? tﬁ substituents include RTa as ethyl, vinyl,
cyclopropyl (ie a spiro- cyclopropyl substituent to

t he iro" cycl oal kyl n | R7" )
A“ei“%ft‘%fgé?wﬂ copfigyr atl20$ WQrdt%o@tdﬁ ln@uctﬁ ttmeuwﬁ&reer7 is H and
R7 l§1f3|-%ﬁgfdl§‘édkyl o d, rb |§:g‘@| %)CLB?{@ (of the I nvention A

s - as 117 us
PCT/ EP03/ 10595, the contents of whi ch are incorporated

- : nveni en up t hus include _»
st i BUGHES o ROUERRBR iy ot b oSSR R i H and
R’ iand CHCHCH3 Al ternative preferred R4' groups include
aryl or heteroaryl such as 10 optionally substituted

phenyl, pyridyl, thiazolyl or benzim dazolyl or
Altethathrdf, IV IHR” Rigether 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
backbone of the compound. The ring is substituted or unsubstituted. Preferred
substituents include mono or di-substitutions with R”? wherein R”? is C1-Cs alkyl, C3-
Cscycloalkyl, or Co-Cg alkenyl, any of which is optionally substituted with halo.

Alternatively the substituent may be a J linker as described above. Currently preferred

stereochemistries for a spiro-cyclopropyl ring are defined below.
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Cl- C3al kyl heteroaryl, where the alkyl noiety is
nmet hyl , ethyl, propyl, ethenyl and - CHCHCH3.

wonedsarswd aryl noieties include optionally suBeriSE2i0e/d00097
phenyl, benzothi azol e and benzi m dazol e. 15 Favoured
R4 groups include -NH2, flugro or chioro. Alternative
preferred R4 groups incl udd®- oH and especially =0. An
alternative enbodinent for Ais C(=O NHR3, where R3 is

optionally substituted Co- C3al kyl aryl,

f = ' . .
ParBATAREI TR ELR s Syl i BEWL VBl syploprany) go 2 spie-
cyclapiopgt substitient de thaispirohsycieatityl oing s IRFYR YA - or 2-bromoethyl, 1-or

alternative favoured _con uration for Ais C(=0 ORL,
2-f‘Llé>§%%t59V‘a&er°W?élFl¥vR&g'.f%“’tﬁtﬁﬂcem kyl, such as nethyl,
ethyl, or tert-butyl and nost preferably hydrogen. 25

A particul arlty preferred conf i4ig ration for Ais
In o emybqdanerbof the fruentipn  isheReRRasi kust@led trdgtpi in
) 4o Gl _
PP o A ORI oo,
cycl opropyl, or optionally substituted Co-C6al kyl aryl,

f I ti | bsti d ph I i at
corliief Raate P bRETeNee Eroalih et AS et BRYE Rl theny
and 3CHYEHZPAARTRAMR Prefé PR ORYREludd arardidtéraant such as

-WR8 on the cyclic P%m(zro_up can enpl oy any of the
optignally subs§iuted P%@@ﬂt Ryridyhtinzelylordangiaideselyl erdscEpglkyaryl or

QRO Bp BTSSRy EChBRn R, Bl <tggy and-

CHOIBCH5R33R®ferryd @yl Oeidiss invitds/opicodly iesiued pbeny!,
WD03 62%65, 5 W03/ 062228, WO03/87092, WO

W03/ 06445
be"é%*%b”’&?%?“%ﬁ%'%%%’, W03/ 99274, W04/ 03670, |

W04/ 032827, W04/ 037855, W04/ 43339, WO04/92161,
W04/ 72243, 5W004/ 93798. W04/ 93915, W04/ 94452, 4
Favogyes) R 0g05s ingade N ida dboro opeerp Ademativp piafesed SR grgurs

i _bl ad&ayResd Wfunctions include Was
'”dq%%(dgo N@me(% CNH, -NR8' -, -NHS(O2- or
-NHC(=0O)-, especially -OC(=O NH or -NH. Favoured R8

o BRSPS ROR 1 iFo R2 BBty substtte o

C;alkgrindy Chetsalkgthetdrphryl,i OC-Cdalkgatyh os © GheG galkyilesteroaryl.
W0009543, \W0009558 anq V\%) . .
Appropriate susbstituents appear in the definitions section below.

An alternative 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.

A particularly preferred configuration for A is C(=0)NHSO,R?, especially where R?is
optionally substituted C1-Cgalkyl, preferably methyl, or optionally substituted Cs-
C,cycloalkyl, preferably cyclopropyl, or optionally substituted Co-Csalkylaryl,
preferably optionally substituted phenyl. Appropriate substituents appear in the

definitions section below.



00/ 174768. For exanple ester substituents, -WR8, on
the cyclic P2 group, include 15 those disclosed in WD

wO0 2006407685 such as Cl- C6al kanoyl oxy, PCT/SE2005/000097
Co- C3al kyl aryl oyl oxy, particularly (optionally
substituted) benzoyl oxy or Co- C3al kyl het erocycl oyl oxy,
especially O This publrcatr&ﬁ al so descri bes
alternative -WR8 possibilities for exanple
Cl- Co6al kyl, 20 such as ethyl, isopropyl

Sy BRI AR B P2 R HERSERN o e rlpa sobstivens
which-st8 @ixtenistiety aesaipied.in @m@@aﬂggzbawd) 00r09e%3, WO 00/09558, WO

99/522{3{5&5652&62%@&&9%%%% Bigler referred W 32’53”31?@; ons
or
WCISs/B844 18, Y188 903l YRS 64&@?”\%@1 6?495&)(/\/66% 2285

Kyl heteroaryl eit er 0 I's dptiona

WQQ%@GZZ:HS,, V\?S@OBBWQB b‘é\tG) Dato8a 74 W@mg&aﬁe WOEBI%QMS
Wegio3eRd), CopkbsoBE 7 Rithe diTess VialBdase wopaweter,

W@On/wcmorsmenmme nWOGﬂE/)%Ul?& Mg%g?ﬂgégg% 5\\/1\%1())%46 g) (% 1 50158
- 7 )
W@ﬁ@@@@o%o@g%mﬁpg% gnd thefilyxyl , aryl or
heteroaryl being optionally substituted wth R10;

wherein R10 is Cl-C6al kyl, C3-Crcycl oal kyl, o
Fa\@;wez%w f&tﬁr@yonemowe(\ébem Re'el] (=AhNirb, 1RBG=O)er - Nt~ -NR®-, -NHS(0),-

or MO ol - PRI B ARG R p i v w

funcmorfslrududamphyhallycsubmmdzd C@rC3laHx§/leadwcybLyl EFNOb-CaI I y,

CaAeIgRy b (ARG Rrosecienbringd MDOnsRats ) dadsedliand wo

00/124783. Fbhexample 8steh St iRRNd, -PRROOHE He éﬁ:lré‘fPZ group, include
extensively illustrated in the definition sect

thosg figglosed ipyp &VWG&gsuchcasL@eC@kme Cp-Csalkylaryloyloxy,

pa@ulé@?&dﬁiéﬁal Qég%@'t%w%@y%égl %@ﬂ&fﬁ@té%@&r@lg}bxy,

esp€tialty NHC1- C3al kyl ), aryl or heteroaryl the aryl or
het eroaryl npiety being optionally subst ituted with

R10; wherein R10 is Cl-Co6al kyl ~\3~&/cycl oal kyl ,
Cl- Cbal koxy, am no (such asinono di-Cl-C3 15
al kyl ani no), ani do (s/uQ\ﬁst NHCE©O) C1- C3al kyl  or

C(=0) NHC1- C6al kyl ), hal o,
O

This publication also describes alternative ~W-R® possibilities for example C4-Cgalkyl,
such as ethyl, isopropyl, Co-Csalkylcarbocyclyl such as cyclohexyl, 2,2-difluoroethyl, -
C(=O)NRc, where Rc is Cy-Cgalkyl, Co-Csalkylcyclopropyl, Co-Caalkylaryl or Co-
Csalkylheterocyclyl.

Currently preferred W functions include -S- and especially -O-. Convenient values for
R® in such embodiments include Co-Csalkylaryl, or C,-Czalkylheteroaryl either of
which is optionally mono, di, or tri substituted with R®, wherein:

R%is C4-Cq alkyl, C4-Cealkoxy, NO,, OH, halo, trifluoromethyl, amino or amido

(suchas amino or amido optionally mono- or di-substituted with C4-Cgalkyl), Co-
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trifluoronmethyl, or heteroaryl. Preferred R1O include

Cl- Coal kyl, Cl-Co6al koxy, am no, am do (such as as
worbiB(0@18i- Coal kyl or C(=0 NHC1- C6al kyl ) hal opPCDISE2005/000097

heteroaryl. 20 Particularly preferred RLO include

met hyl, ethyl, isopropyl, tert.butyl, methoxy, chloro,

am no, amdo (such as as -h&ﬂ?C»Cl-C3alkyl or

C(=0) NHC1- C6al kyl ), or Cl-C3alkyl thiazole. 25

Favour ed enbodi ments of R8 include 1-naphthyl nethyl,

AT e BRI Moy, ESH MbrosbuAR) Bt
sutmtltutehl wubsR thhendalm/l th RO as defi ned in particular

Rl BRI e o TG, USRS S oo
suh@nm‘t@d mﬁ d%%mﬁ]aﬁkyn\ﬁ@na@@?é&ﬂ%@é& %@%@@%&9@&%@6%@@1

erein RBa is Cl1

NOtZ r@H@aleaﬁlﬂuyrom%thvh satybenhetereargsti tuted with
Cl- Ceal kyl ; Co-C3al kyl aryl; or Co-C3al kyl heteroaryl,
Co- C3al kyl het erocyclyl, said aryl, heteroaryl or

Typheallyr they@d-6; béiyhgorapbnentaif R} asubsChalkylarl, vmrtctb -Bddlkylheteroaryl
R10.i s Crcycl oal

s R S ARSI G HeuR ) LIS Comiponentis as
ext@ediedlp alieiraded inmee B8fnition Sacti®adink, Cl- Céal koxy,

am no, am do, NO2, OH, halo, trifluoronethyl,
car boxyl. 10 Conveni ent R9a i ncl ude aryl or

Prehserl"eﬁf R&[ntludet] C?%Wy@rl'%l—béfaﬂgdg&?éhiﬁq d‘:l% aIkyl)amlno)

defi ned, especia
amlgledalpcrnm]ss sINEC (@) C1-$6§lklyl 61 C(FRANHGC - Cgalmp-arﬂ]d} H‘ételﬁaryl the

aryl@)o m@%mr%f}f' ﬁ&e@ Qf 11y Sﬂﬁ‘?thﬁ e@s‘%'h" Rs Whe58IN rrono-

R™"gg qu-lceslkbﬁbe,t(lwo@ldlomk@/h cmcgaaaixlyyémmoa@uaﬁ abFHEMo-a5 AT 1-Cy
alkylan';%(o) aml_dgﬁ(gucﬁ/as %S —NHC(O)C+-Csalkyl or C(=O)NHC,-Csalkyl), halo,

trifluoromethyl, or heteroaryl.

Preferred R include C4-Cealkyl, C4-Csalkoxy, amino, amido (such as as -NHC(O)C;-
Cealkyl or C(=O)NHC-Cgalkyl) halo, or heteroaryl.

Particularly preferred R'® include methyl, ethyl, isopropyl, tert.butyl, methoxy, chloro,
amino, amido (such as as ~NHC(O)C+-Caalkyl or C(=O)NHC4-Cgalkyl), or C4-Csalkyl

thiazole.

Favoured embodiments of R® include 1-naphthylmethyl, 2-naphthylmethyl, benzyl, 1-
naphthyl, 2-naphthyl, or quinolinyl, any opf which is unsubstituted, or mono- or
disubstituted with R® as defined, in particular 1-naphthylmethyl, or quinolinyl

unsubstituted, mono, or disubstituted with R® as defined.

A currently preferred R® is:



10

15

20

15 C(=0) NHC1- C6al kyl ) heteroaryl or heterocyclyl. R9a
is conveniently phenyl and thus R8 is: RL Ga R 9b
wohersarsioRloa i s H, Cl-C6al kyl; Cl-C6al koxy; oPCIEEDI05/000097
and R9b is Cl-C6 al kyl, Cl-C6- 20 al koxy, am no (such
as Cl-C3al kyl ami no), am do (such as as
-NHC( O) C1- Gal kyl or C(=0) NHt1- C3al kyl), NO2, OH,
hal o, trifluoromethyl or carboxyl. An alternative
preferred R8 is: WO 2005/ 073195 PCT/ SE2005/ 000097 20
Rl Ca NM \ ROb whergin Rloa is H G -Co6al kyl, or
Co- C3al kyl - C3- C6cycl o N« (such as am no
optionally nmono- or di-s bstl Ro t h C - CBal kyl ),
ami go (such as as - NHC( O S al kyl or
( O)NHCl C3al kyl or C(= 1- C3al kyl ) 2), heteroaryl
or erocyclyl and R9b is Cl1-C6 al kyl,
Wh@@rd@ % l@‘m@aallalrln CroCeplkdm tivG-Coalsyl; amin opiidrsly tsubstituted

WIt%\Pﬁ-@&:@h%%%lﬁpoggo—%%l‘% %3%%% gjﬂje aI ’y)é‘yl, said

aryIC]'tletelnedarql ot hiétéfdoyblgrmiﬂi‘g/ bpté@‘farlrlg&gbgmuted \ﬂF‘gE) Rﬁo Wwherein
ve e odl nent s is
R Tl IGp- %fyé@aﬁﬂyﬁéaﬁea IKepYs BIUR, @R Hstgroagyl or

heté,{é@aw aff§ group, for exanple when Wis an ether has
wthe f ormula Ra W Rb (CH2)r 15 where W is N or CH,
% is Cq- -@atkyl, C1-Gealkaxy, AiniroL -aggde) NGk, OH, halo, trlﬂuoromethyl

car FSaI kyl cycl oal kyl, Cl- C6al kyl oxy, hydroxy or am ne
an is H halo, G - sal kyl , Co-C3al kyl cycl oal kyl
q CGaI kyl oxy, G -C6thi oal kyl

S Sl el 7 B S R o 5

deﬂﬁé@f@éﬂe%iél@tvhﬁrewb%tsélé&@& fr‘oﬁn t?m groyp consisted of:
nmet hoxy- 2 phenyl gui nol i n-4-yl oxy. 20

~=
R10—4 ]\ R10—<;\ R10—-N
N N N

wherein R is H, C4-Csalkyl, or Co-Csalkyl-C3-Cecycloalkyl, amino (sch as amino

mono- or di-substituted with C4-Csalkyl), amido (such as as -NHC(O)C-Cgalkyl or
C(=O)NHC4-Csalkyl) heteroaryl or heterocyclyl.

R% is conveniently phenyl and thus R® is:

wherein R'% is H, C4-Cgalkyl; C1-Csalkoxy; or halo; and R® is C4-Cg alkyl, C4-Ce-
alkoxy, amino (such as C4-Czalkylamino), amido (such as as -NHC(Q)C;-Cgalkyl or
C(=O)NHC+-Caalkyl), NO2, OH, halo, trifluoromethyl or carboxyl.

An alternative preferred R? is:



10

15

20

Wien Wis a bond then R8 is preferably a substituted
or unsubstituted heterocyclic ring system as

wdesisrorbes | n WO2004/ 072243 or WO2004/ 113665. YAOI/SE2005/000097
2005/ 073195 PCT/ SE2005/ 000097 21 Representative
exanpl es of R8 when Wis a bond include the foll ow ng
aromati cs which may opti ona"my be substituted: 1
H pyrrole, 1 Himdazole, 1 H pyrazole, furan,
t hi ophene, oxazol e, thiazole, isoxazole, isothiazole,
pyri di ne, pyndazine, pyrimdine, 5 pyrazine,
pht hal azi ne, qui noxal i ne, qui nazoline, quinoline,
cinnoline, 1 Hpyrr8i@2,3]- b]pyridine, 1 Hindole, 1
H benzoi m dazol e, 1 H i\ndazole, 7H purine,
benzot hi azol e, benzooyaz®l e, 1H i m dazo[ 4,
5-c] pyridine, 1Himda (dine, 1, 3-dihydro-
benzoi m dazol - 2-one, 1, R9b
3- di hydr o- benzoi m dazol - 2-t
3-di hydro-1Hindole, 1, 3-dihydro- |ndoI 2- one,
1H—indo|e 2, 3-dione, 1, ~le

dr o- benzoi m dazol e n H pyrrolo [2,

Whese'@]%yr Iscfiner-Cealyber paﬁsawhéwp@wq{wbwea@mo (such as amino
optuBﬁalﬁ%Ghb SS%&@b%tth{’f%ﬁ%}dﬁ %ﬁ%&{}ﬁéﬁé@@&h as as -NHC(0)C:-

ot n-2-one
CeaH'{-thlrl G RINHC ¢Caallsyl 1HE(=OaNE2zCkalkyl)), heteroaryl or heterocyclyl

He el in -2-0ong. _Addi tianal sentatl exa
and KOs e i F CCisalfi i aneing el SRS BPN Gy - TSR witn
01 @mwmﬁw (@8ch wa@mm Cm)ehmtamynai CY=0N130 50 aMyIast:
i ridine et i pyrro 4, 5-di hydro-1
%M¢1a9@¢'&y')2§>y'?@z PHanHe, tri”HP@é'ﬁhV'dPhC@rb@mé
I m dazol i di ne-2-thione, pyrrolidin-2-one,
pyrolidine-2,5-di one, piperidine-2,6-dione,
In ths mﬂedlatﬁlszabm demrm:imbmilmeﬁw%?ne conveniently Cs-Ce-alkoxy,

one, piperazine, norpholine,
pre@h#&@ﬁe&ﬂ%&.ne_ 1,1- dioxide, pyrazolidin-3-one,
i m dazol i di ne- 2, 4-di one, piperidine, tetrahydrofuran,

A tiihor B gt Aahoen Big MHETIG S P a2e b BRRor R

when Wis a bond, inghude tetrggol ergnd derivatives
thereof. The tetrazole Yo inked to the cyclic
P2 scaffold and opti onal bstiftuted as shown
below. ~QVY QY NN N=N \ /NN Y/ N VY
N, NN-/-Q@ N. NN N_QY

(CH,),

where Wis N or CH, ris 0 or 1, Ra’ is H, C4-Cg alkyl, Co-Csalkylcycloalkyl, C4-
Cealkyloxy, hydroxy or amine and Rb’ is H, halo, C+-Csalkyl, Co-Csalkylcycloalkyl, C+-
Cealkyloxy, C1-Cgthioalkyl, cycloalkylCq-Csalkyloxy, C+-CaalkyloxyC4-Csalkyl, Co-
Csalkylaryl or Co-Csalkylheterocyclyl. A particularly preferred ether substituent is 7-
methoxy-2-phenyl-quinolin-4-yl oxy.

When W is a bond then R® is preferably a substituted or unsubstituted heterocyclic
ring system as described in WW02004/072243 or W02004/113665.
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wherein Q is selected fromthe group consisting of
absent, -CH2-, -0-, -NH, -N(R*)- , -S-, -S(=0 2- and
wOoQRWsOr3195Q* is selected fromthe group consi SPCISEDI5/000097

absent, -CH2- and -NH, Y* is selected fromthe group

consi stl ng of: H, Cl-C6al kyl, Co-C3aryl, Co WO i

2005/ 073195 PCT/ SE2005/ 0000@17 22 C3heterocyclyl and

R * is selected fromthe group consisting of: H,

Cl1- Coal kyl, carbocyclyl, Co-C3aryl,

CO- C3het erocycl yl . Representative exanpl es of

substituted tetrazoles are as described in table 1 of
Rep@s\éﬂ%(}é/e%&@@s ofrRE when ¥V iwbun@mcﬂu:dd thvei foowing aromatics

d |
Wh'cb?rgg%}38%%‘%&?1?;%%68%@%\0@%” (?‘le’glgﬁaOb ﬁ%{m}/&%zole furan,
’ch10|c§ri’én@28%< di’é“ihﬁ%!eVi%bb(Mﬁﬁe l%th‘iéi@ie pyhgink! bpdddAnaTpydiidine,

ed to the cyclic P2 scaffol d and optjonally
pyragines phthatezinea guisiesaling gluivazoline; guinofine, ginnolipe1 H- pyralof2,3]-

b]pyﬁﬁ@ € PifioB . %en?Br‘?\?_lIHQQ(ﬁQ ey %He{zéles Zgﬁ?ﬁr‘ﬁ% flePBbinizole,

p consistin
beni&bxé}solar lblelegmdadom -5—3b]byadmep1 H—nﬁie[azaféljﬁ-@ﬂpyﬁmlme @k3-dihydro-

benzdol(l a%z gu‘r;?_ ﬁig?yd%g] b&g%@lm g_ zé) 2%&%)5\%{%7 g g)}ydr? 1H indole,

1,3 é‘ih?@ﬁoﬂﬁ&bl\@bﬁe K-iRdtle-¥'3 —Hﬁiﬁ@nﬂwmyﬂﬁdi béhtdﬂrrt:di‘éiole 2 -one, 1H,
carbon atoms to 15 which they are attached,

1H-pyesio 2, rﬁoﬂévfyd@%,l RenZSTER JRENZA] fricRlsneo H%P%ﬂlﬁi\ﬁo@@'e
ben%ﬂgjﬁo&fﬂgg&gt II¥ tin-ZOREE S A AIAINE Sﬁénﬂll-%%erJzolln 4fone 9H-

tri es are’ as described in table
carbwa@ow-mmnam}onee structures follow ng i mTEdI ately
after, or W2004/113665. 20 Further preferred val ues
for R8 when Wis a bond, include pyridazi none and

Addﬁi%hbb’r@bkéé%?\téth@@@@fhpl&@f R?Whéﬁw wadont) dtludeshé folloadng

to the cyclic P2 scaffold and tlonallal subst. tuted
non-g€ormptigsh Wisechppayybe optionally subsbstl uted: aziridine, azetidine, pyrrolldlne
4,5-dihydro-1H-pyrazole, pyrazolidine, imidazolidin-2-one, imidazolidine-2-thione,
pyrrolidin-2-one, pyrolidine-2,5-dione, piperidine-2,6-dione, piperidin-2-one,
piperazine-2,6-dione, piperazin-2-one, piperazine, morpholine, thiomorpholine-1,1-
dioxide, pyrazolidin-3-one, imidazolidine-2,4-dione, piperidine, tetrahydrofuran,

tetrahydropyran, [1,4]dioxane, 1,2,3,6-tetrahydropyridine.

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

shown below:

Q—y A=y
i N Y =
Y
N\N/N N\N Q/ N /N Nao N\Q’/

wherein Q* is selected from the group consisting of absent, -CHz-, -O-, -NH-, NR™-
, -S-, -S(=0),- and —(C=0)-; Q* is selected from the group consisting of: absent, -CH.-
and -NH: Y* is selected from the group consisting of: H, C-Cgalkyl, Co-Caaryl, Co-
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0 NON WD 2005/ 073195 PCT/ SE2005/ 000097 23 wherein X*,
Y* and Z* are independently selected fromthe group

woansiissiong of : H N3, hal ogen, Cl-C6al kyl, PCT/SE2005/000097
carbocyclyl, am no, Co-C3aryl, -S-aryl, -0-aryl,
-NHaryl, diarylamno, diheteroarylam no,

Co- C3heterocyclyl, -S-heterGaryl, -0-heteroaryl, NH
heteroaryl or, alternatively, X and Y or Y and Z taken
together with the carbon atons 5 to which they are

ttac for I L
CneRAEN AP Y B &ledbi roff (nErBLP bMLISEIE bl b TH- el
carbdvyelyR oo gyl DgdCshetdrabiolyl3 of W2004/ 072243 and the

structures followng i mediately after or
W2004/113665. 10 Preferred P3 groups, i.e. when mis

Représérﬁéﬂ%@é%rﬁ?lbéro@'su@étlttﬂ@ﬂ&éiﬂéz&ilesimeﬂas desatibed in table 1 of
especi al

hati c am no aci.ds
WO200ETER#3 and the sfrucieyes tellowingimyiggliy ey e -or QidB004/113665.
preferred P3 groups, as shown in V\D 02/ 01898 i ncl ude
Co- C3al kyl cycl oal kyI al ani ne, especi al |

y
Furthey preforreg ivaluesi foe R® syienoia$ byposdbiscludettiazelp@nd detiypiives

there@gef@?aqug§plﬁerpglrege&§?n)l;gg ?%ﬁ\\él%/cg P%acé%lﬁ%lﬁ %t]lonally

subsfit&as Showh defiw: pi peri di ne or tetrahydropyran.
Preferred R11 groups thus include Cl-C6alkyl,

Co- C3al kyl carbocyckKyl f¥é6r exanpl e fLo- C3al kyl C3-
C7cycl oal kyl yl , Co- kylaryl B

Co- C3al kyl het er oar yN, any of \Mﬁ"i\ﬁ ~¢ optionally
substituted with hydr xy, hal o, gwi no, Cl- C6al koxy,
C1- C6t hi oal kyl , C(=0 car boxyl ,

b AP oy o
halo§eiflIOXGgaKy! G%—Okéﬁbécﬁﬂylt iGHid-aminp, pCHb-arylaanim 1CHp

dianyaring: dOm-aBn. GRS CBIRYAmINY. Gy O
Cghé?%l%@%lg:érrm{em@nw ')@}dnﬂef’méken {fodutissiontish the carbon atoms to

or carboxy . The m)s referre
whlcﬁlhey/al‘eue@céheél frny a gy ele m@nef)y sejectgd fkpm heg%TBHPﬁO“S@P”Q of

An enbodi nent of the invention include
aryl 3%%%@%%*’%&& n P4 is absent (ienis 0) and
wherein the P3 functi on | acks a carbonyl, ie Uis

S I e s Rl

W02004/072243 and the structures following immediately after, or WO2004/113665.

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:
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Rx | Rl6a,,N Ry R11' [|i wherein Rx and Ry are as

defi ned above, preferably H R1l1' is Cl-C6 al kyl,
wonefsaraiosy C3- C5 branched al kyl such as the sPd®/SE2005/000097

chains of L-valyl, L-leucyl, L-isoleucyl, L-t-Ieucyl;

or Co-C2al kyl C3-C7 cycl oal kyl such as cycl ohexyl or 5

cycl ohexyl nethyl ; Rl6a is -RB3, -S(=0) pRba, -C(=0) Rba;

Rba is Cl-C6 al kyl, Co-C3al kyl het erocycl yl,

Co- C3al kyl carbocyclyl . Al ternatively, conpounds of

artial,str ure.li b ocgyclised between, an
whiSit &5y S GhI41E identrbanty S8R e Tig ogirepTaisgng of H, No,
hal&géx, @eo&akyIV@@abwiy|n§.ﬂtrﬁ> @%—d’%rﬂf-@é’@I why_5y1, |-RFKad,

car boxy function (1e variab i's absent) include

d'aMﬁja@Ood'hﬁtﬁrﬁawéarmnpaCmqshewqul @Sth@rqaqvl t¢haterparyl, NH-
hetﬁfrogé)'ﬁ'ﬁq)?\#ﬂg\{h%ﬂec Y. 08 an S)mr\é aﬁdgltgﬁ%aﬁ%* he rA\Knltlll thd Brbon atoms
to Wisicle treyyarkedtiached cfoirmal dryarst g hejerolaeyle:lyolar mlo;etymy of

which is 15 optionally substituted with R9. Al though

the partial structures of Fornmulae Vila - Md have

Re@:@@énﬂahb@éké@bf& ofsubBBtutRNd BazRbnas GAEBS edcHh& intakle 3 of
, it wll be WD 2005/073195

I S
W@@ﬁﬂéﬁ?@ég/mgﬁtr@yraﬁ frdlpwing imiaedigiphnafter or W0O2004/113665.
configurations of Formula VIi apply al so to other

val ues of q' and
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- isoleucyl or L- t-leucyl!.
Further preferred P3 groups, as shown in WO 02/01898 include Co-
Csalkylcycloalkylalanine, especially cyclohexylalanine, optionally substituted with
CO2Rg, where Rg is H, is C1-Cgalkyl, Co-Csalkylaryl, Co-Csalkylheterocyclyl, Co-
Csalkylcycloalkyl or amine; or N-acetylpiperidine or tetrahydropyran. Preferred R""
groups thus include C4-Csalkyl, Co-Caalkylcarbocyclyl for example Cq-CaalkylCs-
Crcycloalkylyl, Co-Csalkylaryl or Co-Csalkylheteroaryl, any of which is optionally
substituted with hydroxy, halo, amino, C1-Cgalkoxy, C1-Csthioalkyl, C(=0)OR™,
carboxyl, (C4-Cesalkoxy)carbonyl, aryl, heteroaryl or heterocyclyl, especially where the
substituent is hydroxy or C(=0)OR™,

Particularly preferred R'' include tert-butyl, iso-butyl, cyclohexyl, phenylethyl, 2,2-
dimethyl-propyl, cyclohexylmethyl, phenylmethyl, 2—pyridylﬁethyl, 4-hydroxy-
phenylmethyl, or carboxylpropyl. The most preferred R"" values are currently tert-
butyl, isobutyl, or cyclohexyl.

An embodiment of the invention include compounds wherein P4 is absent (ie n is 0)
and wherein the P3 function lacks a carbonyl, ie U is absent. Representative

substructures include those of formula li below:



k. Simlarly, although the partial structures of
formulae VlIic and VIid show an R11 group
woanrsaspoeRdi ng to leucine, it will be apparent PC&E2005/000097
t hese configurations will be applicable to other R
groups, especially those rﬁéﬁnbling the side chains of
natural 5 or unnatural o acids, for exanple
t-butyl alanine/t.leu0|ne. R15 in those conpounds of
the invention wherein nis 1, is preferably optionally
substituted Cl-C6al kyl or Co-C3akyl carbocyclyl for
exanpl e Co- C3al kyl C3- C7cyc|oa|kyl, any of which may
be optionally substhqﬁeq“ ~§%d P4 groups are
typically 10 anal ogues of) nat raI unnat ural am no
acids, especially ali phatRya am 1o aC| ds such as
L-vaIyI L-l eucyl, L-isoleucyl, L-t-Ileucyl or
L-cyclohexylalanine and thyg favoured R15 gr oups
i ncl ude cycl ohexyl, cycl ohexyl methyl, tert-butyl,
wheremoRpranplyRy aoz as slefibed gbove, Br@‘éeamysbﬂ G val ues | ncI ude

R™ ig it alfl R Riah B ChBrdhoel gl Sp e padheSie M dig-vaiy
L- leuwetwe@@ﬂ | INk-Ricei o?@fgfﬂzaWym theydiedlR@rich &fs dydlohkky! or

gresent or the carbonyl of P3 (if present) or an
5 cycloperdmettivli he case of variants V\herel n group Uis
R16a kLqu{g Ecm) 1 rmaceutically acceptabl e
gt hers 3 terso(ggJ 833’%. ng groups for R16 include
Rba ISJ.C1€EaBlkyI QueSdicyilzatesocyelyh Do- G:uallqyldamquyplyl Co-

e YA M w——

apprapriaf® valaldf R cardesy of Bk, KesprEt al I y phenyl, benzyl,

i ndanyl) any of which is optionally substituted with
hydr oxy, hal o, am no, or Cl C6al koxy. 25 Favoured

Repr&éﬁm%édén%dmté 4 PQ?r lcﬁWé ESrb%ﬁ(gXQ‘icﬁigh 3]% variable

functionality, for ereTls-

Uis @semtlhclnd@mm ofdounda Vlla-VSlIlct belowti vel y, especially
where mis zero, G can be -NR NR - such as - NHNH- .
Conmpounds wi || genepal |y not conprise razi ne at

ed hydrazi nes wit mula VI,

10

vvhere m and nR : rero include con‘p t he
par tar I r e a- Vlj
2005/ 073 95 CT/ E2005/ 000097 2 R RqO OR O0ij
R16" -,, O~ N'IN
Vlia Viib
Oe&) R:
Ar\/ N, NRZ A S G
(0]
Vliic Viid

where Ar is carbocyclyl or heterocyclyl, especially aryl or heteroaryl, any of which is
15  optionally substituted with R®. Although the partial structures of Formulae Viia - Viid
have been illustrated in the context of a compound wherin k is 1 and q' is 0, it will be
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Rz Rz. Ry OR O MjaVIjb R16'" in fornulae Vja and
VIjb can be regarded as an al kyl (or
wQeBRasiey| het erocycl yl or Cl- C3al kyl car bocycl pCY/SE2005/000097
wherein the first alkyl carbon is substituted with an
oxo group 5 to define the keto function and R16" is
the remmi nder of the al kyl, 48 kyl heterocyclyl or
al kyl car bocyclyl noiety. Formul a VIjb depicts a
vari ant where R16 is a nethyl ene group whose carbon
stlttedvvlt jtu nta lso with |
appefed) il SrpdhiatadS obF Prad UAREY pBE g valles or @ and
K. Sﬁiqtlﬂﬁ,malhhbugﬁﬂfehpéﬁalsth}&wrbs bR dYiibahe IBYHoW an R
such as pyrid C3al ky Icarboc¥clyl such as
groyi ﬁgypsmn%%ylpumgﬁylt w4l b peparest ha sied}pé‘flgyratlons will be
[ n
apphERSiE it HEF%Q\I/T‘J gﬂﬁ&i& %?p%&&ﬁﬁ gé’ n%ekg? %Fgﬁﬁté@ms of natural

structures

or Ltmlemal(LbemmcRJaCIdsefoH)examplqmmwraimlyelcbmmfe t he
depicted R groups can be macrocyclised via J to an
appropriate R7 group. Alternative hydrazines of

R15Fﬁ®th“d$ba:o\oﬂpdﬂmds©f e ﬁ?lvénlImWHéfélﬁ hose, @fpréfﬂrékblaf tlonally

st.ruct ow. R
subRESd EnCertyl cm%a ﬁ%sa'kﬁﬁarbaaycdylcfpw%pl@)Cw@;a!kwp Groycioalky,
any\é%ff%ili rﬁ%@nf or fo g%i]b Egt\?ngré?énrégg’#Eg})r P@a yplﬁally

analaguestaiinatura @rwrmadurvl antincoacites elspaelaHy atnplmml amlnasamds such

s COVRLLEBE 1 oA By B S b i Bpovrc

R'"®\greuph inolude qmuﬂmxyl ayelofExyimethyl, t¥¥PbABASE6-p339\3, or iso-butyl.
PCT/ SE2005/ 000097 27 Al though formulae Vlja-Vljd are

depicted with a five nenbered carbocyclic ring as P2

Prefetrdd GhBludstin¥lbié -ﬁﬁ%yap@ﬁfe%mll WidreihRPisaneest oPbretdtsbly H, or
Y it

invention is equally adapted to other ~ con urations
hydegzing. and k. Favoured enbodi nents within fornul a
VIja-VIjd include

A further preferred G value is O 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
group U is absent. Conventional pharmaceutically acceptable ethers or esters
capping groups for R include C4-Cgalky! (especially methyl or t-butyl), Co-
Caalkylheterocyclyl (especially pyridyl, benzimidazolyl, piperidyl, morpholinyl,
piperazinyl) or Co-Csalkylcarbocyclyl (especially phenyl, benzyl, indanyl) any of which
is optionally substituted with hydroxy, halo, amino, or C4-Cgalkoxy.

Favoured compounds of the invention can comprise a hydrazine functionality, for
example where T is -NRd- 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 T. Preferred hydrazines within Formula VI,
wherein m and n are zero include compounds of the partial structures Vija- Vljb

below:
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5 those wherein Rg and Rz are H, or those wherein Rz

is an olefinic bond and Rq is Cl- C3al kyl. Alternative
woydrsazsne- | i ke configuration are found when GPC$/SE2005/000097

amno, and mand n are 0O, and R16 is an N |inked

unsaturated heterocycle as ngl ned bel ow, for exanple

10 pyridyl or pyrimdyl or & saturated heterocycle as

defi ned bel ow, such as pi perazinyl, piperidinyl and
especi al Iy norpholinyl., Exanples of such enbodi nent s
includethose of thforrrulae VIjc and MV jd: R R8 |
WW Rg Rg Ry Rx N NN OJOOJOV|j ‘
be

Corrpounds of at’~structures VIjc,and T
i near nﬁﬁ\ei Igﬁs avvn or 15 pre erabIJy
macr 63N appenepr\a

Alth h th e pf [

five rrerrberqe{qj ri§g 85 the P2 scaffold gt H
readi |y apparent that this configurati on extends to
ot her val ues g and k. Simlarly thes\gJ

configurati ong/fljvvl Il be applicable to other” N-1inked

heterocycl es as R16. 20 Returning now to Fornul ae VI
g1 N general, favoured R16 groups for the conpounds of
lnrférmhlaér\tljaoaﬂd M gale be-reaasiedias amalkyhy(or C1-Csalkylheterocyclyl or

Ci-Ca c?y Lkﬁﬁ?&)%ﬁy%@ﬁ vﬁ‘[@f'élgetégmlr%t a:ﬁp{le Eé Ié)q(g gﬁéztﬁ?f ed with an oxo group

to defmel tblaéoejd funph«mn;ahd Ri@ms;ﬂe, reﬂaanmderlotlyhmakw alkylheterocyclyl or

alky S RlRe mhist FariiAE Vil BoR b et where B3 bus rewbgane

group8uitase @nbbry iPs stitted MRhGargdswmosmménw @lﬁd HdWAROORD, where
I ndan dr oxy-1- phenyl - et h 2- phenenet hyl ,

Rb i 36 g PEAEI U598 Ey1Coabyl yeh arBLE e Ky nbisrocycly

suclt RSB o L OIRR A BoL LR 50 BLAG BE LRI
opticyadiy substgumdl aaodefmedsabcﬁxeaﬁphmunﬂs obpaniat siredtucesi Vifa and Vijb

ci.ds
e

can be linéar mo’eches as shown (both Rj are H), or preferably one of the depicted

Rj groups can be macrocyclised via J to an appropriate R group.

Alternative hydrazines of Formula VI where m is 1 include those of partial structures
Vljc and Vljd below:

R R
X R15 U Rx

Rz | | Rz
O ¢} Ru Rd O

i
R16 /U\ N
\G ril/
Rd
Vije Vijd
where G, R'®, R'® Rx, Rd, Rqg, Rz,and Ru are as defined for formula V| above.
Compounds of partial structures Vljc and Vljd can be linear molecules as shown (both
Rx and Rd are H), or preferably one of the depicted Rx or Rd groups can be

macrocyclised via J to an appropriate R’ group.
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bet a- net hyl sul f onyl net hyl al ani ne, L-cycl ohexyl al ani ne,

L-tertiary-Ieucine, L- norleucine, L-norvaline,
wO-2005m78195 ne, L-sarcosine, L-citurline, PCT/SE2005/000097

L- honophenyl al ani ne, L- honoseri ne,

L- bet a- ( 1- napt hyl ) al ani ne, é-beta-(z-napthyl)alanine

etc. Non natural am no aci g al so include the D-am no

aci ds corresponding to the 20 natural am no 10 acids

and D-am no aci ds bearing ot her side chains, such as

those Iisted above. ' Cl-CBalkyl' (also abbreviated as

used i n conpound expressions such as

Alth@ag*tﬁ&m%%wa é’ﬂJe)arg@leapngﬁcl wilh adivei memberashearboeyclic ring as P2
scai’i‘cﬂég1 l lﬁ\glﬁlslﬁ%ﬁﬁbé}ght {I‘\EP HRS Q%‘kﬁ&{t‘%f ﬁ{éalhoentﬁn i8 %@gb@bgﬁéﬁgg to other
configupatiors, ofi g @abdtky Favdmréﬁ dmnlqulmepmrwmm fmmunanﬁLVde include

thos%%ré@{\%ﬁ%\%h%grﬁ% gg%e | ﬁig@s%%gp inic bong and Rq is Cy4-

Csalkgidi tionally, any C at om in Cl-Co6al kyl may optionally
be substituted by one, two or where val ency permts
three hal ogens and/or substituted or the aIkerne
te ARl . ' L
AL B R PR A TG B ] a0 g e
0, arapﬁ.’%‘praraudinyee unhsaﬁuraieédhemrbhymmes Pefioed Belowd fage@mple

eyl BF B A SewRlRg neeroaibekndediia ity suchas piperaziny,

plpeﬁﬁmﬁsém ¥spetiallyraopholieyl., Fxaltles ofSuch3hbydimess include those
i ed herein includes nethyl et hyl, propyl,

Ofth?%ﬂ?‘tﬂﬁ?lvlc@@l\sw ‘opyl, any of which may be
optionally substitut eqqur heteroatominter yy ed as
described in 25 the piaragraph above or in lthe case of

"Cl-C3 al kyl ene" Rg applied herein deSRI:fI be

di val ent Cl1- C3alRy! o Di ety, inclRxi hg pr

et hyl ene and espﬁci a et hyl ene. T \

| onger al : s for A

unsat ur atiions |and/ or i nt errupt ons |wit h het er oat ons

as def i ne® ve. @0 2005/ 07319 / SE2005/ 000097 29
"Am no' includes NH2,\/| BHC1_C6al kyl or N( CiAjg6- al kyl) 2,

especially Cl-C3 al variants ' i ncl udes

COW@@U@'mﬁpaﬁ@l %Wﬁ}u%\dt? %@twj%ga@pedwm@wlws shown or

pref%ggg% 8& (b:% ﬁyl ?%&I%«%d W@:@ gp%g%éﬁér@??%'ﬁ%ugh these

partigkstrysiteres rEepc@dOVNE) /e rhamlbacédqung as the P2 scaffold, it will be

readjiL b eh AR CHhrguwreTioe-Bharie SRET iteE2R bl Sty , Sipiarty

theséltbafigurations will be applicable to other N-linked heterocycles as R,

Returning now to Formulae VI in general, favoured R groups for the compounds of
the invention include 2-indanol, indanyl, 2-hydroxy-1-phenyl-ethyl, 2-thiophenemethyl,
cyclohexyimethyl, 2,3-methylenedioxybenzyl, cyclohexyl, phenyl, benzyl, 2-
pyridylmethyl, cyclobutyl, iso-butyl, n-propyl, methyl, or 4-methoxyphenylethyil.
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and preferably fluoro. 10 ' Co-C3al kyl aryl' as applied

herein is neant to include an aryl noiety such as a
wohersy319snapht hyl or phenyl fused to a C3- C7cycisabdoghooos?

for exanple indanyl, which aryl is directly bonded

(i.e. Co) or through an internedi ate nmethyl, ethyl,

propyl, or isopropyl groung% defined for

d - C3al kyl ene above. Unl ess otherw se indicated the

aryl and/ or 15 its fused cycloal kyl noiety is

Curfé?ﬁ%cﬁ}%qrééds rgwt Ed,l{\&eoflngiggﬂlsvn%hrgggygitrgxy‘i’? | %eny -ethyl, 2-
thiophesakthyl, 2 Qmé’ﬁﬁﬂbh@éﬁwxyt@rrz%alf syoiykaynsingl | |

Cl1- Co6al kanoyl, am no, azido, oxo, nercapto, ni tro
Co- C3al kyl car bocycl yl, Co- C3al kyl heterocyclyl. "Aryl"

Unrﬁa@@r(a:g BRikPaEBS mﬂﬂ?dé‘g-aﬂ’ﬁﬁé‘ hBids Whe@eln"mé Isfid i is not one of the

I kyl linkage Is absent
20 na(wra@sssxcraynr@mmolmda(ﬁxam@sap‘mqremtuml @nind acidsamelude L-

etk in R TR Lo 2 hpaypng
norleymhehb—mbWalm\a/nL{dﬂnltmrye:Ilgeéﬂcyéme,SL-dltumn?Je Iy-rrrlgﬁmﬂménylalamne L-

nonigsgnect bela-bynabiyipBiEe EheiEts neb oPeGaiaaibelian natura

amiR A¢Ris alS® Nt leOREY i @ HBIdERY eSS liNg ﬁf‘th%520 natural amino
unsat ur at ed bond. Unl ess ot herw se i nd| cat ed

acidsyandoRtanyinorasids hearingapheoside chainsugiah amtf@@e\mm abaye.
substituents selected from hal o, hydroxy, nitro,
cyano, carboxy, Cl1-GC6alkyl, G -C6al koxy,

'C+-Clalkd afalsuxzitpre@add ck g C1{mgatk6&r ksetbipl c;oramd»umi exgreskions such as

o CofaiesERge Bpalid hoer s groen fe- SRR Hialband frenched chain

anpmm ¢#BoRehnaing gugh ra%aﬁéthyp etﬁwmgmp%&iﬂbﬂsw ﬁibmkyl a&%utw t-
- C3al kyl C3- C7cycl oal kyl'. Unless otherw se indic

but&tl r&erﬁylylsoeenfdy drexih Roptybaradigny sinvide ssswsers 13argof. The : alkyl group
ma)@ﬁ}{7 eSE:?QHéét%Pé%Qﬁ%onﬁo cﬁ’i‘ilbﬁ’eﬂgi éﬂy U%éﬁ'l ihe eéﬁémylt?na}y Sptionally

stituents se ecte rom roxy,
be s:upahimlied by obextwo mlwIGEal\le}éncymbrmaltMWemalogens and/or

subgihiEa B RN ot megttetef ey A Bbtad B QL fthe
hetdroatoRniskytdtet eit acotrliry ’termmL@&hé@ﬁ){@ bﬁbrogglafelyﬁ B@bstituted with one
orrespondi ng neani where t C3al kyl

or 2 hyRkegRn alems. gbsfé‘ﬁ’ﬁky%’@ﬁd E3ffse)ivhaave Bquﬁp'ongg\g meaning to
C-Gfalyl 86l 3R5PASInb o dEBAPor Y2 bdibbHdEmberonocycl i .

sat ur at
‘C4-Csalkyl’ as applied herein includes methyl, ethyl, propyl, isopropyl, cyclopropyl,
any of which may be optionally substituted or heteroatom interupted as described in
the paragraph above or in the case of C, or C3, bear an unsaturated bond such as
CH,=CH.

“C4-Cs alkylene” as applied herein describes a divalent C1-C3alkyldiyl 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.
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or unsaturated, heteroatomcontaining ring such as
pi peridinyl, norpholinyl, piperazinyl, pyrazolyl,
womaazeiloy! , oxazol yl, isoxazolyl, thiazinolyl PCT/SE2005/000097
i sot hiazinolyl, 10 thiazolyl, oxadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, furanyl,
thienyl, pyridyl, pyrimndyl29pyridazinyl, pyrazolyl,
or any of such groups fused to a phenyl ring, such as
qui nol i nyl, benzi m dazolyl, benzoxazol yl,
benzi soxazol yl , benzot hi azi nolyl, benzi sot hi azi nol yl,
benzot hi azol yl, benzoxadi azol yl ,
‘Arine Ziicidded RHS FNBZRIoskIk e/b@m@ “Ge-Aikgha, @spé@ihw C+-C3 alkyl variants
benzot etrazolyl, benzofuranyl, benzothienyl,
benzopyridyl, 15 benzopyr|n1dyl benzopyri dazi nyl ,

A0 RSSO fapd B Tad bl by, ceon e
Cratpgspealy GIBT - Graly, GEOMNCr adiyy or NH(C=0)C-Coalkyl

for GXATRE A GrantT e CHtangidie A GRORLTeRI 1o as

het eroaryl herein. Unless otherw se indicated the
hetero ri ng§and/or its fused

‘ henyl ei [ .
Halon ey balggen ag apetied heein & mﬁaﬂﬁg @%ug%'ésgﬁ,%lﬁfeitgartlcularly chloro

Q?ﬁje%é?gﬂ(jbﬂfn hal o, hydroxy, nitro, cyano, carboxy,
Cl- Ceal koxy, Cl-C6al koxyCl- Ceal kyl,

C1- Coal kanoyl am no, azido, oxo, mercapto, nitro,

'Co-%@%bﬁ‘ﬁﬁ %pﬁ%@ﬁ};r&p& gff gﬁ 3:{ %ﬁ\éh@% aq{ %@Ymo‘féty such as a phenyl,

naplht;ﬁyl o plariji mgssmtarn GgC;bycﬂoaMMdbﬁe?dlﬂpl@Gn@Wl Jhich aryl is

direchy Baaged e el 6t ihudUah ShinicrmesidegBetyl il Bgvior isopropy
ro@s bk Aefihé fords £CLdIkeRe EBB\%:XHIéé“s 6ﬂh€ﬁ~%%ﬂ|§a@6 the aryl and/or

espec:lall 6r|ng atons, or a %C iC r|n structure

its foerheycieal I@@etmﬁmtlgaalm stbstituiediwith 13 Apubgtltgenb selected from

rlCRRERTE ] Byan XSSl SR SR om0 Caato
C1-Gg2alkmﬂ:qn)dm|nonmag,l oxd; me&capmphm’o GdleEalmcénbonyclyl, Co-
caafiatrbrigh: A S B paprondting meanfi ' Whats ey Caallo
Ilnkﬁdé AMihsentO 2005/ 073195 PCT/ SE2005/ 000097 31 tetra

hydr opyranyl, tetrahydrothiopyranyl, thiopyranyl,
furanyl, tetra hyd rofu ra nyl, thlenyl yrronI

‘Co-?(giﬁgwqb?cﬂcm Cg(fyé]pﬁlfela' I‘F&é’ih% me%aWt ?@ﬁl@ éﬁd T Clg Crcycloalkyl
grotesucizas gyclopppyl ayglobuiyh abgblpbenﬂyb rmydbhemyl;dr cycloheptyl which

cyc@g%lgi%y}rgpgiy boggﬁgfsggggﬁqyb'ortl}m %P]I'W rmédlate methyl, ethyl or

prox?l%;&d&u’r’;hé‘£§l tefived fIricyE alkyiens bb&Vd. Mhe, cycloalkyl group may contain an
ydr oi soqui nol i nyl’, qui nazol i ny

unsa@tratsﬁ;hwsq ume&wth%w% lmdqtbwaqmcmlkyl myjelyris pptienally
subSRtEwitR Y | PO dtifusiiy Sbiebttdtfborihalo, hydroxy, nitro, cyano, carboxy,
C4-Cealkyl, C4-Cgalkoxy, C4-CsalkoxyC-Cgalkyl, C1-Cgalkanoyl, amino, azido, oxo,
mercapto, nitro Co-Csalkylcarbocyclyl Co-Csalkylheterocyclyl.

‘Co-Csalkylcarbocyclyl’ as applied herein is meant to include Cq-Caalkylaryl and Co-
CsalkylC3-C-cycloalkyl. Unless otherwise indicated the aryl or cycloalkyl group is
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defined herein. The saturated heterocycle noiety thus

i ncl udes radicals such as pyrrolinyl, 10 pyrrolidinyl,
woyvodaadsionyl , pyrazolidinyl, piperidinyl, norpRoiSEg05/000097

t hi onor phol i nyl, pyranyl, thiopyranyl, piperazinyl,

i ndolinyl, azetidinyl, tetra hyd ro pyra nyl, tetra

hydr ot hi opyranyl, tetra hyd3pofu ra nyl,

hexahydr opyri m di nyl , hexahydropyri dazi nyl ,

1,4,5,6-tetrahydropyri m di nyl am ne, dihydro-oxazolyl,

ontin g RFBRIY 3o AuHhCEb S Seinsted omihele ey, i, pvano,
carboXy OB -da iyl O 10 Bdxy | Oll-%blk&éy&l@eaikyjﬂ@ Oéﬁlkaﬁaya afio,

unsaturated het er ocycl e i nclu radi cal.s

azidgy gutMercapiPanie, QO'Q%R!'FV'%bP‘EM%?Pd/Of HP &saﬁkvlhe’ferocycly'
“Calbbc aglylha ‘fﬁ‘@é&lr porfd%f%%bﬁin l@‘\ﬂ?@f@"tﬁé Co ;{aiﬂéfPhM{age is

I SO I sot hiazol oxa lazolyl, triazo
absemtt r azol yI t hi adi azol yl, pyridinyl, pyridazi nyI

pyri m di nyI , pyrazinyl, i ndol i zi nyl, indolyl,

i soindolyl. In each case the heterocycle nay be
'Co-Coaikignstecooycy ' as pipphyd heidnglstmeémnmlmlbde‘:ychbmcyich@ saturated

t 20 S th f th
or uPKGERBd eI aRIRTOBRRIEIEH TS Hoh Eor et UV et TRy

plpé?Qﬁﬁi/lC *ra%l&ﬁ‘irﬁﬁia%lyl X226 'iéé&a%lylsﬂhéﬂn@lt’ﬁ%tﬁiézﬁolyl
i on’ of J'The suitably  protected

thnamimh, omnuazolwun 12:8-dpzed.cke, Acwﬁzolwlr Satrazelyhriaprnvddhighyl, pyridyl,

oy LSBAE Y, BOUREEH, 5t B g 45 i e, suen o
quiriw'nylpbermztnemtlazogatHmtzoaamblylpderﬁzmﬂaablya Healzethlaztnaxgxal of

ven S beii I8l BB L2 g b

1,2, RLBA2INI Ber Rfletrddd et ZGRGERL BeRiothidAyld Béhi@gﬁyrldyl

structure, can then be coupled to theagrovvl ng, ch

bengopy rinmdpl, @emld@gmmbpngpym@lxg ¢tg, wd))rjrmlsmpngpd directly

o B @B GB ETR Bt iy g oo oun

defiReT fBE200 K000 ZboB2. Abyuplchnpnbsetweded tings having an aromatic

chafiidinl Be 2ai a6 2 Fltroapl FBting nBhs bR ER b Fatpd the
hetdto ARQHHIPST iRBedphbhy rﬁéeuqeis o@sﬂbhw(d/ sUBsKﬁ!ﬂed with 1-3
car boni c- carboxylic acid dride (isobuty

subéwu@mtéfsgﬂq%@césromfﬂ@dhydreéx, b"ﬂﬁﬁw%ﬂ% carboxy, C1 -Cealkyl, C1-
csa(k@kgv(& ehag?@cgf&oﬂ% @P@B@ﬁéﬁo}gp{q@m' §AHBOGd, Thétap® nitro,

car active éster
Co-Cyatityicaohbaymil GasCsalkylinetasabyolyl Sdeterodyclyi’ b Heteroaryl” have the

corresponding meaning, i.e. where the Cy-Csalkyl linkage is absent.

Typically heterocycyl and carbocyclyl moieties within the scope of the above
definitions are thus a monocyclic ring with 5 or especially 6 ring atoms, or a bicyclic

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

Typical such groups include C3-Cgcycloalkyl, phenyl, benzyl, tetrahydronaphthyl,
indenyl, indanyl, heterocyclyl such as from azepanyl, azocanyl, pyrrolidinyl,

piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl,
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ester) nethod, Wodward reagent K-nethod,

carbonyl di i m dazol e net hod, phosphorus reagents or
wox0@ar31o8- r educt i on met hods. Sone of these nePODME2005/000097

(especially the carbodiimde nethod) can be enhanced

by addi ng 1- hydroxybenzotri azol e or 4-DVAP. These

coupl i ng reactions can be pe¥formed in 10 either

solution (liquid phase) or solid phase. Mre

explicitly, the coupling step involves the dehydrative

tetrgRUORHBRS, ey R R RREAY SRR T A Brahl o Bekidfv
thlenill yrrcwumxaw%'ambzélw , fiarolq, Inigkzalg, pyidieylbpyihidinyl,

ST A e e
bean@QQéWﬁ %bﬁzthlazgggrq&ﬁo%ﬂlsﬁéﬁlesoéagsyf %ﬂllﬁfﬁﬁ/ler

Springer - Verl ag, Cer’many, her ea
tetrahygspguineliny risoquinoliny|, Belialnsiraigpquinelingd rouwmazslingl, whi ch

tetrgﬁﬁrgﬁllﬁgi’ollnn Qﬁgaﬁﬁ%ﬁgh ara&yegf%vh(?&? ﬁiay%%agwo%%ll)q fsubstltuted as

€ cou |ng agen
defiNetilheekiny cl ohexyl car bodi i mi de, 1-hydroxybenzotri azol e
in the presence of N, N - dicycl ohexyl carbodiim de or
N-ethyl 20 N - [ (3dinmethylam no) propyl]

TheCs?ertG.%@éd Hbfé@ocyﬁl@ﬁ@@t* s ﬂ%dé%qgéﬂca%%h'd%gpﬁﬂ?’ﬂ?l I's

t he commer ci al avai 1l abl e (benzotriazol
pyriotidigyl, pyrazetinyl| gyma@l)dlrpﬂo@pﬁwny]nmorpholmyl thlomorphollnyl

I
pyraf 30IcB LR BB Ry, iRy, Bt Sy ShudRb R e
tetramairotihtadyramd, tetregydlroﬂmawu Im?yaiilgdlrttpyﬁm|dlny|ltl\rlpexl\zrllq4dlr<ypyrldazinyl,
| H- nzotr -1- - N, N, - .
1.4 B2 ey AR s AT R E sBata 1 2ad hanib o,
1,2 Bftﬁl‘aﬁi%argﬁﬂd ugikidle, r‘s@uﬂémau?gmt -dlucﬁad“@mrrﬁuakbwmyl 2,4-
‘avai | abl e 7-azabenzotri zol

dione, Wf‘@cf%ﬁrﬁl%wiiﬁt'éfﬁi%ﬁémpﬁdﬂ%%ﬁfh@ﬂ'é WIthr@ aromatic
chag. i c oérsgﬁﬁe%rhgﬁhleﬁypgg ﬁ/ a?&yf"ﬂméﬂﬂ{dt intiALYSPL pyzolyl,
isoxdizotyt, ﬁ@dthiazmymookadlamlybmmﬂ;ylptbtrazd)lylr thiadigzelyi, pgridiayl,

.d. . d | et.hyl i N- hyl I
pyrifeziByh oY D RABA RNy MioBgig. el RaRER I P case the
hetdroydle atdy 166 cohddriged vdth @ ppEhgfri H@Ubrn$abé3ﬁ?:||&¢|ag sgglém

tenperature usually WO 2005/ 073195 PCT/ SE2005/ 00

33 ranges between 0 C and 50 C and the reaction tine

w%ly ranges between 15 min and 24 h. The
i onal groups of the constituent am no acids

Synifesés af thg qonspoundsmf cbhaeptesdnsindemtimrgcamlee petfptmerg by different
cheb‘ﬁ%ﬁ ékrgpef%ésomaso?ut%nf&rs p?lgsg for lénc%?n ina |on S#Losfh 'F-he suitably
protected individual building blocks can first be prepared and subsequently coupled
together i.e. P2+P1— P2-P1. Alternatively, precursors of the building blocks can be
coupled together and modified at a later stage of the synthesis of the inhibitor
sequence. Further building blocks, precursors of building blocks or prefabricated
bigger fragments of the desired structure, can then be coupled to the growing chain,
e.g. R'"-G-P3+C(=0)-P2-P1— R'8-G-P3-C(=0)-P2-P1 or R'®-G-P4-P3+C(=0)-P2-
P1— R'6-G-P4-P3-C(=0)-P2-P1.
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groups that can be used are listed in G eene,
"Protective G-oups in Oganic Chemstry", John WIley
w&283n83198ew York (1981) and "The Peptides: AnaCYSE30105/000097

Synt hesi s, Biology", Vol. 3, Academ c Press, New York
(1981), hereafter referred to sinply as Greene, the

di scl osures of which are her?@oy i ncor por at ed by
reference. 10 The a-carboxyl group of the C-termni nal
residue is usually protected as an ester that can be

Cof§5 65t S5 e ahost 451 255 o BLrERL AP PifiGe
fragisriy ban bei oxefidy bai listh afaehdbrcmmﬂung %))roc%cﬂlr&/bu@lﬁé@tr% azide

such as benzyl and substituted benzy

methgd; mixgd Q?éb%ﬂ"éﬁé@w&)c ﬁP'ch?"BMQ'éd%('SWLFtW %Orlo&f Uate)\;@ethod
carbBifidS URByAshd Xy eacﬁélﬁ%‘ﬁ&é‘y&nsaplg)p?%?&%ﬁ%ﬁ ﬁr v?aste;rggluble

a-amno group o am no ac oupl e
carhodiimide) methodt activedestan{pnitpophiesyltéster, -bygrokysuaciniqimido

estd s, GPofieEone R TR e Yarfotiluilh BalReypoted”

phosbhdsmbyéag@ﬂd opok@bﬂ@ﬁ@édddtl@ﬁyﬂ\éthads Bamalof thed@ methods

(es B/ITB&CP r oy B"S such a nzyI ﬁx%/caa%yoallqu?z or 2)

hyd%iybéﬁicﬁﬂ&é’[@tdmﬁl-lwrm%'co r)eacl?rén J:él’PPé Ffo med in

carbamat e groups such as tert oxycar ony

eithet seIntjemfligoityphasaliar sol pb%emet hoxycar bonyl , and
al Il yl oxycarbonyl; 4) cyclic al kyl carbamate groups
such as cyclopentyloxycarbonyl and

Moredsdpticitly, thamaphmmsiep 15\)ol‘aéd<mb c@‘rgdrﬁlvelﬂohpmg aba free carboxyl
and henz uch as

he | k I
of ope GRRAYH Witk e FraRamINO Bl of e Pl eeriont B fe pekseht of a
couﬁﬁrﬁﬁ“@@é’r\tt’tb OHR A ARNg éﬁl@@'ﬂohba@é%imi@% of $&n Eé@élﬁl/gréﬁénts are

-amno prot ectl ng group Is ei ther Boc or

fouraiﬂnrgﬁr@éaldezgtbpp&apn\p@@t@@ph%mlsyy for exasdRl MoBoq!ﬁmrzkﬂe
" l T
PRl CERTAL 2T REEd, Shilafmrd” B, S, fHsRY pereater

snmpllyepfen‘éhietb atsfﬁod/&hs%@ﬁ)&hé%ﬁﬁ%té%ﬂwﬁliﬁ@%h@mgﬁfcorﬁérated by
t hods

ed h f Lce. .
refefaticey bapORsh Stsulieble Saubing 3oSnR rBCh-GicdhBhmaiearbggiimide,
1 hﬂd@bx;}b@an@bﬂ?é%ﬁ% iArthée 'br@ééhl’:é ohsEatfoycibhexyleatodiimitie or N-ethyl-

ammonium salt is then neutralized either prior to the

N'- k@dﬂmethglammohp@pvu carodiimids. A rrariieal and usgdH cagpling agent is
e BHERY Sl Leble e BBV, LAmRIAAIRTPRES o
hexgflwarpphespredel, eithee by daglé ot i thé peesmnd ©f drheydroxybenzotriazole or 4-
DMAP. Another practical and useful coupling agent is commercially available 2-(IH-
benzotriazol-1-yl)-N, N, N',N'- tetramethyluronium tetrafluoroborate. Still another
practical and useful coupling agent is commercially available 0-(7-azabenzotrizol-1-

yI)-N, N,N', N'-tetramethyluronium hexafluorophosphate.

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-methylpyrrolidine or 4-DMAP is added
to maintain the reaction mixture at a pH of about 8. The reaction temperature usually
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pi peridine or substituted piperidine in

di net hyl f ormam de, but any secondary am ne can be
wagerh/073iee deprotection is carried out at a teRPESELIOE/600097

between 0 C and room tenperature usually 20-22 C. 10

Any of the natural or non-natural am no acids having

side chain functionalities W3 | typically be

protected during the preparation of the peptide using

any of the above described groups. Those skilled in

rangeiohiyerlics G ABR BB g nsiset4i ik debo el dendifnsen 15 min
andfagngt i onal i ti es depend upon the am no acid and

presence of other protecting groups in the peptide. In
the selection of 15 such protecting groups it is

Thejgﬁctfoﬁ‘r%i rotu @%f%ﬁ@c@ﬁ ferit Pﬂﬁ% acﬁ%‘éﬁgrr—ﬂg%[?& Beggrrotected

pr ot ec coup Ing o e a-am no group.
duriag éhmc@rplmqaae‘msr te avoistfoanatidreoburddsiredgromdecThe grotecting

arois B B 3o B1% D8R Rye S B OB ol e 2830 °

Chensisiiy" OohriZWu@yC& Sohs| Newardrk ¢198 1) andhahs Réptrdmsn@nalysrs

Syl EASReT Tk prademe i N e ORI, nEE R referred t

srm;ﬂ&%’s@r‘eeﬁ@eth%%éélgﬁrrég%‘fththé}e Herélsy mBatgbratd by reference

cysteine: benzyl (Bn) ethers can be ‘used to protect
the hydroxy containing side chains of serine,

The S REBrBbe & e S BirPloaFeieBRts RN rBRe e aF AB o5fSt that
can A aved] tacgnré ﬁ@baﬂbdkﬁrﬁla@rd %ot%@trﬁb nguﬁp@ thaoesari Be used include
chosen for the a-am ne prot usual tert. bUtélas

1) ameﬁerﬁ%@aa W@thydrrtﬂmﬁh%'lé” @m:telartabﬁéaraibr' qStRIB SHE
i
ben “an‘ﬂ%&@ﬁtgﬁeﬁfﬁ%ﬁﬂ{l herre rﬁ%ﬁeeréan J%ﬂ(?%’ogg%\{eocf S¥]l>mia a§le or mild
reduoéwenmarysl sushtas tricblor@@hylsgrarphenaayiastensd gl ut ami c
acid. Triphenylnmethyl (Trityl) noiety can be used to
protect WO 2005/073195 PCT/ SE2005/ 000097 35 the

TheShirifte g Pt stidaich Ginging & cihidi be eduptetsisalpicalyfPotedtb®. Any
I nhi bitor sequence is conpleted any protecting groups

protaeling grepp &aomn invheaevean htawsrs: Exgmiples eft siehtgrotpeinclude: 1)
oo/ 5E 8%, 8 RIEFA AR, pIFERE AP SUERSBHR D aromat
carbaimatb grédpsssirdt ad bemtyldtyeaROngl (@lgz arat) dnel sudstitieed t o
bensﬂoxy%%rbsc?n%/ﬁsf Oang g huore%yl?nthﬁgJ(yecgtrbosnt %Emg(f:); tISB“E\Iiphatic
carbamate groups such as tertbutyloxycarbonyl (Boc), ethoxycarbonyl,
diisopropylmethoxycarbonyl, and allyloxycarbonyl; 4) cyclic alkyl carbamate groups
such as cyclopentyloxycarbonyl and adamantyloxycarbonyl; 5) alkyl groups such as
triphenylmethy! and benzyl; 6) trialkylsilyl such as trimethylsilyl; 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.

The a-amino protecting group is cleaved prior to the next coupling step. When the



10

15

20

25

30

synt hesi s of conpounds according to the present

i nvention. One approach is to first 10 couple the R8
wgnroesm731est he P2 scaffold and subsequent|y addpCisE2005/000097

ot her desired building blocks, i.e. Pl and optionally

P3 and P4. Another approach (s to couple the P1l, P2

and if present P3 and P4 noi€ties using an

unsubstituted P2 scaffold and add the R8 group

afterwards. 15 Conpounds wherein Wis 0 and R8 is

Bocgrlf%?yf Hoed- &3k lﬁ{étﬁe{i? 8?8??%!:3 Ere Ei?luor agetic acid Be?toortiﬂ o

ocycylylI™ can Dar ed 4cco
dicijorareetbare derddCl ibelioxanektor lh/lethyﬂSgcéihteetTél&l res(sllﬂmg mdnonlum salt
. .Ch 98 31 .875- 85), @as depicted in Sch
s 1 Bt bitna it e ehimius st ingiask avBlompsuch as
aq@@&éﬁmﬁdréﬂbﬂ@h@rychminés% aRAldformathhne@r dBtonrifdBor 41 O

1b 20 Schene 1 Treatnent of a conpound
d'm@mwfgrmawgdeawlme&tj&%mpgwm useds thel reagents)of ohnicerare

pip&RivE or Qﬂ ﬁut@gm ﬁgﬁ?é:fn (ﬂﬁgtlﬂﬁfoﬁhgmﬁf‘é %‘m §h}t’ geé‘orﬁﬁﬁﬁ amine

such as sodi um ssium e in a
candas vegett. Tlhekdﬁmtoilmtlcbryis‘ mrnadmd’eaifa)tdmwmdtmg betasdén 0r1Cadnd room

xide with an al kyl ati ng agent,
temh@%&”f aily%%ﬁ L;ea suitabl e | eaving group 25 such as

a hali de mesyl ate, triflate or tosyl ate, provides the
desjred supstituted derjvative b). WD 2005/073195
A“Wéﬁ‘%@@@ﬁs } 9ot hatusy am'f'@raﬁ@'tsm;'aéarw sifle clpig fopctignadtips will

typitAR kg’@ pEHOSEY td'ﬂlﬁﬂ? Ph%%rr]étgﬂ SAHE ?QBM@ Pé‘my‘atnﬁ/ud?g}?# above

reacti on by react roxy g
desgjfilped gmlpée§h0&ﬁjslallexbh11dhe@ft Wllliappreolatetthat tpee@&ruhen cazmd use of

ol BARBTEE R 0504 b B bendwon e

amina @rtiobamdnpve)sleab@ of &%D})rdiécﬁd"gegﬂoub@n the\bepiidaoithe selection of
nt hesi ; Rano et al.

SUC'%@(?%H@S@ aFpUpaLi is dew@%'e tb%t the FPOURsiE Tt semovedkduripgihe

t 36, 5 6193-6196:
dep%tgéﬂt'oenraq&%@‘f’]&?’r%?%g‘hée '"°:Pq§é?t 1004, 35, 27,

4705- 4706) .
For example, when Boc is used as the a-amino protecting group, the following side
chain protecting groups are suitable: p-toluenesulfonyl (tosyl) moieties can be used to
protect the amino side chain of amino 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

acid.

When Fmoc is chosen for the a-amine protection, usually tert. butyl based protecting
groups are acceptable. For instance, Boc can be used for lysine and arginine,
tert.butyl ether for serine, threonine and hydroxyproline, and tert-butyl ester for
aspartic acid and glutamic acid. Triphenylmethyl (Trityl) moiety can be used to protect
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10 Alcohol (1 a) can alternatively be treated with
phosgene thus providing the corresponding

wohbaroasos mat e whi ch upon reaction with an an RET/SE2005/000097
RBNH2, in the presence of a base |ike sodi um hydrogen
carbonate or triethylamne, provides carbamtes i.e.
Wis -0OC(=0O) NH, whereas re§gtion of al cohol (1 a)
with an acylating agent, R8-CO X, |ike an acid
anhydride or acid halide for instance the acid

. Of | .10 5 provide ers, i.e. Wis -0C(=0) -
the %ﬂt?%ﬁgﬁgf%%gﬁg (% 1r@_f’jcy§ﬁe§{§ Gl kyI ating agents R8-X ar e
described in WO 00/09543 and W00/59929. An exanple
nthesis wherein R8 is a substituted quinoline

of the.
Oncg e JHIPHRT SeqUSRRRS GaMBled S Pofpoling ORN R AP MAYERY
whaf@/e'r"n%ne\ lgdl'cta(tea— Q&/ %h@&h&%@o?ﬁro?&t%%r@pé ThesBPr&Sedures
Schene 2 2005/ 073195
are wejfkemo@@/tmmleotam the pgdel - Craft acyl ation of a
sui tabl e substituted aniline (2a), available either
comercially or in the literature, using an acylating
Introaigetion bf ke BZSULtltaélhtorl de or the like in the

g€sence of boron d al um nium
The Nt Gl RaDa tpupb i BRI $daotlit 4t resiveniat stage of the
syntﬁéQi&'o@' @8mpdRhds @@ékﬂ’dirgﬂo%e b?éé)eni Mvantih.RDQE ¥ppidach i s to first

carb lic acid under basic conditions, such

couplg tipﬁ;/ @relen tq Hnet%sgaf@d; ABe subswe@élv iagigtthe, @ﬂmj@iwred
builc;i% Ib!)&\/(\:gg l@@?é% Bﬁﬁorgillg% Cﬁd’ﬁm Qng éﬁ’ls fo_couple the

I Ng" closur |on
P1, E@rashict if pmseht R3 qmdtl%\ﬂamalahetsmstng)an unskatntuted P2 scaffold and add

th grt - butanol ({l)row des quinoline derivative (2e).
€ CuPIBIR HEWEIISvat i ve (2e) can be coupled in a
M t sunobu reaction to an al cohol as descri bed above,

or the hydroxy group can be displaced by a suitable 10
Comwﬂﬁ@w@r@wﬁx’s@&aa@% ishakylg £o1GaRikylaarkecygulyl, Krooni de

CaalRihbRFb ARy yP¥ah bBHrBEAed Yccording to the procedure described by E. M.
Smith et al. (J. Med. Chem. (1988), 31, 875-885), as depicted in Scheme 1, which

illustrates the technique with a saturated P2 scaffold wherein q’ is 0 and k is 1.
_R8

OH
X—R8

O O o O

1a 1b
Scheme 1
Treatment of a compound containing an unsubstituted P2 scaffold (1a), which ca be
prepared as described herein below with a base such as sodium hydride or
potassium t.butoxide in a solvent like dimethylformamide followed by reaction of the
resulting alkoxide with an alkylating agent, R®-X, wherein X is a suitable leaving group
such as a halide, mesylate, triflate or tosylate, provides the desired substituted

derivative (1b).
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quinoline (2e) with an appropriate hal ogenating agent

for exanpl e phosphoryl <chloride or the like. A
woanisary19sf carboxylic acids with the general BCT/SE2005/600097

(2c) can be used in Scheme 2. 15 These acids are

avai |l abl e either commercially or in the literature. An

exanpl e of the preparation

2- (substi t ut ed) - am no- car boxy-am not hi azol e

derivatives, followng the procedure by Berdi khina et

at. Chem Heterocycl. Conpd. (Engl. Transl.) (1991),

427- 433, is shown in schene 3 below 0 NR S S HOBr

AlteNrdtively| if blBis GRNTRSH Nhe IR N@wﬁam Pe n@rcb@cea vidia itdunobu
i our

(g 3@ d 20 Schene a% Wi t
reagjiop r@ﬁt:t"zﬂﬁxﬂ hydgey gwerﬂf§°mp°ea§ @émﬂm?e%e%sed alcohol or
thloﬁﬁalﬁé Epééeﬂf:etotﬂ FipRIPRTNBEPRhE aﬁméhea&ﬁﬁflnd\’bpgnt Ig<e diethy!

tert- lisoth I oCcy anate I n presence O

azoglicrdoxyiates dpFHByi @shptqwi arodicarboxydatedMAD) eethe Ilke
(Mit uﬁﬂ&ﬁ@%tégﬂgeég' 'élﬁfa gy Byos.qamyaly of he, g&@ﬁcﬁ Lett., 1995, 36,

group ‘condi tions. 3ubse
22, Bﬁ?@i@ﬂgaﬂ{mhnak et hl. O'Dastmeﬂﬁordbett.ya@@&ed, 3¢ B519816196; Richter et

ol TR biHipPPEdn0s daleg708ha P2 bui | Ui ng bl ocks

wherein the R8 substituent is attached via an am ne,
am de, urea or_ sul phonam de, can be prepared from

Alcahl fi) sapalternativelycke Beetpdivith phasicene dhesprovidiagtiee by
corr; 5 n}?d gﬂlg%fbnﬁaféx%@ﬁ%pgﬁ ?é’eﬂ:tlgfm Wi {heaﬁ;ggrf ﬁe?‘ W&ﬁ-’l n% t[l}e

erivative nto" an azi or 'exa
predenaasff arbasedikersodiym hgarogen ava[bormt@ oatrfahlnylamlrm @rowdes

O AED: SRl T ot AT i v
ageﬂf R @ix hlkézdrﬁ@cl@ranh%dﬁd%wiﬁ’d RAlidRfor I Agndd MRSARI chloride, to
ent like di pheny %FB osphoryl azide (DPPA). Reduction

pro eﬁﬁ@rﬁaiﬁd\év@y -@e(=Pyti ¢ hydrogenation or any other
sui tabl e reduction nethod provides the am ne. The

am no derivative can
Various alcohols R3-OH, and alkylating agents R3-X are described in WO 00/09543

and W000/59929. An example of the synthesis wherein R® is a substituted quinoline

derivative is shown in Scheme 2.

0]
H
2 oy
o zc
S — o}
0 o}
2a 2b 2d
R9 N\ R9 R9 N\ R9
s o ¢l o &
OH X
2e of

Scheme 2
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be reacted in a displacenent reaction with an

al kyl ati ng agent of the general fornmula 10 R8-X
wohersasidR8 and X are as described for schenme RCTSB2005/000097

form P2 building blocks for use in the preparation of

compounds of general formula VI, wherein Wis -NH.

Reaction of the amino substi3ut ed carbocycle with an

acid of the general fornula R8- COOH under standard

anmi de coupling conditions provides conpounds wherein

St AR RN N

conﬂﬁéhﬁaﬂyfdrﬁh it |he@rnur@ppém|ranaé®|aimglag@ht like aéet?uémbm 6r the
R8-S(O) 2- X where X is | eavi nglcgrou

"keé&mpmrésevl%iaf kRron; tﬂchlﬂ@dw@@ alwainigm Hichlaside ip acsalvasy like
e OHMRRE HESICR AP IRIN B9 4 BN REROR, LR acia o
undep hesic candidons, suchrasandgyddinec brthe presenmepifanoactivating agent for

the ég{qq%gl% Q%Hgt oi?@#[?ﬁée Bhgm @E)y\gem%ﬁ#él%gﬁpeaégg %ﬁ)l/aeration
undehbasiocanditions tkd p})ia@smm tayt- blﬁaﬁ”ﬂe@rgte!m bhtahbepﬂﬁmésﬁﬁunolme
ely, am no  subs

de“agf'\t?o@fa Sbafie deiteddelramos ravblas Haﬁd@ismbarrﬁa@on toan
achPfol h§ @6¥&ﬂ§§oeal53ve bh%éj}%ﬂrbﬁﬁgr%ﬁp%éﬁ%é &lgﬁﬁbe 2 By o diftable

formation of the urea l i'nka
leavimghgroupgruchsgsonbirlide likkeachipddss bipmideber ladldel treatmntm

o048 VB R v T ERapian
chlarileadrtthe bileel directly to the cyclic P2 scaffol di.e.

is a bond in general formula VI, can be prepared for
exanpl e by using a replacenent reaction wherein a

A véﬁét%l BPLSbLRAN AFILHRH NS Héﬁ‘er@ﬁstﬁi’étm‘ée(]%) 84n Be u@@ayﬁ 8cReme 2.
he |like on the P2 scaffold is repl aced

Thege gcidscrrr@vgiahle eithehcesmerdaliyher i ﬁb@ytﬂrat@r@ rAmpxample of the

L A e e

proceshuce by Benikhiaaret taheClinmdr ldaterapyol | Compd. (EnBR Tparet )i $@81), 427-
is reacted with itrogen atomin the heterocyclic

433Rks oy s&feme %K’)EP Ry Ry Ry, Rz and * are as
desci bed above Wsabond Rz Rz 0

S
. , o) .HBr

3a 3b 3c 3d

Scheme 3

Thiourea (3c) with different alkyl substituents R’ can be formed by reaction of the
appropriate amine (3a) with tert-butylisothiocyanate in the presence of a base like
diisopropylethylamine in a solvent like dichloromethane followed by removal of the
tert- butyl group under acidic conditions. Subsequent condensation of thiourea

derivative (3c) with 3-bromopyruvic acid provides the acid (3d).
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Compounds wherein a tetrazole derivative is attached
to one of its ring carbons are 5 conveniently
wonrepareds by buil ding up the tetrazole noi ety #CTSERI05/000097

on the P2 precursor. This can be achieved for

i nstance by transform ng the hydroxy group of the P2
precursor into a cyano grouﬁ*?ollomed by reaction with

an azide reagent |like sodiumazide. Triazole

derivatives can also be built up directly on the P2

P2 %’Lﬁlou@ EQEF%ghsﬁe%?@%B gg%{st 1%%&3 tgfa&j%n{{\%qmlde urea

or sﬁlpihbnwﬁtleb)caa bEHZrep i RIS idmino substittitedncarbodyttes achieved for
affo d?d azide and a suitable glk yne derlvatlve

exa@’(pil% Y RRFIYMNG /B dwdfQxy o8P 88 theptorrspond ing hy degyex derivative
mtoM@é’?%ka&Mble‘)& QénserﬁlﬁlFJ'il‘?@ Hydir%ﬁgtg'r&ﬂr?l ? sk&ﬁable

prepared by reactinhg conmerci al aval |
leaviirthpOUpdRHali asha swsylate av hdlegerrilk@zbloedeefpiIo\aed bwubaintutlon of

e e o
d|p|"&an&|riha>lsbbory9azlbeI(D?Blﬂv)remedwdtlbn ofithd haylewrcdﬁailyiﬁ)i B}?tﬂbgdnatlon
react i

or any oihdl SiAD B SR M HALPTFRSRATS SR Jier AT Maiedivative can
be rbabﬁahulaadwacémeﬁh@a@mﬁwnﬁ %nq;ﬂ @hﬂ@é&&h)&twge@bl formula

described for example in A | angovan, Y. -
)(/\mk@relm R |anc|_Q§ areag deggrtlbed fogggl:gemg 1, 1c3ﬁ>1rnl%2,buﬂd1ng blocks for
use i X Bt aton, & B3trdh RS of B8fiedl KRl TP YilerB WIERNH-

Reaatioeof tfmzprhmmgsuh‘stltumd éarbbuyd:lelwmgn eb1 a«nu dfthet benarahfermula R®-

h th d fu
coGH witetSiahslitd 3imidn e Bt ioR sroWiiss Sompgungpherein the
R? s0bsH@iehsisdinked diz2as alidd Bod) varbas sdddtioh Wshd AmfirRPsubstituted
het erocycl e are extensively ‘described in

CarWG@M" an approgriate derivative of SF”'G'FPEJE%/'%O@@TX Xdhere Xis a
,g;gg‘rg t
lea poOsSTt i ?%mﬁg\ﬁggﬂsubst [ tﬁuréﬁ?ﬁdcﬁ& aghé@e ?%géscl iC
sulpdi\eniawdes/é:qnnpcmridemmaemdyedmkagebbemm the cybtlic scaffold and the
i on 0 o nds_accor.di n ent

R ShSBRER s Chs Rl RS IR R R B et P B bePAHG b

treabh@m‘@‘ aniihe s@ﬁbftﬂte’tﬂ(béiﬁo&&&)@witﬁ phb&gérieRaaffdrt Ae @6rr€§pond|ng
gnents are available either caomercially or in th

chiord lbamaIefolQuat RiTCaRIARE YIS 065 BOASINGnATlewasH Suctbe amino
sub$fitQBaRARFPEERECEaN BIFEAGEMWRN thS2QRHMAA BRI RidE P R Ehate of

the desired R® substituent for the formation of the urea linkage. It will be apparent that
corresponding reactions will be available for P2 groups with other ring sizes and

substitution pattern.

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

heterocyclic group. Alternatively the R® group can be introduced by way of a
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10 Schene 4 shows an exanple of the preparation of a

sul phonami de derivative to be used as a Pl building
wohoslo73@ed t he subsequent coupling to a P2 bubCuisEgpos/000097

block. 0 0 "INII Pg RX)~OH + N I1-R2 3 Pgi N

HSI-R2 71 R7T R7 R71 Q 4a 4c WR8 )gq )k WR8 O

OMH)qg H2 NN8IR2 O O ( HR/ R H11

INT-il-R2 OOOR7 R/ O4d 4e Scheme 6 The

sul phonam de group can be introduced on a suitably
MitgurdibeicreatigirvAgrelf itk ﬁ)fd? Xy é@u‘ﬁyoftt BEur%Br H}%acted with a

amno acid with a cou ng agent, arrp e
n'tre@ﬁrbammthmw@mcacl( grogp. t he Ilke in a sol vent

li ke THE fol | dbyreawlon with the desired

sul phonam de b) in thejpresence of a strong base
such & 3y di azabi gyclobs. 4. QiIRdGRq ¥5£98qdHB &f]abohe
Al tern y the—am no d calidepdngeat ed Wt

desi red sI glhonam de (#D) &0 the presence of a base
li ke diisopropyl 20 ethylfanine followed by treat ment

Cotipbinds, GRbRin Bd-RIRI dphIREYS T EHed 8 dilc 5t '&e Jhns are
cong@mlpn’@y} RreP@sed) by byildirg mp\tae teifaztollferrmmtm mllrpctly enthenBZ
e 1 o 03P 5 DTSRI BB S o o
P2 prsicngsos irdo MyianmﬁgrbopliolfoWed&m r@@cﬁ@ﬂdntﬁ AnnE@tid® Peadehk fike

usi ng [in ent su%
sody 2212 . Fiizle ceReves.can)aise Re kuitiwn diseothrat thet R arsaursor for
exaffipfe B?Mﬁb%ﬂﬁ“@%%?%drﬁ%%f tHe P@%réﬁﬁé@ﬂﬁﬁ) M afde group
followedebyS laJ C3+2 cycloaddltfc))n reaction of the afforded azide and a suitable alkyne

derivative.

Structurally diverse tetrazoles for use in the above described substitution or
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 trimethylsilyl 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
triethylamine in the presence of PdCIl,(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 wheh attached to the P2 building block either before
or after coupling of the P2 building block to the other building blocks.

These methods and further alternatives for the preparation of compounds wherein W
is a bond and R®is an optionally substituted heterocycle are extensively described in
WO02004/072243.
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sol vent |ike dinethylformam de, gives 4e.
Al ternatively, the sul phonam de group can be

wonoospdsioed at a | ater stage of the synthesis, PEDISE2005/000097
exanple as the last step. In this case an amno acid
with the reversed protection pattern, i.e. with an
unprotected am no f uncti on48nd protected acid
function, is coupled the acid function of the P2 10
bui | di ng bl ock using standard peptide coupling

Co %gﬁj}g% h%(}%lg A1La Bﬁésgg ﬁ%ﬁ'/(pr %esnggp\?gg? vg{@vs%llbsﬁ)t{lent of

the carbdeydlio mrlf/aﬂivet ineschehﬁﬁ Rayisd be tused iy theLprephrdtionvwssd

by cg gl i ng. of, the sul phonani de as descri bed above
COMPREAJS, REFULINGJRYBR REESESL INVENHAN. by | di ng bl ocks for the

preparati on of conpounds according to general fornula

VI wherein Ais an ester or an am de can be prepared
Synthesiseand intigduetionoofdt] Huilding blegckss  t he appropri ate

| e . .

TheAS eBlasdlspaTA g RAGRofCor 1 PaTheR e danie ciher
corrme:ronatly pgint thediteratiak, $eu fovlkeaamnplehdiCeD0/08548 aGRARD0052929

v PP o

OGscarsson et al Bioorg Med Chem 2003 11(13) 2955-2963
and PCT/ EP03/ 10595 filed 23.09.2003, the contents of
Schemiechshows anexapwieobiienyeparatien ehe éulp@@nﬁmﬁﬁjgerwatlve to be
r
use&gg%r%’fbpﬁdlﬁ Rﬂ%pSRéy%ga&;sggﬁélbepa I| g?cilal'ﬁél ﬁud}ﬁ\b bidck.
suit &bl e Pl aza-am no acyl noiety |nothe coupllng to
t',he P2 fragnent. ﬂThe prepar at i on of [laza-@m no acyl

Pg” NOPEL i @ i+ desierisberk by M, D alg,in_Jd.
Red. RChem , 47, (@004) 3788- gg} Rd Hanjjexanpl e is
shown in scheme 5. WO 2005/ 073195 PCT/ SE2005/ 000097
42a O >~0)~ NN @BO-ANFN ~ O | - - ke~ Ru Ru Sa 5b

R1' is as defined for RL but is not HO O O HzN-i | -R2
0

W—R8
W—RS8
><[k ﬁ ﬁé‘i“/ I
H,N
—s5— Il
R7”” R, g %J\ ﬁ R2
O R7 R' o)
4d
Scheme 6

The sulphonamide group can be introduced on a suitably protected amino acid (4a)
by treatment of the amino acid with a coupling agent, for example N,N’-
carbonyldiimidazole (CDI) or the like, in a solvent like THF followed by reaction with
the desired sulphonamide (6b) in the presence of a strong base such as 1,8-
diazabicyclo[5.4.0]Jundec-7-ene (DBU). Alternatively the amino acid can be treated
with the desired sulphonamide (4b) in the presence of a base like diisopropy!
ethylamine followed by treatment with a coupling agent like PyBOP® to effect the
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Coupling of a ~ 11 OAN-NCH TFA P2 fragnent AN i N

I1-R2 Ru Ru O 5C 0 5d Schene 5 Incorporation of the
wappsopsioat e N-1inked side chain, Ru, on comePCraELos/000097

avai l able tert-butyl hydrazine can be performed for

exanple by a reductive amnation reaction 5 with the

appropriate al dehyde or ketéhe as described in schene

19 bel ow whi ch produces the N-al kyl ated carbazate

(5a). Condensation of 5a with a desired chloroformate

t he prese base i ke t hyl anmi

introg Ao oS REHTpRamidRSfchp- RegteLAfhe ey ko Bty awwp bv

stan@8rd rheehddd' arkiduBskqGart d(ﬁh@nn B & @oabuiMi IbCImp/ré ared as
usi n%qlthe appropriate cond| i ons depen on t

desasiped Helew,Rasing §@@Haﬁ%m@mc&sﬁr mide wm@@@ Hen dlkefttﬁng a

coull S, BFIS L MDD B 35681 BRI i

hexafkrogtsphatehbifari)de te prg@nce of adadesechi@sdliisapropylamine ina

sohSF SRy R e BERR MBSy He, S o troum can

be intfdican t@*t 8, IatB]?s{‘é@@@th%’ EPivthesis, f@ueb(dmpte & mdlqa?f sIEpt Inethis
preparation ol conmpounds acCccor enera r

casd /i ARG RO TRHBVEIRE Ao B olials PRRDRES. W PRSP @iBgted

|
amnﬁ@@@ﬁoﬁg@@%%&e@%a&i{fdn%ﬁ@ﬂ |€) gegﬂglﬁd the a?'glfgﬁ%m of the P2
builcg'eglbroa:kl@inmph@areldoap’mdsmen@@comhmﬁo%y oxX31pRk as descrlbed

abo‘ﬁ‘l SEZO 958097 fzréi%ﬁoﬁ&%ﬁ%sin%‘th@ Epﬁ%%na{g cortditidrd for the
present protectlon group, followed by coupling of the sulphonamide as described

above then yields compound 4e .

P1 building blocks for the preparation of compounds according to general formula VI
wherein A is an ester or an amide can be prepared by reacting amino acid (4a) with
the appropriate amine or alcohol respectively under standard conditions for amide or
ester formation. Compounds according 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 al Bioorg Med Chem 2003 11(13) 2955-2963 and
PCT/EP03/10595 filed 23.09.2003, the contents of which are incorporated by

reference.

Compounds comprising an azapeptide P1 residue, i.e. M is NRu in general formula VI
can be prepared by using a suitable P1 aza-amino acyl moiety in the coupling to the
P2 fragment. The preparation of aza-amino acyl moieties is described by M. D. Bailey
et al. in J. Med. Chem., 47, (2004), 3788-3799, and an example is shown in scheme
5.
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~0~/ NH2 R11'" has the sane definition as R11 R15 but
is not part of a macrocycle 7¢c 1) LIOH R15 0 2) R16-X
wonRoRb53105H R16-NHRy G N ONN, Pg 30 R16 N PgPCOSRiMS5/000097
0 HR11" 7d 7e Schene 6 A suitable N protected am no
acid (6a) can be coupled with an am no cappi ng group
(R16- NHRy) using standard pdgtide coupling conditions
like with coupling agents such 5 as HATU, DCC, HOBt
or the like in the presence of a base such as DI EA or
DMAP in a solvent |ike dichloronethane, chloroformor
di ngt hyl f or mam 1(ﬁf)or a mxture fhereof nd ester
j{or ti on condgtiogstlike prov ir}él\arri ire. Gis
NPRy ¥BH). Alternatively, reacti%n 8 ani Ro aci-d—t6ap
with a 8onpound of general fornula RL6RX where R16 is
a2 defined above and X is a | eavi®g group such as a
hal i de, in RNB spuemeNRerObutdas ldase 10 |ike cesium
carbonate or silver (I) oxide provides esters, i.e. G
is O (6b). On the wther hand, amno acid (pa) can be

coupled to a sehg,ptﬂLstuitably O protected, Aagi no acipd
>%6ﬁusi ng_standarll peptjde cg fg ¢ condi ns as)J\ I
Ch | acen ; [i{heN——ﬁ——RZ

escrmbzd ve, provid : =2 TET
ester greUp With a suitable capping group “(6b)
pr&%i des fragnment (60 useful for the preparatfon of

conmpounds according to the present invention 15 5
SchemWerkin mand n are 1. ‘When Gis NRy, the capped P3

oot 4 G5Bl I3 8 RS8R G8 avrevi
tert-p@yIhSEPDIE 02008 Periommerl For@xanplely oNdRgtive #mpatioPgeaction
withThé?%Bprlo%r#;% al\!d/eh{/%:;le5 or ketone as described in scheme 19 below which
produces the N-alkylated carbazate (5a). Condensation of 5a with a desired
chloroformate in the presence of a base like triethylamine or diisopropylethylamine in
a solvent like THF provides 5b. The R1’ moiety can then optionally be removed using
the appropriate conditions depending on the specific R1’, such as catalytic
hydrogenation for R1’ being benzyl, which gives the corresponding acids. Subsequent
reaction of the afforded acid with a desired sulphonamide derivative as described in
scheme 4 yields sulphonamide capped building blocks. Alternatively, reaction of
carbazate 5a with an isocyanate, R3-N=C=0, provides building blocks for the
preparation of compounds according to general formula VI wherein M is NRu and A is
CONHR®.

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

depicted in scheme 6.
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F7a OF OF7b NOHRy RI6 R1I6,NL ) /N, Pg 7c 30 Ry

R15 7d Schenme 7 An appropriate N-protected, for
wexersei9Boc protected, am no acid (7a) can bePCT/SE2005/000097

i mobi lized on a solid support, here exenplified by

Agronaut resin PS-TFP, by 5 reacting the amno acid

wWth the desired solid supp&?t in the presence of

coupling reagent like N, N -diisopropyl carbodiim de

and a base |ike DVAP in a solvent |ike

di chl oronet hane and di,net hyl f or mam de. The i nmobilized
amno aci g (4b) can then be cleaved friomthe support
with a Bg cappirig-NgRQup BTQ\)G \g,igvi ng

fragnments §£7d) Yusef o—for=t he prepargfion of
conmpounds accordlng to the present invention 10
wherein mgp nis 1. Optionally thguyam no protecting
group can be renoved foll owed by coupllng of an
appropriatg am n@ aci d usi ng standard net hods thus
providing |fragnent syyseful for the preparation of
conpounds dccor@ing to the fédentheispvedeingan asiir ei n
mand n arg 1. 15 Ri%®parati GH PR PRAEGH PAFPTDN of P2
bui I di ng blYocks & typical route to conpounds
containing a 5 nenbered saturated P2 scaffold is
shown in Scheme 8. WO 20054073195 PCT/ SE2005/ 000097
45 OI—HNTQB]@ 00O %ngdopG 3. Ont & 30 NAT

G Ri16 /52)( ){?HSb 8d R16-NHRy GT]/k
N

Py — o R16 N N‘Pg
0 R11 o N Rrir

7d 7e

Scheme 6

A suitable N-protected amino acid (6a) can be coupled with an amino capping group
(R'-NHRYy) using standard peptide coupling conditions like with coupling agents such
as HATU, DCC, HOBt or the like in the presence of a base such as DIEA or DMAP in
a solvent like dichloromethane, chloroform or dimethylformamide or a mixture thereof
and ester formation conditions like providing amides i.e. G is NHRYy (6b). Alternatively,
reaction of amino acid (6a) with a compound of general formula R'8-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 silver (I) oxide provides esters, i.e. G is O (6b). On the other
hand, amino acid (6a) can be coupled to a second, suitably O-protected, amino acid
(6d) using standard peptide coupling conditions as described above, providing (6e).
Displacement of the ester group with a suitable capping group (6b) provides fragment
(6f) useful for the preparation of compounds according to the present invention

wherein m and n are 1.

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

support as exemplified in Scheme 7.
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CHO R8 Rx, I.LIOHR1I6, NRB-CHU Rx G T'" ,n NXA
30- RI6~FG-T~-N mNA 2. H\XAA OO0 R7 R7 O X R7 R7'
wWO2008/0R71958e 8f 8g Rx' and T' have the sane dePCHiSE2008800097

as Rx and T respectively but are not part of a
macrocycle. A is a protected carboxylic acid,
substituted am de or sul phoﬁ‘é am de or CR4AR4' . Schene

8 The cyclic scaffold (8b) can be prepared, for

exanpl e, from 3, 4- bi s(net hoxycarbonyl)cycl opent anone
(8a), as described by Rosenquist et al. in Acta 5

Chem Scand. 46 (1992)) 1187-1129 by reduction of theH

keto gro wiith a redluctiorpggent |ike sodi N.
por ohydeide-PH a sol veniiki ke met hanol f &l 4Cby Pg

@I y of the esters and finally rj gsur e R1A
dceti g anpydFi de i of Re

Py
provi @ed bicyclic acid (8b) can then be cupfed to the
ami ne function of the desired P3 fragnent (8c), 7P3-P4
fragment or capping group R16-NHRy, using conventi onal
10 peptide coupling conditions |ike with HATU and

dii sgngopyl am ne ish aysol vent |ike dinethyl

f oRyfam 96 i Wﬁg\l%l&%ngpactone opening of (8d) with

f or _efcanpl e Iithi%,m h% oxi de provides the acid which

subsequently can De 84 pled to the amno group of a

P1 building block of,a precursor of a desired P1

fragnent (8e), using conventional peptide coupling
Scheoedi t i ons. The R8-substituent of the carbocycle can

be int 5. f le b t bu r. ti
An SHRBPAIE NApBRR 6B S CBRoRoSL et BEROARY el sAnp
immdBYized bara solid pprivBeROekdIiied WS Agréfaat feBROIPSWEM by
R7, R7" and A" contains_ functional groups, these are

reaciipgitm amino agidivil) thepiesiredt slidspppeftiodie peassgae P& soypling
il J ' ar:

readiff AR T ctisoBfon o OgBife 200 5 Bis IS RIS B S B3 e

dichitBosellane andsdiovethyforadanddeathe/ienmohbitized aminadacid (7b) can then
0 nds.,of fornula VI containing a_ s rated. P2

be YRR i aob huth & siRRl PR StarB 7 b8 Gt fragments

(7d)tUreful eyethe @depdreleon of compounds according to the present invention

wherein m or n is 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.

Preparation and incorporation of P2 building blocks

A typical route to compounds containing a 5 membered saturated P2 scaffold is

shown in Scheme 8.



i.e. the P1 fragnent is introduced before the capping

group, P3 or P3-P4 building block. OOHOOI1l.LIOH O
wW02005072195H2N X A' 9a 9b R7 R7' 9c OH 0' R8 PAT/SERBS/000097

URK' ONA ', OAX 7 2. deprotection RI6, NG T m

ANA OR7 3. URK' 0 OR7 R7r1 9d R16, G T N+nH 9of

9e Rx' and T' have the sane finitions as Rx and T

respectively but are not part of a nmacrocycle. 5 A

is a protected carboxylic acid, substituted am de or

sul phone am de or CR4R4'. Schene 9 Protection of the

aci dogroup of (9a) for ex ;\eT ~Chgrgt ert - butyl

; A\ W th di-tggrty butyl di parbonate in

et | i ke di et hyl ani n ne and
4",- LikeCdixhl or ofet T )G
provipdes ester (9b) Lact one 10 openi n8 and co 'Tll n
ofsaa P1 buil di ng blseck (9c) as described in saheﬁ’?é
or directly by the am ne group of the Pl fragnent
provides (9d). Introgyction of R8- substituent as Rg
descri bed above foll pwed by renoval of the acid 0

R16

rotectlon ubj ecting_the ester o ﬁ(x‘l di
Bndi t Rt /éi eN orr@acgt [ g a8|;'d .
4 exhyl e E a syl vent |ike rretﬁy‘l@%ktm [ deN N A

énb}\/fl nal Iy coupl Png oP RR&7P3 buil ding bl ock (@), R7 R7
5 B4 buil di ng bl ock_or cappi ng group R16- NHRy,

dederi bed above provifdes (9f). Wen R7, R7' and

contain functional groups, these are opti onal |y

Rx'snd T' &by herame definitiehs as Rx and T respectively but are not part of a macrocycle.

A'is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4',
Scheme 8
The cyclic scaffold (8b) can be prepared, for example, from 3,4-
bis(methoxycarbonyl)cyclopentanone (8a), as described by Rosenquist et al. in Acta
Chem. Scand. 46 (1992) 1127-1129 by reduction of the keto group with a reduction
agent like sodium borohydride in a solvent like methanol followed by hydrolysis of the
esters and finally ring closure in acetic anhydride in the presence of pyridine. The
provided bicyclic acid (8b) can then be coupled to the amine function of the desired
P3 fragment (8c), P3-P4 fragment or capping group R16—NHRy, using conventional
peptide coupling conditions like with HATU and diisopropyl amine in a solvent like
dimethyl formamide, giving (8d). Lactone opening of (8d) with for example lithium
hydroxide provides the acid which subsequently can be coupled to the amino group of
a P1 building block or a precursor of a desired P1 fragment (8e), using conventional
peptide coupling conditions. The R®-substituent of the carbocycle can be introduced
for example by a Mitsunobu reaction with the appropriate alcohol as described above
or by any other suitable method previously described. When R, R” and A’ contains
functional groups, these are optionally suitably protected by methods recognized by

persons skilled in the art, se for example Bodanzky or Greene cited above.



10

15

by nmet hods recogni zed by persons skilled in the art,
see for exanpl e Bodanzky or G eene cited above. WO
w@aQ0i/00313495 PCT/ SE2005/ 000097 47 An unsat ur aped/SE205/000097

scaffold to be used in the preparati on of conmpounds of
formula VI can be prepared as illustrated with

cycl opent ene bel ow. The cycﬂ@pentene scaffold is
typically prepared as described in schene 10. o0 0 O
OOHOIOO-~iI0OOH-~0\ OH o000 5 15a 15b 15c

Sch atlo Iemnatlonr Cli -
seng g T e IS RaNE Ke o dgn il Pt g vi containing 2
satudﬂé@ IP2osehfioyd, bicpy tlﬁi b@ldm blodks é]‘eglntrﬁb&md B&hé T8versed order,

277-1285 fol |.owe ch uction of the keto
i.e. the ik ragMaent iy inirq csdrb@&r@tth%ﬁaa@'eatgrw@qé’?s%h’% R4 building
blockor ohydride 10 provides the unsaturated hydroxy
corrpound (10b). Sel ective ester hydrol ysis using for

npl e lithiumhydroyde in a sol Ilkeamxture
i Oxane and water o i de hyd bstituted
ter derwativ unza{u d P2

0 bUI I 'di n@Hscaf f ol d Gvherein R@ i $ ot her 5%; hydr ogen,
s¥8h as a 15 net hyl at¥®d cycl opentene ffold can be
prepared as shown in schene 11. WD 200%f073195
PCT/ SE2005/ 000097 48 Rq Rg-( ORg O OH OH Br O Rq

(CH2)IQH 16a 16b 16c OO OO0OO0OO O,R8
O N A. 1 ||R8u TRX'
X x 2. deprotection  R1g. ’[M\T' N NXA.
0] R7' '
O R7 3 U R O ORIR7
9d
R16\G/[J\T"N\]EH of
9e

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

Scheme 9

Protection of the acid group of (9a) for example as the tert- butyl ester by treatment
with di-tert- butyl dicarbonate in the presence of a base like dimethylaminopyridine
and triethylamine in a solvent like dichloromethane provides ester (9b). Lactone
opening and coupling of a P1 building block (9c) as described in scheme 13 or
directly by the amine group of the P1 fragment provides (9d). Introduction of RE-
substituent as described above followed by removal of the acid protection group by
subjecting the ester to acidic conditions like trifluoroacetic acid and triethylsilane in a
solvent like methylene chloride and finally coupling of the P3 building block (9e), P3-
P4 building block or capping group R'®-NHRYy, as described above provides (9f).
When R?, R” and A’ contain functional groups, these are optionally suitably protected
by methods recognized by persons skilled in the art, see for example Bodanzky or

Greene cited above.
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(CH2)k,-"A OH (CH2)k.- '~ 0'"j< 16f 16d 16e 0 OH Rq

)k. Rq )k' Rg )k, -30- OOOOOOng 16h 16i
weehsme3ihd Oxi dation of commercial |y avai |l abl ePCT/SE2005/000097

3-methyl -3-buten-1-ol (11 a) by the use of an

oxi dation agent |ike pyridini_um chlorochromate

followed by treatnment with ddetyl 5 chloride, bronine

and met hanol provides the a-brono ester (11 c). The

afforded ester (11 c) can then be reacted with the

engl at e hi eved f.or, exa treat nme
An GGl shatrol] P Rt tr<CR BRRr Pl poBal g o fergnula Vi
canlbet mbﬁme@l asSMosweRel vatA deidpentenesdiyent | i ke
tetrahydrofuran, to give the al kyl ated conpound (11f).
The tert-butyl ester (11 e) can be prepared by

t ; ' alil: l e
T o S AR Ao TR TRl s@?%%?%
di carb8Bnate in the preserfge of a base |ike
di mes { nopyri di ne.~Qyslisation of (11f)H
ol efin @» OHMed—as descri
aboy des cycl open?e derivative (11 >
St ereogel ective epoxidatgon of (11 g) can becarried
out usinggfhe Jacobsen asy fric epoxidation §.hod
to furni sﬁ the epoxide (11 h). Finally, addition of a
Scheame10 i ke DBN (1,5 15 di azabi cycl o- [4 3. 0] non- 5- ene)

A o R et ot AR iRy o5 aRone (10a)

as d‘e%bﬁlbé’d b§ DoMtsly eganmt). WrguehBsh. 86 ¢97ﬂ|v437t7 128%followed by
al | adi um on “car bon whi Ch provi des the correspondi ng

red%cérpn Mﬁ@ke@dup@mhty\mtme@gdm@m%entjﬂx@&c@wsv bmotmmde

pro‘éesc{rﬁlgbﬁic' aﬂ‘E)ove ﬁ%’ocrbié)gc&‘ﬁg{) '&i ﬁﬁ)tﬁ ‘F{EE‘?{%‘?&%@'{E@H'&@E using

for eanmgplatifblieni g dsdvade in a sslvh&hﬂe]ﬂmlmwwd@oﬂﬂd)énd?@atéﬁ
provliqgesﬁ%lﬁgxy substituted monoester derivative (10c).

An unsaturated P2 building scaffold wherein Rq is other than hydrogen, such as a

methylated cyclopentene scaffold can be prepared as shown in scheme 11.



HO OH 12b HR8-OH H i O HATU i0 NXA Ph 3p i0 NXA'* O
Rg DDPA OOR7 RT DOAD O OR7 R7 12a 12c 12d O R8
wa20d5i0@HIR15 O i x' Rg ,. 2. RI5 OR x' R16, RcGSE20D5M0097
A nm RI6,G NI +MHRu 0 0 R7 R7”" Ru 12e 12f RX'
and T have the sane definitions as Rx and T
respectively but are not par‘1l8 of a macrocycle. A is
a protected carboxylic acid, substituted am de or
sul phone anmide or CRAR4'. Schene 12 5 The ami no group
of a Pl-building block or a suitable precursor thereof
R b) can be R pled to theggcikd of the cyclopentene
de ative Gl2a) ng stangdard de coupling 4
condig¢fons such as using HATU Bn tlee-presence of g (CH,)
bagg |i ke diisoprogyl phenyl ani neieer tke |ike, e
foll owed by introduction of the R8-substi oro
exanpl e by M tsunobu conditions as des¢fi bed above P00

provide (©12d). Hydrolysis of ¥he refai ni ng ester )v

W@Hg&;ﬁa@;m—w déxedbipdi desired P3 or P3-P4
bui | di ng ock (12e) optionally foll owed by 16f
mani1pdil ati ons of the Pl part6eprovi des cycl opent ene

cont ai ni ng conmpounds (12f) according to general
formula VI. Wen R7, R7' amgl A contain funct@tonal

O

groups, Rr§ are optiong %tabl y protract ?y
met hods r dﬁized by pers skilled in th ', see
for exa nzky or g@=ene—jted 15 .
2005/ 07319 SE2005/ 0000/ 70)sz 00O
iy X
16g 16h 16i

Scheme 11

Oxidation of commercially available 3-methyl-3-buten-1-ol (11a) by the use of an
oxidation agent like pyridinium chlorochromate followed by treatment with acetyl
chloride, bromine and methanol provides the a-bromo ester (11c). The afforded ester
(11c) can then be reacted with the enolate (11e), achieved for example by treatment
of the corresponding tert-butyl ester with a base such as lithium diisopropyl amide in a
solvent like tetrahydrofuran, to give the alkylated compound (11f). The tert-butyl ester
(11e) can be prepared by treatment of the corresponding commercially available acid
(11d) where K’ is 1 to 3 with di-tert-butyl dicarbonate in the presence of a base like
dimethylaminopyridine. Cyclisation of (11f) by an olefin metathesis reaction performed
as described above provides cyclopentene derivative (11g). Stereoselective
epoxidation of (11g) can be carried out using the Jacobsen asymmetric epoxidation
method to furnish the epoxide (11h). Finally, addition of a base like DBN (1,5-
diazabicyclo-[4.3.0]non-5-ene) yields the alcohol (11i). Optionally the double bond of
compound (11i) can be reduced for example by catalytic hydrogenation using a
catalyst like palladium on carbon which provides the corresponding saturated

compound.



Compounds havi ng a hydrazi ne containing cappi ng group
attached directly to the P2 noiety, i.e. P3 and P4
wanesapswht and Gis NR NR, can be prepared aBCT/SE2005/000097

depicted in Schenme 13 WR8 WR8 ARz O RD HATU O HgRR
OAHNH2 + HONXA / NNA HOOR/ R7T' OOR7 RT
13a 13b 13¢c WR8 ARz R A 4 a prot ected carboxylic

acid, substituted amide or TFAtHV N A" sui phone am de

or CRAR4 H2N 0 OR7 R7" 13d 5 Schene 13 Reaction of

t - . car te ( , tLo l kyl
Thefoied bl SRMBAE Br' et R usBRl a5 P8tactbefidbuenlo samplete the
inhibildBequedes. Aepkardpledospbivndn ecisméitans | i ke with HATU

and DIEA in a solvent |ike DWVF provides 9Ac. Opti ongl

reyroval of f C group bgH standard procedures |iX 8

exanple TFA in a sui ﬁabl
tnane, (Reevpbees t he
n co‘@‘nfngm' 2t VR d)—P“?ﬂd—’rer,n@i LN A

appropri hydr azi ne derli vahive, _Such as K
phdl% n- 1- yl ani ne, pioperiéﬂ'ﬁzlm-ylg the or tHe |iKeR7 R7
can 12e linked to the acid {2 3b) instead of the 424
tert-butyl carbazate derivative. 15 The achi eved

conpound can then be further extended by cuoplihg of a
P3 or P4-P3 building block to the primry a@ine of

ound 13d for exanple as s i ReRe 4. WO
%ﬁﬁﬁ&ﬁ—smos/goooﬁ%ﬁ |

r

adl dic treatpenkywith ,E?)
191 sugbpas dic

2. Rx' - . H '
. R15 O & G T TN N\FTA
\G{*'H?H N Ru © ORTR
Ru
126 12f

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

Scheme 12
5  The amino group of a P1-building block or a suitable precursor thereof (12b) can be

coupled to the acid of the cyclopentene derivative (12a) using standard amide
coupling conditions such as using HATU in the presence of a base like diisopropyl
phenylamine or the like, followed by introduction of the R®-substituent for example by
Mitsunobu conditions as described above to provide (12d). Hydrolysis of the

10  remaining ester and subsequent amide coupling of a desired P3 or P3-P4 building
block (12e) optionally followed by manipulations of the P1 part provides cyclopentene
containing compounds (12f) according to general formula VI. When R’, R” and A’
contain functional groups, these are optionally suitably protected by methods
recognized by persons skilled in the art, see for example Bodanzky or Greene cited

15 above.
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R15 O KBr H O NaNO2 R16~G N n N~P9 N-de ,G R15 N~
H2SM ~~ RlI6 Hn HO O R11' ORL1" 14a prepared as
wdesisrorbes in schene 7 or 8 WR8 R15 0 , G Br 9GuSERDS000097

O/NAN /A RI6 Nn N/X\ ORIl RI6 Hn OO R7 R7
14b 0 R11' 14c R11' has the sane definition as Rl1

but is not part of a rmcroc?@l e. A is a protected
carboxylic acid, substituted am de or sul phone am de

or CR4AR4' Schene 14 Treatnent of the a-am no conpound

Conl el BV B35 R A g0 e 2

moietp0k. 7R3 AhdP P Hicistssdnitand & RARPRI06sH be preured@s depicted in
conpound (14b) which upon reaction with the above

Schefdscld bed derivative (13d) provides the hydrazine
containing derivativewkdc). Conpounds |acking a W—RS8
car boxy group |n the, 3 unit can be prepared as

>Ls g&ztrat ed i nRos¢he 15 exenp!;fr\THj ed wi
% re dgri i€ as P2 %1&)&(%
05 00097 52 WR8

/973195 PCT
H HOAN-KA 5bZN3(yl\R7AFM(A' 0 OR/ RF HAURZbl 60R7 R7'

13¢

A is a protected carboxylic acid, substituted amide or

TFA . sulphone amide or CR4R4'
—_— A
0 R7 R7
13d
Scheme 13

Reaction of tert-butyl carbazate (13a), optionally alkyl substituted on one or both
nitrgogens, with the acid (13b) under peptide coupling conditions like with HATU and
DIEA in a solvent like DMF provides 9Ac . Optional removal of the boc group by
standard procedures like acidic treatment with for example TFA in a suitable solvent
such as dichloromethane, provides the hydrazine containing derivative (13d).
Alternatively, any appropriate hydrazine derivative, such as morpholin-1-ylamine,
piperidin-1-ylamine or the like can be linked to the acid (13b) 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 of compound 13d for example as shown in

scheme 14.
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DI EA 15a 15¢ W R8 W R8 H peptide coupling H H2ZNN A

NA" or 30 RI6.H~- IN NA' Rl11' OO0 R7 R7' reductive
wanmesarsos R11' O 0 R7 R7'  15d 15e R11' has t ReTsB205/000097

definition as RI | but is not part of a macrocycle. A

IS a protected carboxylic agid, substituted am de or

sul phone am de or CR4R4'. dhene 15 The acid (15a)

can be coupled to an am no azide derivative (15b),

prepared by nethods known fromthe literature using

standard peptide coupling conditions to give 5t

ani deRbﬁerjljzrigMe (1 5c). Reduction the azide Nano,
fancii Nappl B-deyrotpal ymerclpouhd hetlyl  H.so
R16phg§fp§i\igﬂ "inla sol vent TTke ¥Bt hafol N any otther ——

sui abl e redfittion nethod provides internediate (1
5d) whi ch subsequently can be reactegywi th an acid
preparedes desepiteddesabemplriong conditions or wth an amne in
a reductive am nation reaction providing am deg-and
secondary am nes respectively. 10 Schene 16 sho
alterg@tivg route towards conpounds | acking a

gé up| iR ffhe P3 UEA# WO 2005/ 078495 0PCT/ SE200 00097
R16D S N R o RL1' o NIN' KA oxjydat C X
N~ AM16b -~~ A 0 ORR7 R T OYO R7 & Bar7 R7

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

Scheme 14

Treatment of the a-amino compound (14a) with sodium nitrite, potassium bromide
and sulphuric acid (Yang et al. J. Org. Chem. (2001), 66, 7303-7312) provides the
corresponding a-bromo compound (14b) which upon reaction with the above

described derivative (13d) provides the hydrazine containing derivative (14c).

Compounds lacking a carboxy group in the P3 unit can be prepared as illustrated in

Scheme 15 exemplified with a cyclopentane derivative as P2 scaffold. .
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W-, RB8 ZR8 OMN A NX A R16-NH2 R16, N°/ N N reductive H
7~, RI1 OOR7 R7 amnation RIL1 O O RR7 16d 16e
we&tdds/nzwst he sane definition as Rllbut i s not PORSE2005/000097
a macrocycle. A" is a protected carboxylic acid,
substituted am de or sui phone am de or CRAR4’ Schene
16 Instead of using the azi 8@ derivative (15b) in
schenme 15 the correspondi ng, optionally protected,
hydroxy derivative (16b) can be used in the coupling
mﬁthﬁg$e acid (16a) 5 and thus introduggng a primary
al cgy The al cohol NG16C) can then, Wafter optiona
depyotection, Ne o i di zed with a suitiable oxi di zi ng
like for examil'e Dess- Nhrtmn eri odi nane to
R.COr r espofeh ng oﬁm ng ald hydg/ 2 i
| dehylde _}h a |red aﬁ%neRHp
m natd 6 eactlgﬁmu5|ng a reagent li ke’ for exanpl e
pol 45t yr ene bound cyanobor ohydri de irl%a sol vent |ike
THE provi des am ne derivatives 10 (16e).
Al ternativghky al cohol (16c) can be reacted with a Rrs
sui tabl eVacyl ating or alkylating agent under t heW
appropri ate conditions to provide ester and ether
conmpgun espectlvelyem“?c%mmeals 0 |{ generil
2N . .bse . W NXAI
al Wi t i tabteeucamyén;ihatinlg or al Kyl agipgy agedtzs Ry
usi ng the appropriate conditions provides the ester
and ethe? &onpounds respectively, i.e. Gis 0 ing
gener al ornula VI . MD 2005/073195 PCT/SE2005/000b§7
4 Altho oug Vi n described with
R11gh asITIE arp of Qna%ro@ e
A'i Isa &t{éﬂzs:%rbi@h &/ gukg ﬁeo Tp’n?fr@fdﬁ(@e drcRargl is O
i'n Fornmul a , be readily apparent
Schmharﬂihe correspondlng nethodology is applicable for

ot h 0 F
Tho REFAE R R SR Plsh TR A e Rt T 5, pftvatl
metipddy lamivatfrom thﬁ&‘té‘retlﬁe ruemggnamml‘d Ime phic sompllr@a:ddohicbnsrto give
the érglde deriva%\(/eee ({ 5¢). Igégtrjrgtlon o'?(%héa1 g%ég fl?rrlction for example by polymer
bound triphenyl phosphine in a solvent like methanol or any other suitable reduction

method provides intermediate (15d) which subsequently can be reacted with an acid

under peptide coupling conditions or with an amine in a reductive amination reaction

providing amides and secondary amines respectively.

Scheme 16 shows an alternative route towards compounds lacking a carboxy group
in the P3 unit
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G eene cited above. Formation of macrocyclic conmpounds
10 Conpounds according to the present invention
wohersarsian al kyl ene chain extendi ng from t hePTARI0105/000097
cycloal kyl to Rx, Rd or R11 thus form ng a macrocycle,
can be prepared as described below Suitable Pl1, P2
and P3 buil di ng bl ocks, or %ﬁecursors t hereof, are
coupl ed together using the strategies described above,
followed by a ring-closing reaction
(nacrocyclization). The substituent WhH8 of the P2
buip)-dRéhg bl ock 1 Cagy be i ncorporat & via a M tsunobu
redction as ®e9criped’above, beforear after
f tIOE o; t he madr ocycl e or ﬁhe senbly can be
HO WI[\I Ahe reqebred s =Y olN.neAanal oxjdedion
rc Xcle For ﬁacrocggfrﬁy tRuctu e~9§ﬁtend|ﬂg
Qrcnnotﬁk R7/ RT' cycloalkyl to , P3°ail no aci ds
coméai ni ng the appropriate side chai #éccan be prepared
as described in WO00/59929. 20 A typical route to
nacrocycllﬁgconpounds is shown in Scheme 17 thgh
|Ilystr.xes the technique applied to a conpmund
spiro-cycl opropyl P1, where the gLr ocycl e
es the P3 ﬁHQﬁHChain VO 2005497<
N () a7 SEJN—R%—»W R$16r\h ()
7 ) KrdugivdlH O N N HHO
R{7"17b amipation

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

Scheme 16

Instead of using the azide derivative (15b) in scheme 15 the corresponding, optionally
protected, hydroxy derivative (16b) can be used in the coupling with the acid (16a)
and thus introducing a primary alcohol. The alcohol (16¢c) can then, after optional
deprotection, be oxidized with a suitable oxidizing agent like for example Dess-Martin
periodinane to form the corresponding aldehyde. Reaction of the aldehyde with a
desired amine in a reductive amination reaction using a reagent like for example
polystyrene bound cyanoborohydride in a solvent like THF provides amine derivatives
(16e).

Alternatively alcohol (16¢) can be reacted with a suitable acylating or alkylating agent
under the appropriate conditions to provide ester and ether compounds respectively,

i.e. G is O in general formula VI.

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 V1.



WRB8 p Rg k pNN---~Rznl,2,3,4,56,7 Op n 17d

Schene 17 Coupling of acid derivative (17a) with the
weapprsppsivat e, acid protected, am no acid 5 (17BLT/SER008000097

standard peptide coupling conditions as described

above provides (17c). Forggtion of the macrocycle can

then be carried out via anolefin netathesis reaction

usi ng a Ru-based catal yst such as the one reported by

Mller, S.J., Blackwell, H E.; Gubbs, RH J. Am
Altighegh SSuame 15&nd( 1B bo@D Gesdibed withifenenge td a cgclopentane

derﬂ%“ti‘(ﬂg%m']rs@n%;‘q K, 1 TP BO S S5 it g igen 4B S eng that the
ditig Mkthoddlogh™s apbkdabléSae ottet lor{pkQl of the Formula V1.

26 4-2678. It wll also be recognized that catalysts
cont a| ning other transition netals such as Mo can be

 H705nd Rl éor‘it ﬁ‘l%tfbﬁ’& él‘d&?&@' ﬂh)ésé 'é?e QQI dﬁghﬁ@&eb $y

uced and/ or t
meﬂlcwlsoracdgmyem by @neﬁqrﬁrskdled/ intheqdr %ﬁquatewampimBn@wky or
Grreseﬁef veI well known in the art. Alternatively the
SRt gl?oe "can be selectively hydrolysed fol |l oned 15
by coupl ing of a R16-G P4 building bl ock by standard
pept| de courpl i ng cond| tions. The macrocyclisation
9§¥Clic $17 can al so be applied to the

Co\F/rﬁf uﬁﬁ@%@gbrﬂ%gct%rtﬁé?ﬂ@éérﬁ lrﬂféﬁh@ﬁl Wr&ﬁ%réll@ﬁéné‘@ﬁéﬁﬂ extending
I'i nkér contai ns a

fromeﬁmbsy@oalﬁwno 56 Rl @rngethuanrmlmma macﬂgcml@sqmebe

o p BSEH SRR Y2 PSR DARECH Bitrsor
thetyofl ay Cm;dlemwgetherluasmgme%trqwgles desaribedaal®ve, followed by a
ot 8o 5o S L LB BEPEL 4 Byiing bk

cah‘%b ”@cdrb@ra@i e %Mﬂ%ﬁ‘dbﬁ%@cﬁ&ﬁ 85 desAibeiabtiles buftRé of Bfter

nbered cycl oal kyl derivative is used as the P2
forg‘@apn@f tha masrasypleiai the gepambly can be done with the required

substituted proline analogue or carbocycle. For macrocyclic structures extending from

the R7/R” cycloalkyl to R'", P3 amino acids containing the appropriate side chain can
be prepared as described in WO00/59929.

A typical route to macrocyclic compounds is shown in Scheme 17 which illustrates the
technique applied to a compound having a spiro-cyclopropyl P1, where the

macrocycle incorporates the P3 side chain.
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ROOHRqg H2ZN A Hes kRz Rg kRz ter O ORON A

hydrolysis 18b 18a HATU O DIEA 18¢c H ONH ORg O
wol2005/08M5A' O RCM n 18Ad Rz n O HATU 18e DPERNSER008000097

Rg NNA A is a protected carboxylic acid,

substituted am de or sulfon amde. Rz O nis 1, 2,

3, 4or 5 n\~ 18f Schemed28 10 Coupling of a

suitable allylglycine derivative (18a), to the acid

function of the P2 scaffold (18b) using standard

pepti de coupling conditions yields the am de

derivative (18c). Hydrolysis of the ester group

foII by a peptide coupllng reaction vmth(t)heWRs
Rq g
O *
* ( )k N\< ( )kN 0
Rz N
n z
5 AN
17 |
17¢
» W—R8
R:\]fr‘%( X )
— o > n=1,2234,5867
17d
Scheme 17

Coupling of acid derivative (17a) with the appropriate, acid protected, amino acid
(17b) using standard peptide coupling conditions as described above provides (17c).
Formation of the macrocycle can then be carried out via an olefin metathesis reaction
using a Ru-based catalyst such as the one reported by Miller, S.J., Blackwell, H.E.;
Grubbs, R.H. J. Am. Chem. Soc. 118, (1996), 9606-9614, Kingsbury, J. S., Harrity, J.
P. A., Bonitatebus, P. J., Hoveyda, A. H., J. Am. Chem. Soc. 121, (1999), 791-799
and Huang et al., J. Am. Chem. Soc. 121, (1999), 2674-2678. It will also be
recognized that catalysts containing other transition metals such as Mo can be used
for this reaction. Optionally the double bond is reduced and/or the ethyl ester is
hydrolysed by standard hydrogenation and/or hydrolysation methods respectively well
known in the art. Alternatively the methyl ester can be selectively hydrolysed followed
by coupling of a R"®-G-P4 building block by standard peptide coupling conditions. The
macrocyclisation step described in Scheme 17 can also be applied to the

corresponding carbocyclic analogues described above. When the linker contains a



ol efin substituted am no acid (18Ad) provides the

am de conpound (18e). A ring WO 2005/ 073195
WOCHIsBE2085/ 000097 57 cl osi ng net at hesi s r eacPCOSE2®S5/000097

then effected by using for exanpl e Hoveyda- G ubbs

catal yst which gives the macrocyclic conpound (18f).

Even t hough schene 18 shows the synthetic sequence

using a P2 scaffold with a6 unsubstituted hydroxy

group, it wll be apparent that the R8 substituent can

be 5 introduced at any conveni ent stage of the
. synt hesi.s f.or exanpl e as ed in, schenme 9 and 1
iR 15 e 185 PR B0 R caie o AY r Ry B o R a8 M
in WO@0/5@829. conpound 18f, using any of the nethods

descri bed herein. Building blocks to be used in the

preparati on of conpounds wherein the macrocycle 10
Ma@rm&ndsorhpmndslvﬁtham ithe dyblbpr@gylnnbnetytihmé;m beadreiht i . e

er.a ar at

macipoycl ot RS st TP B o aficic BacnpPag ALHRELERRGTad Btk
R, amwbreplarai usitg tedtnéthadedéscebed Reret. Nﬁjemmpgfwaéraln ab

a Vi i.cal | eare as, outlin in
mer i BT gy GREVANRS el ol BRI 1 RnSHk s RE TR &
Ru 18Ba Ph3P 18Bb n is 1, 2, 3, 4, 5, 6, 7, 8 18Bc
15 Schene 18B Jarbamate 18Ba, which is commercially

avai |l abl e or eadily prepar for instance by
reaction 6P<thRetesired al iy

ine with di-tert-butyl
onat e, be react ed h an appr opsieat e
W-Eg%urat ed ahcdhol und®~ N gondWﬁ“@JVﬁ,ﬁto
provirde t he——atkytatzd carbrrate 1% Subj ection of
188Bb to acidi §iffondi tions |1 kesef or exarpl e 20
treatment with trifluoroacetic acid in a solvent |ike
di chl oronet hane gives the free amne (18Bc) which can
be linked to a P2 fragment usijpg any of the previously

descry bed strategies. Macrocyqlic structures
cemt nimg a hydrazi ne gr8 Tis NRd or mand n

are® 0 [25 and G i s NRINRjy i enefal formula VI, can
ared by Iinking S N-T al kyl akegl
——carbazate deriv the P2 fpagnents: Alkytrated
carhagate derivatives Can

18e

DIEA

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

Scheme 18

Coupling of a suitable allylglycine derivative (18a), to the acid function of the P2
scaffold (18b) using standard peptide coupling conditions yields the amide derivative
(18c). Hydrolysis of the ester group followed by a peptide coupling reaction with the
olefin substituted amino acid (18Ad) provides the amide compound (18e). A ring
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be prepared, for exanple, as described in Schenme 19.
WO 2005/ 073195 PCT/ SE2005/ 000097 58 0 :>~ 0 kNNH2 O
wOHos 7B O N n = 1,2,3,4,5 H 19a 19b 19c p&Tisenms/000097
19 Oxidation of the appropriate al cohol (19a) effected
by a suitable oxidation nmethod like for exanple with
N- et hyl nor phol i ne oxi de and tetrapropyl anmoni um
perruthenate 5 in a solveB¥ |ike dichloronethane
provi des al dehyde (19b). Reductive al kyl ati on of
tert-butyl carbazate with the afforded al dehyde gi ves

the desired N-al kyl ated, bui | din lock (1 )
clogitl BFRT4=GIEpC oY tCaTigte e Re SEaios Hdorsaguybbs
cata?i_ﬁst nmiqh@sléésrthémac!r@yb mﬁ%omx%dmai(dmg- 1- IyI am ne or the
I ke can be used instead of tert-butyl carhazate .in
Eva RSB BEE T oAl e Ry e aUe e A Pocatia With an
unshb$tlﬂ§i§d ﬁ?(}iﬁﬁxﬁg{]ﬁjbﬁk Wil iseapiRnee S?dtmé)ﬂwsdbﬂﬁl\jﬁ{t@a!(%e )
. osuit e for the reparati on. of. conpounds erejn fhe
ntroiseR At S SHrUEBENLIRERE! o &Y bRTe A AIRas GeenPeH Br
schf@hb'@&inéw g ér ifcanbal Iﬂ}fﬁrablwel%itéﬂfér a{mhtamme_a@%mp pé.ic ﬁ
or equent pacrocycl e for, on.or with any other
comgRpd 1P6 SMRFNY 5 Beinobors derPeADSIHE O | N N LeNND
~ - HNN DAD2 1 OPh3P OR 20a 20b 20c
Building blocks to be used in the preparation of compounds wherein the macrocycle
extends from the amide nitrogen in the P3 fragment i.e Rx is J in general formula VI,
or in the preparation of compounds wherein the P3 and P4 fragments are absent, i.e.
m and n are 0 and G is NRj in general formula VI, can typically be prepared as

outlined in scheme 18B.

(o] (o]
Ay “‘“ﬁ - >L°*TAM"“ e TS
Ru Ru
18Ba PhyP 18Bb nis1.234567g 18B¢

Scheme 18B
Carbamate 18Ba, which is commercially available or is readily prepared for instance
by reaction of the desired alkyl amine with di-tert-buty! dicarbonate, can be reacted
with an appropriate w—unsaturated alcohol under Mitsunobu conditions to provide the
alkylated carbamate (18Bb). Subjection of 18Bb to acidic conditions like for example
treatment with trifluoroacetic acid in a solvent like dichloromethane gives the free
amine (18Bc) which can be linked to a P2 fragment using any of the previously

described strategies.

Macrocyclic structures containing a hydrazine group i.e. T is NRd or m and n are 0
and G is NRjNRj, in general formula VI, can be prepared by linking a suitably N-
alkylated carbazate derivative to the P2 fragment. Alkylated carbazate derivatives can

be prepared, for example, as described in Scheme 19.



O P2 coupling 2) P2 coupling ORgJ O Rg NNH Ris

Cl-C3 alkyl or NN R Rz (-unsaturated CS C~~ al kyl
wohesn7R9Rz ( )n 0 nisl, 2,3,4,5,6,7 0 20e 20dPCLBE2005/000097

Schene 20 WD 2005/ 073195 PCT/ SE2005/ 000097 59

Reaction of a suitably protected hydrazine derivative,

for exanple (1, 3-dioxo-1,3-98

di hydro-isoni dol-2-yl)-carbamc acid tert-butyl ester

(20a), which can easily be prepared by a person

skilled in the art, with a desiyed al cohol, R-OH,

under M tsunobu condition ravi dgs N-al kyl at ed

hydnazihe conpound [(20 .%trgr@va’ofS e@ptaﬁi'o
/h%{%ﬂﬁfz@f—ecr’ed y T Jtcanen‘t-—wi—H‘lﬂhydT azitﬂéo Né‘vﬂﬁ/&

deri vatiNégst hereof |ike hydrazine hydrate orH

hylélr azi ne acet ate movi des the carbazate (20c)y, The

afforded primary am ne can then either be be coupl ed

Schemwedl®y desired P2 fragnment using any of the methods

. pr.evi i b j I [ N .
N5 VoA (SRR by B FADE b Hhetnon he
for e:txeﬂ#té Wiéth Nxmstiagl :nmrpﬁeﬁﬁmdgge?adit@mbrbpylan’rmrﬁuma?étﬁjthenate

5 in a gaue B HoRIage prowe e B Shp R POV Rlkation of
tert-6QYPEARE zRE viRtH ther A ded sraah?aéfpwas % Busitel RIS building
to’a cyclopentane scaffold tol Fowed by ]
bloclﬁnﬂw@c@ﬁenr@éiveelmmnw\def;iradcbwr%mnenwtivg BGh a9 rrarphelin-1-
ylan‘ﬁr]r@, ﬂﬁéﬁcﬁnﬁ’-ﬁa%ine or the like can be used instead of tert-butyl carbazate in

the reaction with aldehyde 19b.

10
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.
o o
0 0
PN i
_ R-OH _ J\ H,NNH
N—N N Iil 2 2 HZN-—N)J\
DIAD R I|2
Y PhyP )
20a 20b 20c
o P2 coupling
n A2
2) P2 coupling
T o
H

T_N R is C,-C, alkyl or N—N

R Rz @-unsaturated C,-C,, alkyl chain ,]2 Rz

(M, © nis1,23,4,586,7 0

= 20e 20d
15

Scheme 20
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21c 21d 15 Schene 21 Coupling of the carbazate
wdeanoswasivse (21 b) to the P2-P1 buil di ng bl ock PC2EE2005/000097

using standard peptide coupling conditions provides

intermediate (21c). R ng claosure of (21 c) by an

ol efin nmetathesis reaction descri bed in schene 18

gi ves the macrocyclic compound (21d). 20 WO

2005/ 073195 PCT/ SE2005/ 000097 60 The term

ReaelpR pR4 EE o R0 R Boradh S HGHARNE" for B2alR R L3R5
dihyhiré-esomidulk-yy- c@nbaamlz ao:da‘éttdbm? ept:iwtéﬂ?l@) othidhocarr ﬁéﬁlﬁtbe
PreiSiRf Y BeraPB UGN 65 MecssiniBil § CBSEEH REOBPbRecHt HHe

Mitsgih8H@ oA BioAS %Fé\f?c?é%ledH(ﬁitSG 'h?d razﬁfé)é&ﬁbb iR @%‘)‘ PRefBval of
Organic Synthesis" 5 (Jo Sons, New

the m@@ﬂmndcmrqun gffectast buo;reaﬁmm miihdimawe péaaeéwabve ereof like
hyd%%@{e?ﬁdrg%o%{ @H@fﬁz.h% %\%gﬁ%ﬁ@o[d_e%rtﬂg %?abzégtﬁﬁ? B0c).OF Y Atforded

prinarg Ahime agethdn eithdrbermmcaipied tad any drmt:lét yﬂagment using any of

the Helfgtisr gaeyeYideRaRE Y oiva 200 s ARERIREN PER o urther

alkyf’a’t@dl Q5PBTBZEXAmple- thé'rédldﬂﬁ@ééﬁﬁhatlcﬂﬂﬂetmﬂ dédefibed in scheme 19
roups such as benzenesul f onyl

follomtqdd%@mﬁlugft@ @ir2 fragmentias RESVIQUEd d@%ﬁr@sﬁép &iMentln ng
groups such as benzyl oxycar bonyl, p-chl orobenzyl -
oxycar bonyl , p- nethoxybenzyloxycarbonyl,

Schprei2t ekmnp&ﬂe@djneanobpling of 2hydrazinkearonydining>83 buittimy block to a

cyelBp AR SEREAS BRI RY Misrasyysation.
4- met oxybenzyloxycarbonyl,

2-ni t KO- 4, 5-di net hoxybenzyl oxycar bonyl ,
rlﬁethbxybenzyloxycar ony ,

| J=d- methyl et yaar bpny
a, a- di th -3¥5-g |ngihoxy nz%?qxgbakﬁgn§F>

be zhydpyloxycarbonyl t - but oxycatdbonyl ,

di i sopropy thoxycarbonyl, |soprop3éI L, pxycaebbnyl
ethoxycarbonyl met hoxycar bonyl yl oxycar bonyl ,
2,2, 2- trlchloroethoxycarbonyl, phenoxycar bonyl ,

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

macrocyclic compound (21d).
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4-n itrophenoxycarbonyl, fluorenyl-9-nethoxycarbonyl,

cycl opentyl oxycar bonyl, adamantyl oxycar bonyl,
woycsdsahemwy| oxycar bonyl , phenyl t hi ocarbonyl, an#@Ctrise2005/000097

l'i ke; al kyl 20 gropus such as benzyl, triphenyl nethyl,

benzyl oxynet hyl and the Iike; and S|Iyl groups such

as trinmethylsilyl and the IﬁQe Favoured N-protecting

groups include Fnoc, fornyl, acetyl, benzoyl,

plvaloyl t- butylacetyl phenylsulfonyl, benzyl ,

but, carbon B benzyl ox r bonyl Z). 25
Thelg B HSRERRI Y PO ARG BERE UL Dt HRORYL e hebiosBSroups
inteSdBIBlol profiet thhNGBrioE e kA antike aexlydr ptideorag prateét an amino

undeS|rabIe reacti ons during gnthetlc procedures such

groupsagaifgdin @SB@W?éQ?¢t@SM'ﬂﬁ§V fhedif peecpduiesslemmonly used N-

e
e e
(Johrohley &eSangyNew Wodd 1981 hyvhieh isdreseby tmcoepma'uddqy reference. N-

prot i REIBh s R SRt Rdsfpfuv s et meswimiryatov, +
butyladatil y2-chlodoaddg| ZimbaeétkwtrlfM&aﬁéQB/ t@iEBlb&%cetyl phthalyl o-

PCT/ SE2005/ 000097 61 ethers, such as iso ,
nitrophgnexyaselAl ¢-ghlasetyryl ihenzoy!, ﬁﬁalqr?b%@a{ﬁﬂn@pmnbenzoyl 4-

o SO 0 b B e poutony,

and dhxea il e:arbmaietfbprhm'gl grbups Sthnjtaﬁ bemayldwyicarboplyl, gmehlorobenzyl-

oo R o R SRR B 254 B
oxy ¢ BOMY Ep-bPorasisé mtyioxyafdingn atlﬁdm’iétﬁd%e@zﬂﬁdy-hbﬂ)dnlyke

In treatlng condi tjons caused flavivirus such as

4-mekhoxyhenzylxwpaineayl, afmmﬁn’émﬁn oxyheazylopyeabeyyl,
3,4,5“?(%8{%&8%&%3/%%%0 i (Bclﬂplzé;ﬁygg)‘é? n"?etﬂ ES%‘%hgl‘,’f

around 1 to 2
o a-dunetbybhﬁethnﬁ&ca(ybeaqgexycatkmnyﬂ éneelkiyd'rgloomcarbonyle
[ oav b| | i the ord

oo By kol B oDy SOt Ry QYRR et Carbony!,

meth cﬁﬁﬂo P%Ql@xfl@érﬁoﬁWZQ Zlﬂfcﬁﬂiroé’tﬂékﬁca\t\béﬁyl bﬁeﬁfo&yéﬁbonyl
5 to per  day, preferably 0.1 to 2 ¢ such as

4- mmoherwyw onw, Buerenyl- mﬁrth@o'@ad@rwh|W§I09@ntybn<ycarb;&§yl

adat Wﬂ/l yt: an@W”E;?SIEEFz%&)?ycaﬂgﬁﬁgg)h'éﬁ?fﬁﬁﬂ@érlo PYI %deHé fke; alkyl

€ con
gropussl ducasastbm\z:yb\tmhetrwlméthyh benzylewmeihylaand tlmyhkeeenld iyl

roupE Bp s eIl abO ST ke, Babomes v PieuBhng ofulp? 1i8de
Fmdbofmﬁ*w@%eﬂﬂ Betzoyl, pivaldyl e- bdtwadzawl EMeﬁ;ﬂQ@fﬁrfyl s:tee.rzgd

ot her HCV therapies to avoid e generation o
t—bume@arbonyl (BOC) and benzyloxycarbonyl (Cbz

Hydroxy protecting group as used herein refers to a substituent which protects
hydroxyl groups against undesirable reactions during synthetic procedures such as
those O-protecting groups disclosed in Greene, "Protective Groups In Organic
Synthesis," (John Wiley & Sons, New York (1981)). Hydroxy protecting groups
comprise substituted methyl ethers, for example, methoxymethyl, benzyloxymethyl, 2-
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl and other lower alkyl
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escape nutants. Exanples of such additional HCV

antiviral therapies include 20 ribavirin, interferons,
woneodsudsg pegyl ated interferons. Additional | yprarisendosn0097

of nucl eosi de anal ogues and protease inhibitors are

in clinical or preclinical _developnent and will be

amenabl e to co-administrati®h with the conpounds of

the invention. 25 Accordingly a further aspect of the

i nventi on provides a conmposition conprising a

ethef ot A Simo R B An GBS iRy C BEoe A phGa ety
tetraHQERGYrryf ameeb@%@bsmacédoahmthbm fcﬂ*saxemmé |22 @rtriohlatdethyl;

adm ni stered tablet, or capsule
silyl gthess| fot PXHMPI8Y trisnathylsivl; fnﬁlétmre t'i\y'&&)él a%ﬁl t?butﬁﬁﬁoﬁenyls"y' and
5 & by Agack b d&drBesy ik |
eSteﬁerg% mrent %r CIﬁ%rop Wa yogﬁf&ltgw V|rr ugy Ic%c(;%[f?ro%xampe
acetates prepionity, bermaate shddhe like.sequent i al or
si mul taneous adm nistration of a conmpound of fornula I
and at |east one further HCV WO 2005/ 073195
In tr@ﬁ’ﬁg&ﬂ'@ﬁ@n@%@gé’d bgéﬂaahwr'us stelh as NG\ the ednampeds obformula VI
the 1 nven{ion OVI es a atl nt pac I‘ISI
are Wpically 2gRiNisiREE T AL AmOURH SRR & B'Fié e GyP PN 100 to

5006 ﬂﬁ/ﬁggcﬁ 85 00%b ZUb@ rﬂ\@”ﬂﬂé‘ Ggrréépoﬁd@rtmé' dbéagérrﬁtea depending on
secon har maceuti cal conposition of a second

the tanavmlab&nfty of ﬂwstpﬁowlayorwoi &he arden Dt01d@s‘éb@gﬂi9/%a3ameferably 0.1
to 2 gig@gélahy yA e@atl %893@@?&{9?8& AbIRAI é@fuﬁt%QPé?g@n@@bSﬁBtS g per

conveni ent |
day, mreferallﬁlyl O\M tchz grwchtastfbaﬂﬁso pTg, it ene tmfduh dopagsk ayids per day.

tai ner terei or o acka nsert, for the.
As il P'%ﬁf@lﬁ??”ﬁ alg, ?ifafesawﬁqvmv ‘gﬁék ?fz%iangﬁ‘éetago"c
condifiS SFﬂl'eV;%tlﬁhﬂééTWéﬁ Hsi thalseveyin fd infsttion Hadivaay nEé¥ to be
patients are co-infected, or prone to superinfection,

adjustecHopepreomitan snedicalionsi seases. Accordingly, a
further aspect of the invention provides conbination
t herapi es conprising the conpound of the invention
As ig gebd)pradcabmg pracmdeev\/slaaetlwdad:ﬁmjepwrthe compoungs ok fgedla | are
n ] nf ec
typici ndmits et Wi qtte sy A apeS f @vbiiTar ceasration ¢ uuo
esca@le Mmeddits @nples Be{%uﬁnédidifl@ﬁ‘dl IHEV antvifdh tiestapieisdhdode
si mul t aneously or sequenti al t doses

y, typically ﬂ
ribaigR intasterens dNdéing deomatast wtﬁr@wn% daditignally ghuggeriof
nucl‘éBQlﬁSra'ﬁ%ﬁ:gu@g%\ﬁ?rote%%tlmlﬁlt&@tdré ﬁPéIInY@a? oF Bﬂadhﬂ@HPe a
I STI'C response 'om ng one or
deveiopmeet am@wﬂtjb@at@mableo’r@ co-administration W|th the compounds of the

invention.

Accordingly a further aspect of the invention provides a composition comprising a
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 orally
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

simultaneous administration of a compound of formula | and at least one further HCV
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adm nistered at a | ower dose that the corresponding

nonot her apy. For exanple in drugs prone to rapid
worb@mosiosm by Cyp3A4, co-dosing with the H V pCcoSeams000097

20 inhibitor ritonavir can allow | ower dosage regines

to be adm ni stered. Typical coinfections or

superinfections with HCV i nfRude hepatitis B virus or

HI'V. Accordingly the conpound of the invention is

advantageously co-administered (either in the sane

anth T 35 e At dsnegt B e TREntBR SO DS piPatiatl apk i g,? frst
phartadegisal dUh@pd‘éﬁ}érﬂ@?éfétdb%} in IRBRdgBtfain, V(ﬁ thlb Yompound of

antivirals include NRTI such as al ovud| ne (F 2/
formaiai b3 secopspirarmasgutical capmpasition ef arsecand; KV antiviral,

op GBI 95 RIS sl LR e

patidrft pack Evt patiea} pagiwilbevieniepitipalsa ke pOgjdedawidh msfcnuctlons

prinfeg i} e HERAGS 5F 8.0 it aiein Ol 2 Bp ) hodit st
simUlfaABBlIs oPs8gintiaPEdmhistration\P RS esgp éiid pharmaceutical
PCT/ SE2005/ 000097 63 dOTC (Shire SPD754),

comgpsitiens-abi ne (Achillion ACH 126443), BCH 10681 (Shire)
SPD- 756, racivir, D-FDOC, GS7340, |INK-20 (thioether
phosphol i pid AZT, Kucera),

Mangy' mvmadientqers cotinfestast eapriante gupeanfestipn swigh @meguy‘ectlous

Iy M e
therfies eohprieing, E;tll’leRmegnspr?oemef of EMPinR6htion &m-ﬂrnmﬂ?teg in the same
dosGRIVAhBEA> BRREAUaSELh ablens! Sl histef PAE T AR Ns e beufical
The%oﬂrﬁa%%nd%‘f'tﬁ@rmenﬁw §9@ fdal |@A¥t&ﬂ+&8furt%i<énum’é&welé@
(Medivir) 26048 (R-1495; Medivir AB/ Roche), NV-05

adninigteedisimultaraavsly pr seuqm@’vlwtywcellbba;trﬁ!aﬁ@s(@omﬁﬁ@Myg to the

mor a0 e O s M7 B ivescom i
a syh@g?:&ib réB'pOI_ssen allowin)g (mmlor BOVR bh FROativermgiedsnity to be
adwr%g g I Vo J;J Y g%%ﬁrgls%pé% Sng'tﬁ]c' Ud §P('%é%3bole in
drugd F@gh@% ra;ﬂHWiéiBBMisrm by@@m A8a88ihgiih thatlizasewdse

at az i ndi navir su te (MK-639, Crixjivan)
mhlmt@urwé(w regingloshigwer desags [ﬁglm@wo baﬁsigwslstﬂfe@os

VX-175), ritonavir (Norvir), lopinavir + ritonavir
(ABT- 378, Kaletra),
Typical coinfections or superinfections with HCV include hepatitis B virus or HIV.

Accordingly the compound of the invention is advantageously co-administered (either
in the same dosage unit, co-packaged or separately prescibed dosage unit) with at

least one HIV antiviral and/or at least one HBV antiviral.

Representative HIV antivirals include NRTI 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), -
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tipranavir, nelfinavir nmesylate (Viracept), saquinavir

(I'nvirase, Fortovase), AGL776 (JE-2147, KN -764;
wol2pEan3ivsni ng Hol di ngs), AG 1859 (Pfizer), DPEc®RL2®8400097

(BMB), 20 GS224338; G | ead Sciences), KN -272 (N ppon

M ni ng Hol di ngs), Nar-DG 35 _(Narhex), P(PL)-100

(P-1946; Procyon Bi opharng) ,63P- 1946 (Procyon

Bi opharma), R- 944 (Hof f mann-LaRoche), RO 0334649

( Hof f mann- LaRoche), TMC-114 (Johnson & Johnson),

016 T pOLTAEY @bt Cpfilion ACT 27t 1085 (sfite

SPD+766 uticiviy, DJEDQCT,i GRT P40, INK-20 (thibbihiee pRosihdlibRl AZP4Kucera),
he CCR5 co-receptor

23'-d?qcﬁo§yt%rlg6&%'ught@g@§¢gg } BSisRrbiae sugh 2 MIv-310, reverset (RVT,

Dmh@r mgﬁﬁgégélgyczmq@pt abl e salt or prodrug thereof.
Exanpl es of entry inhibitors are AVD-070 (AVDl 1070;

Anor Med) , Bl ockAi de/ CR (ADVENTRX Pharm ), BMS 806

bR A B 5 5 e

Sus(i@) 8&diatine ABIRADB87EYRABUNENG-)cRlambiite ALdndBl(Aflvanced Life

SCueEr@%rs%f s e ) o HRRAZ A RT0ARRY (8V\?%§4§‘ &5K), MIV-

150(F$OC i 7@%26@@@%R11m@5PMéu9)’r)AB/Ro%Eé9 M\R?)%“z 2 (Idenlx Pharm) R-

rimeris), TAK-2 Takeda

278¢ T dohnsand deinspn) 939- 1 i(leinix P'E(rahblTé\éCo’f Q/H%wgéon &

JonpeHh - o Bl Fop A R et U o7 oGRS ot
YM2B5388ntYiamarelushi)ncl ude adefovir di pivoxil (Hepsera),

and especially | am vudi ne and
2' 3' -di deoxy-3' -fl uoroguanosi ne (FLG & its prodrugs

Rep?é'é‘éhtélﬁ/el\mw prt&asd RAibftorsGnilaby |PA—45'#QPé(ﬂ\adUs?7d’(IDl© -DOfKucera

These |atter HBV antivirals are particu

FLG
Phagny 8 @hY-4ss(BnzeyBiaghena), @mpa@mawre(va@éme/agwayasq)oatazanawr
Reg%}bk)e indindvir Qﬂfcﬁ R éﬁ dr&ﬁ/ e‘é@aa(?ﬁé’atr?) b_nBGr calcium, GW -

tered a I's pre resent
4336@8 br QOSaV)ﬁmilﬁmnienawcéﬂorf/m)“ innlraa\nroh ntdBuxvh (ABT-378, Kaletra),
t he.a @ def i d act i
D

torar Pl e BinsSh. SR EplBsrorbubess) gy 77e

(JE-QXEWPKNHV64 aﬂiﬂ)ﬁﬁﬁtl\”lﬂﬁ@ HMlegB)?rAGJ’IBngPﬂEéI’? DPC 681/684 (BMS),
redients e carrier(s) must acceptable in

e 38ef7iead PCIRACR): iRpa Miniagbicistings, Nar-DG-35
(NatHes, §PEN4B0QP-19%s:; Procyon Biopharma), P-1946 (Procyon Biopharma), R-
944 (Hoffmann-LaRoche), RO-0334649 (Hoffmann-LaRoche), TMC-114 (Johnson &
Johnson), VX-385 (GW640385; GSK/Vertex), VX-478 (Vertex/GSK).

Other HIV antivirals include entry inhibitors, including fusion inhibitors, inhibitors of the
CD4 receptor, inhibitors of the CCR5 co-receptor and inhibitors of the CXCR4
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
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formul ati on and not deleterious to the recipient. The
formul ations include those suitable for rectal, nasal,
woapismab19§i ncl udi ng buccal and sublingual), vagr/sakosnooos7
parenteral (including subcutaneous, intranmuscular,
i ntravenous 20 and intradermal) adm ni stration, but
preferably the fornul ation i@ an orall y adm ni stered
formul ation. The formrul ati ons nay conveniently be
presented in unit dosage form e.g. tabl ets and

(scﬂ‘&ﬁf’ég’éﬁ%ghghﬁg‘%ﬁ%@ﬁ;‘r‘l@%g?gﬁ %Qﬁ%ﬁg{ﬁ%%%g (Fakeda

CharmtlhdgsTNXeﬂﬂfﬁlléretrim&) ah@m@ﬂzbssngmmr) Bangssoof ﬁh‘teglase
e carrrLer.
inifyiTs s e PoRarPas Ghe. GREDp Mtk &Coy T SErsey Toss

(shiBR6gi/G®K).mat el y bringing into association the active
agent with liquid carriers or finely divided solid
carriers or both, and then if necessary shaping the

Examﬁ?éjé‘Sf HBV%’[MrQ?‘é%&b?Q aﬂ?fo@ﬂ‘r?ljzbl\t/c%illrfﬂetﬁgg m.))f hd espeﬁgally

rrontconprisin
lambmdm\@lerrgj 23 edxdpoxmﬂ' fdorbguandsineMFL@) & its prodrugs such as MIV-

i call ta | t
2100 AR etk BSGA AHeCa: Mossa ttac DBM IBMiaBatpinapticutary
con%niéﬁtfﬁé?ih@%/ aré aldbeadfﬁe?éb@ﬁ{s@m.% PCT/ SE2005/ 000097
65 manufacture of pharmaceutical fornulations involves

intimate m xing of pharnmaceutical excipients and the

Whﬁ’ézfti Vﬁoésgﬂé o 1RB%Gctite § Jaﬁt tg%rergdrﬁlhfs'fbﬁeh dloc‘rbepfltt i§ rE)referable to

preferred to use excip re non
presext itras, part ef a phatmacea.mcdl forrulatieut3wdh a fdrorulationt wrﬂ rc®mprise
mn stra resent inve

the 580y A8<RERP e et LRl it o SEER e ot B or

excipRpiehad optitdllyaithecherapanit mgiredi@n@ Wh@@%hﬁr(ﬁ)ﬁﬁ@bt be
anount, of the active agent; as gr anul es;

accgiableda g saRse! keigg spRPStiblg with thﬁf%h%rc'ﬂgﬁdl%iﬁé@f then
form"Lﬁaﬁ’%ﬁh“@rﬁwﬁotl dlél?ﬂe?'io% t@tﬂéoﬂéc@%fﬁ’ous l'iquid; or as an

[ -1 n-water I quid emul sion or avvaterlnmlllquid
erruIS| on and as a bolus etc. 10 Wth regard to

SRR PEE S5 b 2R AR P BB Ak e
sublrejuat)| esgisalcdr mem@mqmcmmwwuusar@ofast ihltr’@diu%@glatr |i'1travenous
,_acacia, gelatin, sorbito
andt"&éﬁi‘%ﬁﬁi ?ﬁr n?féla FLAL @W@kr%@e e%avlaaené% an orally
adn‘lTFﬁ&t'éYéd:ﬁJnlnkHaQ%ﬁ Tﬁé Wé!ﬂn?lﬂétlldﬂs%ﬁ c§%r“|@ﬂtly bc? presen ed in unit

car boxynet hyl | ul ose, dr ox propy thylc
dosagr fosRe edn dal@e@rami sustallned $elaas;ie capstiles, sa,ndfmay bgamrwaared by

oy R R AR BB REsh TR, 05, o1

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 into 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
bringing a compound of Formula VI or its pharmaceutically acceptable salt in

conjunction or association with a pharmaceutically acceptable carrier or vehicle. If the
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di cal ci um phosphate, sodium chloride and al gi nic acid;

and | ubricants such as nmagnesium stearate, sodi um
webkemves®sand other netallic stearates, steari eCaSEZN05/000097

gl ycerol stearate, silicone fluid, talc waxes, oils

and colloidal silica. Flavouring agents such as

peppernmint, oil of wintergréen, cherry flavouring or

the like can also be used. 20 It may be desirable to

add a col ouring agent to nmake the dosage formreadily

ol fET e S R RSk M ol

pharffiBRUASA eXBipWNtSBHY Ghé acumhg@dfrédtyn whlt forem) ehem it (D6 feen
accessory ingredients. Conpressed tablets nay be

prefegrrech e use eXCiRIBMs ish ﬂge nﬂn-&)aswn safurapie qutﬁ@hﬁﬂélcméﬁeutral
Forn?l%hé(ﬁs 1%? %FEI adﬂpﬁﬁsfréﬁ?n é)?@sefr?rﬁ'{)eﬁﬂﬁn g?a%/ e BRYMREed as

granu a bin
dlscﬂemdn unrl:sasﬂch as eapsulest mnhetsrméa@etsa&aohmo@nmac&epredetermlned

a4 S 3B PR PG5 st 8 A Y Bgpension o

the édiﬁe Rereinash Q@ur%um(bu@bﬁé aBahouebls Bquitneras hh gikigkwater
diluent. The tablets nmay be optional I%ébe coat ed or

liquid egrulsion e akatebn aibliauid 8@&'%3%‘%3?@ U$etvi de sl ow
or controlled release of the active agent. WO
2005/ 073195 PCT/ SE2005/ 000097 66 Ot her formul ations
Withsneigaethioecdnopositicrs fadaiat iaslmiraisﬁraﬂori (9cg. dalkletsorichgapsules), the
cO | sing the acti i
e 1aplS 4ot BE RS Yol B SR A bty o R X R B pinging
agerfteor eﬁamgletéymp%daaa @ein, borbitol, tragattatﬁb,srmolywnylpgmsohdone
aci a;

| d
(PovkRna s ulase: SPlselMasacian Zgmoine tiedlitoss o
hydr?k?ﬁ‘r‘ogglfr?étﬁﬁéll los2, EUSro%@'HP\@ILH?Q%hOﬁIIeeréﬁH|c§rr}€rs Cﬁﬂexample

for m an additi ona ect of
corni starsht gelatin Apploser $ucreseg halprmsaﬁalllmpelﬁll@ﬁﬁ: éﬂ@pbﬂbl reannltol

I f I I
acaR by 8o, SRR R QO ol AP TR A 9
magh%luﬁogtebraibtﬁiﬂuﬁm stearatenting othler fﬂeja)lhoataatai'ee stearic aC|d
trate, tartrat

glyclﬁ& tﬁ%é‘$a EOS'Econafﬁ ’gﬂtgicewaxessepﬁ BHQICQEd"ggF%Iéﬁaeﬁavou”ng agents
such”‘ég Pﬁﬁb@rmlﬁts Bt lof Wirﬂergﬁ&é‘ﬁ QMHePry fRMOYIARS 6F thedike! d4MCA186 Be used.

opent anate, gl uccheptanaté, glycerophosphate,
It m@y(be desirabie o add & eolounnagriv te makarihe dosagefaspt feadie,

Idengﬁéﬂgaf&leﬁ%é aah e§oaﬁQ§?\/’|n9étﬂB{1§’%ﬁ?noR/h(iﬁ Hart.

prop Iona ate, [actobionate,
pi vol ate, canphorate, undecanoate and succi nate,

A tag@a ani G Sul gﬁgn(ygc%n%rleggﬁoﬁ %? tr]no"leﬁd|rrpg3,t cpp %%%Hy a/htﬁ%%eedr more
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 binder, 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 liquid diluent.
The tablets may be optionally be coated or scored and may be formulated so as to

provide slow or controlled release of the active agent.



10

15

20

25

30

15 2- hydroxyet hane sul phonate, canphorsul phonat e,

2- napt hal enesul phonate, benzenesul phonat e,
wp-20isloos®benzenesul phonat e and p-t ol uenesul phoratSE2@8/d00097

i norgani ¢ acids such as hydrochl ori de, hydrobrom de,

hydr oi odi de, , sul phate, bisul phate, hem sul phat e,

t hi ocyanat e, persul phate, pﬁ@sphoric and sul phoni c

acids. The invention further extends to salts of the

conmpounds of fornmula | which may or 20 may not be

o BETAN Sl 555 ety IR Rl Sudsighoing o

activéi sgeint red flavoireal leeedussalipetessarand é’dfwla owtragamth pastilles
i ncl udes prodrugs of the conpounds o

| | ..
compHigjhg HiR aBive ANt IR AR IATHRAT SYGY S081208 aHSagggeor sucrose
and 98&&8%%&%&@3' &W\ﬂi&l@d{rﬁbrﬁo‘ﬁ% %bbﬁf‘lnt@s@tab?@hqwd carrier.

pati ent rel ease a compound of the fornula in vivo
generally follow ng hydrolysis in the gut, I iver or

The g%@@gﬁggg %Pfotcrﬁ',uléj{/f’gé %‘T‘masra?ts 5 éﬁ ﬁgbﬁi)ﬂpal Cﬁsl%act of the

ers an especr a inclu
invepiias Wm'epmem)maéedtmdﬂy)aycéptme|saﬁs pf the compounds of formula

. ph ticall t mat

| inclgE R i eraaais deS R e e T AP s dpEAINe bagpLigited to

acet@fe, GHTURPHACtHRC [dcRits; gIRESRE F @flateh firraeRe Hidisak] bﬁalate
acceptabl e esters mc? ude 30 al kyl esters, includ i ng

panteﬂwﬁnﬂte isgthionaia, adinats.rajginate, pepitate, b%ﬂ?@&ltgub%yrate

lo
ot Kop AR A By PR se tanoat,
hexé?ﬁétéi&ﬁﬁ%étéoﬁﬂ@ﬁnaté?palmmte elctihater Sﬂuhyeh)llproplonate picrate,
piva égqquggq%é g? acégﬁoﬁoabrtag? es@éy% E%gﬁg%}%gﬁ%drecanogte and
succhREChYahle SIBHHENIY abids @acl hs anstharédimb@iate csthdhesufphonate,
The conpounds of the invention have various steric

2-hydemvethangrsiiphenate,eamphaisulphenatas2-ngpinalenasuiphogate,
benﬁé@%!ﬁ%ﬁéﬁé %t L HGoBeRs ﬁ&%ﬁﬁ]oﬁgfé ér?ci}ﬁ%lhéﬁésulphonate and

Stereoch try of e grou
inorgamic esuersdlchgastrwdrcbrmmmeahddmm@n@e ftyldamlndld(El sulphdte,

d/ i d
iso SRS st RSB T e oS ob suppeis ot
The lifveRtibh PHST )dtefi¥todalth @f th@éomb@sﬁﬁjmrfbrrﬁsla IIWhld:thay or
noteworthy that the L configuration is a ﬁ
8 u i3¥W‘eH%ans

mayrist e e Bragr el accemableabut whish aras
lnteﬁrﬂfﬁlat@ ﬁ\%dsa%néfe bei H? %I?églébeﬁr(ﬁriébl%%i a8 %c@é@e\’f}/.
on the tact

ative to a vent pol ypepti de and
t hat reversal of a pepti de residue, as envisaged for

Theﬂrﬁvg%ggagliqlﬁciee{p%@%ﬁ% gbggoﬁ\ryoﬂﬁdga‘ %rﬁ'niufjael. %J?S‘Mgé 9t the
compounds of formula VI are those compounds which following administration to a
patient release a compound of the formula VI 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 or pharmaceutically acceptable
esters of carboxy functions. Preferred pharmaceutically acceptable esters include
alkyl esters, including acetyl, ethanoyl, butyryl, t-butyryl, stearyl and pivaloyl,
phosphate esters and sulphonic esters (ie those derived from RSO,OH, where R is
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15 to a conventional peptide substrate. The

stereochem stry of the backbone conponent of the
woyedsioo3i®® group (i.e. spanning the carbonyl etTiSE200R000097

am de bond and the carbonyl extending of P3 wll

typically correspond to L-proline. The

stereochem stry of the P2 r ﬁg atomto which Wis 20

bonded is typically as showmm: WR8 WR8 Rg (CHZ)q Rg

(CH2)q\\ (CH2)k (CHZ)k I O O I n conpounds of the

in . ' . '
lower &Y@Etg% %&ll)\!\g?uraﬁ*b,gcg{ %w%ﬁyg ggcge&tébgg %%ﬁ% gﬂ:ﬁ%@@)ﬂmﬁr alky! ethers and
the étHBICAbEI¥sSD THVWGED/APSET @spetially ethuxyamirdeysand o-

cycl opropyl ring which is I1s orientated syn to A WO
ethoxpemineasylos PCT/ SE2005/ 000097 68 R7'a R7'a R7'a 2 or

t and kH~ NI ANRA-NSAoor anti to A R7"a

R7"a R7°a or and S HFAHRI[bDNAHA Conveniently,
The tchmpsphds of threbinnentiors bave aripy isterigeantigscyid thei ingemnies

exetyff s oBntatye afiefandiefy phash i herkolefl entrens . oy

ring adjacent to Ais in asyn orientation in the
Typifcglllyl, (tjr\{\(na Qt%rggcﬁ\oelngjits’sry %?’mei 8LS‘§ i:gr?ésponding to the P3 and P4 side
chains (ie R'® and/or R"") will correspond to an L-amino acid configuration, although
the invention also extends to D-isomers at one or both of these centres. It is
noteworthy that the L configuration is active notwithstanding that the nature of the E
moiety means that P3 and P4 are typically translated one atom relative to a
conventional polypeptide and the fact that reversal of a peptide residue, as envisaged
for P3 and P4 then pitches the amine acid side chain to the opposite side compared

to 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 extending of P3 will typically
correspond to L-proline. The stereochemistry of the P2 ring atom to which W is

bonded is typically as shown:

In compounds of the invention wherein R” and R” together define a spiroalkyl group,
such a spiro-cycloalkyl will typically comprise an R”? substituent on the spiro-

cyclopropyl ring which is is orientated syn to A:
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R7"a NRAH 10 Particularly preferred variants have
R7"a include ethyl, hence the asymmetric carbon atons
weabkoEassson 1 and 2 have the R R configurati ®QT/SE2005/000097
Alternative preferred R7"a include vinyl, hence the
asymmetric carbon atons at Eosition | and 2 have the
R S configuration. 15 WieP8 the conmpound of the
invention is a macrocycle conprising a J group, J is
preferably a diastereoner represented by partia
structures (i) or (ii): W 2005/073195 _
PCT/ SE200%4-000097 69 [HN R A K8 A or J syngpathe

am de (1 asyntoA(i) peci al |y where J ig<syn
to A %‘Lled Descri pfi on o\t he Enbeadd nments 'S:
Var?elu 1 odi ments of |theN™/déntion w | acrwl\bé A
desgridbed by way of il|u t rht i on only wt r & er ence
to the following non-ILmting exanples. Exanple 1 &N
OH 10 7- Met hoxy- 2-phenyl -qui nolin-4-ol (1) To a
or asti to Aed round bottled flask with toluene (100 ni)
et hyl benzoyl acetate (18.7 g, 97 mmol) and
manhsii.éji ne (12 g, 97 pmol) wwwBaadded. 4 M H® 7n
di oxa 0.5 n) was added @nd the reaction mf Lur e
vvas%ef uxed for & h (140 C) X The ni xbode wWRs é:A

co-evNporgted with tol yee:NTo A he crude m
di pheflyl ether (50 ni) s fhdded 15 and thefnikture
was heated to 280 C fo—2 h. Wen the theoretical -~
amount ethanol (6 nL) was collected in a Dean Stark
Conveaipnthdhé spire agramasofusp gespirgreyclapsopy! xingriasths R
Con@&f .tort. The crude m xture was dissolved in
(100 nmL) and stirred for 30
R7'a
3 RorS

%SA
H

Conveniently an R”® substituent on a spiro-cyclopropyl ring adjacent to A is in a syn

orientation in the following 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’
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):
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mn. The formed precipitate was filtered off and dried

which gave 1 (4.12 g, 16.4 mmol, 17 %: pale yell ow
woauesar 31980 1H (300 MHz, DVMSO-D6): 8 3.8 (s, 3pLT/s6204/000097

(s, 1 H, 6.88-6.96 (dd, | 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 68z, J = 2.19 Hz), 8.0 (d,

1H J=29.06 Hz); 13C (75.5 MHz, DVMsO-D6): 8 55. 3,

99.6, 106.9, 113.1, 119.1, 126.4, 127.5, 128.8,

130.2, 134.1, 142.2, 149.4, 161.8, 176.4. WO

2005/ 073195 PCTAS 005/ 000097 - 70 rml e 2 O
"~CA, 01111 0 O ¢ tﬁoxocyg open
2-di carboxylic aci met hyl ester

2S) - 4- oxo-cycl opeht ane-1, 2-di car boxyl e aC| d di net hyl
ester (4.8 g, 238mm| and CuBr2 (11.9 g, 53.2
mol ) were disYoI9&e F‘Wd&rqr} THE (70 syn-ty Aadidl t he

flyxed for two hours at 90 C. The
esp 6§rﬁﬁfewdﬁ%?\éf'§mg§ t{?i%)'trat ed off and the organic phase

was concentrated. CaC33 (2.7 g, 27.2 mmol) and DVF (70
m - ) were_ add i Xxture was held at 100 C for
Deseriptign, g YR xt ure was poured over ice
Varlélﬁéeﬂ%oaﬁﬁeﬁtg of THH lﬁﬁénﬁﬁrﬁﬁillm%b@ deasriddd by whg @f Mubtration only
The aqueous Ia?/er was 10 extracted with ethyl acetate
with refexerggotgithe: fgloywing poRdlimitinghexainpiani ¢ phases were
dried, filtrated and concentrated. Purification by
flash chromat ography (toluene/EtOQAc 9:1) gave 2 (2.1
Exampledb %9 as yell ow crystals Exanple 3 OH O /OO0 15
((1 s, 4R) & (1
dr oxy- cycl opent - 2- ene- 1, 2-di car boxylic acid
gter (3) To a cold sol utlon (-30 C) of 2
18|g 16.1 nmol ) dissolved in MeOH (23 nl), NaBH4

7-Methoxy-2-phenyl-quinolin-4-ol (1)

To a stirred round bottled flask with toluene (100 mL) ethyl benzoyl acetate (18.7 g,
97 mmol) and m-anisidine (12 g, 97 mmol) was added. 4 M HCl in dioxane (0.5 mL)
was added and the reaction mixture was refluxed for 6 h (140 °C). The mixture was
co-evaporated with toluene. To the crude mixture diphenyl ether (50 mL) was added
and the mixture was heated to 280 °C for 2 h. When the theoretical amount ethanol (6
mL) was collected in a Dean Stark trap the heating was stopped and the mixture was
cooled to rt. The crude mixture was dissolved in CH,Cl, (100 mL) and stirred for 30
min. The formed precipitate was filtered off and dried which gave 1 (4.12 g, 16.4
mmol, 17 %): pale yellow powder.

'H (300 MHz, DMSO-Dg): & 3.8 (s, 3H), 6.24 (s, 1H), 6.88-6.96 (dd, 1H, J = 9.07 Hz, J
=2.47 Hz), 7.19 (d, 1H, J=2.19 Hz), 7.56 (t, 3H, J = 2.19 Hz), 7.8 (dd, 2H, J=7.14
Hz, J = 2.19 Hz), 8.0 (d, 1H, J = 9.06 Hz); '3C (75.5 MHz, DMSO-Dg): & 55.3, 99.6,
106.9, 113.1, 119.1, 126.4, 127.5, 128.8, 130.2, 134.1, 142.2, 149.4, 161.8, 176.4.
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destroyed by adding brine (80 nmlL). The m xture was
concentrated and extracted with 20 ethyl acetate (4 x
wO6Qoosky3193he or gani ¢ phases were dried, filtrarew/sands/000097
concentrated and gave 3 (3.0 g, 92 % as a yellow
oi | . Exanple 4 WD 2005/ 073195, PCT/ SE2005/ 000097 71 H
-0 OH 00 (1S,4R & (1 19
R, 4S) - 4- hydr oxy- cycl opent - 2- ene- 1, 2-di carboxylic acid
2-methyl ester (4) To an ice-cold solution of 3 (3.4
Exdinplé2 mMol ) di ssolved in dioxane and water (1:1, 11
’_OF%)—,‘LiCH (0.52 g, 22 mmol) was added. After two and
a haff hours the mxture 5 was co-evaporated with
e and nethanol. Purification by flash
ghr tography (toluene/Ethyl acetate 3:1 + 1 % HOAc)
Litle compound (1.0 g, 27 %9 as yellowwhite
coyst . 1H-NWR (300 MHz, CD30D): 6 1.78-1.89 (m
1H), 2.70-2.84 (m 1H), 3.56-3.71. (m 1 H), 3.76 (s,
(RagH#-oxocgdlogesie-eme-11 2H)icarBoxdictacid dipmeth! dster (23C- NVR

0, 52.4, 75.7,
(17 33)8- Moy oPetine 1 Fuamoninhfe GmeTutliestihe. 2.8 mmo)
and( COSqIRY . Qgg 53.2 mlmttJl wtereBdltsgolvggrln dry THE (ZO lrréla)rangrrtlr)\e mixture
er ut ox u
WaszerﬁFiWﬁ%)}Q/ tW% %y%laba‘én@ th %f%@&ﬂ&)%%’l wes Abalechel By e organic
pha%é)waEOccﬂ{belnﬁ%té"oO@a‘%}b gglug' é’f‘z%mél) 2|'.§?|v| (76 (éL)r(HQJe)added

- am no- pent anoi ¢ tert. but
andltha rwwbm was ek af 700{ G formireEmoyroThE dgrk bromnmnodtl)reamb poured

ovef ek B s sde R ek EISuES Aate ol T BRur s Bver was

extraoiedrmlﬂc bﬂwnatetgtea@hyw@mL l*@ﬁh@bhﬁl_) Jeetaryanid ph)ases were

* aveéhe 20 t eP ?ngoun as a yellowoil (0,22
drlea I%g an concentrated urification by flash chromatography (toluene/EtOAc
9:1) gave 2 (2.1 g, 45 %) as yellow crystals

Example 3

OH

/O 0]

(1S,4R) & (1 R,4S))-4-hydroxy-cyclope\nt-z-ene-1 ,2-dicarboxylic acid dimethyl ester
3)

To a cold solution (-30 °C) of 2 (3.18 g, 16.1 mmol) dissolved in MeOH (23 mL),
NaBH, (0.66 g, 17.5 mmol) was added. After nine minutes the excess of NaBH, was
destroyed by adding brine (80 mL). The mixture was concentrated and extracted with
ethyl acetate (4 x 80 mL). The organic phases were dried, filtrated and concentrated

and gave 3 (3.0 g, 92 %) as a yellow oil.

Example 4
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1H NMR (300 MHz, CDCI3): 6 0.84-0.96 (m 3H),

1.14-1.39 (m 2H), [(1.44 & 1.49) s, 9H, 1.50-1.60
wOormosk7s 1.61-1.85 (m 1 H), 1.97-2.10 (m 1PEX/SE2005/000097

2.11-2.28 (m 1 H), 3.57- 3.68 (m 1 H), [(3.73 &

3.76) s, 3H, 4.30-4.50 (m_1 H), 4.63-4.73 (m 1 H),

6.80-6.95 (m 1 H), 6. 95- 77700 (m 1 H. W

2005/ 073195 PCT/ SE2005/ 000097 72 Exanple 6 O _ OH

O-NO/ O ((3S5R & B

(3R, 59))-5-((S)-1-tert-Buto arbonyl-p ropy Ica rba m

oyl )-3-hyd roxy- 5 cycl opent} 1-enecarboxylic acid

met hyl ester (6) Reaction (141 ngy, 76 mol)

according to the nmethod beg, for the preparation

of 5 using L-2-am no-N-buflyricjfacid tert.butyl ester

i nstead of 2-amino- pentafoic @cid tert.butyl ester

(58 E S R R B oS A ter
To anide-colfi oftdiok df-3‘f}i§®.4 ?; 29 WimolldigBolled & Givxand akpl,water (1:1,

1.79;1.95@&m 1 , 1.99-2.11 (m 1 H), 2.1?-2.30 ém_
110mL}H-OH (8823, 82 mmolwag adged. Adter fva apg)a gal [goth]s,th mixture
was éo%%aé%%gié g}ltg ;ofd%apne %Tg &&é‘h%@)l'(aﬁgﬁ%?ég%? t% fYaZ%hﬁlcrgQra%'fBg(r)aphy
(toluenéIEtHyl 3BeBIR 38 + IRLIBPAchgdvelthe title compound (1.0 g, 27 %) as
yello?{-\jzv[??te_ %fyts?arlg._ But oxycar bonyl - 2- vi nyl - cycl opr opyl car bano
'H-NMR (300 MHz, CD30D): 8 1.78-1.89 (m, 1H), 2.70-2.84 (m, 1H), 3.56-3.71 (m,
1H), 3.76 (s, 3H), 4.81-4.90 (m, 1H), 6.76-6.81 (m, 1H); BC-NMR (75.5 MHz, CDCl3):
5 38.0,48.0,52.4, 75.7, 137.0, 146.2, 165.0 178 .4.

Example 5

)
a g

OH
o)
((3S,5R) & (3R,5S))-5-((S)-1-tert-Butoxycarbonyl-butylcarbamoyl)-3-hydroxy-
cyclopent-1-enecarboxylic acid methyl (5)
To an ice cooled solution of 4 (0.20 g, 1.1 mmol) and 2-amino-pentanoic acid
tert.butyl ester (0.24 g, 1.4 mmol) in DMF (7 mL), DIPEA (0.18 g, 1.4 mmol) and
HATU (0.53 g, 1.4 mmol) were added. After two hours the solution was concentrated
and purified using column chromatography (toluene/ethyl acetate 3:1). This gave the
title compound as a yellow oil (0.22 g, 63 %).
"H-NMR (300 MHz, CDCls): & 0.84-0.96 (m, 3H), 1.14-1.39 (m, 2H), [(1.44 & 1.49) s,
9H], 1.50-1.60 (m, 1H), 1.61-1.85 (m, 1H), 1.97-2.10 (m, 1H), 2.11-2.28 (m, 1H), 3.57-
3.68 (m, 1H), [(3.73 & 3.76) s, 3H], 4.30-4.50 (m, 1H), 4.63-4.73 (m, 1H), 6.80-6.95
(m, 1H), 6.95-7.00 (m, 1H).
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3- hydr oxy-cycl opent - 1- enecar boxylic acid nethyl ester
(7) Reaction of 4 (50 ng, 37 mmol) according to the
worbdsadsescri bed for the preparation of 5 uspawsgiooRp00097
2S)-1 -am no-2-vinyl -cycl opropane carboxylic acid 20
tert.butyl ester instead of_2-am no-pentanoic acid
tert. butyl ester provided the title conpound as a
slightly yellow oil (50 nmg, 38 % . 1H NWR (300 MHz,
CDClI3): 6 [(1.38 & 1.42) s, 9H, 1.75-1.83 (m 1H),
2.00-2.21 (m 3H), 3.55-3.63 (m 1 H, [(3.77 & 3.82)
s, 3H, 4.20-4.38 (m 1 H), 4.65-4.80 (m 1 H),
Exanwplé® 5.20 (m 1 H), 5.22-5.38 (m 1 H), 5.60-5.82 (m
1 H, 6.95-6.96 (m 2H). 2005/ 073195
PCT/ SE2005/ 000097 73 ampke 8 0O N o OG-CN O/0O
((3R 5R) & 0N OH
(3S,59))-5-((9)-1-t - But gxyc onyl - but yl car banoyl ) -
3-(7-met hoxy- 2- O O
phenyl - qui nol i n- 4-yl oxy) - C)/C| opent - 1- enecar boxyl i c

(3525 TR S8t srar b o narpefeh i ragie oSV isefihr B -2

cycldpenfaldrecaritxyli®adid rﬂethgl &len@pl ) and
triphenyl phosphine (0.23 g, 0.88 mmol) were, c%de .

Readtiearpfdl (AB1(09.166 iMe) 89catipo)io Jg Mgt %%Rﬁ'bﬁa %l%e(z

preplstibn S e (oo SERTMGSL R, 218 140U Sitor fistéid Or=amino

pentheis lacichtedriatyl grségrtgavettbe tite epepoynd asa slightlg yejlow vﬂﬁ%ﬂ
gg\; the title conpound 10 as a white powder (0.30 g,

mg, /9% 1H NVR (300 MHz, CDCI3): 6 0,88-1.00 (m 3H),

TH-NMR 8330 #31Z @Dk 5 1.69-0488 @n, 1330 (142 &IHA4) €. GiF], 1.68561.78 (m,

140, 5 bt 9, i, 199511 s Ty 016 2535 (o TR 5 ol 140, (375
o3 e A% ST T S g e

(m, TH}0-7.56 (m 4H), 8.00-8.12 (m 3H). 15

Example 7

/ . B o)
ot
(0] OH
/O
O

((3S,5R) & (3R,59))-5-((1R,25)-1 -tert-Butoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-
3-hydroxy-cyclopent-1-enecarboxylic acid methyl ester (7)

Reaction of 4 (50 mg, 37 mmol) according to the method described for the
preparation of 5 using (1R, 2S)-1-amino-2-vinyl-cyclopropane carboxylic acid
tert.butyl ester instead of 2-amino-pentanoic acid fert.butyl ester provided the title
compound as a slightly yellow oil (50 mg, 38 %).

'H-NMR (300 MHz, CDCl3): & [(1.38 & 1.42) s, 9H], 1.75-1.83 (m, 1H), 2.00-2.21 (m,
3H), 3.55-3.63 (M, 1H), [(3.77 & 3.82) s, 3H], 4.20-4.38 (m, 1H), 4.65-4.80 (m, 1H),
5.13-5.20 (m, 1H), 5.22-5.38 (m, 1H), 5.60-5.82 (m, 1H), 6.95-6.96 (m, 2H).
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Example 9 OCN O/00O0 ((3R5R &
(3S,59))--5-((S)-1-tert-Butoxycarbonyl - propyl car banoyl
W-2805(073198t hoxy- 2- phenyl - g PCT/SE2005/000097
ui nol i n-4-yl oxy) - cycl opent - 1- enecar boxyl i ¢ aci d net hyl
ester (9) WO 2005/073195 PCT/ SE2005/ 000097 74
Reaction of 6 (132 nyg, 40 nf®l) according to the
nmet hod described for the preparation of 8 gave the
title conpound as a yellow oil (137 ng, 61 % . 1H NWR
(300 MHz, CDCI3): b 0.83-0.98 (m 3H), [(1.42 & 1.44)
s, 9H, 1.65-1.78 (m 1 H), 1.80-1.97 (m 1 H),
Exarﬂ BRB2.40 (m 1 H, 3.05-3.20 (m 1 H), [(3.78 & 3.80)
3H, 5 3.94 (s, 3H), 3. 95 4.01 (m 1 H), 4.38-4.44
(s 1 H, 6.05-6.15 (m 1 Hy 6.80-6.94 (m 1 H),
7.02-7.15 (m 3H), 7.38-7. 55 m 4H), 7.97-8.18 (m
3H). Exanple 10 O ONHAQ ~O0 10 ((3R5R & (3
S,59))-5-((1R 2 S) - 7N
-t ert - But oxycar bonyb - 2 vi nyl - dyclYepp6p¥l car banoyl ) -
3- (7- met hoxy- 2- phenyl Jlquingl iy-4-y

ecar boxyl i c aci Ry @
ng, 116 nnDI acc rd g
the pr epara p

0 the nmethod described for
ovided the title conpound as a

(3R{ﬁ?flfl ovgég |5|§_>‘ ) (@ﬂT N%Stfxwh@kggwlg%rg?moya%b} Emeib?oxy-z-

PheT{W]CIUA‘IO'ﬁ?MS%g%@S&g%eﬁMme\qe'd)arbo'%yﬁcga&d?n?etﬁgﬂ esteHs) 3. 80

To ab. mecaolad sphatiom ofip, (083& GEZ 0o ImdrmgTHFs %—Dmeihw -¢phenyl-
qum%hrﬁ%-oﬁggg(gmo%%_ﬁnmﬂé) %l}a—%’lp{lé ?I&hgﬁné (0. 24 'd) 0.88 mmol) were
added. Then DIAD (0.19 g, 0.92 mmol) was dissolved in THF (2 mL) and added
dropwise to the solution. After one hour the mixture was concentrated and purified
using flash chromatography (toluene/ethyl acetate 3:1). This gave the title compound
as a white powder (0.30 g, 77 %).

"H-NMR (300 MHz, CDCls): 8 0,88-1.00 (m, 3H), 1.18-1.43 (m, 2H), [(1.45 & 1.50) s,
9HJ, 1.53-1.65 (m, 1H), 1.66-1.85 (m, 1H), 2.29-2.43 (m, 1H), 3.10-3.25 (m, 1H),
[(3.79 & 3.83) s, 3H], 3.97 (s, 3H), 4.05-4.20 (m, 1H), 4.38-4.50 (m, 1H), 6.03-6.13
(m, 1H), 6.65-6.90 (m, 1H), 7.04-7.18 (m, 3H), 7.40-7.56 (m, 4H), 8.00-8.12 (m, 3H).

Example 9

((3R,5R) & (3S,55))--5-((S)-1-tert-Butoxycarbonyl-propylcarbamoyl)-3-(7-methoxy-2-

phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid methyl ester (9)
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20 Exanple 11 WD 2005/073195 PCT/ SE2005/ 000097 75 O N
O0--CHH OLIOO ((3R5R & (3
wE6,2068)07395 ((S) - 1-t ert - But oxycar bonyl - but yl car baowssk)003600097
(7-met hoxy- 2-
phenyl - qui nol i n- 4-yl oxy) - cy 4opent 1- enecar boxylic
acid (11) The nethyl ester (0.35 g, 0.61 mml) was
di ssol ved in di oxane/water (1:1, 7nmL.) 5 and Li OH
(0.031 g, 1.3 mml) was added. The reaction was

Reattibh bfd (@32%@'4@% daccBFtﬁﬁq 89@%%8@@3 C%S%Hbec]_ r%r(])?/m

gave the [ithi'umsalt as a

pregesakien of Eganegithe titke somponnd as @yelnbwa)ncm 37 (R, BIRY) &

"R @ %b)mﬁ)z(éﬁ}:}ﬂ; - B gggt(%x%iﬁ‘ [0P28!g R 449Yom), 1.65-1.78 (m,

[ car banoy
1H)ph66yl| 9 N o H)), 2. 3021 40X §m - TG BCOEBQOJ(HGWQB{)&[(BCYBY& |3C80) S, 3H]

394 e I HEL o e - ﬁ%ﬁtism@mpeapg{é" (B 13 6,506,954 (m

1H ozrﬁlw mhgHb,i 1. 05,51@@ alt (157 ny,
)m §5 %12@?%71 Oglsg cﬁ% CTI_?SEZOOSI 000097
76

Example 10

((BR,5R) & (3S,59))-5-((1R,2S5)-1 -ten‘—BufoxycarbonyI-2—vinyI-cycIopropylcarbamoyl)—
3-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid methyl ester
(10)

Reaction of 7 (41 mg, 116 mmol) according to the method described for the
preparation of 8 provided the title compound as a yellow oil.

"H-NMR (300 MHz, CDCls): & 1.52-1.57 (m, 1H), 1.58 (m, 9H), 1.80-1.83 (m, 1H),
2.00-2.17 (m, 1H), 2.20-2.38 (m, 1H), 3.20-3.37 (m, 1H), 3.80 (s, 3H), 3.81-3-3.98 (m,
1H), 3.99 (s, 3H), 5.12-5.20 (m, 1H), 5.22-5.40 (m, 1H), 5.63-5.80 (m, 1H), 6.05-6-20
(m, 1H), 7.00-7.21 (m, 4H), 7.40-7.58 (m, 4H), 8.02-8.18 (m, 3H).

Example 11
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O NQLIOO O((3R5R & (3S,59)-5-((1

R, 2S)-1-tert-But oxycarbonyl - 2-vi nyl - cycl opr opyl car bano
wWol2)05/073195 PCT/SE2005/000097

3- (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - cycl opent - 1- en

ecarboxylic acid (13) Reaction of 10 (35 ng, 59 nmol)

according to the nethod desé?ibed for the 5

preparation of 11 (33 ng, 97 % provided the title

conmpound as a yellow salt. Exanple 14 O- N OH

p~~ N0 OOHNOOO- NH/OO (S-2-{[((1 S,45) & (1

R 4R))-2-{(S)-1-[((S)-Cycl ohexaf- nmet hoxycar bonyl - net hy

l)- 10

car banoyl ] - 2- met hyl - pr opyl car | }-4-(7-met hoxy- 2-ph
enyl - qui nol i n- 4-yl oxy)\- 7N

cycl opent - 2- enecar bon)l ]@am no} - hut Y id

tert-butyl ester (14): Th idd2 (38.4 gy, 0.070
nol ) and (2-am no- hy ut yryl am no) - cycl ohexyl
acetic acid rret}fl\%tmg% .6 ng, 0.098 nmol) were
di ssolved in DVF (1. ) \an cooled in an ice-bath.

DIPEA (17.1 L, 0.098 nmol)°and HATU (37.4 ng, 0.098 15
((3R23)$)L% (Y5 6%2)3?-3?}-1-{%erBUto&y&ﬁbwnwmw|§§rbtahﬂ>ym3cmh%tm@-z-

o- cent wth tol uene and nethanol "and then
phemyhquiniodia-4syloky asytelapsintirensisadiexy g aeigHi 1)

mhe b EIEh S 1 5o 208 0 nfiblas GUEABA rRUghhemkian e
and PO $E269%, A AMol) Was-added. Phel isakctiofl asditasderveo might and
thenrgo)fct:éjr{ceentlrgtevgﬁﬁ'h?soggveenﬁmittﬁSmasna?t o"f%‘ﬁe(o"?szs l:j,l &5] I;/(1)yas a brown

powder.

Example 12

S o
0N
H

O Lo

>( 0

((3R,5R) & (3S,55))-5-((S)-1-tert-Butoxycarbonyl-propylcarbamoyl)-3-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid (12)

Reaction of 9 (225 mg, 40 mmol) according to the method described for the
preparation of 11 provided the title compound as a yellow salt (157 mg, 72 %).

Example 13
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yellow oil (20.6 ng, 37 % . After Iyophilisation 14
was collected as a white powder. 1H NVR (300 MHz,
weRMsAy3198 0.93-1.02 (m 9H), 1.03-1.25 (m A4HpCTAEZ5/000097
(s, 9H), 1.65-1.86 (m 9H), 2.05-2.10 (m 1 H),
2.22-2.40 (m 1 H), 3.05-3.20 (m 1 H), 3.77 (s, 5
3H), 3.98 (s, 3H), 4.18-4.26(m 1 H), 4.38-4.60 (m
3H), 6.01-6.10 (m 1 H), 6.61-6.70 (m 2H), 6.80-6.85
(m 1 H, 7.05-7.18 (m 2H), 7.40-7.58 (m 5H),
8.00-8.13 (m 3H). 13CNWR (,75.5 Mz, CDCI3): 6 9.7,
18.4, 19.2, [25.9 & 26.1], [d{8.2 & 28.5], 29.6, 32.0,
37.3, 41.0, 46.2, 50.7, 52.4).E .8, 57.2, 58.5,
82.0, 82.8, 98.4, 110.2, 11 123.2, 127.9,

128.2, 128.9, 12975733102 142. 7,

144.2, 10 161.6, 1543, A 4, 172. 4.
MALDI - TOF nf z B8 [ (M CA5H58N4Na 9+
821.41]. Exanpl ¢ 15 BLR H NPN O'\ O 015

(9-2-{[((1 R4R) & (1 §
S,49))-2-{(R-1-[ ((R) - Cycl ohexyl - met hoxycar bonyl - met hy
((BRIBR) & (35,55))-5-((1R,2S5)-1 -tert-Butoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-

3-(7-5;"’%;5’8 "ijé(-:ph'8ﬁylgcﬁhr_*@iné{i(’{yfoS&B-S%I5’6‘&%1'-&%‘6&@6)%[:%%%8’(1%) ph
Rea@ithl TPONB52ng 6T ainhsinztdordinigrio thdmejhiocdestiribed for the

tert-butyl ester ) Reactjon.of 12 (20 37 nmo
prepatalondi g (@5 ey eV A BB o e 3 yafal Folt D

of 14 using V

(2-am no- 3- net hyl - butyryl am no) - (R) - cycl ohexyl acetic
Examapledi4 20 net hyl ester instead of

(2-am no- 3- net hyl - but yryl am no) ~(S) -cycl ohexyl acetic

acid methyl ester, gave the ti¥le conpound (19 ny, 66

% as a white powder. WD 200 3195 PCT/ SE2005/ 000097

78

) apd o4 p
N%*\S‘O o) \/‘(O%
2N

(S)-2-{[((1S,4S) & (1 R,4R))-2-{(S)-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl)-
carbamoyl]—2-methyl—propylcarbamoyl}-4-(7-methoxy-2—phenyl-quinolin-4-yloxy)-
cyclopent-2-enecarbonyl]-amino}-butyric acid tert-butyl ester (14)

The acid 12 (38.4 mg, 0.070 mmol) and (2-amino-3-methyl-butyrylamino)-cyclohexyl
acetic acid methy! ester (26.6 mg, 0.098 mmol) were dissolved in DMF (1.5 mL) and
cooled in an ice-bath. DIPEA (17.1 pL, 0.098 mmol) and HATU (37.4 mg, 0.098

mmol) were added. After ninety minutes the mixture was co-concentrated with

. toluene and methanol and then purified by flash column chromatography

(toluene/ethyl acetate 6:1). Further purification was performed on HPLC (90 % MeOH
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1H NMR (300 MHz, CDCI3): 6 0.91-0.98 (m 3H),
0.99-1.10 (m 6H), 1.11-1.38 (m 4H), [(1l.43 & 1.45)

WO 200H73195- 45-1. 94 (m 9H), 2.05-2.18 (m 1 H) PCT/SE2005/000097
2.22-2.40 (m 1 H, 3.16-3.24 (m 1 H), 3.77 (s, 3H),
3.98 (s, 3H), 4.04-4.18 (m_1 H), 4.36-4.57 (m 3H),
6.00-6.08 (m 1 H), 6.13-6.24 (m 1 H), 6.62-6.70 (m
1H, 6.81-6.85 (m 1 H), 705718 5 (m 3H),
7.41-7.57 (m 4H), 8.02-8.13 (m 13C-NWVR (75.5

0. ﬂg%yzg?‘?%d@&egelﬁen%% >§Ure%§4 \(;r'as %ﬁ;&tﬁ%@ﬁ aﬁlg é;a%é% Qightly

yel|o5v40|2 20.6nch 379%). mftdi$ycﬂnhll&htl8n 182vak cAigcted d90a white powder.

"B (300 W, £DGRE 5,0 932,051m ), 4,033 255, 49 324 (s, oM,

17
1.653 QBim Flg d?gg;ﬂe gn%ﬂﬁ\ﬁ 2020.29 2 Mg;(?l -F9F3 mszs @@J(mfiQH[) ($/I77 (s,

3H). 5.58(s, BF0, m1@>4 2K, AKD..05 8 60410, 3HF. V-6 10, BF 5 51-6.70
(m, é@)sggla% 52 b Sy I8 ’|§3Fn°é¥| q%g gh oM, %366’8”1%\’(:& 3H).

phenyl - qui no cycl opent
3¢- chzﬁ samyi ]Clam3ncﬁ}9 3. neuhy¢o. 2b[z@9 18(:26 115 [282 & %511329 8,

52 35 B G 0,057 8, P A B 265864, o2

118145'12‘@1D12'@b , o7 Qelms'b €38 67 129151 €81120135.1, 135.2, 142.7, 144.2,
%é am no- é ¥¥| am no) cycl ohex¥ acetic acid
161.ael 648, é@frérﬁ@ vé71 [£28 M%&?H&Emw/(ﬁ 1#@[('&97”%) galcd for

20 1H NMR (300 MHz, CDCl 3)
045% 'QQ“%% é%lgﬂg [(1.42 f& 1.44) s, 9H] 1 65 1.95 (m
2.18-2.25 (m 1 H), 2.26-2.40 (m 1 H), 3.20-3.25

H, 3.75 (s, 3H), 3.97 (s, 3H), 4.15-4.19 (m 1
E&’il,g]—e—j?36443(m 1|—|),464475(lr_n|)1|—|) 603%.15
(m 1H, 6.80-6.85 (m 2H), 2-10-7.20 (m 3H),
7.42-7.58 (m 4H), 8.0-8.10 (m 3H). 13GNWR (75.5
Mz, CDCI3): 6 9.7, [18.2 & 18y, 25.7, [28.1 &

28.2], 32.0, 35.6, 50.4, 52.4 D 2005/ 073195
PCT/ SE2005/ 000097 N

(S)-2-{[(1R,4R) & (18,49))-2-{(R)-1-[((R)-Cyclohexyl-methoxycarbonyl-methyl)-
carbamoyl]-2-methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopent-2-enecarbonyl]-amino}-butyric acid fert-butyl ester (15)

Reaction of 12 (20 mg, 37 mmol) according to the method described for the
preparation of 14 using (2-amino-3-methyl-butyrylamino)-(R)-cyclohexyl acetic acid
methyl ester instead of (2-amino-3-methyl-butyrylamino)-(S)-cyclohexyl acetic acid

methyl ester, gave the title compound (19 mg, 66 %) as a white powder.
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79 54.5, 55.7, 57.6, 81.7, 82.7, 98.4, 107.7, 115. 2,

118.4, 123.2, 127.8, 129.0, 129.2, 129.5, 134.8,
wbh3b0s@731040. 4, 142.5, 151.6, 159.6, [161.1 & 16&TRE2005/000097

164.6, 171.1, 172.2. NALD -TOF mz 682.51[ (M

+Na) +cal cd for C37H4A5N3NaC8+ 682.31]. 5 Exanple 17 O~

N ONN4 (S)-2- {[((1 R 4R8 & (1

S 4S)) 2-{(S)-1-[ (2, 5- D met hoxy- phenyl) - et hyl - car banoy

" Nr&ﬁ:% D B BB i A ST P

ggl&k & ar45)op é raker, 94 @rﬁ) 914152 zcwamtm(dn HH) 282262 49, (n59 H),
epared from1l nmol )

3160474 (1ot Nk % 6 (3 A BB4b 2dlof G4 18 (TG, 4 36-4 87 (3
6.00-8. (fé*{rﬂoﬂg%%@a%”@ﬁ haxy s P8 Yb X e B 1-6385mehhy), 7.05-7.18

I'nst ead

(m, 3&12) ﬁm1nb53{net4hm 8. 62{8/1&(ran3h1b)13@-w\ﬂ8|@§¢| Mhge€DELk): 8 9.3,

12,3 D38 ke Ok g & 1530 20, o1 el 5P RO £577, 542

55.569. 015@5 31 B8spm 9814 107 (51 148.0%11844)28.9, 128.6, 128.7, 128.8,

128. Qﬂéglz 435 %, @g ‘Bcb’z}_%n:]512ﬁ)1621[§. %égfb ﬁégﬂ(@ %rﬁ% 3%472.0,
MALQ? géﬂ-; %8%4 8o éﬁ}?ﬂMNagﬁca‘:l&d bt C%IE}QngNED@%* %21811 m 1 H),

5-6. 18 .63 (m

1 H), 6.77-6.80 (m 2H), 6856.93(m2|—|) 712720

Exarbll 740, 7.35-7.60 (m 5H), 8.02-8.20 (m 3H). 13C NWR
2 Mz, cDC13): 6 [9.6 & 9.7], [12.5 & 12.8 1,

[17.1 & 17.5], [19.4 & 19.5]o~ 25.6, [28.0 & 28.1],
32.4, 35.8, 43.0, 20 44.3, [50.2 & 50.3], 54.3, [54.8
& 55.0 & 55.2 & 55.5], [55.6 & 55.7 & 55.9 & 56. 0],
81.7, 82.8, 98.4, 106.9, [142/4y& 112.5],113.7, 115.0,
115.2, 115.9, 116.3, 118. 4, 3.0 & 123.1], [127.7 &
127.8 ], 128.8, 128.9, 12995 “130(1,][134.1 & 134. 2],
142.6, 149.1, 149.4, 153 4 .99 161.4 & 161. 6],
[163.2 & 163.5], 170.9, [ 3H& 171.5], 172.3.
MALDI - TOF ml z 831. 62 [ i | 6 for CA6HS6NANaQy+

831.39] . WD 2005/ 073 ( 97 80 Exanple
18 "&&?ﬁ“ \ OQQ?O "

(S)-2-{[((3R,5R) & (3S,53))-5-((S)-1-tert-Butoxycarbonyl-propylcarbamoyl)-3-(7-
methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-1 -enecarbonyl]-amino}-3-methyl-butyric

acid methyl ester (16)

Reaction of 12 (24 mg, 44 mmol) according to the method described for the
preparation of 14 using D-valine methyl ester instead of (2-amino-3-methyl-
butyrylamino)cyclohexy! acetic acid methyl ester, gave the title compound (27 mg, 97
%) as a white powder.

TH-NMR (300 MHz, CDCls): & 0.82-0.99 (m, 9H), [(1.42 & 1.44) s, 9H] 1.65-1.95 (m,
2H), 2.18-2.25 (m, 1H), 2.26-2.40 (m, 1H), 3.20-3.25 (m, 1H), 3.75 (s, 3H), 3.97 (s,
3H), 4.15-4.19 (m, 1H), 4.36-4.43 (m, 1H), 4.64-4.75 (m, 1H), 6.03-6.15 (m, 1H),
6.80-6.85 (m, 2H), 7.10-7.20 (m, 3H), 7.42-7.58 (m, 4H), 8.0-8.10 (m, 3H). BC-NMR
(75.5 MHz, CDCl3): 6 9.7, [18.2 & 19.1], 25.7, [28.1 & 28.2], 32.0, 35.6, 50.4, 52.4,
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01117 ) I N OXHO OOHNNOOA4H A O1\- O
(S)-2-{[((1 R4R) &(1
w|6524(8)0)73125{ (S)-1-[((S)-Cycl ohexyl - met hoxycar boryir/sEetosgo0097
5
car banoyi ] - 2, 2-di net hyl - pr o%l car banoyl } - 4- (7- met hoxy-
2- phenyl - qui nol i n- 4-yl oxy) -
cycl opent - 2- enecar bonyl ] - am no}-butyric acid
tert-butyl ester (18) Conpound 18 (16.1 ng, 26 % was

54 PEEIEET HioMor (45, 40y Qo) g 20001130 %202

129.621348N 03303140 4eti by l5; 15uBYy159.6nj16d) + &yld108iex§4.6a¢Bt.Nc172.2.

acid methyl ester insfead of (2-am no-3; 10
WAL 8 ik iy A RS s Clod abotlome o bt o

Fl ash col um chromat ography was perforned in

tol uene/ ethyl acetate 3:1 instead of 6:1: This gave
Exambte 17t1 e conpound as a white powder. 1H NWVR (300

MHz, CDCI3): b 0.77-0.83 (m 3H}, [(0.92 & 0.93) s,

OH 0.94-1.20 (m 4 15 H), [(}.36 & 1.38) s, 9H|,

1.42-1.76 (m 8H), 2.20-2.38 ™, 1 H), 2.81-2.96 (m 1

H, 3.20-3.22 (m 1H), 2.7& (g, 3H), [(3.83 & 3.85)

s, 3H, 3.97-4.02 (m 1 H), 4. (m 1H,

4.22-4.37 (m 2H), 5.85-5.97¢ [6.76-6.78 (m

0.5H)], [6.80-6.82 (m 0.5 .05 (m 3H),

7.23-7.41 (m 6H) A 7.82-7.9 13CG-NWR (75.5

MHz, CDCI3): b / 9.5; g.4(&25.5], 25. 8,

[26.5 & 26.6], [2%9 MO\ 2.\,,4./<& 8.5], 20 29.3,

[35.4 & 35.7], [3()& .4 40{5 &40.7], [50.2 &

50.5], [52.1 & 52.2],[54.1 & 54.}»"], 55.5, [57.0 &

2 : Lo §)- : . ) 2.
(S-SR RIS Ao GF 2o, | B, Shy RosR-proffh &) eartemoy -2
methyt®repylaarbamoyl}3k(dmetisayel-phanylgiuinadin-4yloxgcwlopent-2-

erodJBpfypSplriSlod B i3 9 L1600 5
Compouna3. @8.6 (g, 580y waalpeebdred fr6A6HS (B8 NEOGO rBd6I)4Rkording to

WD 2005/ 073195 PCT/ S
the method for ’81e preparation o %%Ouss/ir%)go —Oa?n7ino§\il—(2,5—dimethoxy—phenyl)—N-ethyI—

3-methyl butyramide instead of (2-amino-3-methyl-butyrylamino)-cyclohexyl acetic

acid methyl ester. This gave the title compound as a white powder.

"H-NMR (300 MHz, CDCls): 8 0.75-0.95 (m, 9H) 1.05-1.18 (m, 3H), [(1.42 & 1.44) s,
9H],1.60-1.95 (m, 3H), 2.20-2.40 (m, 1H), 3.20-3.34 (m, 1H), 3.60-3.80 (m, 2H), [3.62-
3.65 (m, 3H)], [3.79-3.82 (m, 3H)], 3.98 (s, 3H), 4.02-4-18 (m, 1H), 4.30-4.44 (m, 2H),
6.05-6.18 (m, 1H), 6.60-6.63 (m, 1H), 6.77-6.80 (m, 2H), 6.85-6.93 (m, 2H), 7.12-7.20
(m, 2H), 7.35-7.60 (m, 5H), 8.02-8.20 (m, 3H). ¥C-NMR (75.5 MHz, CDCl3): 6 [9.6 &
9.7],[12.5&12.8], [17.1 & 17.5], [19.4 & 19.5], 25.6, [28.0 & 28.1], 32.4, 35.8, 43.0,
44.3,[50.2 & 50.3], 54.3, [64.8 & 55.0 & 55.2 & 55.5], [55.6 & 55.7 & 55.9 & 56.0],
81.7,82.8,98.4, 106.9, [112.4 & 112.5],113.7, 115.0, 115.2, 115.9, 116.3, 118.4,
[123.0 & 123.1], [127.7 & 127.8 ], 128.8, 128.9, 129.5, 130.1, [134.1 & 134.2], 142.6,
149.1, 149.4, 153.4, 158.9,[161.4 & 161.6], [163.2 & 163.5], 170.9, [171.3 & 171.5],
172.3. MALDI-TOF m/z 831.62 [(M +Na)* calcd for C4sHssN4NaOg" 831.39].
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Exanple 19 o~ o~ NN | | oo DOHN\ NOO OHN\ /
NONHOOOH4 NHOOO04 (S)-2-{[(1 R4R-2-{(9)-1
\VepoﬁﬁmsﬁWclohexyl-nethoxycarbonyl-nEthyI)-carbemmxh@smmm97

nethyl propyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n
- 4-yl oxy) - cycl opent -2 eneca®bonyl ] - ani no} - pent anoi ¢
acid tert-butyl ester (19a) and (S)-2-{[(1
S,4S)-2-{(S)-1-[((S)-Cycl ohexyl - met hoxycar bonyl - net hyl
) - car banoyl | - 2-
met hyl - pr opyl car banoyl } - 4- (7- met hoxy- 2- phenyl - qui nol i n
Examémykpxy)-cyclopent-2- enecar bonyl ] - anmi no} - pent anoi c
acl ert-butyl ester (19b) 10 The acid 11 (0.051 g,
0.087 mml ) and o~
(2-am no- 3- et hyl - but yryl am
acid nethyl ester (0.054 g,
in DMWVF (1.5 nL) and cool ed
ng, 0.12 mmol) and HATU (47 , mol ) were
added. After two and a half urs m xture was
co-concentrat ed MA t ol uen ang nethanol and t hen
purified by flash HE rQg/%phy (tol uene/ et hyl
15 acetate 3:1). Furth%F;%%prﬁ cati s performed on
HPLC (90 % MeOH + 96 Thi s gave after :
co-concentration (heotmo di astereoners 19a (9.4 ny, 13

S)-;?ﬁ[g@ﬁdn@%g i@s 2T S)-A- [‘(@S)Q%lcﬁiHeQthéthMoﬁyIEMBﬁ}yl)

|I|s t1on 19a 19b were | ected as :
carbahioy8-2pdvitiee by -prapyivrRrisaaooy vt 7 -nwse)-2-pheny Bguinolys4-yloxy)-

cyclé@%%’%ﬂer%_ﬁ&yﬁ %8 n%‘}n&@_(pﬁ]acw% %utglée%é‘? 18?o 7H)

Conibodifid 28376(1ing 1 26/%) Wad Prepazéd from 12,432 Ry, moz'smnxim ,
accc%d%é té?ll%r%gzﬂpﬁddf@orfﬂyé péeop%ant}od] of|_‘|)4_usgn%& é@?r?%g:%-d%gt%@—
butyéﬁ mﬂﬂob‘bcgcléhgé/lfééetlé EDC|dan5tl15i'Bster1|nbﬁead7on§'a?nlih@ -3-fsthyl-

7 13C NWVR
buty(ﬂgnmonﬂqyclohmd]gpeu@ agig methyiesien gjq;:hgpb@nn chromatography was

oSG o ¥, g8 e Brpoun

a wiaté. pbwder.

-cycl ohexyl - acetic
nnDI) wer e di ssol ved
i ce-bath. DI PEA (16

'H-NMR (300 MHz, CDCl3): 5 0.77-0.83 (m, 3H), [(0.92 & 0.93) s, 9H] 0.94-1.20 (m, 4
H), [(1.36 & 1.38) s, OH], 1.42-1.76 (m, 8H), 2.20-2.38 (m, 1H), 2.81-2.96 (m, 1H),
3.20-3.22 (m, 1H), 2.78 (s, 3H), [(3.83 & 3.85) s, 3H], 3.97-4.02 (m, 1H), 4.17-4.21
(m, 1H), 4.22-4.37 (m, 2H), 5.85-5.97 (m, 1H), [6.76-6.78 (m, 0.5H)], [6.80-6.82 (m,
0.5H)], 6.98-7.05 (m, 3H), 7.23-7.41 (m, 6H), 7.82-7.99 (m, 3H). *C-NMR (75.5 MHz,
CDCla): 5 [9.4 & 9.5 ], [25.4 & 25.5), 25.8, [26.5 & 26.6], [27.9 & 28.0], [28.4 & 28.5],
29.3, [35.4 & 35.7], [36.0 & 36.4], [40.5 & 40.7], [50.2 & 50.5], [52.1 & 52.2],[54.1 &
54.3], 55.5, [57.0 & 57.3], [60.4 & 60.7], [81.8 & 82.0], [82.4 & 82.5] 98.1, 107.5,
115.0, 118.1, 123.0, 127.5, 128.7, 128.8, 129.2, 134.9, 135.8, 141.9, 142.5, 151.3,
159.4, [160.9 & 161.3 ], [163.7 & 163.9], [169.9 & 170.0] [170.0 & 171.3], [172.5 &
172.4]. MALDI-TOF m/z 835.68 [(M +Na)* calcd for C4sHsoNsNaOs" 835.43].
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58.6, 82.0, 82.7, 98.4, 105.7, 107.7, 115.2, 118.4,

123.2, 125.3, 127.9, 129.0, 129.1, 135.1, 138.0,
wo4Rosh731051. 6, 159.4, 161.6, 164.3, 170.7, 171P@T/SE2005/000097

172.3. 19b: 1 HN MR (300 MHz, CDCI3): b 0.90-1.04

(m 9H), 1.04-1.43 (m 7H), 1.47 (s, 9H), 1.50-1.87

(m 5 8H), 2.10-2.27 (m 1 ?‘ﬂ 2.33-2.45 (m 1 H),

3.10-3.20 (m 1 H), 3.73 (s, 3H), 3.96 (s, 3H),

4.02-4.10 (m 1H), 4.36-4.53 (m 3H), 6.00-6.16 (m 1

H, 6.30 (d, J 8.52 Hz, 1 H), 6.73 (s, 1 H), 6.86

(d, J =7.96 Hz, 1 H, 7.08-7.16 (m 2H), 7.36-7.56

Exaraple ), 8.03-8.11 (m 3H). 13C-NWR (75.5 Mz,
CD3OD): b 14.0, 18.6, 19.2, 26.1, 28.2, 28.7, 29.7

151. 0, 15I; NL59. 2 164. 3 164. 3 170 2 ]
1719Exang ¢ NoOOHNNOOOHIg O
O Oo004:/0-0 O 15 (9)-2-{[(1
R, 4R) - 2-{ -1-0¢( - Cycl ohexyl - met hoxyc hyl
- car bano - 25 2-
@ t hyppr o $)@§oa yl}-4- (7@[ N
n- 4\ oxy) ocycd o n@ - enecarb@n%]*j}l_r maoP- pe\&mée
o_gc\iNd*t -butyl\esters (20a) a (1
/ 45)-2-{(R-1-1((S)-oycl ohex§ t hoxycar bonyl £ et hyl

(S)-RTER A oSt T Strlsepy et homueaibRy nihaherkamoyti2-

metlﬂﬂgrbﬁyléarlébl‘%lﬁ} ACYCh@RRIXy-2phdyl- qumolln -4- %ony) -cyclopent-2-
arbonm%‘ am no} - pent an0| c acid tert-butyl ester

enec(agbbvyll\ﬂm n&:-ntan@ec @@ldﬁ@&}hui)&eétﬁir(ﬂ"%)m ng, 0.10

(5450 885 2 TS ER Y Rh SRS daro kit gaffamoyir-2-
metl%mpgopm&alh?hmggé%t%g -fnethony;2- ﬁhdn’_yl-mmtno)in 49y|9&ys) ¢y&topemt-2-

. , 5 ,..0.12 HOBt (17 ,
e“e‘i"’ﬁgﬂﬂ\gﬁgﬁmé’ . g&ﬂt@?’%@ﬁr@éﬁhe m xt l(JI‘ e V\rrgs
The @@RCENID.05 €4, ¥0820RR0N GhEI2-drhiho RGN/ BRGRPIAMINno)-cyclohexyl-
acetic acid methyl ester (0.054 g, 0.21 mmol) were dissolved in DMF (1.5 mL) and
cooled in an ice-bath. DIPEA (16 mg, 0.12 mmol) and HATU (47 mg, 0.13 mmol)
were added. After two and a half hours the mixture was co-concentrated with toluene

and methanol and then purified by flash column chromatography (toluene/ethyl
acetate 3:1). Further purification was performed on HPLC (90 % MeOH + 0.2 % TEA).
This gave after co-concentration the two diastereomers 19a (9.4 mg, 13 %) and 19b
(5.3 mg, 7 %) as slightly yellow syrups. After lyophilisation 19a and 19b were
collected as white powders:

"H-NMR (300 MHz, CDCls): & 0.86-0.93 (m, 3H), 0.94-1.00 (m, 6H), 1.00-1.41 (m,
7H), 1.46 (s, 9H), 1.50-1.88 (m, 8H), 2.05-2.20 (m, 1H), 2.20-2.37 (m, 1H), 3.12-3.25
(m, 1H), 3.73 (s, 3H), 3.97 (s, 3H), 4.05-4.20 (m, 1H), 4.40-4.55 (m, 3H), 6.02-6.18
(m, 1H), 6.30 (d, J = 8.52 Hz, 1H), 6.63 (s, 1H), 6.76 (d, J = 8.51 Hz, 1H), 7.06-7.16
(m, 2H), 7.42-7.56 (m, 5H), 8.00-8.12 (m, 3H); 13C-NMR (75.5 MHz, CD3;0D): & 14.0,
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83 and added to a short columm (toluene/ Ethyl acetate

1:3 + 3 % AcOH). Then it was further purified on HPLC
wOo0Fy7905% MeOH + 0.2 % TEA. The di ast er eonmer PCT/SE2005/000097

products were not separated. After HPLC the sol ution

was co-concentrated with toluene and nethanol to give

20 (28 ng, 34%. 5 Method B82To an ice-cold sol ution

of 11 (60 ngy, 0.10 mml) and (2-am no- 3, 3-

di met hyl - but yryl am no) - cycl ohexyl -acetic acid net hyl

104578 b3 70 AT o ATHAL Bl B4R 8572

58. sheib 8ot 98the oBiX ey Was, xqmsqnﬂeatzedzarwmwg fipe®, 129.1,
sing col um  chr onat 0%161& i@"u&t ol uene/ Et h acet at,e

135.8; 138.07TH2 i 461 6r Bo9rtr STIRL T 20k 305 "B-NMR
300%#19%!?%2 é%‘bz(g"l '&%‘1 bkﬂ goﬁﬂ%\gm ﬂjr Mﬁ}(@ 91%611 (69-1.87 (m,
8H), -3)27 6,01 m)zzasagz 4(5n(m 3n-p), 3106120 én, 9H),,3.13 ossﬂme 96 (s

3H), %ﬁz-ﬂ,% (m,31|§)743562g%§)nqn %rﬁn ET. . ?%6 S0 02 %552 Hz,
1H), @1‘73 (s41 6@6 @, F=77.86 Hﬂan; H)s 741636n42152 7(38-736) (m, 5H),
5.0%. 34 (s 390 - NubhireCasfiny Sty ety 6740 3481 202, 2817,
29.7¢ ;?_'1)1 525%(;1%@% 40% 5]%5 5549§3 WZ55?H)57 375811 %45é5 dzr@ 984,

105.84107.818183, 265831 12&2812'28 229 98129. 4293%2 34!2 8, 1%96151 0,

151%2?“27‘?- 32@‘3?’ %@'52,1?@87%‘?%1?%1 355118 4517 22362 812?290

129.0, 129.4, 131.1, 135.1, 138.4, 142.4, 153.3,
159. 6, 161.6, 164.2, 170.1, 171.3, 172.2. 20 20b:
Exaropleng® (300 MHz, CDC13): 6 0.90-0.98 (m 3H), 1.04 (s,
9H) 1081_40(m 7H), 1.44 (s, 9H), 1.534.90 (m

8H), 2.20-2038 (m 1 H), 3.10-3.22 (m 1 HL 3.73 (s,
3H), 3.97-%s 4.02-4.15 (m 1 H, 4[3594.48 (m
3H), 6.00- (m 1 H, 6.72 (s, 1 H), =
9.06 Hz, | 7.09-7.20 (m 3H), 7.44-7.55
8.03-8. 11 25 Exanpl e 21 WD 2005/

|

%M QOHNO;Z//:}’/Z)%
o{“ﬁv /o{“m S

(S)-2-{[(1R,4AR)-2-{(R)1 —[((S)-Cyclohexyl-methoxycarbonyI-methyI)-carbamoyI]—Z,2—
dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (20a) and
(S)-2-{[(1S,4S)-2-{(R)-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2,2-
dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (20b)

Method A: The carboxylic acid 11 (57 mg, 0.10 mmol) was dissolved in warm (50 °C)
dry THF (2 mL). (2-Amino-3,3-dimethyl-butyrylamino)-cyclohexyl-acetic acid methyl
ester (50 mg, 0.12 mmol), DIPEA (30 mg, 0.23 mmol), DCC (25 mg, 0.12 mmol) and
HOBt (17 mg, 13 mmol) were added. After two hours the mixture was concentrated
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25

gl(l’ DOHW NONHO - O O(1 R29-1-{[((1 R 4R
w6.2dB)03125{ (S) - 1- [ (( S) - Cycl ohexyl - met hoxycar borgir/SERI0RE00097
| )- carbanoyl]-2,2-d
i met hyl - propyl car banoyl } - 4-§7- met hoxy- 2- phenyl - qui nol i
n- 4-yl oxy) - 3
cycl opent - 2- enecar bonyl ] - am no} - 2- vi nyl - cycl opr opaneca
rboxylic acid tent-butyl ester 5 (21) The acid 13 (35

and padeiar SAO el HolueENRY PSRIRtS 113 % 3y} Thenrt was

furthépbslnfraéwwHPe;ﬁ @éln 29 e OHO80.2/MorBA vwafeedxés's‘e%@damgﬁc
indry T (1 -) and warnmed to 50 C. HOBt (11

PdeOCBSMEFﬁmﬂt )seaﬁr@@:ct\ teg HR the, selutiopyas caemcaatﬂ@f&d Wth
f t d h
toluefi it BB fp GUB 28 BPYAE e our 1 o by 11 ash
Metrel Birifo ah nmadaldg;oanhm qft1d| (66 med, e m(ymraoléaaﬂ& aminy-3,3-
ame R RO SR RS BoAril TRy SR TS G 6 MRS

DIPE/Q'('PQEHfgr ot Brmaisl) SRy elAT B azg’ﬁgl 0. 18ghmoYy were dded4After two and
After Iyophlllsatlon 21 was coIIected as a
a hanlillotJéG theviaixture WAS\MIRIED DD d Ryhitied)using colynyis &

chro%a@%pﬁy_{[ (E(gmin%gg-gﬂ %cé”tél}e( ). 5@(—3 dlBét% é)tﬁné‘r nﬁ)@hre was

sepdra@d-uiriHhHPIC (B0H), MeOPDH 2. 24% TEA). il'hl@ gavegz (nggg(ﬁ(%) and
66 & 3.67) s, 3H), 3.98 (s, 3H), 3.99-4.02

ZObWQUbI{ESI 30-4.45 (m 2H), 5.05-5.11 (m 1 H),
20a: 9 HRAMR ?bo(mizlda)clg,ﬁa@e@o&b ((Tm3|'l) )01 (8, 98),61.05-1(40 (m, 7H),

167 11180 (30 2208 360 AT ST SRR, (28 b, 31

3. 97[“(5%3%92‘3% . 22%263"%[2@ 233? %@23]11 3“—@66 63%. 2@511%1 1H), 6.24 (d,
J = B89 biz, 140, ©68 (40114), 6.8R0(d7 J 5208 Hz ] 7p§77 27@152%]7 36 (d, J

3

- 748808, DT o ReEodpdp ol 07 SinEla S co-om)
5 1410281 86, %14 2264382?81 %128 53396, 84.9335; 819 36:233023 58315.52,.4, 53.3,
55,7151 33f50 g, 884, 82/, o R4l 56129]797 113c2 3118[% W g27, 1290,
129 ézté?—@h %@QHDhaé' QF14214Z 1§§% ?59 Bg%waim oaheal1f 971.3, 172.2.

859. 43]
20b:PEFNSER (B15) lvkbtzo@mlg)sé 0. 90 o 98 (m, 3H), 1.04 (s, 9H), 1.08-1.40 (m, 7H),
1.44 (s, 9H), 1.55-1.90 (m, 8H), 2.20-2.38 (m, 1H), 3.10-3.22 (m, 1H); 3.73 (s, 3H),
3.97 (s, 3H), 4.02-4.15 (m, 1H), 4.35-4.48 (m, 3H), 6.00-6.08 (m, 1H), 6.72 (s, 1H),

6.90 (d, J = 9.06 Hz, 1H), 7.09-7.20 (m, 3H), 7.44-7.55 (m, 5H), 8.03-8.11 (m, 3H).

Example 21
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Exanple 22 0111 0111 N N OHNOHNNOO OHNN \
OONHOOOH/P--(-NHOH (9-2-{[(1

we2diR)072195 (R) - 1- [ ((S) - Cycl ohexyl - met hoxycar bonpCT/seRdegH00097
) - carbanmoyl]-2,2- 5
di met hyl - propyl car banoyl } - 4- (7- met hoxy- 2- phenyl - qui nol
i n-4-yl oxy) - cycl opent -2 ened4r bonyl ] - ami no} - pent anoi ¢
acid (22a) and (S)-2-{[(1
S,4S)-2-{(R-1-[((S)-Cycl ohexyl - met hoxycar bonyl - net hyl
) - car banoyl ] - 2, 2- P
di net hyl - pr opyl car barmyl }-4- (79 met hoxy- 2- phenyl - qui nol
i n-4-yl oxy)-cycl opent -2- ene onyI ] - am no} - pent anoi ¢

acid (22b) 10 The tert. butyl er 20 (28 ng, 0.034
mol ), TES (8.7 ng, 0.075 mmol), PCM (1 nL) and TFA
(1 m) were mxed in a round PortOoredyf | ask. Two hours
| ater the m xture was conceptratedigpd the

di astereoners were_separ at ed HPLC using 65 % MeOH
+ 0.2 % TEA as np hﬂﬁe i & gaye 22a (15 ng, 55

% and 22b (12 ny, > sb|g IIow Syrups.
Af ter Iyophlllsatlggﬂ (o]¢} wer e
col l ected as 15 wh po ers 22a: [a] 22D + 155. 8;

1H NMVR (300 MHz, CD&OD): 6 0.90-0.97 (m 3H), 1.03 (s,
(1R218)-1-{[1 R=ZA). &@1$ms )YZHX(S 4-B(5)1C o Hexyl-Bidthoxg cadohybmethyl)-

carbg,q)oyﬁg}_%tyh@eg’[yl prﬁpyic;q)r amoga 4z|(7zme@1§pf<yf pb'_gnyﬁ-qggloj!ngoyloxy
cycléﬁéntlz E%ec&b@ﬁylﬁaﬂfﬂno_)(mm% &@ciop%@ﬁwéc%rbo@gw aC|d ten‘-butyl ester
(21)Hz 1 , 7.50 20 7.60 (m 3H), 803810(m 3H)

The%%%wi%-“ ft, B ey A o Gmingi3 oty - Siyhyanfig
cycl?g%)@l aﬁi’gcgamﬂﬁ‘niéﬂ‘lyB&tér (2294, 1% (é)&ﬂ‘x‘:nrﬁligls)9 Wie dissbM@dan dry THF
(1.5745) gid Hagned 1056505 HGR(1 Mg 080 Timah and34C+31 mo, 0.1

mmélgeve?e addd dAftetdhe ﬁ&]r%ﬁ@mlitaréwaé o YR cERPRAlith tHfdene and
[ 073195 PCT/ SE2005/ 000097

methanol and then purified by flash column chromatography (toluene/ethyl acetate
1:1). Further purification was performed on HPLC (80 % MeOH + 0.2 % TEA. The
diastereomeric mixture 21 was concentrated and gave a slightly yellow oil (26.4 mg,
53 %). After lyophilisation 21 was collected as a white powder.

'H-NMR (300 MHz, CDCls): 8 [(0.98 & 1.00), s, 9H], 1.01-1.38 (m, 5H), [(1.39 & 1.40)
s, 9H], 1.52-1.63 (m, 4H), 1.65-1.80 (m, 4H), 1.90-2.05 (m, 1H), 2.20-2.40 (m, 1H),
3.02-3.20 (m, 1H), [(3.66 & 3.67) s, 3H), 3.98 (s, 3H), 3.99-4.02 (m, 1H), 4.30-4.45
(m, 2H), 5.05-5.11 (m, 1H), 5.20-5.30 (m, 1H), 5.60-5.81 (m, 1H), 6.03-6.17 (m, 1H),
6.77-6.82 (m, 1H), 6.95-7.22 (m, 5H), 7.40-7.50 (m, 4H), 8.01-8.10 (m, 3H). "*C-NMR
(75.5 MHz, CDCl3): 0 22.3, [25.7 & 25.8], [26.4 & 26.5], [28.0 & 28.4] 29.2, 32.7, 33.3,
[35.3 & 35.4], 36.0, [40.2 & 40.3], 40.7, 52.0, 55.4, [57.2 & 57.4] [60.4 & 60.5], [87.6 &
87.7], [82.3 & 82.5], 98.4, 107.0, 114.9, [117.4 & 117.5], 118.1, 122.9, 127.6,
128.6,128.9, 129.2, [133.6 & 133.8], 135.9, 136.9, 140.1, [141.4 & 141.6], 151.1,
159.6, [160.9 & 161.3], [164.2 & 164.6], 168.9, 170.3, [172.1 & 172.6]. MALDI-TOF
m/z 859.77 [(M +Na)"* calcd for C4gHgoNsNaOg" 859.43].
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CD3OD): b 0.90-0.97 (m 3H), 1.02 (s, 9H), 1.07-1.35
(m 7H), 1.53-1.90 (m 8H), 2.46-2.61 (m 1 H),
wa.20@/02388 (m 1 H), 3.69 (s, 3H), 3.96 (s, 3HPCT/SE2005/000097
4.15-4.35 (m 2H), 4.37-4.41 (m 1 H), 4.42-4.47 (m
1 H, 6.02-6.12 (m 1 H), 702(3 1 H, 7.16 (dd, J =
2.47, 9.34 Hz, 1 H), 732(§ 1 H, 7.40 (d, J = 2.47
Hz, 1 H), 7.48-7.58(m 3H), 8.03 5 8.12 (m 3H);
13C-NWR (75.5 MHz, CD3OD): b 13.0, 18.8, 25.9, 26.0,
28.8, 29.4, 34.2, 34.8, 36.3, 39.9, 48.8, 50.5, 51.1,
54.8, 57.9, 60.5, 82.8, 99.0, 106.0, 115.1, 118.2,
Exarhp® 42 127.8, 127.9, 128.7, 129.0, 129.5, 136.7,
139.8, 142.8, 150.6, 160.1, 162.0, 162.2, 164.7,

N

172.1, 173.57 10 Exanple 23 O- NN Ir 0 f OHN

N~JNO\\WLVY/ V' N \NHOOOHINOO OOC]—| OO0
(S)-2-{[(1
R 4R) - 2- {( N ((R) - Cycl ohexyl - msthoxyca oyl - et hyl

) - car banoy!
nmet hyl - pr o%yl car

Dyl } - 4- ( 7- met hoxy- 2- phenyl - @

ui nol i n- oxy) -Tycl opent - 2-
necar bon - am nQ} - butyr| c 23a) H o 5
)Q 244 - 8 {(R) - cl! y|//’1'&/<
fret OXy C hyl ) - car barm NH roH carb
ogoyl - (7- et oXy- 2- / 5
/ enyl - qui nol i n- 4-yl oxy) - cycl oﬁént 2- enecarb nyl ]-anin

R T EE N T N e

diméxyl- &o@}}l&ammhdylmmtﬁwz—mbﬂyll@llmm—ﬁquiyheyclopent—2-
preparation _of 22a and 22b This gave the title
ene%hﬁeﬂhaml%@ Retanoinaadd24a) 3l 23a; 1H NVR (300 MHz,

(S S as ?)48&% &&zﬂjl '_&-@Vzclog{i& %eﬁ%}rﬁ}eé’fgoﬁﬂlmaﬂgl) carbar?oyl] -2,2-

dlmethyl)propylsaﬁtmnmyl}(ﬁq(?-lneh)wxyaz 'phe(lgl qlamplqn 4-yiy)-cyclogeqt-2-
ene%rgo%ﬁkg%cg]doeﬂﬁadic é&i%z(zﬂb 0 (m 3H. 6.03-6.18 (m 1

The tert.butyl ester 20 (28 mg, 0.034 mmol), TES (8.7 mg, 0.075 mmol), DCM (1 mL)
and TFA (1 mL) were mixed in a round bottomed flask. Two hours later the mixture
was concentrated and the diastereomers were separated on HPLC using 65 % MeOH
+ 0.2 % TEA as mobile phase. This gave 22a (15 mg, 55 %) and 22b (12 mg, 45 %)
as slightly yellow syrups. After lyophilisation the title compounds were collected as
white powders.

22a: [a]**D + 155.8; 'H-NMR (300 MHz, CD;0D): & 0.90-0.97 (m, 3H), 1.03 (s, 9H),
1.05-1.50 (m, 7H), 1.50-1.80 (m, 8H), 2.43-2.55 (m, 1H), 2.77-2.90 (m, 1H), 3.68 (s,
3H), 3.96 (s, 3H), 4.20-4.30 (m, 2H), 4.31-4.40 (m, 1H), 4.45-4.50 (m, 1H), 6.03-6.11
(m, 1H), 6.98 (s, 1H), 7.12-7.19 (m, 1H), 7.36 (s, 1H), 7.41 (d, J = 2.2 Hz, 1H), 7.50-
7.60 (m, 3H), 8.03-8.10 (m, 3H): *C-NMR (75.5 MHz, CD;0D): 5 13.1, 19.1, 26.1,
28.7, 28.9, 29.5, 34.3, 34.8, 35.9, 40.1, 50.8, 51.2, 54.8, 55.0, 57.9, 60.7, 83.5, 99.1,
106.0, 115.2, 118.2, 123.3, 127.8, 128.0, 128.7, 128.8, 129.7, 135.2, 139.8, 143.7,
150.6, 160.1, 162.2, 165.2, 171.7, 172.2, 173.4. 22b: [a]*?D -72,3; "H-NMR (300 MHz,
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7.08-7.20 (m 1 H, 7.23 (s, 1 H, 7.40-7.43 (m 1 H),
7.45-7.70 (m 3H), 8.02-8.20 (m WD 2005/073195
WwOCHsBE2005/ 000097 87 3H). 13C-NWR (75.5 MHz, pCDREEN05/000097

6 9.0, 17.6, 18.2, 24.5, 253 28.1, 28.8, 30.9,

35.4, 39.4, 49.6, 51.1, 54. 57.2, 58.0, 82.4, 98.5,
105.5, 114.5, 117.7, 122.7, 6.[27 2, 127.3, 128.2,

129. 0, 135.6, 136.4, 141.7, 149.9, 159.5, 161. 2,

161.4, 164.0, 171.0, 171.7, 172.4. 23b: 1H NWR (300

coxds G o3 03l ST Bt ds il A S e
2.46-?)66!56_22,934)',’>-20f6-§m8 GL%WO%): g:siagz, g9, 1&% (s,%l—ggz_l.(1564.35'|1m, :iH),
sardi 7 8% Wl S el S et
2.47, (91’34$H) 1 HiE GEF ﬂi) @aNd, P=LMPLO10) N7 @57 88 (@, 3H), 8.03-
8.12 23“4@51 gé M)?r (75[5( MB)L CahBNy0 dpd), I8 A5 9e2th§)] 38.8a2D4, 34.2,

348%#1? %r%%?r g%rsbgﬂrﬁlypflazlf’Z'?-’ net g)%ys 9p eny6|0q1l}|5ndl1|1r§2
123144237[8))2032)7 @yuaopem%@ 12|9[E:C136b7)r11)ﬂ9](8 gmzrm}*rmo 3616001 162.0,

C| rt.butyl ester 14 (13.4 ng, 0.017
162%1:99‘)7( 1?@ 1%%3% my, 0.042 mmol), DCM (2 15 ni-) and

TFA (2 mM-) were mxed in a round bottoned fl ask. One

hour later the mxture was concentrated and purified
Exanigle @8) C using 65 % MeOH + 0.2 % TEA as nobil e phase.

Thi s gave 24 (4.3 ng, 34 % as a slightly yell ow

syrup. Afte | yophilisation 24 was coII@Cted as a

2 1H NWMR (300 MHz, CD3OD):

. m 4H), 1.55-1.78 (m
192195(m 2.00-2.05 (m | H),

1H, 3.7 (% @ 3.97 (s, 3H), 4. 10-'4
6.05-6.1 ) .~6.88-6.94 (m 1 H),
H, 7.4 7.53(m 1 H), 7.44-7.55 (
my  yHY -8079 (m 1 H)y, 7.97-8.
b 4 \’( Q HN
NH % { OH o
0 R N\ NH %
/ o) /O /\

0
(S)-2-{[(1R,4R)-2-{(R)-1-[((R)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-butyric acid (23a) and (S)-2-{[(1S,4S)-2-{(R)-1-[((R)-Cyclohexy!-
methoxycarbonyl-methyl)-carbamoyl]-2-methyl-propylcarbamoyl}-4-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-2-enecarbonyl}-amino}-butyric acid (23b)
Compound 23a (6.6 mg, 50 %) and compound 23b (1.3 mg, 10 %) were prepared
from 15 (14 mg, 0.018 mmol) according to the method for the preparation of 22a and
22b. This gave the title compounds as white powders.

23a: "H-NMR (300 MHz, CD30D): 0.88-1.02 (m, 9H), 1.02-1.40 (m, 7H), 1.55-1.97
(m, 6H), 2.01-2.10 (m, 1H), 2.38-2.52 (m, 1H), 2.88-3.00 (m, 1H), 3.77 (s, 3H), 3.98
(s, 3H), 4.08-4.20 (m, 1H), 4.22-4.40 (m, 3H). 6.03-6.18 (m, 1H), 6.86-6.99 (m, 1H),
7.08-7.20 (m, 1H), 7.23 (s, 1H), 7.40-7.43 (m, 1H), 7.45-7.70 (m, 3H), 8.02-8.20 (m,
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2H). 13C-NWR (75.5 MHz, CD3OD): 6 9.2, 18.5, 25.5,

[29.0 & 29.2], [30.0 & 30.5], 35.3, 37.7, 39.7, 46.2,
woQo/07pd3. 4 & 51.5], 53.6, 55.1, 57.1, 58.4, 88TKE2005/000097

98.9, 104.9, WD 2005/073195 PCT/ SE2005/ 000097 88

114.6, 118.3, 123.0, 123.4, 127.5, 128.4, 128.5,

129.7, 135.0, 142.1, 145.7,8146.2, 159.2, 161.09,

164.3, 171.5, 171.9, 172.2. MALD -TOF mz 791.27 [(M

+K) +cal cd for C42HABKNAO+ 791.31 ]. 5 Exanple 25 o

0!8k o8 (49, CRBNYIE 10 8% Aok LR

35.4y§9.4, 49.6,_51 .1|,_54.74, 57.2,58.0, 82.?, 98.5, 105.5, 114. 5b117 I7 122.7,127.2,
- -4- - am n
127 3T, B R B A AN S SAB T B A B i P o

171 @omunszlsBS‘H RIMIR 1800 mz%wm)pswezb (nﬁ Osm)lﬁ 411858 (m

nmol )  accordi to the nmethod

TH) 51 (o BIgE, 2208 A0 R0 U 50«%1&!@@@@@0@@%1 .

o775y S PRI, gty a6, BUF 0 G5RR imuiy Bipoih A

705(7r221mH2H)2750—265011(4H)B(B-D8125(&1i2-1)95 (m 1 H, 3.75
(s, 3H), 4.00 (s, 15 3H), 4.18-4.22 (m 1 H),
4.27-4.40 (m 2H), 6.05-6.12 (m 1 H), 6.99-7.02 (m 1

Exafple 74 16-7.21 (m 1 H), 7.38 (s, 1 H), 7.40-7.43 (m 1
H), 7.48-7.61 (m 3H), 7.98-8.12 (m 3H). Exanple 26
WO 2005/ 073195 PCT/ SE2005/ 000097 89 o~

(S)-2-{[(1R4R) & (1 S,4S))-2-{(S)-1 -[((S)-Carboxy-cyclohexyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-butyric acid (24)

The tert.butyl ester 14 (13.4 mg, 0.017 mmol), TES (4.83 mg, 0.042 mmol), DCM (2
mL) and TFA (2 mL) were mixed in a round bottomed flask. One hour later the
mixture was concentrated and purified by HPLC using 65 % MeOH + 0.2 % TEA as
mobile phase. This gave 24 (4.3 mg, 34 %) as a slightly yellow syrup. After
lyophilisation 24 was collected as a white powder.

"H-NMR (300 MHz, CD30D): & 0.91-0.99 (m, 9H), 1.00-1.28 (m, 4H), 1.55-1.78 (m,
9H), 1.92-1.95 (m, 1H), 2.00-2.05 (m, 1H), 2.93-3.01 (m, 1H), 3.75 (s, 3H), 3.97 (s,
3H), 4.10-4.40 (m, 4H), 6.05-6.15(m, 1H), 6.88-6.94 (m, 1H), 7.05-7.10 (m, 2H), 7.41-
7.43 (m, 1H), 7.44-7.55 (m, 2H), 8.62-8.68 (m, 1H), 8.69-8.79 (m, 1H), 7.97-8.05 (m,
2H). ®C-NMR (75.5 MHz, CD30D): § 9.2, 18.5, 25.5, [29.0 & 29.2], [30.0 & 30.5],
35.3,37.7,39.7, 46.2, 50.0, [51.4 & 51.5], 53.6, 55.1, 57.1, 58.4, 83.1, 98.9, 104.9,
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N Ol ¢c HON OO OH (9-2-{[((1 R4R &1
S,45))-2-{(9S-1-[(2, 5- D net hoxy- phenyl ) - et hyl - car banoy
WO 2085/073195 PCT/SE2005/000097
met hyl - pr opyl car bam)yl }-4-(7-nmet hoxy- 2- phenyl - qui nol i n
- 4-yl oxy) - cycl opent - 2- ene%gr bonyl ] -am no}-butyric
acid (26) 5 Corrpound 26 (5 ng, 36 % was prepared
from17 (16.7 nmg, 0.021 nmmol) according to the nethod
for the preparation of 24 which gave the title
1146g@ﬂ79@u@§3®51?3 4\'\"1&;% g@%’%eﬁzskfhm 6?;9@ WE1 %@'(3)462
159.2311.91166.32160.5 Ay 18H[172.2, MJXLZ)IsT{JEm/zF%Z? téMst ﬁcglgd for
18324(m 1 H, 10 3.40-3.46 (m 1 H,
C42H4%"§N6él} ?gé P 6H)1, 3.97 (s. 3H), 4.10-4.20 (m 1 H),
.21-4.40 (m 2H), 6.02-6.17(m 1 H, 6.75-6.82 (m 1
84-7.01 (m 3H), 7.10-7.20 (m 1 H, 7.30- 7.37
Eﬂh@?ﬁzﬁ H, 7.40-7.43 (m 1 H), 7.50-7.60 (m 3H),
8.00-8.17 (m 3H). 13CGNWR (45.5 Mz, CD3CD): 6 9.6,
[11.8 & 12.0], [17.2 & 17.4]] 18.9, 25, 0, 32.3, 35.7,
43.3, 44.2, [50.3 & 50.5], 4.5 & 54.8 & 54.9 &
55.0], [55.1 & 55.2 & 55.3 nv0],58.7, 83.6, 15
99.3, 105.5, [112.5 & 112.7]j_114.3, [15.1 & 115.2],
115.7, 116.1, 118.4, [123. , 125.2, [128.0 &
128.1, 128.8, 129.1, 129.8 : 135. 3], 139.2,
[143.3 & 144.4], 149.2, | 6 & 149.9], 153.8,
159.9, 162.4, [163. D &A64. 5H—NL72 1, 172.8, [173.6 &
173.7]. MALDI - TOF m 75.0300] ( )+ cal cd for
CA2HA8N4NaQg 775. 33° Exanphe WD 2005/ 073195
PCT/ SE2005/ 000097 90 O- N O

(S)-2[((BR,5R) & (3S,5S5))-5-((S)-1-Carboxy-propylcarbamoyl)-3-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-1-enecarbonyll-amino}-3-methyl-butyric acid

methyl ester (25)

Compound 25 (8.0 mg, 60 %) was prepared from 16 (13.8 mg, 0.022 mmol)
according to the method for the preparation of 24 which gave the title compound as a
white powder.

'H-NMR (300 MHz, CDs0D): & 0.83-1.02 (m, 9H), 1.68-1.80 (m, 1H), 1.82-2.02 (m,
1H), 2.10-2.22 (m, 1H), 2.40-2.60 (m, 1H), 2.81-2.95 (m, 1H), 3.75 (s, 3H), 4.00 (s,
3H), 4.18-4.22 (m, 1H), 4.27-4.40 (m, 2H), 6.05-6.12 (m, 1H), 6.99-7.02 (m, 1H),
7.16-7.21 (m, 1H), 7.38 (s, 1H), 7.40-7.43 (m, 1H), 7.48-7.61 (m, 3H), 7.98-8.12 (m,
3H).

Example 26
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. OHNNOOOOH N O(9-2-{[((1 R4R &(1
S,45))-2-{(9S-1-[((S)-Cycl ohexyl - met hoxycar bonyl - net hy
w0 )2605/073195 _ PCT/SE2005/000097
car banoyl ] - 2, 2-di et hyl - propyl car banoyl } - 4- ( 7- met hoxy-
2-phenyl -q u inolin-4-yloxy)-
cycl opent - 2- enecar bonyl ] -a 9no}-butyri c acid (27) 5
Compound 27 (6.0 nmg, 72 %9 was prepared from 18 (8.6
ng, 0.011 mmol) according to the nethod for the
preparation of 24. Purificati on/by HPLC (60 % et hanol
+ 0.2 % TEA) gave the title cBnpound as a white
powder. 1H NVR (300 MHz, CD3Q b 0.88-0.95 (m 3H),
0.96 (s, 9H), 0.97-1.24 (m 1.57-1.62 (m 3H),
1.58-1.78 (m 4H), 1.79-1.99 (1 2.35-2.44 (m
2H), 2.85-2.98 10 (m 1 H), | .69) s, 3H],
3.94(3 3H), 4.40-4.20 (m 1 H, 4. 4.40 (m 3H),
6.00-6.09 (m 1 : [6806 (m 0.BH)] [6.85-6.87
(m 05H)] 7.05 M38-7.55 (m 4H),

7.95-8.07 (m 3 m@,{(cosoo) b [9.1&
9.2], [24.7 & 24/l9] [45. 4@ 25. 5], $25.9 & 26.0 ],
&349]\[356& 35.9],

[28 3 & 28.4], 28”9)[ 2.

vt o6 R0 it 0% Bl brinn ety b oot o
metnjPyPpyEibatg eé}”* <71%%**3X>&2§%%V'7‘1‘2%3'7“ 5&%&2 oHogiare
enecilgiilnall e{rmaa} bu’r&rlwslotsqzép 16470 & 164.1 ], [171.6 &
Comge)léncﬁéei % %ésé‘ °/1) ér’e]p @%Zhj %19“@!}?1 h ol)m z
accoﬁﬁ%ﬁd meaﬂemd%ﬂﬁ{eq?réﬂ)afatlﬁﬁ?bf SEA0EH 00D He tltIBlcm‘npcwnd as a
Whlte powder

"H-NMR (300 MHz, CD;0D): & 0.75-0.81 (m, 6H), 0.82-0.98 (m, 3H), 1.00-1.10 (m,
3H), 1.60-2.00 (m, 3H), 2.40-2.56 (m, 1H), 2.80-2.88 (m, 1H), 3.18-3.24 (m, 1H),
3.40-3.46 (m, 1H), [3.67-3.80 (m, 6H)], 3.97 (s, 3H), 4.10-4.20 (m, 1H), 4.21-4.40 (m,
2H), 6.02-6.17(m, 1H), 6.75-6.82 (m, 1H), 6.84-7.01 (m, 3H), 7.10-7.20 (m, 1H), 7.30-
7.37 (m, 1H), 7.40-7.43 (m, 1H), 7.50-7.60 (m, 3H), 8.00-8.17 (m, 3H). BC-NMR (75.5
MHz, CD;OD): 5 9.6, [11.8 & 12.0], [17.2 & 17.4], 18.9, 25.0, 32.3, 35.7,43.3, 44.2,
[50.3 & 50.5], [54.5 & 54.8 & 54.9 & 55.0], [55.1 & 55.2 & 55.3 & 56.0] ,58.7, 83.6,
99.3, 105.5, [112.5 & 112.7], 114.3, [15.1 & 115.2], 115.7, 116.1, 118.4,[123.3 &
123.4], 125.2, [128.0 & 128.1, 128.8, 129.1, 129.8, [135.1 & 135.3], 139.2, [143.3 &
144.4], 149.2, [149.6 & 149.9], 153.8, 159.9, 162.4, [163.9 & 164.5], 172.1, 172.8,
[173.6 & 173.7]. MALDI-TOF m/z 775.30 [(M +Na)* calcd for C4oHasNsNaOg” 775.33].

Example 27
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O1l HOHNN-\ NHOOOH /O0(S)-2-{[(2

R 4R)-2-{(S)-1-[ ((S)-Cycl ohexyl - met hoxycar bonyl - net hyl
wo-20@vlamyeYy| | - 2- PCT/SE2005/000097

met hyl - propyl car banoyl } - 4- (7- net hoxy- 2- phenyl - qui nol i n

-4-yl oxy) - cycl opent - 2- enecar bonyl ] - am no} - pent anoi c

acid tert-butyl ester (28) 80The tert.butyl ester 19a

(7.6 ng, 0.0094 mmol) and TES (2.4 ng, 0.021 mmol)

were dissolved in DCM (1 nlL) and the m xture was

cooled in an ice-bath. TFA (1 nl) was added. After

two hours the m xture was concentrated and purified on

HPLC using 60 % MeOH + 0.2 % as nobi |l e phase.

This gave 28 (6.1 ng, 86 % a lightly vyellow

syrup. After lyophilisation the tll | e conpound was

coll ected as white powder. 100

CDCI 3 (1:1)): b 0.90-1.00 (m H) -1.30 (m 7H),
1.50-1.90 (m 8H), oo 2.10 H) 2.40-2.50 (m 1
H, 2.85-2.98 (m ,035 , 3H), 3.99 (s,
3H),415422(m - 35 2H), 4.38-4.44
(m 1 H), 6.10- 63 -60'11)6(m1|—|)

7.16-7.23 (m 1 Hy; 742(d J = 2.47
Hz, 1H), 7.53-7.72 3H) 797816(m3H)

13C- NMR (75.5 Mz, CDBCD + DI 3 1. 1): 15 6 13.5,
(S)- z«%[(GR 4R8) 8(1265);2-28)d-((B)- chldhlex@l -methakycabopyl-mettny)-

carbgfip-2 dinsthiicpiopy atameyi-442 ethpsy Sypherypagolin4-yiow)-

cyclé\é’éhtjz eﬂé&rﬂonyl lrﬁx}-bh%ﬁlc%cnclaﬁ)o 142.9, 159.5,
172.2, 172. 2, 724Exarrp|

Commmﬂo?zsmmﬂﬁx@wegmmgd frogp 18)(8.Q Mg, an%%mol) according
to the method for the preparation of 24. Purification by HPLC (60 % methanol + 0.2 %

TEA) gave the title compound as a white powder.

TH-NMR (300 MHz, CD3OD): 5 0.88-0.95 (m, 3H), 0.96 (s, 9H), 0.97-1.24 (m, 4H),
1.57-1.62 (m, 3H), 1.58-1.78 (m, 4H), 1.79-1.99 (m, 1H), 2.35-2.44 (m, 2H), 2.85-2.98
(m, 1H), [(3.67 & 3.69) s, 3H], 3.94 (s, 3H), 4.10-4.20 (m, 1H), 4.30-4.40 (m, 3H),
6.00-6.09 (m, 1H), [6.80-6.82 (m, 0.5H)] [6.85-6.87 (m, 0.5H)], 7.05-7.19 (m, 2H),
7.38-7.55 (m, 4H), 7.95-8.07 (m, 3H). *C-NMR (75.5 MHz, CD30D): 5 [9.1 & 9.2],
[24.7 & 24.9], [25.4 & 25.5], [25.9 & 26.0 ], [28.3 & 28.4], 28.9, [34.8 & 34.9], [35.6 &
35.9], [39.6 & 39.7], [49.9 & 50.1], [51.4 & 51.2], [53.9 & 54.0] 55.0, [57.2 & 57.4],
60.0, [82.1 & 82.5], 98.6, 106.2, 114.7, 117.8, 122.7, 127.5, 127.7, [128.4 & 128.5],
129.1, 135.3, 136.3, 141.6, 142.0, 150.5, 159.8, [161.0 & 161.3] [164.0 & 164.1],
[171.6 & 171.9], [172.2 & 172.3], [173,0 & 173.2]. MALDI-TOF m/z 779.43 [(M +Na)"
calcd for C4oHs,N4sNaOg* 779.36].

Example 28
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HOOOHN~N /4 OCH NO (9-2-{[(1
S,45)-2-{(S)-1-[((S)-Cycl ohexyl - met hoxycar bonyl - net hyl
wo-20@vdiaayeyl | - 2- PCT/SE2005/000097
met hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n
-4-yl oxy) - cycl opent - 2- eneggr bonyl ] - am no} - pent anoi c
acid tert-butyl ester (29) Conpound 29 (1.3 ny, 26
% was prepared from19b (5.3 ng, 0.065 mol)
according to the nethod for the preparation of 28.
This gave the title conmpound as a white powder.
1H NMR (300 MHz, CD30D): b 0.§5-1.00 (m 9H),
1.00-1.23 (m 7H) 1.50-1.78/(m 8H), 2.05-2.23 (m 1
H, 2.50-2.66 (m 1 H), 2.70 (m 1 H, 3.69 (s,
3H), 3.92 (s, 10 3H), 4.02-4.1164y(m_1 H, 4.20-4.25
(m 1 H), 4.35-4.40 (m 2H), 0®6. 1 H, 7.00 (s, 1
H, 7.12-7.18 (dd, J = 2.47, 2. Z~1 H), 7.30 (s, 1
H, 7.40 (d, J =242 Hz, 1\H), ,7.48-7.74 (m 3H),
8.03-8.10 (m 3@3@ NVR , CDC13): 6 11.7,
16.5, 17.0, }2}; 594 29 %&91375 41. 8,
49.7, 50.5, 53 5665 0, 100. 3,
101. 0, 105.7, 11/9%6 121. 6 126?> 127.1, 127.9,
130.1, 131.4, 135. 6 138.7, 15 141.1, 150 4, 160. 2,
(S)-2-16ER 4R)-24635)31 - [(1$BC@glom€8yI6netm@&cﬁrb@yé—mﬂtbyl;;oakb@moyl] 2-

methyﬁ%@%;%*g ﬁq’%@%&&?ﬁop ykﬁﬁmel\rl) @xy\) cyc%pem 2-

enecarbonyl}-amino}-pentanoic acid tert-butyl ester (28)
The tert.butyl ester 19a (7.6 mg, 0.0094 mmol) and TES (2.4 mg, 0.021 mmol) were
dissolved in DCM (1 mL) and the mixture was cooled in an ice-bath. TFA (1 mL) was

added. After two hours the mixture was concentrated and purified on HPLC using 60
% MeOH + 0.2 % TEA as mobile phase. This gave 28 (6.1 mg, 86 %) as a slightly
yellow syrup. After lyophilisation the title compound was collected as white powder.
TH-NMR (300 MHz, CDs0D + CDCI3 (1:1)): 5 0.90-1.00 (m, 9H), 1.00-1.30 (m, 7H),
1.50-1.90 (m, 8H), 2.00-2.10 (m, 1H), 2.40-2.50 (m, 1H), 2.85-2.98 (m, 1H), 3.65-3.72
(s, 3H), 3.99 (s, 3H), 4.15-4.22 (m, 1H), 4.24-4.35 (m, 2H), 4.38-4.44 (m, 1H), 6.10-
6.20 (m, 1H), 6.95-6.96 (m, 1H), 7.16-7.23 (m, 1H), 7.31 (s, 1H), 7.42 (d, J = 2.47 Hz,
1H), 7.53-7.72 (m, 3H), 7.97-8.16 (m, 3H); "3C-NMR (75.5 MHz, CD3OD + CDCl; 1:1):
0 13.5, 18.3, 19.0, 26.0, 29.0, 29.7, 31.0, 34.1, 35.8, 40.2, 51.9, 55.9, 57.7, 58.9,
63.5, 68.4, 84.0, 99.6, 104.8, 105.7, 115.1, 119.0, 123.7, 128.1, 128.9, 129.1, 130.4,
131.3, 135.3, 138.0, 142.9, 159.5, 162.8, 164.8, 172.2, 172.2, 172.4

Example 29
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(1 R29)-1-{[(1

R 4R)-2-{(S)-1-[ ((S)-Cycl ohexyl - met hoxycar bonyl - net hyl
w2039y | | - PCT/SE2005/000097

2, 2-di net hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qu

i nol i n- 4- yl oxy) - cycl opent - 2-

enecar bonyl ] - am no} - 2- V|nyﬁzcyclopropanecarboxyl|c

acid (30a) and 51 R 29)-1-{[(1

S, 4S)-2-{(9)-1- [((S) Cycl ohexyl - met hoxycar bonyl - net hyl

) - carbanmoyl ] - 2, 2-d _

i met hyl - propyl car banoyl } - 4- ( 7-fret hoxy- 2- phenyl - qui nol

n- 4-yl oxy) - cycl opent - 2-

enecar bonyl ] - am no} - 2- vi nyl -

acid (30b) Compound 30a (6.3

30b (5.6 ng, 43 %9 were synt

0. 0016 nmol) according to t

preparation of 22a 0 and .
powder. 30a: 1H N 3 OHVHY, GBBOD)Y b 1.02 (s, 9H),
1.03-1.43 (m 5H), 9% (m 8Fpy 2.11-2.21 (m 1

H),243258(moL\<@ 7304(m1H),378(s
4.01 (s, 3Hf, & 02-4.17 (m 4.25-4.40 (m

2o A g i saompog

mechl-ﬁ{%ng@drba?noyl}ZAfii? n9etBokj22 phehyl-quin@lh-4&ldxy)-cyclbpent-2-

opr opane- car boxylic
and conpound
rom21 (13.8 ny,

3~0f the

30a and 30b: Wiite

52- 7 3
enecgrhgny apgng)}-rpe@tgyomfgﬁl ﬁ()ﬁ_-\bt(ty ( mCD3l(_]|):)) b 13.5,
Comﬁ@:@ 2%?1 % m&%@%)%s@mﬁgré@i fré’rﬁ 1@-b (343 ﬁng 35&65 ,mgidi)3,

5

accofding & thersethod forrthe, preparagion 9228 2Thligavq the title Qompound asa
hitel28y Sy, 130.2, 133.7, 136.0, 139.5, 141.5 150.3,

White|BYVGRT- 161. 0, 161.2, 163,4, 171.6, 172.5. MALDI - TOF

"H- NMFZ(C@BMS& EOVODYap©.85 ! 0O (FroroH)441862N2 B0 7HB0B586]. 78 (M,

oH), 2.2 224 (). S 00 G 3rbr (e ey B0, b, 292 ¢

3H), Po2-4. 1'6%? 155 470- 4125%m 2H§96t 851 (m ZH)HB 0SB(rit 71 Kl)$ 7.00 (s,
1H), z@)z 75 8](5d5J 5@. {t?énz 19 Hz, 15),2753§ (&d wm? 40 Hi" J 527‘% HZoH),
7. 48 T (. Sy, 820318 0y ﬁg :4#15‘ 1 N);m%n% MKz gDU)?) g117. 165,

17. 02@@5/ 2731 9%.9P2Y/0SEA0057 . 60@09749 945@@ 53 358, 356@25 6§ 5, 81.0,

o0 o sk P B AT 0 A, o,

141, ?—915“043%(92 $50.8, 1693 817340, 173.60118.751. 7, 55. 3, 57 8,
6, 83.0, 99.1 106.3, 115.2, 117.0, 118.3, 123.2

127 9, 128.0, 128.8, 129.6, 130.6, 134.4, 136.1,
40. 142.5, 150.8, 160.3, 161.8, 162.0, 165.7,

Exa 173.0 5 Exanpl e 31
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OO0L HA O
trans- (3R, 4R) - Bi s( net hoxycar bonyl ) cycl opent anol (31)
weadoswmssr ohydride (1.11 g, 0.029 nol) was addew/SE2008/000097
stirred solution of (1 R 2S5)-4- 10
oxo-cycl opent anel , 2-di carboxylic acid di nethyl ester
(4.88 g, 0.0244 nol) in nmefRanol (300 nL) at 0 C
After 1 h the reaction was quenched with 90 niL bri ne,
concentrated and extracted with ethyl acetate. The
organi ¢ phases were pooled, dried, filtered and
concentrated. The crude product was purdgfied by flash
col um tography (toluene/ethyl ggetate 1:1) to
, 76% as a yellow oil. |5 Exanpl e 32
-2-oxa-bicyclo[2.2. 1

, 0.018 nol) in nethan ] at
e.oAfter 4 t he reacdti/ony m xture was
M HCl, eyvapo :

C?) hed/ %2,/@ 7 Apor at ed
ne sevétal tines. i w gnd Ac20
53 )} were added and theo@ [ mx{ure was

| owed to shake overni ght roomtenperature. The

(R g AR T -priSn (0Tt RERhS ot e SRR gscarvamoy

2 Z-Qiﬁﬁitﬁkfl%répﬂc%o@%yl}M-Qﬁh'@thd)@/ ﬁ@n{?%qlmﬂolﬁlm-glox?ﬁ%cléﬁ&nt -2-
ow ol | . le 33 WO 20
ene¢arpp b oI Qoduiny!- cwomoean@adoowhc acid (30a) and

1RERBLTR FT 2 SV 85T BeRbe R Ao b ER oty Eafbamoyt-
2,2- ﬁoﬂl@l(ﬁﬁﬁylngrbamaw 4rimethag-2ptedyltquirolst-44yloqy)-cyclopent-2-
enecarbonyl]-amino}-2-vinyl-cyclopropane-carboxylic acid (30b)

Compound 30a (6.3 mg, 49 %) and compound 30b (5.6 mg, 43 %) were synthesized
from 21 (13.8 mg, 0.0016 mmol) according to the method of the preparation of 22a
and 22b. 30a and 30b: White powder.

30a: 'H-NMR (300 MHz, CDs0D): & 1.02 (s, 9H), 1.03-1.43 (m, 5H), 1.61-1.95 (m,
8H), 2.11-2.21 (m, 1H), 2.43-2.58 (m, 1H), 2.97-3.04 (m, 1H), 3,78 (s, 3H), 4.01 (s,
3H), 4.02-4.17 (m, 1H), 4.25-4.40 (m, 2H), 5.10-5-20 (m, 1H), 5.27-5.40 (m, 1H),
6.77-6.94 (m, 1H), 6.10-6.20 (m, 1H), 6.97 (s, 1H), 7.18 (dd, J = 2.5, 9.2 Hz, 1H), 7.22
(s, 1H), 7.46 (d, J = 2.5 Hz, 1H), 7.52-7.65 (m, 3H), 8.00-8.18 (m, 3H). *C-NMR (75.5
MHz, CD3;0D): 6 13.5, 25.3, 25.7, 28.3, 28.7, 29.0, 32.8, 34.6, 35.3, 39.3, 49.7, 51.1,
54.6, 57.2,59.8, 82.1, 98.4, 105.8, 114.5, 116.3, 117.6, 122.6, 127.2, 128.1, 128.2,
128.8, 130.2, 133.7, 136.0, 139.5, 141.5, 150.3, 159.7, 161.0, 161.2, 163,4, 171.6,
172.5. MALDI-TOF m/z 803.56 [(M +Na)* calcd for C4sHs2N4NaOg* 803.36]. 30b: "H-
NMR (300 MHz, CD3sOD): 8 1.03 (s, 9H), 1.04-1.42 (m, 5H), 2.60-2.90 (m, 8H), 2.17-
2.22 (m, 1H), 2.40-2.55 (m, 1H), 2.96-3.10 (m, 1H), 3.77 (s, 3H), 4.01 (s, 3H), 4.05-
4.16 (m, 1H), 4.30-4.40 (m, 2H), 5.15-5.20 (m, 1H), 5.25-5.40 (m, 1H), 5.78-5.95 (m,
1H), 6.10-6.20 (m, 1H), 6.98 (s, 1H), 7.17 (dd, J = 2.5, 9.1 Hz, 1H), 7.26 (s, 1H), 7.46
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5 solution of 32 (180 ng, 1.15 mml) in 2 nL CH2CI 2

under inert argon atnosphere at 0 C. The reaction was
wealbawesioso warmto room tenperature and was SPCT/SE2D05/000097

overni ght. The reaction m xture was concentrated and

the crude product was purified by flash colum

chr omat ogr aphy (toI uene/ et ﬁﬂl acetate gradient 15:1,

9:1, 6:1, 4:1, 2:1) to give 33 (124 ng, 51 %9 as

vvhite crystals 10 1H NMR (300 MHz, CD30D) 6 1.45 (s,

1.
A, J S 2eH3; B9, Tro-.5 (A 8os'e B8 3%?99 175 FHz
caaotgcﬁ YRy (0650, 26\Vbizas . €D39W) 286, 24.0135.2336.8, 30. 17 5048) 54,7, 55.3,
57.8, 8065 8@101 Fs%a’zpsulpgs,zlna 1;17%07 51%13 I?5%”53'1“32739 4. 0H B8 F29.6,
130. 6E‘| EQ’&YQ% BoRyh? 1\42@'159380 '109%0%41 sanbambh A1y d, a%3.0

cT opent anecar boxylic acid tent-butyl ester (34)
Cbnpound 33 (56 ng, 0.264 mmol) was dissolved in

£ di o ?ne/ water 1:1 (5 m-) and the m xture was cool ed
__n;pg_é_xa £8.C. 1 MIlithiumhydroxide (0.52 nL, 0.520 nmol)

was 20 added and the m xture s stirred at O C for 45
m nutes, after which the r@@ﬁé was neutralized with
1 M hydrochloric acid afra aper at ed and coevapor at ed
Wi th toluene. The residue di ssol ved in DMF (5

m-) and (1R 2S)-1-an no- 2-vinyl Céﬂl opr opane
transc(aRbHX)yBlis(matl'ioctyenrbphylmmpehgampb Doride (60 nm,

Socig o 119,510 D28 AL BRI s PLERBRR R 25+

OXO- 6y‘élo(2>eﬁ;taﬂé4\T2Jdﬁ:&ﬂ5b>égﬂc aaud?omaerhybéatemmsa@d o 24ddmobén

m xture was st|

C f
methatol (B0 ) 2 O CatAaSGh EhsisdetiomiaS creacipd Ain I mb brine.
concéﬁt dé}gx . Pg%@g%?e@'ﬁﬁ%%@l §5&9@W@Qﬂ§gnlc%a§é§ﬂ@r@bedled

was hed brine, dried
driedf filtéred emdemhcentrateen Thaiceadle produet wag pevifias,by flaghcolumn

Chro'@ah% Ché‘gflrr?é%}%w aégt(a&/% L@Ebeé %Ite’oqaqéess )T?%S gg'a%‘ﬁow ol

Exanmpl e 35
el
OH

o]

Example 32

3-Oxo-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid (32)

Sodium hydroxide (1M, 74 mL, 0.074 mol) was added to a stirred solution of 31 (3.73
g, 0.018 mol) in methanol (105 mL) at room temperature. After 4 h, the reaction
mixture was neutralized with 3M HCI, evaporated and co-evaporated with toluene
several times. Pyridine (75 mL) and Ac,O (53 mL) were added and the reaction
mixture was allowed to shake overnight at room temperature. The mixture was then
co-evaporated with toluene and purified by flash column chromatography (ethyl
acetate + 1% acetic acid) to give 32 (2.51 g, 88%) as a yellow oil.

Example 33
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NN O ONHO OO (1 R2R 4R -2-((1
R, 2S) - 1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) - 4
WO (2065/073195 PCT/SE2005/000097
met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - cycl opent anecar boxy
lic acid tent-butyl ester (35) Conpound 34 (73 ng,
0.199 mmol) was dissolved i% dry THE (4 ni-) and
2- phenyl -7 10 net hoxy-4-qui nolinol (86 ng, 0.342 nmol)
and triphenyl phosphine (141 ng, 0.538 nmol) were
added. The m xture was cooled to 0OC and DI AD (0. 567
mol ) dissolved in 1 nL THE was added dropw se. The

mxture was stirred for 48 h. at room tenperature. The
sol vent was evaporated a rr/%{[Ude product was
purified by flash col chr @mat ogr aphy gr adi ent

3-Oxg i seld 81 P prooplaiclemo i Seeg 1 o
DMABO(@M'-mb eq. ;1 15 (h%bi)l %n@‘ﬂic(o%@)(ZB@ nid, 11644 nast mS(Mduba stlrred

was added dropwi se to a stirred sol ution

SOIU’ﬂQnthrQ?— (1I880’69,nb1'é%00hy" 20> & Hafrs Yndgih inedt artg@ptatmﬁghere at0
°C. @gcr%ﬁgl;?mgs %ﬁg\ﬁec‘ﬁb warr 4o T88thXerh e?q‘u Wha%ﬁﬁéd bvérnight.

e solution was stir over ni ght.
The rdaction enivtase was coacerdthted ahd e coidewroductevag thr)ﬂ@my flash

courb S BRI ke e 818 £ O AT ¥

give 33({\1\2@% 5195) &f whitd uquzo The aci di fied water

) g}iase was extracted w and the n‘g Sﬁi
DGR SO AR i om0, FRaSRE2. 19 (m,
R I CRURE e T

27.1p36.0f 87t 4018, w83 Beeded.6, 37218, MW?( 300 MHz, CD3CD) 8
0.99 (s, 9H). 1.44 (s, 9H), 3.96 (s, 1H): 13C NMR
(75.5 Mz, CD30D) 8 27.1, 28.7, 34.9, 68.0, 80.5,

Exariglédy 174.7.

OH

~° \\é%

\\
(1R,2R,4S5)-2-((1R,2S)-1 -Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-hydroxy-
cyclopentanecarboxylic acid fert-butyl ester (34)

_\

Compound 33 (56 mg, 0.264 mmol) was dissolved in dioxane/ water 1:1 (5 mL) and
the mixture was cooled to 0 °C. 1 M lithium hydroxide (0.52 mL, 0.520 mmol) was
added and the mixture was stirred at 0 °C for 45 minutes, after which the mixture was
neutralized with 1M hydrochloric acid and evaporated and coevaporated with toluene.
The residue was dissolved in DMF (5 mL) and (1R,2S)-1-amino-2-vinylcyclopropane
carboxylic acid ethyl ester hydrochloride (60 mg, 0.313 mmol) and
diisopropylethylamine (DIEA) (138 0L, 0.792 mmol) were added and the solution was
cooled to 0 °C. HATU (120 mg, 0.316 mmol) was added and the mixture was stirred

for 0.5 h at 0 °C and for an additional 2 h at room temperature. The mixture was then
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Exanple 37 HO -*OQUNNI 1O H O 10

((S)-Cycl ohexyl - net hyl car banoyl - et hyl ) - car bam ¢ aci d
woends/syl ester (37) Boc-Chg-OH (387 ng, 1. BOTSERI/000097

was coupled to nethyl am ne hydrochloride (111 ng,

1.65 nmol ) using the same HATU coupling conditions as

in the synthesis of corrpou%j 34. The crude product

was extracted with Et OAc, washed with brine and

concentrated. Purification by flash colum

chr.omat oar.aph E I OVi ; : dg
evapfegid BhgRck gl PG BERE Wit bR iR et S
conc%i%tgg.) Bu?ﬁi%}bh-lbygbe(sm co&gﬁm cﬂrolﬂegibgﬂabh@r(tollﬂéﬂ)e/ E10A¢ 1:1)
(s, , 1.61- 1. , 2. J =47
prOVIQ?@fO(ftﬂ)@,uné%(ﬁﬁﬂggé@/%@alcﬁﬁ?geféi(%b (b, 1 H),HZ’ 6.3?)2’
(bs, 1 H); 13CGNWR (75.5 MHz, CDCI3) 8 25.9, 26.0,
26.1, 28.3, 28.5, 29.6, 40.5, 59.5, 79.7, 155.9,
Exampie 35 20 Exanple 38\ | / OHO ~Nf1L0Ok H
{(S)-1-1((S)-Cycl ohexyk- net hyl car banoyl - et hyl ) - car bam
oyl]-2,2-d inethyl -prI}N carbam c acid tert-butyl
ester (38) WD 2005/ 073195 E?OOS/ 000097 98 To a

sol ution of conpound 37 (9% wyg, 0.362 mmol) in
met hyl ene chloride (3 nml-)o were added triethylsilane
(115 nmL, 0.742 nmmol) and (3 nmL). The m xture was

stirred for 2 h at roomtenperature and was then
evapor at ed and coeva Oagi"ed Nt h© tol uene. The
deprotected am ne was di ssofved o, DMF (5 nL) and
coupled to 5 conpound 36 (84 ny, 08_.\363 mmol ) using the
same HATU coupling conditions as in the synthesis of

(R, %ﬁﬁﬂ%ﬁ-l«ﬁ gﬁﬂ.?)-PfEﬁ%@Ea WRBy EX g EfslopiobhlicBHSheoyagned
methoxy-2-phenyl-quinolin-4-yloxy)-cyclopentanecarboxylic acid terf-butyl ester (35)
Compound 34 (73 mg, 0.199 mmol) was dissolved in dry THF (4 mL) and 2-phenyl-7-
methoxy-4-quinolinol (86 mg, 0.342 mmol) and triphenylphosphine (141 mg, 0.538
mmol) were added. The mixture was cooled to 0°C and DIAD (0.567 mmol) dissolved
in 1 mL THF was added dropwise. The mixture was stirred for 48 h at room
temperature. The solvent was evaporated and the crude product was purified by flash
column chromatography gradient elution (toluene/ EtOAc 9:1, 6:1, 4:1) to give
compound 35 (81 mg, 68 %).

Example 36
P
A o
H o
Boc-L-tert-leucine-OH (36)

Triethylamine (890 uL, 6.40 mmol) was added dropwise to a stirred solution of L-fert-
leucine (300 mg, 2.29 mmol) and di-tert-butyl dicarbonate (599 mg, 2.74 mmol) in
dioxane/ water 1:1 (8 mL) and the solution was stirred overnight. The mixture was

extracted with petroleum ether (2x) and the aqueous phase was cooled to 0 °C and
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dried, filtered and concentrated. Purification by
flash col um chronmat ography (toluene/ EtQAc 1:1)
wonroosiideds conpound 38 (128 ng, 92 % as a col opC®SE2005/000097
solid. 10 1H NMR (300 MHz, CDCI3) 8 0.99 (s, 9H),
1.02-1.30 (m 5H), 1.44 (s, 9H), 1.58-1.77 (m 4H),
1.78-1.89 (m 2H), 2.79 (d,90 = 4.7 Hz, 3H), 4.11 (d,
J =9.3Hz, 1 H, 433 (app. t, J =8.5 Hz, 1 H),
5.65 (b, 1 H, 7.25 (b, 1 H, 7.39 (b, 1 H); 13C NWR

75.5 Miz CDCl 3) 8 25.9, 25. 0 6.2, 26.
careéwy@,cidif@obt,o m@.37t,>s? slawsaddiipnof %@@%&-égoﬂjhﬁgci%iﬁed water

pha#gﬁﬁﬁé’eﬁgﬂte@@%ﬁ% gs}) Eﬁgg’é ggiﬂpi(dfd'\érg%ib phsE® Herdiashed

with Brid®(Z3) ardt waSthdn bfiédh)fiitehee arteoorcemttited wagibasombeurd 36

hyl

(522%9&%@q&@_,cglod_pﬁ%pﬂwerpﬂ\@dyrthﬁ? Pafisation wasmerdeoxy -

TH-NR 56y Ml—ﬁ’z %lﬂg:tgbﬂs $94 @ixéhi, 1284 (s, 9H). 3.96 (s, 1H): "*C-NMR (75.5
n onyl’]-ant no

cycl opent arieca -2-vi Ayl -tycl opt opanecar bo
MHz2 D0 27 4t 17, 6819 68(038P.51d54.85dl74td.on of conpound

35 (30 ng, 0.050 mmol) in methylene chloride (1.5 m-)

were added triethylsilane (21 ~L, 0.132 mml) and TFA
Exatbles7L) - The mixture was stirred for 2 h at room

ature and was then evaporated and coevapor at ed
with toluene. The amine 38 {153 eq) was deprotected
in the same manner as cblﬁ%\qu‘r_d”U\NZS 35 and was then
coupl ed to deprotected conpoung 35 usi ng the sane HATU
WO 2005/ 073195 PCT/ SE2005/ 00Q097 99 coupling

conditions as in the synthesis of 34. The crude

((S)ystbhexyiwasthylcarbamey-methiy)-carleaaic agic festibulyt ester (37e,
sooiett Gl cL o8B VR ELB o P AR SR e 11
mg, 4 BEOHY) 3&ng ¥k s8me HATU 2sulingccdmaliticssassiol the syfthesis of
compound 34. The crude product was extracted with EtOAc, washed with brine and
concentrated. Purification by flash column chromatography (EtOAc) provided
compound 37 (307 mg, 76 %) as a colorless solid.

'H-NMR (300 MHz, CDCl3) § 0.91-1.13 (m, 2H), 1.14-1.31 (m, 3H), 1.44 (s, 9H), 1.61-
1.80 (m, 6H), 2.80 (d, J = 4.7 Hz, 3H), 3.91 (dd, J=7.1, 9.1 Hz, 1H), 5.23 (b, 1H),
6.52 (bs, 1H); "*C-NMR (75.5 MHz, CDCls) § 25.9, 26.0, 26.1, 28.3, 28.5, 29.6, 40.5,
59.5, 79.7, 155.9, 172 4.

Example 38
o n \l/j\ I
~ N A
nJE I

{(S)-1-[((S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-
carbamic acid tert-butyl ester (38)
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1H NVR (300 MHz, CD3OD) 8 0.81-1.14 (m 4H), 0.99 (s,
overl apped, 9H), 1.21 (t, J = 7.1 Hz, 3H), 1.35-1.51
wOmosMB19s1. 52-1.65 (m 3H), 1.66-1.72 (m 2H) PCT/SE2005/000097

2.03-2.20 (m 2H), 2.24-2.39 (m 1 H), 2.46-2.56 (m
1H, 2.66 (s, 3H), 2.72-2.85 (m 1 H), 3.39-3.48 (m
2H), 3.90 (s, 3H), 4.03-4.188(m 3H), 4.44 (s, 1 H),

5.09 (dd, J =1.9, 10.3 Hz, 1 H), 10 5.19-5.27 (m 1

H), 5 25 (dd, overlapped 1 H, 5.79 (ddd, J = 8.8

To azscgutiqy ﬂf cqq}deTq_é—J) (98 @g g&%ﬁ JnmoED %n'_eéﬁ)yl?‘?_l)chlon.de’ (3 mL)

wer<—:7 a&@ei tr@ﬂwyﬂléﬂane&ﬂﬂ&i ml-, 86742 fndlyan@ AFA 8.rM0). (Tthe rdlx‘f'ure was
(75.5 M1z, CD30D) 8 14.7,

23
stlrremfow 3 hat @anzbemperzwrg anggvas thep evapggited agg C@e\@@réted with

b Pl e P S

compd0nds 36 184 hRH 03363 tindl) udibg the sdree. HATu(SQunI,lnglwdfvtions as in

o S i 031 i i eclfofod Y rogs asnos v e

dried MﬁH?éd*féﬁdj @gncegﬁl%téd Fﬁlmmdtlon Bﬁﬂaéh célM’er) dhro&iawbraphy
oun

(tolu|qne/ Ejrcp/@ 1N)pr<p¥|q§q)c@3qou@ §§ (1%8 F’Q‘QZ g)? ‘3{2) a3 elco%rréss solid.
R 2R, 4S)-2-{(S)-1-[ ((S)-Cycl ohexyl - met hyl car banoyl -
hyl)- carbanoyl]-2, 2-d

"H- NMEt(BQD-I\/ﬂiﬂnpﬁyﬂ)(‘)&) BANDY (S, ) V0B 3Dy, BHpHedd (s, §H), 1.58-1.77

m, 4081 bR 84 B 20279 ot 12 S 10001 65 D2

app?(BU J e 835?HQ mp)s ésé;@ B9 wiAsom, wﬂ) qowqunm 3%J- &@Amws 5 MHz,
oH water 2:1: 1 (2 nm 25 at 0 C
CDGA@)SS &@eea5 9 wg 2612, 288, 128,4, @9107§9n¥ma4>5 794, 62.4,794,

1,0 all oned to WO 2005/ 073195
156@&7%@286%000097 100 attain roomtenperature and was
stirred for 48 h. The solution was acidified to pH 3
with 1 MHC and was then evaporated and coevapor at ed

Example39 ol uene. The crude
Ng o
O
o)

J
= \ N
/N\‘g\mi\% 0 Q”{O
\

(1R,28)-1-{[(1R,2R,4S)-2-{(S)-1-[((S)-Cyclohexyl-methylcarbamoyl-methyl)-
carbamoyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

cyclopentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (39)
To a solution of compound 35 (30 mg, 0.050 mmol) in methylene chioride (1.5 mL)
were added triethylsilane (21 0OL, 0.132 mmol) and TFA (1.5 mL). The mixture was
stirred for 2 h at room temperature and was then evaporated and coevaporated with
toluene. The amine 38 (1.3 eq) was deprotected in the same manner as compound

35 and was then coupled to deprotected compound 35 using the same HATU
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product was purified by HPLC (MeOH water 6:4 + 0.5%

TFA fol l owed by MeOH water 4:1 + 0.2% TFA) to give
woanpmasds40 (13 ng, 67 %9 as a col orl ess sol i #CTBE2005/000097

1H NVR (300 MHz, CD30D) 8 0 82-0.98 (m 1 H, 1.01 (s,

9H), 1.05-1.26 (m 3H), %6143(m 1 H, 1.49-1.77

(m 8H), 2.10-2.21 (m 1H) 2.28-2.42 (m 2H),

2.50-2.61 (m 1 H, 2.64 (s, 3H), 2.68-2.81 (m 1 H),

3.36-3.45 (m 2H), 4.04-4.11 (m 1 H, 4.06 (s,

couﬁl}f@rélcﬁfgﬂﬁ%g a%ﬂ[\_lzthél i%ﬁpégg %gl( hSc F%:fe _&fﬁ%ct v?a,slgxtigcqeqwnh
EtOAg, wasisal witle Brifey driedfilteedsahd a:tdnb,ent?ated9 Plyifidatio, using BIPLC
(Me?ﬁ/ \I\%tggg'];' éé"/c(lﬁlquyqam%ne; p%&wdq_dl pﬁmpgu@@%Q }_%(g n(qn574%) as a
coloAé&Bs sol).02-8.07 (m 2H), 8.39 (d, J = 9.3 Hz,

13CG-NWR (75.5 Mz, CD30D) 8 23.5, 26.0, 26.9, 272
27.3, 30.0, 30.7, 34.7, 35.3, 37.0, 38.7, 41.0, 41.3,

1H-r\ﬂ\ZRﬁ(§o§$ﬁ é’@icglg) 6]@281733 133(@3456389%3@1@\% %ggéé%ﬁ) 121 (t, J =
7.1 HAS3H), 1138151 (B5H), 1.5861.65 (h68HS, 1.662. 72 (rA72HY.2.03-2.20 (m,
o 03805 B0 o B, L BT om0

(m, iraprzadgo &0%1—2 40(31\4% (mC@HFdF 482 -1%1), 599ndd, 320+.8: 10.3 Hz, 1H),

5. 1935 @)chlm A5han- Bﬁ&%%f[ezlaepqq Heb BrE ®ddad 5§l 1@ 3at7.8 Hz, 1H),
6.99TS! ?M} 6% fdd, (A1), %W%@‘w géf(ggje‘ =55 ﬁtzﬁ‘?HWﬁ% 765 (m,

I'ssol’ved in acetone (
3H), (7186608 (m IH )4 8riifo{d), Jan®l. 31 vmw)( I%Ni\m ('.(51.5 eMHg, C163(9l5) §14.7,

23.4,58.0) PP, B2 B 0 0 7. 040 S BB e B onk 0747 0, 5.9,

59. aeszj@oeeuefig ey qol?l{{ '1f16<2ﬁt1'18fb By of4, %%B f‘%‘zt&”@“ 129.8, 1305,
C romatog2 2%1:1 t ol uene/ eth | "acdetate 4:1
[

135.8et4 bBnd n#P2 Ael %ﬁhi/ﬂ 6s182.54173.700758, 1538 %)aldi-

TOF3Heilbe F@'#Q H?élﬁg gip. %‘Wgﬁff %) @5‘; M+ 1%"’6583% %6 fof:

83240(M&<)I@a(csl 848 1) foudd7848%4, 3H), 4. 98 (app
Exanpl e 42 WD 2005/ 073195 PCT/ SE2005/ 000097 101 OH o

NH O
Example 40

v
W\% :
Nwﬂﬁ

(1R,25)-1{[(1R,2R,4S)-2-{(S)-1 -[((S)—Cyclohexyl—methylcarbamoyl-methyl)—
carbamoyl}-2,2-dimethyi-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (40)

To a solution of compound 39 (20 mg, 0.025 mmol) in THF/MeOH/water 2:1:1 (2 mL)
at 0 °C was added 1M LiOH (175 uL, 0.175 mmol) and the solution was allowed to
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00 O 0+ (1
R 2R, 4S)-2-((S)-1-tent-Butoxycarbonyl - butyl car banoyl ) -
wo-2bosrrreey- cycl opent anecar boxyl i c aci d nmet hyl PesiS€2005/000097

(42) Conpound 41 (263 ng, 1.55 nmol) and H Nva- O Bu

(420 ng, 2.42 mmol) were 5 dissolved in dry THE (20

mL). DI EA (530 uL, 3.04 mdlO0 and 2- hydroxypyri di ne

(260 ng, 2.73 mmol ) were added and the m xture was
refluxed for five days. The solvent was evapor ated

s B AL B S e o o
with AW HES Yhd wid tﬁéﬂ@'a orkfed aMd cétvdporatebiliith toli@e: Th®ctude

R 2R 4R) - 2- (S) tent But oxycar bongl -but yl car banoy] )
prodnc(waﬁ@pﬁ J—lﬁ—{&g\*’leOH/ water 6:4 + 0.5% TFAfollowed by eOH/

wate‘i4 ul Q?ld( I%%)O?&y%v& XG@B?%%Q%?@E@W' m?%' blioEsR¥olid.
H- W@NQ@Q’MH’Z mmys 0-89:0.881(MmdH),(BOO (spH) 125 126 (m, 3H),

1o e TR T2 & o), 5 5280l s0-2

(m, ﬂgﬁi 64—(3 %Hé}lz Bend 31 @hsqslq) \eegb Bm52(nﬁ¢2|-%f)4 oEHEmveﬁs 1H), 4.06
m xture durin

s, owmmoqq@meﬁa@r(amr@m T g0 [ A o8, ﬂ%@zaﬂd}ézs (dd,
J= 2891 hyys9l t§| oné!"g§ G @?1 ; ?\’d‘dd"ﬂ‘m %%09"732 H9”1H) 7.44

and  ‘purtfi umm 'chr oimat ogr'a
(dd, yt=02 ﬁerhaa/8 e CiAd), grﬁfd(semH) 67.33 {d A= 2)5 bla, @;H)/é @9}7(Z§2(4r1 3H),

B.020807 {Pe ki) B0 6. J 503 B2, T, “ERMR (P85 Rz, LFop) 5 2315,
26.0, 26.9, 27.2, 27.3, 30.0, 30.7, 34.7, 35.3, 37.0, 38.7, 41.0, 41.3, 47 4, 56.9, 59.4,
62.7, 83.9, 100.4, 102.2, 116.2, 117.7, 121.7, 126.7, 129.8, 130.8, 133.4, 133.9,
135.8, 143.5, 158.0, 166.6, 168.6, 172.5, 173.4, 173.6, 175.4, 176.4. Maldi-TOF-
spectrum: (M+H)" calcd: 782.4, found: 782.2; (M+Na)" calcd: 804.4, found: 804.2;
(M+K)* calcd: 820.5, found: 820.2.

Example 41

(o)
o e
o (0]

3-Ox0-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid methyl ester (41)

Compound 32 (1.014 g, 6.50 mmol) was dissolved in acetone (35 mL) before methyl
iodide (13.68 g, 96.4 mmol) and silver(l)oxide (1.61 g, 6.95 mmol) were added. After
stirring for 3h the mixture was filtered through celite and the filtrate was evaporated
before purification by flash column chromatography (toluene/ethyl acetate 4:1) was
performed yielding the methyl ester 41 (702 mg, 64 %) as white crystals.

"H-NMR (300 MHz, CDCl,): 8 1.96 (d, J = 10.7 Hz, 1H), 2.21-2.25 (m, 3H), 2.91-2.95
(m, 1H), 3.16 (s, 1H), 3.75 (s, 3H), 4.98 (app. s, 1H).

Example 42
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ONHO ~-NCHOOO(9-2-{[(1

R 2R, 4S)-2-{(S)-1-[((S)-Cycl ohexyl - met hyl car banoyl -
woybjs/cambanoyl ] - 2, 2-d PCT/SE2005/000097

i met hyl - propyl car banoyl } - 4- ( 7- net hoxy- 2- phenyl - qui nol i

n-4-yl oxy) 5 cycl opentanecarbonyl]-am no}- pent anoic

acid tert-butyl ester (44)1 npound 43 (38 ng, 0.066

nmol ) was di ssolved in dioxane/ water 1:1 (4 nL) and

the solution was cooled to 0 C and 1 MLiOH (132 ul,

0.132 mmvol ) was added. Thg tenperature was raised to

roomtenperature and the Jsolution was stirred for 2

hours after which it eutral i zed by addition of 1
M HCl and evapor at ed ?vapor ated with tol uene.
The residue and deprote 38 (1.1 eq) was

di ssol ved in DVF and coupled usPny the standard HATU
coupling conditions as in th synt hesi s of conpound

(1R Rt SE T RO ar TR R AR oW e G vashed
cyclo%;égﬁddeggﬁbggml%\ﬁﬁlgrh‘é’dh &eQMR) wat er 9: 1 c;|g 2;/; lEA)
ComponndiiT 1265 FenFes o band DR BH STATalG 242 e were
dussé?vgog\n(a% 44?&{% %LTZDIEW%OQJLS% -4 419nd|mand El‘ﬁydr&(ﬁ@rldlae (260

over

mg, 2.733n(w)) Werﬁ a@ctedlar&kltl'lelnlx’gwcg masggﬁluxe;d @@;S‘lge glgy§ rﬁ he solvent

was 8:;%9‘?"5&5’9 3yid ?{,1 érﬂhg%{f&duc ﬁ%g p%m Z@d %Wélg%h 'E%luﬁn ZHTO(T%tography

(toluéRe/ E?t(ﬁ\d‘l) 2) B §%e (2 (590mMdH)IB%4). 19 (t, J = 8. 9 Hz
H), 39-4.59 (m 1 H, 4.68 (d, J =9.6 Hz, 1 H),
504514(m 1 H, 20 6.77 (s, 1 H, 6.88-7.06(m

Exa 43 26-7.47 (m 6H), 7.53 (b, 1 H), 7.85-7.97 (m

13CG-NWR (75.5 M4z, CDCI3) 8 13.7, 18.7, 25.6,

257 26.0, 26.7, 28/0,328.9, 29,7, 34.5, 34.7, 37.7,
38.0, 39.2, 46.6, 47. S ‘?»3, 58.5, 60.3, 77.9,
81.7, 98.0, 107.4, 115. .9, 122.8, 127.4, 128.6,
129. O 140.2, 151.2, 158.9 160.6, 161.1, 170.9,
171.6, 171.8, 172.7, 173.3  Mal di-TOF-spectrum (MH)+
cal cd: 828.5, found: 828 25 (M+Na) + cal cd: 850.5,
found: 850.6; (MK)+ g@L& 866. 6, found: 866.6. WO
2005/ 073195 PCT/ SE2005/ 0§0Q8

7uf<o Exanpl e 45
N =S

(1R,2R,4R)-2-((S)-1 -tert—ButoxycarbonyI-butylcarbamoyl)—4—(7-methoxy-2-pheny|—
quinolin-4-yloxy)-cyciopentanecarboxylic acid methyl ester (43)

Compbund 42 (249 mg, 0.725 mmol), 2-phenyl-7-methoxy-4-quinolinol (310 mg, 1.23
mmol) and PPh3 (580 mg, 2.21 mmol) were dissolved in dry THF and the temperature
was lowered to 0°C. DIAD (435 uL. 2.21 mmol) dissolved in 2 mL dry THF, was
added to the mixture during five minutes. After two hours the temperature was raised

to room temperature and the solution was stirred overnight. Evaporation and
purification by flash column chromatography (toluene/ EtOAc gradient 6:1 to 4:1)
gave 43 (324 mg, 78%).
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NN OOHN O HNH NH~~OOOH O(9-2-{[(1
R 2R, 4S)-2-{(S)-1-[((S)-Cycl ohexyl - met hyl car banoyl -
woybjsicambanoyl ] - 5 PCT/SE2005/000097
2, 2-di net hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qu
|noI|n 4-yl oxy) -
cycl opent anecar bonyl ] - ami no}l0%ent anoi ¢ aci d (45)
Compound 44 (21 ng, 0.025 mml) was dissolved in
CH2Cl12 (1.5 mM-) and triethylsilane (10 uL, 0.063
E mT?I and TFA (1.5 m -) were added. The sol ution was
Xaup, d for 2 hours at roomtenperature after which
the sol vents were evapor d and 10 co-evaporated with
tol uene to provide conpo 0 4y, 100 % as a
colorless solid. 1HNWR (30 CD30D) 8 0.93 (t,
over | apped, 3H), 0.98 (s, 799-1.25 (m 4H),
1.30-1.49 (m 3H), 1.50- 1 90 em 8H), 2.25-2.39 (m

2H), 2.54-2.62 (m , ( 2.72-2.87 (m
1H, 334357(m %13(m 1 H, 4.06 (s,
over | apped, 15 3I—|)H 4.37-4.47 (m
1 H, 5.57-5.66 (m 915(d©| 2.3, 9.2 H,
1 H, 7.48 (s, 1 H), 754(d 3522 bz, 1 H.

7.69-7.79 (m 3H), 8.01-8.07 (m 2H), 8 42 (d, J =
(S)-Q-éﬁg)mzl?é‘lgwiz{(S)EQ{(K‘?;CW"Bhgxwzm@mcﬁ/"%tﬁyl)-ﬁﬁrbzm0y|]'
2.2-Gimigihypropyicaariov - melion Behamigimolings Yoo 4
cyclégéntgneéé}goﬂyl] -3rhfh peh?éno?e aélafieﬁabu%@%s%r (440. 8,
143. 168.5, 172.5,

Conmyrging, 431(38. 189, Q¢§64nmplzsrva§ dissalved Makioxgnes wyate 1:0N#pply and
the $QGH whd oBed BN add 3 ORISR AL mhidh s added. The
tempxaibqre avattraid@d20 06 oM AR ik rdtare kP RHId0iiNOwas $Orted for 2 hours
aftemﬁltc_hﬁf V(\elgg Inel(J‘cAr'gl?zed by addition of 1M HCI and evaporated and
coevaporated with toluene. The residue and deprotected amine 38 (1.1 eq) was
dissolved in DMF and coupled using the standard HATU coupling conditions as in the
synthesis of compound 34. The crude product was extracted with EtOAc, washed
with brine, dried, filtered and concentrated. Purification with HPLC (MeOH/ water 9:1
+ 0.2% TEA) provided compound 44 (44 mg, 81 %) as a colorless solid.

"H-NMR (CDCls, 300 MHz) rotamers (5:1) 6 0.79 (t, J = 7.3 Hz, 3H), 0.85-1.19 (m,
3H), 0.93 (s, overlapped, 9H), 1.20-1.35 (m, 2H), 1.39 (s, 1.5 H), 1.43 (s, 7.5 H), 1.54-
1.79 (m, 6H), 2.06-2.28 (m, 3H), 2.39-2.51 (m, 2H), 2.66-2.78 (m, 1H), 2.74 (d,
overlapped, J = 4.7 Hz, 3H), 3.42-3.68 (m, 2H), 3.84 (s, 2.5 H), 3.88 (s, 0.5 H), 4.19
(t, J = 8.9 Hz, 1H), 4.39-4.59 (m, 1H), 4.68 (d, J = 9.6 Hz, 1H), 5.04-5.14 (m, 1H),
6.77 (s, 1H), 6.88-7.06 (m, 2H), 7.26-7.47 (m, 6H), 7.53 (b, 1H), 7.85-7.97 (m, 3H),
BC-NMR (75.5 MHz, CDCls) 6 13.7, 18.7, 25.6, 25.7, 26.0, 26.7, 28.0, 28.9, 29,7,
34.5,34.7,37.7, 38.0, 39.2, 46.6, 47.7, 52.7, 55.3, 58.5, 60.3, 77.9, 81.7, 98.0, 107 4,
115.0, 117.9, 122.8, 127 .4, 128.6, 129.0, 140.2, 151.2, 158.9, 160.6, 161.1, 170.9,
171.6, 171.8, 172.7, 173.3. Maldi-TOF-spectrum: (M+H)" calcd: 828.5, found: 828.6;
(M+Na)* calcd: 850.5, found: 850.6; (M+K)" calcd: 866.6, found: 866.6.
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To a solution of hept-6-en-1-ol (1 nL, 7.44 mmol) and
N- et hyl nor pholine N-oxide (1.308 g, 11.17 mmol) in
wOoehs(0t31981 -) was added ground nol ecul ar si eve®CTRE2008/000097

4 5 A). The mxture was stirred for 10 mn at room
tenperature under nitrogen atnosphere before

t et r apr opyl anmoni um perrutH&hate (TPAP) (131 ng, O0.37
nmol ) was added. After stirring for additional 2.5 h

the solution was filtered through celite. The sol vent

was then carefully evaporated and the remaining |liquid
was purified by flash colum chromatography (DCM to

Exa@]é/%the vol ati |l e al dehyde 46 (620 ngy, 74% 10 as an
ol . Exanple 47

N - Hept-6-en-(E)-ylidene dr azi necar boxylic acid
tert-butyl ester (47) 15 Fo ¢ 3
0.610 nmol ) and tert-butyl pbazate (81 ny, 0.613
nmmol) in MeOH (5 m-) vvas add ground nol ecul ar

sieves (115 ny, 3A) m X1
after which it was ough celite and

evaporated. The r S|—du ved in dry THE (3
m-) and AcOH (3ni) Wg@%ﬁ (95 rg{_1.51 mol) was
added and the sol Ut | stirred of&r night. The
reaction mxture 20 was diluted w/th saturated NaHCO3
sol ut | Et OAc

(Sr2ah3 RaaAs 2l S o Bl To et anebicalnsy RG-SR oy

2,2- dﬁﬁ@t’hyiﬁ@% céfb?am@mamrmadoxﬁaqar@mnqmome ~dadgirct was
y

drolyzed by treatnent with (3 mM-) and 2 M
cycloNamianetap oy fi-amine}- Pﬁ%@@@‘?'é a\%’s("'éfl rred for 2 h and the

Comg@&d dh“@ﬁzd ﬁwge\%aﬁ ;i "\9@% @Iésmvéd iRed,B0\H (Pmi) ahdwer e

ase was extracted three tines
triethyistlandOCNa umfeoe@nnndaaan@ﬂdjm 1c5 pﬂéme\ﬁéldgddTh%adé!H%ﬂ was

ated. Purification
stlrregﬂ‘pgfrgupgbsr %tprﬁgw ’r[emq%%tg)’eé?ﬁ?f J"@% «—?EHI&QTS were erpgyated and
co-eVdporatarVAfA ffuetedotppbuies ebridoyhd aSqRateg,6taD %1) ah alcolorless
triethylamne) provided 47 (85 ng, 61 %9 as an oil.
solidwp 2005/ 073195 PCT/ SE2005/ 000097 105 Exanple 48 0 NH

11-NME (300 RiHE, CD0D) 5 0.93 (t, overlapped, 3H), 0.98 (s, 9H), 0.99-1.25 (m,

4H), 1.30-1.49 (m, 3H), 1.50-1.90 (m, 8H), 2.25-2.39 (m, 2H), 2.54-2.62 (m, 1H), 2.64
(s, 3H), 2.72-2.87 (m, 1H), 3.34-3.57 (m, 3H), 4.02-4.13 (m, 1H), 4.06 (s, overlapped,
3H), 4.27-4.36 (m, 1H), 4.37-4.47 (m, 1H), 5.57-5.66 (m, 1H), 7.45 (dd, J=2.3,9.2
Hz, 1H), 7.48 (s, 1H), 7.54 (d, J = 2.2 Hz, 1H), 7.69-7.79 (m, 3H), 8.01-8.07 (m, 2H),
8.42 (d, J = 9.3 Hz, 1H); 3C.NMR (75.5 MHz, CD;0D) & 14.0, 20.2, 26.0, 26.9, 27.2,
30.1, 30.7, 34.6, 35.3, 37.2, 39.1, 41.2, 47.7, 53.7, 56.9, 59.4, 59.5, 62.5, 83.7,100.4,
101.3, 102.2, 116.2, 121.7, 126.7, 129.8, 130.8, 133.3, 133.9, 143.5, 157.9, 166.6,
168.5,172.5, 173.6, 175.3, 175.4, 175.5.

Maldi-TOF-spectrum: (M+H)" calcd: 772.4, found: 772.6; (M+Na)" calcd: 794.4, found:
794.6; (M+K)* calcd: 810.5, found: 810.6.

Example 46
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O\ (1 R29-1-{[(1
R 2R, 4R)-2- (N -tert-Butoxycarbonyl - N- hept - 6- enyl - hydra
woi2osmassnyl ) - PCT/SE2005/000097
4- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - cycl opent aneca
rbonyl ]-am no}-2-vinyl- 5 cr:r%qc):l opr opanecar boxyl i c acid
ethyl ester (48) Scaffold 4cule 35 (135 ng, 0.225
nmmol) and triethylsilane (71 L, 0.447 mmol) was
di ssolved in DCM (2 m -) after which trifluoroacetic
acid (TFA) (2 nL) was added. The m xture was stirred
for 2 h and thereafter -evaporgted with toluene in
order to renove the TFA. The ress due was dissolved in
DMF (3 nL) and 47 (60 ng, 0.263 10 nmol) and DI EA (118
Heptt-6- @%f(‘%)mml) were added. The tenperature was | owered
[
To %Q? Lﬁaza ot rgpglgg _1{{1)9/1 'gﬁNgrﬁiﬂk,) dnd N-methylmorpholine N-oxide
(1 308ty aﬂrﬁﬁhylmui)oini[MB(MHéiaﬁlL)umsmM&rbgmd(m%bmla( 9i¢vey(3.59g, 4

247 I d Th | uti al l d
A). Thé theTE wbs Mt d 15 fhumin BgSR Bresud Antetnipods )
atmbgpherr@@@fdr@n@@é@bpy@mrﬁmuquerﬂnher\rﬁé (TPKPV@PB@Mg 0.37 mmol)
heat i ngﬁt he reacti on in a water 15 bath un

was e eastﬂr'eeierr%ddlﬂfrr@l o mfes%%ort Was diferast through celite.
The@oﬁl%ﬂlt W&d th&n Shrdti d eﬁed %Hg Orﬂé?nﬂﬁ ﬁqﬁ(ﬁ‘%g é)W?iﬁed by

washed three tines wt
flasfevalpwmfudmaﬂmgraphxc ACHN t@gnvanhe:vpm&melebymmosm g, 74%)
asagrcﬁl %triethylamne) gave 48 (140 ng, 82 % as an

i1 1H-NWMR (300 MHz, CDCI3, 400 : 6 1.22 (t, J =17.1

Hz, 3H), 1.28-1.42 (m 6H), 1.46 20 (s, 9H),

1.52-1.62 (m 2H), 1.82-1.91 (m 1 H), 1.96-2.16 (m
Examle 45 18-2.34 (m 2H) 2. 42-2.56 (m 1 H, 2.58-2.72

(m 1 H, 3.42 (app. /ESH) 3.66-3.84 (m 1 H), 3.92
(s, 3H. 4. 15 (q. He, 2 88-5.02 (m 2H),
507518(m 2H) . Qos*sw 563584(m

B tE- &Eﬁnﬁa@f%ﬁsﬁ%@%&%@ (e 68T (P07 °

To al€Butiarbaf 4668, OE1@9n81ol)Qan(driprtSdtDtyl CHBRAMR(§ 7 hg5 0.613

mmdff MR B inyd vl e brQund ickpu Sisves (115 g 3A) ghe

mixtGe ﬁas 86irr&d &% A, afteiWan\ |t Wwaé: flﬁereld]tﬁr&%hlééﬁtelané33a|é’orated
127.6, 128.3, 128. 129.
The ieqd@e “@éﬂlféﬁd\mbmzdfy 16t @3 meqn@Acm(:%snL)lMaaﬂscN (95 mg,

1.51%??10% was 5488%5Rd 4% solution was stirred over night. The reaction mixture
was diluted with saturated NaHCOj3 solution (6 mL) and EtOAc (6 mL). The organic
phase was washed with brine, saturated NaHCOj3, brine, dried over MgSO,4 and
evaporated. The cyanoborane adduct was hydrolyzed by treatment with MeOH (3
mL) and 2 M NaOH (1.9 mL). The mixture was stirred for 2 h and the MeOH was
evaporated. H,O (5 mL) and DCM (5 mL) were added and the water phase was
extracted three times with DCM. The combined organic phases were dried and
evaporated. Purification by flash column chromatography (toluene/ethyl acetate 9:1
with 1 % triethylamine and toluene/ethyl acetate 6:1 with 1 % triethylamine) provided
47 (85 mg, 61 %) as an oil.
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NO- 0 OVHO NNz-U- HOOO\ (2-(1
R, 4R, 6S, 16R, 18R) - 14-t ent - But oxycar bonyl am no- 18- ( 7- net
Wbagqsmzspbenyl - PCT/SE2005/000097
qui nol i n- 4-yl oxy) - 2, 15- di oxo- 3, 14-di aza-tricycl o[ 14. 3.
0. 04' 6] nonadec- 7-ene-4- 10 carboxylic acid ethyl ester
(49) A solution of 48 (1581Rf, 0.209 nmol) in dry DCM
(25 nmL) was bubbled with argon for 5 mn. To the
stirred solution under argon atnosphere was then added
e a Iso ution of Hoveyda- Grubbs catal yst 2nd generation
__"ﬂﬂil{ﬁqxa , 0.018 nmmmol) in dry DCM (5 nlL). The mixture
was stirred at reflux uypder argon atnosphere for 16 h.
2 dopurification by HPLC
(MeOH H20 90: 10 with 0.2 hyl am ne) vyi el ded 49
id. 1H NWVR (300 MHz,
CD3CD): 8 1.03-1.22 (m 1 H¢ 1.28 (t, J = 7.1 Hz,
3H), 1.32-1.44 (m 4H), 1.48 (s, 9H), 1.55-1.73 (m
2H), 1.81-1.91 (m 1 , 2.04£2.28 (m 3H), 2.30- 2.52
(m 3H), 2.53-2.70 R, 2-86-8.00 (m 1 H),
3.34-3.44 (m 1 H; 346-3.992° (m 1 H), 3.95 (s,
3H), 4.19 (q, J = 7.1 Hz, 2H), 4:32-448 (m 1 H),
5.20-5.33 (m 1 H), 5.34 {bs, ¥H), 5.58-5.70 (m 1
H, 7.10 (s, 1 H, 7.14 (d* J =25 9.1 H, 1H),
é@sgﬂ(d,/@\]ﬁ: 2.5 Hz, 1 H,~7.45-7.55 (m 3H), 8.00
1RS)- 2 -2-2M) terfB U6 xyshrodny-NBh&ptH8-endl-trdradidéearbonyl)-
( NM% ({;Q.S Nﬁf) 6@)@): 6 )f%. 6, 2%. 4, %7. 5,9[2@_7, 8.0, &
4—(7—zxaaetbpxse@-.ph,ensqunolgsftﬂy,low_cselopqrst.ae?cajbpwll-e@m}-ﬁynw:

107, 9.1, 124.5 126.5, 128.9.
CVC'%BS%',‘&%\%’%&%'%%?%&%%% 005/ 000097 107 130, és °
Scaf:ilcgingaledltg% 32,(1353192,0.2%%001% Bietydsilame (T631L1 0.447 mmol)

/ | 79.0. MALDI - TOF-spegctru +
was digsglyedp PGM (% @dﬁcgftefﬁl@ tr gm%gtcl%ac@ (IEM’@ L) was added.
The mixture was stirred for 2 h and thereafter co-evaporated with toluene in order to

remove the TFA. The residue was dissolved in DMF (3 mL) and 47 (60 mg, 0.263

mmol) and DIEA (118 ulL, 0.677 mmol) were added. The temperature was lowered to

0° C and the coupling reagent O-(7-azabenzotriazol-1-yl)-N,N,N’,N-
tetramethyluronium hexafluorophosphate (HATU) (94 mg, 0.247 mmol) was added.
The cold solution was allowed to stir for half an hour and then for additional 16 h in
room temperature. The solvent was removed by heating the reaction flask in a water
bath under diminished pressure. The residue was thereafter dissolved in ethyl acetate
and the organic phase was washed three times with brine, dried, filtered and
evaporated. Purification by HPLC (MeOH/H,0 90:10 with 0.2 % triethylamine) gave
48 (140 mg, 82 %) as an oil.

"H-NMR (300 MHz, CDCls, 40°C): § 1.22 (t, J = 7.1 Hz, 3H), 1.28-1.42 (m, 6H), 1.46
(s, 9H), 1.52-1.62 (m, 2H), 1.82-1.91 (m, 1H), 1.96-2.16 (m, 3H), 2.18-2.34 (m, 2H),
2.42-2.56 (m, 1H), 2.58-2.72 (m, 1H), 3.42 (app. bs, 3H), 3.66-3.84 (m, 1H), 3.92 (s,
3H), 4.15 (q, J = 7.1 Hz, 2H), 4.88-5.02 (m, 2H), 5.07-5.18 (m, 2H), 5.20-5.32 (m, 1H),
5.63-5.84 (m, 2H), 6.62 (bs, 1H), 6.94 (s, 1H), 7.09 (dd, J = 2.6, 9.2 Hz, 1H), 7.36-
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O0ONHO OHOOO™ 5 (2-(1 R,4R 6S, 16R
18R) - 14-tert - But oxycar bonyl am no- 18- ( 7- net hoxy- 2- pheny
wO-20@07318! | n- 4-yl oxy) -2, 15-d i oxo-3, 14-d PCT/SE2005/000097

iaza-tricycl o[ 14. 3. 0. 04' 6] nonadec- 7- ene-4- carboxylic
acid (50) To a solution of 49 (27 ng, 0.037 nmol) in

THF/ MeOH H20 2:1:1 (5 m-) W88 added I 10 M Li OH (300

L, 0.300 mmol). The solution was stirred for 24 h at
roomtenperature and finally for one hour at refl ux.

7 SOUheAE e R PO NN i b RCRs e Ree 28

26.8Q232% 28| :mmwoss 803716) 406044 d’i nyY. 15@8(6135@,61455 8§49, 98.4,

S col grl ess soli
1078, 3§34, 3456n1 185 1252857 6452§3nq 1@;3,)7 1294 ?D)Sw 378.7, 140.7,
15115 51%415 ﬁ%g(zmaé@ 16158%@5997&“2 137? ;2. 02 2.15 (m 1
i . 2.54-2.68
(m 1H) 288300(m 1H) 335348(m 1 H),
. 4366 (M 1 H), 3.96 (s, 3H), 4.32-4.48 (m 1 H),
Exahess 20 (m 2H), 5.56-5.68 (m 1 H, 7.14 (s, 1 H),
7.17 (dd, J = 2.5, 9.1 } 1H), 7.40 (d 3 = 2.2 H,
1'H, 7.46-7.58 (m 3H) d)\:SOHz 2H) ,
8.19 (d, J=9.1H, 1H: (75.5 Mz, CD3QOD):
b 23.6, 26.8, 20 27.8, 28. 3. . 30.5, 35.8, 38.1,
43.0, 45.5, 56.0, 80.2, 82701004 106.9, 116.6,
119.2, 124.7, 127.4, 129.0. 8 130.7, 134.8,
140.9, 151.6, 156.5 Lﬁl 3 g3 0 163 4, 173.8,

175.7, 179.3. Exan”p)§ 20 195
PCT/ SE2005/ 000097 108 CBI

(2)-(1R,4R,6S,16R,18R)-14-ter{-Butoxycarbonylamino-18-(7-methoxy-2-phenyl-

quinolin-4-yloxy)-2,15-dioxo-3,14-diaza-tricyclo[ 1 4.3.0.04’6]nonadec-7-ene-4—
carboxylic acid ethyl ester (49)

A solution of 48 (158 mg, 0.209 mmol) in dry DCM (25 mL) was bubbled with argon
for 5 min. To the stirred solution under argon atmosphere was then added a solution
of Hoveyda-Grubbs catalyst 2" generation (11 mg, 0.018 mmol) in dry DCM (5 mL).
The mixture was stirred at reflux under argon atmosphere for 16 h. The solvent was
evaporated and purification by HPLC (MeOH/H20 90:10 with 0.2 % triethylamine)
yielded 49 (107 mg, 70 %) as a colorless solid.

'H-NMR (300 MHz, CD30D): & 1.03-1.22 (m, 1H), 1.28 (t, J = 7.1 Hz, 3H), 1.32-1.44
(m, 4H), 1.49 (s, 9H), 1.55-1.73 (m, 2H), 1.81-1.91 (m, 1H), 2.04-2.28 (m, 3H), 2.30-
2.52 (m, 3H), 2.53-2.70 (m, 1H), 2.86-3.00 (m, 1H), 3.34-3.44 (m, 1H), 3.46-3.62 (m,
1H), 3.95 (s, 3H), 4.19 (q, J = 7.1 Hz, 2H), 4.32-4.48 (m, 1H), 5.20-5.33 (m, 1H), 5.34
(bs, 1H), 5.58-5.70 (m, 1H), 7.10 (s, 1H), 7.14 (dd, J=2.5,9.1 Hz, 1H), 7.39 (d, J =
2.5 Hz, 1H), 7.45-7.55 (m, 3H), 8.00 (d, J = 8.0 Hz, 2H), 8.17 (d, J = 9.3 Hz, 1H): 13C-
NMR (75.5 MHz, CD;0D): & 14.8, 23.4, 27.5, 27.7, 28.0, 28.5, 30.7, 36.1, 38.1, 42.5,
45.6, 56.0, 62.7, 79.9, 82.8, 100.2, 107.4, 116.6, 119.1, 124.5, 126.5, 128.9, 129.8,
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((S)-1-Cycl opentyl car bamoyl - 2, 2- di met hyl - propyl ) - car ba

mc acid tert-butyl ester (51) To a cold solution of
wO8Bo(s133198y, 0.575 mmol ), cycl opentyl am ne (64PCT/S82004/800097

nmmol) and DIEA (301 L, 1.73 nmol) in DMF (3 nL) was

added the coupling reagent HATU 5 (240 ng, 0.631

mmol ). The mixture was stitd%d for half an hour and

for additional two hours at roomtenperature. The

sol vent was renoved by heating the reaction flask in

1305043855 488, d2tn TPy 110 T 2o dPAe 10aTE A1 1 Gt ER ot LoD MALDI-
TOF-8§5&6MinG: (MMaDE cARel: Wapaefbunkdr 27,61 nes wi th brine,
ried, filtered and evaporated. Purification by flash

coI um chr omat ogr aphy (tol uene/ethyl 10 acetate 4:1)
ded 51 (140 ng, 82 % as colorless crystals. .
(300 MHz, CDCI3): 8 0.95 (s, 9H), 1.28-1.48 (m
over| apped, 2H), 1.40 ( 9H), 1.49-1.71 (m 4H),
1.86-2.01 (m 2H), 3.7 @4.09-4.23 (m 1 H),
5.32 (b, 1 H), 5.91 (b, 1 C-NWR (75.5 MHz,
CDCI3): 6 23.6, 23.7, 26.5, , 32.6, 33.1, 34.5,
51.0, 62.2, 79.4, 155.9, 17003 15 Exanple 52 1 ~No O
OHN~ N O ON\lHOO R28)1{[(1
R 2R, 4S)-2-((S)-1- rban(g -2, 2-di net hyl -
-/2- - qui nol i n-4-yl ox

propyl car banoyl ) - 4 y [ i n-4-
y) - cycl opent anecar bonyl ]H
am no} - 2-vi nyl - cycl opropan carb yI | c acid ethyl ester
(52) Conpound 51 (298 0. 048 mml ,
@ (’??]9846?1;6?1]‘&@51? BuiosyearboRNaMIR B LA e Bt
e net ho or. the preparatio rifi [
quunqhnet:ymnead§r@v>sq§51p4ﬁf¢@pzasﬁtm§%%63694’8%@89%35’1%?

carbzg&&ch@B 0.2 %triethylanine) gave 52 (22 ny, 63 %
col ess solid.

To a solution of 49 (27 mg, 0.037 mmol) in THF/MeOH/H20 2:1:1 (5 mL) was added 1
M LiOH (300 pL, 0.300 mmol). The solution was stirred for 24 h at room temperature

and finally for one hour at reflux. After acidification to pH 3-4 with 1 M HCl and
evaporation the residue was purified by HPLC (MeOH/H,0 80:20 and MeOH/H,0
90:10) providing 50 (12 mg, 46 %) as a colorless solid.

'H-NMR (300 MHz, CD;0D): 5 1.06-1.24 (m, 1H), 1.26-1.42 (m, 3H), 1.48 (s, 9H),
1.52-1.73 (m, 3H), 1.80-1.90 (m, 1H), 2.02-2.15 (m, 1H), 2.15-2.40 (m, 4H), 2.43-2.54
(m, 1H), 2.54-2.68 (m, 1H), 2.88-3.00 (m, 1H), 3.35-3.48 (m, 1H), 3.49-3.66 (m, 1H),
3.96 (s, 3H), 4.32-4.48 (m, 1H), 5.25-5.42 (m, 2H), 5.56-5.68 (m, 1H), 7.14 (s, 1H),
7.17 (dd, J = 2.5, 9.1 Hz, 1H), 7.40 (d, J = 2.2 Hz, 1H), 7.46-7.58 (m, 3H),8.00(d, J=
8.0 Hz, 2H), 8.19 (d, J = 9.1 Hz, 1H); "*C-NMR (75.5 MHz, CDs0D): 5 23.6, 26.8,
27.8,28.3, 28.5, 30.5, 35.8, 38.1, 43.0, 45.5, 56.0, 80.2, 82.7, 100.4, 106.9, 116.6,
119.2, 124.7, 127.4, 129.0, 129.8, 130.7, 134.8, 140.9, 151.6, 156.5, 161.1, 163.0,
163.4,173.8,175.7, 179.3. '

Example 51
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"H- NMR (CDC13, 300 MHz): 5 0.97 (s, 9H), 1.21 (t, J =

7.1 Hz, 3H), 1.26-1.37 (m 1 H), 1.38-1.46 (m 2H),
wh.2dB70t398 (m 4H), 1.78-1.85 (m 1 H), 1.86-2p02/sEm05/000097
3H), 2.03-2.19 5(m1H) 2.28-2.40 (m 2H),
2.41-2.54 (m 1 H, 2.64-2.78 (m 1 H), 3.10-3.24 (m

1 H), 3.30-3.44 (m 1 H), 3085 (s, 3H). 4.04-4.21 (m

3H), 5.12 (dd, J = 1.7, 10.3 Hz, 1H) 5.14-5.22 (m

1 H, 528 (dd, J = 1.7, 17.0 Hz, H)559(b,1H),

5.75 (ddd, J = 8.8, 10. 3 17 o Hz, 1 H), 6.66-6.82
(m 2H), 6.99 (s, 1 = 2 5 9.1 Hz, 1
H, 7.41-7.55 (m 4 9 13C- NVR

(75.5 MHz, CDCL3): b 14. @ 23 6 '23.6, 26.7,
32.7, 33.2, 33.7, 34 8, 3579 36. 6 40.2. 46.4. 47.5,

((S)- %%y%b)pSe%y}gcaZg%qé)gl -3,2- qlgmﬂ@?y? 'pci)%?)géaé}'gg@l%amgst@%%ugyl ester (51)

To ajweﬁﬁjofolq@%f %6 11§99m6( RA]S% rﬁmoﬂ7§/c]o7oemﬁa9nne (64 pL, 0.648 mmol)

spec rum 25.4, tound
and DHEA B01(M:NaY3 eaiol in IDMF & miLpwad:adaéd.tbe c@WI@g—reagent HATU

(240@;ng|; C@d@ﬂ(rsr?m&) iﬁ%ﬁ)ﬂpt@@ ﬁlrrqgﬁo? la%gjsg’qla{ridq?r additiGnal two
hour&at R ZI‘\'?‘lerﬁa l%%%relTPé%b%ﬁFW¥§ fh BAEPBY héafing tHeteRrtion flask in

propy car met hoxy- 2- phenyl - qui nol i n-4-yl ox
a wajer- ha}lmhnpemdlanelshe@orgaspre and the residuie was dissolved in éthyl

acetgteS Bﬁ%ﬁ i&ﬁh 8!}@ ggéla?rli(g%%%a\gg%?fggﬂééf k%@e%ﬁdéjso\&gﬁ’b/r ﬁg diied,
fllteréd &nd éﬁaftid)raledwasuaﬁMIdn byMashloﬂﬂm@d ttBrdmatO?fap&yr(ttilﬂene/ethyl
T e

; anot%%q‘@ﬁgctﬁ‘%f%ob 95‘?3 ! W2'80ﬂ43@ﬁ\ §t/em5;ﬁsédf oH), 140(

er acl |f|cat|onto r oxi nmat el
9H), 3 .49-1 7 11(nV\@ )0 0 B2 D196, REJ/ SE8Eb5T MDGO&M 2B100.M 32 (b,

10 0 B DT 508 A8 28048 198 220,901

34.5Y5€00692, 58.4 858, 160.39 as a colorless solid.

Example 52

v o
I
0

S IS
N\

(1R,25)-1-{[(1R,2R,4S)-2-((S)-1 -Cyclopentylcarbamoyl-2,2-dimethyl-
propylcarbamoyl)-4-(7—methoxy-2-phenyl-quinolin-4-yloxy)-cyclopentanecarbonyl]—
amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (52)

Compound 51 (298 mg, 0.048 mmol) and 35 (16 mg, 0.054 mmol) was deprotected
and coupled according to the method for the preparation of 39. Purification by HPLC
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1H NVR (300 MHz, CD3OD): S 0.98 (s, 9H), 1.28-1.48 (m
3H), 1.49-1.76 (m 5H), 1.78-1.94 (m 2H), 2.10-2.24
wOmosh7dps 2.26-2.45 (m 2H), 2.50-2.62 (m 1 BET/SE2005/000097
2.66-2.79 5 (m 1 H), 3.35-3.48 (m 2H), 3.94-4.03
(m 1 H, 4.06 (s, 3H), 4.16-4.24 (m 1 H), 5.10 (dd,
J=1.8 10.3 Hz, 1 H), 5.299dd, J = 1.8, 17.2 Hz, 1
H, 5.62 (b, 1 H), 5.82 (ddd, J = 9.1, 10.3, 17.2 Hz,
1 H, 7.43 (dd, J 25 9.3 Hz, 1 H), 7.50 (s, 1 H,

Me@rgiiobodotmih 0% teBE e fodlecsd 14z ma; Bioh s, Coigriess
solld(75 5 MHz, CDSOD) 6 24.7, 24.7, 27.3, 33.1, 33 6

. 34.7, 354, 36.9 387 410, 10 47.4, 52.3,
H-N8IR §C D8, 800 10k2)1,5 082 (8,9H)1 6.24, (1, 147 771, HzodH, 7 46:6 37, (m, 1H),

B R S e

(m, Frqrzwzuo m, 2Hyl2i zaucmh 189 72.84-2{ 781(na; 1189 B. B0-3.24 (m, 1H),

Akl B85 P S8 IS 7L e

5145, é§)(mt ¢Hz -ps gdw CAE hormlmwm 9y %, WEBWHH a5 i (@dacy d38.8,
To a 'sol ution of Boc

10301 DOUHaThi)) Giah-B88HGn EH) 54D (5. U . CRfelEa ] = mBng! 2. 1H),
7415 8500, AETy7 S90S o ) RPLNR (YE Witk CBCY, § 1 2p 0,
23.6n28Bt 2617, 821723612, @3. 7,1 3s&, 3T 1368, AXCD\4G.4 04 VDL 51 3 55 5 61.1,

ot ST R RISt 40, ket o

161.204 6010, mgﬁﬁ?@gr P Y. Mmqwgp@mlrurﬁc ati)é chifedt )725.4, found:
rOV|ded neth ester 54

725 BobrNaR salset THLA. FawRd: 380 O TRISOIEE 753 5 foend 763.5.
(m 5H), 1.44 (s, 9H), 1.54-1.82 (m 6H), 3.73 25 (s,
3H), 4.20 (dd, J = 2.8 5.0 Hz, | H, 505 (bs, 1 H):

ExahBle- 3R (75.5 MHz, CDCI3): 6 26.0, 28.2, 28.3, 29.5,
41.1, 52.0, 58.3, 79.7, 155. 6 172. 9. Exan'pl e 55 WO
2005/ 073195 PCT/ SE2005/ 0

(- ﬂxﬂ%w P

(1R,28)-1-{[(1R,2R,4S)-2-((S)-1 -Cyclopentylcarbamoyl-2,2-dimethyl-
propylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopentanecarbonyl]-
amino}-2-vinyl-cyclopropanecarboxylic acid (53)

To a solution of 52 (14 mg, 0.019 mmol) in dioxane/H20 1:1: (4 mL) was added 1 M
LiOH (115 pL, 0.115 mmol). The solution was stirred for 24 h at room temperature.
Thereafter an additional portion of LiOH (75 pL, 0.075 mmol) was added and the

solution was stirred for another 24 h. After acidification to approximately pH 3 with 1
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25

i0O Nur -"10 OHNO

(S)-((S)-2-Benzyl oxycar bonyl am no- 3- net hyl - but yryl am n
woremsyosohexyl -acetic acid methyl ester (55) €owmsar008000097

54 (93 ng, 0.343 mmvl) was deprotected and coupled to

Z-Val -OH (95 5 ng, 0.378 ') according to the

nmet hod for the preparati onm 39. Flash colum

chromat ogr aphy (tol uene/ethyl acetate 4:1) gave 55

(131 ng, 94 %9 as a colorless solid. "H NVR (300 Mz,

m HGT i B g e esghe iep iy (g (yeonnso

70:30%wiR 0(Zieh TBA¥Fyididing 5358 Wy, 60 %) as &. cib;lbr(e§§ sphpl, 5.49

NIRRTz, BBabB} 5 bbeaothy T G, Fh 1 AR, v

1.78 ﬁ%‘*zﬁ_[“ 4%)2 231%1%% (g‘ﬁ 1@5%@602 4@?1122%22756-2 2, 91 H), 2.66-2.79
(. 161, B3BK045 On] EHLE 98,05 O, DS 6, 3416424 tm. 11, 5.10

(oo, 5T o 3 F U7 5,20 (68 M, e iz, RS, sy 6 T8l e, S =

9.1, 'Irtﬁg{]w zmpnﬂ)camba(tmw k-5 (93 i, Hbiyy7.30 fisetty), 7cpp-7.69 (dd,
I N-

overlapoed ik 4i6de bPBIRY D oA bR AHbESLE o T 8 Haultl -

<
NMRe?%% W—Fﬁg @@) %@M'z;m? of7. §53:fe 30323106 eﬁrg@@mﬁe@) 3817, 41.0,

47 .4 352 BYE6. 9a6216n8@ £0109. 44@02@) 186:@, 1he 7mi %t Br $2Geds 1298, 130.8,

ypy.oge "
133. % P’%@ %@d}ﬁ@g{ssf sﬁé O{J?‘ggéﬂg gl%rlzfglf@:] 31 €7¢f HTMALDI-
TOFYRBOuM: (iM+H§30d5a1©d1r&974!3 f()GlﬁbI 197.3) (Vedlayhealyd \weld. 7, found:

di ssol yed in 1 (3 WO 2005/073195
719. W*@Z@@@ﬁ@@%& 0“1‘5!;‘;%5]3’ and the mixture was cool ed
to O C before | ML|O—I(140[LL, 0.140 mol ) was

o

Ho\[O]A?ﬁJ\Ok

Example 54

(S)-tert-Butoxycarbonylamino-cyclohexyl-acetic acid methyl ester (54)

To a solution of Boc-Chg-OH (53 mg, 0.206 mmol) in acetone (3 mL) were added
methyl iodide (195 uL, 3.1 mmol) and silver (1) oxide (53 mg, 0.229 mmol). The |
mixture was allowed to stir over night in a reaction flask that was covered with
aluminium foil. Thereafter the solution was filtered through celite and evaporated.
Purification by flash column chromatography (toluene/ethyl acetate 15:1) provided
methyl ester 54 (56 mg, 100 %) as a colorless oil.

'H-NMR (300 MHz, CDCl3): § 1.00-1.34 (m, 5H), 1.44 (s, 9H), 1.54-1.82 (m, 6H), 3.73
(s, 3H), 4.20 (dd, J = 2.8, 5.0 Hz, 1H), 5.05 (bs, 1H); ’C-NMR (75.5 MHz, CDCls): 5
26.0, 28.2, 28.3, 29.5,41.1, 52.0, 58.3, 79.7, 155.6, 172.9.

Example 55
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added to the stirred solution. After 1 h the mxture
was neutralized with 1 M hydrochloric acid and the
weabosans1osas evapor at ed and co-evaporated w t hpCoISE2008/000097

The resi due was coupled to deprotected 55 using the

same HATU coupling 5 conditions as in the synthesis of
conpound 48. Purification BW1HPLC (MeOH H20 90: 10

with 0.2 %triethylamne) gave 56 (56 ng, 88 % as a
colorless solid. 1HNWR (300 WMHz, CDCI3): 8 0.82-0.96

(m 9H), 0.82-1.22 (m__overlapped, 6H), 1.23- 1.40 (m
2H), 1.44 (s, 9H), 1. 1.69 (m 4H), 1.71-1.87 (m

2H), 1.95-2.06 (M 1 K¢ 2.07-2.2 1 H,
2.28-2.54 (m 3H), 60275N(mo 3.08-3.28 (m 1
H, 3.30-3.49 10 (fng ij:gjmf , 3.94 (s, 3H),
4.28-4.38 (m 1H),4D41 @m 2H), 5.17 (b, 1H)

(S)- (?%)224 B?anzylgg(gcars}_%ylpgn %gethyl—@yw?aggmof ﬁ;(cléh_ﬁ';?yl acetlc acid
met@ggregig@ (m 3H); 13C-NWR (75.5 MHz, CDCI3): b 13. 7

6, 19.2, 25.9, 28.0, 28.2, 29.6, 30.7, 34.
Cormpedi 58798 mach 843 wma) wes dspreected B LRS! b, 2 YBHOH (05

e, Bbgnhbyeritgly §ihelpph06 i iodyadf s ged o

chrofrfatography ltoluentreth,ackiEle ;1) gaRe S5 (133.Mg, 94 %) as a colorless
MALDI - TOF- spectrum  (MH) + cal cd: 815.5, found:

solidg15 7. (MrNa)+ cal cd: 837.4, found: 837.6; (MK)+

(e . I I

H r\mﬁzgﬁoo M2 cf'mc@?% goiiﬁ’o gn ﬁmmeé E3531 -5 88! (nP6HoLi02-MN18 (m,

1H),R. '222(943}4)24{0(583 184 (18), ‘Eﬁ% I(dfh (it hbizy EH) o he (s, @kt), 5.49

) 13

s, TG P2 PSTTHe LRy - S (RIS SRS 4% 258,
28.2; 2938 61\, 40(5/(51(3465&&@@,@8)&}42]7 AMaved - mn ang.8, £86.21

% 7)é WO 2005/ 073195 PCT/ SE2005/ 000097 113 Tert. butyl
156.851¢€1-358/¢28 ny, 0.034 nmmol) and triethylsilane (14 L,

0. 088 rmol) was dissolved in DCM (2 nL) after which

trifluoroacetic acid (2 nL) was added and the
Example 56

oy Y
[e]

(S)-2{[(1R,2R,4S)-2-{(S)-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl}-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

*Q. Ule}
O.

=
\/”';LI

o

cyclopentanecarbonyl]-amino}-pentanoic acid ter-butyl ester (56)

To a solution of 55 (40 mg, 0.099 mmol) in ethanol (95%) (7.5 mL) was added
palladium on active carbon (10 %, 40 mg) and the mixture was hydrogenated under
pressure at room temperature for 2 h. The mixture was filtered through celite and
evaporated. Compound 43 (38 mg, 0.083 mmol) was dissolved in dioxane/H,0 1:1 (3
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m xture was stirred for 2 h. Co-evaporation with
tol uene gave 57 (26 ng, 100 %9 as a colorless solid.
wo 2003/00495 ( 300 MHz, CD30OD): S 0.86-1.00 (m 9HPCT/SE2005/000097

1.01-1.24 (m 4H), 136146(m 2H), 1.48-1.75 (m

8H), 1.70-1.89 (m overlapp & 1.96-2.12 (m 1

H, 2.22-2.40 (m overlapp1e 2.49-2.64(m 1

H), 2.72-2.91 (m 1 H), 326340(m overl apped, 1

, 3.50-3.68 (m overlapped, 1 H, 3.62 (s, 3H), 4.05

mL)%zngi éﬁ%gﬁ(%\?va% qlqj?Jle(cQ éé" (t_%’efoie %Ml@blﬁl%%@q&},lgﬂ)éoip@f)l) was

add&d ® e, stﬂtrek:i)solﬂticfh9 AHRr 4B thelmiRture’wasS nediraikzed Wit 1, 1
©7.78 (m 3H), 7.98-8.06 (m 2H). 8. 41 (dd. J

hydrg)chlgrlg acg:l and ghe golygnt \A@;@V[qmrqt@)@(@ comayomqul w@ toluene.

The Jdsidue ffsouplico & o] % usi fre galrs MAT sougilty >

conditiorgs asSh e sydthesjs oﬂﬁlﬂn@unﬂl@ Purifieatis) by PELE (MeQHEH,0

90:1p34itb0.2,% Jrigthy pfiing) 0dVA5E (56,26 B8 Fg R cPlEESR S0l um

1 1 i
H- megeo %ﬁcbD@E? 0. 8?%1?‘&*“0??%?98% 91)7124\1/(Phlidaavl=,=rlgiébloé@i '6H), 1.23

1.40797,2H), 1 24a(spPl) 585® M9 (@ 4D, b7 - HBKHM 2H)-N9E-2.86 ¢, TH),
207232 HTH.2 28254 0 0GR BTET. 1HDe RSGRREI 1220549

(m, t), 13- T(H By B1942s, 2), 4.28-4.38 (m, 1H), 4.41 A7 (m, 2H), 5. 17(b 1H),

6.54% /15, 3B Sy BB i e DT PO b7 2oy HE g7 8078

(m, 515 3)7. 98810 @6 3N EClemm i(sd MHZQX@(II% 65437was1 18.6, 192
| owed but with the use of L-2 utyr C ac

25. 95 88t0 B@t%lege@,tC’@ﬂl?n”s@ 0037 @H@/ﬁ ﬁ Bu47 ’\5h52éf 58r8d§§ 5 56.8,
|

58, 9°97%ﬁ‘3§a ) 1 i 4F1%?§fﬁ?§_sl féggqtrzv%q Jghy eps3pPl %3 151 4,

159 By eayc ABDSNYT 1 8 69 15c ATBAHYR B, 473.0- MALTIXLOB-sphcinyth:

+H SR8 B 8 8. &48 ANRRINGSdiza Ea7 28 00! #8R8 M+ calca:

853.4, found: 853.6.

Example 57

g s
|/

P {N&W\OY““ P

(S)-2-{[(1R,2R,4S5)-2-{(S)-1 -[((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]—2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl]-amino}-pentanoic acid (57)
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cycl opent anecar boxylic acid nmethyl ester. Coupling of

this conmpound with 55 as described in exanple 56
wbaebisprendsby est erhydrol ysis as described i n eramsE2005600097

gave 58 as a colourless solid. "H NWR (300 MHz,

CD30D): 6 0.82-0.99 (m 9H)] 0.82-1.40 (m overl apped,

6H), 5 1.48-1.78 (m 6H), 1380-1. 95 (m 1 H,

1.97-2.12 (m 1 H), 2.22-2.40 (m overl apped, 2H),

2.51-2.64 (m 1 H, 2.71-2.90 (m 1 H), 3.16-3.39 (m

Te rt@’tglgés?%p%g%slmg) D954 gt )fﬁgndztﬁ‘glhyﬂsng%e YL é%sg?ﬁﬁwol) was
dmso’@e’éﬂm ([iCMJ(ZH%L) af?er‘l/ghléﬁlﬂlfléﬂ)roacétlé acll @ rhiz w&s Hdded afd the
mlxtL(rmwa;_%@tlrreg fQQZ (d Co;e\,gal_%)rqnqqzwmltquenelg@/q\}-éﬁ(%76/ 319%% p/&z/ yasa
Color%ggg)%:f 10.7, 18.8, 19.7, 10 25.8, 27.0, 27.0, 29.7,

8, 37.7, 38.9, 41.2, 47.9, 52.3, 55.3, 56.9,
H-NBR 8,006Y21Hﬁ C%G’Eﬁ SSDCBB-’V,OOI@IZQEI,) ’[LQGS—1324 ﬂ!ﬁl45) 113@-1?}6 (m,

2H), Ta8-h7519a 88D, 1751 1889 {eoveriappati ot Hy Je0g2. 1201, 1), 2.22-2.40
(m, o%ﬂ&%gnemfﬁggﬂbweh H%*Z T20@h (m,"A9), &26‘— m overlapped,

+ calc f ound: 766.

1H), 3&%@681moserlamﬁm 1H),7@§2és 3, H05S 8H9394 8& de)

4178%5@)2 {%94?({#2% % ﬁghﬁt[ﬁ# (904 22,93 1z, 14D, 749

(s, 1Hy I7)53 &f, iam@y? Mz 24H), 7.65-7.78 (m, 3H), 7.98-8.06 (m 2H) 841 (dd J=

28, S8 o1f)y "B B! 28 a0dp ety Yo Rofo v 270 207

30.5, 8@1I si 3‘45@) 37 e3ppoaeduns slesQ 6BE] 5610, ©68THE0,58D.8@83.8, 100.4,

'owed but with the use of Bocl} ccloh %
1022, A6 201,578 1 AR G 511338, TS 1 Harr b e s,
173.5 OfRYING 51 75 5 175.6. MALDI-TOF-spectrum: (M+H)" calcd: 759.4, found:
759.7; (M+Na)* calcd: 781.4, found: 781.7; (M+K)* calcd: 797.4, found: 797.7.

Example 58

Bile)

o fNJi\\O%NH P

(S)-2-{[(1R,2R,4S)-2-{(S)-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl}-amino}-butyric acid (58)

The procedure described in example 42 was followed but with the use of L-2-amino-
N-butyric acid tert.butyl ester instead of H-Nva-OtBu. The afforded compound was
then reacted as described in example 43 which gave (1R,2R,4R)-2-((S)-1-tert-
butoxycarbonyl-propylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
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then reacted as described in exanple 55 foll owed by
coupling wwth (1 R 2R 4R)-2-((S)-

wo-20&n7388t oxycar bonyl - pent yl car banoyl ) - 4- ( 7- neCSEY602/400097
phenyl - qui nol i n- 4-yl oxy) 25 cycl opent anecar boxylic
acid nmethyl ester as descri%gd in exanpl e 56. Renoval
of the WD 2005/073195 PCT/ $£005/ 000097 115 ester
group as described in exanple 57 gave conpound 59 as a
colourless solid. 1H NWR (CD30D, 300 MHz): 6

okl Sy ke s st o
desctibed ih &napld G6(fallowddl by 2stethyir6fsis(as ddscribed In 6Rardp4 57

( 1 H, 3.24-3 39 (m overlapped, 1 H), 3.47-3.60
gave(dh agaiploulegy spld 5 3ty . 4. 07 (s, 3H). 4. 18-4.27 (m
AR G RBP4 B gl o,
1.48-31%8 (18, 6f), (1eB0-3.95 (m?rmzj 971312 gma1H).R.22-2.40 gnyoverlapped,
2, 332 MRS [, Tl gl yelopolipapoco
(m, 14%, 8.6358, B), 3P5H(s, 361) 94.1391.23 (r692H), 4628-2, 380,81 H)1 6B 15(b, 1H),
7.43 448 ¢ 20, 33 Heg B0 41 B 18, 154 6 1D BT Uy, 7 90807
(m, 2%28.312 (479=0.1 HED 1H); MBLDURT@E:5 mest opyoi)VeHO0t7 ced.8 9.7,

,_found: 745, 4; %I\/H\Ia)ﬂ:al cd. 767.4, found:
25.8, 7770 4270\ AKY +3@.8) 3118, P83, §8.% i 47 BH2B, SxathpP &8, 60.6,

E .
83.6, /l-qoe'?’t%o%l/%?%nghé?l ?rﬁﬁoﬁsg]%@?n%tmy bu?ﬁﬁ%% 1510%'%’ 1982,
166.4,6108.3,01 7R B 01728, 17862, 785, THB.§. MABDIBIF-spectiny)(Mard) " calcd:
-tert-hbuto onyl am, no- 3, 3- , di hyl - but yri.c i-d .
7a5 £ oG PH S SHE bHEE o R A Al 785 ounc
782.@nd DMF (10 nL). To this m xture was added DVAP (1 g,
8.28 mml) and then DIC (9.5 nlL, 60.7 muol). After 3
hrs of agitation at RT the resin was filtered and

Exa hed 20 successively with DMF, THF, DCM THF, DCM
her and then dried in a vacuum Exanple 61 OH H

0
())\\/H %’
y NH O
/O H 3 \\\O O HOH
o -

\
(S)-2-{[(1R,2R,4S)-2-{(R)-1-[((R)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl]-amino}-butyric acid (59)

The procedure described in example 54 was followed but with the use of Boc-D-
cyclohexylglycine instead of Boc-L-cyclohexylglycine. The afforded compound was
then reacted as described in example 55 followed by coupling with (1R,2R,4R)-2-((S)-
1-tert-Butoxycarbonyl-pentylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

cyclopentanecarboxylic acid methyl ester as described in example 56. Removal of the
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HyO~ O

[ 1- (2- Hydr oxy-i ndan- 1-yl car banoyl ) - 2, 2- di et hyl - pr opyl
wo-20@r0dzysc acid tert.butyl ester 25 (61) WD PCT/SE2005/000097

2005/ 073195 PCT/ SE2005/ 000097 116 To a portion of 60

(200 ng) in DCM am noi ndanol (0.14 nmol) was added.

The mxture was agitated for 2 hrs. The |liquid was

filtered of and the resin washed with 2xDCM The

conmbi ned Iiquids were conmbi ned and concentrated to

dryness to afford the title conpound (20.5 ng, 0.055

P >950% . .
oo g e e P o piaind o o S B
1H&W@é@@§b@ 3GtB|\/lE||,z) 52)(2923 021(3596{%, 1l.®c?-.14¢_2)(ﬂnz,%H:7},,1.52;.@.80, (m,

. ; | ,_ .S
BHEAFES1-90 () CROTAPP Y, GHLEAP 2 T4 53, 1Hir e 291246 (e Rtd) 4 5112 65
(mJ’ﬁ-l)222‘>832 57 (mCHQ)) 3.23-3.50 (b lovdrlapped, 693674 .662im, IBL) 23.67 (s,
3Hb 401 (03K, o183 7 Ry 2Pt 4 30 (7 3o Sepiaony bs. 110, 7.44 (0,
= 255@9 pig ﬂe) O@&)(s@}gr}wjzﬂ? éi(rrvac?riyem nJ B@M FHEAQHE; 8.402d, J

e Ssol u ora

- i e Dy 36 BMR B S BRSS9 25 A R S
3041, Bb. 603,1_ %u%?( ?::Sa% b4o1n1 I4a7r2 r?g .3, 55 4 56 9, 59 0, 59 1 60.2, 83.8, 1)00 5,
1083, 505 S xpear banul am noc - el By Ut Yo ag),

1752| ytd.om 7@‘4 2766t i7Hgt mmgwrbvrweaﬂumocm@f@bmat 144 4, found:

but , 16
7454 e/M+Na) calcd (7674 rf‘rc‘)‘:]und 767.4, (M+K)* calcd: 783.5, found: 783.3.

Example 60

Resin bound 2-tert.butoxycarbonylamino-3,3-dimetylbutyric acid (60)

To Argonaut resin PS-TFP (1.38 mmol/g, 10 g) and 2-ferf-butoxycarbonylamino-3,3-
dimethyl-butyric acid (4.5 g, 20.7mmol) was added dichloromethane (40 mL) and
DMF (10 mL). To this mixture was added DMAP (1 g, 8.28 mmol) and then DIC (9.5
mL, 60.7 mmol). After 3 hrs of agitation at RT the resin was filtered and washed
successively with DMF, THF, DCM, THF, DCM and ether and then dried in a vacuum.

Example 61
OH
DANE

[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propyl]-carbamic acid tert.buty! ester
(61)
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mol ), Am no-cycl ohexyl -acetic acid nethyl ester (444
nmg, 2.59 mmol) and HATU (2 g, 5.40 mmol) in DVF (20
wolposwasivadded dii sopropyl et hyl am ne (1.88 L, pt®/S82005/000097

mmol ). The solution was stirred for 1 hrs at r.t. and

di luted with dichl oronet hane (40 m_) This sol ution

was washed w th aqueous. NAHEos (sat.) and water (x2),
dried 25 and concentrated. The product was >95 % pure.
MrH+ 385. 4. WD 2005/ 073195 PCT/ SE2005/ 000097 117

To a?tbﬁfj/% &t 63 20Pmi) ih BloXn aMifdinddncP(14 T by THE
mixtareniasragitated fory2 hrsc Ehbdiquwl \iyaQﬁlﬂardd rof ahyl Ithg resily Wasbed lvith

2x0&ficine oRised Jalgmille sSikba' bl e BeBiaRal R iiessdo atora
the tH&Qnigburdaerd mand. dsefrhm@t) Pty £95%2BPKE. P4’ 363.15.

on _was cqncentrated ness and resi due

c NME‘} @@&199 MBZaColds: MayiSi)i ?c7a g?éi B 20308, lﬁOe%l i-2:1P23673.7,

124. %‘i&}}’ gnmgh‘?‘i{%@ OIS, F:ﬁg 56%‘ 1-9% WW@%@%CIWQ}Q} 1.07

(9H, 3; BGHwW,- Nd¢ ¢91) @,r@&?ﬂHs)re?t B3 (drardsh gy 16 Hiayda)o- B3 $zd iChlz), 3.15

t hyl,- byt yram de ound 64 was kept in
(1H’ﬁcﬁ?eﬂw%ﬁeﬁﬁa‘%@é?%ugﬁggﬁeti c acid 2:1 for 1 h at rt
and 15 concentrated to dryness. The residue was dried

in a vacuum for 16 hrs. Reversed phase C18 HPLC
ExargpleRa) >95% purity MrH+ 283.1. Exanple 66 , 0 NHZ

OH
H
2-Amino-N-(2-hydroxy-indan-1-yl)-3,3-dimethyl butyramide (62)

Compound 61 was kept in DCM-TFA 2:1 (2 mL) for 60 min at RT. The solution was

co-evaporated with toluene to dryness.

pa i
o N\/U\N NG
\c[)l/>§\H o]

(2-tert-Butoxycarbonylamino-3,3-dimethyl-butyrylamino)-cyclohexyi-acetic acid methyl
ester (63)
To a solution of 2-fert.butoxycarbonylamino-3,3-dimethy! butyric acid (500 mg, 2.16

Example 63

mmol), Amino-cyclohexyl-acetic acid methyl ester (444 mg, 2.59 mmol) and HATU (2
g, 5.40 mmol) in DMF (20 mL) was added diisopropylethylamine (1.88 mL, 10.8
mmol). The solution was stirred for 1 hrs at r.t. and diluted with dichloromethane (40
mL). This solution was washed with aqueous. NaHCOj3 (sat.) and water (x2), dried
and concentrated. The product was >95 % pure. M+H" 385.4.
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0 20 1-(2- Am no-4-net hoxyphenyl ) et hanone (66)
m Ani sidine (10.0 g, 82 mmol) was dissolved in CHC 2
wO020smz319sand the solution was cooled to -50 €cTRELBS/000097
(1 Min CH2C1 2, 82 nL, 82 mmol ) was added sl owy
during 20 WO 2005/ 073195 PCT/ SE2005/ 000097 118 mi n,
after which the mxture wad1étirred at -50 C for 30
mn, followed by sequential addition of AcC (6.0 ni,
84 mmol) and AICL13 (11 g, 82 mmol ). The m xture was
stirred at -50 Cfor 1 h and was then allowed to
assune rt. After stirring at rt overnight, the
Exarfi®le@4 on was heated at 40 C for 4 h, after which the
m xture was 5 poured over ice. The aqueous m xture was
made al kaline with 10 % NaOH ¢wWy) and extracted wth
Et OAc (4 x 200 nmi). (The corrbl q organi ¢ phases were
washed with brine, ie SH) ,yand evaporated to
gi ve a black solid, it ified by flash
col utm chr omat ography e r/'CH2( 2 20:80). The
resulting solid vvas rec%tal lized from et her/ hexane

(-1GEhSSERRREBama iy P b 2 ¢ SiiebyProyiicpmie
ac,de(gﬂ)utgpegeﬁggqtl on of tert-butylisothiocyanate (5.0
in CH2CI 2 (200 nL) were 15 added

To cp@@pm@pﬁamrﬁt@H(ﬁHﬁ 1ngwa§-,ad,qiﬁg|a)lagg¢dexcess of methylamine (30% in
wate%én’?oofé?toﬂw 5y lvagkger d@écﬁ@ﬂor(\?aég cHhcent%QeWH?yne@@ dnd the

mxturé was stirre The react’i on
resdueﬂubye&:tavhm ahshuttesdlca\gai bolEmBrelutedagitte %o MeRPH I %

dlchlgfqrﬂ%t%e )to g{?"ﬁeg Bp %g@t)a%;%w&( %%%5( %gog)ZX;,ndand

~evaporated to yield the title conpound (3.3 g, 52 9%
as a white solid which was used w t hout further

Exampnleifd cation. 20 Exanple 68 N-Isopropylthiourea (68)
Compound 67 (3.3 g, 20 nmol) s dissolved in conc.
HCl (45 m-) and the sol uti was refluxed for 40
mn. The mxture was all oye cool to rt and then
cooled in an 25 ice pathland] bafified to pH 9.5 with
solid and saturated NaHCEB,"Nafy€r “which the
> ©

2-Amino-N-(cyclohexyl-methylcarbamoyl-methyl)-3,3-dimethyl-butyramide (65)
Compound 64 was kept in dichloromethane-trifuoroacetic acid 2:1 for 1 h at rt and
concentrated to dryness. The residue was dried in a vacuum for 16 hrs. Reversed
phase C18 HPLC showed >95% purity M+H" 283.1.

/CE(

0]

Example 66

1-(2-Amino-4-methoxyphenyl)ethanone (66)
m-Anisidine (10.0 g, 82 mmol) was dissolved in CH>Clz (50 mL), and the solution was
cooled to -50 °C. BCls (1 M in CH2Cly, 82 mL, 82 mmol) was added slowly during 20
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product was extracted into EtOAc (3x). The conbi ned

organi ¢ phases were washed wth H20 (2x) and brine
wObH)50785ed (MSO4), and evaporated to yiel d POE/SER0EB00097

title conmpound (2.1 g, 90 %9 which was used w t hout

further purification. 30 Exanple 69 WD 2005/ 073195

PCT/ SE2005/ 000097 119 HN- {8 HOB ~S .HBr 0

2- (1 sopropyl am no) -1, 3-thi azol e-4-carboxylic acid
hydr obrom de (69) A suspensi on of conpound 68 (2.1 g,

min, aﬁsm@(t%%@'ﬁjfé%g ﬁ@g % géc&% PO féliac%ﬂ"’%)s%@ﬁ%tlal

adduﬁchﬁ%met@lt(tse) .&Lgettr aﬁmoglaaarAlcar(m 3062 \Arr;rlnel’)e'ﬁlﬁé eixtureewas
I oauc starte recl |tate as a
Stlffe,df@teﬁoz rfobﬁtht%f)ﬁ § hqrh lowegto %ﬁ?umextftﬁféervﬁgﬂ%airéd

overﬁlgﬂ kh@8QIUlGE WRkSdadd B £0 Y@Sor 4 h! ASrashieh ﬁhélﬁﬁkture was

ected. This yielded pure title product
pouredl ovexigepl ke Aaquepuscmiiiigyas madenliglioe viith % Na%H (w/v) and

e S L A S e G i

bring(, 4riéd qMg85® P, anwé\)apamted e gavei & blaek delid, \Amlclv waﬁam(rmed by

flashSquBB iR IoRE PR e e i 20 6T e ectifiBo S Py
recnglt%ba%‘beﬁ&h%her/ﬁé@%a t6 3ive cHmpAind9®h3 shing tad edlets (5.6 g, 42

15 over m n period. The m xture was stirred
%). at -30 Cfor 1 h, and was then allowed to assume it.
After stirring at it for 1.5 h the reaction mxture
was poured over ice, and the pH was adjusted to about
ExarBple®Bsi ng solid and saturated NaHCO3. The crude

G So BRSPS, T20 2, (3% and the

To a solution of tert-butylisothiocyanate (5.0 mL, 39 mmol) in CH,Cl> (200 mL) were
added isopropylamine (4.0 mL, 47 mmol) and diisopropylethylamine (DIEA) (6.8 mL,
39 mmol), and the mixture was stirred at rt for 2h. The reaction mixture was diluted
with EtOAc, washed with 10 % citric acid (2x), saturated NaHCO3 (2x), H20 (2x), and
brine (1x). The organic layer was dried (MgSO,) and evaporated to yield the fitle

compound (3.3 g, 52 %) as a white solid which was used without further purification.

Example 68
N-Isopropylthiourea (68)

Compound 67 (3.3 g, 20 mmol) was dissolved in conc. HCI (45 mL) and the solution
was refluxed for 40 min. The mixture was allowed to cool to rt and then cooled in an
ice bath and basified to pH 9.5 with solid and saturated NaHCOj3, after which the
product was extracted into EtOAc (3x). The combined organic phases were washed
with H20 (2x) and brine (1x), dried (MgSOs4), and evaporated to yield the crude title

compound (2.1 g, 90 %) which was used without further purification.

Example 69
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(MyS™) and evaporated. The crude dark-beige solid was
purified by flash colum 20 chromat ography
wolheosanelokt OAc 55:45) to give conpound 70 (5. 6PgI/SEB00500097
as a pale yellow solid. Exanple 71 WD 2005/ 073195
PCT/ SE2005/ 000097 120 HN-% NUONS OH
2-[2-(1sopropylam no)-1, 3- ﬁ?azol-4-y|]-7-nethoxyquino
lin-4-ol (71) A solution of t.BuCK (2.42 g, 21 mmol)
i n anhydrous t.BuOH (40 nL) was heated to refl ux.
Compound 70 (1.8 g, 5.4 mmol) was added portion-w se
over a 5 mn period, 5 and Hhe<§ark red sol ution
formed was stirred at requx{for an additional 20 mn.
The m xture was cool egiot 0 &f ,Sang . HA (4 Min di oxane,
8.0 nL, 32 mmol) was addgd, after which the reaction
m xture was concentratedounder vacuum In order to

13@6H@Sngr‘i‘é)t h.azefe 4B§rad‘§§rncaaéid gewmwgguemved,

UCt was re ssol ve tw ce
A sumﬁmm@hbwm&&& hged8omob waidrs- bfoén@wrgws jagid (3.0 g, 18

| t of
o AR 80 B9, P fl 200108
becad Hleas %hdrsﬂoﬁdhél@dﬁ@theqfrbdmt\martté’d tmpre@qmetmss phvedte solid.
erty e e Fionan ke el sopiee b B0 iy BBl e
0 by,
L e L

(MeOHd4, 400 Mz): b 1.30 (d, J = 6.0 Hz, 6H), 3.93

ExarbSie 74 3-95 15 4.07 (m 1 H), 6.73(s 1 H, 6.99
—"é%!@—,J:ZA, 9.2 Hz, 1 H), 7.26 (d, J = 2.4 Hz, 1 H),
7.37 (s, 1 H, 810 (d, J =092k /A H. Exanple 72 0O
HO NN OHO=HZ20O
| H N4

0 NWS
T
o}
N-(2-Acetyl-5-methoxyphenyl)-2-(isopropylamino)-1 ,3-thiazole-4-carboxamide (70)
A mixture of compound 69 (4.4 g, 16.5 mmol) and the aniline derivative 66 (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 mmol) was added slowly
over a 5 min period. The mixture was stirred at -30 °C for 1 h, and was then allowed
to assume rt. After stirring at rt for 1.5 h the reaction mixture was poured over ice, and
the pH was adjusted to about 9-10 using solid and saturated NaHCOs;. The crude
product was extracted into CHxCl (3x) and the combined organic phases were dried
(MgSO0.) and evaporated. The crude dark-beige solid was purified by flash column
chromatography (hexane/EtOAc 55:45) to give compound 70 (5.6 g, 76 %) as a pale

yellow solid.

Example 71
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(1 R4AR SR -N-[(1 9-1-[[[(1

S) - 1- Cycl ohexyl - 2- (net hyl am no) -2 oxoethyl]a mino]ca
wohwm73t98, 2-d i net hyl propyl] - 3- oxo- 2- oxabi cyelCwo[sR205/200097

] hepta ne-5- carboxam de (72) WD 2005/073195

PCT/ SE2005/ 000097 121 To abzc,ol ution of conpound 32

(53 ng, 0.34 mmol ) in DW ) was added conpound

65 (80 ng, 0.28 nmol) and DIEA (290 AL, 1.66 nmol).

The solution was cooled to 0 C and HATU (127 ng, 0.33

mol ) was added. After stirring at 0,Cfor 1 h and at
rt for 1 h the solvent was evapol‘llafén and the crude
I

product was purified by 5 flasN chr omat ogr aphy
(Et CAc/tol uene 2:1) a0 g y& compotind 72 (110 ngy, 92

% as a white solid. H ple/73° 00H H=OHHNNYN
OO OHOO10 (1 R- X R 2R 4R -2-[[[(1

S)-1- [[[(1 S) - 1- Cycl ohexy! o - (met hyl am no) - 2-

xoet hyl ] am no] car bonyl ] - - di met hyl propyl ] am no] carb
Z|ﬁ9p op,ylamlno) 1,3-thiazol-4-yl}- 7 methoxyqumolm-4 ol (71)

e o
reflungCompounch7ol (§ .8/g 5. dinwaol) verd dduedi ;mrﬁmms?el 5\/déﬂa5 nﬁﬁ%enod
and ﬁ%dj‘ % {gtf{/lsoglgen /f%_rmqgfj \thg gﬂz‘fﬁ% “&éﬂﬁ@rﬁgﬁjg&ngm\;@@ min. The
mixtereniagcdolst fl’o riahh@ HOMY Ghint éﬂ@xér?ea%td) ﬁ'ﬂ_ %%Wo@al\f??a%ded after

Blrred at 0 C for 40 mn. j ust
whicy dhe, geaction mdur%M@Stqwcgaﬂr@fédwdﬂevecmdorcadendto alsare that all

o v 5 AR W Vg g
tWIC%@md;t'hqf@@hm evapdratethtol dhtaiartble @Il@%ly(lmﬂ)ﬁré‘ HCIQaft4f ﬁﬁm?bund

Q. _After coo
71 (88 8) 85T ton da e dliekies dismaliean Griae atd washod witt
saturbted ﬂlahlmm aftér whichQhe bqbeoJJ‘ﬁhéé@ Mﬁ@bx%@&e&‘é@g&%ﬁlﬁ@s with

t he oduyct was puri usi n | ash

CHZ@FT?UFF‘&?@EE’QEHW@@'@RBPWE@ dnjed @$Qe) ambﬁmmdteaﬁo give
compduhdBt (1838 &) 8786 PadMigk 18lvhSolid (> 95 % pure according to HPLC
tests). "H-NMR (MeOH-d,, 400 MHz): & 1.30 (d, J = 6.0 Hz, 6H), 3.93 (s, 3H), 3.95-
4.07 (m, 1H), 6.73 (s, TH), 6.99 (dd, J = 2.4, 9.2 Hz, 1H), 7.26 (d, J = 2.4 Hz, 1H),
7.37 (s, 1H), 8.10 (d, J = 9.2 Hz, 1H).

Example 72

o (0] H O
N N\)J\ -
0 T N
H o} = H

(1R,4AR,5R)-N-[(1S)-1-[[[(1S)-1 -Cyclohexyl-2-(methylamino)-2-
oxoethyl]amino]carbonyl]-2,2-dimethylpropyl]-3-oxo-2-oxabicyclo[2.2. 1]heptane-5-
carboxamide (72)
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25 Exanple 74 WD 2005/ 073195 PCT/ SE2005/ 000097 122 HN
N-4S \ OHO NCEt O0 Otert-Butyl (1

we2803/048p52- [ [[ (1 _ PCT/SE2005/000097
IR% -1- (et hoxycar bonyl ) - 2- vi nyl cycl opr opyl ] am no] car bony
4-[[2-[2-(isopropyl am no) A213- t hi azol - 4- yl ]-7-nmet hoxyq
ui nol i n-4- yl]oxy]cycl opentanecarboxyl ate (74) 5 The
title conpound was prepared according to the procedure

Toa %’E‘H“t?&d o iﬁ%ed L lﬁﬁf@tﬁ mgcggtrﬁﬁgl)%wm HL)ZAIIE% AR Pf
compSﬁWd 85l(80hy, @ 28’h~3ﬁ’o|§aﬁld DIRO (20 aLuSﬁﬁ mélo Fhecapiudionywvas
el uent: Tol uene/ Et OAC 0 Exa
cooleqa 8 °C\and HAGUL1R7 e-9- 33 nN%pétwas A?ter 's_'&rrlng at 0 °C for 1
h and%t%ﬁ‘ ?E)r}ﬁ\e[ édl\g%wt wa evaporated and the crude roduct was purified by
oxycar -
flash tlud] cﬂﬂe[r@g:/ograpk?y )(/E?OAc/t\cl)llure)r/le Zy ‘? ) t%pgrl\?epg(l)rﬁ%{)nurqg ]75?1 JP 0] rr¥g 92

(is 0 am no) -1, 3-thi azol -4-yl]-7-nmet ho
o xyqui nolin-4
%) as-w?'g ?% $cl opent anecar boxyl i c ~acid (75) 1éqTo a

sol ution of conpound 74 (20 ny, 30 unol) in CH2C12 (2
m.) was added TFA (2 nlL) and Et3SiH (10 uL, 63 unol).
Example €8 2 h the vol atlles wer e evaporated and the

wi 1 Lo

(1R)-1-[[[(1R,2R,4R)-2-[I[(1S)-1 -[[[(1S)-1-Cyclohexyl-2- (methylammo) -2-
oxoethyl]amlno]carbonyl]-2,2—d|methylpropyl]am|no]carbonyl]-4—
hydroxycyclopentyl]carbonyI]amino]—2-ethenyI-cyclopropanecarboxylic acid ethyl ester
(73)

Compound 72 (60 mg, 0.14 mmol) was dissolved in dioxane (3.5 mL) and H2O (2.5
mL) and the solution was cooled to 0 °C. LiOH (1 M, 280 OL, 0.28 mmol) was added
dropwise during 5 min, after which the reaction mixture was stirred at 0 °C for 40 min.
The pH was adjusted to 7 using 1 M HCI, and the solvents were evaporated. The
residue was suspended in DMF (5 mL) and 1-amino-2-vinyl-cyclopropanecarboxylic
acid ethyl ester (32 mg, 0.17 mmol), and DIEA (146 OL, 0.84 mmol) were added.
After cooling to 0 °C HATU (64 mg, 0.17 mmol) was added and the mixture was
stirred at 0 °C for 1 h and at rt for 1 h. The solvent was evaporated and the product
was purified using flash column chromatography (EtOAc/MeOH 9:1) to give
compound 73 (67 mg, 82 %) as a white solid.

Example 74
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WO 2005/ 073195 PCT/ SE2005/ 000097 123 product was used
W t hout any purification step. Conpound 75: 18 ny,
wquassio73@s a white solid. Exanple 76 N C H =pPOriSER008000097
rNN\N NNOEt OH OOS5 (1 R-1-[[[(1 R2R 4S)-2-[[[(1
S)-1-[[[(1 S)-1-Cycl ohexyl -2-(nethyl am no) - 2-
oxoethyl]anino]carbonyl]-zﬁzé-d i methyl propyl]a mi
no] ca rbonyl]-4-[[7-m et hoxy-2-[2-[(1-
met hyl et hyl ) am no] - 4-t hi azol yl ] - 4- qui nol i nyl ] oxy] cycl o
pentyl ] car bonyl ] am no] - 2-
ethenyl-cyclopropanecarboxylicHﬁcig ethyl ester (76)
10 Method A: To a solution of cprmpound 73 (59 ng, 0.10

mmol) in dry THE (4 m-) was Yadsged the quinoline 71
(49 nmg, 0.16 mol) S ng, 0.25 mmol). After
cooling to 0 C DI AD ( L, J0.25 mml) was added

dropwi se during 5 mn. The] solution was stirred at 0

Cfor 1 h and at rt for 482h. The sol vent was

evaporated and the remai ndgr was pgurified using flash
col unm chr omat ogr ap é : /2HM NH3 in 15 MeOH 95:5)
. Do Yacawm white solid.

to give conpound 76
Met hod B: Conpound 75‘was cowpl®d to conpound 65
according to the procedure in exagple 72 which gave

frt S SR AT AR OBOLOTA)- LA R RIS 2 Dy aBropylamincicarbonyl
4-[[2-[2-(isopropylamino)-1,3-thiazol-4-yl]-7-methoxyquinolin-4-
ylloxy]cyclopentanecarboxylate (74)

The title compound was prepared according to the procedure described in example
76 method A but with the use of compound 34 instead of compound 73. (Note: 4
equivalents of PhgP and DIAD were used. Chromatography eiuent: Toluene/EtOAc
1:1.)

Example 75
’1“4
NZ\g
_0 lN\ =
4
0
H O
HO\“\“" N\ OFEt
o) 0 =
x

(1R,2R,4R)-2-[[[(1R)-1-(Ethoxycarbonyl)-2-vinylcyclopropylJamino]carbonyi]-4-[[2-[2-
(isopropylamino)-1,3-thiazol-4-yl]-7-methoxyquinolin-4-ylloxy]cyclopentanecarboxylic
acid (75)

To a solution of compound 74 (20 mg, 30 umol) in CH.Clz (2 mL) was added TFA (2
mL) and Et3SiH (10 uL, 63 umol). After 2 h the volatiles were evaporated and the
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NNCI'. NOHOHOO (1 R-1-[[[(1 R2R 4S)-2-[[[(1

S)-1-[[[(1 S)-1-Cycl ohexyl -2- (et hyl am no) - 2-
woxoestdiyiofam no] car bonyl ] - 2, 2- di net hyl pr opyl ] arCnSE2®5/000097

onyl]-4-[[7-methoxy-2-[2-[(1 nethylethyl)amno]-4-th

i azol yl ]-4-quinolinyl]oxy] Cécl opentyl ] carbonyl ] am no] -

2 5 ethenyl -cycl opr opanecar1 §xy| ic acid (77) Conpound

76 (8 mg, 9 pnol) was dissolved in a mxture of MeCH

(150 pL) and THE (100 uL). A solution of LiOH (1 ng,

| N 25111, s_add nd t 1 xture )

prod{ct iR lded MLhBR TR ARG BB CEr i aH "Bad o, il o
whitenselick al i zed with HOAc and evaporated. The residue was

suspended in CH2CI 2 and washed with H2O The 10

organi ¢ phase was evaporated to give the title
Exarf@Bp@und (8 ng, quant.) as a white solid. 1H NWMR
—(‘%E—O:FM, 400 MHz) (mi xture of rotamers): b 0.60-1.33

(m 21 H), 1.35-1.73 (m 12H), 1..9¢-2.42 (m 2H),

2.51-2.75 (m 6H), 3.20-3.38 (m 1H), 3.85 (s, 3H),
3.95- 4.28 (m 1 H), 4.91-5.02 () , 5.12-5.23 (m
1H, 564-5.83 (m 1 H° NIV (m 15 1 H),

7.25-7.40 (m 1 H), 7.42- 1 H, 7.85-8.08 (m
1 H. Exanple 78 S N_O NH2
2- Ami no- 3, 3-di neth t hi ophéh- 2-yl - et hyl - but yr ani de

(78) WD 2005/ 073195 SE20 00097, 125 The title
conmpound was preéar 3d dls &Es&gﬁ}e{ﬁi n{ exanpl e 61 but
with the use of” ﬂﬁé\o heyie-2- metYiy| 2i W&t i nst ead of

am noi ndanol e f ol |®we rénmovaf of ithe Boc group as

described in exanple 62.'5 Exanple 7950 0 N NH2
(1R)-1-[[[(1R,2R,4S)-2-[[[(1S)-1-[[[(1S)-1-Cyclohexyl-2-(methylamino)-2-

oxoethyllamino]carbonyl]-2,2-dimethylpropyllamino]jcarbonyl]-4-[[7-methoxy-2-[2-[(1-
methylethyl)amino]-4-thiazolyi]-4-quinolinylJoxy]cyclopentyllcarbonylJamino]-2-
ethenyl-cyclopropanecarboxylic acid ethyl ester (76)

Method A: To a solution of compound 73 (59 mg, 0.10 mmol) in dry THF (4 mL) was
added the quinoline 71 (49 mg, 0.16 mmol) and PhsP (65 mg, 0.25 mmol). After
cooling to 0 °C DIAD (50 uL, 0.25 mmol) was added dropwise during 5 min. The
solution was stirred at 0 °C for 1 h and at rt for 48 h. The solvent was evaporated and
the remainder was purified using flash column chromatography (CHCI3/2 M NHjs in
MeOH 95:5) to give compound 76 (9 mg, 10 %) as a white solid.

Method B: Compound 75 was coupled to compound 65 according to the procedure in
example 72 which gave the title compound (82%).

Example 77
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2- Am no- N- ( 6- hyd

roxy-4,5,6,7-tetrahydro- benzo[ b] t hi ophen-5-yl)-3, 3-di m
wethso73tet yram de (79) The title conpound wasPpTAE2008/d00097

as described in exanple 61 but with the use of 2- 10

am no-4,5, 6, 7-t et rahydr o- benzo[ b] t hi ophen-5-0l instead

of am noi ndanol e fol | owed 5?4 renmoval of the Boc group

as described in exanple 62. Exanple 80 o N NH2 15

2- Ami no- N- ( 2- di et hyl am no- et hyl) -3, 3-di et hyl - but yr ami

de (80) The title conmpound was prepared as descri bed

in exanple 61 but with the use of HN

N, N- di et hyl et hyl enedi am ne |nsteag%bf am noi ndanol e

followed by removal of the Bocy glaup as described in

exanpl e 62. 20 Exanpl e 81 T

2005/ 073195 PCT/ SE2005/ 00

2- Ami no-N-[ 2- (2-ne y- phenoxy) -ethyl ]-3, 3-di nethyl -b

utyranmde (81) The Ie conpound was prepared as

descri bed in exampl tihhe @se of 2-
nmet hoxyphenoxyewm ﬁﬁidﬂf’i ndanol e
foll owed by reno t em%oc roflp as described in
NER_
3- hydr oxy-p roI|d|n 1-yl \3 3-di net hyl - but

exanpl e 62 5 Exanpl e Ho- ,
(1R)- ér{[[(LL%BE? ‘t 3-( H§)11r[f[( )cb&yglohdxwl»aae(metbp@mdo)az-
onooliSEFRAE BRIl B A AR Bt B0
methyleﬁmlr)amlmb |-4-ttdaBsig(]-gropinoliaglloxdgseio ety jcarsondiahin d2-
ethenyl-cyclopropanecarboxylic acid (77)
Compound 76 (8 mg, 9 pmol) was dissolved in a mixture of MeOH (150 pL) and THF
(100 uL). A solution of LiOH (1 mg, 42 pmol) in H2O (250L) was added and the

mixture was stirred at 50 °C overnight. The solution was neutralized with HOAc and

Q97

evaporated. The residue was suspended in CH,Cl, and washed with H,O. The
organic phase was evaporated to give the title compound (8 mg, quant.) as a white
solid.

"H-NMR (MeOH-d,, 400 MHz) (mixture of rotamers): 5 0.60-1.33 (m, 21H), 1.35-1.73
(m, 12H), 1.90-2.42 (m, 2H), 2.51-2.75 (m, 6H), 3.20-3.38 (m, 1H), 3.85 (s, 3H), 3.95-
4.28 (m, 1H), 4.91-5.02 (m, 1H), 5.12-5.23 (m, 1H), 5.64-5.83 (m, 1H), 7.01-7.11 (m,
1H), 7.25-7.40 (m, 1H), 7.42-7.57 (m, 1H), 7.85-8.08 (m, 1H).

Example 78
(\>\\
S N 0

NH,

2-Amino-3,3-dimethyl-N-thiophen-2-yl-methyl-butyramide (78)
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Exanple 83 0 I/ o o =~N _!) NH2 15

2- Am no- N- (1, 1- di oxo-tetrahydro-1-thiophen-3-yl)-3, 3-d
woredsigsrobut yram de (83) The title conpound WRET/SE2005/000097

prepared as described in exanple 61 but with the use

of 2- net hoxyphenoxyet hyl am ne i nstead of

am noi ndanol e fol | owed by défoval of the Boc group as

described in exanple 62. 20 Exanple 84 0O NO 0 0 "O

N-S WD 2005/ 073195 PCT/ SE2005/ 000097 127 Carbam c

[ . : .
The t@%_c%rr[u%é%hdevr\@? glrﬁ:r?a(gﬁg Ff gﬁs%rbtieéjalpbegmql% Sfl)ﬂlﬂt y\{lth the use of
thlophéwmrﬁewyldmiaetimteacﬂ 3flamireiraiamole fotldwed Ibytrentovaf of the Boc
I\Naméq}&%o , 0.39 mmol) in THE (6 nlL), CDI (400
groupgs descrip |9%aRRIe 8dded. The slurry was agitated for
30 mn at RT followed by the 5 addition of DBU (200
3 mol) and a solution of benzenesul f onani de
_Xa_f’fﬁﬂéﬁ_rrg, 1.59 mmol) in THF(2 nL). The mixture was
stirred at 60 C for 48 hrg_followed by concentration
to dryness. The resi duygy di ssolved in MeCH and
subjected to HPLCpuif\ oD to give the title
conmpound (118.5 ngy, 0.3 Purity > 95% by
HPLC. M H+ 389.0, +Na 412.98-~<10 Exanple 85 NO O 5NS

NH,

2-Amino-N-(6-hydroxy-4,5,6,7-tetrahydro-benzo[b]thiophen-5-yl)-3,3-dimethyl-
butyramide (79)

The title compound was prepared as described in example 61 but with the use of 2-
amino-4,5,6,7-tetrahydro-benzo[b]thiophen-5-ol instead of aminoindanole followed by

removal of the Boc group as described in example 62.

Example 80
-~

\/N\/\NbiNH2

2-Amino-N-(2-diethylamino-ethyl)-3,3-dimethyl-butyramide (80)
The title compound was prepared as described in example 61 but with the use of
N,N-diethylethylenediamine instead of aminoindanole followed by removal of the Boc

group as described in example 62.

Exampie 81

@"“Ni(“’“
0O
|



(2S) - 2- Am no- N- (phenyl sul phonyl ) pent anam de (85)

Conmpound 84 was dissolved in MeOH (5 nm-) foll owed by
woheosadstiosi on of Pd/C and 15 subjected to PCT/SE2005/000097

hydr ogenation for 2 hrs. The slurry was filtered

t hrough celite, washed wth MeOH and concentrated to

dryness to give the title défpound. Yield 100%  MeH+

257.3. Exanple 86 Xro OONO Cf-N~ 0 ONob 0O 20 WO

2005/ 073195 PCT/ SE2005/ 000097 128

2—Arr’4’l'5§>-g\ll-t%§%g?)%l?%f@géll"}d’dX}I?Fih'%ﬁ-'é,i‘-aﬂ“ﬁé(tjh%b’&ty%ild@Rgﬁ')t ane- 1

The {ity cornpenyd weisiprepamdbandedcyib@d imeeXxarhpleréiplylf] witnthée}se of 2-

2-[(1- o o
e R AT JRSteasoh BRUIARSRNCI oo by remsyab gl he Boe
groupzRMeelibéBM exdinplesd. - But oxycar bonyl ) - L-val i ne was
attached to Argonaut resin PS-TFP as 5 described in
5 exanple 60 followed by reaction with
Exarﬁé’él@exanerret hyl am ne as described in exanple 61 and

of the Boc group as described in exanple 62.

The afforded am ne was used if a coupling reaction

wi th conpound 35 as gg:ﬁ _Ngxanpl e 39 fol | owned
by hydrolysis of the et as described in
exanple 40 which gave 1 -

- (cycl ohexyl net hyl - car banoyl ) - 2- net hyl - pr opyl car banoy!
2-An]|in4—16(8—h3&ﬂoxy-pyrrolidin -1-yl)-3,3-dimethyl-butan-1-one (82)

t hoxy- 2- phenyl oli X cl ent.an
The i BRRNaRE RER PR s festied Y dite SRS g ot (R)-
10 3-pyabfianéesingtdad seaminogitiahbrIbRsvées byl esmbidlast thé Boc group as
exanpl e 94 but using tol uenesul phonam de instead of

deS%‘?@ﬁ@b?@?P@lﬁ’%honam de which gave the title
conmpound. Yield 6% Purity > 95% by HPLC. M+rH+ 864. 32.
15 Exanple 87 O ONHZ N

Example 83
0
_ 1]

15  2-Amino-N-(1,1-dioxo-tetrahydro-1-thiophen-3-yl)-3,3-dimethyl-butyramide (83)
The title compound was prepared as described in example 61 but with the use of 2-
methoxyphenoxyethylamine instead of aminoindanole followed by removal of the Boc

group as described in example 62.

20 Example 84

o]

(}'NHN_‘%//O
O 0D
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H Acetic acid

(1S, 2R) -1-((2S)-2-am no- 3, 3-di net hyl - but yryl am no) -i nd
waneds/orsioest er (87) A solution of conmpound 61p(#FE20085800097

kept in pyridine-acetic anhydride 2:1 for 30 mn. DCM

was added and the solution was washed with citric acid

(ag) and NaHC®B (aq). 20 Th1é-’7organi c layer was

concentrated to dryness which gave the acetyl ated

product >90% pure by HPLC. The af f orded conmpound was

cart 58 AR ST BT S ent B b e

(84)f rom toluene gave the title pr oduct >90% pur e by

To s B GOy QS s DAt AR (& midi GDI (400 mg,
2.4 rﬁnfoﬁrvbasba@déw qa\rebém%‘i/ m%tétéaefbhsb MR RT R3bRed (§3he

a sol uti on of

additlm/@? Ry GR/uL 3t r%él*mW? )-adtaysgluien ebhenzeaesdlfonamide (250 mg,
1 59%@:8.8 ‘rﬂg&f?ﬁL r Thé fixfire W3 sﬂﬂgg th \Ag'sfﬁpgg g@g@lﬁ%ﬁ Py

I ce-wat er
concmitretiordto dnypexmmi mmmvms {issolved in RIé®Hrant subjedted to

han hl ori de SRS , 8 mmol ). The
HPLEITRETR GRS ad et b, Ogit G Furty > 95% by
HPL@hM:H*Bgya &Ng MMxgaire was all owed to gradually warm
up to anbi ent tenperature. The m xture was washed

successively with water, 10 %citric acid (aq), water

Exarﬁgg gssat urat ed NaHCCB (aq) then dried with Na2SO4 and
trated to a brown solid (32.6 g, 96 %9 which

was used in the next neact on w t hout further
purification. 10 Exanpl goc 3ii) ((19-1

- Azi donet hyl - 3- net hyl - ty )—s arbamc acid tert. butyl
ester (89) The nesyl ate)from gxa Ie 88 (32.6 g, 110
nmol ) was treated vvlth odi und 15 (21.45 g, 330
mmol) in DM at 80 C for 24 hr The sol vent was

(25) S AR Sine IR T B ARIEBHER, U0 15,0, 111 ered
Comwasnabl84 MSvm!ls*DIMﬁiﬂdle@md(&mn)tﬁiﬂbWédQﬂ' the aalditiodveT Fai/C and
sub}ecteé: po hydsrogenatlolnef%r Byhrs. 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 86
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flash chromat ography using a gradient of ethyl acetate
and hexane to afford the title conpound as a white
weabosth7§h9. 55 g, 73 % . 20 Exanple 90 3 NH2 NPCT/SE2005/000097

(1S)-1- Azi donet hyl - 3- et hyl - butyl amine (90) ((1 S)-1

- Azi donet hyl - 3-nmet hyl - butyl )-carbam c acid tert-butyl
ester (9.64 g, 39.78 25 B) was treated with TFA

(30 mL) in DCM (150 nL) for 3 hrs, the m xture was
evapor at ed under reduced pressure and the residue was

(7 RelsR B R o Pl 2 dhatboRIERA -
O T
phenyl ﬁtﬁa nzé'ﬁm'%%%aﬂ%12-\ﬂn¥'7°§ﬁ’@tpﬁb%) -2MARA)- qui nol

N- (teH[Blﬁ‘tch%?FMénylﬁL valine was attached to Argonaut resin PS-TFP as
cl opent anecar bonyl ] - am no} - 2- vi nyl - cycl opr panecar box

descg:g ¢ingexample iﬁi@l fot!s@fc! b{/ mgctlomwwth @fdofmmyerr@imséamme as

r
descrﬁ%@é Vi sn?@ ane as escr | Kth% §$1é @ghﬁ@e&%&r lbel"‘fiu'en example 62.
The a{fdrdedamlmm@s(u'ééd img,colipBidy reaetipn wittxedmpoyded®s as described

in exa% LED%$ k,(ﬁr I d @%rﬁgé@ Pf glgeoﬁﬁwyﬁg%e%gs Hﬁﬁqrjbed\,gﬁ§xample 40
wmcrfngﬁwhx{ﬁzi 1i- gawﬁeﬁﬁ&em;bl caﬂséne&ﬂj Egnétgyélo%?opﬁ&bﬂfan%g/l] -4-(7-

methpxyr2rohasyl- ﬂ@lﬁ@kugvg wcwmcw@pee@naa@nbonylﬂréwwc%vml-ms

ovolcpROREERY T B0, s Ao Bre 2ot f® ST inefel A5 ishied i

exangdel D4 iouh ysing delne ae fudptadreaniid® imdi¢ad dheydkpDdpylphlphenavaikie

whic Gb e QoA b It TipF TR ek b’

--> 50 % EtOAc in hexane) to give the pure title
e pro%t%ct 15 (726 ng, 87%. M5 (M +H+): 525.8 Exanple
xample

O

é}i

Acetic acid (1S,2R)-1-((2S)-2-amino-3,3-dimethyl-butyrylamino)-indan-2-yl ester (87)
A solution of compound 61 (4g) was kept in pyridine-acetic anhydride 2:1 for 30 min.
DCM was added and the solution was washed with citric acid (aq) and NaHCO3; (aqg).
The organic layer was concentrated to dryness which gave the acetylated product
>90% pure by HPLC. The afforded compound was then kept in a solution of 30% TFA
in DCM for 1.5 hrs and then concentrated to dryness. Co-evaporation twice from
toluene gave the title product >90% pure by HPLC.

MsO/\(';-’BOC

Example 88
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O-1 OH ~ fO ~" NHO <,w ~N WD 2005/073195

PCT/ SE2005/ 000097 131 17-(7-Meth oxy-2-phenyl -qu
wonodsioswsyl oxy) -2, 14-d i oxo- 3, 13-d i aza- PCT/SE2005/000097

tricyclo[13.3.0.0*4, 6*] oct adec- 7- ene- 4-car boxylic acid

et hyl ester (92) Conpound 91 (363 ng, 0.58 mml) was

di ssol ved i n degassed di chl 1€Ponet hane (100 m).

Hoveyda- Grubbs catal yst 2nd generation (26 ng, 0.041

nmmol ) was added and 5 the m xture was refl uxed under

T T T A
Toa (Sbrublrmtotﬁ @18 Hyhy crOxPrin&th§ans- _méthylhanwmearban? (G a%ca‘e@amlltylmster
o RS BB B e ool
succél‘él\leﬂy é&dé@ﬁh@é@toﬁyl@fhg%lnag% 7 9 I276 mmol) and methanesulphonyl

nol in y 0).¢ I OXO- aza-

chlortdei dped oy ,113383rrm1cd)* Ahe+padiingiselution M@S@twr@dm night doriag

whiof gﬁe tﬁegn&#ﬁr an (%@)%I%@Qo gqi(éﬁng{%ﬁ Pﬁ\?% ﬁib? éc({ﬁaa'tagwe'

The mmtmﬂe)was tMashed byctoessively Wilowalgr, 10 67 cmmmiaqudWaq), water and

B N N N T

(32.67%,98.%:8 wiach wagluedd iriethdxt eshotiohwigibie QtheriBurifiedton)

evapor at ed on
Ns/\(I’i-lBoc

i}y ((1S)-1-Azidomethyl-3-methyl-butyl)-carbamic acid tert.butyl ester (89)

The mesylate from example 88 (32.6 g, 110 mmol) was treated with sodium azide
(21.45 g, 330 mmol) in DMF at 80 °C for 24 hrs. The solvent was evaporated, the
residue was taken up in DCM, filtered and washed with saturated NaHCO3 (aq). The

Example 89

solution was 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 %).

NS/\QI\J/}-IZ

(1S)-1-Azidomethyl-3-methyl-butylamine (90)
((1S8)-1-Azidomethyl-3-methyi-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 ethyi acetate

Example 90

and washed with aqueous 1 M K,COs, dried with Na;SO,4 and concentrated to a
yellow liquid (4.55 g, 80 %).
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silica and purified by silica gel chromatography (10 %
MeOH in dichl oronmethane -> 15 % MeOH in
woi2eisosEet hane) to give the pure title produeCT/(5€2005/000097

ng, 72 %9. Ms (M 20 +H+):569.8 Exanple 94 WO

2005/ 073195 PCT/SEZOOS/OOOQS& 132 I\ / N~ 011, OMH

0 0--,,,,/JHN,S--a NH O 0'<Yw o Cycl opropanesul phoni c

acid

[17- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - 2, 14- di oxo-

3,13-diaza-tricycl o[ 13. 3. 0. 0*4, 6*oct adec- 7- ene- 4- car bo

nyl]-am de (94) Conpound 93 (65 ng, 0.12 mmol ), DVAP
Exanf@é 9y, 0.17 mmol ) and EDAC (44 ng, 5 0.23 mmmol) was

di ssolved in DM (0.2 m The reaction m xture was

stirred for 5 h at R

cycl opropyl sul f onam de £ mmol ) and DBU (80

pl, 0.57 mvol) was added. stirring at RT

overni ght the reaction mxture was extracted between

Et OAc (80 m ) and aqueous citric acid (10 % 2 x 15

m ). The organi c phase wa i ed er MS™4

evapor at ed on si N ea_ardNputi-N i

chr omat ogr aphy on 10 sil i@a ge

di chl oronmet hane -> 15 % MeOH i n di ¢hl or omet hane) whi ch

gave a syrup. This syrup was dissolved in a small
1-{[2\HEexPre nglcatiamoyli4- & -aeth qxy e pipenykicsiiholini4-pwlosy )y | et her

cyclotpgﬂ%i_n\égg _%%y g@@@@%ﬁ&g@%ﬁ%@@gmﬁa% 'eth'WegtM °1)

The tert.buty! ester of compound 35 was removed by treatment with triethylsilane as

described in Example 39. The afforded acid (724 mg, 1.33 mmol), hex-5-enylamine
hydrochloride (271 mg, 2 mmol) and diisopropylethylamine (1.85 ml, 10.65 mmol)
was dissolved in DMF (20 ml) and cooled to 0°C. After 30 min. HATU (608 mg, 1.6
mmol) was added and the flask was removed from the ice-bath. The reaction was
followed with LC-MS. After 3 h the reaction mixture was extracted between EtOAc
(100 ml) and aqueous sodium hydrogencarbonate (15 ml). The EtOAc-phase was
dried over magnesium sulphate, evaporated and purified by chromatography on silica
gel (25% EtOAc in hexane — 50 % EtOAc in hexane) to give the pure title product
(726 mg, 87%). MS (M +H*): 525.8

Example 92

o
F
2
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1-{[ 2- Hex- 5- enyl - et hyl - car banoyl ) - 4- ( 7- met hoxy- 2- phen
yl-q ui nolin-4-yl oxy) -

woyelsapens anecar bonyl ] - am no- 2- vi nyl - cycl opr opagesacdsxo0097
ylic acid ethyl ester (95 WD 2005/073195
PCT/ SE2005/ 000097 133 The tert. butyl ester of
conpound 35 was renoved aé@ﬂrding to the procedure
described in Exanple 39. The afforded acid (850 ng,
1.56 mmol ), N -nmethyl hex-5- enyl am ne hydrochl oride

0 .5 ). i ety LI 2,3 n,

177 ViglgoRzpnp R ap EAN sy 2P B PREane L2 B 1o
tricycl@ﬁé’:.?EIO??,F%bﬁ[ﬁd&-ﬂéﬂiéM(—%hrBGx;ﬂic;@jd ethy! gster §92_)i_/as added

an e asK WasS renpve .rom e | ce-pDaltn,
Composiad 910363 g, 3-8F MyReb Wast L degps 584, HicpBtmethane (100
ml). Ho%??&é—@?g%i&é’t%ﬁ/s?(‘@ﬁd JeAetibA (26, 01041 meil) wasd added and

extracted threetines ™ wth ethyl acetate. The organi
the mphareavamrefigxed dnderargopdesPRIIPRYEIHIBN d hé\fsﬁ%tfog‘t@ ure

under .red . O wy igkORd in
was a3botaied ol S ArRnairRe bV AR ot SnraatdGrastg oD £
hexars 09vg ™, EBORC MY heRa%) to @ivexthempuee tite Product (11 mg, RR%).GMS
a . n0-\ 1 7-(7-Methoxy-2-phenyl-qu
(M +H'RBIMRI 4- yI oxy) - 13- net hyl - 2, 14- di oxo- 3, 13-d i aza-
tricyclo[13.3.0.0*4, 6*] oct adec- 7- ene- 4-carboxylic acid
ethyl ester (96) 15 Conmpound 95 (648 ng, 1,01 mol)
Exam@eas 9di ssol ved i n degassed di chl oroet hane (500 nl).
Hoveyda- G ubbs catal ys{ 2: nd generation (35 ng, 0.055
mmol ) was added and m xture_.was refluxed under
N o) . .
argon atnosphere overwf ght.SThe feaction nixture was
evaporated on silica and ed by chromat ography on
silica gel (30 %EtOAc in [toluene -p 50 % EtOAC in
toluene) to give the pure Ritle product (230 ng ny,

37% . 20 M5 (M +H+): 612@/
H
o=%" NP
‘\NH 0 a.nl\(OH

7,

/
1 7-(7-Methoxy-2-phenyl-quinolin-4—y|oxy)—2,1 4-dioxo-3,13-diaza-
tricyclo[1 3.3.0.0%4,6*]octadec-7-ene-4-carboxylic acid (93)
Compound 92 (95 mg, 0.159 mmol) was dissolved in tetrahydrofuran (10 ml),
methanol (5 ml) and water (4 ml) Lithium hydroxide (40 mg, 1.67 mmol) was
dissolved in water (1 ml) and added. The reaction mixture was heated to 65°C. After 3
h the reaction mixture was cooled, acidified with.aqueous HCI (pH=5), evaporated on
silica and purified by silica gel chromatography (10 % MeOH in dichloromethane —
15 % MeOH in dichloromethane) to give the pure title product (65 mg, 72 %). MS (M
+H"): 569.8

Example 94
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Exanpl e 97 WD 2005/ 073195 PCT/ SE2005/ 000097 134 |
O?0FO H O N~fO\ Oa ~~ H I

WG-2005/0vEROXY - 2- phenyl - qu PCT/SE2005/000097
i nol i n-4-yl oxy) - 13- met hyl - 2, 14- di oxo- 3, 13-d i aza-
tricyclo[13.3.0.0*4, 6*] oct adec- 7- ene- 4- car boxylic acid
ethyl ester (97) Corrpound1% (260 ng, 0.42 mml) was
di ssolved in 1,4-dioxan (20 ni), 1.0 M5 Lithium
hydroxide (6.0 m) was added and the m xture was
stirred at room tegperature overnight and then for
six hours at 60C. d m xture was added to 5% citric
acid and extracted>¥ biffteg "W th~ethyl acetate. The
organi ¢ phase was dri ed g sodi um sul phate and
evapor at ed under reducedO pressure. The crude product
was purified by silica el chronmatography with DCM
and 5% MeOH 10 which g the title product (130ng,
53% . MS (M+ H) : 584 7 ExAnple 98 N_ O\ 0 H O $-
NO NGO 41-.14 O 11°9< -
Cycl opr opanesul phoni c id NS

[17-(7-met hoxy- 2- phenyh qui nop/i n-a- yl oxy) - 13- et hyl -

Cyclopropanesulphonic acid [1 7-(7-methoxy-2-phenyl-quinolin-4-yloxy)-2,1 4-dioxo-
3,13-diaza-tricyclo[1 3.3.0.0*4,6*octadec-7-ene-4-carbonyl]-amide (94)

Compound 93 (65 mg, 0.12 mmol), DMAP (21 mg, 0.17 mmol) and EDAC (44 mg,
0.23 mmol) was dissolved in DMF (0.2 ml). The reaction mixture was stirred for 5 h at
R.T. whereafter cyclopropylsulfonamide (69 mg, 0.57 mmol) and DBU (80 pi, 0.57
mmol) was added. After stirring at R.T overnight the reaction mixture was extracted
between EtOAc (80 mi) and aqueous citric acid (10 %, 2 x 15 ml). The organic phase
was dried over MgSOQy,, evaporated on silica and purified twice by chromatography on
silica gel (5 % MeOH in dichloromethane — 15 % MeOH in dichloromethane) which
gave a syrup. This syrup was dissolved in a small volume acetonitrile and precipitated
with ethyl ether to give the pure title product (19 mg, 23 %). MS (M +H"): 673.2

Example 95

SUESA
F
0

\N~§° N'H 0
0o O A"”(O
., N\
/ /
1-{[2-Hex—5-enyI-methyl—carbamoyI)-4-(7-methoxy-2—phenyl-q uinolin-4-yloxy)-

cyclopentanecarbonyl]-amino-2—vinyl-cyclopropanecarboxylic acid ethyl ester (95)
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2, 14-di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*oct adec- 7-
ene- 4-carbonyl]-am de (98) WO 2005/073195
wWOCHIsBER2085/ 000097 135 Conpound 97 (58, 3 ng, ©CL/SE2005/000097
nol ), DVAP (18,3 ny, 0.15 nmmol) and EDAC (38,7 ny,
0.2 mol) was dissolved in DVMF (1,0 nL). The reaction
m xture was stirred overﬂﬁéht at R T. whereafter
cycl opropyl sul phonam de (60,5 ng, 0.5 nmol) and DBU
(76 pg, 0.5 mmvl) was added. After stirring at R T

O

descrlﬁéldtirﬁEiﬁamBhﬁ39 fl]*&naﬁ(:rdgh %]sm 836 rd%I i 356 owepl),sl&dmﬁwl hex-5-
ate and evaporat e e afforded re

enylampina ICBGoGRE (SRS, 51 TR s SISRPESIONATITE (3rd OB 134

mmo@’é& dfs'%%B/g'dt b%(m# ‘é@b’ﬁﬂ) (a%a déB)~e_d td’\\l/ﬁ g N'Wft@r%ﬂm&\ HITTU (0,76

mg, 2msnhml)dyas addeqbandstﬁﬁ ﬂadhwaamm@tt%d Bemythei herice-bath. e reaction
was fcaéllo&vzpcg\}\a/@t;( 31%5 %%g?gztgg'trr@%ﬁ tx{lér%)@l%s added to 50°{§tc§a|g gcy and

extrac‘it\r&ﬂ‘ Ebi{rae)tllrr]esc\mtﬂi)athyt acetatk. Tlgerctrg@mt:ydhaeewas c(r@gi) oves sodium
X-5-en razi negar

Sulpheler AncpeYHOTa gk (S BB Eor TS LY B 1 o ifafas purfed by

silica p%g@nﬁﬁg{(a?%@%ﬁ\y PR ddvebnanib préduans2ating)8R¥st arti ng

en-ol instead of hept-6-en-ol. Conpound 35
was treated as described in Exanple 48 but using the

Exa a?ogg descri bed
Xa X-5-en- (E) -yl i dene- hydrazi necarboxylic acid

tert.butyl ester ingftead of the corresponding
hept - 6-en derivati ve d_by. 20 nacrocyclisation
as described in Exanple HQ hydronS|s of the ethyl
ester as described in Exs 50 gave the acid. The
afforded acid (58 ng, 0.0846 mmol) was dissolved in

dry DMF (7 m-) and DI EA was added drop wi se during
one mnute. The @

0=
_N O “‘/<

/
1 7-(7—Methoxy—2-phenyl—quinolin-4-yloxy)-1 3-methyl-2,14-dioxo-3,13-diaza-
tricyclo[1 3.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid ethyl ester (96)
Compound 95 (648 mg, 1,01 mmol) was dissolved in degassed dichloroethane (500
mL). Hoveyda-Grubbs catalyst 2:nd generation (35 mg, 0.055 mmol) was added and

the mixture was refluxed under argon atmosphere overnight. The reaction mixture

<SS

was evaporated on silica and purified by chromatography on silica gel (30 % EtOAc in
toluene — 50 % EtOAc in toluene) to give the pure title product (230 mg mg, 37%).
MS (M +H"): 612.8

Example 97
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solution was stirred at roomtenperature for 1 h prior
to the addition of a solution containing

woyaelsaspyl sul fonam de (41 ng, 0.338 mmol ), DRBP/SE2005/000097
(41.3ng, 0.338 WD 2005/073195 PCT/ SE2005/ 000097 136
mol ) and DBU (50 pL, 0.338 rmol) indry DM (1.5 nL).
The sol ution was stirred a4 roomtenperature for 5
days. The solution was diluted with EtOAc (50 nL) and
washed with sat. NaHCO3. The aqueous phase was
extracted wth DCM The conbined organic |ayers were
dried, concentrated @ subj ected to purification by 5
HPLC, which gave the compound as a white solid
(14.3 ng, 0.018 mml), P by HPLC > 95%
MrH+788. 3. Exanple 100 N\ (O~1 HZNO _ NO4 OON O
O N10 10 Cycl opropanesulzphonic
aci d[ 13-am no-17-(7-neth 2- Irphenyl qui nol i n- 4-yl oxy)

- 2, 14-di oxo- 3, 13-d S
iaza-tricyclo[13.3.0. O*=\5* oéﬁa@ec 7- ene-4-carbonyl ] -
t 9'100) Conpound 99

amde trifluoroacetic agid s
(2.4 ng, 0.00304nmol) was t fn TFA-DCM 1:2 (3nL) at
room tenperature for 60 m n. Tol uene

17-(7 Mistadxy-ZhehesyhpLimolimd-yoxdvidgoetvéd, 141&0%@-%1%@@@ to

v} S0 Bl TR R RO, 21

CompouRde(2B0anbi oyg! rﬁ{n%l)ZNaH memlmbm datibxary (20cmbki §.0 M
hex- 5- eny I-rreth | am

Lithiumxbqu&!ﬁ@ (RO wasmeé ﬁ;h%m'ﬁarwaﬁ&@r{ﬁs%‘t&%‘“ﬁe 47

temperature overnight and then for six hours at 60°C. The mixture was added to 5%
citric acid and extracted 3 times with ethyl acetate. The organic phase was dried over

sodium sulphate and evaporated under reduced pressure. The crude product was

purified by silica gel chromatography with DCM and 5% MeOH
which gave the title product (130mg, 53%). MS (M + H) :584,7

Example 98

Cyclopropanesulphonic acid [1 7—(7-metho>q1—2-phenyl-quinolin-4-y|oxy)—1 3-methyl-
2,14-dioxo-3,13-diaza-tricyclo[1 3.3.0.0*4 6*octadec-7-ene-4-carbonyl]-amide (98)
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mmol) in 5 nL DMF, under argon in an ice bath, were
added 1R 4R 5R- 3- ox0- 2- oxa WD 2005/ 073195
wOCHIsBER2085/ 000097 137 bicyclo[2.2.1 PCT/SE2005/000097
] hept ane- 5-carboxylic acid (835.6 ng, 5.35 nmmol) in 11
mL DMF followed by DI EA &n% 80 nL, 16 mmol ). After
stirring for 40 mn, the ")'zture was stirred at rt
for 5 h. The sol vent was evaporated, the residue
di ssolved in EtQAc (70 nlL) and washed wi th saturated

Ne m)~ ,Th .
compamtsg! (35 58 0 PRl BE RIS, B Aapaheonciedr
mg, 0 9aRRRA Wad Hissalved & BIF aiml) 2Thertgactianinaituse evas stirred

Na2S and evaporated. Flash col. I
overigisal 1 Ts hecemigs cycspronsiahonafity G E G, 894 FplLena pau
y iy indM@AT RErfiglidhie neddétbnEnidbge was
(76 pq’%%ﬁggﬁﬁ%@%%%p%gﬁ%gg@a ye I_chwr ?]SQ#][ 01 % 759..
addedlLd F% aitpit @citoendopxiragted timeetimeswith &f etate. The organic

4- Hydr.oxyc t &1 ake andicvapSiared | fdtddd Fésidue was
Phaset‘ﬁy}é?gﬂ?%éé{%&tgﬁgﬁosﬁgﬁa%ne %SQaeﬁ’agnw -dz-meaﬁﬂfdcl opr op&l )
purifieciicdithes by Bitica pet opfomategraphpmihdth gag2ihes e prepuct (20 mg).

solution (0.15M 53 nL, 8 mml) was added to the
MS (M 4dd 0 RE7&ri de 101 (996 ny, 3.96 nmmol) in an ice bath

and stirred for 1 h. The m xture was acidified to pH 2

- 3 with 1 NHO and evaporated, co-evaporated with
Examiptd 9&ne several tines, and dried under vacuum

overni ght. (1R, 2S)-cyclopropanesul fonic acid (1-

am no- 2-vi nyl - cycl opf ofilanecar bonyl ) am de

hydrochl ori de (4.21 nme @ (1.78 g, 4.68 20

nmol ) were added. The m X eAvas cooled in an ice

bat h under argon, DVMF (25 glL) and then DIEA (2.0 ni,

11.5 mol ) were added. Aft stirring for 30 mn, the

nkture was stirred t r 3 h. After evaporation

of solvent, the resi ue\ngs gsgt ved in EtOAc (120

m.), washed succeséivel y Wit E N0 (20 m-) and

saturated Nad (2 x 20 , andy drihed over Na2SO4.

Fl ash col umm chr onat ogr aphy YMC silica

[4-CyclopropanesuIphonylaminocarbonyl-1 7—(7—methoxy-phenyl-quinolin-4-yloxy)-

2, 14-dioxo-3,13-diaza-tricyclo[1 3.3.0.0%4,6*]octadec-7-en-13-yl]-carbamic acid
tert.butyl ester (99)

N'-Hex-5-en-(E)-ylidene-hydrazinecarboxylic acid tert.butyl ester was prepared
according to the procedure described in Example 46 and 47 but starting from hex-5-
en-ol instead of hept-6-en-ol. Compound 35 was treated as described in Example 48
but using the above described N’-Hex-5-en-(E)-ylidene-hydrazinecarboxylic acid
tert.butyl ester instead of the corresponding hept-6-en derivative followed by
macrocyclisation as described in Example 49 and hydrolysis of the ethyl ester as
described in Example 50 gave the acid. The afforded acid (58 mg, 0.0846 mmol) was
dissolved in dry DMF (7 mL) and DIEA was added drop wise during one minute. The
solution was stirred at room temperature for 1h prior to the addition of a solution
containing cyclopropylsulfonamide (41 mg, 0.338 mmol), DMAP (41.3mg, 0.338
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25 gel, 2 - 4% MeCOH in CH2CI 2 gave white solids (1.25

g, 66% . WD 2005/073195 PCT/ SE2005/ 000097 138
wexase9d03 OH O~ OH\~-NH N~ NO PCT/SE2005/000097

Cycl opropanesul phonic acid (1 7-hydroxy-1

3-met hyl - 2, 14- di oxo- 3, 13- ?

d|azatricyclo[13.3.0.0*4,6 ?%ctadec-?-ene-4-carbony|)-

am de (103) The cycl opentanol 102 (52.0 ng, 0.108

nnDI) was di ssolved in 19 niL 1,2- dichioroethane

o YA 5 ), CETAGLT chP el 15 HU sy o

roomdespelated fon 5@ Phe sbluiomasatildteaidalith Et@ﬁe (5@ ﬂdérﬁnd

sol ution
washggnih saleNaricim he eligots Phage e g8t doipg il B (the™
combm&d ONRUR: IbYRSverEUridde cbn@ééntﬁa@élﬁaﬁ@éubgédted t6.PRirifitation by
rinsing with solvent. Each tube

HPLG wlrnch@aée the titleycampowrs ps asvhifengoli A(ﬂ? 3aﬂ%9%§ g, Purity

$ol vent evaporated. Flash col um
byngﬁg% ?ggragl] SI lica gel, 3 - 7% MeOH i n CH2CI 2)

gave 24.39 ng solids (Rf 0.28 in 10% MeOH - CH2Cl 2
EanIIt 0 wo spots). The solids were conbined with a
sanpl e and subjected to a second 15
chromat ography (2 - 8% l\/bC]—Hn Et OAc) to give cream
solids (23 nmg) with desi red conpound (26%

yield). Exanple 104 WO 195 PCT/ SE2005/ 000097
139 Ns O Of'. H%

Cyclopropanesulphonic acid[13-amino-1 7-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
2,14-dioxo-3,13-diaza-tricyclo[1 3.3.0.0*4,6*]octadec-7-ene-4-carbonyl]-amide
trifluoroacetic acid salt (100)

Compound 99 (2.4 mg, 0.00304mmol) was kept in TFA-DCM 1:2 (3mL) at room
temperature for 60 min. Toluene (3 mL) was added. The sample was co-evaporated
to dryness to afford the title compound (2.1 mg, 0.0026 mmol) Purity by HPLC >95%.
M+H" 688.3.

Example 101
0
/}bl N
0 N/\///\
/

3-Oxo-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid hex-5-enyl-methylamide (101)
To HATU (2.17 g, 5.7 mmol) and N-methyl hex-5-enylamine hydrochloride (6.47
mmol) in 5 mL DMF, under argon in an ice bath, were added 7R, 4R, 5R-3-0x0-2-0xa-
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11 N O O Cycl opr opanesul phoni c acid

{17-12-(4-isopropyl thiazol-2-yl)-7-methoxyqui nolin-4-
wohoosy3b8- met hyl - 2, 14-d i oxo- 3, 13-d PCT/SE2005/000097

iazatricyclo[13.3.0.0*4, 6*]octadec-7-ene-4-

carbonyl)-am de (104) 5 DIAD (22 uL, 0.11 mmol) was

ﬁg?ed to a mxture of the @gtathe3|s product 103 (23

2-(4-isopropyl -1, 3-thiazol - 2-yl ) -7-met hoxyqui nol i n-4-o0

. I ( 0. 08 rTmI . a
bicyclgl2\d T Eptari->-carbatis aBBfaaRe g S5 Timoflirt 1 FHPDME ¢
followéél byflff)lE%\V €0 BOGAL, BehnidIE Afiey sfhoingtferd40 Tﬁhe, thednigtuse pas2
a 5-nL MeCN sol ut i on

sirechfich 0¥ [g SaNEE AT VATBIeE ﬁ%srfsm ERN g0Ae (70
mL) afid Wﬁ%d%ﬁ@ﬂ?t@d @Q (1t0Q'n!1?\I ol PWde6 2B dmacted

cream sol I

O d6
with Bt@Acr(2na2ands). 'Oh@grg(ampc MSeslNe_Lrg qom | gt‘@% \Biﬂins%t@rated

NaCl {Bsg\%gbnqne%_égv?eq\lygjo( Sgnéé%polri\t‘e&%s'ﬁzoolm’chﬂotﬁﬁtogracr)hy

150 sFﬁc (§51 21 Et@l&c —lpétbqlelﬂnwe(rk(PE) AT defection pynacuepys

KMn%I)Rf She 68 Estye =D g g ypboling s Lyply f( G g. 7%
15 3.97 (s, 3H, 4.60 (m 1 H, 504 (m 1 H, 541
(br, 1 H, 566 (m 1H, 7.16 (n), 7.58 (br), 8.02
Exampig 1020.92 (s, 1 H Exanple 105 WO 2005/ 073195
PCT/ SE2005/ 000097 140 N \ 1OpbyS OH N NO O
N-{4-[4-(4-Cycl opropa nesu I phofnyl aminocarbo nyl -
3-methyl -2, 14-d ioxo-3,13-d
tricyclo[13.3.0.0%4, 6]oc adeq

- qui nol i - 2- yw y*I“}

,,,,,

4-Hydroxycyclopentane-1,2-dicarboxylic acid 1-[(1-
cyclopropanesuIphonylaminocarbonyI-2—vinyIcycIopropyl)-amide] 2-(hex-5-enyl-
methylamide (102)

LiOH solution (0.15M, 53 mL, 8 mmol) was added to the lactone amide 101 (996 mg,
3.96 mmol) in an ice bath and stirred for 1 h. The mixture was acidified to pH 2 -3
with 1N HCI and evaporated, co-evaporated with toluene several times, and dried
under vacuum overnight. (1R,2S)-cyclopropanesulfonic acid (1- amino-2-vinyl-
cyclopropanecarbonyl)amide hydrochloride (4.21 mmol) and HATU (1.78 g, 4.68
mmol) were added. The mixture was cooled in an ice bath under argon, DMF (25 mL)
and then DIEA (2.0 mL, 11.5 mmol) were added. After stirring for 30 min, the mxture
was stirred at rt for 3 h. After evaporation of solvent, the residue was dissolved in
EtOAc (120 mL), washed successively with 0.5 N HCI (20 mL) and saturated NaCl (2
x 20 mL), and dried over Na;SOs. Flash column chromatography (200g YMC silica
gel, 2 - 4% MeOH in CH,Cl, gave white solids (1.25 g, 66%).
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3, 3di net hyl butyram de (105) 5 Treatnent of conpoun

103 wi th 4-hydroxy-7- met h02<y-2-[2-(2, 2- pound
wdizomstonydobut anoyl ) ami not hi azol - 4-yl ] qui nol i ne RET/SE2005/000097

descri bed in Exanple 104 gave the title conpound.

LCMVS: retention time 2.30 min gradient 30%- 80%B in

3 mn (flow 0.8 nm/ mn, 188 220 nm ACE C8 3 x 50

mm nobil e phase A 10 M NH4Ac in 90% H2O, B 10 nM 10

NH4AAC in 90% ACN), (M+l)+ = 807. Exanple 106 OH N

N COPEt OO

1-{[ 2- (Hex- 5-enyl - net hyl - car banoyl ) - 4- hydr oxy- cycl open
Exmnb@ﬁﬁyarbonyl]-anino}-2- 15

vinyT-cycl opropanecarboxylic acid ethyl ester (106)

Reaction of conmpound 1 as described in exanple 102

but using 1-am no-2- vikyl cycl @Qrpanecarboxylic acid

ethyl ester instead o R, 2S) - 6ycl opr opanesul f oni ¢
WO 2005/ 073195 PCT/ S /qugwf\?}-ﬁylpacipd (1-
ronyl )*am de hydrochl ori de

ani no- 2- vi nyl - cycl%pRopan
gave the title componnd./ Exanple 107 Br O J' a O-S
O NNOO 5 © - "

1-{[4- (4- Bronp- benzens\u| ::xy- 2- (hex-5-enyl - met hyl
- car banoyl ) -

Cyclo‘ﬁ?’?dcé?fé%ﬂhp%%flﬁ@?@@ yi-hy@wipaBaneihyyL 1dydibepBofsnecar box
diazabicgl TG0 U R et oMo BT E R 10

The cyclopentanol 102 (52.0 mg, 0.108 mmol) was dissolved in 19 mL 1,2-
dichloroethane (bubbled with argon prior to use). The Hoveyda-Grubbs 2" generation
catalyst (6.62 mg, 10 mole %) was dissolved in DCE (2 x 0.5 mL) and added. The
green solution was bubbled with Ar for 1 min. Aliquots (4 mL each ) were transferred
into five 2 to 5-mL microwave tubes. To the last tube was added 0.8 mL rinsing with
solvent. Each tube was heated by microwave (rt to 160 °C in 5 min). All aliquots were
combined and the solvent evaporated. Flash column chromatography (silica gel, 3 —
7% MeOH in CH,Cly) gave 24.39 mg solids (Rf 0.28 in 10% MeOH - CHClI, with two
spots). The solids were combined with a 9.66-mg sample and subjected to a second
chromatography (2 — 8% MeOH in EtOAc) to give cream solids (23 mg) with 80% of

the desired compound (26% yield).

Example 104
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di chl oromethane 1 ml. DABCO (2.2.2

- di azobi cycl ooctane) (96 ng, 0.857 mmol, 3 10 eq.) was
weaeddesth781s5t he sol ution, followed by addition obPCBS€2005/000097

(109 ng, 0.428 mmol, 1.5 eq). The reaction was

stirred at roon1tenperatur% overnight, diluted wth

toluene (+10% et hyl acet at washed wi th saturated

sodi um bi carbonate, brine, dried over sodium sul phate

and evaporated. The desired product was obtai ned by

colum chromat ography (el uent \Et QAc) Rf 0. 25).

Conversion 80% Yield 106 ng. 1 anple 108 Br 0'SO

O HNNOI11-1 0 0 WO 2005/ 195 PCT/ SE2005/ 000097

142
17- (4-Brono-benze$ u
, 13-di aza-
tricyclo[13. 3.0.0*4, adec- 7- ene- 4-carboxylic acid
et hyl ester (108) Conpou 107 (106 ny, 0.169 mol)
was di ssolved in dichlorofrethane (40 nl) and degassed
by bubbling nitrogen thr h the tion for 20 mn.
Hoveyda - Grubbs 5 cat al 1sR i ration (10 ny,
0.017 mmol, 10 nol %0=wgs t \gﬂ éoand the mixture
was refluxed under nitspgen/atMespfere overnight. The

reaction m xture was t%@l down to room
tenperature and MP-TMI p j scavenger (-approx
100 ng) was added and stirred for 2.5 h. The scaven?

C ciom@pmtpmnm/amd K1 7-82-(4isopeanylthiagpledtyli -mediopmuipplin-4-

viowy SR 48 G101 Rt ar e er At Ot O TRgedee Jated
carbd?\ly’/[)ldcrhl@@ (pgarol utm chr omat ography (EtOAc) to g| ve 61

Yi el %
DIAD (22 uL % 11drl?|1$rt1ol) wlag a%dgg tg a mlxmr)e of t]h meh:rltheSIs product 103 (23

mg), 2-(4-isopropyl-1 3-thiazol-2-yl)-7-methoxyquinolin-4-oi (24 mg, 0.08 mmol), and
PPh; (30 mg, 0.11 mmol) in 1 mL dry THF, in an ice bath. The mixture was stirred at
rt overnight and then evaporated. The residue (1.2 mL of a 1.5-mL MeCN solution)
was purified by prep-HPLC (Hypercarb 7 uL100 x 21.2 mm, 40% to 99% aqueous
MeCN in 10 min) to give 3.18 mg MV062308 as cream solids (13 % yield).
ﬂiNMR(DMSO{m)Sppm:mmonownerBQ(m,ZHL111(m,2HL120—130
(m, 2H), 1.37 and 1.38 (2d, J = 7.0 Hz, 6H), 1.46 - 1.58 (m, 2H), 1.70 (m, 1H), 1.85
(m, 1H), 1.90 (dd, J = 8.5, 6.0 Hz, 1H), 2.06 (br, 1H), 2.26 (m, 1H), 2.38 (m, 1H), 2.52
~2.62 (m, 3H), 2.90 — 2.97 (m, 2H), 3.06 (s, 3H), 3.21 (m, 1H), 3.40 — 3.56 (m, 2H)
3.97 (s, 3H), 4.60 (m, 1H), 5.04 (m, 1H), 5.41 (br, 1H), 5.66 (m, 1H), 7.16 (m), 7.58
(br), 8.02 (m), 10.92 (s, 1H)

$- 13- et hyl - 2, 14- di oxo- 3

Example 105
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S ION~HO NN OO0 15 17-[2-(2-1sopropyl am no-th
i azol -4-yl)-7-met hoxy-qu

woamsioswsyl oxy] - 13- net hyl - 2, 14- PCT/SE2005/000097
di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7- ene-
4-carboxylic acid ethyl ester (109)
2-(Isopropy|an1no-thiazol-hﬁ [)-7-met hoxy-quinolin-4-o0
I (220 ng, 0.7 mol ) (prepared as described in WO
00/ 59929) was dissolved in 7 m of NWP (N nethyl 20
pyrrolidinone), one spoon of Cs2Ce3 was added, stirred
at 60C for 1.5h. Then conpoung 8 (/150 ny, 0.24
nmol ) was added. The reaction m X was stirred at
80C overni ght: s diluted chl orof orm and washed
wi t h sodi um bi carQonat e N2 /073195
PCT/ SE2005/ 000097 Wat er phases were
back-extracted wt et orm The conbi ned organi c
| ayers were dried over sodi um sul phate and evapor at ed.
The crude product was dﬂrified by preparative HPLC
(G lson) (MeOH H20, 65% N0 give nmg of product
(yield 13% as well as my of ksgmer. 5 Exanple 110
HN~ N'~ S OC _; d=b ;
17-[2-(2-1sopropyl am t hifazof- 48yl ) - 7- met hoxy- qui on

i n-4-yl oxy] - 13- et hyl - 2|, 14 E
di oxo- 3, 13-di aza-tricyc . 0*4, 6*] oct adec- 7- ene-
4-carboxylic acid (110)

N-{4-[4-(4-CyclopropanesuIphonylaminocarbonyl—1 3-methyl-2,14-dioxo-3,13-diaza-
tricyclo[13.3.0.0%4,6]octadec-7-en-1 7-yloxy)-7—methoxy—quinoIi-2—y|]-thiazo|-2-y|}-
3,3dimethylbutyramide (105)

Treatment of compound 103 with 4-hydroxy-7-methoxy-2-[2-(2,2-
dimethylbutanoyl)aminothiazol-4-yl]quinoline as described in Example 104 gave the

title compound.
LCMS: retention time 2.30 min gradient 30% - 80% B in 3 min (flow: 0.8 mL/ min, UV

220 nm, ACE C8 3 x 50 mm; mobile phase A 10 mM NH4Ac in 90% H,0, B 10 mM
NH,Ac in 90% ACN), (M+1)" = 807.

Example 106
OH

1 -{[2-(Hex-5—enyI—methyI—carbamoyl)—4-hydroxy—cyc|opentanecarbonyl]—amino}-z-
vinyl-cyclopropanecarboxylic acid ethyl ester (106)

Reaction of compound 101 as desc}ibed in example 102 but using 1-amino-2-
vinylcycloprpanecarboxylic acid ethyl ester instead of (1 R,2S)-cyclopropanesulfonic
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10 To the solution of the ester 109 (21 ngy, 0.031
mol) in a mxture of THE (0.2 m) and nethanol (0.3
woi2doswasioadded sol ution of LiOH (4 ng, 0.17 mmBCYI/SER005/000097
0.15 mM water. The resulting mxture was stirred at
60 C for 3.5h. After cooling to roomtenperature,
acetic acid was added (301 ). The m xture was
co-evaporated with toluene. The residue was
di stri buted between chloroformand water, the water
. hase s. 1 I | ; i i
acid (5 goce il bR e by A BB Fibride e thEtite
comp&yhdhat e and evaporated which gave 20 ng of pure
product (yield 99% . Exanple 111 WO 2005/ 073195
PCT/ SE2005/ 000097 144 HN~ N~S O/ I v OHOON

Exam uS-a OO0 Cyclopropanesul phonic acid

————é%%i$%-(2-isopropylanino-thiazoI-4-yI)-7-nethoxy qu
ion | i n-4-yloxy]-13-nethyl 42 d” i oxo- 3, 13- d
iaza-tricyclo[13.3.0. O*4,@5*adec- 7- ene-4-carbonyl}

@

am de (111) 5 The acid
(28 nmg, 0.225 mmol) and
di ssolved in DMF (1,5
stirred overnight at R
cycl opr opyl sul phona -q@ (
(114 pL, 0.75 mol{) was
over ni ght the react

(20 nmg, 0.15 mmol ), DVAP
DAC (58 ny, 0.3 nmmol) was
The reaction m xture was
wheReaf t er

W~d 125 mmol ) and DBU
dde After stirring at RT
Xture was added to 5%citric
acid and extracted three yinmgs with chloroform The
organi ¢ phase was 10 dried over sodi um sul phate and

ted. The afford i d £
14 Ehamathanzeppilonpe a0y a-(HeL STy Bt A TEYE o)

| Shyl)- i Ieadid ety iester (107
oyclopéhEhdegbhy L AR 2SNy SRERBENESamoy iear fﬂ't"’fqg%éé )
Compsumt 606 (k5 i, 01286 mmod)sNaﬁJ@'ﬁsqgewowfwgg mian
dgichiSamvent i onal, H A &8 A LNE%IRicRISTHEn & (98Fhd, 0.857 mmol, 3

eq.) was added to the solution, followed by addition of BsCl (109 mg, 0.428 mmol, 1.5

eq). The reaction was stirred at room temperature overnight, diluted with toluene
(+10% ethyl acetate), washed with saturated sodium bicarbonate, brine, dried over
sodium sulphate and evaporated. The desired product was obtained by column
chromatography (eluent EtOAc) R 0.25). Conversion 80%. Yield 106 mg.

Example 108




10

15

20

cul ture assays. A useful assay is the Bartenshl ager
replicon assay disclosed in EP 1043399. An

wealv@eroasve replicon assay i s described i n WWOPCT/SE2005/000097
03064416. 20 A conveni ent enzyme assay involving the
inhibition of full-length hepatitis C NS3 is
essentially as described i h4#oliakov, 2002 Prot
Expression & Purification 25 363 371. WO 2005/ 073195
PCT/ SE2005/ 000097 145 Briefly, t he hydrolysis of a

17- (@%Eﬁt I%ﬁf&?‘t @%el\ %QK'C%/M‘ i i 3Z,&r??adépec San

tncyoti'csﬁ@s 0549 6*]®ﬁ?d€@3%q@g-c%ﬂ@ﬁﬁ®f rc?fadzld @tmrmsK térqa08)y in

he resence o a e | de coftactor

Compensb et | HmBy 0 08RaRo) syisrdias b i IBTSHomS bang (g and
degagns:%cgéy BEEFI%‘:d;Mrggén kAo Tﬁﬁﬁlﬁ‘éﬂsélﬁtlﬁ Rir'fo)thnS H@)K}e/@éa S5@Gibbs

0% gl ycero
catalyustotsltgén@raﬂogl(wm @eQ17\mnpl,2’5) mo{&'cf)gv,qsotrhegrﬁgided and the

hi bi t
i 1 Al R B SR it v
then yBle8@idwh 18- roorrMepiesatuaé and MPHTIMT paltadiure slcwem;g&rl (gpprox

di ssol ved i n DVBO, t 30 s and vorte
100 MELVG AGAEE ROCHEeganbr o Ty e SangsT RS Eh ftration
and @m? @bﬁ’nl of%@clﬁ@roﬂl\é’cﬁéﬁ@t'ﬁh‘éescﬁuﬁi’d(f@otaﬁ@amaémoncentrated
escribed in 0399316 and enpl oys an HCV
by rqbargteyaperatloinbe( CRRETWaR pHiifiRs %@@ymWOW@FQ%@EthfEtOAC) to
S s to measure the inhibition of
give EE\V‘%% p@?&?ﬁﬁaﬁr{pl exes, derived fromthe BMS,
H77C or J416S strains, as descri bed bel ow, by
compounds of the present invention. 15 This assay
s an indication of how effective conpounds of
the present invention would be %l nhi bi ti ng HCV

Exa

proteolytic activity. Serumis taken from an

HCV-i nfected patient. An engin full-1ength cDNA
tenpl ate of the HCV genone ( strain) was
constructed froanNé fragngnt $0 obt ai ned by reverse
transcription- PCR serum RNA and usi ng
prinmers selected on t ¥s of honol ogy bet ween

ot her genotype la strains.!Fromthe determ nation of
the entire genone sequencey a genotype | a was
assigned to the HCV isol ake according to the
classification of Slnqon t+?|o (See P Si mmonds, KA

1 7—[2-(2-Isopropylamino-thiazol-4-yl)-7—methoxy—quionlin-4-yloxy]—1 3-methyl-2,14-
dioxo-3,13-diaza-tricyclo[13.3.0.0%4,6*Joctadec-7-ene-4-carboxylic acid ethyl ester
(109)

2-(Isopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-ol (220 mg, 0.7 mmol) (prepared
as described in WO 00/59929) was dissolved in 7 ml of NMP (N-methyl
pyrrolidinone), one spoon of Cs,CO3 was added, stirred at 60°C for 1.5h. Then
compound 108 (150 mg, 0.24 mmol) was added. The reaction mixture was stirred at

80°C overnight: Was diluted with chloroform and washed with sodium bicarbonate,
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Rose, S Graham SW Chan, F McOm sh, BC Dow, EA
Follett, PL Yap and H 25 Marsden, J.Cin. Mcrobiol.,
w08206)0731493- 1503 (1993)). The ami no aci d sequegTAE2(05/000097

the nonstructural region, NS2-5B, was shown to be >97%
identical to HCV genotype |a (H77C) and 87% i denti cal

to genotype | b (J4L6S). Th43 nf ecti ous cl ones, H77C (I

a genotype) and J4L6S (I b genotype) can be obt ai ned
fromR Purcell (NNH) and the sequences are published

v b AL BB O o o gt

|ayer§ﬂ1efé@bleé333&éiﬁ4@n(sl|ﬂﬂfé)e ald\ﬂ)eﬂﬁ@:‘jr/at‘e?ﬁ T®® crude product was

purifes BY PESASU AT £ e on R QA 40 5o Rk p Hlng Bt mppguct
(yield?é‘j:‘%aigogﬂ%lsq@médo‘f idobher. 161 (1998)). The BMS, Hr77C

strainS are conventional for production of
reconbi nant 5 NS3/4A protease conpl exes. DNA encodi ng
Exa t?eggsconblnant HCV NS3/4A protease conplex (am no
1027 to 1711) for these strains were mani pul at ed
as described by P. Gall|nar| et al. (see Gllinari P
Paol ini C, Brennan D, Nardi ngnkuhler C, De
Francesco R Biochem stry. 38( 62032, (1999)).
Briefly, a three-lysine sol ubi 2|ng tail was added
at the 3 -end of thg_3 ] Xy |ng regi on. The
cysteine 10 in the P1 Sitijon of the NS4A- NS4B
cl eavage site (am no & £711) was changed to a

| ysine tag. Furthernore, agcysteine to serine
nmut ati on can be introduced™Nyy PCR at am no acid
position 1454 to prevqnt utol ytic cleavage in
the NS3 helicase donains nt DNA fragnent can
PHexpr essi on vect or
(Novagen) and the NS3X4A sQ 15 can be expressed
in Escherichia coli strain (DE3) (Invitrogen)
following the protocol described by P. Gllinari
17-[2a(2-IspperpyGahNDrAlaiZOPs- ny7em¢mf>>w-qmamlm—4@|0XBPmﬁéﬁ?thy' 14

oo B JRA S o BT 7SS B o 10

To trﬁ’dléﬁmaﬁmem:t@m 0sa(21brag | MO8t etmol) irha Migtuke pﬁEdeﬁﬁ ml) and
ta- D t t PTG

e

The F&s@ltﬁ‘fgbr‘(‘@?ur%%és Qﬁ‘ﬁécﬁat é'd“?C &1 d.5h Mi@errmllﬁ@aﬂdﬁﬂn temperature,

consisting of 2

acetNe(cﬂwvaB adged r@m ER). ﬂé\gemwewvaq o evaRATaRS N falene. The

resnc@m \/3%5;, 8@‘4 %{Eﬁ Peﬁ@%&fhﬁ@? %({icggl% er, QUM PRAAsEWas

extracted with chloroform 3 times, the organic phases were combined, dried over
sodium sulphate and evaporated which gave 20 mg of pure product (yield 99%).

Example 111
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ug/ m. I ysozynme, 5mM Magnesi um Chl oride (MgCl 2), |
ug/ nL Dnasel, 5nM beta- Mercapt oet hanol (BME),
wenoeis@as®si nhi bi tor - Ethyl enedi am ne Tet r aacePCT/SE2108/000097
25 (EDTA) free (Roche), honogeni zed and i ncubated for
20 mns at VC. The honogenate is sonicated and
clarified by ultra-centri flfdati on at 235000 g for 1 hr
at 4'C. Imdazole is added to the supernatant to a
final concentration of 15mM and the pH 30 adjusted to
8. The crude protein extract is,|oaded on a N ckel
Nitrilotriacetic acid (N - NTA)/ col umm
pre-equilibrated with bufferH 5n-tM 2 0 HEPES, pH8
20% gl ycerol , WD 2005/ 073195APCT/ SE2005/ 000097 147

500nM NaCl, 0.5%]Triton- X §O s15mM i ni dazol e, 5mM
BMVE). The sanple9 _5 el At a flowrate of InL/mn.

The colum is washg B 15 colum vol umes of buffer
C (sane as buffer B gpt with 0.2% Triton-X1 00).
The protein is eluted woth 5 col umm vol unes of buffer
D (sanme as buffer C excegpt with 200nM i m dazole). 5
NS3/ 4A prot ease conpl e i ning fractions are

pool ed and | oaded oh a. g cocol umm Super dex- S200
pre-equilibrated wiNmibuf : EPES, pH7.5, 20%
gl ycerol, 300mv Nafl , @. onX100, | OrM BME) .
Sanpl e i s | oaded at ate of ImJm n. NS3/4A
prot ease conplex3 0 containing fractions are pool ed

Cyclo%nd Q sgjfd?ﬁi!% %@g? f?_o ?QBER@y@ﬁlﬁbych@zépﬂgW -mEfeoxy

ote conpl exes erived from
qu1onll|h94 Wvﬁj] 18 ietayle, Mumosﬁ f 3idiaza-tacycloll 3i 1810°4.6 logtpslgc-7-
reater Lﬂan 90% by SDS- PAGE and mass
ene- AS‘E%@PPM 5?1 yses. The enzyne is generally stored

The did 190'(%6 M@Wnﬁﬁblb@\ﬂAPdZthgNﬁW@mmol) aind EERAC (58 g,
assay buffer. The substrate used

0.3 ol wasalisantiad RVEdAUALbriNGy eREHoN BHRURIES ALfFRg overnioht
o EhGSSEE lBiROpASAn e 10ty preo pnggert DD .
0.75 ﬁdmol waAlmidedBAﬁehshmngat)RZ)O\@mght thegeagtionmixture was added

to 5"/S n @%{ﬁt)&@ l%ltre'éeg@rgsg V\}It?loa'ﬁ(!) %f&ﬁf %ﬁéﬁﬂ'gét‘?l@ phase was

Site exce
dned%ife? %oaiunkaglghé@tmewdmatad The dﬁondeaﬂuewﬂanmfled by

cl eavage site. The peptide ustr cubated with
prepaatve HRLetq givedne B&%Fﬁﬂqﬁ‘&h%g Wﬁldc%% ‘exes, in the
absence or presence of a conpound of the present
Assays
The compounds of the invention are conveniently assayed for activity against the NS3

protease of flavivirus such as HCV using conventional in vitro (enzyme) assays or cell

culture assays.

A useful assay is the Bartenshlager replicon assay disclosed in EP 1043399. An
alternative replicon assay is described in WO 03064416.

A convenient enzyme assay involving the inhibition of full-length hepatitis C NS3 is
essentially as described in Poliakov, 2002 Prot Expression & Purification 25 363 371.
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invention, and the formation of fluorescent reaction
product was followed in real time wusing a Cytofluor
w6enisas3w00. Useful reagents are as foll ow HBEESE2006/000097

dycerol (Utrapure) can be obtained from G BCO BRL.

Di rnet hyl Sul f oxi de (DVMSO), js 25 obtained from Si gnma.

Bet a- Mer capt oet hanol is ob}ﬁned fromBi o Rad. Assay
buffer: 50m M HEPES, pH7.5; 0. 156M Nad ; 0. 1% Triton;

15 % d ycerol; 10mM BME. Substrate: 2 uMfi nal

e i f i -
Brleﬂ%,.tqﬁé g\gaéﬂ;{l%gf é)d?Bﬁh%p@%;%?@g%é%Pas?: g; I oni nn'E)ANSO
DED(EidBas) EERIMRITOGO ABK (Dabop)-NHure@ recoSansiosés USA),iis

25mM HEPES, pH7.5, 20% gl ycerol, 300m M Nadl, 0.2%

measTiréd spectisfioororetticallySNENe Prenence #h 8 IRePSIRICOfAGHI: enci es
T N O R

enzyrgﬁg’finM)\@ ifaubatst ing boffergluch aBSO MM HEPES gt 75uflDenM DTT,

duci h -

40% gyporoh . SdinpOik Busolsos iR 1iih 25 8 SR prng Getflor At say 30

°C foﬁmﬁﬁ,y\kﬁ H?bﬁ@% géAaacftiSnfié Afak 6PAdditien %@@bbmgé,f typically 0.5
u

i’ns protease conplex in assay er,
uM s@Bstiatef InaibitoraeLtydicafly tissolped seRMSGyaami¢ated for 3osmnd

DVBQ assay buffer and 25yl subs i N _ass f
vorte e e SN wer sy Stored Aozl fabiberRERHutenE
assay plate. The enzynme conplex is mxed with
conmpound or control solution, typically for 1 mn
An alterhative emiyneassay Br@SéHQMW@y 03981 dempjays an HCV

dition of ' . .
s S R o P o ol istrasatsn
to m&LUeS tHeoinhBatidrest HEYOUSE PeateaseccompleBessiarivedfeym thenBMS,

instrument is conveniently set to re a [, QR f
T o G Sk T e
This 888/ ek ipURGtioh OF haRRR¥IVERt ®hyolidsThitht gseselh
_ he “percent inhibition can be cal cul ated with the
inveritiohl vewild dpedg irhibiing HAWerateplyi-RetiFcon) XI 00] wher e

dF is the change in fluorescence over the |linear range

of the curve. A nonlinear curve fit is applied to the
Seruiigithkdri fromcam B\ -irdécted pdtiert, Aamgiﬂwr%d)g@"elﬁﬂétf\tqw

tempiateio! i Broepengme (M FAlardeShETRIUELS] RoaNAagtfers
obtathe By (1Bvérsk (thanscligion-POR JRT-PCR) of serum RNA and using primers
selected on the basis of homology between other genotype la strains. From the
determination of the entire genome sequence, a genotype | a was assigned to the
HCV isolate according to the classification of Simmonds et al. (See P Simmonds, KA
Rose, S Graham, SW Chan, F McOmish, BC Dow, EA Foliett, PL Yap and H
Marsden, J.Clin. Microbiol., 31(6), 1493-1503 (1993)). The amino acid sequence of
the nonstructural region, NS2-5B, was shown to be >97% identical to HCV genotype
la (H77C) and 87% identical to genotype Ib (J4L6S). The infectious clones, H77C (l a
genotype) and J4L6S (I b genotype) can be obtained from R. Purcell (NIH) and the
sequences are published in Genbank (AAB67036, see Yanagi,M., Purcel,R.H.,
Emerson,S.U. and Bukh. Proc. Natl. Acad. Sci. U.S.A. 94 (16) 8738-8743 (1997);



10

15

20

25

30

Enzyme assays conveniently utilize a fluorescence
resonance energy transfer (FRET) principle to

wgensyiEs®sa spectroscopi c response to an HCV NBBTSER(08600097
prot ease catal yzed NS4A/ 4B cl eavage event. The

activity is typically neas 5 d in a 25 continuous
fluoronetric assay using a%I: €xci tation wavel engt h of
355 nmand emi ssion wavel ength of 500 nm The initial
velocity may be determined from 10 m nutes continuous

AF05r4%§9 {@eﬁ&ﬁ@ﬁ\ﬁ.@%‘?&% MO SR iEh&Rsh!d.BS Mfrcdll,R.H. and

resul prot'eas talyzed cl eavage event .

BukhgO/irdtogyl 248% (131 16 (H88)ne assay can be carried out as
foll ows: WD 2005/ 073195 PCT/ SE2005/ 000097 149

Materials Recombi nant HCV NS3 full |ength enzyne can
The BRISOHTTE &6H 346 swains ar&ebhational for pfod't’tctlble iofirecombinant

NSB/eAfés&Séfé?ng:@gﬁn%Hsfehﬁa@Eﬁ%gm erprom it ey, SRS protease
comg} Sﬁ%?( W&%ﬁhéé’e &rﬁﬁ@W@@ Inganip@atey & d¥scribed
Fe ar e as a

solution in DMSO. The FRET-
by Ps@bﬂmaraEEal (see Gallinari P, Paolini C, Brennan D, Nardi C, Steinkuhler C,

De FEAC AS G ﬁ@%@%ﬁ%ﬁ%e pur g&'%ﬂom%ﬁyﬁc

soluHﬂETngSEb,ﬂ v% adi&‘t) atathe 3'endtof fieca DI NS4A epdingdegona The @ystelne

R RIS At S
a gly n%t}é g%@ tﬁé?r@@olyrﬁc cihvage %@tl‘BeI ﬁhé'ﬁ Rlﬂfﬁ@?mib@e Ia cystelne

sequence of "AcAs eu-11e-
to seKité maw naly bbentmdmé%ﬂf?RcﬁhaBA@IEMd mm%w%w @ provent

s i

cloné?m Ztgg p;mtquam:tbrfm @lxpllersmohmegm (EtovqxgﬂratandrthesN%?/&@@omplex
can &,pmryss@ﬂ%@gh%%: ] ég?’ly stra(len BEE% hﬂé@) (InVIPrcr)ngeSr'\)gfg%w%% ”t/?le

proté’boﬁ ééS(gPD%HW sl opaMRAN bHbIreddeyG anham POBféanHrDDaNeﬁdj IJf, Brunetti
purchased from Research O
M, Tamei] Steinkobiar 154 FommessBLa) Yooloia(s) 75869 (1998) with

mod%? D' t h'B%ﬂ)igﬂégMé\(%p%gﬁgn %@B@%du[)c%g \AR%T&) Wlsopropyl beta-
D thlbgalebmdan‘dsm (EDB3) 181224 BeRPTn A typuaabfermeeta@m (101) yields
approx1mat¥|y 80g of wet cell paste. The cells are resuspended in lysis buffer (10
mL/g) consisting of 25mM N-(2Hydroxyethyl)Piperazine-N'- (2-Ethane Sulfonic acid)
(HEPES), pH7.5, 20% glycerol, 500mM Sodium Chloride (NaCl), 0.5% Triton-X100, |
ug/mL lysozyme, 5mM Magnesium Chloride (MgCI2), | ug/mL Dnasel, 5mM beta-
Mercaptoethanol (BME), Protease inhibitor - Ethylenediamine Tetraacetic acid
(EDTA) free (Roche), homogenized and incubated for 20 mins at VC. The
homogenate is sonicated and clarified by ultra-centrifugation at 235000 g for 1 hr at
4'C.

Imidazole is added to the supernatant to a final concentration of 15mM and the pH
adjusted to 8. The crude protein extract is loaded on a Nickel Nitrilotriacetic acid (Ni-
NTA) column pre-equilibrated with buffer B (25n-tM 2 0 HEPES, pH8 20% glycerol,
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TRI'S, ultra pure (TR S-(hydroxynet hyl am nonet hane),

may be purchased from|CN Bionedicals Inc. Sodium
wGhbwva7si®s may be obtai ned from KEBO ab AB. PCT/SE2005/000097

N-dodecyl - 3-D-mal t osi de, m ni mum 98% may be purchased

from Sigma, storage - 25 2 Equi pnrent Mcrotiter

plates (white cliniplate, ernoLab Systens cat no.

9502890 Eppendorf pipettes Biohit pipette, multi

dosing 30 Ascent fluorineter, filterpair ex 355nm

A SER
sooRIESAC T8 FARAER SEr AL PATERfD, 138 ehprgos
IoadedW&tem Iml?/dam ThéObBOmnTikevashed thho1 ficolanmn walemes of
s in rqoomite
buffer G Jeare as el B eXep yvgﬁé) 2%&95@@@ eﬁ?r%é%h i’gfflﬂtédhlth 5
colurﬂ?ﬁ?cﬁ@rr%@fcff utfePDHSafme FABaffdr T Xd8pt V\ﬂlthmcﬁlrlﬂ%ldazole)
Storage: roomtenperature. 10 mM DIT (stored in

aliquots at -20C and added fresh at each experinent)

NSS/%R ppgt§§¥e lefr%ge{% (,Eé)négla Hg)ﬁ( Téﬁgﬁs R éoleg ahe) I%Mbn ald®alting

Cero t03|de
colunfrs Sapediexr8200 m@eewllmratezomtmhdff%rdﬂé%ﬁmwblslﬁp&ts @JIE?H:" 20%

ovceF 3B o Y FRGLEISE, BRS04 8B Blon o fow

rate o‘i‘)lml}mﬁrﬁséltﬁ\ RSk ashplexd OfdortailingREStiopsiark oled(and
gl ycerol and 091% CHAPS Igerén de iq 4 5 péfaie po

concghiatag a2 EEhCe BT oRIE PUdB AR NocTA4) PERSE e

I
come iy 81 o AFOTI ORI 1 SIS e ey o
be gr&aterﬂ)lnarp@@‘f/yby EBSVRAGE and mass spectrometry analyses.

The enzyme is generally stored at -80'C, thawed on ice and diluted prior to use in
assay buffer. The substrate used for the NS3/4A protease assay, is conveniently RET
S 1 (Resonance Energy Transfer Depsipeptide Substrate; AnaSpec, Inc. cat #
22991)(FRET peptide), described by Taliani et al. in Anal. Biochem. 240(2):6067
(1996). The sequence of this peptide 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 incubated with one of the three recombinant
NS3/4A complexes, in the absence or presence of a compound of the present
invention, and the formation of fluorescent reaction product was followed in real time
using a Cytofluor Series 4000. Useful reagents are as follow: HEPES and Glycerol
(Ultrapure) can be obtained from GIBCO-BRL. Dirnethyl Sulfoxide (DMSO) is

obtained from Sigma. Beta-Mercaptoethanol is obtained from Bio Rad.

Assay buffer: 50m.M HEPES, pH7.5; 0. 15M NaCl: 0. 1% Triton; 15 % Glycerol; 10mM
BME. Substrate: 2 uM final concentration (from a 2mM stock 2 0 solution in DMSO
stored at -20'C). HCV NS3/4A type la (Ib), 2-3 nM final concentration (from a 5uM
stock solution in 25mM HEPES, pH7.5, 20% glycerol, 300m.M NaCl, 0.2% Triton-
X100, 10mM BME). For compounds with potencies approaching the assay limit, the
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the m xture for 15 mnutes in roomtenperature. 4.
Pl ace the enzynme stock solution back into |iquid

woizbespgensor -80C. as soon as possible. 25 Prep®satiosntooy?
of reaction buffer (for one plate, 100

reacti ons) (buffer B) 5. Pr,le‘{)ggre 9500p1 assay buffer
(TRI'S, pH=7.5, 0.15 M Nad ;7.5 nM EDTA, 10% gl ycerol
and 0. 05% n-dodecyl (3-D-naltoside in de ionized
water. Add DITT giving a final concentration of 5mM

assa); 9 eég giadr%; @FBE% g&%@feﬁ % dé‘dné§6)ugpﬁml\%§3@‘ﬁ? glili%éﬁ%g#éfer
and/olﬁedijqilhg ﬂd@éncppmtem comteniratiqn topd00 pM. Lgave t he

m xture for 15 mnutes in roomtenperature. WO
2005/ 073195 PCT/ SE2005/ 000097 151 8. Pl ace the enzyne

The a¥58¢ s é&%\}étnilé?ﬂlg%ﬂérméﬂ  higguveli polysiggsre lmlack BE &rem Falcon.

sooh as possi Pr epar at f hi b
Cechamiuaiani G HSG4A PR SechqTERISs N BRREY PSS SO P

om0 sy PR RSt i s ks
assayl bGffer. lﬂ\o?c&itroﬂ G corapowrd) usrelsoi yepsiedvikibesame assayrplate. The
enzyrgseninie 4 Mied Wil Eafioe S8 Bty Solgen. yBioglPiey igmin
beforgcgpétliggthé'\éi%z@gfmb kr@ﬁé‘tlk{mb)cm@t additionedll substraten Gbeexssapplate is

ank we t
generally rwg mnesiatelyenarsBae R eeies sucpre g by ites

t

4000 ((?EES{J% mﬁ)?é B%aﬁstaasrg%; #pé E}%é@ﬁfégﬂ ﬁ@&?m%ﬂy;&lt b e an
emissioh wf B4Anmiand elxcmpoe of 49@rm|at gAiC. Fie:v\cﬂs@aaw%eafe@ﬁ&éfol'owed

cliniplate, the total assay vol une per
fora%p?qmagmﬁlo{ﬁpmmutse Add 95pL of assay buffer to each

well 2. Add 1 pi inhibitor/reference corrpound 3. Pre

The plagr(c::grkl)ﬁtnﬁlbflt%rn g’a% tgg ggltcﬁlgte%} Wﬁ:l‘?ﬂ"lm {o‘ﬁowmg equa ion.
100.- [(dFinn/dF ¢on)X100]
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))).

Enzyme assays conveniently utilize a fluorescence resonance energy transfer
(FRET) principle to generate a spectroscopic response to an HCV NS3 serine
protease catalyzed NS4A/4B cleavage event. The activity is typically measured in a
continuous fluorometric assay using an excitation wavelength of 355 nm and
emission wavelength of 500 nm. The initial velocity may be determined from 10
minutes continuous reading of increased fluorescence intensities as a result of the

NS3 protease catalyzed cleavage event.

An alternative enzyme assay can be carried out as follows:
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20 4. Start the reaction by adding 5pL 40 pM substrate
solution (final concentration 2pM 5. Read
woaonisiosessl y for 20 minutes at ex=355nm and erebRERIUS/000097
nonitoring the increased fluorescence per mnute. 6.
Pl ot the progression curv?m%withi n |linear range, 8 -
10 time points) and deter 25 the sl ope as an
initial velocity with respect to each individual
i nhi bitor concentration. 7. Calculate % nhibition
Mater’é’!th respect to enzyme control. WD 2005/073195
/ SE2005/ 000097 152 Treatnent of Results The
RecorhBinaht HCY K$prfal mgtrasn2gmican be priepared ac,se&hoa\rrhm Poliakov et
concentrati o ree 74V pM
al Progein %&pgﬁqsm gfpgg)fl r{)ﬁ) 2(9@5) ;?;95371 FhyRddn EMa@for

Initial velocit
conveRfSrRly Hakesth AP déld Requéree & mSWMGRIVB%GKdgommermally

d ti
avanah%rge%féamé%ézéé%%i@ ahalosk s5ByaR i OME, e FRES
substi PR (A%B éItﬂxeA%;?;(E'D&l)N%rG@OGWB@-qI-ECODWEla%@MD%(DABCYL)

con i VEés hibition at certain

NH2, amwasms 6atdanrbe Gaichased from Arfadaec RET $hitidiYepsangd i

eated gs i f I f
e ErR e S TR SR IG5 FLORS!ARREREIIINRe) shoud
be wrhppédivith Alumiuse foilth proteet frers dirfect hghttarldm’toreﬂon -20 °C.

concentrations. The calculated value is used in the
foll ow ng equation: K, =1C50/(1 +S/Kn) Plotting of the

f 8k oBABNE easte:Cha-Cys,
Refer%hé?g?llﬂ?ngﬂag 2%12%% Qlltﬁ 2 sgaéﬁﬁgﬁs corrpouﬁngs m(I)?}gt

MW 830v@htriayrbeepenchased ﬁrqna%%lEM SPVitgRE@np @ngs's .gﬁn?myy prepare

asa éUWﬁthﬁ}( %ti‘o?n '?o[?% cr o'?dTPlJO?édr @%Eﬁpﬁoﬁhgm%ggve

1M HM Buffé¥ gy @eqapehases fﬁdmm\&trmrt Sprpaiatipn, sterage at 20°C.

licon cultures |n croé% Iat es can be used to

GlyCQi@ BRbe U ERASAGRA S 6&‘“ Tates and to sel ect

CHAPY! 3-3{]3‘4 %ﬁﬂespr%\ssw?mtr@thyﬂmmamqwﬁmahesmitonaite%adbe
are de at concen

ations around the
purchesgd fon Wseemfe@rqmqs @dﬁ%@éﬁﬂ@ QH%"Z AH%WW@
DTT,j@?b&ﬁ@ﬁr}eﬁof &qjel'am RAGEHPBL-BFTR0YPFut) MRV 264 2SStorage:
+4°C.
DMSO may be purchased from SDS, 13124 Peypin, France. 99.5% purity.
TRIS, ultra pure (TRIS—(hydroxymethy|aminomethane), may be purchased from ICN
Biomedicals Inc.
Sodium Chloride, may be obtained from KEBOIlab AB.
N-dodecyl-B-D-maltoside, minimum 98%, may be purchased from Sigma, storage -
20°C.
Equipment
Microtiter plates (white cliniplate, Thermol.ab Systems cat no. 9502890
Eppendorf pipettes
Biohit pipette, multi dosing

Ascent fluorimeter, filterpair ex 355nm, em500 nm
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the supernatant or lysed cells is neasured. 25 The
follow ng procedure is followed at subsequent passages
wohwdsmeswal t ures. Virus produced at the concerCTSER@®S/000097
of test conpound showi ng > 50% of the protease
activity of untreated i nfei$§d cells (SIC, Starting
I nhi bitory Concentration) passaged to fresh
replicon cultures. An aliquot, say, 15| supernatent
fromeach of the eight duplicates are transferred to
replicon cells wthout the test conmpound WO
2005/ 073195 PCT/ SE2005/ 000097 153 (control) and to
Methodl | s with test conpound at the same concentration,
| IIy two respectively fivefold higher
Expe@ﬁ%ggﬂ?)(%ﬁ (See the table bel ow) Wen thegvi ral
10 mivhsipol eolutiofis bEtNei aPpdUnes agamane ihfiviSEX diel sioassolutlons are
asure tease ac er
storeflie 1A rBbetasier BTk e bre and placeiin (2L a00ng T Sorage.

Assap®dufibt &l wells are collected and expanded to give
material for sequence analysis and cross-w se

50 mpe 41ER P baffekaH=7.%i 40 Glyeatph Ogée GHARE Vi rus

ited 10 125 x SIC 125 x SIC 25 x SIC
stordgeS i ot L0 041875 See 10 conpound 25
10 mk BT (5tored B aliNotsaim2otmdnd addet @eSh@t 8ach -expleriment)
A cg)élngcou _d SIC --- No compound Pass 1 Pass 2 Pass 3
ssap Pass 5 Alternative methods for assessing

25 mRETRIS pY7%) OdT 3 RECRAPDUYlya8ics 0.05%uUtldoli8yl-B-D-maltoside
aration of nutant enzyne bearing the distinctive

5mMnE2|T'E(ST@Wdf ipraligyetsi at 39°e£-‘nala<ﬂ gdggd ftgsizuét eaeh AXReTINRaNty s

shown above. For exanple WO 04/039970 descri bes
constructions
Assay sequence:

Preparation of reaction buffer (for one plate, 100 reactions)(buffer A)/
1. Prepare 9500l assay buffer (HEPES, pH=7.5, 40% giycerol and 0.1% CHAPS

in de ionized water. Add DTT giving a final concentration of 10mM (freshly prepared

for every run).

2. Thaw rapidly the NS3 protease

3. Add 13.6 ul NS3 protease and 13.6 ul NS4A peptide and mix properly. Leave
the mixture for 15 minutes in room temperature.

4, Place the enzyme stock solution back into liquid nitrogen or -80°C. as soon as

possible.

Preparation of reaction buffer (for one plate, 100 reactions)(buffer B)
5. Prepare 9500l assay buffer (TRIS, pH=7.5, 0.15 M NaCl, 0.5 mM EDTA, 10%
glycerol and 0.05% n-dodecyl B-D-maltoside in de ionized water. Add DTT giving a

final concentration of 5mM (freshly prepared for every run).
6. Thaw the NS3 protease rapidly.
7. Add 27.2 pl NS3 protease and 13.6 ul NS4A peptide and mix properly. Leave

the mixture for 15 minutes in room temperature.
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all om ng access to HCV proteases bearing the 155, 156

and/ or 168 drug escape nutants arising fromthe
weebesatsmwe pressure of BILN-2061 and VX-950. SeETISE2005/000097

constructs can then be engineered into replicon

vectors in place of the mﬁlg type protease, thereby

al l ow ng ready assessnent i Ta cel I ul ar assay, of

whet her a given 20 conpound is active against a give

drug escape nutant. WD 2005/073195 PCT/SE2005/000097

o, {Hac BRI DTN TELPRRL LA e QIR 008 o soon o
possityg.ochr orre system P450 are conveniently determ ned i n
bacul ov , f ct ed [ nsect cells transfected with
reRaALA! CIBRER COMRRYAS yper sones) Gentest 5

Makéieﬁnutudmwe% dﬁﬁe me@itdrgm DB €6/ N0Sx Be MRANEBAEEMEALOAS 10, 1,
5 and 50 Mare incubated in duplicate in the

0.1, %%@ed Ce0QF pil JordinabBMS@ congerétationdn v8PHbietal reaction volume
is 19CY1 ochrome P450 isoforms, including CYP1A2 + P450

teduct ase, CYP2A6 + P450 reductase, CYP2C9-Arg 144 +
MakePd duti@tiseriessef, th€YE2 el e cdididunde NutTaE i, DKIBRY {64 06K the final

374 + P4 duct 0 CYP3A4 + P 450 reduct ase.
conceniEafionse c@ﬁt gﬁnﬁ%% %i‘@@g oht¥ntration of cytochrone
Elghtpéﬁz%{ee&rﬁ#?)l Wé‘ﬂé%?é né@@’e&fo@e@@@q‘dﬁt ed over 1 hour. The

i nvol venent of given isoformin the netabolism of

Blanktyeellsccontaip 9pbl rb@ffeé(vumcmt MSeRRbyl WP MBICCand SulL substrate.

‘ [ nmeasuri ng the di sappearance of
PrepSRABHTR PREAPI) . 2005/ 073195 PCT/ SE2005/ 000097 155
Dilutethe MSlrateAstoomsolullidn @1 .61 maM) eiitmdsaaybuffeBto 40 RHRYiIng
SO|U'[IO% g%)exposure to nghﬁz N'ARL6 NT-NM

Assay sequence

Use 96-well cliniplate, the total assay volume per well is 100pl.

1.  Add 95yL of assay buffer to each well

2. Add 1yl inhibitor/reference compound

3. Pre incubate for 30 minutes at room temperature

4. Start the reaction by adding 5uL 40 pM substrate solution (final concentration
2uM)

5. Read continuously for 20 minutes at ex=355nm and em=500nm, monitoring the
increased fluorescence per minute.

6. Plot the progression curve (within linear range, 8 — 10 time points) and determine
the slope as an initial velocity with respect to each individual inhibitor concentration.

7. Calculate %inhibition with respect to enzyme control.
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MmO OORU UWVI 5 wherein Ais C(=0 COR1,
C(=0 NHSQ2R2, C(=O) NHR3, or CR4R4' wherein; Rl is
woydisagens Cl - C6al kyl , C0- C3al kyl car bocycl yl, PCT/SE2005/000097
CO- C3al kyl heterocyclyl; R2 is Cl-C6al kyl,
CO- C3al kyl car bocycl yl, CO- | kyl heterocyclyl; R3 is
Cl- Coal kyl , CO-C3al kyl carb clyl,
CO- C3al kyl het erocycl yl, -QCl-C6al kyl, -0OCO 10
. C3al kyl carbocycl yl, -0C0-C3al kyl heterocyclyl; R4 is
Treathfn®of RBEME ©OF O or R4 and R4’ together are =0; R4’
S CI-Coal Kyl, CO0-C3al kyl carbocycl yl,
The resulOBapyessedarsoBintlilyition aha ceitainRoncpatratiord(skReeenyoe as a Ki
e tionally substituted from1l to 3 substituents
valueilﬁﬁ@bgﬁa&lgt ly selected fromthe group consisting of
Calcihation ofkdnhibitibhi Tiee irffdl delocity i9 detefnined FroadaDiiinutes
.C0- C3al iyI C r_bocycIOP/I , (Q0- C3al kyl heterocycly],
continygus reggling oy ingraags MQ&?&E"W—'@%HQ}'%?S?U@@EE)PNM,%
POt PR B oy G e e OO Sepe Yor B EHRMGR Ebmpared to
the epgymie opnicll-giges thel % iihibitiza at @ dentdirpeangentratiord or

calo i SN s ol L BAERERCER R folly e S Gcompetiye

inhibitiowe eprenidzpvhlye Is oalcdlatdd framGRE hibition MRuwes dRa desiell afinhibitor

Cl- C3al kyl ; WO 2005/ 073195 PCT/ SE2005/000097. 156 R7
Concﬁ’érag%f‘éa%%?',cu‘é?ﬁ&%a}‘%ﬁ ‘d‘?—ob*?ég% %‘g W4 eqygtion:
Ki:|g%2((-|¢@¢k,lﬁ§enyl , any of which is optionally substituted

Wth 1-3 halo atons, or an am no, -SH or _

Plottiqp otthel Wapk yaderg Ry helpr oo aaiculatipn proprang., Griadit anddr
Grapﬁﬁ%%en together with R7 forms a C3-C6eycl oal kyl ring
optionally substituted 5 with R7"a wherein; R7'a is

d - Coal kyl, C3-Cbcycl oal kyl, C2-C6al kenyl any of which

Varioﬁg%or%%oa élé SP f?1|e| inention exemplified above displayed ICsps in the range

1nM to 6.9 micromolar and EDsgs in the sub-micromolar to micromolar range in the

above assays.

Drug escape resistance pattern and rate

Replicon cultures in microtitre plates can be used to determine resistance
development rates and to select out drug escape mutants. The compounds being
tested are added at concentrations around their EDsg using, say, 8 duplicates per
concentration. After the appropriate replicon incubation period the protease activity in
the supernatant or lysed cells is measured.

The following procedure is followed at subsequent passages of the cultures. Virus
produced at the concentration of test compound showing > 50% of the protease
activity of untreated infected cells (SIC, Starting Inhibitory Concentration) are
passaged to fresh replicon cultures. An aliquot, say, 15ul supernatent from each of

the eight duplicates are transferred to replicon cells without the test compound
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substituted with halo; or Ri'ais j; g isQorl
andki s 03; Rz is H, or together with the asterisked
woandsm3fer ns an ol efinic bond; 10 Rq is H or PCT/SE2005/000097
Cl- Ceal kyl; Wis -CH2-, -0-, -OC(=OH, -OC(=O0-, -S,
-NH, -NRa, -NHSQ2-, -NHC(= %NH— or -NHC(=0O) -
-NHC(=S) NH- or a bond; R8 i193a ri ng system cont ai ni ng
1 or 2 saturated, parti ally saturated or unsaturated
rings each of which has 4-7 ring atons and each of
conf‘r‘@lg%‘lhd tPé‘%el% With e €bA] uﬁB UWkhe dand %bﬁ&érﬂpatforno g];\é’adQWnally
he ring system being optionally spaced
two rbypactaelycfa@lfwIhlgmwpncmtrMnss(Sae-tﬁeaa!klyllqelcmy of

whel e Drel P SR o GEPLaskidBlon 457 Reupbleias flegblied by Hov
proteloartion)fié pemhiftedan aePhigRBsi i l&)&lc(lforiaéhﬁatléﬁ((s 40 pM),
nitrile, azid nitro

2-4 pepaltes welly |a§%pgll%‘§@q gnd emarqm u@yglvﬁ;n*@.tef@}éq)rwequence analysis
NRaRb, Y-O Rb, Y- O Rb,

and %g&\'ﬁ,@@an “NRaC(=0) Rb, Y- NHSQCo:(Rb, ) Y S(=0) pRb,

Key:Y- S(=0 pNRaRb, Y-C(=0) ORb and Y-NRaC(=0) ORb; wherein

Vlralsa' d” car b@c&cl yl or heterocyclyl noeity is optionally
th RRGQ wherein R1L is C -C6al kyl,
Virusgroddetion paltitgd, Cl- Coal koxy, ami no, sulfonyl, (C1-C3
al kyl )sul fonyl, NO2, OH SH, halo, haloal kyl,
car boxyl , amdo 25 Rx is Hor g-C5 alkyl; or Rxis
J; Tis -CHRll- or -NRd-, where Rd is H, C gg(aé | or
Rd is J; RI1 is H or R"lSClCGaIkyI t2 e
Q0- C3al kyl car bocycl yl, C0- C3al ki/Zﬂmﬁé(Eocchﬁlx, Skhy—of
whi ch can be substituted wth ézéo z subst Lt u S
i ndependent|y selected fromth |Sgp consd g of
hal o, oxo, nitrile, o&zidmp nit rgxsgté Ceal kWlo, compound
CO- C3al kyl carbocycl yl, 30 CO- C3arkyT het er ocyclyT,
NH2CO-, ¥ NRARD, Y- GRBIC Y- =QReompousO) NRaRb, Y WO
2005/ 07%95 RCT/ SE2%_/ 000097 157 NRaC(=0) Rb,
Y- NHSOpRB X ¥¥Cs( =0) pRIE Y- S(=0) pNRaRb, Y- C(=0) ORb, Y-
NRaC(=0) Oy, ar R11Ngcodmpdund f present, is a single 3
to 10-nenbeéred saturated or partially unsaturated
SIC al+yl eneNogieaipouagt endi ng from t he R7/R7' cycl oal kyl ,
0{ from[_.,he ﬁarbon eHomto V\,hlclg R7 S
ass 3 ass

Pas Pass 5

Alternative methods for assessing activity on drug escape mutants include the
preparation of mutant enzyme bearing the distinctive mutation for use in standard Ki
determinations as shown above. For example WO 04/039970 describes constructions
allowing access to HCV proteases bearing the 155, 156 and/or 168 drug escape
mutants arising from the selective pressure of BILN-2061 and VX-950. Susch
constructs can then be engineered into replicon vectors in place of the wild type
protease, thereby allowing ready assessment in a cellular assay, of whether a given

compound is active against a give drug escape mutant.
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5 attached to one of Rd, R, Rx, Ry or R11 to forma
macrocycle, which chainis optionally interrupted by
woneostoo3ter ee het er oat ons i ndependent |y sel ect edT/SE2005/000097

-0-, - S or -NR12-,and wherein O to 3 carbon atons in

the chain are optionally sgilgitituted wi th R14;

wherein; R12 is H Cl-C6 alRyl, C3-C6cycloal kyl, or

COR13; 10 R13 is Cl-Co6al kyl, Co-C3al kyl carbocycl yl,

Co- C3al kyl heterocyclyl; R14 is independently sel ected

f «1- Coal kyl , Cl1- C6hal oal kyl, C1-C6al koxy,
P450 I}ﬁembm?nq’hal , amno, oxo, thin, or Cl-C6 thioalkyl; m
The metabolism bf camipoudds of the inventiontthoyughstheigaintisofesnRobthe
humﬁg@gﬁém%ﬁ%{s@rﬁfﬁ ﬁ%%!gﬁ%@?ﬁ@?ﬁ%%lr%kﬁd iB é)aculovirus infected
insect bl fransfectediviith hurhan 3ytdhsiné PaB0 SDNAI GUpEssthés) Gentest

selected fromthe group consisting of hal o, oxo,
CorpYMobufe US4y i do, nitro, Cl-Cs al kyl,

o B GAAHII Yo, 33 5 s gt

the pieseNBa G6f stpdtspmesNB@EXRIne ssihdSyanigusRtytoctr@ive(F 45 RsRDrMs,

incluc}fimw ﬁjﬂﬁig)\(rlq 86%@61(:&2%8& Ig&é?s{}eql%te}]se %5%5}9-&9 144 +

P450Hed0etabB8eCYPhEr 9R) P450 redictake, BV A35-Hal 874 RIfM5(Breductase
Cl- OGaI+EI¥I Co- C3al kyl car bocyclyl, i
and @HP3R4 yﬂﬁ@tré‘i?'%@?%qf-)}f‘?ubﬁ?s epntaea {iked porGantiadion of

i ot (e 2 hb
cytoc@i@i%54%)3?9%)_&@%Fﬁwc@éfﬁbg@y{q@eﬁov@ 9 R%ur. TthEivolvement of
a giveln isoftikipl the mestabyiisng bof tHHREGEqMNGNRIRIsietatnne by UV HPLC

chrorﬁééé;i%fﬁ%ély %@%E@@p{%@%ﬁé@?%@t§0ﬁ@%%) ORDb;

or a pharmaceutically acceptable salt or prodrug
thereof. 30 2. A conpound according to claim1, where
Mis CR7R7'. WD 2005/073195 PCT/ SE2005/ 000097 158 3.
A conpound according to claiml1, with the partial
structure:
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R8 WO O 4. A conpound according to claim1, with the
partial structure R8 W7 Rgq AA~~ 5 O O5. A conpound
weaceowvodsg to claim4, wherein Rg i s Cl-C3 al kKpCI/SE2005/000097
preferably nethyl. 6. A conpound according to claim
1, wherein mis 0 and n |s % 10 7. A conpound
accordl ng to claimé, wher'®n G is -NRy- or -NR NRj -.
8. A conpound according to claim?7, where Ry or one of
the Rj groups is J, thereby defining a macrocyclic
conpound 15 9. A conpound according to claim7,
—ﬂ—\ﬁnerel n R16 is H Cl-Ceéal kyl or C3-C6 cycloal kyI. 10.
A conpound according to claiml1l, wherein mis 1. 20
11. A co cord g to claim10, wherein Uis O
1. 1@.00}3('%5@6{1#2@&5 ﬂg to claim10, wherein T is
CR11. 13. A corrpound according to claim 12,R8herein
R11 is Cl-C6al kyl, Co 25 C3al kyl carbocycl y} ,
Co- C3al kyl aryl or Co-C3al kyl het eroaryl, y of which
Is optionally WO 2005/073195 PCT/ SE Gﬁ@ﬂ‘ggoow 159
substituted with hal o, am no,

Cl1- C6t hi oal kyl , COOR14, carboxyl" CH,)k

C6al koxy) car rosyl , aryl, erocycl yl;
or espeC| al 'y subptftut ed ve{% 4. AS
14R1@/ ﬁ IS
tert-but cyc XYl phenyl etlhyl ,

2, 2-di metyh - pr oéu ycI ohexyl net@yl , phenyPret hyI , 2-

pyridyl nethyl, 4- hydroxy phenylnethyl or
car boxyl propyl, espeC|aIIy\Aert butyl, iso- butyl, or
cycl ohexyl .

wherein

A is C(=0)OR", C(=0)NHSOR?, C(=0)NHR?, or CR*R* wherein;

R'is hydrogen, C4-Cealkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;

R? is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;

R? is C4-Csalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, -OC1-Cealkyl, -OCo-
Caalkylcarbocyclyl, -OCy-Caalkylheterocyclyl;

R* is halo, amino, or OH: or R* and R* together are =O;

R* is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;

wherein R2, R®, and R* are each optionally substituted from 1 to 3 substituents
independently selected from the group consisting of halo, oxo, nitrile, azido, nitro, C+-
Csalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, NH2C(=0O)-, Y-NRaRb, Y-O-
Ry, Y-C(=0)Rb, Y-(C=0)NRaRb, Y-NRaC(=O)Rb, Y-NHSOgRDb, Y-S(=0)Rb, Y-
S(=0),NRaRb, Y-C(=0)Orb and Y-NRaC(=0)ORDb;

Y is independently a bond or C4-Caalkylene;

Ra is independently H or C4-Czalkyl;

Rb is independently H, C4-Cealkyl, Co-Csalkylcarbocyclyl or Co-Csalkylheterocyclyl;

p is independently 1 or 2;

M is CR'R” or NRu;

Ru is H or C4-Csalkyl;
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10 15. A conpound according to claim 10, wherein one

of Rd, Rx or R11 is J, thereby defining a macrocyclic
woaopaasds 16. A conpound according to clai m 18CT/SE2005/000097

wherein nis 1. 15 17. A conpound according to claim

16, wherein R15 is Cl-Co6al4gg or Co-

C3al kyl carbocyclyl, either of which is optionally
substituted. 18. A conpound according to claim 17,
wherein R15 is cycl ohexyl, cycl ohexyl nethyl,
Tis C?Idgaikylt Wo-C4 cp{-@pwc,loam{yl lcfrdeb(Dée}lkenyI,(Brwgof which is optionally
npound according to claim 10 V\,he& | Ig%é or
substmugemwlth Irieialo piorBs, Or AN} sSH Yy Png;ﬁ ylcgigafiyLaroup;
is G her is H 20. A conpound according to cl a| m 19
SWherein RL6 is H, C1-Co6al kyl or a 5 or

ed
"is hebetakery cbd;ggtherswélm R&Imem @f@cyﬁ@alkw rrmg pgqlq{@IIM ,substltuted
% perazine. 21. A conpound according to claim 10,
with RFTRINR16 i s C1- Osal kyl, Co- C3al kyl het erocycl yl ,
pyonally

R7? i€8;-Claklly loeamf;wcmelkyl, ,Czsctaall@‘nyl/\amy:hf whichpnayhalo
substituted w th,  hydroxy, halo, am no, or
substitatedomithbalp; o8B W8 005/ 073195 PCT/ SE2005/ 000097 160

q,s(%gmg Q}J@d3accord|ngto cl ai m 21, vvhereln R16 is
ano i ndanyl 63%droxy 1- phenyl t‘B/
Rz isH tdmt«mtthaewﬁh rh!ye ast@ylak ePPRERMAIA an Qleélmc ond;

xybenzyl, cycl ohexyl, benzyl
Rq 'SEEB{/¥; g{]ﬁﬁﬁf@?hyl cycl obutyl, iso-butyl, n- ﬁ
Wis 4em=.t tt@xyotwﬁ@bm hQC(=6)-235-, ANtbnpNBAd- hﬂd&@ad.— éCt(oO)NH or

in Wis -00(=0)-, -NRa-, -NHS(O) 2-
—NHC -N)S*D( SN sB(e%:bQPPy oc% O NH or - NH. (221 A

8is %qq@o ﬁ%‘ﬁ’tﬂﬂi‘\@ 1 gr 2 %éﬂfg@tgd pdreamg SatWa(;ced oBunsaturated
r.ngm.srwﬁzgﬁ;; oo i 56 OpRERCHARD BB Akgms
w33 LS HE Mo g ﬁ*@mﬁ%ﬁgaﬁ%ﬂr sy 2 o
Csallgll gfoup2or RﬂMeC@OgatkIyE an@othighkiR! grasipstaan ke optionally mono di,
or tri substituted with R®, wherein
R® is independently selected from the group consisting of halo, oxo, nitrile, azido,
nitro, C+4-Csalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH2C(=O)-, Y-
NRaRb, Y-O-Rb, Y-C(=O)Rb, Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSORDb, Y-
S(=0)sRb, Y-S(=0),NRaRb, Y-C(=0)ORb and Y-NRaC(=0)ORb; wherein said
carbocyclyl or heterocyclyl moeity is optionally substituted with R'%: wherein
R is C,-Cealkyl, Cs-Creycloalkyl, C-Cealkoxy, amino, sulfonyl, (C+-Cs alkyl)sulfonyl,
NO,, OH, SH, halo, haloalkyl, carboxyl, amido;
Rx is H or C4-Cs alkyl; or Rx is J;
Tis -CHR"- or -NRd-, where Rd is H, C1-Csalkyl or Rd is J;
R is H or R'" is C4-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of
which can be substituted with 1 to 3 substituents independently selected from the
group consisting of halo, oxo, nitrile, azido, nitro, C1-Cesalkyl, Co-Caalkylcarbocyclyl,
Co-Caalkylheterocyclyl, NH2CO-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0)NRaRb, Y-
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15 met hyl ene or preferably a bond. 27 A conpound
according to claim26 wherein R8 is Co-C3al kylaryl, or
wGCeos@3al9ky| het eroaryl, either of which is optpomasEbons/000097
nmono, di, or tri substituted wth RO, wherein; 20 RO
is Cl-C6 al kyl, C1-C6al kox 57N2, OH, hal o,
trifluoronethyl, amno or amdo optionally nono- or
di -substituted with Cl-C6al kyl, Co-C3al kylaryl, Co
C3al kyl heteroaryl, carboxyl, aryl or heteroaryl being
) D hyRYB0 NRgRB] V-EED)ORD, Y-
NRaQTi%ﬂﬁ\ﬁN (;S’chb‘/tggggg)ll\ﬁ& gé &%al koxy, ami r%o
NRag @WI Ror®d; or di 25 substituted with Cl-Csal kyl ,

J, if R%S&U%H(g'ln?%ﬁ ?&10?@%@8&%}%5 lﬁgt@é}t%rj arpgfy Lég%& rléf"éooalkylene

chaircextpnding fearo mm@l H%@Vtayctdaaqymoz?rommeemarbm atem@ woich R is

C3 al kyl
attached SanR it i s ke SR iadBirB arpcroereeph R shainys
optlohﬁﬂyefn@é\f’f%e heOptth AR dtdroatumms irtd@p@dd@hﬂWséPé@ced from: -O-,

5/ 073195 PCT/ SE2005/ 000097 161 RI10

i s
S-ore aanq/whe@n e ysashek plomson- tag ahrikgre epHoRally fhrituted
W|th n4. dinetdin C3 al kyl amino, am do, Cl-C3 al kyl ami de,
al'o, tri fI uoromet hyl, or het eroaryl 29. A conpound
|abk;@r1d3mkyloCe4Quch128IkyIV\heC@R1 R10 is C1- CGaI kyl ,

R“ SRl E S ol ey ‘ip{;w@“%k&%s@ﬁ%c@ al kyl an de,
R”igﬁlﬂd \Aﬁeﬁdieﬁtﬁjtﬁl@@téu'fmnﬁﬂ CACzaIph @1 €Caatuzikii NG, -Cealkdaj, m

9 erein R10 is nethyl ethgi5 i sopropyl , tert-
hydrexyt, yielo, ﬁ@’t"ﬂ@x@‘o AMPoPC - GaithieaWi i onal Iy nono- or di
; t it M th Cl-C3 al kyl, 10 ami do,
m is 98 'ﬁyl am'de, or Cl-C3al kyl thiazolyl. 31 A
Uis Gwmsabaeahcordl ng to claim26, wherein R8 is

R I%r-ﬂg_g%%y%@ﬁg%lh\?lﬁﬁ%&z«ilﬂzEUEH%%PW(klh]el?(?r%yéwl any of which can

be subhsiitiad iviith €¢b smubgutuentsdrh@eﬂmﬂehﬂy eellemta'drfrcﬁ!ﬁ thes group

concialEBa Haies 08, MIRpRRSRINER iy Co BT G AR CEagycls Co

cgalvgs?éégtg??icé;ﬂfwzﬁ(hwi, WNRH%QY-@IR&I\&w@somutMCwot)mRaab Y-
NRaC(=0)Rb, Y-NHSO,Rb, Y-S(=0),Rb, Y-S(=0);NRaRb, Y-C(=O)ORb and Y-
NRaC(=0)ORb;

G is -O-, -NRy-, -NRjNRj-;

Ry is H, C4-C3 alkyl; or Ry is J;

one Rjis H and the other Rj is H or J;

R is H: or R is C4-Csalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of

which can be substituted with halo, oxo, nitrile, azido, nitro, C{-Cgalkyl, Co-
Caalkylcarbocyclyl, Co-Calkylheterocyclyl, NH,CO-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb,
Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0),Rb, Y-S(=O),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0)ORb;

or a pharmaceutically acceptable salt or prodrug thereof.

2. A compound according to claim 1, where M is CR'R”.
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33 A conpound according to claim 32 wherein R8 is: Ra
N" | ROb 20 wherein ROa is Cl-C6 al kyl;
wOko@aabteexy; thi oCl-C3al kyl; am no opti onal | yPCT/SE2005/000097

substituted w th Cl-C6al kyl; CO C3al kylaryl; or
CO- C3al kyl het eroaryl, COCi%kyl heterocyclyl, said
aryl, heteroaryl or hetero | e being optionally
substituted with RLO wherein R10 is Cl-C6al kyl,
CO- C3al kyl C3- C7cycl oal kyl, Ci1-C6al koxy, am no
optionally nmono- or 25 di-substituted wth
Cl- Coal kyl, am do, Cl-C3al kyl am de; and R9b is Cl-C6

3. alAkgompdindCecdréingyto chaimrio witthi th€paa Iskrytiuaen no,
(Cl- C3al kyl ) am de, NQO2, %8 hal o, trifluoronethyl,
car boxyl . WO 2005/ 073195 PGJ/ SE2005/ 000097 162 34 A
conpound according to claim33, wherein Rla is aryl or
het eroaryl, either of [ is optionally substituted
with RLO as defined. 35 nd according to 34,
wherein R9a is selected fyomthe group consisted 5
of: S RIO 41 R10--~\ RIO-N N\N wherein R10 is H,

4. CA asapayid accorddgdasldiyl . ydthdhepartial stusbirept i onal |y
nmono- or di- substituted w tdg Cl- Coal kyl, am do,
(Cl1-C3al kyl')am de. 10 36. Aycompound according to
claim 34, wherein ROa is optionally substituted
phenyl , preferably phen§d
Cl- Coal koxy; or halo. 3
claim 33, wherein R8 is: {Rlga S N\ RO9Db

5. A compound according to claim 4, wherein Rq is C4-C3 alkyl, preferably methyl.
6. A compound according to claim 1, wherein m is 0 and n is 0.
7. A compound according to claim 6, wherein G is -NRy- or —=NRjNRj-.

8. A compound according to claim 7, where Ry or one of the Rj groups is J,

thereby defining a macrocyclic compound.

9. A compound according to claim 7, wherein R is H, C4-Cgalkyl or C5-Cs

cycloalkyl.

10. A compound according to claim 1, wherein miis 1.

11. A compound according to claim 10, wherein U is O.
12. A compound according to claim 10, wherein T is CR"".

13. A compound according to claim 12, wherein R is C4-Cgalkyl, Co-
Caalkylcarbocyclyl, Co-Csalkylaryl or Co-Csalkylheteroaryl, any of which is optionally
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15 wherein RL Ga is H, Cl-C6al kyl, or

CO C3al kyl carbocyclyl, am no optionally nono- or di-
weubssti7sresed wit h Cl- C6al kyl, am do, (Cl-C3 PCT/SE2005/000097

al kyl )am de, heteroaryl or heterocyclyl; and ROb is

Cl-C6 al kyl, C1-C6-al koxy, ﬁg‘u no, di (Cl1-C3

al kyl )am no, (Cl-C3 al kyl )3 d N2, OH, hal o,

trifluoromethyl, or carboxyl. 20 38. A conpound

according to any claim 33, wherein ROb is

subsfithteelrh hgbyanﬁﬁ@f@f@g&ll)(oxlynﬁt tT%’fﬁ"oal%xl % 140%‘5?%}9 (Cs-

accordi ng to claim1

CealkeRpAITaYH RrFECTE SFOOPEITEIeoTyclys ar egpeo@almnmued with

20 claim 39, wherein R2 is optionally
hydroﬁﬁ@{??@?d C1-C6 alkyl, preferably nethyl. 41. A

corrpound accordi ng to cl ai m 39, wher ein RR is

Ikt Shpol S hpenira v GhoNat 25 sl s
cycloH@f’;ﬂ %Hbrﬁ?eth?l Q%ﬂlﬁ@llﬁfoﬁwbéidléﬁgx?ﬁn&ﬂ Gﬁéhyklmeﬂk\f I2—
pr ef erabl’y onal | y substituted pheny

pyrldxdmﬂmnﬁhad@wmhﬁ@ymtbvlapmarbowiemyh eApESIaﬁX tsO- Ry, iso-

und according to claim43, wherein RLis H
butyl4oAf é,ﬁ'oé%;zgr kyl, preferably hydrogen, nethyl, ethyl,

or tert-butyl. 15 45. A corrpound according to claim 2,
erein R7: is

15, CATRRIA ARG e Bioisth JHEke e st Rib g Bl Hy thereby

deﬂmag%i‘méakdcsycn@cmpswd or 2,2-difluoroethyl. 46. A
conpound according to claim2, wherein R/ and R7'

toget her define a spiro- 20 cycl opropyl or
s T N
alkyl - &3- CFcycIogIkyI or C2- ﬁBhaIkenyI any of mhich
17,3 RS beorSBBT Sl B M T B e s 22

CsalkyRamboshtlyD eRnel oPHRipl is 6pﬁt91all§létl§§ﬂltbt€ded with R7' a
wherein; R7"a is ethyl, vinyl, cyclopropyl, 1- or

2- bronnethyl 1l-or 2- quoroethyI 2- bronDV|nyI or
18. A compound according to claim 17, wherein R" s cyclohexyl,

cyclohexylmethyl, tert-butyl, iso-propyl, or iso-butyl.

19. A compound according to claim 10, wherein G is NRy or NRjNRj, where Ry or
one Rj is H or methyl and the other is H.

20. A compound according to claim 19, wherein R is H, C4-Cgalkyl or a 5 or 6

membered heterocycle, especially morpholine, piperidine or piperazine.

21. A compound according to claim 10, wherein R is C-Csalkyl, Co-
Caalkylheterocyclyl, Co-Csalkylcarbocyclyl, any of which is optionally substituted with
hydroxy, halo, amino, or C4-Cgalkoxy.
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2-fluorethyl. 30 48. A conpound according to claim 2,
wherein R7 is J and R7' is H WD 2005/073195
WOCHIsBE2085/ 000097 164 49. A conpound accor di RgTiS82005/000097

claiml, wherein J is a 3 to 8-nenbered saturated or

unsat ur ated al kyl ene chai n1§@ti onal | y contai ning one

to two heteroatons independently selected from -0-,

-S- or -NR12- , wherein R12 is H Cl-C6 al kyl, such

as nethyl, or -C(=0 Cl1l-C6 al kyl, such as acetyl. 5 50.

22. AXEHRBYNGY 66RERIgNE ddimCl RiwRedSin Riies 2iifdahdl SndaryltD-
7-menbered saturated or unsaturated, all carbon

hydrexyk{-pbaaylesthyin2-tsiophenerseibyli suclabesfmerlyl o ¢l ai m 49,
: . | b _ _
meth%%éalog%geaﬁ%cl)’r 3?‘%@%‘@ % a%%gY”mEeuirin@g% iSEbuty, n

nmpound” ac

propylj oefenethexythengletiwil.de a nmacrocycle of 14 or 15 ring
atons. 15 53. A pharmaceutical conposition conprising
a conmpound as defined in claiml1l and a

23, PhaEsmpeUhd catdinCeeiab] avitstein \aris tOS(=0p: -NBd-, -MHS(O)-or
har maceuti cal caonposition according to clai m53,
-NHC?(EQ)ﬁé}f e@@ﬁﬁ'ﬁl'ﬁéiﬂggﬁﬁ))%d}ft‘i%al HCV antiviral,
sel ected from nucl eosi de anal ogue pol yner ase
inhibitors, 20 protease inhibitors, ribavirin and
24. i rk eofnpoand asBordipgetoaflaien tomprraind\bis —def a head on espegially —O-.
1 in therapy. 56. Use of a conpound as defined in
claiml in the manufacture of a nedicanment 25 for the

25. Propbipayha aetordireptoratitn 26 of RawhereinR isfoptibhallyssubstituted
i ncl udi n

g HCV. 57, A nethod for tre nt or
Co-Caalsyrgioaeyelysr antignaliy suRs futpd Gt G lBntesSysiy)
conprising the adm nistration of an effective anount
of a conpound as defined in claim1 to an individual
26. afA kbupedndracaordingte daims2gvhereicthedrm-Caelkyl moiety is

methylene or preferably a bond.

27 A compound according to claim 26 wherein R® is Co-Caalkylaryl, or Co-
Csalkylheteroaryl, either of which is optionally mono, di, or tri substituted with R®,
wherein;

R is C4-Cg alkyl, C4-Csalkoxy, NO,, OH, halo, trifluoromethyl, amino or amido
optionally mono- or di-substituted with C4-Csalkyl, Co-Caalkylaryl, Co-
Csalkylheteroaryl, carboxyl, aryl or heteroaryl being optionally substituted with R
wherein

R is C4-Csalkyl, C3-Cscycloalkyl, C1-Csalkoxy, amino optionally mono- or di-
substituted with C4-Cgalkyl, C1-C3 alkyl amide, sulfonylC4-Csalkyl, NO2, OH, halo,

trifluoromethyl, carboxyl, or heteroaryl.

28. A compound according to claim 27 wherein R is C1-Cg alkyl, C1-Csalkoxy,
amino, di-(C1-Cs alkyl)amino, C4-Csalkylamide, aryl or heteroaryl, the aryl or

heteroaryl being optionally substituted with R'%: wherein



10

15

20

25

WO 2005/073195 PCT/SE2005/000097

161

R'® is C4-Cgalkyl, C3-Ccycloalkyl, C4-Cgalkoxy, amino, mono- or di-C4-C; alkylamino,

amido, C4-C3 alkylamide, halo, trifluoromethyl, or heteroaryl.

29. A compound according to claim 28, wherein, R0 is C4-Csalkyl, C-Cgalkoxy,

_amino optionally mono- or di substituted with C4-C3 alkyl, amido, C4-Cz-alkylamide,

halo, or heteroaryl.

30. A compound according to claim 29 wherein R0 is methyl, ethyl, isopropyl , tert-
butyl, methoxy, chloro, amino optionally mono- or di substituted with C4+-C3 alkyl,
amido, C4-Caalkylamide, or C4-Csalkyl thiazolyl.

31 A compound according to claim 26, wherein R3 is 1-naphthylmethyl, 2-
naphthylmethyl, benzyl, 1-naphthyl, 2-naphthyl, or quinolinyl any of which is

unsubstituted, mono, or disubstituted with R® as defined.

32 A compound according to claim 31 wherein R? is 1-naphthyimethyl, or

quinolinyl any of which is unsubstituted, mono, or disubstituted with R® as defined.

33 A compound according to claim 32 wherein R® is:
R2a N

X
| ROb
=

wherein R% is C4-Cs alkyl; C1-Csalkoxy; thioC4-Csalkyl; amino optionally substituted
with C4-Cgalkyl; Co-Caalkylaryl; or Co-Csalkylheteroaryl, Co-Csalkylheterocyclyl, said
aryl, heteroaryl or heterocycle being optionally substituted with R' wherein

R0 is C4-Cgalkyl, Co-CaalkylCs-Crcycloalkyl, C1-Cealkoxy, amino optionally mono- or
di-substituted with C4-Cgalkyl, amido, C4-Csalkyl amide; and

R%® js C4-Cg alkyl, C4-Cs-alkoxy, amino, di(C4-Csalkyl)amino, (C4-Csalkyl) amide, NO2,
OH, halo, trifluoromethyl, carboxyl.
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34 A compound according to claim 33, wherein R% is aryl or heteroaryl, either of

which is optionally substituted with R as defined.

35 A compound according to 34, wherein R%is selected from the group consisted

of:

s
/3 N
R1o—<\Nj|\ R1o——<\;K R10 N\/N;‘\

wherein R is H, C1-Csalkyl, or Co-Csalkylcycloalkyl, amino optionally mono- or di-
substituted with C4-Csalkyl, amido, (C4-Czalkyl)amide.

36. A compound according to claim 34, wherein R% is optionally substituted

phenyl, preferably phenyl substituted with C4-Cgalkyl; C4-Cealkoxy; or halo.

37. A compound according to claim 33, wherein R is:

R10a
=N
S_A_ N
~
| R9b
—
NSNS

wherein R'% is H, C4-Cgalkyl, or Co-Csalkylcarbocyclyl, amino optionally mono- or di-
substituted with C4-Csalkyl, amido, (C4-C3 alkyl)amide, heteroaryl or heterocyclyl; and
R% is C4-Cg alkyl, C4-Ce-alkoxy, amino, di(C+-Cs alkyl)amino, (C4-Cs alkyl)amide,
NO,, OH, halo, trifluoromethyl, or carboxyl.

38. A compound according to any claim 33, wherein R® is C-Cg-alkoxy, preferably

methoxy.

39. A compound according to claim 1, wherein A is C(=O)NHSOZR2.
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40. A compound according to claim 39, wherein R?is optionally substituted C+-Cs

alkyl, preferably methyl.

41. A compound according to claim 39, wherein R?is optionally substituted Cs-

Ccycloalkyl, preferably cyclopropyl.

42. A compound according to claim 39, wherein R?is optionally substituted Co-

Cealkylaryl, preferably optionally substituted phenyl.
43. A compound according to claim 1, wherein A is C(=O)OR1 _

44. A compound according to claim 43, wherein R'is H or C4-Cg alkyl, preferably

hydrogen, methyl, ethyl, or tert-butyl.

45. A compound according to claim 2, wherein R” is H and R” is n-ethyl,
cyclopropylmethyl, cyclobutylmethyi or mercaptomethyl, preferably
n-propyl or 2,2-difluoroethyl.

46. A compound according to claim 2, wherein R” and R” together define a spiro-
cyclopropyl or spiro-cyclobutyl ring, both optionally mono or di-substituted with R™?
wherein;

R7?is C4-Cg alkyl, Ca-Cscycloalkyl, or Co-Cs alkenyl, any of which is optionally

substituted with halo; or R is J.

47. A compound according to claim 47 wherein the ring is a spiro-cyclopropyl ring
substituted with R” wherein;
R”? is ethyl, vinyl, cyclopropyl, 1- or 2-bromoethyl, 1-or 2-fluoroethyl, 2-bromovinyl or

2-fluorethyl.

48. A compound according to claim 2, wherein R is J and R is H.
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49. 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-, -S- or -NR'%- | wherein R'? is H, C4-Cs alkyl, such
as methyl, or -C(=0)C1-C; alkyl, such as acetyl.

50. A compound according to claim 49, wherein J is a 4 to 7-membered saturated

or unsaturated, all carbon alkylene chain.

51. A compound according to claim 49, wherein J is saturated or mono-

unsaturated.

52. A compound according to claim 49, wherein J is dimensioned to provide a

macrocycle of 14 or 15 ring atoms.

53. A pharmaceutical composition comprising a compound as defined in claim 1

and a pharmaceutically acceptable carrier therefor.

54. A pharmaceutical composition according to claim 53, further comprising an
additional HCV antiviral, selected from nucleoside analogue polymerase inhibitors,

protease inhibitors, ribavirin and interferon.
55. Use of a compound as defined in claim 1 in therapy.

56. Use of a compound as defined in claim 1 in the manufacture of a medicament

for the prophylaxis or treatment of flavivirus infections, including HCV.

57. A method for treatment or prophylaxis of flavivirus infection such as HCV
comprising the administration of an effective amount of a compound as defined in

claim 1 to an individual afflicted or at risk of such infection.



