WD 2005/ 073195 PCT/ SE2005/ 000097 1 HCV NS-3 Serine Protease Inhibitors
Technical Field This invention relates to novel inhibitors of the NS3 serine
protease of the flavivirus HCV and to nmethods for their use in the
treatment or prophylaxis of HCV. 5 Background Art The NS3 serine protease of
HCV i s a mWworgatidSonal protei n which contains a seri n@CTHEYU&EWLYdomai n
and a RNA helicase domain. The protease cofactor NS4A, which is a
relatively small protein, is absolutelyjrequired for enhanced serine
protease activity. 10 The NS3 serine protease is essential in the viral
lifecycle. Fromanalysis of the substrate binding site as revealed by X-ray
crystal structure, it has been shown that the binding site of the NS3
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the binding site of the NS3 protease is remarkably shallow and soivent exposed

making small molecule inhibitor design a challenge.

15  ltis believed that two HCV protease inhibitors have entered clinical trials, namely
Boehringer Ingelheim’s BILN-2061 disclosed in WO 0059929 and Vertex' VX-950
disclosed in WO 0387092. A number of similar peptidomimetic HCV protease
inhibitors have also been proposed in the academic and patent literature. Common
for the vast majority of such prior art peptidomimetics is the presence of an L-proline

20 derivative at the P2 position of the inhibitor and interacting with the S2 subsite of the
HCV protease enzyme. In the case of BILN-2061, the L-proline is 4-substituted with a
guinoline ether, whereas VX-850 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

25 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 mutanis which are resistant to the respective drug, so called
drug escape mutants. These drug escape mutants have characteristic mutations in
30 the HCV protease genome, notabiy D168V, D168Y and/or A165S. Treatment
paradigms for HCV will thus have to resemble HIV treatment, where drug escape



30 the HCV protease genone, notably D168V, D168Y and/or A165S. Treat nment
paradigns for HCV will thus have to resenble HV treatnent, where drug
escape WD 2005/073195 PCT/ SE2005/ 000097 2 nutations also arise readily.
Accordingly, additional drugs with different resistance patterns wll

consi st ent | Wh¥§/EGiASred to provide failing patients w t RRUSEROHEAL70pt i ons,
and conbination therapy with nultiple drugs is likely to be the normin the
future, even for first line treatnent. Experience with H'V drugs, and HV
protease inhibitors in particular, has further enphasized that sub-optinm
phar macoki neti cs and conpl ex dosage regines quickly result in inadvertent
conpliance failures. This in turn nmeans that the 24 hour trough
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stringegt challenge to drug design. The strongly peptidom netic 15 nature of
prior art HCV protease inhibitors, with nultiple peptide bonds in native
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(CH)q"  RigsuRdn (heHi2grkent/c@ripkaie iHilR2S.TTHT inNuMéans that the 24 hour trough
concentration (minimum plasma concentration) for the respective drugs in an HIV
10 regime frequently falls below the 1Cgg or EDgg threshoeld for large parts of the day. It is
considered that a 24 hour trough level of at least the ICs5, and more realistically, the
1Cqg or EDgp is essential to slow down the development of drug escape mutants and
achieving the necessary pharmacokinetics and drug metabolism to allow such trough
levels provides a stringent challenge to drug design. The strongly peptidomimetic
15 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

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

R15

R16

wherein
A is C(=0)OR", C(=0)NHSO,R? C(=O)NHR?, or CR*R* wherein:



Il mMmMORuUN UO O VI wherein Ais C(=O ORI, C(=0 NHS02R2, C(=0) NHR3,
CRAR4' wherein; WD 2005/073195 PCT/ SE2005/ 000097 3 Rl is hydrogen,

Cl- Coeal kyl
Cl- C6al kyl

Co- C3al kyl carbocycl yl, CO C3al kyl heterocyclyl; R2 is

Co- C3al kyl caplroesycsgs , Co- C3al kyl het erocycl yl, - OC1- Coal kl/SE2003@p0097
C3al kyl car bocycl yl, -0C0-C3al kyl heterocyclyl; 5 R4 is halo, am no, or
R4 and R 4' are =0; R4' is Cl-C6al kyl, Gp- C3al kyl car bocycl yl ,

Co- C3al kyl het erocyclyl; wherein R2, R3, and R4' are each optionally
substituted from1 to 3 substituents independently selected fromthe
consisting of times with halo, oxo, nitrite, azido, nitro, C C6al kyl,

Co- C3al kyI wn@wwm, ,c1cccgauzgalo~§g,¢mymm9¢ml Co-NRIYIRB)erocyéiyNRaRb, Y-0 10

or

Co- C3al kyl carbocycl yl, Co- C3al kyl heterocyclyl; R3 is Cl-C6al kyl,
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selected from the group consisting of times with halo, oxo, nitrile, azido, nitro, C4-
Csalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, NH.C(=0)-, Y-NRaRb, Y-O-
Rp, Y-C(=O)Rb, Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSO_Rb, Y-S(=0),Rb, Y-
S(=0);NRaRb, Y-C({=0)Orb and Y-NRaC(=0)ORb;

Y is independently a bond or C4-Csalkylene;

Ra is independently H or C4-Caalkyl,

Rb is independently H, C4-Cgalkyl, Co-Caalkyicarbocyclyl or Cy-Csalkylheterocyclyl;

p is independently 1 or 2;

Mis CR’R” or NRu;

Ru is H or C4-Caalkyl;

R’ is C1-Cgalkyl, Co-CaalkylC3-Creycloalkyl, or Co-Cgalkenyl, any of which is optionally
substituted with 1-3 halo atoms, or an amino,—SH or Cy-Csalkylcycloalky! group, or R’
is J;

R” is H or taken together with R” forms a C;-Cgcycloalkyl ring optionally substituted
with R wherein;

R’ is C-Cgalkyl, C3-Cscycloalkyl, C2-Csalkenyl any of which may be optionally
substituted with halo; or R”? is J;

q'isOor1andkisOto3;

Rz is H, or together with the asterisked carbon forms an olefinic bond;

Ry is H or Cy-Cgalkyl;

W is -CHp-, -O-, -OC(=0)H-, -OC(=0)-, -S-, =NH-, -NRa, -NH8O,-, -NHC(=O)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



R7' is CrC6al kyl, C3-C5cycl oal kyl, C2-C6al kenyl any of which may be
optionally substituted with halo; or Rfais j; 25 g i1sOorl andkisOto3; Rz
is H or together with the asterisked carbon forns an olefinic bond; Rqis
H or Ci-C6al kyl; Wis -CH2-, -0-, -OC(=0)H, -0OC(=0)-, -5-, -NH, -NRa,

- NHSO2-, - NMCQRaBORM®S or - NHC(=0)-, -NHC(=S)NH or a borRET/SFR004087 o ring
systemcontaining 1 or 2 saturated, partially saturated or unsaturated
rings each of which has 4-7 ring atons gnd each of which has 0 to 4 hetero
atonms WO 20051073195 PCT/ SE2005/ 000097 4 selected fromsS, 0 and N, the ring
system being optionally spaced from Wby a Cl- C3al kyl group; or Ris

Cl- Coal kyl ; any of which R6 groups can be optionally nono, di, or tri
substi t ut a;blemte:mfrm,s,\@mnémtr@rirhgssysmj*e;be'rrndemtiblyaltyedpacee(ﬁoﬁrth);t a€qgroup
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al kyl ) sul f oaI car p@th am do, Rx is H

o Gl 3 TR, HiC(RIRE, HCTOMR At NRagH-ONTer Y- Y-S EQyRb, V-
Cl- C3al ky'%et gpl\ﬁgaﬂtf \ﬂc;(fé)brbsan'd Y-ﬁ?a@ﬁabb%ﬂ%b AR &.%Wgﬂ'

CO- C3al kyl rocyc of whi ch can ubstitute
nitrile, atzater@cycriyltrmojetyaﬂopjmaudyBubwtmmthﬁ avrmwcl yl, 15

NRaG( 20) Rt V¥ RPGERRY, Sl é“&%?*oawﬁﬁﬁﬁbs%%?%%‘v@&%m N

NRaC( =10) ORNO>, c@HF&l—l maomalola!kylfcqmbmejerannldms a single 3 to 10-nenbered
sat urat ed I%E isq—? b1- 5aikyp rat ed al kyl ene
T is -CHR- or -NRd-, where Rd is H, Cy-Caalkyl; or Rd is J;
R is H, C1-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylhsterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C4-Cgalkyl, Co-Csalkyicarbocyclyl,

15 Cyp-Caalkylheterocyclyl, NH,CO-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-{C=0)NRaRb, Y-
NRaC(=0)Rb, Y-NHSORb, Y-5(=0);Rb, Y-5(=0),NRaRb, Y-C(=O)ORb, Y-
NRaC(=0)ORb; or R' is J;

J, if present, is a single 3 to 10-membered saturated or partially unsaturated alkylene
chain extending from the R7/R” cyctoalky!, or from the carbon atom to which R’ is

20  attached to one of Rd, Rj, Rx, Ry or R'" to form a macrocycle, which chain is
optionally interrupted by one to three heteroatoms independently selected from: -O-, -
S- or -NR'*-,and wherein 0 to 3 carbon atoms in the chain are optionally substituted
with R wherein;

12is H, C4~Cs alkyl, Ca-Cscycloalkyl, or C(=0)R™:

25  R™is C;-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Caalkylheterocyclyl;

R'is independently selected from the group consisting of H, C;-Cgalkyl, Cs-
Cshaloalkyl, C4-Csalkoxy, hydroxy, halo, amino, oxo, thio and C:-Cg thioalkyl;
misOort;nisCor1;

Uis =0 oris absent;

30 R™is H, Cy-Cealkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of which can
be substituted with haio, oxo, nitrile, azido, nitro, C1-Cq alkyl, Co-Caalkylheterocyclyi,



chain extending fromthe R7/R7, cycloal kyl, or fromthe carbon atomto which
R7, is 20 attached to one of Rd, R, Rx, Ry or Rl11 to forma macrocycl e,
which chain is optionally interrupted by one to three heteroatons

i ndependently selected from -0-, - S or -NRl2-,and wherein O to 3 carbon
atons in theochaiom1af e optionally substituted wth R74;PCHERESHO00RL2 |s H,
Ct-C6 al kyl, C3-Cbeycloal kyl, or C(=0O R13; 25 R13 is Cl-C6al kyl,

CO- C3al kyl carbocycl yl, CO C3al kyl het ero§ycl yl; Rl4 is independently sel ected
fromthe group consisting of H Cl-Csalkyl, Cl- C5hal oal kyl, Cl1-C6al koxy,
hydr oxy, hal o, am no, oxo, thio and Cl-C6 thioalkyl; mis Oor 1; nis O or
1; Uis =0 or is absent; 30 R15 is H, Cl-C6al kyl, CO C3al kyl carbocyclyl,

CO- C3al kyl dfb_e@ﬁl@%éfﬁﬂ)ddycléﬂnbdHQ@O‘QN—NRaR@DY—@@b? YhS{EHO)RbeY- (@=YNRaRe, Yoxo,
nitrile, azido, nitro, Cl-C6 al kyl, CO C3al kyl het er oc3</c| I \% 2001/ 073195
PCT/ SE200SM R0 GEIRbE Y TSIy ClasdyRPy Y-S (KPS ARDY YRS ORR. & R,

Y- (=0 Rb, n¥ad CeMRaRy, Y- NRaC(=0) Rb, Y- NHS(=0) pRb, Y- S(=0) pRb,

Y- S(=0) pNRaRD, ' Y- C( =0) ORb, Y- NRaC(=0)ORb; G is -0-, -NRy-, -NRNRj-; 5 Ry
is H Cl-C3ismdytNRr -N§iNRi-J; one R is Hand the other R is Hor J; R16

s H, ol 1 K .C3al kyl carbocycl yl, Co-C3al kyl het er ocycl yl,
any of %ma%)gﬁ '?éacﬁ %Célgklbét W%‘éd with halo, oxo, nitrite, azido, nitro,

Cl- Csal kylqnedBj-is E3arckiplecdhdydeyyis Hydr,J; C6- C3al kyl het erocycl yl, NH2CO-, Y- NRaRb,

Y-O Rb, Y-G6=0) R0, 10 Y=< (C=Q).N _o)Xa NRaC( = ~ Y - S(=0) pRb,
Y- S(=0) pNF§g1(ﬁl?b',s)l_EE%’r§1 :5)%@9@,:3%@@%%8@, ?b%ﬁ%g%{%?&m e?‘g’f(? cept abl e
salthor prwitichi gar be][sebitituféﬂtvhmuwld,mganryitrﬂmxazidgshitmgCﬁ@sbIkyleund by tlheory, )
" o Centati 2 bindi S . e
ot | onar - celsabesycl bR alGinglaadicln! NR.CB-PnRaRe; G RS, (- LHORS, °r 11
10 Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0)ORb;

or a pharmaceutically acceptable salt or prodrug thereof.

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

15  binding modes for specific variables, the notional concepts P1, P2, P3 and P4 as
used herein are provided for convenience only and have substantially their
conventional meanings, as illustrated by Schechter & Berger, (1876) Biochem
Biophys Res Comm 27 157-162, and denote those portions of the inhibitor believed to
fill the $1, 52, 83 and $4 subsites respectively of the enzyme, where S1 is adjacent

20 the cleavage site and 54 remote from the cleavage site. Regardless of binding mode,
the components defined by Formula VI efc are intended to be within the scope of the
invention. For example it is expected that capping group R'6-G may interact with the
53 and S4 subsites especially when m and/ornis 0.

25  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

30 relative to each other on each side of the P2 building block in the compounds of the

invention.



used herein are provided for convenience only and have substantially their

conventional neanings, as illustrated by Schechter & Berger, (1976) Bi ochem
Bi ophys Res Comm 27 157-162, and denote those portions of the inhibitor
believed to fill the S1, S2, S3 and S4 subsites respectively of the enzyne,

where Si i sWadPHREBHES 20 the cl eavage site and S4 renot e BGIGHRAABRA W eavage
site. Regardl ess of binding node, the conponents defined by Fornmula VI etc
are intended to be within the scope of ghe invention. For exanple it is
expected that capping group R16-G may interact wwth the S3 and S4 subsites
especially when mand/or nis 0. 25 The various enbodi nents of the present
i nvention can be notionally represented as R16-G P4-P3- P2-Pl, wherein P3
and/or P4 may be absent. P1, P3 and P4 each represents a building bl ock
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relative to each other on_each side of the P2 building block in the
conpounds GMeTE dilveridbrRieER. W0 2005/ 073195 PCT/ SE2005/ 000097 6 Addi ti onal
aspects; of the invention include a pharmaceutical conposition conprising a

conpound of the invention as defined above and a pharnaceutically acceptable
carrier orThf sqmrundp@ndicompositipne otibapbigntien Aave eldipbsnetheds obmegisal
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HCV infections in I Accordi ngly, urther aspec of the 1Thvention is
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, rl'e

P1 and P2 the am no acid

In the compounds of the invention the amide bond linking the P2 and P3 together is
reversed relative to the amide bond linking the P1 and P2, i.e. the amino acid

15 derivatives, P1 and P3, on each side of the P2 scaffold are both coupled through their
amino functions to the acid groups on each side of the P2 scaffold. This means that
the side chains of the P3 and P4 (including the R"® cap to the extent this interacts with
S3 or 84) point in the opposite direction compared to in a native peptide substraie.
Another consequence of the reversed P3 and P4 amino acids is that the side chains

20  of these amino acids are displaced one atom outwardly relative to a native peptide

substrate.

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

25 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 $4
pocket from a different angle relative to a native peptide substrate. Accordingly L-

30  stereochemistry at R*! and/or R* and/or the corresponding configuration at R'® to
mimic L stereochemistry represents a favoured aspect of the invention.



15 derivatives, Pl and P3, on each side of the P2 scaffold are both coupl ed
through their amno functions to the acid groups on each side of the P2
scaffold. This nmeans that the side chains of the P3 and P4 (including t he
R16 cap to the extent this interacts with S3 or S4) point in the opposite
direction MPWFEB1I%0 in a native peptide substrate. AﬁSFﬁEFmﬂgwggquence of
the reversed P3 and P4 amno acids is that the side chains 20 of these am no
acids are displaced one atomoutwardly relative to a native peptide
substrate. Change of direction of the P3 and P4 side chains in this fashion
woul d be expected to favour non-natural D stereochem stries for the pocket
filling groups (eg side chains) of 25 P3 and/or P4 and/or R16. |ndeed, such
conpounds are typically highly active and within the scope of the invention.
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15 279(17):17808-17).

A preferred group of compounds of the invention comprises those wherein P1

represents a hydrazine derivative, that is M is NRu where Ru is typically H or Cy-

Csalkyl. Compounds wherein M is CR’R” constitute a further preferred aspect of the
20 invention.

Preferred embodiments wherein M is CR'R” in formulae VI include formulae VIA
helow:



backbone at P3 and P4 quickly give rise to characteristic resistance
mut ati ons at positions 155, 156 or 168 of the NS3 protease (Lin et al J
Bi ol Chem 2004 15 279(17):17808-17). A preferred group of conpounds of the
i nvention conprises those wherein P1 represents a hydrazi ne derivative,
that is MiWORMIORHEFe Ru is typically Hor C- C3al kyl .PUE5BHIREYWherein M
is CR7TR7'" constitute a further preferred aspect of the 20 invention.
Preferred enbodi nents wherein Mis CR7/R{" in fornulae VI include fornul ae
VI A below. W 2005/073195 PCT/ SE2005/000097 8 R8 / W (CH,)g R15 Rq
(CH2)k 4n7 NmRz NNARI6 ANT-NO I uUOOR/ R' VIA Preferred val ues
for g and k in formula VI include 1:1, 1:2, 1:3, 2:2, 2:3, nore preferably
0:2 and 0:0; and nost preferably 0:1, in which case prrBerred conpounds
have one of the partial structures: RB RB RB WWW Rg R OOp OOO 5
Via VIb Vic especially where Rz is Hor Rq is H or methyl.

CH,)a'

(CH,) «
R15 Ra~( (CH, )k
Rz

/- x N A

R16 N T—nN e
n m

0 ,Lu U 0 o R7 R
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:
/RS R8 ,RB
w W W
Rq
Rz
O 0 o) O 0 0
Via Vib Vie
especially where Rz is H or Rq 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 Formuia VI comprising both a P3 and P4
10 function include formula Vida-VIdb below:



Conmpounds of the invention may conprise both a P3 and a P4 function, viz m
and n are each 1. Favoured enbodi ments within Fornula VI conprising both a
P3 and P4 10 function include forrmula WVl da-VlIdb bel ow. W 2005/ 073195

PCT/ SE2005/ 000097 9 R8 W(CH,)g° R15 0 Ru Rg (CH )k \ Rz NA R16 O KU
Na O Vida OWRZOURT319R8 W (CHz)q' R15 0 Rx N Rq (CH2) k RETRE2ZNSA0FI 6 0 Ru
R11 O ViIdb o R7 R, Alternative enbodi nents include the structures
corresponding to Vida, and Vidb wherei Ry M is NRu. 5 Alternative
configurations of the conpounds of the invention conprise a P3, but no P4
function, viz mis 1 and n is zero. Favoured enbodi nents within Fornmula VI
conprising a P3, but no P4 include fornmula Vlea-Vl eb bel ow. WO 20051073195

PCT/ SE2005/ 000097 10 R8 /RB
W
(CH,)d
RIS 0 gy RO~ (CH, )k
G )—L e |
N N A
T T T e
R7 R,
0 R Rd O O ,
RS

W
(Cng'K
RIS O gy RO (CH,)k
Rz H
G N N A
e %
0 Ru R11 0 7 R

Vidb o 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 mis 1 and n is zero. Favoured embodiments within Formula VI
comprising a P3, but no P4 include formula Vlea-Vleb below:



(H2) g URUW Rz (CH))k R1 6 /\ /INNA GRdOVMea ORT R8 W(OH2)q U
Rx Rg * (CH2)k \ Rz Rlt6~ NN /A G/X\ R11 0 Vileb 0 R7 R7" Alternative
enbodi ments include the structures corresponding to Vlea and Vieb wherein M
is NRu. 5 Still further alternative configurations of the conpounds of the

i nvention i WOIMHEADse where mand n are zero and t husP(JrBapS MBI G abut
P2, but as nentioned above, the capping group R16-G may interact favourably
with S3 and/or S4. 10 Favoured enbodimegts within Fornula VI wherein mand n
are zero include those of formula Vifa below R8 WRg (CH2)k Rz H' R16/
GN\XA O Mfa 0 R7T \R WD 2005/073195 PCT/ SE2005/ 000097 11

R8

(CH,)a'
* (CH,)k

R
U gy 9
R16 J—L \NRZ N
N A

Rd O Vlea O R7 RT

RS
/
W
(CHz)q'<
U py RO (CH,)k
R16 \NRZ §
N A
s %
R7 R,
RIT O yep © 7

Alternative embodiments inciude the structures corresponding to Viea and Vieb
wherein M is NRu.

Still further alternative configurations of the compounds of the invention include those
where m and n are zero and thus groups R'®-G abut P2, but as mentioned above, the
capping group R16-G may interact favourably with S3 and/or S4.

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

formula Vifa below:

C Vi )



Al ternative enbodi ments include the structures corresponding to Vfa,
wherein Mis NRu. The conpounds of the invention may conprise |inear

nol ecul es, as depicted above. 5 Alternatively, in enbodi nents wherein R7
and R 7' together define a spiro cycloal kyl group, such as

Spi r o- cycl opypapstorsiehe conpounds of the invention may beP(@HRPGOPWEN as

macr ocycl es, wherein a linking group J extends between one of R, Rx, Ry, Rd
or R' of Formula VI. Alternatively th 1macrocyc|e J may extend from the
carbon adjacent R7 to one of R, R, eF:\%/ Rd or . 10 Favoured enbodi nents
of such macrocyclic structures within fornula Vi wherein mis O and nis 1
i nclude those of the formula VIga- VIgc bel ow. WO 2005/073195

PCT/ SE200541@0R8R¢ erbbditBenty n(éﬂ?délfhe{stlﬁatu(e@'tbo)rﬂésp&hdﬁg tdR¥Ra, viierbinAv 1€G Rd O
Viga -- R8NvaCHZ)q Rg (CH2)k Rz

The compounds of the invention may comprise linear molecules, as depicted above.
5  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.

10
Favoured embodiments of such macrocyclic structures within formula VI wherein m is
0 and nis 1 include those of the formula Viga- Vigc below:



RLNNA GbRI10O0O0O M .. J.----. ----.. RB w (CH2)q--( Rg \(CH2)k
URX Rz RI6' NNA G-/ VIgc O -----------m-m--- The correspondi ng
structures wherein the J chain bonds to the carbon adjacent R7 are also
favoured. 5 Favoured enbodi ments of macrocyclic structures within fornmula Vi
conpri si ng WOtsa731P8 and P4 functions, i.e. wherein botR¢TREAHEMWEF e 1,

i nclude those of the formula W ha- VIhc below. WO 2003/073195

PCT/ SE2005/ 000097 13 f28 WR75 0 Rq GH.)q° CHk Rz GNNA

R8

Vige

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

are also favoured.

5  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- Vihe below:



RIB NNORuRIOO Vlha .. J--' RBW CH2)q Rq CHs)k R15 0 Rz R16~G ~ O
NA ORI R1O0VIhbJ R w(CHz)9 .'1 Rq\(CH2)k RI5 Rx Rz GN NA
Rrb N~O0ORuI OO Vihc "J---" The correspondi ng structures wherein the J
chain bonds to the carbon adjacent R7 are also favoured. 5 Favoured

macr ocycl i cwetpusariiees within Formula VI, wherein both JCTHYH@UPRIMHY P4
functions are absent, i.e. wherein mand n are each 0, include those of the
formul ae VI he-VI hf bel ow. WD 2005/ 0731% PCT/ SE2005/ 000097

w
(CH)Y'
Rg
R15 0 (CH,)k
)J\ " N
G N N A
rR1e” T T/
o} Ru Rd o}
Viha T
/RS
W
(CH,)d'
Rq
R15 0 (CHk
Rz H
G N A
R‘IB/ \”/]\N)J\‘/T
0 Ru Rt 1. © o

Vihe

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

are also favoured.

5  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.



14 RB R8 Ww (CHZ)q'/ (CHZ)q Rq (CH2)k IRz (CHZ)k Rz HH R16IN N A

R16--~/NNAN OO- H~ OO Mhe Vihf The correspondi ng structures

wherein the J chain bonds to the carbon adjacent R7 are also favoured. 5 In
general, in the optionally macrocyclic structures such as those illustrated
above, |inwer20(p/o78i9%% 3 to 10 chain atom preferably 4 tRETAERMFIHEE om such

as 5 or 6 chain atom saturated or partially unsaturated al kyl ene chai n,
that is an al kylene chain bearing 1 to unsat ur at ed bonds between adj acent
carbons, typically one wunsaturation. The length of the chain wll, of
course, depend on whether J extends 10 fromRd, R, Rx, Ry, R11l or the
carbon adjacent R7. Suitable chains are described in detail in WO 00/59929.
Typically J will be dinmensirened to provide a nmacrocycle of g3 to 16 ring
atons (including those at ogbs inthe P1, P2 and if present A3 groups
contributing to the (rCngg Conveniently J is dinensi 8€ﬁd provi de a
macr ocycl e of 14 1 iNng atons. 15 Conveniently chai n contains
one or two het ef8aKons sel od from 0, S, NHRINCL-C6 al Kyl yor
N- C(=0) C1- Coal ky ably, the J chai nlf? tyonal |y, cozntal ns one
het er oat om sel H fir N-£(=0) d - C6a) ﬁ) refeﬁablx N( Ac) .
Most pref eradl’y, afng a ?ﬁ\t\&e’g ) omis sagdrated. In an
L | NS one het eEo om sel ect ed f 0 or S.

alternative 20|e
The chain may §_ubst|tut ed w R14, such a ,.H__or nmet hyl .

Vihe Vihf

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

are also favoured.

5 In general, in the optionally macrocyclic structures such as those illustrated above,
linker J is a 3 to 10 chain atom, preferably 4 to 7 chain atom, such as 5 or 6 chain
atom, saturated or partially unsaturated alkylene chain, that is an alkylene chain
bearing 1 to 3 unsaturated bonds hetween adjacent carbons, typically one
unsaturation. The length of the chain will, of course, depend on whether J extends

10 from Rd, R], Rx, Ry, R or the carbon adjacent R’. Suitable chains are described in
detail in WO 00/59929. Typically J will be dimensioned to provide a macrocycle of 13
to 16 ring atoms (including those atoms in the P1, P2 and if present P3 groups
contributing to the ring). Conveniently J is dimensioned to provide a macrocycle of 14

or 15 ring atoms.

Conveniently, the J chain contains one or two heteroatoms selected from: O, S, NH,
NC-Cs alkyl or N-C(=0)C4-Cgalkyl. More preferably, the J chain optionally contains
one heteroatom selected from: NH, or N-C(=0)C+-Cealkyl, most preferably N(Ac).
Most preferably, the chain confaining a nitrogen atom is saturated. In an alternative

20  embodiment, J contains one heteroatom selected from O or S. The chain may be
substituted with R, such as H or methyl.



WO 2005/ 073195 PCT/ SE2005/ 000097 15 Typically the J linker structure is
saturated. Alternatively, J contains 1 to 3, preferably one double bond,
typically spaced one carbon fromthe cycloal kyl R7 function, if present.
The doubl e bond may be cis or trans. 5 Representative exaqples_of J thus

i ncl ude pen®9lz845@7318exy| ene, heptyl ene, any of which arfETRIBYSNEed with
Cl- Coal kyl, Cl1-C6hal oal kyl, Ci-Cbhal koxy, hydroxyl, halo, amno, oxo, thio
or Ci -C6thioal kyl; penten-3-yl, hexen-4.yl, hepten-5-yl, where 3, 4 or 5
refers to a doubl e bond between carbon égons 3 and 4, 4 and 5 etc. 10
Conveni ent R7 and R, groups include those wherein R7" is Hand R7 is
n-ethyl, n- propyl, cyclopropyl, cyclopropyl nethyl, cyclobutyl,

cycl obut yl mppibxily. the JAndef strienaeidyiturated. ANBFEBREIPIEESDthins Rrtefie predstably
enbodi nents 1 ncl ude those wherein R7 is n-p -di fl uoroethyl. 15

ropyl or 2,2
Al t er nat i v&NE S08RIF &INE OHPICEYH SRACEA SNE GAMRD fﬁ’t%l}/rﬁ cycloalyl Badincteddl wherein R

7" i's H angredRht Mhe@duble torel Ray k¥ kisQr tlahs C3al kyl C3- C7cycl oal kyl . Still
further favoured configurations for R7 and R 7' include those wherein R 7'

is Hand R7 is J. 20 Alternatively, R7 and R 7' together define a
i - | | ’ i . i _ | | ;
Spiro Cgc %p“égenfdﬁ%%?(%gplé%;bﬁUrtlﬁ’tisglﬁclﬁg% Pg%tyfél}ﬁ% tﬁ’%ﬁéﬁe Hé&glien@,giﬂw re

preferably a spiro-cyc s confe y neans
that the cydiaedrkpubstitnigd s¥itr@sCealiglg-Eshadnatioh GitCealiwixy hhydiexybeid,di c

Prof or 1 od_ 28T SR BRANG - CABIP Rl ASEhEE bonPB R R4 hner e
R7 a is C £G6fead toyd dolBBe bGhd petwmankoarhonoatoa -3CGHhdd kemyd 5 etny of which is

optionally substituted with halo. Alternatively the substituent nay be a J
| i nker as described above. Currently preferred stereochem stries for a

spi r o- qycl gpnodyikntr R NehdRE getripsnesludieinowe wBBretORZ iOHAMEOR 78 h-&hyi, n-
PCTI SE2005/ 000097 = 16 _
propyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclobutyimethyi, 2,2-difluoroethyl,
or mercaptomethyl. Preferred embodiments include those wherein R is n-propyl or

2,2-difluoroethyl.

15  Alternative favoured configurations for R” and R” include those wherein R” is H and
R is C3-C7 cycloalkyl or C1-CsalkylCs-Crcycloalkyl.

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

Alternatively, R” and R” together define a spiro-cycloalky! function, such as a spiro-
cyclobutyl ring, and more preferably a spiro-cyclopropyl ring. "Spirc” in this context
simply means that the cycloalkyl ring shares a single carbon atom with the peptidic
backbone of the compound. The ring is substiiuted or unsubstituted. Preferred

25  substituents include mono or di-substitutions with R”® wherein R is C4-Cg alkyl, Cx-
Cscycloalkyl, or C2-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.
30



Particularly preferred substituents include R7' a as ethyl, vinyl,

cycl opropyl (ie a spiro- cyclopropyl substituent to the "spiro" cycl oal kyl
ring of R7/R7"), 1- or 2-bronmpethyl, 1-or 2-fluoroethyl, 2-bronovinyl or
2-fluorethyl. 5 In one enbodiment of the invention Ais -CR4R4' as

il lustratedW2oge’dal®s in PCT/ EPO3/ 10595, the contents oPCREHS W7

i ncor porated by reference. Convenient R4'groups thus include Cl-Csal kyl,
such as nethyl, ethyl, propyl, ethenyl @nd -CHCHCH3. Alternative preferred
R4' groups include aryl or heteroaryl such as 10 optionally substituted
phenyl, pyridyl, thiazolyl or benzim dazolyl or Cl-C3al kylaryl or

C - C3al kyl heteroaryl, where the alkyl noiety is nmethyl, ethyl, propyl,

et henyl anralamc@hmﬁé?erréa ed@tntueﬁt@hmhdémr ehé efhyl, Nrﬁiyu@?cl@mdp?ﬂ?é 4 ¥piro-
substituted en}%‘%%b benzot hi azol e and benzi m daz 15 Favour ed R4 groups

i ncl ude - NFYEIOPf Piueiiixins, “spire’ eqvﬁ*aeweﬂr\srrér%ﬁ e)d1Rar gpmmpRethyintplde - OH

and especi gl ¥roefhyi, &Dbr@h{cﬁrf agﬂyﬁu&g{:p@dl ment for Ais C(=O NHR3, where R3 is
optional |y substituted al kyl'aryl’, Cs-C3al kyl heteroaryl,

OC0- C3al kyl aryl or OCO- C3a| kyl het er oaryl 20 Appropriate susbsti tuents
appear &n Bq%edé?ﬁb%nﬁmbﬂfgff t@?@eﬂﬁoﬁ’ﬁ'r&"éwﬁ“ A rﬂl?srtrr%d f\‘\edef gt ed

configuration for especi al | Csal kyl, such as
met hyl , et RGI/ERD3/1GH90, thet gdntenisl ohwhkich pr&me@rabrqteﬁwrefgmmch A particularly
preferred configuration for Ais C(=0O) NHSO2R2, especially where R2 is
optionally substituted Cl-Csal kyl, preferably nmethyl, or optionally

subst i t ut eGoBR:ni<tT & groapskius ummfee@amauqmmbbpsmhyl euhypptopqn@tﬁenyr

bsti tut ed t | | t ut
Aobr opr | at SSTREEH i ALSmapelreleelz obes Rbfes o eelesrbEr B e0 wo
2005/ 073 196ptReANSEARGRED PRSI, plﬁrd\‘autmdzbtyu@menzwaazdw ériee-CyeyIlR? group

can enploy_any of the proline substituents are extenS|ver descri bed

in WD 00/ 5§9§981k30@t86?%§¥95w§ef9\,‘\bﬁd&ﬂb@8@9/ fS\'i@’MQ?@?‘?B@PYV\B eeybaEss, WO
02/ 60926, W@WC%QWefeMQ:} Q%/l Aoris include optionally substifuted phenyl,

benzothiazole and benzimidazole.

15 Favoured R* groups include -NH3, fluoro or chloro. Alternative preferred R* groups
include —OH and especially =0.

An alternative embodiment for A is C(=0)NHR?®, where R*is optionally substituted Co-
Caalkylaryl, Co-Caalkylheteroaryl, OCo-Caalkyfaryl or OCy-Cialkylheteroaryl.
20 Appropriate susbstituents appear in the definitions section below.

An alternative favoured configuration for A is C(=Q)OR’, especially where R is C4-
Cealkyl, such as methyl, ethyi, or tert-buiyl and most preferably hydrogen.

25 A particularly preferred configuration for A is C(=0)NHSO;R?, especially where R?is
optionally substituted C+-Cgalkyl, preferably methyl, or optionally substituted Cs-
Crcycloalkyl, preferably cyclopropyl, or optionally substituted Co-Cesalkylaryl,
preferabiy optionaily substituted phenyi. Appropriate substituents appear in the
definitions section below.

30



W03/ 064416, W-03/66103, W03/ 064455, W03/ 064456, W03/ 62265, 5

W03/ 062228, W03/87092, WO 03/99274, WO03/99316, W03/99274, W04/03670,
W04/ 032827, W04/ 037855, W04/ 43339, W04/92161, WO04/72243, 5W)04/93798.
WD04/ 93915, W04/ 94452, WO04/101505, W04/101602, W04/ 103996, W04113365
and the |i K&O 200/073#9ured Wfunctions include Was - OC( =) RRE20058p4020) _
-NH, -NR8' -, -NHS(O 2- or -NHC(=0O) -, especially -OC(=O NH or-NH. Favoured
R8 groups for such W functions incl ude1?pti onal Iy substituted

Co- C3al kyl carbocyclyl or Co- C3al kyl heterocycl yl, including those described
i n W0009543, WO0009558 and WO 00/174768. For exanple ester substituents,
-WR8, on the cyclic P2 group, include 15 those disclosed in WO 01/74768
such as Cl-gubaiitkamow-RBYon the-cidid) Ky by cal eMioy amasftthe prainksubsmbémaal |y
substi tuted) benzoyl oxy or Co-C3al kyl het erocycl oyl oxy, especially /O/N O
Thi's publ | CAiSAGHe 2Ks el deasEEedhIn PHANS4A2S. WARBOEEEP o 808855 MV @x anpl e

G - C6al kyl 9oy 784ANOPGa/61 198, WOSTRs0MRY! Weerdstmbkyls aaagyg! vl such as
cycl ohexyl, 2, 2-difluoroeth O NRc, where Rc i's G -Csal kyl

- = ; |
o o WD E oA, OB G0y DA BLO S AHOn IYPHET 25 | Curr ent 1y

f d | ' | - y £nt I f
D5 RD 1 8 SO R BB Y e, WO et er oaryl
ei ther of WADEB3ISE), opVOOHIBRY2HONOD4/OB78aH, VYOD4/40B33,iW004H82061.h R9,
wh in; i P 5 I [.4f t hyl ,
am no.of o OBYTER RIS HkeR 1o R RS o el s Do BB S e £ ot e
w t h Cl- Coavipgd/n 01602, WIDAAABL9IE V960PCBRBE200MOME97 18 C3al kyl aryl,

CO C3al kyl het eroaryl, carboxyl, aryl or heteroaryl being optionally
substituted with R10; wherein R10 is Cl-C6al kyl, C3-Crcycl oal kyl,

C1- Coal gox Favaiifed @V fiiitibn e fciflen® a300C(=0)NHL, =0C(=0)-, -NH-, -NR¥-, -NHS(0).-
or -NHC(=0)-, especially —OC{=0)NH- or -NH-. Favoured R® groups for such W
functions include optionally substituted Cy-Csalkylcarbocyclyl or Cy-
Cialkylheterocyclyl, including those described in WO0009543, WO0009558 and WO
00/174768. For example ester substituents, -W-R®, on the cyclic P2 group, include

15 those disclosed in WO 01/74768 such as C4-Csalkanoyloxy, Co-Caalkylaryloyloxy,
particularly {optionally substituted) benzoyloxy or Co-Csalkylheterocycloyloxy,

e

This publication also describes alternative -W-R® possibilities for example Ci-Csalkyl,

especially

20 such as ethyl, isopropyl, Co-Caalkylcarbocyclyl such as cyclohexyl, 2,2-difluoroethyl, -
C(=0)NRc, where Rc is C4-Csalkyl, Co-Caalkylcyclopropyl, Co-Caalkylaryl or Cy-
Cialkylheterocyclyl.

Currently preferred W functions include -S- and especially -O-. Convenient values for
25  R%in such embodiments include Cy-Csalkylaryl, or C,-Caalkylheteroaryl either of

which is optionally mono, di, or tri substituted with R®, wherein;

RY is C+-Cg alkyl, C4-Csalkoxy, NOy, OH, halo, triflucromethy!, amino or amido

(suchas amino ar amide optionally mono- or di-substituted with C4-Csalkyl), Co-



substituted with Cl-C6al kyl), am do (such as Cl1-C3 al kyl am de),

sul fonyl C1- C3al kyl, 5 NO2, OH, halo, trifluoronethyl, carboxyl, or
heteroaryl. Typically, the CO-C3 al kyl conponent of R8 as C0- C3al kyl aryl, or
CO C3al kyl heteroaryl is nmethyl and especially absent, ie C_ The ar_yl or
heteroaryl WORPWHEHOSis as extensively illustrated in tHI/ AP ON

section below. 10 Preferred RO include Cl-C6 al kyl, Cl-Cbal koxy, am no (such
as di-(Cl-C3 alkyl)am no), amide (such4gs as -NHC(O)Cl-CsaI kyl or

C(=0) NHC1- C3al kyl ), aryl or heteroaryl, the aryl or heteroaryl nviety being
optionally substituted with Rto; wherein R10 is Cl-C6al kyl, C3-Crcycl oal kyl,
Cl- Coal koxy, am no (such as nono- or di-Cl-C3 15 al kylam no), am do (such
as as -NHC(C@I@Ia@Balol@daH(ythe&méDyNH@ibcﬁﬁlabebhethwlaqgl being ddtivoakyet hyl , or
het er oar yl . ferr@% 0 | ncJ ude Cl-Cshal kyl, Ci1-C6al koxy, am no, am do
(such as a$ or C(=0) NHC1- Csal kyl) halo, or heteroaryl. 20

Particul ar R?O i@r@t@gani@m CBl©7dyBl©blk§|Ie cnmsh[kbxy @hrmd (subﬁ @Bradfild mdner br Ut yl
met hoxy, chlo (su O C1- C3al kyl or

C(=0) NHC1- @6%%%}“39* W“Browﬁaaéfgai ﬂwdo @H?%%%P@Ca?ﬁ‘yk%'wﬁ)éw‘féﬁﬂgm%'hws of R6

i ncl ude 51- naphbipy hawt {}mluoro@né’tﬁﬂh&é’mbmtd?y]bter%ggy| 1- naphthyl, 2-naphthyl,
or qU|noI|nyI any op whi ch 1's unsubstituted, nono- or dlsubstltuted

with RO as defi ned, in particular 1-naphthyl net hyI , or quinolinyl

unsubst | S PO 58, SGHETh ORI KGR AR e Boheedgr Y
RI8 i s Cl- Gombkthyl andCaspesallk akgentt iei @CThE€3nil kyhetewarylcoomponentiklag substi t ut ed
extensively illustrated in the definition section below.

10
Preferred R® include C4-Cg atkyl, C4-Cealkoxy, amino (stich as di-(C4-C; alkyl)amino),
amide (such as as ~-NHC(O)C4-Cgalkyt or C(=O)NHC4-Caalkyl), aryl or heteroaryl, the
aryl or heteroaryl moiety being optionally substituted with R'?; wherein
R" is Cs-Cealkyl, C3-Creycloalkyl, G4-Cgalkoxy, amino (such as mono- or di-C4-Cs

15 alkylamino), amido (such as as ~NHC(O)C,-Csalkyl or C(=0)NHC-Csgalkyl), halo,
trifluoromethyl, or heteroaryl.

Preferred R" include C4-Cgalkyl, C1-Cealkoxy, amino, amido (such as as -NHC(0)C+-
Cealkyl or C(=O)NHC+-Csalkyl) halo, or heteroaryl.

Particularly preferred R'® include methy!, ethyl, isopropyl, tert.butyl, methoxy, chloro,
amino, amido (such as as —=NHC(O)C+-Caalky! or C(=0O)NHC4-Csalkyi), or C1-Caalkyl

thiazole.

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

30 A currently preferred R¥ is:



wi th Cl-C6al kyl; C C3al kylaryl; or CO C3al kyl heteroaryl,

C- C3al kyl heterocyclyl, said aryl, heteroaryl or heterocycle being
optionally substituted with RLO wherein 5 R10 is Cl-Csal kyl,

C3- Crcycl oal kyl , Cl1-C6al koxy, am no, am do, heteroaryl or heterocyclyl; and
ROb is Cl1- Chaloy39730%- Coal koxy, am no, am do, NO2, OH, hBEHSE2005000097
trifluoronethyl, carboxyl. 10 Convenient R93 include aryl or heteroaryl,

all optionally substituted with R10 as 1 efined, especially where R9a is
selected fromthe group consisted of: S'YR10--CN R10 N R10-NN wherein R10 is
H, C -Coal kyl, or CO C3al kyl - C3-C6cycl oal kyl, ami no (sch as am no nono- or
di -substituted with Cl-Ceal kyl), am do (such as as -NHC(O) Cl-C6al kyl or 15
C(=0) NHC1- C6al kyl ) heteroaryl or cyclyl. R9a is conveniently phenyl
and thus Ris: RL OGa N\ R 9b where »s H, Cl-C6al kyl ; Cl1-C6al koxy; or
hal o; and R9b is Cl1-C6 al kyl, C1-C6- 20, %§9 ami no (such as

Cl- C3al kyl am no), am do (such as as - Cl- Coal kyl or

C(=0) NHC1- C3al kyl ), N, OH, halo, t+ oronet hyl or carboxyl. An

| ) 1S 2005/ 0 ) 05/00009 Oa\ /
21 e gt s SRR LA el
am no (suchwtaihamaﬁojl @p@&abky@drywonﬁngalwhetbmgbs@& CyaleghebetdeyQit €3dl kyl )

SRR ETS RN TR AcTeb X VIR A iR i

5 R'"is Cy-Cgalkyl, Cs—C70yC|Oa|kY|, C1-Cgalkoxy, amino, amido, heteroaryl or

heterocyclyl; and
R% is C1-Cgalkyl, C4-Csalkoxy, aming, amido, NO,, OH, halo, trifluoromethyl,
carboxyl.

10 Convenient R% include aryl or heteroaryl, all optionally substituted with R'? as
defined, especially where R¥ is selected from the group consisted of:

s
/ S ==
R10 _
R10—<\N]\ —(N;kk R10 N@\

wherein R'® is H, C1-Csalkyl, or C¢-Caalky!-C3-Cgeycloalky!, amino (sch as amino
mono- or di-substituted with C4-Cgalkyl), amido (such as as -NHC{O)C+-Cealkyl or
15 C(=O)NHC-Cgalkyl) heteroaryl or heterocyclyl.

R% is conveniently phenyl and thus R® is:

wherein R is H, C4-Cgalkyl; C4-Cealkoxy; or halo; and R¥ is C4-Cs alkyl, C1-Ce-
20  alkoxy, amino (such as C4-Csalkylamino), amido (such as as -NHC(O)C;-Csalky! or
C(=O)NHC-Csalkyl), NO2, OH, halo, trifluoromethyl or carboxyl.

An alternative preferred R? is:



and ROb is Cl-C6 al kyl, Cl-C6-al koxy, am no optionally nono- or

di -substituted with Cl-C6al kyl, am do (such as as - NHC(O) Cl- Cé6al kyl or

C(=O NHGi - G3al kyl or C(=0) N(C1-C3al kyl)2), NX®, OH halo, trifluoronethyl,
or carboxyl. 10 In the i medi ately above descri bed enbodi ments R9b is
conveni ent | WOCIOBE3WFkoxy, preferably methoxy. A furthePCHSEHIBUY? f or
exanpl e when Wis an ether has the formula Ra W Rb (CH2)r | 15 where W is
Nor CH r is Oor 1, Ra" is H Cl1-C6 abgyl Co- C3al kyl cycl oal kyl, Ci-

C6al kyl oxy, hydroxy or amne and Rb' is hal o, C1- C6al kyl,

Co- C3al kyl cycl oal kyl, Cl- C6al kyl oxy, C1-C6t hi oal kyl,

cycl oal kyl CO- C3al kyl oxy, Cl-C3al kyl oxyCl1- C3al kyl, Co- C3al kyl aryl or

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

met hoxy- 2- phenyl - qui nol i n- 4-yl . 20 When Wis a bond then R8 is
preferably a substituted or uns ituted heterocyclic ring system as
described in W2004/072243 or W2004/\113665. WO 2005/ 073195

PCT/ SE2005/ 000097 21 Represent at |s/e xar];erI es of R8 when Wis a bond include
the followi ng aromatics which may FHtINoN A be substituted: 1Hpyrrole,

| Him dazol e, 1H pyrazole, furan, thio 1) x¥zol e, thiazole, isoxazole,

i sot hi azoi e, pyridine, pyndazine, pyrimdiney 5 pyrazine, phthal azine,

gui noxal i ne, qui nazoline, quinoline, cinnoline, IHpyrrolo[2,3]- b]pyridine,
1Hi ndol e, 1H benzoi i dazole, 1Hi ndaz()‘["wvﬂ—l- purine, benzothiazol e,

benZ00X6120|\n¢19re14HRi‘%1§iHZQL-‘teaﬁyICbp&6 C@é[k&ﬂwca%zﬂbﬂlﬁﬂoélﬁrﬁr Lewes dinity 1,
3-di hydro- benzgi m dazol - 2- one dr o- benzoi m dazol - 2- t hi one, 2,

3- di hydr o- PPHNAMmeno- er gtww@mwma ¥l amige (sHeHias. a@éﬂ%ﬁ?@%& 1,
3-di hydsko- l@%ﬂ%ﬁ'd@%ﬁhﬁc?— amylowcb ?W(Mxrky %étaroaﬁw%lrlawehsbye k

benzofuran benzo I soxazo benzo[ d] i sot hi azol e,
1H qui not | Bng- %nes Ci—ﬂe@hyhd%r(as-alk@m aming @pnonali\omnozlorom@ubgumuted with

C4-Cgalkyl, amido (such as as -NHC(OQ)C+-Csalkyl or C{=0)NHC;-Csalkyi or
C(=O)N(C+-Caalkyl)z), NO,, OH, halo, triflucramethyl, or carboxyl.

10 In the immediately above described embodiments R* is conveniently C;-Cg-alkoxy,

preferably methoxy.

A further R® group, for example when W is an ether has the formula
Ra wW_ _Rb

~

(CHy)

|

15 whereWisNorCH, risQor 1, Ra'is H, C1-Cg alkyl, Co-Csalkyicycloalkyl, Cs-
Cealkyloxy, hydroxy or amine and Rb' is H, halo, C1-Cgalkyl, Co-Caalkylcycloalkyl, Cs-

r

Cealkyloxy, C4-Cgthioalkyl, cycloalkyiCy-Caalkyloxy, Cs-CaalkyloxyC4-Caalkyl, Cp-
Csalkylaryl or Co-Cjalkylheterocyclyl. A particularly preferred ether substituent is 7-
methoxy-2-phenyl-quinolin-4-yl oxy.

20
When W is a bond then R® is preferably a substituted or unsubstituted heterocyclic
ring system as described in WO2004/072243 or W02004/113665.



car bazol e, | H quinazolin-2-one. Additional representative exanples of R8
when Wis a bond, include the follow ng 15 non-aromatics, which may be
optionally subsbstituted: aziridine, azetidine, pyrrolidine,

4, 5-di hydr o- 1H pyrazol e, pyrazolidine, imdazolidin-2-one,

i m dazol i di f¥020eRTAMe, pyrrolidin-2-one, pyrolidine-2, RCAISBR@SO00097

pi peri di ne- 2, 6-di one, piperidin-2-one, piperazine-2,6-dione,

pi per azi n-2-one, piperazine, norpholine,,thionorpholine-1,1- dioxide,
pyrazol i din-3-one, imdazolidine-2,4-di'one, piperidine, tetrahydrofuran, 20
tetrahydropyran, [1,4]dioxane, 1,2,3,6-tetrahydropyridine. Preferred val ues
for R8 when Wis a bond, include tetrazole and derivatives thereof. The
tetrazole noiety is linked to the cyclic P2 scaffold and optionally
substltuted as shown below /[/z=~\{ \@é? YNNNN Y
25 wher ei nRepreseniafye.exaieples 8hit weey ly? !a%lnglpﬂ%awofp"a\s@arﬁroma@az -0-,

-NH, - N( Ryhibh mayr?pmna@(b@%%suﬁﬁ@d -1 ole, Qiln'nﬁia'%glee%ﬁ&/r&icﬂénfﬁﬁ‘ﬁ gr oup

consi sting of: absent, - NH; i s selected fromthe group
consi st i ngthigihepg, cqazcisathv@mole wx@m{eysoth@éolmm@@/ @73@%@@!@2@5/ 000097

22 C3he iereﬁxahalpmﬂﬂ?ﬁf décﬁnoghﬁé’tq‘%u%%wcg@hgﬂﬁo%é)‘éﬁwn%ﬁﬁ‘%;ﬁ-? E\@Q%t 2:3 Ve

d - Ceal car’bocyc terocycl
exanpl es ob lpyiidise, |1tthr@lalet; éﬁrmbmdazcée d¢l-ndszale, b‘éLdfpur\ne etmneomlazble5

W20041072 %ﬁ m r
W)20041113%%§0%Q% ﬁ‘{]ﬁgf&%?e r'r eﬁ]fp?/ +|ﬁ<¥e,“s1'7-?|rﬁ[%‘fl\1ﬂ§ bﬁﬂ: é q dydrl ncl ude
tri a;ol e abehzdémideatliverse, 11; Befileairo- b@thDm_rdaaaleﬂ-mlorm ét 9—ci|hydlrm nkfedddile t he
&ycl e P2 ?,%951 (%Jro II’IJ(lJ 2o ?pl%cllc}/ e—2?£8%¥1é,tﬁt3%j hy fro%enzoumtc?azow 2- oneXIHN NNN
10 1H-pyrrolo [2, 3-c]pyridine, benzofuran, benzo[blthiophene, benzo[dlisoxazole,
benzoldlisothiazole, 1H-quinotin-2-one, 1H-quinolin-4-one, 1H-quinazolin-4-one, 9H-

carbazole, 1H-quinazolin-2-one.

Additional representative examples of R® when W is a bond, include the following

15 non-aromatics, which may be optionally subsbstituted: aziridine, azetidine, pyrrolidine,
4 5-dihydro-1H-pyrazole, pyrazolidine, imidazolidin-2-one, imidazolidine-2-thione,
pyrrolidin-2-one, pyrolidine-2,5-dione, piperidine-2,6-dione, piperidin-2-one,
piperazine-2 6-dione, piperazin-2-one, piperazine, morpholine, thiomorpholine-1,1-
dioxide, pyrazolidin-3-one, imidazolidine-2,4-dione, piperidine, tetrahydrofuran,

20  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 -y
N—N =N N=N
i 7N\ v ;A ;N oy
N, N N a” N 2N N N\_,QK
i o T T

25
wherein Q* is selected from the group consisting of absent, -CHa-, -O-, -NH-, N(R™)-

, -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, C4-Csalkyl, Co-Caaryl, Co-



10 -" f'~" wherein X* and Y are independently selected fromthe group
consisting of: H, halogen, C -C6al kyl, Co-C3carbocyclyl, -CH2-am no,
-CH2-aryl am no, -CHz- diarylamno, -(C=0-am no, -(C=0-arylam no,
-(C0O-diaryl am no, Co-C3aryl, Co- C3heterocyclyl or alternatively, X* and
Y* taken togﬂpﬁéw(wl?h the carbon atons to 15 which they rPITsFacsached, form
a cyclic noiety selected fromthe group consisting of aryl and heteroaryl.
Representative exanpl es of substituteddoriazoles are as described in table 2
of W)2004/072243 and the structures following i medi ately after, or
W)2004/113665. 20 Further preferred values for R6 when Wis a bond, include
pyri dazi none and derivatives thereof. The pyridazinone noiety is linked to
t he cycl i chﬁEtesmxa/bfybhnﬁ R\ ds selectedrfadnh thesarbsp consistihgasf: idhowGedflow. z Y\ Y
[~1J" Né Mogz % gaé ang?CT/S %005/ 000097 23 wherein X*, Y* and Z*
are i ndepe??(ﬁ WPV sareRbed ¥ ¢ReY ':5foup consisting of: H N3, hal ogen,

G - Csal kyl, carbocyclyl am no, Co-C3aryl, -S-aryl, -0-aryl, -NHaryl,

di aryl am no, t er oar Co- C3het er cyclyl,, -S- heteroaryl,

-0- heter oa?‘%resqﬁﬁt'vﬁ@cxéﬁl?iﬁ/?f %‘IbSt'tHTetdé?'ﬁ%Ftoi?Qﬁeqr? aS)@eéﬁHb ’Brta@’eérﬂ‘] Z taken
toget hey Wyidzoblye7224Pamy MHeOstRicRIrE OBV smh@naaaé@a&éwﬁw@zod@fme@s aryl or
heteroaryl cyclic noiety. Representative exanples of substitut ed

pyri dazi nones are as described in table 3 of W?20041072243 and t he

S”UCt“reSFJrfP\\ALB?@fé}ged MR ﬁ;rggsw;%fntwns%owwéaéﬂr%ﬁ@ andl&rﬁéﬁ’\f rred P3

groups, i.e en mis 1 resenble natural or unnatural amno aci
especi al | ythaledbHaeitdazeie meiety isdiked tetheayclic Wabgafiold andopyenally.- i so! eucyl or
Ia)_ leucyéubstatﬁférdtaﬂeghoWnet;e%\K/.ed P3 groups, as shown in WO 02/01898 i ncl ude
X Y X
N
i
10 “ ™

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

aryl and heteroaryl.

Representative examples of substituted triazoles are as described in table 2 of

WQ2004/072243 and the structures following immediately after, or W02004/113665.
20

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:
Y* z*

X
RS
N

o) N~
Yy



C3al kyl cyc

| oal kyl al a ni ne, especially cycl ohexyl al ani ne, optionally

substituted with C02Rg, where Rg is H, is C -Csal kyl, Co-C3al kyl aryl,

Co- C3al kyl
N acet yl pi
Cl- Csal kyl
Co- C3al kyl

het erocyclyl, Co 15 C3al kyl cycl oal kyl or am ne; or

PRIy Mhe3@E tetra hydropyran. Preferred R 1 groupSedsauaet ncl ude

, Co- C3al kyl carbocyclyl for exanple Co-C3al kyl C3- Crcycl oal kyl yl ,

aryl or Co-C3al kyl heteroaryl, any of which is optionally

substituted with hydroxy, hal o, ami no, @B-C6al koxy, Cl-C6thioal kyl,

C(=0 OR a,
het er ocycl
Particul ar
phenyl et hy

car boxyl, (G -C6al koxy)carbonyl, aryl, heteroaryl or

yl, especially where the 20 substituent is hydroxy or C(=0)OR1l4

B ST b e AR SRR v

2- pyri dyl mfafigen, Gr-ByslkaXdarbeERNY | dih& Y - C iy CB-89K YORSOPYNH-alle nost

preferred R.1 values _are currently tert- 25 butyl, |sobutd;
An enbodi mstarylaming, ditetrreaviasnng rer-teeteressbiingsheipasi!

is 0) and \hebsinort BferRativann o &

\ Yl
Representative Substructures |n'3:f]uc?z those of fornmu

§ishd® GRERMYEth Hé\ﬁtHJ( ig%a

) bms
[ elow WO

or cycl ohexyl .

|,
hetetoasfishiidt 1ie n

2005/ 0731950 pOchsE0as BEebed. fopm aparyl pr RatseaidyeMclia mRetR11' 1§ wherein Rx

and Ry are as defined above, preferably H Rlt' is Cl-C6 al kyl, preferably

C3-C5 bran

L- i sol eucylRepregentadive pixamples@f-sGBsiitiigt EPridazironet aad Ry descritedds tabje 8 ohexyl

5 cycl ohex
CO- C3al kyl

10

15

- 20

25

ched al kyl such as the side chains of L-valyl, L-Ieucyl,

or

ﬁ&@b@%{}@%?gfd)tﬁeéﬁlﬁwésﬁﬁ%@@f’@mgai%{e:lyomé’radr\583062!1 {dedP al kyl,

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 Cg-
Caalkylcycloalkylalanine, especiaily cyclohexylalanine, optionally substituted with
CO2Rg, where Rg is H, is C4-Cgalkyl, Cs-Csalkylaryl, Co-Caalkytheterocyclyl, Co-
Csalkylcycloalkyl or amine; or N-acetylpiperidine or tetrahydropyran. Preferred R
groups thus include C1-Cgalkyl, Co-Caalkylcarbocyclyl for example Cg-CialkylCs-
Crcycloalkylyl, Co-Caalkylaryl or Co-Csalkylheteroaryl, any of which is optionally
substituted with hydroxy, halo, amino, C1-Csalkoxy, C1-Csthioatkyl, C(=0)OR™,
carboxyl, (C+-Cgalkoxy)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-pyridylmethyl, 4-hydroxy-
phenylmethyl, or carboxylpropy!. The most preferred R'! values are currently tert-
butyl, isobutyl, or cyclohexyl.

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

substructures include those of formula i below:;



Al ternatively, conpounds of partial structure |li may be macrocyclised
between an appropriate value of R7 and one of Rx, Ry or R11'. 10
Represent ati ve enbodi nents of P3 groups which |ack a carboxy function (ie
variable U is absent) include those of fornula Viia-VMlid below O Rqg RA
NRz A) Ar~~NOOON ia VIib RAR, O O RAR- O-' // N SPCTREMPEIMPIA N O O
?~Vlic vhd where Ar is carbocyclyl or heterocyclyl, especially aryl or
heteroaryl, any of which is 15 optionghly substituted with R9. Although the
partial structures of Fornulae Vlia - VIid have been illustrated in the
context of a conpound wherin k is 1 and g is 0, it wll be W 2005/073195
PCT/ SE2005/ 000097 25 apparent that such configurations of Formula VIi apply
also to other values of q° and k. SimlarlRx although the parti al
structures of forrmulae Vlic and i d show " group corresponding to
| eucine, it will be apparent tha 16?hﬁé\aﬁ2 ?‘v’{;ur ations will be applicable
to other R' groups, especially those lresepbling the side chains of natural 5
or unnatural L-am no acids, for exar’rﬁye t*wutyl alanine/t.leucine. R15 in
t hose conpounds of the invention wherein nis 1, is preferably optionally
substituted Cl-Csal kyl or CO-C3al kyl catibocyclyl for exanple
CO- C3al kyl €3- C Vi l.C optionally substituted.
Preferred reg'r?%’%&gbg ?lslsﬁgﬁrll%c{ame, Bre'f@é’bl? B,

R'" is C4-Cg alkyl, preferably C3-Cs branched alkyl such as the side chains of L-valyi,

L-leucyl, L-isoleucyl, L-t-leucyl; or C;-CaalkylCs-C; cycioalkyl such as cyclohexyl or
5  cyclohexyimethyl;

R'®? js —~Rba, -S(=0)pRba, -C(=O)Rba;
Rba is C4~-Cg alkyl, Co-Csalkylheterocyclyl, Co-Caalkylcarbocyclyl.
Alternatively, compounds of partial structure fi may be macrocyclised between an
appropriate value of R” and one of Rx, Ry or R™"".

10
Representative embodiments of P3 groups which lack a carboxy function (ie variable

U is absent) include those of formula Viia-Vlid below:

o] Ry Rq
/LL Rz Rz
N N
Ar N Ar/\N
o] Q
Viia Viib
R
o0 Ra o a
Y nRz Vs Rz
Al - ~N A
0 [®]
Vlic Vlid

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 Vlia - Viid
have been illustrated in the context of a compound wherin kis 1 and ¢ is 0, it will be



10 anal ogues of natural or unnatural am no acids, especially aliphatic am no
acids such as L-valyl, L-leucyl, L-isoleucyl, L-t-leucyl or

L-cycl ohexyl al ani ne and thus favoured R15 groups include cyclohexyl,

cycl ohexyl nethyl, tert-butyl, iso-propyl, or iso-butyl. Preferred G values
i ncl ude - NRYO 2068458WFal |y wherein Ry is methyl or pref er BEVSEAYSAGH097 15
hydrazi ne. A further preferred Gvalue is 0 thereby defining an ester with
the carbonyl of P4 (if present) or -the $arbonyl of P3 (if present) or an
ether in the case of variants wherein oup U is absent. Conventional
pharmaceutically acceptable ethers or esters 20 capping groups for R16

i ncl ude Cl1-Csal kyl (especially nethyl or t-butyl), Co- C3al kyl heterocyclyl

(especi al | )épFé(ﬂéhﬂMht smrwnﬂgmmhs/bﬁ Fd?mm%lr\l/ldmbply Q‘l@bph@lhdﬂ(lblues@f gedrazi nyl )
or C0- C3al ky car boc espeC| ally phenyl

| f which
i s optional §‘”§@B¥t tﬂ"ﬂﬁ@?ﬂ Wi Ratial\iugties efdergu %}’ﬁ%an%w @)ﬁa"l%l%xs 25I :

Favoured cg @%chﬁftd I@M&Hé'l?ﬂlll%rh{ﬁﬁl’ﬂ?ﬁ tl%@t?@bs@ywnﬁéu@ﬁorﬁémmtﬂeonm ity,
for exanple wher e is - - mis 1, bei ng zero

Al t er nat i vepplicadlsgecithanR/' gimwscesnacially dase r@%bimséhe ﬂﬂemamsw@ﬁtua@

- NHNH- . .Co I I hyAeazi ne at both G and T.
Pr eferrgd %gﬁ@&ﬁ& EI\Iymmt BSH O#P%S%R}F?gﬂ%éelréglpgﬁm and n are zero include
conpounds of the parti al struct ures Vlja- VIjb 30 bel ow. WD 20051073195

PCT/ SE2005 QO 6. " Rz R OR
O VI o vij i Baosq Gopente of WOt Wit o T8 Melstadil ap iy kgl (or
Cl- g:?,al kyl h;egﬁmguegfO1?jﬂeatkgflhor€10~0%lkwgdrb@aybtybfyocbyéfmpm}r({h{]ma;dqgm@?ﬁayc?atkﬂ kylj
carbon is substifute an ne e keto nction an
rab l's tnay huhikharawhe onbnalt oy SBiRy reRuplEAGphPS A bicall

10 analogues of natural or unnatural amino acids, especially aliphatic amino acids such

as L-valyl, L-leucyl, L-isoleucyl, L-t-leucy! or L-cyciohexylalanine and thus favoured

RS groups include cyclohexyl, cyclohexylmethyl, tert-butyl, iso-propyl, or iso-butyl.

Preferrad G values include —NRy-, especially wherein Ry is methyl or preferably H, or

15 hydrazine.

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

20 capping groups for R' include C4-Cgalkyl (especially methyl or t-butyl), Ce-
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 Cq-Cealkoxy.

25 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- Vijb

30 below:



al kyl carbocyclyl nmoiety. Formula VIjb depicts a variant where R16 is a

nmet hyl ene group whose carbon is substituted with an oxo substituent and
also with -ORb, where Rb is as defined above, typically, Cl-C6alkyl, such
as t-butyl, Co-C3al kyl heterocyclyl such as pyridyl, or

Co- C3al kyl cswthweyeBigs, such as benzyl or phenyl, any of WAT/BEROPEI0AE7
optionally substituted as defined above. Conpounds of partial structures
VIja and VIjb can be |linear nolecules g shown (both R are H), or
preferably one of the depicted R groups can be nacrocyclised via J to an
appropriate R7 group. Alternative hydrazines of Fornula VI where mis 1

i nclude those of partial structures 15 VlIjc and VIjd below R Rg ix R15 U
Ix R16-1 IN11 NGNRz RI6 NR OORu RdI ORz VlIjc VIjd where G RI15,
R16, Rx, Rd, Rq, Rz,and Ru gye as defined for fornulard/l above. Conpounds
of parti al structureso\/lchan d can be |inear nogjecty as shown (both
Rx and Rd are H), or pref ePabI ) e, of the depi g¢ited gr oups can be
20 macrocyclised yiga appr opLi at eRﬁ7\gb Uprp N :
PCT/ SE2005/ 000097 27 Allt houh Rormul ae Vija-Vijd lare (epReted with a five
menber ed carbocyclic rify asOPP2 scaffold, it WI | IRibe @pparent that this
aspect of the invention is equally adapt ed to other configurations of ¢
and k. Favoured enbodi mentjawi thin forrmula Vija-Vjdlincl ude 5 those wherein
Rg and Rz are H, or those wherein Rz is an olefinic bond and Rg is Cl-

C3al kyl . Alternative hydrazine-like configuration are found when Gis am no,

and m and ﬁmaﬁ%mmaea@%gﬁ@v Vi cBRplibdesau s siy @ e DBGRRELR Ao

defi ned bel ow, for exa romd ur at
het er ocycl €-&salgdearnecyche) vwwre@dbﬁ flaaé atmybaﬂm lﬁyslubstltuted with an oxo group

5 to define the keto function and R is the remainder of the alkyl, alkylheterocyclyt or
alkylcarbocyclyl moiety. Formuia Vljb depicts a variant where R is a methylene
group whose carbon is substituted with an oxo substituent and also with -ORb, where
Rb is as defined above, typically, C1-Cgalkyl, such as t-butyl, Cy-Csalkylheterocyclyl
such as pyridyl, or C4-Caalkylcarbocyclyl, such as benzyl or phenyl, any of which is

10 optionally substituted as defined above. Compounds of partial structures Vija and Vijb
can be linear molecules as shown (both Rj are H), or preferably one of the depicted
R} 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
15 Vlijc and Vljd below:

R Rq
X R15 U Rx

T
R16 )L N
\G T/

Rz [ | Rz
o] R 0]

Vijc Vljd
where G, R'®, R'®, Rx, Rd, Rq, 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
20 macrocyclised via J to an appropriate R7 group.



pi peridinyl and especially norpholinyl., Exanples of such enbodi nents

i nclude those of the fornulae VIjc and VIjd: RB RB WW Rg RRg Rx NN NN
Q OQ OVIjc Mjd Conpounds of partial structures VIjc and VIjd can be

| i near nol ecul es as shown or 15 preferably Rx can be macrocyclised via J to
an appropri Woe0RP7¥dup. Al t hough these partial structur®sUVHH280598Ptted with
a five nenbered ring as the P2 scaffold, it will be readily apparent that
this configuration extends to other valares of g and k. Simlarly these
configurations will be applicable to other N-|inked heterocycles as R16. 20
Ret urning now to Fornulae VI In general, favoured R16 groups for the
conpounds of the invention include 2-indanol, indanyl,

2- hydr oxy- 1- phenyl -et hyl , 2-thi ophenenet hyl, cycl ohexyl met hyl ,

2, 3- et hyl ' L ia CUGI . - i |,
oyl obut y1 ARG RERA e OHE ¥ B g Ry ERRYIey EIRMIEICH R
2005/ 0731 9%zaPad/ SREORSARGIOK thaBis@sepeetrdf the preftonrie dqiRdly afaptgsstoiativdrude
2-indanol, indan.. 2-hydroxy-l-phenyl-ethyl . 2-.thiophen l.
2 5 et vyl enEARRUpR PR, PRl erBhttans vt KERUAA BN s 1 nel ude
L- am no acthdse whereéi Rqtahd Ra ate H aithiosesvinenéin Ridis ah didfinic bortDambRyiaCl-y
occurring Lf’gm‘n aci ds. Exanpl es of non-natural am no acids include L-
bet a- net hy %aLhy'onyI met hyl al ani ne, L-cycl ohexyl al ani ne, L-tertiary-I|eucine,
L- norleucine, L-norvaline, L-ornithine, L-sarcosine, L-citurline,
L- honmophenyl al ani ne, L- honoserine, L-beta-(1 -napthyl)al anjne,
L- bet a- ( 2-migsedive)wdeanslike onfiglaratipm g fapnd When & BAHEC 2L 3K L€ t he
D-ani NO_ach Ghadee iLSPROMES uhSathified ReBRichEi8las UBAG BOORS tl @D am no
aci ds beari'ng other side chains, such as ose |1 sted above.

10 pyridy! or pyrimidy! or a saturated heterocycle as defined below, such as piperazinyl,

piperidiny! and especially morpholinyl., Examples of such embodiments include those
of the formulae Vijc and Vljd:

138 R8
w w
Rq Rq
Ii?x I?x
(\N/““ﬁf '/\N/NWQ\
b S
Vije Vijd

Compounds of partial structures Vijc and Vijd can be linear molecules as shown or
15  preferably Rx can be macrocyclised via J to an appropriate R” group. Although these

partial structures are depicted with a five membered ring as the P2 scaffold, it will be

readily apparent that this configuration extends to other values of ¢’ and k. Similarly

these configurations will be applicable to other N-linked heterocycles as R'6.

20 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-thiophenemethy!,
cyclohexylmethyl, 2,3-methylenedioxybenzyl, cyclohexyl, phenyl, benzyl, 2-
pyridylmethyl, cyclobutyl, iso-butyl, n-propyl, methyl, or 4-methoxyphenylethyl.



' Cl- Coal kyl ' (al so abbrevi ated as Cl-C6al k, or used in conpound expressions
such as Cl-Cbhal kyl oxy etc) as applied herein is neant to include straight
and branched chain aliphatic carbon chains such as nethyl, ethyl, n-propyl,
i sopropyl, QPubhdbmsidssobutyl, t 15 butyl, pentyl, isopenpytsedessohoss heptyl
and any S|nple i soners thereof The al kyl group nmay have an unsaturated
bond. Additionally, any C atomin Cl-Cbal kyl may optionally be substituted
by one, two or where valency permts thé8e hal ogens and/or substituted or
the al kyl ene chain interrupted by a heteroatomsS, 0, NH If the heteroatom
is located at a chain termnus then it is appropriately substituted with one

20 2 h g0 C4al k: | th di
meani ng 19 ER BsREReL AP HonAEcdidae i St fabola g R
' C1- C3al kythioprenapieltiived, ﬂemahwenémbwdeszymfayd;loh@tméthypr opyl, isopropyl,

cycl opropyl, any of which nmay be optionally substituted or het eroat om
interupted as described in 25 the paragraph above or in the case of C2 or

C3, bear a@nﬁﬁm?él%hﬂﬁ@dcﬂag%l&i&haﬁ%o SditkWhbreinGhe GRicodHaM RNt oﬁé oamal i ed

herei n describes a dival ent Cl-C3al kyldiyl noiety, including dp ene,
ethyl ené arfl nebpsely %QCPV’%EQfHVPéWéis EW?'?%PE%‘PW 9%&%@@%%@9#&?@ €30 chai ns
for J may fl'ﬂr%?é n t th

het er oat ongg&g@é@ %‘slalrﬁérgmﬁgove /E’B% 1%lgﬁllg%T Er%rg l%%@%\/u? 29 ' Am no'

i ncl udes NHQUeNm(BlLGMVMWe bforN(mne d:&aemdsyle) bcitudipeci domppaeryt3aainiyl -

i ant d
& o neicr- RS, ERASRE arb b Rhp R8T sBR SR & e e 1
_Cgl aO) y( Cl- @Bfarhd@ctlc)léalso mdﬂlrd(e(th@)mﬂarrﬁmadxd(dd correfsponcﬁxgtaltmir?_ ZOd\lfrﬂ(JeI;aqe))aﬁH@(n CHSrreéﬁt
i u | S i e inis
o 1 nel e 2BHS ane cipminp scidk bearihey g f HRsp BB H0UE: 0. 10
'Cs-C3al kylary[' as applied herein is neant to |ncI ude an aryl noiety such

as a phenyl t hen fused to a C3-C7cycl oal kyl for exanpl e
i ndansl " Wi e gﬂ; angg abbrelviate c}/as C1-Cealk, or used in compound expressions slich 2

C1-Csalkyloxy etc} as applied herein is meant to include straight and branched chain
aliphatic carbon chains such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iscbutyl, t-

15 butyl, pentyl, isopentyl, hexy!l, heptyl and any simple isomers thereof. The alkyl group
may have an unsaturated bond. Additionally, any C atom in C4-Csalkyl may optionally
be substituted by one, two or where valency permits three halogens and/or
substituted or the alkylene chain interrupted by a heteroatom S, O, NH. If the
heteroatom is located at a chain terminus then it is appropriately substituted with one

20 or 2 hydrogen atoms. C4-Csalkyl and C,-Csalkyl have the corresponding meaning to
C1-Csalkyl adjusted as necessary for the carbon number.

'C1-Caalkyl’ as applied herein includes methyl, ethyl, propyl, isopropyl, cyclopropyl,
any of which may he optionally substituted or heteroatom interupted as described in

25 the paragraph above orin the case of C,or C3, bear an unsaturated bond such as
CH2=CH.

“C4-C; alkylene” as applied herein describes a divalent C1-C3alkyldiyl moiety,
including propylene, ethylene and especially methylene. The typically longer alkylene
30  chains for J may comprise 1 to 3 unsaturations and/or interruptions with heteroatoms

as defined above.



directly bonded (i.e. Co) or through an internedi ate nmethyl, ethyl, propyl,
or isopropyl group as defined for Cl-C3al kyl ene above. Unl ess ot herw se

i ndicated the aryl and/or 15 its fused cycloal kyl noiety is optionally
substituted with 1-3 substituents selected from halo, hydroxy, nitro,
cyano, car bd%y200893¢Csal kyl , Cl- Csal koxy, Cl- Cb6al koxyCl- CBET&}1005/000097

Cl- Csal kanoyl, am no, azido, oxo, nercapto, nitro Co-C3al kyl carbocyclyl, Co-
C3al kyl het erocyclyl. "Aryl" has the corrgspondi ng nmeaning, i.e. where the
Co- C3al kyl linkage is absent. 20 'CD-C§§IkyICBC7cycIoaIkyI' as applied
herein is nmeant to include a C3-Crcycl oal kyl group such as cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl, which cycloalkyl is
directly bonded (i.e. Csalkyl) or through an internediate nethyl, ethyl or

proyl group as defined for Cl-C3al kélgene above. The cycl oal kyl ygr oup may
contain an 2mingnstudesaNel. Bbied-Ceatiyey N(Btrerafifiyde qsparialy 6d-GarkyE yaiants kyl

noiety is optionally substituted with 1-3 substituents selected from hal o,
hydroxy, nitro, cyano, carboxy, Cl-Csalkyl, Cl-Csal koxy,
Cl- Coal koxy&mnidosumckges CCIOME andhalitylamisdei sveh ag £(80)NUKe-Cealigl EpDMN(Cri tr o

Co- C3al kyl car |y L _13)?;} |_pe ChvioSiahiedsar lyl' as
appl i ed%yheﬁﬁaﬁgggéﬁégﬁy&g I C%HQS%@'%@M%r@%lQ%OCO- f@“cﬁ& l&%&%ﬁ‘

C3al kyl C3- Gdcsamgde «kNHC (£0)&H4E(CH e malusingi -MNiH(CaO@B:-Chakdr yl  or cycl oal kyl
group is WD 2005/073195 PCT/ SE2005/ 000097 30 optionally substituted with
1-3 substituents selected from hal o, hydroxy, nitro, cyano, carboxy,

Cl- Coal kyl ,'H&Ib- dedrldgenias dpblied akbkatx isCGhesriad nglude @, -CToRY, Kk apaeydulargohiivo

azi do, oxo, nercapto, nitro, CO-C3al kyl carbocyclyl and/or

CO- C3al kyl W@F@fﬁ@%@&ﬂqom" Car bocycl yl " has the correspondi ng nmeaning, i.e.
where tge CO-C3al kyl linkage is 5 absent ' C6-C3al kyl heterocycylyl' as
applied herein is neant to include a nonocyclic, saturated or unsaturated,

het er oat om eohsaikyianigas apRfies rateiads megat fodndyde amanpmaietipuch apprseavi nyl
a1 BPED MoreisgRld co e g o R SR i 7 ! V1 10
furanyl, t hiireetiM bongee i(is:Co) or through an intermediate methyl, ethyl, propyl, or isopropyl

group as defined for C4-Caalkylene above. Unless otherwise indicated the aryl and/or

15 its fused cycloalky! moiety is optionally substituted with 1-3 substituents selected from

halo, hydroxy, nitro, cyano, carboxy, C4-Csalkyl, C{-Csalkoxy, C1-CsalkoxyC4-Cealkyl,

C1-Csalkanoyl, amino, azido, oxo, mercapto, nitro Cp-Caalkylcarbocyclyl Co-

Csalkylheterocyclyl. “Aryl” has the corresponding meaning, i.e. where the Cy-Csalkyl

linkage is absent.

'‘Co-CaalkylCsCeycloalkyl’ as applied herein is meant to include a C3-Cocycloalkyl
group such as cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl or cycloheptyl, which
cycloalkyl is directly bonded (i.e. Cpalkyl) or through an intermediate methyl, ethyl or
proyl group as defined for C4-Cjalkylene above. The cycloalkyl group may contain an

25 unsaturated bond. Unless otherwise indicated the cycloalkyl moiety is optionally
substituted with 1-3 substituents selected from halo, hydroxy, nitro, cyano, carboxy,
C1-Csalkyl, C1-Cealkoxy, C4-CaalkoxyCi-Csalkyl, C4-Csalkanoyl, amino, azido, oxo,
mercapto, nitro Co-Caalkylcarbocyclyl Co-Caalkylheterocyciyt.

30 ‘Ce-Csalkylcarbocycly!’ as applied herein is meant to include Cg-Csalkylaryl and Co-
CaalkylCs-Creycloalkyl. Unless otherwise indicated the aryl or cycloalky! group is



pyri mdyl, pyridazinyl, pyrazolyl, or any of such groups fused to a phenyl
ring, such as quinolinyl, benzimdazolyl, benzoxazolyl, benzisoxazolyl,
benzot hi azi nolyl, benzi sot hi azi nolyl, benzothiazolyl, benzoxadi azol yl,
benzo-1, 2,3-triazolyl, benzo- 1,2,4-triazolyl, benzotetrazolyl,

benzof ur any ™0 WEHYS1%i enyl , benzopyridyl, 15 benzopyri ni BGT/SE2005/000097
benzopyri dazi nyl, benzopyrazolyl etc, which ring is bonded directly i.e.
(Co), or through an internediate nethyl30ethyl, propyl, or isopropyl group
as defined for O -C3al kyl ene above. Any such non-saturated rings having an
aromatic character may be referred to as heteroaryl herein. Unless
otherwi se indicated the hetero ring and/or its fused phenyl noeity is

opti onal | yoptithatly ébu»tis@d;t%wﬂl wgréml:ﬁs@&nmmmml ? ﬁomgmtfﬁdrkdmyplgigb%%ﬁmh?’dr oxy,
nitro, cyano, carpoxy a C6al_kox - ox al ky

G - Ceal kanB¥PoXa 1 Tﬁﬁauﬂklcdtpﬁag‘)‘?gy %OQ s E?ib‘ kg, &‘%%k% y"’]"ﬁ‘HP'bocycl yl,
CO- C3al kyl Bﬁ&@rd%@}’ﬁieydapto '?ﬁ?c?rCS?)CO'{ahléﬂcarb%&g%yI'dﬁHﬂr @@f%blkym&‘b@oéﬁ:ﬁjl

correspondi ng neani e, where the X | i nkage is a bsent. 25
Typical ly mreqafa/@%was@th@ceraewwgynewgaﬂ pewheierthe F«o?%@ kagefs t he above
deflnltfon b&¢ thus a nonocyclic ring with 5 or espeC|aIIy 6 ring atons, or
a bicyclic ring structure conprising a 6 nenbered ring fused to a 4, 5 or 6
menbered ring. Typical such groups i ncl ude C3-Cé6cycl oal kyl phenyl benzyl ,

t et r ahydr ox&a&?tg K%@eﬁe?&cﬂo@&?% ap. ébdﬁé}gi%s n'ﬁetaﬁ{ 89%{811%{%13%'8% é’lﬂ\fe{fi’z{fd3 panyl,

azocanyl, |onDr

pi per azi nybr unsadubieﬂyhetematcanwontaﬁmgﬂ@@éﬁﬁé@ﬁpﬁ@mﬁﬁzﬁaﬂmmm? 31

t et rahydropyr an tetr t hi ran f uran

t et r ahydr og%? yl py[ar;p&ﬂ doa@#yfé’% 9/0'§ @F){ '?@é&lgﬂﬁ"y"ay?wlazol yl,
i mdazobyl thigpem, djx@tliazolpb{l’ll,m-dﬁmly,l 1 pyn@@orwltetrw;ﬂ dazawwhmmawmml yI
pyrazolyl, indol furan benz thlen ben

benzt hi azopwmldbﬁéﬁ’&r‘ by ﬂvrazsivharéaxa %Hf;'mgr i fised ?R/Pp gny 7 g such as

t et r ahydr oguihB@iyi, @éhznrﬂ@%WI NSdrizBXAzolyl, q:ternﬁemz@mmwmhamtyz qui nazol i nyl,
t et rahydr oqui nazol i nyl ui noxal i n may be optionally

subst it ut eﬁe%so’ﬂé!éf—mﬁ‘éb bﬁ@?ﬂgh'ﬁzomhée%&xa@'aﬂéﬂ h‘é’l@rb@fb"l”@z%ﬁ BERZ0hus
i ncl udes radi £85505H58nAstety2diR! Bdhsbiuranyl, benzothienyl, benzopyridyl,

15 henzopyrimidyl, benzopyridazinyl, benzopyrazolyl etc, which ring is bonded directly
i.e. {Cyp), or through an intermediate methyl, ethyl, propyl, or isopropyl group as
defined for C¢-Czalkylene above. Any such non-saturated rings having an aromatic
character may be referred to as heteroaryl herein. Unless otherwise indicated the
hetero ring and/or its fused phenyl moeity is optionally substituted with 1-3

20  substituents selected from halo, hydroxy, nitre, cyano, carboxy, Cq-Cgalkyl, C4-
Csalkoxy, C4-CgalkoxyCq-Csalkyl, C1-Cealkanoyl, amino, azido, oxo, mercapto, nitro,
Co-Csalkylcarbocyclyl Co-Cialkylheterocyclyl. “Heterocyclyl” and “Heteroaryl” have the

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

25 Typically heterocycy! 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,
30 indenyl, indanyl, heterocyclyl such as from azepanyl, azocanyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl,



10 pyrrolidinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, norpholinyl,

t hi onorpholinyl, pyranyl, thiopyranyl, piperazinyl, indolinyl, azetidinyl,

t etrahydropyranyl, tetrahydrothiopyranyl, tetrahydrofuranyl,
hexahydropyri m di nyl, hexahydropyri dazi nyl, i

1,4,5, 6- tet“ﬁﬁ@@%ﬁﬁ?iinidinylanine, di hydr o- oxazol yl,  PCT/SE2005/000097

1, 2-thiazinanyl -1, 1-di oxide, 1,2, 6-thiadiazinanyl -1, 1-di oxi de,

i sot hi azol idinyl - 1 1 -dioxide and |n1da§plld|nyl 2,4 15 di one, whereas the
unsat urated heterocycle include radicalS with an aromatic character such as
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl,
isoxazolyl isothiazolyl oxadiazolyl triazolyl tetrazolyl, thiadiazolyl,

pyridinyl, tetrrawcurdp fanyl, tetmwmrdmmyényl pybpynanytl furarryttdbirainydybfuranydol yl,
isoindolyl. In eac fase t he, het eroc cle ﬁ é conden ed WI a phenyl
ring to foleWLEYEPH iXaz9Hgiseyazabi th E@'WSWH peylsPyrgl rﬂé@f‘"& L't he

conpounds B\eraEtlﬂ?I mﬂ{yl 't@tYfib‘ld\)I%]/r%Iylhﬁdd}ﬂrﬁéﬁz%ﬁﬂaW @lérfzfoﬂf@m cheni cal

strategies 1 n sol u ion or hase or a combination of both.” The suitably
protected beegimidggaly!, banztalaaglyblb@ewaéalw penzigoxggolyt: ewpwland subsequent | y

coupl ed 25 Eg&%gﬁmbln‘?yl i gcgrﬂtgmyl Fé%ra roébéﬁﬁﬁlﬁfy; zoffygCuUr sors of the

bui | di ng b 0g et at a |ater stage of
t he synt hesat-h@)ﬁﬂrouhleamimybamdmumemmwna@' ofvalt:fhmaym opdicpahbsubskiyted as
precursors 8ff| e%‘“ergﬂnng bl ocks or prefabricated bigger fragments of the
desired stFj Y0r'E™Can then be coupled to the growing chain, e.g.

R16- G P3+(( O) P2- P1--> R16-G P3-C(=0) -P2-P1 or R16-G P4- P3+C( =0 -P2- 30

P1--. R16- 3- 005/ 195 PCT/ SE2005/ 000097 32 Coupling
bet ween twﬁ1 @63"% Lerotyﬁla WPV\g é&?dngH Sraﬂ@ﬁr S e agrpy{r\gg epti de
fragnenys ﬁwﬁou@mwquraz%dnﬂupyrumlmmyswtduarnQI , eiphalingl, fieoedhbesyisuch as the

azi de od, m xed carbonic-c

d but'yl
chl or of or nﬁVré‘Py i GRYERNY UPHBEINY M”Q@yr(yﬁlaéﬁﬁ @Hg@%ﬁ%gﬁir%ﬂéh?ﬁodg Y
di I sopr Opy'téif%'h?@r@'tﬂlé'@ﬂﬁnylOtEetch%fuﬁéHyPl%ﬁaﬁydﬁﬁfylﬁﬁﬂdth H@Qahryra HdazAepi ve

ester (pnltr enyl ‘ester droxysuccini'c imdo ester? od, odwar d
eagent K. it Baetrahycsmyimidinyibasng Ay onsaolyl. 1.2thiazinanyl-1,1 “dioxde,

1,2,6-thiadiazinanyl-1,1-dioxide, isothiazolidinyl-1,1 -dioxide and imidazolidinyt-2,4-
15 dione, whereas the unsaturated heterocycle include radicals with an aromatic
character such as furanyl, thienyl, pyrrolyl, oxazolyl, thiazoly!l, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyi, pyridiny{,
pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl, indolyl, iscindolyl. in each case the
heterocycle may be condensed with a phenyl ring to form a bicyclic ring system.

Synthesis
Synthesis of the compounds of the present invention can be performed by different

chemical strategies in solution or solid phase or a combination of both. The suitably

protected individual building blocks can first be prepared and subsequently coupled
25 togetherie. 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 inhihitor

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.9. R".G-P3+C(=0)-P2-P1— R"-G-P3-C(=0)-P2-P1 or R'®-G-P4-P3+C(=0)-P2-
30 P1— R™-G-P4-P3-C(=0)-P2-P1.



phosphorus reagents or oxidation-reduction nethods. Sonme of these nethods
(especially the carbodiimde nethod) can be enhanced by adding 1-

hydr oxybenzotri azol e or 4-DVAP. These coupling reactions can be perfornmed in
10 either solution (liquid phase) or solid phase. Mdre explicitly, the
coupl i ng st B® 10¢NGBIYEs t he dehydrative coupling of a freRCUHBENNI7 of one
reactant with the free am no group of the other reactant in the present of a
coupling agent to forma |inking am de nd. Descriptions of such coupling
agents are 15 found in general textbook% on peptide chemstry, for exanple,
M Bodanszky, "Peptide Chem stry", 2nd rev ed., Springer-Verlag, Berlin,
Germany, (1993) hereafter sinply referred to as Bodanszky, the contents of

whi ch are beughy Heheespaiaaethdoacidd, ah @it cid Bxamdasidef ostwotpaplige coupl i ng
agents are N, N -di cycl ohexyl car bodi'i mi de, 1- hydr oxybenzotriazole jn the

presence offa@NRNts CéP@?&%’F\%@(9“%%?”%‘@801&“”Wé?9ﬂ¢lur%swh agjthe azide
(3di met hyl aygme) wMéepaarbomarca ((g:méﬂé?d arﬂwﬂ?@@&rh@ﬁltylad?ﬂbrk!&%fnﬂ{e ) FRld, N9 agent

is the commercially available enzotri azol - | oXy) tris- (dinet hyl am no)

phosphoni unarbnéurarﬂelﬁ@pwwmtcar@dumid%énsqwonyi@éwqdlmde mrwrm%t of

1- hydr oxyb ouplin
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coupling a iS C val | ri [)-N, N, N,
N Det 1 anebToe B SABRLS of eibipfiBlesDRlRethad SRR ARl Hstanr; L

gondtjﬁt ?19 (en;paalailmetcmmandie mezthogl) c?hn b@bnhmﬁfm/rmidmgit-et onitrile or

i me 0 n, excess rtiary, amn ne
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added 1Ho emhdHsBiufioh IRUIEPRAS %r@bl}dp;bﬂa%eat a pH of about 8. The reaction
tenperature usually 200510 3195 / SE2005/ 000097 33 ranges between 0 C

and 50 C and the reaction tinme usually ranges between 15 mn and 24 h. The

Lo | oot AR, WSROI LR AT EMNAARE M IHE) ol oot o
pr ot ect i ngof one reactant with the free amino group of the other reactant in the present of a
coupling agent to form a linking amide bond. Descriptions of such coupling agents are
15 found in general textbooks on peptide chemistry, for example, M. Bodanszky,
"Peptide Chemistry”, 2nd rev ed., Springer-Verlag, Berlin, Germany, (1993) hereafter
simply referred to as Bodanszky, the contenis of which are hereby incorporated by
reference. Examples of suitable coupling agents are N,N'-dicyclohexylcarbodiimide,
1-hydroxybenzotriazole in the presence of N,N'- dicyclohexylcarbodiimide or N-ethyl-
20  N'-[ (3dimethylamino) propyl] carbodiimide. A practical and useful coupling agent is
the commercially available (benzotriazol-1-yloxy) tris- (dimethylamino) phosphonium
hexafluorophosphate, either by itself or in the present of 1-hydroxybenzotriazole or 4-
DMAP. Another practical and useful coupling agent is commercially available 2-(IH-
benzotriazol-1-y1)-N, N, N',N'- tetramethyluronium tetrafluoroborate. Still another
25  practical and usefui 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.

30 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



groups that can be used are listed in Greene, "Protective Goups in Oganic
Chem stry", John Wley & Sons, New York (1981) and "The Peptides: Analysis,
Synt hesi s, Biology", Vol. 3, Academ c Press, New York (1981), hereafter
referred to sinply as G eene, the disclosures of which are hereby

i ncor por at eWpFEBESence. 10 The a-carboxyl group of tPET/EEWEYIHHHEAI
residue is usually protected as an ester that can be cleaved to give the
carboxylic acid. Protecting groups that_gan be used include 1) alkyl esters
such as nethyl, trinmethylsilyl and t.bu?’il, 2) aral kyl esters such as

benzyl and substituted benzyl, or 3) esters that can be cleaved by mld base
or mld 15 reductive neans such as trichloroethyl and phenacyl esters. The

a-am no gr pigebheRREN B BAd 80i°d A tAE réduBh Bfhe BUBMPIFAES b @k Any
protecting group known in the art can be used. Exanples of such groups

i ncl ude: l)md &ty groups such as fornyl, trifluoroacetyl, phthalyl, and
p-tol uenesul fonyl; 2) aromatic 20 carbanate groups such as

benzyl oxycar bonyl (Cbz or Z) and substituted bensyl oxycarbonyls, and

9- f | uor eny Thefungliena) gzoupsrof itheg sensdijuenBiminoi gsitstJamerallyrrbustatesprgiestsds such as
tertbutyl oxye 0 . el r J I I 0 bonyl , and
al |yl ox%'//ca %@ﬂ%?%’p@cﬁ%‘é“% SD%“%@J%@%'P 8 O&ﬁ%%%gr%[jgb@éﬁggt% E)( %?e%l{[?g

cycl opent yhaxips #radd cay be arsdd ada higtad yi Greenay FootgtiiveSpraalpkyh Cgganips such as 25
triphenyl hyl .and benzyl: &) trialkyls) su as, trinmethylsilyl; and 7)
t hi ol COI’I{T‘Q'I ﬁ%r'ﬁf;ry 'Q’PBUS@Y‘?’USCSO%'HH@% %f%@é%br%@ﬁ Ihe}rﬁf’ 'P?ﬁi%’ﬁéﬁ'noyl . The
greferred SyRALEIS, ﬁaiprogy'ecvtoil.rwAgafeemicim@d,n\lwd Yﬁ&ﬁwM)FhEl@aftWEkrmtlaF aci d
erivatives suita prot ecte or peptide synthesis are co rcially
ovai | abl o SEPMeCiens HE Sroveues AGVERBA haChY Bomprard oy TEe . next
coupling step. Wen the WO 2005/073195 PCT/ SE2005/ 000097 34 Boc group is

used, the nethods of choice are trifluoroacetic acid, neat or in
di chl or omeiThanecaraxyHmioup of heokdawnioal residea isysualbepratectedras ap esigr thahg

anmoni um s i | ei the Iy C I . situ
SO AT <844 s RahF ARALUBER SRS o Ak FRE P M BB
di chl or onethalkg esterasetroas methyd, tomethylsilyl and t.butyl, 2) aralkyl esters such as

benzyl and substituted benzyl, or 3) esters that can be cleaved by mild base or mild

15  reductive means such as frichloroethyl and phenacyl esters.

The a-amino group of each amino acid to be coupled is typically protected. Any
protecting group known in the art can be used. Examples of such groups include: 1}
acyl groups such as formyl, trifluoroacetyl, phthalyl, and p-toluenesulfonyl; 2) aromatic
20 carbamate groups such as benzyloxycarbonyl (Cbz or Z) and substituted
bensyloxycarbonyls, and 9-fluorenylmethyloxycarbony! (Fmoc); 3) aliphatic
carbamate groups such as tertbutyloxycarbonyl (Bogc), ethoxycarbonyl,
diisopropylmethoxycarbonyl, and allyloxycarbonyl; 4) cyclic alkyl carbamate groups
such as cyclopentyloxycarbonyl and adamantyloxycarbonyl; 5) alkyl groups such as
25 triphenylmethyl and benzyl; 6) trialkylsilyl such as trimethylsilyl; and 7) thiol containing
groups such asphenylthiocarbony! anddithiasuccinoyl. The preferred a-amino
protecting group is either Boc or Fmoc. Many amino acid derivatives suitably

protected for peptide synthesis are commercially available.

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



5 di net hyl f or mam de. \When the Fnoc group is used, the reagents of choice are
pi peridi ne or substituted piperidine in dinethylformam de, but any secondary
am ne can be used. The deprotection is carried out at a tenperature between
0 C and room tenperature usually 20-22 C. 10 Any of the natural or

non- nat ur al WA 7aWFds having side chain functionaliti e8CUPFPOSYT cal Iy be
protected during the preparation of the peptide using any of the above
described groups. Those skilled in the agt will appreciate that the

sel ection and use of appropriate protecting groups for these side chain
functionalities depend upon the amno acid and presence of other protecting
groups in the peptide. In the selection of 15 such protecting groups it is
desirabl e Bmatgrmuteisgjsed,ahésnetbodseﬁmm&ﬁ alleltrlﬂugrddcetic deipy st or iron and

coupl i ng of m_no For exa s..used as.the am no
prot ecti ng Eﬁ"g’rﬁmeﬁﬁge %’q'{@t:ﬁr%ox?f‘aé’””gﬁhﬁﬁc Is ﬁ?rﬁﬁma?%aﬁ@%ﬂ’%“?ﬂ?t abl e:
pht ol ue]pesusl théﬂ}nleu(rélmﬂ|e)lth€Dpr&Irlt6$neC(aig\1pbﬁg uﬁlﬂdslttl(v\gth%hslﬁf?ﬁl@tginstslﬂleh (ag ;10 si de
chai n of ami no aci suc \r g; acet am donet hy enzy n), or
tert-butyl SFEHHRL %,tqrég?erg@ynwge% q%mﬂ'}e&%@tortaﬁét%ﬁf‘h e contai ni ng
side chai ”dﬂﬁetﬁ%ﬁirﬁlaﬂ'ﬁde b@ﬁé&y{he(ﬁﬁéc §Fo|ﬁ§rl§u§e%ﬂ tlﬁere‘éééﬁitstcﬁ cﬁéleé afd the

hydroxy containing side chains of sérine, threonine or hydroxyproline; and
benzyl est ®PSridng orﬁébﬁgéfedtwe@ﬂaﬁeaﬁlmmyfwm@w dyheay ReeRpISNoRMERai ns of

aspartic aghdpa l%fegl 'Fﬁ@&'é[ﬁ te%ﬁ % dirr(tj;—:\mﬁﬂ aFH‘?é‘mBéraﬁﬂ@%%RNéé?{ 0bBend r@tmn

protection, usua tert. uty ase rotectin groups are accepta For
i nstance, Bﬁnp@ahNQQSwﬁwdHIZR ‘Cysine and arginine, tert.butyl ether for
serine, threonine and hydroxyproline, and tert-butyl ester for 30 aspartic
acid and glutam c acid. Triphenylnmethyl (Trityl) noiety can be used to

pr ot ectl0VWOAZH@H ﬂf@a?ﬁéltet'al BC1¢BR210040/2000080ids Bavind eide whhindenctamtadies ity si de
chai n of c¥ste|n
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the art.
appropriate protecting groups for these side chain functionalities depend upon the
amino acid and presence of other protecting groups in the peptide. In the selection of
15 such protecting groups it is desirable that the group is not removed during the

deprotection and coupling of the a~amino group.

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
20 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 benzyt esters can

be used to protect the carboxy containing side chains of aspartic acid and glutamic
25  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 teri-butyl ester for

30  aspartic acid and glutamic acid. Triphenylmethyl (Trityl) moiety can be used to protect



I ntroduction of the P2 substituent The Re group can be coupled to the P2
scaffold at any convenient stage of the synthesis of conpounds according to
the present invention. One approach is to first 10 couple the R8 group to
the P2 scaffold and subsequently add the other desired building blocks, i.e.
P1 and opti 8HaPW§OPBSand P4. Anot her approach is to coupPEl/SRWOSPE7P2 and
if present P3 and P4 noieties using an unsubstituted P2 scaffold and add
the R8 group afterwards. 15 Conpounds rein Wis O and R8 is alkyl,

Co- C3al kyl carbocycyl yl, Co- C3al kyl hetefrocycylyl can be prepared according
to the procedure described by E M Smth et al. (J. Med. Chem (1988), 31,
875-885), as depicted in Schene 1, which illustrates the technique with a

satur ated {2 ssRibfa@hthinhgcrRiethain dfcyBtedd k is 1. OHOR8 X-R8 OO OO 1la
1b 20 Schene 1 Treatnent of a conpound containing an unsubstituted P2

scaffold (1 a), which ca be prepared as described herein below with a base
such as sognbaHeifhibfiSr YqueRed RSmiRted G!j)‘? ?Pﬁé@&inbfbr@up%oér‘é%hobéd(%

di met hyl f or mam de foll owed by reaction o resulting al koxide with an
al Kyl ai | ng“HBEHET, MRBRSK IS Wistaied Ay H0a ehoicesinalBrind BavPhJ IGeeRPESVEICh as a

hal i de, < megyl \ady j £ : , provides the desired substituted
deri vat ?vega(él‘ﬁébﬁn% %&gé%o%ﬁéé’gﬁﬁg%@aooy 000097 36 Alternatively, if X
is OHor SH the P2 substituent can be introduced via a Mtsunobu reaction
by reactin d r . conmpound la with the desired al cohol or
thiol int fof ot 1 4 o8 P o phosphi ne and an activating agent |ike
di ethyl 5 Ane & geoupooan! ad eoydlicA{0) the B2i szafiold @y knpzodienanb siageal ¢he( DI AD) or
El-gte r Llhgg'r OQrﬂ"@%aﬁé‘ ch] %@g)olu?%%’acggr%%‘?% Ithsé pr‘cjaggn elqu\ye’nti%ﬁ.zéhe §‘B‘Sr%a§ﬁ isatlo first
10 couple the R® group to the P2 scaffold and subsequently add the other desired
building blocks, i.e. P1 and optionally P3 and P4. Another approach is to couple the
P1, P2 and if present P3 and P4 moieties using an unsubstituted P2 scaffoid and add

the R® group afterwards.

15 Compounds wherein W is O and R® is alkyl, Co-Caalkylcarbocycylyl, Co-
Caalkylheterocycylyl can be prepared according to the procedure described by E. M.
Smith et al. {J. Med. Chem. (1988), 31, 875-885), as depicted in Scheme 1, which

ilustrates the technigue with a saturated P2 scaffold wherein q’ is 0 and kiis 1.

OH (:)’R8

1a 1b
20 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
25 such as a halide, mesylate, triflate or tosylate, provides the desired substituted

derivative (1b).



22, 3779-3792; Krchnak et al., Tetrahedron Lett., 1995, 36, 5, 6193-6196;
Richter et al., Tetrahedron Lett., 1994, 35, 27, 4705-4706). 10 Al cohol (1
a) can alternatively be treated with phosgene thus providing the

correspondi ng chl orof ormat e whi ch upon reaction with an amne, R8NH2, in the
presence of WO WaS&319% ke sodi um hydrogen carbonate or tri BERHEAMWE7 provi des
carbamates i.e. Wis -0OC(=0)NH, whereas reaction of alcohol (1 a) with an
acylating agent, R8-CO X, |ike an acid,anhydride or acid halide for
instance the acid chloride, to 15 provide esters, i.e. Wis -0C(=0)-.
Various al cohols R8-CH, and al kyl ating agents R8-X are described in WO

00/ 09543 and W00/ 59929. An exanple of the synthesis wherein R8 is a
substituted quinoline derivative is shown in Schenme 2. 0 RO NH RO NH2 HO z

RO RO RO 2 2d . R9 Sch 2 WO
D 005) 03168 piEeekn FE IS5 BH 2he P2isabuluaht SP DGFdSs st & MISHGL! o

subst it ut echRBbk biFodchfd theaNﬁjrbﬂ%r%u&bf Ssthpour@MTERKEh Bld deshed la!bohbreor
literature, u5|ng an acyl ating agent |ike acetyl chloride or the like in

the pr esentﬁé0 i fn@mrwmﬁuqfﬁmnmna ha‘f‘Ri""?ﬁ i # aeHveHng apent lte digihy sol vent
li ke F. " ac|<ﬁ Mg meébg,%@s&&%@ a‘ég&.eéﬂbesayl% b%i?sb) bte |Rgt erocyclic

car boxy 5%un asi c It1ons, such pyridine, in the
presence ofMigunaby,i WM ﬁgnfageiﬁt Jarwary, fl 18, Baﬁb@f@I ,aTQEraélﬁd[mt Leftor1996s3&ince
POCl 3, fol Lo th‘h aR G, ﬁa@hggﬁ}ﬁr AL iy 895, é‘é‘%%@é‘%‘lﬁe Gopdef Lons ke
pot assi um ter bu oxi ter anol rovl

al., Tetrahedron Lett., 1994, 35, 27, 4705- 4706

10 Alcohol (1a) can alternatively be treated with phosgene thus providing the
corresponding chloroformate which upon reaction with an amine, RENH,, in the
presence of a base like sodium hydrogen carbonate or triethylamine, provides
carbamates i.e. W is -OC(=C)NH-, whereas reaction of alcoho! (1a) with an acylating
agent, R%-CO-X, like an acid anhydride or acid halide for instance the acid chloride, to

I5 provide esters, i.e. Wis -OC(=0)-.

Various alcohols R%-OH, and alkylating agents R%-X are described in WO 00/09543

and WO00/59929. An example of the synthesis wherein R® is a substituted quinoline
derivative is shown in Scheme 2.
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20
Scheme 2



derivative (2e). Qinoline derivative (2e) can be coupled in a Mtsunobu
reaction to an al cohol as described above, or the hydroxy group can be
di spl aced by a suitable 10 | eaving group such as a halide |ike chloride,

brom de or iwafhodeer3py¢ treatnment of quinoline (2e) wth porspRipLdat e

hal ogenati ng agent for exanple phosphoryl chloride or the like. A variety
of carboxylic acids with the general structure (2c) can be used in Schene 2.
15 These acids are available either con@ércially or in the literature. An
exanple of the preparation of 2-(substituted)-am no-carboxy-am nothi azol e
derivatives, followng the procedure by Berdi khina et al. Chem Heterocycl.

Conpd. (E Tr bel 0 NR
Hy = fs{]?f’e?‘“él ol tiqerd suifebls s bl s s "g‘ﬁﬂ%& Bty h H H 0
3a BB 3](3 Bdoma%rﬁaltyewrfm&leﬂﬂemﬂmreautélﬁg)an\atylbttuty ddemtt akg aeétwdhlmde&irlthalents R
can pe tor reactl on rrate. a

Cart Chut vl TS e eysears of Roron e R A iR ki in & dolent e

di i sopr opylhghhyémsinage be\ﬁ?deSso(hM)?rGoublnl@oﬂQBhb(H PQéfEﬁd&?élﬁ: dbbamedciby2senoval

of the tert- butyl group under acidic conditions. Subsequent condensation
of t hi odr e&N9er asiq Wit@@S(w a8 I RYrding. diiiR Rraseceelian Fitygtingeagamhioraci d

(3d). VO 2QQ5LA634PRe B(Fi[{psﬁ%f?%é%@ﬁé@%, foﬁ&NEd?bsthgglo@gt;ebérﬂfHﬁ\ o ' n the

R8 substituent 1s atta via an am ne, am de can
be prepar ednfledrasimsanditionbdke pgtaéalunatebwsqzdc@smé@hb@ta@a! mmndeeﬂarmplt@e by

transform ralgn\tlﬁﬁo %;g@g'\ogﬁ%Her\thlvE?fe)%%Wb%srﬁgB%'dglg a MM hu S didALd ¢ T nto

an azi de group transformn roxy group rnto a sSuitable
5 | eaving gutcmbpl suEscasedalesy bathe tydrdglgogencdrni tk@dtshlaoed ctbg a duithblewed by

substi tlHt ' ?eavmg group such as a halide like chioride, bromide or iodide, by treatment of
quinoline (2e) with an appropriate halogenating agent for example phosphory!

chioride or the like.

A variety of carboxylic acids with the general structure (2¢) can be used in Scheme 2.
15 These acids are available either commercially or in the literature. An example of the

preparation of 2-(substituted)-amino-carboxy-aminothiazole derivatives, following the

procedure by Berdikhina et al. Chem. Heterocycl. Compd. (Engl. Transl.) {(1991), 427-

433, is shown in scheme 3 below.

H
N-R'
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3a 3b 3c 3d

20  Scheme 3
Thiourea (3c) with different alky! 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

25 derivative (3¢) with 3-bromopyruvic acid provides the acid (3d).



the |l eaving group with azide or by the use of an azide transfer agent |ike
di phenyl phosphoryl azi de (DPPA). Reduction of the azide by catalytic
hydrogenati on or any other suitable reduction nmethod provides the ani ne.
The amino derivative can be reacted in a displacenent reaction with an

al kyl ati ng &gen03/eB19She general formula 10 R8- X wherei n RBT/ARWINIAHE as
descri bed for schene 1, to form P2 building blocks for wuse in the
preparation of conmpounds of general forﬁb” a VI, wherein Wis -NH. Reaction
of the am no substituted carbocycle witH”an acid of the general fornula R8-
COOH under standard am de coupling conditions provides conpounds wherein the
R8 substituent is linked via an am de bond, whereas reaction of the am no
subst i t ut eg2Xduilging BRSKE vhetbih thR® amptiRht RtBtadRéd Viatdnvandk, suldehomriac aci d,
R8-S(0O) 2-X where Xis a |eaving group for exanple chloride, in the presence
of a base, OpP@phenAMide FHHmariePa@s. fram ARG FaboRelas apkigyed bt ween

the cyclic e§§rﬂf)ife(ﬁgqr%¢or¥'r@gg @g%y?@tdrédbe&tthé §oﬁ9§bﬂnh?n§;§lﬂﬂlr&fg derivhig@d group

can for exanple be achiev reatment of am no substituted carbocycle
wi t h phosgéne an@zigiefgsedp faiexsmpledyplornsiorirmnthe Rygray dirpumintea soitaldsved by

phosgéme: . . el . Wmed
car bocydl o EoRESheeEs AT AELLRIBRAIE dorklalisRBlEE bySUbSkbd' 3
desi red R8tfmibating geatp with azitie of by thet iserof@h azite tansferagekttie |t will be

apparent tha QL r espondi ion ill.be avai,lable fo 2 groups with
o ber i ng (EnendBhiGRETSERR QPR Rafictih or B8 B Ry hrdfodtateR
_hetergcytc:ll ioﬁaﬁ%ﬁow]EeﬁFw]Eaib&?e m}dhat\t/chemmoﬂgm\}icyestmetalga?@yﬁid amlﬁla deﬁieaﬂ\ﬁegﬁad i.e. W
I'S a pbon I N genera or a , can D repa or e e usi a

' opt acenenbereatEt B HReREPRel! Eartamr e el Rl Groty Qb HAPTI o a
nesyl atig oR*hhghbickeRbBNE RearBasweatiitddor Schiei Aagdorhy PL baildieg biceks 38 gr oup
such as a 30 heterocyclic group. Alternatively the can be

f R8 group
i nt roduced YB§ INdig REERR[NEY SlorpsIRPrEY9 9T gRtRralfomL? U@O@@ﬁ?még' ist-Nsianobu
reaction wagLejidh {bfﬂﬁe famﬁ&wbs@ihﬂé@%%o&mpﬁ@h Bh &Ell ¥ e bendraPphRNa e h a

nitrogen atomin e heterocyclic group.
COOH under standard amide coupling conditions provides compounds wherein the

t he

R® substituent is linked via an amide bond, whereas reaction of the amino substituted
15 carbocycle with an appropriate derivative of sulphonic acid, R8-$(0),-X where X is a
leaving group for example chloride, in the presence of a base, provides
sulphonamides. Compounds wherein the linkage between the cyclic scaffold and the
R® substituent is constituted of a urea group can for example be achieved by
treatment of amino substituted carbocycle with phosgene to afford the corresponding
20  chlorocarbamate followed by reaction with the desired amine. Alternatively, the amino
substituted carbocycle can be reacted with the carbamoyl! chloride or isocyanate 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.
25
Compounds wherein a heterocyclic R® group is attached directly to the cyclic P2
scaffoid 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
30 heterocyclic group. Alternatively the R® group can be introduced by way of a



Hor O WRa Rg * Rg Rq, Rz and * are as desci bed above Wis a bond Rz Rz
Conmpounds wherein a tetrazole derivative is attached to one of its ring
carbons are 5 conveniently prepared by building up the tetrazole noiety
directly oRydh@stB1esprecursor. This can be achi eved for pCnstzngeomy
transform ng the hydroxy group of the P2 precursor into a cyano group

foll owed by reaction with an azide rea t like sodium azide. Triazole
derivatives can also be built up direct on the P2 precursor for exanple
by transform ng the hydroxy group of the P2 precursor into an azide group 10
foll owed by a 3+2 cycloaddition reaction of the afforded azide and a

sui tabl e aslyinRbu d8adtRiIYSReinhé H@MWHOMp@TWﬁ?pF&%UF#@ Ractkawise I n the
above described substitution or sunobu reactions can be prepared by
reacting cufipgancatam i tag AeleanvelinRt giobB. 15 conmpounds with sodi um azi de.
ggogg prepared,.by reaction of an alkyne conpound and
Useful al kyne iconpounds are available either
comercially or the 3 alod™f or IRySRadIGE 2GR AEinBatlote t he
Sonogashira reactiqn , reacti op a prWmerbpnéll kyne, an aryl halide and
triethylamne in the gy€sence of #B 2t PPh) 3 and Cul as described for
exanple in A 20 El angovan, Y.-H. ng T.-1. Ho, Og. Lett., 2003, 5,
1841- 1844. Cdmpolneisaxiosrpel 4 tetrasviesieritatvatis aachaldso ohe ofiglrihy earbohsaraat t ached

to the P2 building block either before fter c I|n of the P2 buil di ng
bl ock td tFREOVBRIRBYY HgPRERARY Biildingsp f?ﬁé%*@%?&rﬁet%v Uy @nttheF2al t er nati ves

for the preBRaidbl MRisHanCBEHARY BhRERhEe WY traﬁsfbﬁmﬁgglgﬂycﬁﬁgy Fupf &2

optionally substituted heterocycle are extensivel
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carbocyclic derivative 1 n schene e preparation of
example by transforming the hydroxy group of the P2 precursor into an azide group

Tri azol e derivatives
trimethylsilyl azide.

10 followed by a 3+2 cycloaddition reaction of the afforded azide and a suitable alkyne

derivative.

Structurally diverse tetrazoles for use in the above described substitution or
Mitsunobu reactions can be prepared by reacting commerciaily available nitrile

15 compounds with sodium azide. Triazole derivatives can be prepared by reaction of an
atkyne compound and trimethylsilyl azide. Useful ailkyne 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
triethytamine in the presence of PdCIy(PPh); and Cul as described for example in A.

20 Elangovan, Y.-H. Wang, T.-l. Ho, Org. Lett., 2003, 5, 1841-1844. The heterocyclic
substituent can also be modified wheﬁ 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
25 is a bond and R® is an optionally substituted heterocycle are extensively described in
WQ02004/072243.



conpounds according to the present invention. 5 Synthesis and introduction
of P1 building blocks. The am no acids used in the preparation of Pl
fragnents are available either comercially or in the literature, see for
exanpl e WD 00/ 09543 and W00/ 59929 from Boehringer-1ngel heim or

US2004/ 0048992MYB#BVS. 10 Schenme 4 shows an exanpl e of PGTAE2PEEPYP AL i on of
a sul phonam de derivative to be wused as a P1 building block, and the
subsequent coupling to a P2 buil ding bl&ck. 00 NPgiX\ Il RT ROH+
HZN-i-R2 Pg~Nx N-3-R2 0O R7 R7 HO 11 4a 4b 4c WR8 t )gt )k WR8 O CH |
)a' xI~ NSI-R2 O0t )aN11 HZNR7T R HXXX ~~"NS-R2 0 0 OR7 R7" H al
4d 4e Schene 6 The sul phonam de group can be introduced on a suitably

pr ot ect fed (aﬂsfhpmjrlmieirdv(ngee)n al&gnhwlegrn@a;ﬂmtdd l/mfpotshienaalﬁihw\r/]\aef dLli(wtitdmnaofcoulpl i ng
agent, for exanple N N .- carbon i 1 m dazo CDI r the Ijke,. in a solvent
ke Tre TR atRea e ROR SeHe Ty e Be b5eL i Bhatararalonsh) i n ¢ he
presence ofondhotihti®BEcAaRE 16 U p@sedtidrenlb@zabi cycl o[ 5. 4. 0] undec- 7-ene (DBU).
Alternatively the am no acid can be treated

5  Synthesis and introduction of P1 building blocks.

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

10 . Scheme 4 shows an example of the preparation of a sulphonamide derivative to be
used as a P1 building block, and the subsequent coupling to a P2 building block.

H>8J\ ﬁ H i Q
g e R L
Pa ' OH 4 H.N ﬁ R2 _ » Pg/ >< N—S—R2
R7" R, » HO ]
0 R7” R,
0
4a 4b 4c
W—R8
( )q'
O W—RS
0 OH (r)g
0 . 0
H { )k Q
H,N 5 i H i
H—S__Rz N NS
R7” R, g o Ho i
(@] 0O R7 - Is)
ad 4e
Scheme 6

The sulphonamide group can be introduced on a suitably protected amino acid (4a)
15 by treatment of the amino acid with a coupling agent, for example N,N’-
carbonyldiimidazole (CD!) 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[5.4.0lundec-7-ene (DBU). Alternatively the amino acid can be treated
with the desired sulphonamide (4b) in the presence of a base like diisopropy!
20  ethylamine followed by treatment with a coupling agent like PyBOP® to effect the



with the desired sul phonam de (4b) in the presence of a base I|ike

dii sopropyl 20 ethylam ne followed by treatnent wth a coupling agent |ike
PyBOP(r) to effect the WO 2005/ 073195 PCT/ SE2005/ 000097 41 introduction of
t he sul phonam de group. Renoval of the am no protecting group by standard
met hods andWORISEEAt coupling to a P2 buil ding bl ock, PrEpERMEIHIEST

descri bed bel ow, using standard nethods for am de bond formation, |ike using
a coupling agent such as
C)(?-azabenzotriazol-l-yl)-N,N,N‘,N'-téﬁranethyluroniun15

hexaf | uor ophosphate (HATU) in the presence of a base such as
diisopropylamne in a solvent |ike dinethylformam de, gives 4e.

Al ternati Wlﬁ’tﬂ’d’ducﬁ&‘?cﬁﬂﬂ\é%ﬂ%@ﬁhﬂﬁﬁ%r@uﬁ F@é?‘ﬁ'ovalpgf ﬂhetarnqﬂyﬁﬁﬂeatngagrb@;s gy stage of

the synthesis, for exanple as his case an am no acid

with the r%w&a%meﬁmﬁ@mwhswwmunlmgéo a\ﬂztbwlawgmm!bpanaé%ﬁ a;ni no
function Oé?:f( 6\9% ggt,srvgtm&n déi%rﬁﬂﬂﬁl shd BFma% r{jl.i‘(é’[]gsw%” of the P2

10 bU|Id|ng u5|ng pep de coupling con I'ons exanpl e as
descri bed coabm\geegem suthads @F(Yt-az@baozcdrl@od}tl SOtV OhN G o’cepammyhgomihm

appro rlate ndi 1, . pre r i

coupl | g P nb et ERBRb AT i edTPRinag < 235k Rk eSO UBNERRY e
]}5 PlI bUIvllsd)ll\ﬁ\?hgt lﬂde(mkﬁtﬁydformdnﬁldprgipes% imremnglvewmebwnﬂtﬁmmnmdgn@gptcan gener al
ornmul a er ei is _an est am. de can be reacting
anmi no aci P(RUSIUGELRt 2lRlE™ SIBEE S gheaﬁyéﬁavfﬁl WEF&WQP@O% eﬁ%ﬁﬁﬁ% %@‘ under
standard coRdiahidfifo b6 VAN e réVers@bptedion FafdaN.c. GatPauo o@éﬁs@irdl ng to
genera( formula | wherein A is CR4AR4' can e prepared by couEll of the

appr opr i atanipa fnsipeARY PHteeiRd @sidfHactiop. s sPraled e pgd kurniion f i bed in
Qscar sgon &kidid b%dRQIsng'\é‘anéa?&%?Wc&k(uﬂ&%or%@tﬁﬁ@ﬁ&aﬁ@ﬂe aBEbsEHpRd/ 10595

filed 23.09. 2003, the contents whi ch are incorporate ref erence.
Conpounds abener Remaal oh theagis pratersioppreuss tsing the appropfiats quﬁltlprrrs pether al

o T i PR RR U ARSI AR S USRI ar ) ol et
noi et i es iabodedtari pelds bgmbbum 48ai ley at a). in J. Med. Chem, 47, (2004),
3788-3799, and an exanple is shown in schene
15 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
20 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

25  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.



5. WD 2005/ 073195 PCT/ SE2005/000097 42 O/ o N i cl)~-ORt' _ ~l o [/\ |

N1l IOR' Ru/ \ Ruu 5a 5b Rl' is as defined for RL but is not H ?1
HzN--R2 O Coupling of a Il o~N i OH TFA P2 fragment ANNNNR2 Ru Ru O 5¢c O
5d Schene 5 Incorporation of the appropriate N-linked side chain, Ru, on
comrer ci al | YOR20%Y1748Fe tert-butyl hydrazi ne can be perf tGREELPEOMREANDI e by
a reductive amnation reaction 5 with the appropriate al dehyde or ketone as
described in scheme 19 bel ow whi ch proqﬂpes the N-al kyl ated carbazate (5a).
Condensation of 5a with a desired chloroformate in the presence of a base
like triethylam ne or diisopropylethylamne in a solvent |ike THE provides
5b. The R1' noiety can then optionally be renoved using the appropriate
condi tions depending on the gpecific Rl', such as cgtalytic 10 hydrogenation
for RL' bei bginzyl , which gives the cotikgﬁghging aci9$. Subsequent
reacti on oft fifarded a¢id With a desiréth-Sikphon e derivajlive as
described in schenéu4 yi etdssutpfronam de cappedépuilding bl ocks.

Al ternativelygssreaction of carbazate 5a withggn isocyanate, R3-N=C=0O

provi des buil ding bl oc 1,for tf.hef 1g)parat'on of conpounds according to
general formula VI wherei fi2RfFFae HUS®'f's 15 CONHR3. Synthesis of capped
P3 and P4-P3 building bl ocks The building blocks R16-G P3 and R 6-G P4-P3

can be prepared _as geperall Il 0
ﬂ\ i /ﬁ\ H%‘—ﬁ'_m Coupling of a )_L ﬁ
Q N—N OH 0 - TFA‘_ m NHI‘ld N—‘S—RZ
Fllu Ru O
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Scheme &

Incorporation of the appropriate N-linked side chain, Ru, on commercially available
tert-butylhydrazine can be performed for example by a reductive amination reaction
5 with the appropriate aldehyde 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

10 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

15 CONHR?.

Svynthesis 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.




depicted in scheme 6. WO 2005/ 073195 PCT/ SE2005/ 000097 43 0 R16-X 0 Hor H
N, Pg0 HON-Pg R16-NHRy R16,&x y R11' 1' 7a 7b O ~O ~NHZ R11' has the sane
definition as R11 1R15 but is not part of a nmacrocycle To 1) LiOH R15 0 2)
RL 6-X or RI5 0 N, RI6-NHRy GN, "Q/ N Pg RI6N Pg ORLi' OHRL1 7d 7e
Schenme 6 A ¥ 0817819N- pr ot ect ed ami no acid (6a) can be cRBUPbEHIICOUT7 an am no
cappi ng group (R16-NHRy) using standard peptide coupling conditions |ike

wi th coupling agents such 5 as HATU, , HOBt or the like in the presence
of a base such as D EA or DVAP in a solVent |ike dichloronethane, chloroform
or dinmethylformam de or a mxture thereof and ester formation conditions
like providing amdes i.e. Gis NHRy (6b). Alternatively, reaction of am no
acid (6a) with a conpgund of geneigk fornula R 6- X where R16 is as defined

above and X is a | eavi gﬁ;roup sach as a Ipﬁ i the presence of a base
10 |i ke cesium carbisHate oPgsi | vEISHHRY oxi erro |dés esters, i.e. Gis 0O
(6b). On the other R11 R1%
7a 7b
0
N
~o Hy R11' has the same definition as R11
R15 but is not part of a macrocycle
7c
1) LiOH
R15 O 2) R18-X or R15 ©
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-~ N P ——— » RI16 N “Pg
s R1T o M R
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Scheme &
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
5 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 NHRy (6b). Alternatively,
reaction of amino acid (6a) with a compound of general formula R'-X where R* is as
defined above and X is a leaving group such as a halide, in the presence of a base

[ like cesium carbonate or 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

15  wherein mand 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.



hand, am no acid (6a) can be coupled to a second, suitably O protected,

am no acid (6d) using standard peptide coupling conditions as descri bed
above, providing (6e). Displacenent of the ester group with a suitable
cappi ng group (Bb) provides fragnent (6f) useful for the preparation of
conpounds awoOah@iny9i o the present invention 15 wherei n RETARAMA/eNE 1. \When
Gis NRy, the capped P3 or P2 building block can al so be prepared on solid
support as exenplified in Schene 7. WD ,2005/073195 PCT/ SE2005/ 000097 44 H O
FO4dHO-1Y RLB Pg FONPg PSN/ F7a™ RI5 F OFOF 7b ~N~ OH Ry R16
R16. N~T/N-pg 7c Ry RI5 7d Schene 7 An appropriate N protected, for

exanpl e Boc protected, amno acid (7a) can be immbilized on a solid
support, here exenplified by Agropaut resin PS-TFP, by 5 reacting the am no
acid with the desired: solid suppolt H[l t he presence of gcoupking reagent
like N, N -diisoprepylicarkodii nm®e and B¢ base |ike DMAPJin Negnt 1ike

di chl or onet kane ,and et hyl f or mamR#é. The i nmobili z§ no id (7b) can
then be cl e omAhe support Wi h a suitable roup (7c) thus

gi ving fragnents (73) useful ~for the preparation of canpounds according to
the present i nven o 7b

Scheme 7
An appropriate N-protected, for example Boc protected, amino acid (7a) can be
immobilized on a solid support, here exemplified by Agronaut resin PS-TFP, by
5  reacting the amino acid with the desired solid support in the presence of coupling

reagent like N,N'-diisopropylcarbodiimide and a base like DMAP in a solvent like
dichlorcmethane and dimethylformamide. The immobilized amino acid (7h) can then
be cleaved from the support with a suitable capping group (7c) thus giving fragments
(7d) useful for the preparation of compounds aécording to the present invention

10 wherein mor nis 1. Optionally the amino protecting group can be removed followed
by coupling of an approptiate amino acid using standard methods thus providing
fragments useful for the preparation of compounds according to the present invention

wherein mand n are 1.

15 Preparation and incorporation of P2 building biocks

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

shown in Scheme 8.



10 wherein norn is 1. Optionally the am no protecting group can be renoved
foll owed by coupling of an appropriate am no acid using standard net hods
thus providing fragnments useful for the preparation of conpounds according
to the present invention wherein mand n are 1. 15 Preparati on and

i ncor por at i WA 2645PM%ui | di ng bl ocks A typical route to RTINSt ai ni ng
a 5 nenbered saturated P2 scaffold is shown in Schene 8. WD 2005/ 173195
PCT/ SE2005/ 000097 45 OH+N T GRL6 i Qfx' Up OO0 p\ gc T, G O4p p N R16
8a O8b 8d Rx U CHO'R8 1.LICHR16~ GTr Nx NA, RB-OHU 1 NA 2. HZN O
OR7 7 RI6.GI-T,,. NmXOOR/ Rf R7 Ri' Be 8 8g Rx' and T' have the sane
definitions as Rx and T respectively but are not part of a nmacrocycle. A

is a protected carboxylic acid, substitutedijam de or sul phone am de or
CR4R4' . Scheme 89The cyclic sgaffold (g0y cdn B¥®prepared, for exanple, from
3,4- bis(neth Honyl ) cycl npa none*(84), as d i ped by Rosenqui st et
al. in Act®& em ‘Scartd. 92) 11273¢1129 by pon.of, the keto
group with a redyction ageaf |ike sedi umborohydrode in a ’IVﬁkt\RMke

met hanol fol |l oywe® by hydrolysig of the esters and finahlyRying closure in
acetic anhydrid% in the presence of pyridine. The
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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 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
5 Chem. Scand. 46 (1992) 1127-1129 by reduction of the keto group with a reduction
agent like sodium borchydride 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 R'®-NHRYy, using conventional
10 peptide coupling conditions like with HATU and diisopropyl amine in a solvent like
dimethy! 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 R3-substituent of the carbocycle can be introduced
15 for example by a Mitsunobu reaction with the appropriate alcohol as described above
or by any other suitable method previously described. When R7, 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.



provi ded bicyclic acid (8b) can then be coupled to the am ne function of the
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Rx' and T' have the same definitions as Rx and T respectively but are not part of & 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- buty! dicarbonate in the presence of a base like dimethylamincpyridine
and triethylamine in a solvent like dichloromethane provides ester (Sh). Lactone
opening and coupling of a P1 building block (9¢) as described in scheme 13 or
directly by the amine group of the P1 fragment provides (9d). Introduction of R®-
substituent as described above followed by removal of the acid protection group by
subjecting the ester to acidic conditions like triflucroacetic acid and triethylsilane in a
solvent like methylene chloride and finally coupling of the P3 buiiding block (Se), P3-
P4 building block or capping group R'-NHRYy, as described above provides (3f).
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.



9e Rx' and T' have the sane definitions as Rx and T respectively but are
not part of a macrocycle. 5 A is a protected carboxylic acid, substituted
am de or sul phone am de or CRAR4'. Schenme 9 Protection of the acid group of
(9a) for exanple as the tert- butyl ester by treatnent wth di-tert- butyl
di car bonat ewpnoashes31ps esence of a base |i ke di net hyl am ndASHYSEAP0E000ENd
triethylamne in a solvent |ike dichloronethane provides ester (9b). Lactone
10 opening and coupling of a Pl building block (9c) as described in schene
13 or directly by the am ne group of tHe P1 fragnent provides (9d).

I ntroduction of R8- substituent as described above foll owed by renoval of
the acid protection group by subjecting the ester to acidic conditions |like
trifluoro j | ' id-ainend i i t

Chl or  de. anaH SRl 2ol Bl PP aren S S S TR,

bui | di ng btaadie wepaggHsa Séliegeqawiﬂlﬁywwie@sb&im&cri bed above provides (9f).
Wen R7, R7' and A" contain functional groups, these are optionally suitably
protected by nethods recogni zed by persons skilled in the art, see for
exanpl e Botenakippentenerseafieldds typitalpprepared@s2i66/i0&BhEhPOE ¥E2005/ 000097

47 An unsaturated B2 scaffold to be ysed in the preparation of conpounds of

formula Vi can\be prepared as illusfirated with cycl openfene bel ow. The
cycl opent ene scaffo \s typicallyopr e%as descri b chemre 10. 0 O
0 Q@ =- /~OH Ho\dl 5a 1 1 e

reaction of 3, 4-big(nmethoxycarbonyl) yopent anone (10a)li as descri bed by
Dol by et al. in J.9Og. Chem 36 (1991) 1277-1285 fol |l owed by reduction of
the ketp functionalifi® with a reducti ofSmgent |ike sodi um Yé¢ ohydri de 10
provi des tg&e%s% urat ed hydroxy conpound (10b). Sel ective ester hydrolysis
usi ng

A bromination-elemination reaction of 3,4-bis(methoxycarbonyl}cyclopentanone (10a)

as described by Dolby et al. in J. Org. Chem. 36 (1971) 1277-1285 followed by
reduction of the keto functicnality with a reduction agent like sodium borohydride

10 provides the unsaturated hydroxy compound (10b)}. Selective ester hydrolysis using
for example lithium hydroxide in a solvent like a mixture of dioxane and water

provides hydroxy substituted monoester derivative (10c).

An unsaturated P2 building scaffold wherein Rq is other than hydrogen, such as a
15  methylated cyclopentene scaffold can be prepared as shown in scheme 11.



for exanple lithium hydroxide in a solvent |ike a m xture of dioxane and
wat er provides hydroxy substituted nonoester derivative (10c). An
unsaturated P2 building scaffold wherein Rq is other than hydrogen, such as
a 15 nethyl ated cycl opentene scaffold can be prepared as shown in schene
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)k' Rg Ak OO0 - 00- OO0 0/\ 0/0 \,516g 16h 161 Scheme 11 Oxidation of
commercially avail abl e 3-net hyl -3-buten-1-o0l (1l1a) by the use of an

oxi dation agent |ike pyridiniumchlorochromate followed by treatnment with
acetyl 5 chloride, bromne and nethanol provides the a-bronmo ester (11c).
The afforded ester (11 c) c then be reacyed with the enolate (11 |e),
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(11le) can be p Gé’pared by treat 2nt of the cor?éspon ing co
avail able acid 10 (11 d) where k' is 1 to 3 with difer

in the presence of acase like
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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
5  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-buty! ester with a base such as lithium diiscpropyl 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

10 {11d) where k' is 1 to 3 with di-tert-buty! 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 io furnish the epoxide (11h). Finally, addition of a base like DBN (1,5-

15  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.



di met hyl am nopyridine. Cyclisation of (11f) by an olefin netathesis reaction
performed as described above provides cycl opentene derivative (119).

St ereosel ective epoxidation of (11 g) can be carried out using the Jacobsen
asymmetric epoxidation nethod to furnish the epoxide (11h). Finally,

addi ti on of W& pHga31Ps ke DBN (1,5 15 di azabicycl o-[ 4. 3. 0] MI/BEBLOSHENIY| el ds
the al cohol (11li). Optionally the double bond of conmpound (11 i) can be
reduced for exanple by catalytic hydro ation using a catalyst like

pal | adi um on carbon which provides the correspondi ng saturated conpound. WO
2005/ 073195 PCT/ SE2005/ 000097 49 The afforded cyclic scaffolds can then be
used, as described above, to conplete the inhibitor sequence. An exanple is
shown i n Sﬂ’ﬂsﬁ@fﬁ)raé?d cf2litls2aftbids £3h BrenfB usBd, &¥/dd¥eriRad BHEbvVel o tomRBretdthd 110 OH
HATUlONXAE i O NXA DI PAsOg/OkoR?R?DIADOkoR? 7 12a 12c
12d RS O 'NAibiterSequeAcs. dn sxepepiois shpgmin sghgme 128 T N A n mX R16.G T, -N
KUOOR7 R RuJJ ~ 1@@ 12§ Rx' and T' have t he sarre defi n| Reons as Rx
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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-huilding 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 diisopropy!
phenylamine or the like, followed by introduction of the R3-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 ari, see for example Bodanzky or Greene cited

15 above.



Schenme 12 5 The am no group of a Pl-building block or a suitable precursor

t hereof (12b) can be coupled to the acid of the cycl opentene derivative
(12a) using standard am de coupling conditions such as using HATU in the
presence of a base |ike diisopropyl phenylanm ne or the like, followed by

i nt roduct i oWO@POSIOREIRG- substi tuent for exanple by M tsugiiE2eGaMIPT ons as
descri bed above to provide (12d). Hydrolysis of the 10 remaining ester and
subsequent am de coupling of a desired 83 or P3-P4 building block (12e)
optionally followed by mani pul ati ons OP the P1 part provides cycl opentene
cont ai ni ng conpounds (12f) according to general formula VI. Wien R7, R7'" and
A" contain functional groups, these are optionally suitably protected by
et hods  refqEUings fabing REMEPASNS Kddthiffhgi AppiR dp atkRPel AirebtiAtoRhe pPBodanzky
or Geene cited 15 abgve. WO 2005/o73f95p%c§ﬁg%5605/000097 50 Conpounds
havi ng a Ritzithe"2 ARt H4d B RbEANHANGGS b BRIVt eachroaregaraskas Jeriged e P2

moi ety, i.®nhelRd @nd P4 are absent and Gis NR NR, can be prepared as
depicted in Scheme 13 WR8 WR8 Il ARt \ /iNH RDEAUO HQcf )k NOH +
HONA A~-NNXA NRzZ XOHO @HP R7' OOR7 R7' 13a 13b 13c V¥R8 RAR

A is a prot ectj\d car boxyl ke G0k ) substityigd am de or TRA A, sul phone
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5 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
10 such as dichloromethane, provides the hydrazine containing derivative (13d).
Alternatively, any appropriate hydrazine derivative, such as morphalin-1-ylamine,
piperidin-1-ylamine or the like can be linked to the acid (13b) instead of the tert-butyl

carbazate derivative.

15 The achieved compound can then be further extended hy cuopling of a P3 or P4-P3
building block to the primary amine of compound 13d for example as shown in
scheme 14.



HNOOR7 R 13d 5 Schene 13 Reaction of tert-butyl carbazate (13a),
optionally al kyl substituted on one or both nitrgogens, wth the acid (13b)
under peptide coupling conditions like with HATU and DI EA in a solvent like
DVF provides 9Ac. Optional renoval of the boc group by standard procedures
li ke aci di cWPReEtFHEAT with for exanple TFA in a suit abl PEHREMOVDY such as
di chl or onet hane, provides the hydrazine containing derivative (13d).

Al ternatively, any appropriate hydrazi%q derivative, such as

nor pholin-1-yl am ne, piperidin-1-ylamne or the like can be linked to the
acid (13b) instead of the tert-butyl carbazate derivative. 15 The achi eved
conpound can then be further extended by cuopling of a P3 or P4-P3 buil ding
bl ock to the primary agine of conmpound 13d for_exanple as skBwn in schene
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prepared as described in scheme 7 or 8 14a
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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
5 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. .
10



14b o R11' 14c R11' has the sane definition as R11 but is not part of a
macrocycle. 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 (14a) with
sodiumnitrite, potassiumbrom de and sulphuric acid (Yang et al. J. Og.
Chem (2001W0 B6/077803- 7312) provides the 5 correspondi ngr/gedesanaytonpound
(14b) which upon reaction with the above described derivative (13d) provides
t he hydrazi ne containing derivative (1;}.)5 Conpounds | acking a carboxy
group in the P3 unit can be prepared as©illustrated in Schenme 15
exenplified wth a cycl opentane derivative as P2 scaffold. . 10 WD
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R11' has the same definition as R11but is not part of a macrocycle.
A'is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4',

Scheme 15
The acid {15a) can be coupled to an amino azide derivative (15b), prepared by
methods known from the literature using standard peptide coupling conditions to give
5 the amide derivative (15¢). Reduction of the azide function for example by polymer

bound triphenyl phosphine in a solvent like methanol or any other suitable reduction
method provides intermediate (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.

10
Scheme 16 shows an alternative route towards compounds lacking a carboxy group
in the P3 unit



A is a protected carboxylic acid, substituted am de or sul phone am de or
CRAR4' . Schene 15 The acid (15a) can be coupled to an am no azi de
derivative (15b), prepared by methods known fromthe literature using
standard peptide coupling conditions to give 5 the am de derivative (15c).
Reduct i on o%“fﬁ@yﬁ?ﬂﬁe function for exanple by pol yner beandezoi@henyl
phosphine in a solvent |ike nethanol or any other suitable reduction nethod
provi des internediate (15d) which subs%?uently can be reacted with an acid
under peptide coupling conditions or wwth an amine in a reductive am nation
reaction providing am des and secondary am nes respectively. 10 Schene 16
shows an alternative route towards conpounds | acking a carboxy group in the
P3 unit WO 2005/ 048195 PCT/ SE20051000097 53 W RER#g0, ~-yNH2 WR8 RI11' H HO
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R11" has the same definition as R11but is not part of a macrocycle.
A' is a protected carboxylic acid, substituted amide or sulphone amide or CR4R4".

Scheme 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)

5 and thus introducing a primary alcohol. The alcohol (16¢) 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

10 (16e).

Alternatively alcohol (16c¢) can be reacted with a suitable acylating or alkylating agent
under the appropriate conditions fo provide ester and ether compounds respectively,
i.e. Gis O in general formula VI,

15
Subsequent reaction of the formed alcohol with a suitable acylating or alkylating
agent using the appropriate conditions provides the ester and ether compounds

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



protected, hydroxy derivative (16b) can be used in the coupling with the
acid (16a) 5 and thus introducing a primary al cohol. The al cohol (16c¢c) can
then, after optional deprotection, be oxidized with a suitable oxidizing
agent |ike for exanple Dess-Martin periodinane to formthe correspondi ng

al dehyde. R¥Qt4338F t he al dehyde with a desired am nePGISEZ0SEHNET i ve

am nation reaction using a reagent |ike for exanple polystyrene bound
cyanobor ohydride in a solvent |ike THE4provi des ami ne derivatives 10 (16e).
Al ternatively al cohol (16c) can be reacted with a suitable acylating or

al kyl ati ng agent under the appropriate conditions to provide ester and

et her conp r ecti Gis fornul a, Vl

Subsequent 8\'{{6 ngﬂ%&?eﬂ% %‘3?%&339%98‘?0%‘33”‘%‘% rgfﬁr?%%t@aa%moﬁef‘%‘eor

al kyl ati ngdengane i.gsi¢ngotdne kﬁ@ﬂrlm%rrﬁﬂlﬁ viangilitheoadity sppaest thét&h@St er and

et her conpounds respecti vel %‘% 0.in eneral forrr?a VI .
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described with reference to a cyclopentane derivative i. g is 0 and k is
1in Formula VI, it will be readi I%/ apparent that the correspondl ng

met hodof ogyVhes Rp & |We30mﬁ1nfbﬁllﬂé ongd gfyaRdsess ateHuiteblymiptgcier bys When R7,
R7' and A i ed by

nmet hods reg%gﬁ%c% %é%%/ perso Skl %ﬂ%@ Iptrtlﬁbt? @%%?Oﬁéﬁwééogégrﬁﬁer Bodanzky
or G eene Gre¢rsdcitdoab®ve For mat i on of macrocyclic conmpounds 10 Conpounds
according to the present invention wherein an al kyl ene chain extending from
the R7/R7' cycloalkyl to Rx, Rd or R" thus form ng a nacrocycle, can be
prepared agodaston dfedadietyaiic cGupbaddse P1, P2 and P3 buil di ng bl ocks, or

Do 395 v Bgb aoRind M hSREL Ao SRl BE Bk PG
subst i t uentroMy 8 FITRY bﬁ:lcFéaqh)w R Rg obRE'ckud forey abmalcnméieocam gl via a

M t sunobu reacti on 33 desg ed above before or It
prepared as described below. Suitable’P1, P2 and P3 bullding blocks, or precursors

thereof, are coupled together using the strategies described above, followed by a
ring-closing reaction (macrocyclization). The substituent W-R? of the P2 building block
15 can be incorporated via a Mitsunobu reaction as described above, before or after
formation of the macrocycle or the assembly 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 WO0O00/59929.
20
A typical route to macrocyclic compounds is shown in Scheme 17 which iflustrates the
technique applied to a compound having a spiro-cyclopropyl P1, where the
macrocycle incorporates the P3 side chain.



formati on of the macrocycle or the assenbly can be done with the required
substituted proline anal ogue or carbocycle. For macrocyclic structures
extending from the R7/R7" cycloalkyl to R', P3 am no acids containing the
appropriate side chain can be prepared as described in W00159929. 20 A
typi cal rouwwe 206/0MHeY ocyclic conpounds is shown in ScherféTBE2RF0ENRYT
illustrates the technique applied to a conmpound having a spiro-cycl opropyl
P1, where the nmacrocycle incorporates5 he P3 side chain. WO 2005/ 073195
PCT/ SE2005/ 000097 55 WR8 ~ q WRB8 ORqg Ir)qg,/ R4~ )k ~ NF12 O~ )k O
HONOp-> ONRZO R nOON OO 17 17b 17¢c WRB Rq (*)g/ N O Rz n =
1, 2, 3, 4, 5, 6, 7 Op 17d Schenme 17 Coupling of acid derivative (17a)
with the appropriate, acid protected, amno acid 5 (17b) using standard

pepti de coupling conditions as descri bed above provides (17c For mati on of
t he macrocycl e caPrRBhen be carried out via an ol efi n tqt/We s reactl on
using a Rus Qabéd cat al yst such as thﬁHone reporth I°|
Bl ackwel I K ~o
ES ‘o/\\ + ), § o7
17 17b
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Scheme 17
Coupling of acid derivative (17a) with the appropriate, acid protected, amino acid
5 (17b) using standard peptide coupling conditions as described above provides (17¢).

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. 8., Harrity, J.
P. A, Bonitatebus, P. J., Hoveyda, A. H., J. Am. Chem. Soc. 121, (1999}, 791-799

10 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

15 by coupling of a R'®-G-P4 building block by standard peptide coupling conditions. The
macrocyciisation step described in Scheme 17 can also be applied to the

corresponding carbocyclic analogues described above. When the linker contains a



G ubbs, RH 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 10 and Huang et al., J. Am Chem Soc. 121, (1999),
2674-2678. It will also be recognized that catal ysts containing other
transition WeR¥R87d¥ch as Mo can be used for this reactCanE2@FtoNal |y the
doubl e bond is reduced and/or the ethyl ester is hydrolysed by standard
hydr ogenati on and/ or hydrol ysati on net hods respectively well known in the
art. Alternatively the nethyl ester can be selectively hydrolysed foll owed
15 by coupling of a R16-G P4 buiIdingS%Iock by standard peptide coupling
conditions. The nmacrocyclisation step described in Schenme 17 can al so be
applied to the corresponding carbocyclic anal ogues descri bed above. Wen

t he |i nkernitesjehatdns the MG HROR EhIEXanREHubE2 RABHNBARATaticn&is ek &R@gN at om t he
ring closur carried out by reductive am nation as described in
V®00159929V$w§§ﬂ%%§81ic conpounds wi t hout the cycl opropyl noiety in the P1
part, i.e the 5 macrocyclic ring extends directly fromthe peptidic backbone

at the carbon adjacent R7,.can,be prepared.ysi e et hods descri bed
e MRS B ey DR B Sl i e P Gl e Peve | o usad as
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membered cycloalkyl derivative is used as the P2 scaffold is shown in scheme 18.
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Scheme 18

10 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
(18¢). Hydroiysis of the ester group followed by a peptide coupling reaction with the
olefin substituted amino acid (18Ad) provides the amide compound (18e). A ring



AR~ O 1BAd RCf/ HATU i8e DIEAH Rg NNA Nis a protected carboxylic
acid, O substituted amde or sulfon amde. Rz 0Onis 11, 2, 3, 4or 5 1
Bf Schene 18 10 Coupling of a suitable allylglycine derivative (18a), to the
acid function of the P2 scaffold (18b) using standard peptide coupling
condi tions YoabUg73I8e am de derivative (18c). Hydrol ysirTefE20d380@8T er group
foll owed by a peptide coupling reaction with the olefin substituted am no
acid (18Ad) provides the am de conpound (18e). A ring WO 2005/073195

PCT/ SE200i 1000097 57 closing netathesis reaction is then effected by using
for exanpl e Hoveyda- Grubbs catal yst which gives the macrocyclic conmpound
(18f). Even though schene 18 shows the synthetic sequence using a P2
scaffold with an wunsubstituted hydroxy group, it will be apparent that the

R8 substi t ¢edig @atatr#a&st?ead%ﬁMe@eﬁ@&e@wusﬁ%w&uawe BbAg8aruiRe synthesis
for exanple as described in schene it can bé introduced after

the net at hedgsstdichig\es thg macrogyplic eonpRIIE (18D usi ng any of the nethods

descri bed b@érﬂhsugh%éhérqe ng sRORE IR shRnBR: éé%@@hdemsmgea PP SRRt WiBPf conpounds
wherein the nacroc extends fromthe am de nitrogen in the P3

fragment i U@”W“‘i’*@‘yﬁyqrwyﬁﬂ%ﬁ’ dywifl Be appatenyithat the, Rg ﬁ”qsl‘ﬂé’efﬂ @pdieat i on of
compoungls mh@m,@e@ al A1 daav@nght thg%roﬁ%%@htﬁeﬁﬁ fr @b&ﬁﬂb asideSeribediand n are O

and Gis Nthe alei\‘\rc]ietroac;r it ca\nrg"el n?trocﬂuceé: gf?erttr}/epr#\gta!hegls rea IE)T? eaer gr(\j as

compound 18f, using any of the methods described herein.

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

10 extends from the amide nitrogen in the P3 fragment /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 V!, can typically be prepared as
outlined in scheme 18B.

o) a
%OJ\H/RU ) >LOJLT/\M;\ TE S
DIAD Ru Ru

18Ba Ph,P 18Bb 18Bc

nis1,2,3,4,586,7.8

15 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 Mitsuncbu conditions {o provide the
alkylated carbamate (18Bb). Subjection of 18Bb fo acidic conditions like for example

20 treatment with irifluoroacetic 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.

Macrocyciic structures cantaining a hydrazine group i.e. T is NRd or m and n are 0

25 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.



outlined in scheme 18B. 0O Run (HTFA H ONn H D AD Ru Ru 18Ba Ph3P
18Bb nis 1, 2, 3, 4, 5 6, 7, 8 18Bc 15 Schene 18B Carbamate 18Ba, which
is conmmercially available or is readily prepared for instance by reaction
of the desired alkyl amne with di-tert-butyl dicarbonate, can be reacted

w th an appWogfsarasy- unsat ur at ed al cohol under M t sunobRCIEGRMSOMGPE t O
provide the alkylated carbamate (18Bb). Subjection of 18Bb to acidic
conditions like for exanple 20 treatneg% with trifluoroacetic acid in a

sol vent |i ke dichl oronethane gives the*f'ree am ne (188c) 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 mand n
are 0 25 and Gis NRNR, in general formula VI, can be prepared by |inking
a suitably N al kyl ated carbazate derﬁyg ﬂv,NHp the P2,fragnment. Al kylated
carbazate jhrat tees cgn Je_prepared, Toriiexanpl @&\Q%;&L¥%g%?in Schene
19. WD 2005/ 073195 PCT/ SE2005/ 000097 58 0 >L I'N Q© N 0 p'J~ 1IN
H n=1,2234/,5 198390 19c gchene 19 Oxidation of the appropriate al cohol
(19a) ef fect ed %y a suitable oxfdation nethod Iike for 1@xanple with

N- net hyl qg%gp%Lkpe oxi de and tetrapropyl ammoni um perrut henat e

Oxidation of the appropriate alcohol (19a) effected by a suitable oxidation method like
for example with N-methyl morpholine oxide and tetrapropylammonium perruthenate

5 in a solvent like dichloromethane provides aldehyde (19b). Reductive alkylation of
tert-butyl carbazate with the afforded aldehyde gives the desired N-alkylated building
block (19¢). Aliernatively, any desired hydrazine derivative such as morpholin-1-
ylamine, piperidin-1-ylamine or the like can be used instead of tert-butyl carbazate in
the reaction with aldehyde 1Sb.

10
Scheme 20 fllustrates synthetic sequences fo building blocks suitable for the
preparation of compounds wherein the “outer” nitrogen of the hydrazine group is
alkylated, either with an w-unsaturated alkyl chain appropriate for subsequent
macrocycle formation or with any other suitable alkyl group.
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N R is C,-C, alkyl o )J\N—H
<] Rz w-unsaturated Cg-C,, alkyl chain % ,la Rz
(i, © nis1,23,4,586,7 o]
Z~  20e 20d
15

Scheme 20



5 in a solvent |ike dichloronethane provides al dehyde (19b). Reductive

al kyl ation of tert-butyl carbazate with the afforded al dehyde gives the
desired N-al kylated building block (19c). Alternatively, any desired
hydrazi ne derivative such as norpholin-1- ylam ne, piperidin-1-ylam ne or
the |i ke cawopess@3dds i nstead of tert-butyl carbazate in PGIHE2p0EAEWPON Wi th
al dehyde 19b. 10 Schene 20 illustrates synthetic sequences to buil ding

bl ocks suitable for the preparation ofzsconpounds wherein the "outer”
nitrogen of the hydrazine group is alkylated, either with an w unsat urat ed
al kyl chain appropriate for subsequent nacrocycle formation or with any

ot her suitable alkyl group. NN R-OH_ NN H2ZNNH2HzN- | Ph,P O R 20a 20b 20c

P2 coupl i redttiorR bf E%uﬁ&ﬂfbfd%&:t&ﬂhﬁhr%edéhhtwa foSe@ﬁpleqh}sydnom 183N R Rz
u~-unsat ur at ed 6 7 O 20e

h
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sui tably rb"r@;s;ﬁea%g afwéigéﬂsmn?ecﬂzﬁrthé/aﬁlmaheélréwsmﬁ RbLB-digexo- 1, 3-
di hydro-isonid -carbamic acid tert-butyl ester (20a whi ch can

eaS| ly be Miusphy éamﬂj ons previden Nsilkylated hivﬁratzri@ eapouRpi(ROkY. Resrovaldfal cohol |
R-OH, undehe phtalimido group effected by treatment with hydrazine or a derivative thereof like

hydrazine hydrate or hydrazine acetate provides the carbazate (20c). The afforded

primary amine can then either be be coupled to any desired P2 fragment using any of

the methods previously described to give 20d or alternatively it can be further

alkylated using for example the reductive amination method described in scheme 19
10 followed by coupling to a P2 fragment as previously described to give 20e ,

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

cyclopentane scaffold followed by macrocyclisation.

0 o g —
n=12345
21a 21b
O]
L AR
0O 'N-N

21c 21d
15  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).
20



M t sunobu condi tions provides N al kyl ated hydrazi ne conpound (20b). Renoval
of 5 the phtalimdo group effected by treatnment with hydrazine or a
derivative thereof |ike hydrazine hydrate or hydrazine acetate provides the
carbazate (20c). The afforded prinmary am ne can then either be be coupled
to any desi weoiA78wagnent using any of the nethods preriwihosodestri bed to
give 20d or alternatively it can be further alkylated using for exanple the
reductive am nation nethod described in _schene 19 10 fol |l owed by coupling to
a P2 fragment as previously described t0 give 20e . Schene 21 exenplifies
the coupling of a hydrazine containing P3 building block to a cyclopentane
scaffold followed by macrocyclisation. NO O HOO + p~NN O p Rd n =

1,2,3,4,5 trelam H-pgiste BihPgrobipNor N-Nofectdd abluetl nefkitdrQ 18 Mos@ doupkd Schene
21 Coupling of the carbazate derivative (21b) to the P2-P1 buil ding bl ock
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protecting groups include acyl groups such as formyl, acetyl, propionyl, pivaloyl, t-
butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoracetyl, trichloroacetyl, phthalyt, o-
nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-
nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-toluenesulfonyl,

10 and the like, carbamate forming groups such as benzyloxycarbonyl, p-chlorobenzyl-
oxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2-nitrobenzyl-
oxycarbonyl, p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxy-carbonyl,
4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl,
3,4,5-trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1-methylethoxycarbonyl,

15  a,0-dimethyl-3,5-dimethoxybenzyloxycarbonyl, henzhydryloxycarbonyl,
t-butoxycarbonyl, diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl,
methoxycarbonyl, allyloxycarbonyl, 2,2,2-trichioroethoxycarbonyl, phenoxycarbonyl,
4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl, cyclopentyloxycarbonyl,
adamantyloxycarbonyl, cyclohexyloxycarbonyl, phenylthiocarbonyl, and the like; atkyl

20  gropus such as benzyl, triphenylmethyl, benzyloxymethyl and the like; and silyl
groups such as trimethylsilyl and the like. Favoured N-protecting groups include
Fmoc, formyl, acetyl, benzoyl, pivaloy], i-butylacetyl, phenylsulfony!, benzyl,
t-butoxycarbonyl (BOC) and benzyloxycarbonyl (Cbz).

25  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-

30 methoxyethoxymethyl 2-(trimethylsilyl)ethoxymethyl, t-butyl and other lower alkyl



group agai nst undesirable reactions during synthetic procedures. Conmonly
used N- protecting groups are disclosed in Geene, "Protective Goups in
Organic Synthesis" 5 (John Wley & Sons, New York, 1981), which is hereby
incorporated by reference. N protecting groups include acyl groups such as
formyl, aceWf2005¢78PFonyl , pival oyl, t- butylacetyl, 2-chBsEaG@0YIY7
2-bronDacetyI trlfluoracetyl, trichl oroacetyl, phthalyl, o-
nitrophenoxyacetyl, a-chl orobutyryl, benzoyl, 4-chlorobenzoyl,
4- br omobenzoyl, 4- nitrobenzoyl, and the |ike; sulfonyl groups such as
benzenesul fonyl, p-toluenesul fonyl, 10 and the |i ke, carbamate form ng
groups such as benzyl oxycar bonyl, p-chl orobenzyl - oxycarbonyl,
ny
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2,2,2-trichloro xycar bony enoxycarbonyl 4-ni trophenoxycar bonyl ,
quorenyI 9- met hoxycar bonyl , cyclopentyloxycarbonyl adanantyloxycarbonyl,
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15  adjusted for concomitant medications.

As is good prescribing practice with antiviral therapy, the compounds of formula | are
typically coadministered with other HCV therapies to avoid the generation of drug
escape mutants, Examples of such additional HCV antiviral therapies include

20 ribavirin, interferons, including pegylated interferons. Additionally a number of
nucleoside analogues and protease inhibitors are in clinical or preclinical
development and will be amenable to co-administration with the compounds of the

invention.

25  Accordingly a further aspect of the invention provides a composition comprising a
compound of formula 1 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

30  prophylaxis of flavivirus infection, such as HCV, comprising the sequential or

simultaneocus administration of a compound of formula | and at least one further HCV



ethers, such as isopropyl, ethyl and especially nethyl, benzyl and

tri phenyl nethyl; tetrahydropyranyl ethers; substituted ethyl ethers, for
exanple, 2,2,2-trichloroethyl; silyl ethers, for exanple, trinmethylsilyl,
t-butyldinmethylsilyl and t-butyldi phenylsilyl; and esters prepared by
reacting t h&MPAYEHRIM group with a carboxylic acid, for BXEBEAeswG9acet ate,
propi onate, benzoate and the like. In treating conditions caused by
flavivirus such as HCV, the conpounds formula VI are typically

adm nistered in an anount to achieve a plasma | evel of around 100 to 5000
nM such as 300 to 2000 nM This corresponds to a dosage rate, depending on
10 the bioavailability of the fornulation, of the order 0.01 to 10

ng/ kg/ day, ariviedleA adlatedOashbect 6f the imékﬁdrq@mwdés bmt.sﬂlpaé%a&@némg% firor @
normal adult will be around 0.05 t preferably O. to 2 g such

as 500- 750°NgMacsHtiGACqRPasian, e@é%raa*vuhwe'&d%gedaw of Ae wpmaomo
phar maceutgalig | aﬂ@a%@oﬁ@bﬁémvadehue@wm%éwbﬁaea SdHRdaney aRtaRe! 1 C

condition of the patient as wel the severity of the infection and may
need to betymsalhfoﬁlmmetwﬁfdﬂsag@ﬁmmmcb@nnaﬁ@hnl@atseaﬁ@te penteimegwdbinghr@scri bi ng
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preclini cadommaitehspnent and will be anenable to co-admnistration with the
conpounds of the invention. 25 Accordingly a further aspect of the
i nvention provides a conposition conprising a conpound of fornmula I and at

| east opne g AEV ﬂﬂﬁ\énﬁ:fﬁrb\cbrlﬁﬁecieﬂ ér FronERNsRsiagRtion Nith othbCiRfeaasomny of the
dosage forns described bel o ut especi al I\éﬁan orally admnjstered tablet,
i‘)gﬁ@ﬁe

or capsul é1$32585) MeRprendlis BHSRﬁCt gbihadn t'?errQW%s MhingtioRti on  use. A

further aspe Plé&fcoHlﬁlsH@)Vtﬁ@‘bbﬁ’ﬂonﬁd)w tﬂ@%v@nﬁ&’i BQbrfiatbd @ theQakent or 30
prophylaxis of flavivirus infection, such HCV, conprising the sequenti al

or si mul téasesasnh@nrenracanedaithoat |gasé@ﬁ@@uﬂwr@ntl-rrtie@twe@harraa@atarpau east one

further HQM MBS RvESI S hrPBR/ 2P R380dhe further antinfective are

15 administered simuitaneously or sequentially, typically at doses corresponding to the
monotherapy dose for the agent concerned. However, certain antifectives can induce
a synergistic response, allowing one or both of the active ingredients to be
administered at a lower dose that the corresponding monatherapy. For example in
drugs prone to rapid metabolism by Cyp3A4, co-dosing with the HIV protease

20  inhibitor ritonavir can allow lower dosage regimes to be administered.

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

25 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 (ddI, Videx),
abacavir, (ABC, Ziagen), lamivudine (3TC, Epivir), emtricitabine (FTC, Emtriva),

30 racevir (racemic FTC), adefovir (ADV), entacavir (BMS 200475), alovudine (FLT),
tenofovir disoproxil fumarate (TNF, Viread), amdoxavir (DAPD), D-d4FC {DPC-817), -



62 antiviral. A related aspect of the invention provides a patient pack
conprising a first pharmaceutical conposition, preferably in unit dosage
form of the conpound of formula |I and a second pharnmaceutical conposition
of a second HCV antiviral, typically also in unit dosage formand generally
in a separ awe:esntfdbher within the 5 patient pack. A patACarRE2@a000% | |
conveniently also be provided with instructions printed on the package or a
container therein, or on a package inseft, for the sinultaneous or
sequential adm nistration of the respective pharmaceutical conpositions. 10
Many HCV patients are co-infected, or prone to superinfection, wth other

i nfectious diseases. Accordingly, a further aspect of the invention

provi des cauhl (&ifc0SPDY 54, émuewam@wmmlonmamﬂ 269430 B0 pded1nShirgvent i on
co-forrmulated_in the s unit or co gackaged wi th_at |east one
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sequentially, I ca doses corresponding to the nonotherapy dose for
t he agent Q-&‘Hf@r E?barmmsﬁé@é’rc -8t8rtain antifectives can induce a synergistic
responsg, allow ng one or both of the active ingredients to be admnistered
at a | ower dose that the correspondi ng nonot herapy. For exanple in drugs
prone to rigiresendatiiediNBif ingludgppiskwirdioe{Ressirintprivefdvirehe (BMP-2860t ease 20
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one HBM antigdiza mohn&@&eﬁﬂm&.aﬁ) R@ ’r@% RN HRHS), rrm-uge/mlﬁlrjomugﬂﬂ&as

al ovudi ne 1 FLT), zudovud § st avudi ne zal ci t abi ne

(dd0) . af claosae Vil 25 (-ABRIS5: JabAaiRg VO EABE U784 APSIN MIAT ne. (3TC

Epivir), e@mmﬁgba(%ﬁ@n()ﬁg' Entriva), 30 racevir (racemc FTC), adefovir
(ADV), entacavir (BMs 2 047)5) al ovudi ne (FLT), tenofovir disoproxil

fumarate (TNF, Viread), andoxavir (DAPD), D d4FC (DPC-817),
Representative HIV protease inhibitors include PA-457 {Panacos), KPC-2 (Kucera

15 Pharm.), 5 HGTV-43 (Enzo Biochem), amprenavir (VX-478, Agenerase), atazanavir
(Reyataz), indinavir sulfate (MK-639, Crixivan), Lexiva (fosamprenavir calcium, GW -
433908 or 908, VX-175), ritonavir (Norvir), lopinavir + ritonavir (ABT-378, Kaletra),
tipranavir, nelfinavir mesylate (Viracept), saquinavir {Invirase, Fortovase), AG1776
(JE-2147, KNI-764; Nippon Mining Holdings), AG-1859 (Pfizer), DPC-681/684 (BMS),

20 (GS224338; Gilead Sciences), KNi-272 (Nippon Mining Holdings), Nar-DG-35
(Narhex), P(PL)-100 (P-1946; 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).

25 Other HIV antivirals include entry inhibitors, including fusion inhibitors, inhibitors of the
CD4 receptor, inhibitors of the CCRS5 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),

30 KRH1836 (Kureha Pharmaceuticals), ONO-4128 (GW-873140, AK-602, E-913; ONO
Pharmaceuticals), Pro-140 (Progenics Pharm), PRO542 (Progenics Pharm.), SCH-D



WD 2005/ 073195 PCT/ SE200S/ 000097 63 dOTC (Shire SPD754), el vucitabine
(Achillion ACH 126443), BCH 10681 (Shire) SPD- 756, racivir, D FDOC, GS7340,
| NK-20 (thi oether phospholipid AZT, Kucera),

2' 3' -di deoxy-3' -fl uoroguanosine (FLG & its prodrgus such as M V-210,
reverset (RYP200507PMFC, Phar masset DPC-817). 5 Repr esentPaiTySFEOUIWRYY7 i ncl ude
del avirdine (Rescriptor), efavirenz (DVP-266, Sustiva), nevirapine

(BIRG 587, Viramune), (+)calanolide A a}&j B (Advanced Life Sciences),
capravirine (AGL549f S-1153; Pfizer), 695634 (GW 8248; GSK), M V- 150
(Medivir), WM026048 (R-1495; Medivir AB/ Roche), NV-05 2 2 (ldenix Pharm), R
10 278474 (Johnson & Johnson), RS-1588 (ldenix Pharm), TMC 120/125 (Johnson
& Johnson)SCHFMCZERYS Scherlrfgh BRRugh) ThisienR&2 4 0Rochen)rim&ld) 7BAK2B0qT gikedanc. ) and

YM215389 ( Yamano ' present at i rot ease inhibitors include PA-457
( Panacos) g%@ |§H(§&t%)ér3§% qef‘?’ﬁmq’&g@&%ﬁ%& EH%‘PES&E UGRS3 @ npr enavi r
(VX-478, AghibRoreses L-87082aMerdk & CBgyabsd) (Merok Rnay.) bng (R8T 164<- 639,
Crixivan), Lexi v,? éf osanprenavir calcium GW- 433908 or 908, VX-175),
ritonavir ERBPOZIGSK) opinavir + ritonavir (ABT-378, Kaletra), tipranavir,
nel finayir nesylate (Viracept), saquinavir (lnvirase, Fortovase), AGL776
(JE-2147, KNI -764; N ppon M ning Hol dings), AG 1859 (Pfizer), DPC- 681/684
(BMB), 20 EoprpigsefH I%‘&M‘F@%ilmﬂwdﬁqu{ll pivexil (Nepgrya), MndiasgesidiMi ngs) ,
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co-recéeptor and inhibitors of the CXCR4 coreceptor, or a pharmaceutically

PO L i e Rk e WA U
( BM5- 37880gres&iN)as datf o8y phdrntie(ifical brmRE88n. Sushepfdrmulation will comprise
the above defined active agent together with one or more acceptable carriers or
excipients and optionally other therapeutic ingredients. The carrier(s) must be
15 acceptable in the sense of being compatible with the other ingredients of the

formutation and not deleterious to the recipient.

The formulations include those suitable for rectal, nasai, topical (including buccal and
sublingual), vaginal or parenteral (including subcutaneous, intramuscular, intravenous

20 and intradermal) administration, but preferably the formulation is an orally
administered formulation. The formulations may conveniently be presented in unit
dosage form, e.g. tablets and sustained release capsules, and may be prepared by
any methods well known in the art of pharmacy.

25  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

30 bringing a compound of Formula V! or its pharmaceuticaily acceptable salt in

conjunction or association with a pharmaceutically acceptable carrier or vehicle. If the



30 KRH1636 (Kureha Pharnmaceutical s), ONO 4128 (GWM 873140, AK-602, E-913; ONO
Phar maceutical s), Pro-140 (Progenics Pharm, PRO642 (Progenics Pharm),

SCH D WD 2005/ 073195 PCT/ SE2005/ 000097 64 (SCH 417690; Scheri ng- Pl ough),
T-1249 (R724; Roche/ Trinmeris), TAK-220 (Takeda Chem 1Ind.), TNX-355 (Tanox)
and UK- 427, 887200897133%r ) . Exanpl es of integrase inhi bitoPET/AE®04/608PO810
(Merck & Co.), c-2507 (Merck & Co.) and S(RSC)-1 838 (shionogi/GSK). 5
Exanpl es of HBV antivirals include adefgvir dipivoxil (Hepsera), and
especially |am vudine and 2' 3" -di deox;f’%s' -fluoroguanosine (FLG & its
prodrugs such as MV- 210, the 5 -Ovalyl-L-lactyl prodrug of FLG These

| atter HBV antivirals are particularly convenient as they are also active

agai nst HiMan@ctW bighatmbseutRafolth@afics IEM@Qﬁﬂarﬁﬁte&ﬁ&ﬂig d¢fo be adm ni stered
alone, it is preferable to present jt as part of a pharmaceuti cal
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the f of m’d ?&ré@%nﬂ@@rﬂ?% ggﬂ)ﬁﬁ cgbﬁet§8 itaB tJ gé:dhp&o %Inip-argi prfe8%t%ﬂ[éﬁons
or rectal, nasa , I'n

i ncl ude those suitab pical C uccal "and
subl i ngual gmowd gf trel acdive pgemnaeaajom(dieno#grdnmlgs saster edlathwoasa sumemalmnsxful ar,

i ntraveno and intra adm ni stratiaon referably the

For mil at | ane PEMeAgL | 5F AT eRRr A ARl 0% & R B VBRE ey
conveni entliguidoempisiesanaedateninuil liquiddasagion ad #k abdgus @bl et s and sust ai ned
rel ease capsul es, and nay be prepared by any nethods well known in the art
of pharmacy. 25 Such nethods include the step of bringing into association

the abpye \ighirslRAd 85 bdMBosiRARTor Yal BdrhMBHGBEH (4 -tablBtstEEdsuleb @he
formul ations are prepared by uniformy and intimately bringing into

associ at i dR" gHitale F%réleagehlﬂewwwcneﬁ aumja% 8PPIMER £XginIENtshegy binding
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, pelyvinylpyrrolidone

(Povidone), methylcellulose, ethylcellulose, sodium carboxymethylceliulose,
hydroxypropylmethylceilulose, sucrose and starch; fillers and carriers, for example
15 corn starch, gelatin, lactose, sucrose, microcrystalline cellulose, kaolin, mannitol,
dicalcium phosphate, sodium chloride and alginic acid; and lubricants such as
magnesium stearate, sodium stearate and other metallic stearates, stearic acid,
glycerol| stearate, silicone fluid, talc waxes, oils and colloidal silica. Flavouring agents
such as peppermint, oil of wintergreen, cherry flavouring or the like can also be used.
20 It may be desirable to add a colouring agent to make the dosage form readily
identifiable. Tablets may also be coated by methods well known in the art.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a

25  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 tahlets may be optionally be coated or scored and may be formulated so as to

30  provide slow or confrolled release of the active agent.



divided solid carriers or both, and then if necessary shaping the product.
The invention extends to nethods for preparing a pharmaceutical conposition
conprising 30 bringing a conpound of Formula VI or its pharmaceutically
acceptable salt in conjunction or association with a pharmaceutically
accept abl e ¥&1PEY3YS vehicle. If the WD 2005/ 073195 PCTPCEDOGOOOD97 65
manuf acture of pharmaceutical fornulations involves intimte m xing of
pharmaceuti cal excipients and the acti%ﬁ ingredient in salt form then it is
often preferred to use excipients whichh are non-basic in nature, i.e.
either acidic or neutral. Fornmulations for oral admnistration in the
present invention may be presented as 5 discrete units such as capsul es,

cachet s orOthebfoehalatiands GikitteioR bRy admmidebe intludedozaiged tonpfisingehact i ve
agent; as a_powder or ranul& as a solution or a SUSPEI’ISI on of the active
agent in aﬁ?t‘gﬁﬁ%%mé” Pi '%M?'éfeg age e iy BHAERRE INYRAAFE o tragacaRthy PRstilRs wat er

l'i quid endetdPRINGthe abifeLagdmt irPan mleH(Hé'sQs@éﬂlé§b@|8tlﬁﬁﬁd@E/cénrbcﬁrléﬁm%%@ 10
Wth regard to conpositions for oral admnistration (e.g. tablets and

capsul es) ,andcacipepid Biauthwnashes spmpEsing e ariig agen bl itahieHiayls) eesiisfon
excipients e.g, binding agents, for exanple syrup, acacia, gelatin,
sorbitol, tragacanth, polyvinylpyrrolidone (Povidone), nethylcellul ose,
et hyl cel | ulheswmppdide sl tumbexynsnfoine ealksuvibisi form an additional aspect of the

nydr oxyPr SRYATER WA SELRHE QRS SUSHIOS6 ROShEbRIRS of el Fhifls BPHhES

exanpl e 15 sucrose, m cro
cel | ul ose,! ikaiadd saltsnﬂrmrgarm acidsliespédallynoaoboypth atids, lsdddmmbuhhmrllrrd‘edamd

al ginic acid; .and. | ubri cant ch,k as esi stear sodji um st earate
and ot her Jf&lae,{ilualp caq(fgtte %dsag egétfcogatgcgﬁ?tse, gquy%tgr Bﬁa?eﬁ?%em%?f@; si licone
fluid, g alpanw?@mfte Obéthionatk, adiph®, d@hnasef :asﬁartatE] wm@éte;gu@gfgt S su?:h a;
peppernmint, oil o vmnter reen r ayouring or the like can also be
b’ 20" 9ol HEBpFaBNge: BubdtFagha SHEEHPIRgEIIC GARR T MS age

f or m r eadideganbsteNfuhfdrate! ﬁ.cotTrea@é qjaﬁndm @éoﬁﬁa@earpﬁehﬁsrd@yom hadstewel | known

inthe art. A tablet may be made %/ npressi on or noul di ng, optionally wth
one or nornéval%t@c@;@@w@aten@ftaieéﬁ@tg lowﬁpwlé@at@dcarash@iaée vagesrnogiedt ed by

fcgfm gﬁ i'hrgxscbfﬂa% Pﬁé(;érdfa%n?c BBEOLNG dReRGheUfoRREN, dithrRslipRGndtt OW Ng
15 2- hydroxyethane sulphonate, camphorsulphonate, 2-napthalenesulphonate,
benzenesulphonate, p-chlorobenzenesulphonate and p-toluenesulphonate; and
inorganic acids such as hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, hemisulphate, thiocyanate, persulphate, phosphoric and sulphonic acids.
The invention further extends to salts of the compounds of formula | which may or
20  may not be pharmaceutically acceptable, but which are useful as synthetic

intermediates, the salt moiety being displaced or replaced as necessary.

The invention includes prodrugs of the compounds of formula 1. Prodrugs of the
compounds of formula VI are those compounds which following administration to a

25  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
gsters of carboxy functions. Preferred pharmaceutically acceptable esters include

30 alkyl esters, including acetyl, ethanoyl, butyryl, t-butyryl, stearyl and pivaloyl,
phosphate esters and sulphonic esters (ie those derived from RSO,0H, where R is



granul es, optionally mxed with a binder, lubricant, inert diluent,
preservative, surface- active or dlsperS|ng agent. Moul ded tabl ets may be
made by moulding in a suitable machine a m xture of the powdered conpound
noi stened with an inert liquid diluent. The tablets may be optionally be
coat ed or s&Y &SRSy be fornul ated so as to 30 provi @ETSENF/@K097
controlled rel ease of the active agent. WO 2005/ 073195 PCT/ SE2005/ 000097 66
QO her fornul ations suitable for oral aqﬁjnistration i ncl ude | ozenges
conprising the active agent in a flavoured base, usually sucrose and acaci a
or tragacanth; pastilles conprising the active agent in an inert base such
as gelatin and glycerin, or sucrose and acacia; and nouthwashes conpri sing

the acti veoageakylion afyIs mﬁaﬁhb@educaw @bc@afableeésters%am PP AlPLsthers dnar mul a
VI can formsalts which forman additional aspect of the invention.

Appr opr i at Begtharadiseiespd i) WORREE R apsrecdy methaxyarineasyp@ithds of formula |
i ncl ude s é}@)g%fm,% pl c acids, especially carboxylic acids, including but
not lim tedt acet trifluoroacetate, |lactate, gluconate, citrate,
tartrate, nal eate, rral at e, 10 pantothenate, isethionate, adipate, alginate,
aspartate, +pe et t. cohept anat e,
gl ycero hoglg%éz;@g&@yasl%g%ﬁg ﬂbgnt ogﬁfb)ag{eglﬁﬂgﬁsésf(‘tgﬁgéﬁtpéﬁf aatlr!]%tlgvenﬁ%)ﬁotl nat e,
pal noat e, @eemdMatrecerﬁatpbemllqmlaommmtaeeaq;h cfrthess stefic cahtagse, proprionate,
tartrate, |actobionate, pivolate, canphorate, undecanoate and succinate,
organi ¢ sul phoni ¢ aci ds such as net hanesul phonate, ethanesul phonate, 15
ﬁ hydr oxyfrmmlyaué @M@f&@msemhmé@wm@&bepor?mmtlhalFal@&ul Pﬁb@luat e, g
enzenesu onate zenes onate an ol uenesul phonat an
ot gan ¢ SR BePrELTy L SUkACTERBRI Gyl GBTIA 4R CHYERER e ALIOGHI phat e.

bi sul phat eynehiornsth BRBIeerdditaDLABAER allRPeH bBltPsRN-SN&RRRY it and sul phoni ¢
acids. The invention further extends to salts of the conpounds of fornula I

whi ch may eeteporihaipahie lheoigarativnduectvanchviistassingminet theutatumict hedr e usef ul
as synt het hw%zheeﬂ BEERIRE: Ph&hd ngrestgéltcﬂlyufagxts% %ﬁ@a@h?@iéﬁgg% ?r replaced as

necessary. i nvention includes e conpoun of fornula I.
Prodrugs ofontvaetional 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
15 to a conventional peptide subsirate.

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
20 bonded is typically as shown:
W—RS W—R8

(CHe)qhi Ra <CHZ>q*§

{CH )k (CH, )k

Rq

In compounds of the invention wherein R” and R” together define a spiroalky! group,
such a spiro-cycioalky! will typically comprise an R”? substituent on the spiro-
cyclopropyl ring which is is orientated syn to A;



conpounds of formula VI are those conpounds which foll owm ng adm ni stration
to a 25 patient release a conpound of the formula VI in vivo generally
foll owi ng hydrolysis in the gut, liver or plasma. Typical prodrugs are
pharmaceutically acceptable ethers and especially esters (including
phosphat e e¥{®#4308195hydr oxy functions, pharnaceuti cal | yPCESE®pv@blve ani des
or carbamates of am ne functions or pharnaceutically acceptable esters of
carboxy functions. Preferred pharnaceutkfally accept abl e esters include 30
al kyl esters, including acetyl, ethanoyl”, butyryl, t-butyryl, stearyl and
pi val oyl , phosphate esters and sul phonic esters (ie those derived from
RSO2CH, where R is WD 2005/073195 PCT/ SE200S/ 000097 67 | ower al kyl or
aryl). Pharmaceutically acceptabl e—esters include | ower al kyl ethers and
the ethers discl osed iR7'A00/ 47561, especi &7y et hoxyam n&a&y! | and

et hoxyam noacyl ., 5<¥file conpounds of thexg#ivention have varpus $teric
centres and thedi ion exdends t : tes @M e anti-duers|at each of
these steric centires. "Typically, the?EEer chem stry af phe ‘groups
corresponding to the P3 and P4 side 'chains (ie R15 and/or R11)|w ||
correspond to an L-amino acid configuration, although 10 the ihvention al so
ext ends tooghﬁﬁ?gprs at one or both of these centres. It is noteworthy that
the L configurafion is active notwithstanding that the nature of the E

noi ety neans that P3 and P4 are typically_translated one atomrelative to a
conventional pol yhéptide and the fjact th {%reversal of &peptide residue, as
envi saged for P4 theqxpitcheént e am ne ﬁ&d shde\ghiain|to the

n

opposite side c 15 to a copvenjiangal peptide spbsg e. {The
stereochem stry o t he backbone copppneint of the cycli¢ P2 group (i.e.
spanning the carbonyl of the Pl anm de bond and the carbonyl exfending of P3
will typically correspond to L-proline. The stereochem stry of the P2 ring
gtom 0}4 <2) Wh efvednsly 2fe lspieledrbios df gpeicakpiyo-agcisiiopy ring#ia8 tNe R8  Rgq (CH2) 9™ ~
a ;q configuration:

R7'a

4 RorS

%N%
H

Conveniently an R”? substituent on a spiro-cyclopropy! ring adjacent to A is in a syn
orientation in the following absolute configuration:
R7'a

>

%*NKR A
H

10 Particutarly preferred variants have R7? include ethyl, hence the asymmetric carbon
atoms at position 1 and 2 have the R, R configuration. Alternative preferred R7®
include vinyl, hence the asymmetric carbon atoms at position 1 and 2 have the R, S

configuration.

15 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).



(CH2)k \ (CH )k 0 O In compounds of the invention wherein R7 and R7,
toget her define a spiroal kyl group, such a spiro-cycloalkyl will typically
conpri se an RTa substituent on the spiro- cyclopropyl ring which is is
orientated syn to A: WD 2005/ 073195 PCT/ SE2005/ 0011097 68 R7'a R7'a R7' a
or and N 1WA WNTRIA N S A J}J} HH H or anti to A RGI/SERF@IUIT 7' a or
and H-A H RA Hs A Conveniently, the spiro carbon of such a
spiro-cycl opropyl ring has the R 5 cozé{?i guration: IRl 77a c¢c-?ROrS NR A H
Conveniently an R7'a substituent on a I ro-cycl opropyl ring adjacent to A
Isin asyn orientation in the follow ng absolute configuration: RTa NRA H
10 Particularly preferred variants have R7' a include ethyl, hence the
asynmetric carbon atons at ypgsition 1 and 2 kaye the R, R configuration.
Alternative preferred R7'' 4nglude vinyl, he tthg asymetric carbon atons
at position 1 and 2 have thg R, £s or 2

J J
J syn to the amide (i) J syn to A (i)

especially where J is syn to A.

Detailed Description of the Embodiments

5 Various embodiments of the invention will now be described by way of illustration only

with reference to the following non-limiting examples.

Example 1

10 7-Methoxy-2-phenyl-quinolin-4-o! (1)
To a stirred round bottled flask with toluene (100 mL) ethy! benzoyl acetate (18.7 g,
97 mmol) and m-anisidine (12 g, 97 mmol) was added. 4 M HCI in dioxane (0.5 mL)
was added and the reaction mixture was refluxed for 6 h (140 °C). The mixture was
co-evaporated with toluene. To the crude mixture diphenyi ether (50 mL) was added

15 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 CHxCl, (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.

20 "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), 719 (d, 1H, J=2.19 Hz), 7.56 (t, 3H, J = 2.19 Hz), 7.8 (dd, 2H, /= 7.14
Hz, J=2.19 Hz), 8.0 (d, 1H, J = 9.06 Hz); ©°C (75.5 MHz, DMSO-Dg): § 55.3, 99.6,
106.9, 113.1, 119.4, 126.4, 127.5, 128.8, 130.2, 134.1, 142.2, 149.4, 161.8, 176.4.



configuration. 15 Where the conpound of the invention is a macrocycle
conprising a J group, J is preferably a diastereoner represented by parti al
structures (i) or (ii): W 2005/073195 PCT/ SE2005/000097 69 HR A HRA
or J syn to the amde (i) J synto A (ii) wespecially where J is synto A
Det ai | ed Deweragizanys of t he Enbodi nents 5 Vari ous enbodi MEMIE0G00GHE
invention wll now be described by way of illustration only wth reference
to the following non-limting exanples. anple 1 0O N OH 10

7- Met hoxy- 2- phenyl -quinolin-4-ol (1) To a stirred round bottled flask with
toluene (100 m.) ethyl benzoyl acetate (18.7 g, 97 mmol) and m ani sidi ne
(12 g, 97 mol) was added. 4 M HC in dioxane (0.5 nL) was added and the
reacti on neExdample 2vas refluxed for 6 h (140 C). The m xture was
co-evaporated with toluene. To the crude m xture di phenyl ether (50 nL) was
added 15 and the|m xture was heated to 280 C for 2 h. Wen the theoretical
anount et hanol m.) was collected in a Dean Stark trap the heating was
st opped and_¢ xtyure was cooled to rt. The crude mi xture was dissol ved
in CH2Cl 2 (104 nL) Jjand stirred for 30 mn. The fornmed precipitate was
filtered off &hd dPied which gave 1 (4.12 g, 16.4 mmol, 17 %9: pale yell ow

poncer 20 A (R0 Moo L0 atdbeac ey T, S 28 %,
J = 2.19 HYR, 26)8-gxdcyclhentare-7,. Zldicarboxyiic acid dimethyl ester (4.8 g, 23.8 mmol)
5 and CuBr; (11.9 g, 53.2 mmol) were dissolved in dry THF (70 mL) and the mixture
was refluxed for two hours at 90 °C. The formed CuBr was filtrated off and the organic
phase was concentrated. CaCOj (2.7 g, 27.2 mmol) and DMF (70 mL) were added
and the mixture was held at 100 °C for one hour. The dark brown mixture was poured
over ice (35 g) and the formed precipitate was filirated off. The aqueous layer was
10 extracted with ethyl acetate (1 x 300mL + 3 x 150 mL). The organic phases were
dried, filtrated and concentrated. Purification by flash chromatography (foluene/EtOAC
9:1) gave 2 (2.1 g, 45 %) as yellow crystals

Example 3

OH

0 0

15 ((1S4R)& (1 R,4S))-4-hydroxy-c;clope\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 NaBH4 was
destroyed by adding brine (80 mL). The mixture was concentrated and extracted with

20  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



Hz, J = 2.19 Hz), 8.0 (d, 1 H J =9.06 Hz); 13C (75.5 M1z, DVsO-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. WD 2005/ 073195 PCT/ SE2005/ 000097 70 Exanple 2 0 11
oo \00O RacéR4 oxocycl opent - 2-ene-1, 2-dicarboxylic acid dinmethyl ester
(2) (1R 25)Y22URBIXY%| opent ane-1, 2-dicarboxylic acid diPeatshaglsesver (4.8
g, 23.8 mol) 5 and CuBr2 (11.9 g, 53.2 mmol) were dissolved in dry THE (70
m-) and the m xture was refluxed for 440 hours at 90 C. The forned CuBr
was filtrated off and the organic phase was concentrated, CaCd3 (2.7 g,
27.2 mmol) and DVF (70 ml -) were added and the m xture was held at 100 'C
for one hour. The dark brown m xture was poured over ice (35 g) and the
formed precipitate was filtrated off. Th& aqueous | ayer was 10 extracted
with ethyl acetate (1 x 300nL + 3 x 150 ). The organi c phases were dri ed,
filtrated and concentrated. Purificati y flash chromat ography

(toluene/ EtOAc 9:1) gave 2 (2.1 g,/o oHyel | ow crystals Exanple 3 OH O
0 0 15 ((1S, 4R & (1R 4S))-4-hydroxygcyclbpent - 2-ene- 1, 2-di car boxylic acid
di rethyl ester (3) To a cold solution (-30 C of 2 (3.18 g, 16.1 mmuol)

di ssol ved (18,4 @H1(R3S - hydraxgiidlopéntéRers-1 27di5arb1mlh): acis2-adkdied estéf (4r ni ne
m nut es t excess tro e ddi ng brin 0 .). The

T Xt ure vl b REAIT SR h Bid Patd ) T3P0Ns 2t FTkeBE PP R 30 )

The or gammme)sa@ww@ graeehmdl dvéd‘@dcﬁﬁ Aﬂéirmrwm halfﬁdursaﬁléinﬂx?u\!l% 3 (3.0

g, 92 0/2 as aglellow
was ¢ evaporated w;th toluene and methanol. Purification by flash chromatography

{toluene/Ethyl acetate 3:1 + 1 % HOAC) gave the title compound (1.0 g, 27 %) as

yellow-white crystals.

"H-NMR (300 MHz, CD30D): & 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); "*C-NMR (75.5 MHz, CDCly):
10 ©38.0,48.0, 52.4,75.7,137.0, 146.2, 165.0 178 4.

Example 5

OH

((3S,5R) & {3R,58))-5-((S)-1-tert-Butoxycarbonyl-butylcarbamoyi)-3-hydroxy-
15 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 mmo!) were added. After two hours the solution was concentrated
and purified using column chromatography (foluene/ethyl acetate 3:1). This gave the
20 title compound as a yellow oil (0.22 g, 63 %).
'H-NMR (300 MHz, CDCl3): 8 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).



Exanpl e 4 WD 2005/ 073195 PCT/ SE2005/000097 71 H io\ OH O O (1S,4R) &I
R, 4S) - 4- hydr oxy-cycl opent - 2-ene- 1, 2-di carboxylic acid 2-nethyl ester (4) To
an ice-cold solution of 3 (3.4 g, 22 mmol) dissolved in di oxane and water
(1:1, 11 Om), LiOH (0.52 g, 22 mmol) was added. After two and a half hours
t he mi xture W62H&97085 evaporated with tol uene and net handlcr/sRurkhHiosat i on by
flash chromat ography (toluene/Ethyl acetate 3:1 + 1 % HOAc) gave the title
conmpound (1.0 g, 27 9% as yeIIOW-V\hitgcrystals. 1H NVMR (300 MHz, CD30D): 6
1.78-1.89 (m 1H), 2.70-2.84 (m 1H), 3%6-3.71 (m 1H), 3.76 (s, 3H),
4.81-4.90 (m 1H), 6.76-6.81 (m 1H); 13C-NWR (75.5 MHz, CDC13): 10 6 38.0,
48.0, 52.4, 75.7, 137.0, 146.2, 165.0 178.4. Exanple 5 OOH 0 '/0 0
((3S,5R) & (3R, 5S9))-5-((S)-1-tert-Butoxycarbonyl -butyl carbanoyl ) - 3- hydr oxy-
15 cycl opent - 1- enecarboxylic acid nethyl (5) To an ice cool ed solution of 4
(0.20 g, 1Ex@mp@f) and 2-anino-pentanoic acid tert.butyl ester (0.24 g, 1.4
mol ) in DMF (7 nL), DI PEA (0.18 g, 1,4 gmol) and HATU (0.53 g, 1.4 nmol)

n

y

were added. After two hours the sol utdo cepcentrated and purified

usi ng col umm chr omat ogr aphy (t ol ugne/ acdetate 3:1). This gave the 20

title conpound as a yellow oil .22 g,H 63 . 1H-NWR (300 MHz, CDCI3): 6

0.84-0.96 (m 3H), 1.14-1.39 (m 2H); [/Pl. 4 & 1.49) s, 9H], 1.50-1.60 (m

1H, 1.61-1.85 (m 1 H), 1.97-2.10 (m 1 %), 2.11-2.28 (m 1 H), 3.57-
{(3S,5R) & (3R,58))-5-((S)-1-tert-Butoxycarbonyl-propylcarbamoyl)-3-hydroxy-

5  cyclopent-1-enecarboxylic acid methyl ester (6)

Reaction of 4 (141 mg, 76 mmol) according fo the method described for the
preparation of 5 using L-2-amino-N-butyric acid tert.butyl ester instead of 2-amino-
pentanoic acid tert.butyl ester gave the title compound as a slightly yellow oil (171
mg, 69 %).

10 "H-NMR (300 MHz, CDCls): & 0.89-0.98 (m, 3H), [(1.42 & 1.44) s, 9H], 1.60-1.78 (m,
iH), 1.79-1.85 (m, 1H), 1.99-2.11 (m, 1H), 2.18-2.30 {m, 1H)}, 3.58-3.65 (m, 1H}, [3.75
& 3.78 ) s, 3 H], 4.22-4.39 (m, 1H), 4.61-4.66 (m, 1H), 8.77-6.90 (m, 1H), 6.91-6.92
(m, 1H).

15 Example 7

///"" 3. O
ey
0 OH
/O
0]

((3S,5R) & (3R,59))-5-((1R,2S)-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, 25)-1-amino-2-vinyl-cyclopropane carboxylic acid

20 terf.butyl ester instead of 2-amino-pentanoic acid ferf.butyl ester provided the title
compound as a slightly yeliow oil (50 mg, 38 %).
"H-NMR (300 MHz, CDCl3): 5 [(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).



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), 6.95-7.00 (m 1 H). WD 2005/073195

PCT/ SE2005/ 000097 72 Exanple 6 o OH O-N~{1 0/ O ((3S,5R &

(3R, 5S))-5-((S)-1-tert-Butoxycarbonyl - propyl car banoyl ) - 3- hydroxy- 5

cycl opent - 1-¥RSBAOBURYI i ¢ acid nethyl ester (6) Reaction refi/se2¢iadoosy, 76
nmml ) according to the nethod described for the preparation of 5 using
L-2-am no-N-butyric acid tert. butyl est_g,)( i nstead of 2-am no- pentanoic acid
tert.butyl ester gave the title conpountas a slightly yellowoil (171 ng,
69 %. 10 1H NWR (300 MHz, CDCI3): 6 0.89-0.98 (m 3H), [(1.42 & 1.44) s,
9H], 1.60-1.78 (m | H, 1.79-1.95 (m | H), 1.99-2.11 (m 1H), 2.18-2.30
(m 1H), 3.58-3.65 (m | H), (3.75 & 3.78) s, 3 H, 4.22-4,39 (m 1H),
4.61-4.66 (m 1H), 6.77-6.90 (m 1H), 6.91-6.92 (m 1 H). 15 Exanple 7 XO N
OH 0 ((35&@!1&_8(1 3R 59))-5-((1

R, 25)-1-tert-Butoxycarbonyl - 2-vinyl -cycl gpropyl car banmoyl ) -

3- hydr oxy-cycl opent - 1- enecar boxyl i ¢ aci @ nethyl ester (7) Reaction of 4 (50
ng, 37 mol) according to the nmethod deses bed for the preparation of 5
using (1 R 2S)-1-am no-2-vinyl-cycl opr carboxylic acid 20 tert. butyl
ester instead of 2-am no-pentan ico aci d but ester provided the title

0 :-‘N
aY
0

((3R,BR) & (38,55))-5-((S)-1-tert-Butoxycarbonyl-butylcarbamoyl)-3-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid methyl ester (8)

5 To an ice cooled solution of 5 (0.23 g, 0.67 mmol) in dry THF, 7-methoxy-2-phenyl-
guinolin-4-ol (0.22 g, 0.88 mmol) and triphenylphosphine (0.23 g, 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 (toluenefethy! acetate 3:1). This gave the title compound

10 as a white powder (0.30 g, 77 %).
*H-NMR (300 MHz, CDCl3): & 0,88-1.00 (m, 3H), 1.18-1.43 (m, 2H), [{1.45 & 1.50) s,
9H], 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).
15
Example 9

é/ 0

AL

7%
((3R,5R) & (33,53))--5-((S)-1-tert-Butoxycarbonyl-propyicarbamoyl)-3-(7-methoxy-2-
phenyl-guinolin-4-yloxy)-cyclopent-1-enecarboxylic acid methy! ester (9)



onpound as a slightly yellowoil (50 ng, 38 %9. '"H NWVR (300 MHz, CDCI3): 6
(1.38 & 1.42) s, 9H, 1.75-1.83 (m 1 H), 2.00-2.21 (m 3H), 3.55-3.63 (m

H, [(3.77 & 3.82) s, 3H, 4.20-4.38 (m 1 H, 4.65-4.80 (m 1 H)

13-5.20 (m 1 H), 5.22-5.38 (m 1 H), 560582m1|—2 6.95-6.96 (m
2H) . WO 2008/00P$1GB19PCT/ SE2005/ 000097 73 Exanple 8 0 N 1051@0‘6‘“""("(’@R 5R) &
(3S, 55)) - 5- ((S)-1-tert-Butoxycarbonyl -butyl carbanmoyl) - 3-(7-nmet hoxy- 2-
phenyl - qui nol i n-4-yl oxy) - cycl opent - 1- enggar boxylic acid nethyl ester (8) 5
To an ice cooled solution of 5 (0.23 g, 0.67 mmol) in dry THF,

7- met hoxy- 2- phenyl - quinolin-4-ol (0.22 g, 0.88 mmol) and triphenyl phosphi ne
(0.23 g, 0.88 mml) were added. Then DIAD (0.19 g, 0.92 mmol) was di ssol ved
in THF (2 Readticarad 64dd2dng, dﬂopmbk)ecc@rdmgeoﬁm mt—‘zifmd deafitilzrd fonthehour t he

i xt trated fi ed hr onat, h
(tol venel ol RpRAIER TS Boale HE ulh fdhidiia AtiMiol AR 38F ER 280750 2 it e
powder (0. 30NYIR BOEMHzLEDIEMR & 380-0ME (m GOl B) 426 0.488s 191101 GS11. BdHHm,

1'hy, 2. 2018 48 hE7 i 2 38048 i Qo T P ol e bdpons By 5700
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Example 10
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10 ((3R,5R) & (35,539))-5-((1R,2S)-1-tert-Butoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-
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.

15 "H-NMR (300 MHz, CDCls): & 1.52-1.57 (m, 1H), 1.58 {m, 9R), 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, 4R), 7.40-7.58 (m, 4H}, 8.02-8.18 (m, 3H).

20  Example 11



0 OrN 110 0 ((3R5R &

(35,59 )--5-((S)-1-tert-Butoxycarbonyl - propyl car banoyl ) - 3- ( 7- net hoxy- 2-
phenyl - qui nol i n- 4-yl oxy) - cycl opent - 1- enecar boxylic acid nethyl ester (9) WO
2005/ 073195 PCT/ SE2005/ 000097 74 Reaction of 6 (132 ng, 40 mmol) according
to the nmet hddOa¥s@riitied for the preparation of 8 gave theTsikbdogo@esypound as
ayellowoil (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 , 1.80-1.97 (m 1 H, 2.30-2.40
(m 1 H, 3.05-3.20(m 1 H), [(3.78 & 3.80) s, 3H, 5 3.94 (s, 3H),
3.95-4.01 (m 1 H), 4.38-4.44 (s, 1 H, 6.056.15(m 1 H, 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
O~ NHO 0 1100 10 ((3R5R & P

(3S,59))-5-((1R 2S)-1-tert-Butoxycarbonyl -@-vinyl -cycl opropyl car banoyl ) -

3- (7- met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - cyskopent - | - enecar boxylic acid

nmet hyl ester (10) Reaction of 7 (41 ny, Dl ) according to the method
described for the preparation of e conmpound as a yell ow
oil. 15 1H NWMR (300 MHz, CDd 3): 1.58 (m 9H),
1.80-1.83 (m 1H), 200217O(m k 1 H, 3.20-3.37 (m 1
H, 3.80 (s, 3H), 38133% 5.12-5.20 (m 1 H),
5.22-5.40 (m 1 , 5.63-5 (ra I].JO

3.99 (s,
. 6.05-6- 20

3H),

((3R,5R) & (35,55))-5-((S)-1-tert-Butoxycarbonyl-butylcarbamoyl)-3-(7-methoxy-2-

phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid (11)

The methyl ester 8 (0.35 g, 0.61 mmaol) was dissolved in dioxane/water (1:1, 7mL)
5 and LiCH (0.031 g, 1.3 mmol) was added. The reaction was stirred over night and

then co-concentrated. This gave the lithium salt of 11 (0.32 g, 90 %) as a brown

powder,
Example 12
/
o]
' 3
(S
o} ::N °
7( ‘X(\H
O LiO
10 Y

((3R,5R) & (38,585))-5-((S)-1-tert-Butoxycarbonyl-propylcarbamoyl}-3-(7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-1i-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 %).

15

Example 13



(m 1H),

7.00-7.21 (m 4H), 7.40-7.58 (m 4H), 8.02-8.18 (m 3H). 20

Exanpl e 11 WO 20051073195 PCT/ SE2005/000(197 750 1/ N OOH OLi0O O
((3R 5R) &
(3S,5S))-5-((S)-1-tert-Butoxycarbonyl - butyl car banmoyl ) - 3- ( 7- met hoxy- 2-

phenyl

- qui noWPRLBOYIIBXY) - cycl opent - 1- enecar boxyl i ¢ aci d (Pch)sERsonmihyl

ester 8 (0.35 g, 0.61 mmol) was dissolved in dioxane/water (1:1, 7mnlL)
LiOH (0.031 g, 1.3 mmol) was added-. The reaction was stirred over night and
then co-concentrated. This gave the littHumsalt of 11 (0.32 g, 90 % as a

powder. Exanple 12 O N O/ O-CHOUO 10 0 ((3R 5R &

br own

(35,59 )-5-((S)-1-tent-Butoxycarbonyl - propyl car banoyl ) - 3- (7- met hoxy- 2-

phenyl

5 and

-qui nol i n-4-yl oxy) -cycl opent - 1-enecar boxylic acid (12) Reaction of 9

(225 ny,

11 provided the title conpound as a yel |l gw

13

10

15

40 mmol ) according to the nethadl described for the preparation of

((3R,5R) & (38,55))-5-((1R,25)-1-tert-Butoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-
3-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-1-enecarboxylic acid (13)
Reaction of 10 (35 mg, 59 mmol) according to the method described for the
preparation of 11 (33 mg, 97 %) provided the title compound as a yellow salt.

Example 14

H
O HN NO

(S)-2-{[{(1S5,45) & (1R 4R))-2- {(S 1-1-[((S)-Cyclohexyl-methoxycarbonyi-methyl)-
carbamoyl]-2-methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yjoxy)-
cyclopent-2-enecarbonyl]-amino}-butyric acid ferf-butyl ester (14)

The acid 12 (38.4 mg, 0.070 mmol) and (2-amino-3-methyi-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 ut, 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
(foluenefethyl acetate 6:1). Further purification was performed on HPLC (90 % MeOH

72 %9 . 15 Exanple



WO 2005/ 073195 PCT/ SE2005/000097 76 NO QiO::,:~ 0 ((3R5R &

(35,59 )-5-((1 R 2S)-1-tent-Butoxycarbonyl -2-vinyl -cycl opr opyl car banoyl ) -

3- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - cycl opent - 1- enecar boxylic acid (13)
Reaction of 10 (35 ng, 59 mmol) according to the nethod described for the 5
preparati on w0 2080(33% ngy, 97 % provided the title conpowna/sasisoyed;l ow
salt. Exanple 14 ON 11 0nc I, 00 OHNNNOOO4- / ~NN(S)-2-{[((1
S,4S) & (1 R4R))-2-{(9)-1-[((S)- Q/cloh.;:?( - met hoxycar bonyl - met hyl )- 10
carbanoyl ] - 2- met hyl - propyl car banoyl } - 4- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy)
- cycl opent - 2- enecar bonyl ] - am no} - butyrlc acid tert-butyl ester (14) The
acid 12 (38.4 ng, 0.070 mol) and (2-am no-3-nethyl -butyryl am no)-cycl ohexyl

acetic acig orne%hvéA e$h@eea@%ﬁe&nm@ n&t&%&mﬁ éod@%hﬁal@ﬂ%ﬁ@'@é‘%@ 2 {'&W( (1.5

m.) and cooled in an ice-b 37. 4
my, 0.098 yelowrail (F0\ers, %Td%éd‘\ftemf!ycmhtlﬁam%wma@i@t%@s mwkufarp@mw@s

hr ot ogr dONEAR pdg L R LERE PO THL RS U s RS (R A, 18 BYal fae °' U
per f or med ©ASHR&ING, %H)wmé@mo (m, 1H), 2.22-2. 40 (m, 1H), 3.05- 3 zo (m, 1H), 3.77 (s,
5 3H), 3.98 (s, 3H), 4.18-4.22 (m, 1H), 4.38-4.60 (m, 3H), 6.01-6.10 (m, 1H), 6.61-6.70
(m, 2H), 6.80-6.85 (m, 1H), 7.05-7.18 (m, 2H), 7.40-7.58 (m, 5H), 8.00-8.13 (m, 3H).
¥C-NMR (75.5 MHz, CDCly): 9.7, 18.4, 19.2, [25.9 & 26.1], [28.2 & 28.5], 29.6,
32.0,37.3,41.0,46.2, 50.7, 52.4, 54.4, 55.8, 57.2, 58.5, 82.0, 82.8, 98.4, 110.2,
118.4, 120.1, 123.2, 127.9, 128.2, 128.9, 129.5, 131.2, 135.1, 135.2, 142.7, 144.2,
10 161.6, 164.3, 164.7, 170.9, 171.4, 172.4. MALDI-TOF m/z 821.56 [(M +Na)" calcd for

045H58N4NaOg+ 821 41]

Example 15
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15 (9)-2-{[{{(1R.4R) & {15,43))-2-{(R)-1-[({R)-Cyclohexyl-methoxycarbonyl-methyl)-
carbamoyl]-2-methyl-propyicarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

0
/

cyclopent-2-enecarbonyl]-amino}-butyric acid tert-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)-cyclohexyi acetic acid
20 methyl ester instead of (2-amino-3-methyl-butyrylamino)-(S)-cyciohexyl acetic acid

methyl ester, gave the title compound (19 mg, 66 %) as a white powder.



WO 2005/ 073195 PCT/ SE200S/ 000097 77 + 0.2 % TEA). The di astereoneric

m xture 14 was concentrated and gave a slightly vyellowoil (20.6 ng, 37 %.
After lyophilisation 14 was collected as a white powder. 'H NVR (300 MHz,
CDCI3): b 0.93-1.02 (m 9H), 1.03-1.25 (m 4H), 1.44 (s, 9H), 1.65-1.86 (m
9H), 2.05-2.WO20§0739H), 2.22-2.40 (m 1 H), 3.05-3.20 (mCTHER)HENFT (S, 5
3H), 3.98 (s, 3H), 4.18-4.22 (m 1H), 4.38-4.60 (m 3H), 6.01-6.10 (m 1H),
6.61-6.70 (m 2H), 6.80-6.85 (m 1H), 77 05-7.18 (m 2H), 7.40-7.58 (m 5H),
8.00-8.13 (m 3H). 73CNWR (75.5 Mz, é)ClB) 59.7, 18.4, 19.2, [25.9 &
26.11, [28.2 & 28.5J, 29.6, 32.0, 37.3 41.0, 46.2, 50.7, 52.4, 54.4, 55.8,
57.2, 58.5, 82.0, 82.8, 98.4, 110.2, 118.4, 120.1, 123.2, 127.9, 128.2,

128. 9, 129’+15NMP3§06 Mﬂﬁ%éef)l%% 31 O%Z(rﬂa 4619@1 @rﬁr@d 61 11614383 m164.7,
170.9, 171 Na)' cal c for C45H58N4NaOg+

821.411. EdANH 4385145) 8 9Ht), 1-45:1. 9¢lm\9hﬂ 2 2 &ﬁ@ﬂoﬂd%?-??- Rd0Am, 1H),
gSLS)Z) { [2( E%% 48 (ﬁgh (Fﬂ-l ), 3. 775% 3H>)I 398 (5 3 Hycgrogém m, wp]) 4.36-4 57 (m, 3H),
r banoyl | - 2. %ﬁ I(n‘pr‘ldjbyﬂi ES Grib‘afm,oW)} 6 £2(6770vér0 h‘d)k)yﬁl&ﬁﬁméﬁyrm ¢|HiJ 710n7 48

4- | tyl t
D e M PHNSE e ANESREIORY 1) 9 nOl e Vel sglobu 1 ester
the pr epa‘r&a?; i 1&0, ¢25. 51& 250 28.2-8a28.8jo28.4nBt I4y32 mmw,yma'm 504 -8R -2 | ohexyl

acetic aci | ter. i 0
St s s St AR 3P e B 880 0118 A1 1 1229 026 A2 108 Best er
gave the t128 % 1eorpacad, (40 4nm42 861904 8518, WoB 0e 1 pouwd€r0.o W9 1200520 3195
PCT/ SE200 31, P8PIRE 1z 82160 [(M +Na)* calcd for CasHssNaNaOg*™ 821.41].
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Example 16

O/

2
¢

O HN : o
N
AN
(S)-2-{[{(3R,5R) & (35,585))-5-({S)-1-tert-Butoxycarbonyl-propylcarbamoyl)-3-(7-
methoxy-z—pﬁenyi-quinoIin-4—yloxy)—cyclopent-1-enecarbonyl]-amino}—3-methyl—butyric

15 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)cyclohexyl acetic acid methyl ester, gave the title compound (27 mg, 97
%) as a white powder.

20 'H-NMR (300 MHz, CDCl): 8 0.82-0.99 (m, OH), [(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). >C-NMR
(75.5 MHz, CDCl3): 8 9.7,[18.2 & 19.1], 25.7, [28.1 & 28.2], 32.0, 35.6, 50.4, 52 .4,



78 ' H-NMR (300 MHz, CDCI3): 5 0.91-0.98 (m 3H), 0.99-1.10 (m 6H),
1.11-1.38 (m 4H), [(1.43 & 1.45) s, 9H, 1-45-1.94 (m 9H), 2.05-2.18 (m
1 H, 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), 6.13-6.21 (m 1
H), 6.62-6. MORWFHIBIY), 6.81-6.85 (m 1 H), 7.05-7.18 5 PaI/SBMpsohetl-7.57
(m 4H), 8.02-8.13 (m 3H). 13CG-NWR (75.5 Mz, CDCI3): 6 9.3, 18,2, 19.0,
[25.5 & 25.91, [28.0 & 28.3], 29.4, 31. 32.1, 35.7, 40.7, 50.4, 52.2,
54.2, 55.5, 57.0, 58.2, 81.8, 82.4, 98.2, 107.5, 115.0, 118.1, 122.9,
127.6, 128.7, 128.8, 128.9, 129.2,135.1,

140. 4, 142. 2, 151. 4, 161. 3, 163. 9, 170. 4, 170.9, 171.2, 172.0. MALDI - TOF nf z

32(1). gﬁl [N ( lv%sl,gsm,asmt g107, SADHEBNANTCE 11821148 %, 1482 Bampl @ol® 1gb2 N 0 H O

(3%)-2;3%[(33R, 5R) &

(3S, 59)) - 5143%) 134.8. 0. BRI d47 Bond 1 -E pl5Rs [ 18- h&ntfi 51 364.6. 171.1, 172.2.

nmet hoxy- 2- rofiUy, iNs 4ol ) e - € | ] -am no} - 3- net hyl -
butyric 1@%3??/5 net{lt;.lalts esﬁ(er %)c Reacf?%r%fb%k%?%( ggé(r?’gy 44 mol ) accordi ng
to the nmethod described for the preparation of 14 using D-valine nethyl
ester inpst 2- am no- 3-net hyl - butyryl am no) cycl ohexyl acetic acid

met hyl gstg'@%jm b the title conmpound (27 ng, 97 % as a white powder. 20
1H NMR (300 MHz, CDCI3): 6 0.82-0.99 (m 8H), [(1.42 & 1.44) s, 9H
1.65-1.95 (m 2H), 2,18-2.25 (m 1 H, 2126-2.40 (m 1 H), 3.20-3.25 (m 1
H, 3.75 (s, 3H), 3.97 (s, 3H), 4.15-4.] m 1 H, 4.36-4.43 (m 1 H),
4.64-4.75 (m 1 H, 6.03-6.15 (m 1 H), "& 6.85 (m 2H), 7.10-7.20 (m
3H), 7.42-7.58 (m 4H), 8.0-8.10 (m 3H)o

0

(S)2-{[(1R,4R) & (15,45))-2-{(S}-1-[(2,5-Dimethoxy-phenyl)-ethyl-carbamoyf]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyi-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-butyric acid fert-butyl ester (17)

10 Compound 17 (28.6 mg, 59 %) was prepared from 12 (33 mg, 60 mmol) according to
the method for the preparation of 14 using 2-amino-N-(2,5-dimethoxy-phenyl)-N-ethyl-
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, CDCla): 8§ 0.75-0.95 (m, 9H) 1.05-1.18 (m, 3H), [(1.42 & 1.44) s,

15 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), 8.77-6.80 (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): 5[9.6 &
9.7],[125&12.8],[17.1 & 17.5), [19.4 & 19.5], 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, [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, 1290.5, 130.1, [134.1 & 134.2], 1426,
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 C4sHssN4NaQg" 831.39],



(75.5 MHz, CDCI3): 6 9.7, [18.2 & 19.1], 25.7, [28.1 & 28.2], 32.0, 35.6,
50.4, 52.4, WD 2005/073195 PCT/ SE2005/ 000097 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,
135.0, 140.4, 142.5, 151.6, 159.6, [161.1 & 161.5], 164.6, 171.1, 172.2.
MALDI - TOF nmwOo@gB2/0s19y (M +Na) “cal cd for C37HA5N3NaCh 682.reilsk2dwsampl e 17
o~ N O~IOOHHO YNN/ (9-2-{[((1 R4R & (1

S,4S9))-2-{(S)-1-[ (2, 5- D met hoxy- phenyl ) - et hyl -carbanoyl]-2- neth yl-p

ropyl car banmoyl ) - 4- ( 7- met hoxy- 2- phenyl - q%ﬁ nol i n-4-yl oxy) - cycl opent - 2-

enecar bonyl ] -am no}-butyric acid tert-butyl ester (17) 10 Conpound 17 (28.6
nyg, 59 %9 was prepared from12 (33 ng, 60 nmol) according to the nethod for
the preparation of 14 using 2-am no-N-(2,5-di met hoxy-phenyl)-Nethyl -

3-nmet hyl butyram de i nstead of (2-am no-3-nethyl-butyryl am no)-cycl ohexyl
acetic acEMemplegl ester. This gave the title conpound as a white powder.
1H NWVR (300 MHz, CDCI3): 6 0.75-0.95 (m 9H) 1.05-1.18 (m 3H), [(1.42 &
1.44) s, 15 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], .79-3.82 (m 3H)], 3.98 (s, 3H),
4,02-4-18 (m 1 H), 4.30-4.44 (m 2H), n6.18 (m 1 H, 6.60-6.63 (m 1
H, 6.77-6.80 (m 2H), 6.85-6.93 (m 2H) ! .20 (m 2H), 7.35-7.60 (m
5H), 8.02-8.20 (m 3H). 13C-NMWR (75.5 : 5[9.6 & 9.7], [12.5 &
12.8 ], [17.1 & 17.5], [19.4 & 19.51, 2 .0 & 28.1], 32.4, 35.8, 43.0,
20 44.3, [50.2 & 50.31, 54.3, .8 &, 55. .2 & 55.5], [55.6 &55.7 &
55.9 & 56.0], 81.7, 82.8, 98.4+106«9,% 12_}—44& 112.51,113.7, 115.0, 115.2,
115.9, 116.3, 118.4, [123.0 &O_lééfﬂ [127.7 & 127.8 1, 128.8, 128.9,
129.5, 130.1, [134.1 & 134.2],/ 142.6,

(S)-2{[{{1R,4R) &(1S,43))-2-{(S)-1-[({S)-Cyclohexyl-methoxycarbonyl-methyl)-
5 carbamoyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

(
12

cyclopent-2-enecarbonyl]-amino}-butyric acid fert-butyl ester (18)
Compound 18 (16.1 mg, 26 %) was prepared from 12 (43.2 mg, 0.077 mmol)
according to the method for the preparation of 14 using (2-amino-3,3-dimethyl-
butyrylamino)-cyclohexyl-acetic acid methyl ester instead of (2-amino-3-methyl-

10 butyrylamino)-cyclohexyl acetic acid methyl ester. Flash column chromatography was
performed in toluene/ethyl acetate 3:1 instead of 6:1: This gave the title compound as

a white powder.

TH-NMR (300 MHz, CDCls): 5 0.77-0.83 (m, 3H), [(0.92 & 0.93) s, 9H] 0.94-1.20 (m, 4

15 H), [(1.36 & 1.38) s, GH], 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,
CDCl): 5 [9.4 & 9.5 ], [25.4 & 25.5), 25.8, [26.5 & 26.6], [27.9 & 28.0), [28.4 & 28.5],

20 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 CsgHeoN4NaOg" 835.43].



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 niz 831.62 [(M +Na)' cal cd for CA5H55N4Na9’
831.39]. WD 2005/073195 PCT/ SE2005/ 000097 80 Exanple 18 0" i Noa i \
HOOHNNO NOO(9S-2-{[((1 R4R &1

S, 4S)) - 2- { ( YO 2UWpP38Y3 Cycl ohexyl - met hoxycar bonyl - met hyl ) PET/SE2005/000097

car banoyl ] - 2, 2- di net hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl
oxy)- cycl opent - 2-enecarbonyl]-am no}-byiyric acid tent-butyl ester (18)
Compound 18 (16.1 ny, 26 %9 was prepared from 12 (43.2 ng, 0.077 mol)
according to the nethod for the preparation of 14 using

(2-am no- 3, 3-di met hyl - butyryl am no) - cycl ohexyl -acetic acid nmethyl ester

i nstead of (2-am no-3-nethyl 10 butyryl am no)-cycl ohexyl acetic acid nethyl
ester. Fl agh col qlgn chromat ography was perfornmed in toluene/ethyl acetate
3:1 i nst eaBX¥PRIG:1P: Thi s gave the title conpound as a white powder. 1H NMR
(300 Mz, CDCI3): 6 0.770.83 (m 3H) [(0.92 & 0.93) s~ 9H 0.94-1.20 (m 4
15 H), [(1 36 & 1.38) s, 9H], 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), .83 & 3.85) s,
31-1], 3.97-4.02 (m 1%H.~ ﬁl 17-4.21 (m 1 H, 4.22- m 2H), 5.85-5.97
(m 1 H, [6.76-6.78 (m [0 ], [6.80-6.82 (m 0.5H]i, 6. 98-7.05 (m 3H),
7.23-7.41 (m 6H), 7.82)- . 3H). 13C-NWR (75.5 ): b[9.4 &
9.5 ], [254&2551 675 & 26. 61, [279&2 01 [ & 28.51, 20
29.3, [35.4 ,&.35.7), 0&364] [40,5 & 40.7], 02@&505] [52.1 &

52. 2], [ 54. 1@4@,1 L2.70&57 3] O0n4 & %N[ .8 & 82.0],

[82.4&82./_\5%?{—1—}\1 . > _% /O\%Nm > o%

o)
(S)-2-{[(1R4AR)-2-{(S)-1-[{{S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
5  methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-

enecarbonyl]-amino}-pentanocic acid tert-butyi ester (19a) and
(S)-2-{[(1S,4S)-2-{(S)-1-[({S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyi-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (19b)

10 The acid 11 (0.051 g, 0.087 mmol) and (2-amino-3-methyl-butyrylamino)-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

15 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 18b
(5.3 mg, 7 %) as slightly yellow syrups. After lyophilisation 19a and 19b were
collected as white powders:

TH-NMR (300 MHz, CDCla): 8 0.86-0.93 (m, 3H), 0.94-1.00 (m, 6H), 1.00-1.41 (m,

20 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), 68.63 (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); *C-NMR (75.5 MHz, CD;0D): & 14.0,



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 1, [163.7 & 163,91, [169.9 & 170.01 [170.0 &
171.3], [172.5 & 172.4]. MALD -TOF mz 835.68 [(M +Na)+ cal cd for
CA6HE60NANaC" 835.43]. WD 2005/ 073195 PCT/ SE2005/ 000097 81 Exanple 19 o/
01~ / IN/ WO2m587395 O O HNFA-N, OO O HN O O O\ o~ OPOFSERNS/HH097
(S)-2-{[(1

R 4R)-2-{(S)-1-[((S)-Cycl ohexyl - met hoxyy.car bonyl - net hyl ) - car banoyl ]-2- 5

met hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2-henyl - qui nol i n- 4-yl oxy) - cycl opent - 2
enecar bonyl j - am no}-pentanoic acid tert-butyl ester (19a) and (S)-2-{[(1
S,49)-2-{(5)-1-[((S)-Cycl ohexyl - met hoxycar bonyl - met hyl ) - car banoyl ] - 2-

met hyl - p T opy| R ramId. 3 - 28 6, 2PLNAK 8D, BB.ceAYl0; S0, 521, 88.31 557 572
n-4-yl oxy)-cycl o pe nt-2-'‘enecar bony IL@am no} - pentanoic acid tert-butyl

ester (1 9935182 &@ &CT411050. 10877, 158, d8r4nts 3, @FeP, 127.9, 129.0,129.1,
(2 am no- 31{?1 Mg PUlgry 3% g‘%g%wﬁéf’?e@&r& 1957130 P2 BRI SYIHARHRT (0-054

g, wer e |ssdlve cool ed in an ice-bath.
Di PEA (16 (390 M2 Zhdie): o G- 1H%Toh, (%Z hg4- 1043131 rﬂh‘bl ) .47wer ¥ )ad el . BNmer t wo

and a hal f4ho 1 r S, =C0- e i I met hanol
and the p%l—ll?)l # f@c"ié 23 @]I’ ﬁfém ‘?%:yvghdﬁ? @hﬁ%@%ﬁ?@h@’ ’W&%‘Zgég’gﬁy?%ﬁgs’acet ate
3:1). Furt 8ig)y, 4024110 ¢t M Bl 4086453 (fro 3B, 006 HBLE, (180, 8BVESH! =+ 8(a22H20 TEA) .
Thi s gave after co e tio reo 9.4 13 %
and 19b (th% S':'%]%a@_’t L‘fﬂg’h??é"@ Hl}qﬁ\f@?ﬂgé gFI ’er%$306§§n(i”7 SEEU on 19a
and 19b wege3-8.11 (m, 3H). 3C-NMR (75.5 MHz, CD30D): 5 14.0, 18.6, 19.2, 26.1, 28.2, 28.7,

29.7,34.5, 36.1, 36.6, 40.8, 50.5,52.4,534,55.7,57.3,59.1, 648, 82.3, 98.4,

10 105.8, 107.8, 115.3, 118.4, 123.2, 127.8, 129.0, 129.4, 135.2, 142.2, 144.9, 151.0,
151.6, 159.2, 164.3, 164.3, 170.2, 171.6, 171.9

Example 20
O/
ZalY

15 (8)-2<[(1R,4R)-2-{(R)-1-[{{S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyi]-2,2-
dimethyl-propylcarbamoyi}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (20a) and
(S)-2-{[{18,4S5)-2-{{R)-1-[{{S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyi]-2,2-
dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-

20  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 mi), (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, ¢.12 mmol} and
HOBt (17 mg, 13 mmol) were added. After two hours the mixture was concenirated



collected as white powders: 1H NVR (300 MHz, CDCI3): b 0.86-0.93 (m 3H),
0.94-1.00 (m 6H), 1.00-1.41 (m 20 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 1 H), 3.73 (s, 3H),
3.97 (s, 3H), 4.05-4.20 (m 1 H), 4.40-4.55 (m 3H), 6,02-6.18 (m 1 H),
6.30 (d, J WV@2®IHLIS 1 H), 6.63 (s, 1 H, 6.76 (d, J = @CFBERms0d4) ,
7.06-7.16 (m 2H), 7.42-7.56 (m 5H), 8.00-8.12 (m 3H); 13C- NWR (75.5 Mz,
CD30D): 5 14.0, WD 2005/073195 PCT/ SE2005/ 000097 82 18.4, 19.3, 26.1, 28.3,
28.5, 29.7, 31.9, 34.9, 36.0, 41.0, 50.8/8, 52.4, 53.3, 55.7, 57.2, 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, 142.4, 151.6, 159.4, 161.6, 164.3, 170.7, 171.2,
172. 3. 19b; ( Mrigm - 1. 43 (m
7H), 1.47 ?”s%%%f%ggl. 87 'Zg]%%ﬁ%ﬁ)ﬂﬁ" 5?8(1%@21.'52)%%%Agtm',ﬂfﬁ%- Y45 (m 1
H), 3.10- 3ugberpyrified gy HRAL.G gsing, 903k)Me@ 960.2 § TESHf he disgrdorteric m 1 H),

T s P herdnibaiatiich et o Bie 3kln whseestehBagg byl - o 7 (
8.03-8. 11 tplendHpd mMBEamiR (X620 @Bimg, GBBMD) : b 14.0, 18.6, 19.2, 26.1.
28.2, 28.7, . 29.7. 34 5 1. 36. 7. 57.3,

. 36, , g 5 524 53 4

59.1 6y, ghepedB. Tﬁénd?é'f{%%ﬁ%‘.‘tg’,” 0?6?.1@9 ”@1@99,”"1‘5_’ apd (?ﬁ‘?f“’% 8. 129.0,

B oy i SR i G Akt L
. O, . e ~ - 2.

R 4Ry 2o (PER (IBeg B8 sheand MATRIER coe Dolf Moy o) addeio ARG VD Apd2. | g

i meth yl - pa hePYb &3 thdmmlehwds Edhdshitriey ind pRARSY Lisiflg dolundiol |

n- 4-yl oxy) - cycl ope nt-2- enecarbonyl ! -am no}-pentanoic acid tert-butyl ester
(20a) and ¢wpmatography. (toluene/Ethyl acetate 3:1). The diastereomeric mixture was

S, 49) - 25 { (Qpataibd (15hy P [ mEBHNOY YA TRAIVHHFELIY bda ErFRaEON drid?, 2-

20b (9 mg, 10%).
20a: "H-NMR (300 MHz, CDCl3): 8 0.82-0.90 (m, 3H), 1.01 (s, 9H), 1.05-1.40 (m, 7H),
1.46 (s, 9H), 1.50-1.80 (m, 8H), 2.20-2.35 (m, 1H), 3.07-3.25 (m, 1H), 3.73 (s, 3H),
3.97 (s, 3H), 4.11 (d, J = 7.96 Hz, 1H), 4.38-4.52 (m, 3H), 6.03-6.12 (m, 1H), 6.24 (d,

15  J=8.79Hz, 1H), 6.63 (s, 1H), 6.82 (d, J = 9.06 Hz, 1H), 7.07-7.27 (m, 2H), 7.36 (d, J
=7.96 Hz, 1H), 7.41-7.55 (m, 4H), 8.01-8.10 (m, 3H); "*C-NMR (75.5 MHz, CD;0D):
514.0,18.8, 26.1, 26.8, 28.2, 28.6, 29.6, 34.9, 356, 36.2, 40.9, 50.7, 52.4, 53.3,
55.7,57.3,60.8, 82.0, 82.7, 98.4, 105.2, 107.7, 115.2, 118.4, 123.2, 127.9, 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: "H-NMR (300 MMz, CDCl3): & 0.90-0.98 (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).

25 Exampie 21



d i et hyl - propyl car banoyl } - 4- ( 7- met hoxy- 2-phenyl-q u i n olin-4-yloxy)-cycio
pent-2 20 enecarbonyl]-am no}-pentanoic acid tert-butyl ester (20b) Method
A. The carboxylic acid 11 (57 ng, 0.10 nmol) was dissolved in warm (50 C)
dry THE (2 nmL). (2-Am no-3, 3-di nmet hyl - but yryl am no) - cycl ohexyl -acetic acid
met hyl est &0 BYOREES 0. 12 nmol ), DI PEA (30 ng, 0.23 mmoP§T/SERG/E®ny, 0. 12
nmmol) and HOBt (17 ng, 13 nmmol) were added. After two hours the m xture was
concentrated WD 2005/ 073195 PCT/ SE200/ 09%3097 83 and added to a short colum
(toluene/ Ethyl acetate 1:3 + 3 % AcOH). "Then it was further purified on
HPLC using 90 % MeOH + 0.2 % TEA. The di astereoneric products were not
separated. After HPLC the solution was co-concentrated with toluene and

met hanol to give 20 (28 ng, 34%. 5 Methog-B: To an ice-cold solution of 11
(60 mg, 0.10 mmmol ) and (2-am no- 3, 3-

di et hyl - but yryl am no) - cycl ohexyl - acetic
nmmol) DI PEA (19 ng, 0.15 mmol) and HATU&2-w1g, 0.16 nmol ) were added.
After two and a half hours the m xture doncentrated and purified using
colum chromat ography. (toluene/Ethyl a et ate . The di astereoneric

m xture was 10 separated using HPLC (90 I\/EO—l “0.2 % TEA) . Thi S gave 20a

d rrethyl ester (42 ny, 0.15

(6 Ny, 6 % and 20b (9 ny, |,=‘. 20a goo |sz CDCI 3): 6 0.82-0.90
(m 3H), 1.01 (s, 9H), 1.05-1 , 4 1.50-1.80 (m 8H),
2.20-2.35 (m 1H), 3.07-3.25 (m- %0733 {%—p@ 97 (s, 3H), 4.11 (d,
J=7.96Hz 1H),438452 612(m1 , 6.24 (d, 15 J =
8.79 Hz, 6.63 (s, 1 H,” 6.82 (d, J = 9.06 Hz, ,707727(m2H)

Z%%%‘”%&éﬁ[ WAl 0547 é@i(i@%ﬁ?&%%%‘%@%@c@% dhheyvE> 35,

36.2. 40. 9cabamby(l22-dimeityl Bropyidariamay)-&.(7-6etimxyS2p BenyB2uiholifd-yloxy1-05. 2.
107. 7 115.2, 1 129,

T4y & 1536k Fi“s‘g%é“ef%%OQV']'TE‘A”03"2‘1"?%"%“OR‘PfaE%e‘faI%%"Vi‘c a5 BT ESRR (300
MHz, CDEI3)21)6 0.90-0.98 (m 3H), 1.04 (s, 1,08-1.40 (m 7H, 144 (s,

g::?) , 155 lrhe ac{j 13 %Ig)mg 20 gé’o mmoq) egnrg (2- anl{'%\o 3,3- gitme%hy%?b (tyrylamnrc')) 73 (s,

cyclohexyl-acetic acid methyl ester (22 mg, 0.080 mmol) were dissolved in dry THF
(1.5 mL) and warmed to 50 °C. HOBt (11 mg, 0.080 mmal) and DCC (31 mg, 0.15
mmol) were added. After one hour the mixture was co-concentrated with toluene and

10 methanol and then purified by flash column chromatography (toluene/ethy! 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)

15 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, CDCls): § 22.3, [25.7 & 25.8], [26.4 & 26.5], [28.0 & 28.4) 29.2, 32.7, 33.3,

20 [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)* caled for CagHsgNsNaOg* 859.43].



3.97 (s, 3H), 4.02-4.15 (m 1 H), 4.35-4.48 (m 3H), 6.00-6.08 (m 1 H),
6.72 (s, 1 H, 6.90 (d, J =9.06 Hz, 1 H, 7.09-7.20 (m 3H), 7.44-7.55 (m
5H), 8.03-8.11 (m 3H). 25 Exanple 21 WO 2005/ 073195 PCT/ SE20051000097 84
o0 Pc HOOWN JHNNNH~00/" O~ (1R 29)-1-{[((1R 4R & (1

S, 4S)) - 2- { ( YO 200p0T3%Y3 Cycl ohexyl - met hoxycar bonyl - met hyl ) PCT/SE2005/000097

car banoyl ] - 2, 2- di net hyl - pr opyl car banoyl } - 4- (7- met hoxy- 2-p henyl -q

ui nol i n-4-yl oxy) - 85

cycl opent - 2- enecar bonyl ] - am no} - 2- vi nyl =Tycl opr opanecar boxylic acid
tert-butyl ester 5 (21) The acid 13 (35 ng, 0.060 mmol ) and

(2-am no- 3, 3-di met hyl - butyryl am no) - cycl ohexyl -acetic acid nethyl ester (22
ng, 0.080 mmol) were dissolved in dry THE (1.5 nL) and warnmed to 50 C. HOBt
(11 nm, 0.g80 m‘ml? and DCC (31 ng, 0.15 mml) were added. After one hour
the m xt ur BX3BR'€<¢ concentrated with tol uene and 10 methanol and then
purified by flash col um_chromat ography (tol uene/eth
Further purification wag perforned on HPLC (80 % MeO
di astereomeric m xture was concentrated and gave slightly yellow oil
(26.4 ng, 53 %. Afte hilisation 21 was col |l ectegd@as a white powder.
"H-NWVR (300 MHz, CDCI3):| 51[(0.98 & 1.00), s, 9H, 1.Q141.38 (m 5H), [(1.39
& 1.40) 15 s, 9H] 1.6 . 4H), 1.65-1.80 ( 90-2.05 (m 1

H) , 220240(m 1H) 3.0 P20 (m 1 H), [(3.6 , 3H), 3.98 (s,

3H), 399 4’(m 1 4.,30-4.45 (m @ .11 ¢m 1H), 5.20-5.30
(m | , i), 06. 03-6. 17 ;
6. 95- 7, 22 7.%0-4. 564 m 4H),
CDCl 3) : é{“ﬁ & 25 1,°1 26. 4 & 2@\{
33. 3, 20[ 541 36,[402&4
[60.4 & 60 5

2 {[ 1R 4R’) 2 {(R)-1-[({S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl}-2,2-

5 dmethyl-propylcarbamoyl}-4—(7-methoxy-2-phenyl-qmnoI|n-4~yloxy)-cyclopent—2—

acetate 1:1).
+ 0.2 % TEA. The

. 52.0,/55.4, [57.2 & 57. 4]

enecarbonyll-amino}-pentanoic acid (22a) and
(S)-2-{[(1S,48)-2-{(R}-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl}-carbamoyl]-2,2-
dimethyl-propylcarbamoyf}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid (22b)

10 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 concenirated 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

15  white powders.
22a: [a]*2D + 155.8; "H-NMR (300 MHz, CD30D): 8 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-

20 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,



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 mz 859.77 [(M +Na)' cal cd for C48H6cN4ANaO9+
859. 431. WOVRQO&YWU73195 PCT/ SE2005/ 0001197 85 Exanpl e BA/§F20@4000p7 |\ N N
Ol HH OO HNN OCHNDOHHNN-CN\ OO-~-DOOM 00(9-2-{[(12
R 4R) -2-{(R)-1-[ ((S)-Cycl ohexyl - net hoxggar bonyl - met hyl ) - car banoyl ] -2, 2- 5

di et hyl - propyl car banmoyl } - 4- ( 7- met hoxy=2- phenyl - qui nol i n- 4-yl oxy) - cycl opent -
2- enecar bonyl ] -am no}-pentanoic acid (22a) and (S)-2-{[(1

S,45)-2-{(R) -1-[((S) - Cycl ohexyl - met hoxycar bonyl - met hyl ) - carbam)yl] 2,2- d i
meth yl- QD@@M}@OQ@WM mw Uze(sr@egyﬂﬁphwy&] PHH 1i88- q>I90 ﬁréH

oxy)-cycl o nyI] % pent anoi ¢ aci d 5')

tert.buty# 4@3’%%? so“ﬂ)zé 7@92 88, maZLH}n?cﬁ (s. Jies 3 (7 7). o %‘% 5rfﬁb|2ﬁ DCIVI(l
m) and JBAL41 Fh-In)RIL- mﬂ% HH{%J@G‘RQ (RO HprEsh [d, apk, 7 Tadigwr s | at er

the m xture was concentrate di aster eohifers were sep arated on HPLC

usi ng 65 FAXEDRH He, OH) 282 1:&9 waBid.e Phéddlz, Thi.s7 BvdSm 3(H_l)58ﬁ‘g 55 %

Tl o onbaani ofih, 8- MR (7o s GHUBRIE 13K U, 26'd, 96,0 ¥ERDS A 822 g. "
1H NVR ( 380.8\8&:3, ILB04.8, §0.5, BT (54T, 571, sera) 828, 09.0,4069H)15.111T62,1. 50 (m

7H) . 1.50335 80,458 BH)g 1289312030 15685, 1369 138:¢” 443:829568 140D 162,68 (S

162.2, 164.7, 172.1, 173.5.

10 Example 23

(S)-2-{[{1R,4R)-2-{(R)-1-[{(R)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl}-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyi-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-butyric acid (23a) and (S)-2-{[(15,45)-2-{{R)-1-[((R)-Cyclohexyl-

15 methoxycarbonyl-methyl)-carbamoyl}-2-methyl-propylcarbamoyi}-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.

20 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,



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 1 H), 6.98 (s, 1 H, 7.12-7.19 (m 1 H), 7.36 (s, 1 H, 7.41
(d, J =2.2 H, 1H), 7.50 20 7.60 (m 3H), 8.03-8.10 (m 3H): 13CGNMWR (75.5
MHz, CD30D): 6 13.1, 19.1, 26.1, 28.7, 28.9, 29.5, 34.3, 34.8, 35.9, 40.1,
50.8, 51.2, WaM08501BBS0, 57.9, 60.7, 83.5, 99.1, 106.0, RABSEX0YpE9D 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: 7[a]22D-72,3; 1H NMR (300 MHz, WO
2005/ 073195 PCT/ SE2005/ 000097 86 0030[53 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), 2.76-2.88 (m 1
H, 3.69 (s, 3H), 3.96 (s, 3H), 4.15-4.35 (m 2H), 4,37-4.41 (m 1 H,
4.42- 4. 47 g PC-MMR @502 MHZL 20:00)15 #10, 176928 0s24.5, ¥ 3, T8.1628 8309, = 2.47,

5 03 5 8. 1 Hire R0 I ésf‘%sﬁwz Bkl by L 1T (2

28.8, 29.41273%. 1&32 349@ 186.63:1389; 941 74814§9 599@ 1511211654 664 ©7179.0,60. 5,
82.8, 99.0, 106. 118. 2 127 129.0, 129.5,

136.7, 139187 1112”823@564 B‘MEG@%MHE&D@D) 1'_56329'2 201@;& 9#4 1?2 25343, 5. 10

gx?g)' 25_{237@) 7.58-1.98(rh, &), Q.05-2/20" (1), Q. 430 Qotthd, AH) No -dd (11, N O O CH

R, 4R) - 2- { (RY7 15, B3H) - 0@y Bhe4P5-$éd fioxdiab 9618 (rat hiy), p-Yae Barkwy ). 2-
7.05-7.22 (m, 2H), 7.50-7.65 (m, 4H), 8.01-8.16 (m, 3H).

Example 24

“mnH
ad
o}
(S)-2-{[{(1R,4R) & (18,48))-2-{(S)-1-[({S)-Carboxy-cyclohexyl-methyl}-carbamoyl]-2-
methyl-propylcarbamoy!}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-

10

enecarbonyll-amino}-butyric acid (24)
The tert.butyl ester 14 (13.4 mg, 0.017 mmol}, TES (4.83 mg, 0.042 mmol), DCM (2
15 mbL)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
iyophilisation 24 was collected as a white powder.,
"H-NMR (300 MHz, CD3;0D): 8 0.91-0.99 (m, 9H), 1.00-1.28 (m, 4H), 1.55-1.78 (m,
20 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), 6.05-8.15(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, CD;0D): 5 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,



met hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - q

ui nol i n-4-yl oxy)-cycl opent -2- enecarbonyl]-am no}-butyric acid (23a) and
(S9)-2-{[(1S,49)-2-{(R -1 -[((R -Cycl ohexyl 15

met hoxycar bonyl - net hyl ) - car banoyl ] - 2- net hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2-
phenyl - qui NG #WHOBIBXy) - cycl opent - 2- enecar bonyl ] - anm no} PEUEH0PEN0AETd (23b)
Compound 23a (6.6 ng, 50 %9 and conpound 23b (1.3 ng, 10 %9 were prepared
from15 (14 ng, 0.018 mmol) according g» the nmethod for the preparation of
22a and 22b. This gave the title conpounds as white powders. 20 23a: 1H NWR
(300 MHz, CD3OD): 0.88-1.02 (m 9H), 1.02-1.40 (m 7H), 1.55-1.97 (m 6H),
201210(m 1 H, 2.38-2.52 (m 1 H, 2.88-3.00 (m 1 H), 3.77 (s, 3H),
3.98 (s, 1BHp, 11A‘B 3)82&020261141 127 Bl) 1234, 21284, 41(29(7m13319)1451034$71’816(2n 1H,

6. 86- 6. 99 : : m 1 H,
7457 70"t By 1840 31 5o (19T o ey B 05 e QB R 5 3y
13C-NI\/R((ZEzH55NN:4@,9*mm: 6 9.0, 17.6, 18.2, 24.5, 25.3, 28.1, 28.8, 30.9,
35.4, 39.4, 49.6, 51.1, 54.7, 57.2, 58.0, 82.4, 98.5, 105.5, 114.5, 117.7,
122.7, 127.2, 127.3, 128.2, 129.0, 135.6, 136.4, 141.7, 149.9, 159.5,
161. 2,5 16gxahpld®4. 0, 171.0, 171.7,172.4.23b: 1H NMR (300 MHz, CD3QD): 6
0.9-1.20 (m 9H), 1.21-1.53 (m 5 7H), 1.55-1.93 (m 6H), 2.05-2.20 (m 1
H, 2.41-2.50 (m 1 H), 2.96-3-05 (m 10ﬁ), 3.77 is, 3H, 4.00 (s, 3H),
4.05-4.40 (m 4H), 6.05-6.18 (m 1 H), 6x90-6.95 (m 1 H), 7.05-7.22 (m
2H), 7.50-7.65 (m 4H), 8.01-8.16 (m 8 Exanple 24 O- Ni OO0\/\\ HNN O
"~ ON/ OO0 OH 10 (9-2-{[((1 R 4R
S,4S9))-2-{(S)-1-[ ((S)-Carboxy-cycl ohexy

(S)-2-{[{(3R,5R) & (35,58))-5-({S)-1-Carboxy-propylcarbamoyl)-3-{7-methoxy-2-
phenyl-quinolin-4-yloxy)-cyclopent-1-enecarbonyl]-amino}-3-methyl-butyric acid
methy! ester (25)

10 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, CD30D): 8 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,

15 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



met hyl - propyl ca rbam oyl }-4-(7-meth oxy-2-phenyl-q u ino | i
n- 4-yl oxy)-cycl ope nt-2- enecarbonyl]-am no}-butyric acid (24) The
tert.butyl ester 14 (13.4 ny, 0.017 mol ), TES (4.83 ng, 0.042 nmol), DCM (2
15 m-) and TFA (2 nL) were m xed in a round bottomed flask. One hour |ater
the m xture¥Qa@sgenitentrated and purified by HPLC usi ng reF/stedve@dosy 0.2 %
TEA as nobile phase. This gave 24 (4.3 ng, 34 %9 as a slightly yellow
syrup. After |yophilisation 24 was colséect ed as a white powder. 1H NMR (300
MHz, CD30D): 6 0.91-0.99 (m 9H), 1.00 28 (m 4H), 1.55-1.78 (m 20 9H),
1.92-1.95 (m 1 H), 2.00-2.05 (m 1 H), 2.93-3.01 (m 1 H), 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 1 H), 7.44-7.55 (m 2H) 8.62-8.68 (m 1
H, 8.69-8.79 (m 1 H), 7.97-8.05 (m 2H)] 13C-NWR (75.5 M1z, CD3CD): 6
9.2, 18.5, 25.5, [29.0 & 29.2], [30.0 & 3 ], 35.3, 37.7, 39.7, 46.2,
50.0, [51.4 & 51.51, 53.6, 551 57.1, 58.4,.83.1, 98.9, 104.9, WO
2005/ 073195 PCT/ SE2005/ 000097 88 114.6, 18) 123.0, 123.4, 127.5, 128.4,
128.5, 129.7, 135.0, 142.1, 145.7, 146.2p 15977, ™161.9, 164.3, 171.5,
171.9, 172.2. MALDI-TOF m or CA2HA8KNA(MO' 791. 31
5 Exanple 25 0~ N O\ | o O\Y I—V/NN O0 AH (9-2-{[((3R 5R

&'(38, 5S))-5-((S)-1- Car boxy- pyl garfha 13- (- met hoxy- 2-
ien cat’bowy] - ami no} - 3- met hyl - but yri c

phenyl - qui nol i n- 4-yl oxy) - cycl
acid nethyl ester (25) 10 Coup 5 (8. mg\ 60 %9 was prepared from 16
(13.8 ng, 0.022 nmol)

(S)-2-{[((1R,4R) &(15,48))-2-{(S)-1-[(2,5-Dimethoxy-phenyl)-ethyl-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyi-quinolin-4-yloxy)-cyclopent-2-

enecarbonyl]-amino}-butyric acid (26)

5 Compound 26 (5.7 mg, 36 %) was prepared from 17 (16.7 mg, 0.021 mmol)
according to the method for the preparation of 24 which gave the title compound as a
white powder.

"H-NMR (300 MHz, CDs0D): 5 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),

10 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, tH), 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). *C-NMR (75.5
MHz, CD;0D): 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, 83.5,

15 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, [140.6 & 149.9], 153.8, 159.9, 162.4, [163.9 & 1684.5], 172.1, 172.8,
[173.6 & 173.7). MALDI-TOF m/z 775.30 [(M +Na)™ caled for CaoH4sNsNaQOg* 775.33].

20 Example 27



according to the nethod for the preparation of 24 which gave the title
conpound as a white powder. 'H NVMR (300 VHz, CD30D): b 0.83-1.02 (m 9H),
1.68-1.80 (m 1H), 1.82-2.02 (m 1 H, 2.10-2.22 (m 1 H), 2.40-2.60 (m 1
H, 2.81-2.95 (m 1 H, 3.75 (s, 3H), 4.00 (s, 15 3H), 4.18-4.22 (m 1 H,
4.27-4.40 (MO%/‘}”&SO&& 12 (m 1 H), 6.99-7.02 (m 1 HPCT/BEWEI/@IPT (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 WD 2005/073195 PCT/ SEZOEQJ'S/ 000097 89 011 N Oo HHo NNNM
~pJ OO\ AH(9-2-{[((1 R4R) &1

S,4S9))-2-{(S)-1-[ (2, 5-D met hoxy- phenyl ) - et hyl -carbanoyl ]-2- methy |-p rop vy
| ¢ arbam oyl }-4-(7-meth oxy-2-phenyl-g ui n Ol i n-4-yloxy)-cyc | open
t-2- enecarbonyl]-am no}-butyric acid (26)g58 Conmpound 26 (5.7 ng, 36 %9 was
prepared from17 (16.7 ng, 0.021 mmol) acgtording to the method for the
preparation of 24 which gave the title co und as a white powder. 'H NWR
(300 MHz, CD3OD): b 0.75-0.81 (m 6H), 0.82¥0898 (m 3H), 1.00-1.10 (m

3H), 1.60-2.00 (m 3H), 2.40-2.56 (m 1 NS .88 (m 1 H), 3.18-3.24
(m 1 H, 10 3.40-3.46 (m 1 H), [3.67-3.80 (m I, 3.97 (s, 3H),
4.10-4.20 (m 1 H, 4.21-4.40 (m 2H), I7(m 1H), 6.75-6.82 (m |
Hy, 6.84-7.01 (m 3H), 7.10-7. (g] 1NH) .80- .37 (m 1 H, 7.40-7.43 (m

1 H, 7.50-7.60 (m 3H), 8.00-8._%7 H 7 18CINWR (75.5 Mz, CDBQD): 5
9.6, [11.8 & 12.01, [17.2 & 17.4 "‘”18\2
9 &

028 0 2843, 35.7, 43.3, 44.2,
[50.3 & 50.51, [54.5 & 54.8 &5 0], [55.1 & 55.2 & 55.3 & 56. 0]
'58.7. 83.86, 0

(S)-2-{{{1R4R) &(18,48))-2-{(S)-1-[{(S}-Cyclohexyl-methoxycarbonyl-methyl)-
carbamoyi]-2,2-dimethyi-propylcarbamoyl}-4-{7-methoxy-2-phenyl-quinoclin-4-yloxy)-
cyclopent-2-enecarbonyl]-amino}-butyric acid (27)

5 Compound 27 (8.0 mg, 72 %) was prepared from 18 (8.6 mg, 0.011 mmol) 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.

'H-NMR (300 MHz, CD30D): & 0.88-0.95 (m, 3H), 0.96 (s, 9H), 0.97-1.24 (m, 4H),
1.567-1.62 (m, 3H), 1.58-1.78 (m, 4H), 1.79-1.99 (m, 1H), 2.35-2.44 (m, 2H), 2.85-2.98

10 (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, CDs0OD): & [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],

15 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 CqpHsaN4NaQg™ 779.36].

20  Example 28



15 99.3, 105.5, [112.5 & 112.71, 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 miz 775. 30
[(M+Na)' catcoofos19842HA3NANaOO' 775.33]. 20 Exanpl e 2FCTEE200HHO73195
PCT/ SE2005/ 000097 90 011 N OHO OHNNNONHOOOH / ~\ \ O
(9-2-{[((1 R4R) &(1

S,49))-2-{(S)-1-[((S)-Cycl ohexyl - met thycar bonyl -net hyl) ca rbanoyl]-2, 2-d

i met hyl -p ropyl carba m oyl }-4-(7-methoxy-2-p henyl-q u ino | i n-4-yloxy)-
cycl opent - 2- enecar bonyl ] -am no}-butyric acid (27) 5 Conpound 27 (6.0 ng, 72
% was prepared from18 (8.6 ng, 0.011 mmt) according to the nethod for
the preparation of 24. Purification by HPLC (60 % net hanol + 0.2 % TEA)
gave the title conpound as a white powde 1H NMR (300 MHz, CD30D): 5
0.88-0.95 (m 3H), 0.96 (s, 9H), 0.97-1.2%&€wm 4H), 1.57-1.62 (m 3H),
1.58-1.78 (m 4H), 1.79-1.99 (m 1H), 2.3k (m 2H), 2.85-2.98 10 (m 1
H, [(3.67 & 3.69) s, 3H, 3.94 (s, 3H.; 20 (m 1 H), 4.30-4.40 (m

3H), 6.00-6.09 (m 1 H), [6. 80682(m- 5H) | 6. 85-6.87 (m 0.5H)],
7.05-7.19 (m 2H), 7.38-7.55 4H) 95H8 Q7 (m 3H). 13CNMR (75.5 Mz,
CD3OD): 6 [9.1 & 9.2], [24. m\g(25 5], [25.9 & 26.0 1, [28.3
& 28.4], 28.9, [34.8 & 34.91, [35/]

/ 5 /

(S)-2-{[(1R 4R)-2-{(S)-1-{((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyi}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (28)

5 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.

10 "H-NMR (300 MHz, CD30D + CDCI3 (1:1)): & 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); "*C-NMR (75.5 MHz, CD30D + CDCl3 1:1):

15 5135, 18.3,19.0, 26.0, 29.0,29.7, 31.0, 34.1, 35.8, 40.2, 51.9, 55.9, 567.7, 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



35.9], [39.6 &39.7], [49.9 & 50.1], [51.4 & 51.2], [53.9 & 54.0] 55.0,
[57.2 & 57.4], 15 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 & 173YOPIRAIINS TOF mz 779.43 [(M +Na)' cal cd f orcTARHDRDKHNAZOD'
779.36] . 20 Exanple 28 WD 2005/073195 PCT/ SE2005/ 000097 91 0" I N OO HO
OHN\ NOOOH NHO(S-2-{[(1

R 4R)-2-{(S)-1-[((S)-Cycl ohexyl - met hox%arbonyl net hyl ) - car banoyl j - 2-

met hyl - propyl ca rbanoyl }-4-(7-nmet hoxy-2-ph enyl - qui nol i n-4-yl oxy) -cycl ope
nt-2- enecarbonyl)-am no}-pentanoic acid tert-butyl ester (28) 5 The
tert.butyl ester 19a (7.6 ng, 0.0094 mol ,-and TES (2.4 ng, 0.021 nml) were
dissolved in DCM (1 nL) and the m xture wds cooled in an ice-bath, TFA (1
m.) was added. After two hours the m xt was concentrated and purified on
HPLC using 60 MeOH + 0.2 % TEA as nobil e pHase. This gave 28 (6.1 ng, 86 %
as a slightly vyellow syrup. After |yophil+satienq the title conpound was
collected as white povvder. 10 "H- NWR (300 MHzi ¢D30D + CDC(3 (1:1)):6
0.90-1.00 (m 9H), 1.00-1.30 (m 7H) 1 -1 90°(m 8H), 2.00-2.10 (m 1 H),
2.40-2.50 (m 1 H), 2.85-2.98 -6913.42 (s, 3H), 3.99 (s, 3H),
4.15-4.22 (m 1 H), 4.24-4.35 %B’M4(m 1H, 6.10- 6.20 (m 1
H, 6.95-6.96 (m 1 H), 7167%3— 7.3 (s, 1 H, 7.42 (d, J =
2. 47 Hz,

(S)-2-{[(1S,48)-2-{(S)-1-[{{S)-Cyclohexyl- methoxycarbonyl methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-pentanoic acid tert-butyl ester (29)

5 Compound 29 (1.3 mg, 26 %) was prepared from 19b (5.3 mg, 0.065 mmol)
according to the method for the preparation of 28. This gave the title compound as a
white powder.

'H-NMR (300 MHz, CD30D): 8 0.85-1.00 (m, @H), 1.00-1.23 (m, 7H), 1.50-1.78 (m,

8H), 2.05-2.23 (m, 1H), 2.50-2.66 (m, 1H), 2.70-2.85 (m, 1H), 3.69 (s, 3H), 3.92 (s
10 3H), 4.02-4.16 (m, 1H), 4.20-4.25 (m, 1H), 4.35-4.40 (m, 2H), 6.09 (m, 1H), 7.00 (s,

1H), 7.12-7.18 (dd, J = 2.47, 219 Hz, 1H), 7.30 (s, 1H), 7.40 (d, J = 2.42 Hz, 1H),

7.48-7.74 (m, 3H), 8.03-8.10 (m, 3H); *C-NMR (75.5 MHz, CDCly): 8 11.7, 16.5,

17.0, 24.4,27.2,27.9,29.0, 29.1 37.5, 41.8, 49.7, 50.5, 53.3, 56.3, 63.5, 66.5, 81.0,

100.3, 101.0, 105.7, 113.6, 121.6, 126.3, 127.1, 127.9, 130.1, 131.4, 135.6, 138.7,
15 141.1,150.4, 160.2, 160.5, 165.3, 173.0, 173.6, 173.7

Example 30



1H), 7.53-7.72 (m 3H), 7.97-8.16 (m 3H); 13C-NMR (75.5 MHz, CD30D + CDCl 3
1:1): 15 6 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, 164.8V01pp0B195172. 2, 172.4 Exanpl e 29 WO 2005/ 073 PGB/SE2005/000097

PCT/ SE2005/ 000097 92 o~ N OO\ NO OFINO -1~- OOH O (S-2-{[(1
S,49)-2-{(S)-1 -[((S)-Cycl ohexyl - nmet hoxg ar bonyl - net hyl ) - car banoyl ] - 2-

met hyl - pr opyl car banmoyl } - 4- (7-met h oxy- 2-%heny| -quinol

I n-4-yl oxy)-cycl ope nt-2- enecarbonyl]-am no}-pentanoic acid tert-butyl

ester (29) 5 Conpound 29 (1.3 ng, 26 %9 was prepared from 19b (5.3 ng, 0.065
mol ) according to the ethod for the preparation of 28. This gave the
title conpound as a whilte powder. 1H NVR (300 MHz¢”™ CD3OD): b 0.85-1.00 (m
9H), 1.00-1.23 (m 7H)50-1.78 (m 8H), 2.05-2%23 (m 1 H), 2.50-2.66
(m 1 H, 2.70-2.85 (m 3.69 (s, 3H), 3.92 10 3H), 4.02-4.16 (m
1 H, 4.20-4.25 (m 1 -4.40 (m 2H), 6.09 T , 7.00 (s, 1 H,
7.12-7.18 (dd, J = 2.4%, Z ¥, 1 H), 7.30 (s, &% 0 (d, J = 2.42 Hz,
1 H, 7.48-7.74 (m : .10 (m 3H); 13C M—lz CDCI3): b
11.7, 16.5, 7.0, 24. 2|Z 2 27. 9, 29.0, 29.1

53.3, 56.3, : NO ? 100. 3, . 8, H%

127.1, 127.9,%*1 ] - 6, 138—%

165. 3, 173. Exarrpl e 30 ,—NH
4" =4

(1R, 25)}-1-{[(1 R 4R)-2-{(S)-1-[{(S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-
2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid (30a) and
5 1R28)-1-{[(18,45)-2-{( S)-1-[((S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyll-

2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyclopent-2-
enecarbonylj-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

10 and 22b. 30a and 30b: White powder.
30a: "H-NMR (300 MHz, CD30D): & 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), 8.10-6.20 (m, 1H), 6.97 (s, 1H), 7.18 (dd, /= 2.5, 9.2 Hz, tH)}, 7.22

15 (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, CD;0OD): 8 13.5, 25.3, 25.7, 28.3, 28.7, 29.0, 32.8, 34.6, 35.3, 39.3, 49.7, 511,
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 CysHssN4NaOg* 803.36]. 30b: 'H-

20 NMR (300 MHz, CD3;OD): 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-
416 (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), 68.98 (s, 1H), 7.17 (dd, J = 2.5, 9.1 Hz, 1H), 7.26 (s, 1H), 7.46



WD 2005/ 073195 PCT/ SE2005/ 000097 93 0O o0o~1 NN HOHOOHNWO OOHO
OHNON N Ji--OH (1 R29)-1-([(1
R, 4R) - 2- {(S) 1-[ ((S)-Cycl ohexyl - met hoxycar bonyl - net hyl ) - car banoyl ] - 2, 2-d

met hyl - @yl ca rbanoyl }-4-(7-m ethoxy-2-p henyl-q u inol
n- 4- yI oxy) P2PBPeHPs 2- enecar bonyl ] - ami no} - 2- vi nyl - cyclrpvsepansemsboxyl i ¢
cid (30a) and 51 R2 9S)-1-{[(1

[

i

a

S,4S)-2-{(S)-1-[((S)-Cycl ohexyl - net hOXﬁgar bonyl - met hyl ) - car banoyl | -

2, 2-di et hyl - pr opyl car banoyl } - 4- ( 7- met iOxy- 2- phenyl - qui nol i n- 4-yl oxy) - cycl op
ent - 2- enecar bonyl)-am no}-2-vinyl -cycl opropane-carboxylic acid (30b)
Conmpound 30a (6.3 ng, 49 % and conpound 30b (5.6 ng, 43 %9 were synthesized

from21 (18.8=0% HE. @glﬁ 501170!33 rﬂcglqr @10398 2@ rﬁhﬁ-mﬂcl‘l@ﬂlnf@ 74, bwm{ eparation of
22a 10 and 22b. 30a and H NVR (300 , CD30D) 6

1.02 (s, $H9s0D): 9337, 3@0(%?35%8 29612%69%4@r§52835)8 4231115026@@%5 H)

i S‘Z’ i 5;573 578, 68 6b3, 029% %@é ?1‘5 2%‘% 1318%81§§2 W}Q ﬂzljg)é {2%287 1%@?0 (m 1

, 6. 77-1%0®41{54rf’r 136—01,1“6)@_0148 2015018, 1QOBD16'|68,9176 % 166.H)1728,183.0dd, J =
25 9.2 Mz, 1 H), 7.22 15 (s, 1H), 7.46 (d, J = 2.5 Hz, 1H), 7.52-7.65 (m
3H). 8700-8. 18 (m 3H). 13CG-NMR (75.5 Mz, CD30OD): 6 13.5, 25.3, 25.7,
28.3, 28. ExaB®I03132.8, 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, 150,3J 159.7, 161.0, 161.2, 163,4, 171.6,
172.5. MALDI - TOF miz 803.56 [(M +Na)orha,@’[)Ldofor C44H52NANAO9+803. 36] . 30b: 1H
20 NMR (300 MHz, CD30D): 5 1.03 (s, 9Hy, |]4_0\04 1.42 (m 5H), 2.60-2.90 (m
8H), 2.17-

frans-(3R,4R)-Bis{methoxycarbonyl)cyclopentanol (31)

Sodium borohydride (1.11 g, 0.029 mol) was added to a stirred solution of (1R, 28)-4-
10 oxo-cyclopentanel,2-dicarboxylic acid dimethyl ester (4.88 g, 0.0244 mol) in

methanol (300 mL) at 0 °C. After 1 h the reaction was quenched with 90 mL brine,

concenirated and extracted with ethyl acetate. The organic phases were pooled,

dried, filtered and concentrated. The crude product was purified by flash column

chromatography (toluene/ethyl acetate 1.1) to give 31 (3.73 g, 76%) as a yellow oil.
15

Example 32

;bf
OH

3-Ox0-2-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
20 g, 0.018 mol) in methanol (105 mL) at room temperature. After 4 h, the reaction

mixture was neutralized with 3M HC\, 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 (ethy!

o
U

acetate + 1% acetic acid) to give 32 (2.51 g, 88%) as a yellow oil.

Example 33



2.22 (m 1 H), 2.40-2.55 (m 1 H), 2.96-3.10 (m 1 H), 3.77 (s, 3H), 4.01
(s, 3H), 4.05- 4.16 (m 1 H), 4.30-4.40 (m 2H), 5.15-5.20 (m 1 H),
5.25-5.40 (m 1 H), 5.78-5.95 (m 1 H), 6.10-6.20 (m 1 H), 6.98 (s, 1 H),
7.17 (dd, J = 2.5, 9.1 Hz, 1 H), 7.26 (s, 1 H), 7.46 WD 2005/ 073195

PCT/ SE2005/ O§0Q%7/07945 (d, J= 2.5 Hz, 1H), 7.50-7.65 (m JHdr/se8ei@86By28 (m
3H). 13C-NWR (75.5 MHz, CD30D): 6 13.7, 26.0, 26.3, 28.8, 29.4, 29.6, 34.0,
35.2, 35.8, 40.1, 50.6, 51.7, 55.3, 57,8, 60.6, 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,

140.0, 142.5, 150.8, 160.3, 161.8, 162.0, 165.7, 172.3, 173.0 5 Exanple 31 0
HOL IrO0 O trans-(3R 4R)-Bi s(net hoxycarbonyl)cycl opentanol (31) Sodi um
borohydride (1.11 g, 0.029 nol) was added to a stirred solution of (1 R,
2S)-4- 10 oxo-cycl opentanel, 2-di carboxylic acid dinmethyl ester (4.88 g,
0.0244 nol) in nmethanol (300 m) at M Co After 1 h the reaction was
quenched with 90 nL brine, concentr a extracted with ethyl acetate.
The organi c phases were pool ed, dr9ed, frltered and concentrated. The crude

product wesORyra- M@HICWO[Q'.ZQ Heﬁ@hé‘@car%}(yﬂﬂﬁél@%r@-ﬁbﬁxéét@ e@ge/ et hyl acet ate
1:1) to give 6% as a yel | ow oil | e

3- Ox0- 2- oxa¥ 6‘?&9&"&! 2. gff’l'}“ﬁlﬂ?@tad}‘i’ee’@z@a(?é%ﬂgl il ¢4gping!) (‘@E)a@?dﬁmr@ﬁ’i‘yr@ﬁom de (1
M 74 i, ORich dT@b)(18@ﬁ1gaqdl%ann%|)% Sl CRYCH Ahdd iR I%o%]atﬁ%szﬁ ere4? 09

0.018 m)l) I n nmet hanol room tenperature. t he reactlon
°C. The reaction was aliowed to warm to room temperature and was stirred overnight

The reaction mixture was concentrated and the crude product was purified by flash
column chromatography (toluene/ethyl acetate gradient 15:1, 9:1, 6:1, 4.1, 2:1) to
give 33 (124 mg, 51%) as white crystals.

10 "H-NMR (300 MHz, CD30D) 8 1.45 (s, 9H), 1.90 (d, J = 11.0 Hz, 1H), 2.10-2.19 {m,
3H), 2.76-2.83 (m, 1H), 3.10 (s, 1H), 4.99 (s, 1H); *C-NMR (75.5 MHz, CDs0D) &
27.1,33.0,37.7,40.8,46.1, 81.1, 81.6, 172.0, 177.7.

Example 34
OH

~+° “\\qﬂ“" o

_\

15 N\
(1R,2R,48)-2-{(1R,2S8)-1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyi}-4-hydroxy-
cyclopentanecarboxylic acid ferf-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

20  added and the mixture was stirred at 0 °C for 45 minutes, after which the mixture was
neutralized with 1M hydrochlioric acid and evaporated and coevaporated with toluene.
The residue was dissolved in DMF (5 mL) and (1R,2S)-1-amino-2-vinylcyclopropane
carboxylic acid ethy! ester hydrochioride (60 mg, 0.313 mmol) and
diisopropylethylamine (DIEA) (138 0L, 0.792 mmol) were added and the solution was

25 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



m xture was neutralized with 3M HCl, evaporated and co-evaporated with

tol uene several tinmes. Pyridine (75 nL) and Ac20 (53 nlL) were added and the
reaction mxture was allowed to shake overni ght at roomtenperature. The

m xture was then co-evaporated with toluene and purified by flash col um
chr omat ogr apQ 2(BHAPS 25 acetate + 1% acetic acid) to gi werdZz@ndivy, 88%
as a yellow oil. Exanmple 33 WD 2005/073195 PCT/ SE2005/ 000097 95 0 0 00~

3- Ox0- 2- oxa- bi cycl o[ 2. 2. 1] hept ane- 5- carboxylic acid tent-butyl ester (33)
DVAP (14 ng, O0.115 nmol) and Boc20 (252 ngy, 1.44 mmol) was added to a
stirred 5 solution of 32 (180 ng, 1.15 mmol) in 2 nmL CH2Cl 2 under inert
argon atnosphere at 0 C. The reaction was allowed to warmto room

t enper at ur&yapotiaband xtraRsd Aue Elfmsbtwash&l@\nthmbl @nrbmlnéﬂéﬁ%n\&as
concentrated and .the crude product was purified fla

chr omat ogr@PRSEateY- LPéH@'F%Y'CPW'PY %%W@PH@WQVEWMWQQQE/ EgOJAc 141 1, 2:1) to
g1 ve 33 (It cihoBlingss 1 6, 66 ¥5'e8lpoRed BNV (300 Nz, CD30D) 8 1.45
(s, 9H, ir?{QO(,p Yﬁﬁﬁ & 5- (m 3H), 276283(m1l—|)
3.10 (s, 1H), 4.99 (s, 1H) 1BC-NI\/R(755M—IZ Cb30D) S 27.1, 33.0, 37.7,
40. 8, g 1z 148581- 6, 172.0, 177.7. Exanple 34 OH D NHO OOV 0 15 (1
R 2R 4

R, 29) - 1- Et hoxycar bonyl - 2- vi nyl - cy
cycl opent anecar boxylic acid tert- Ny
mol ) was di ssol ved in di oxanel wat erl J, (5 mM-) and the m xture was
cooled to 0O C. 1 MIlithium hydroxide (D.52 nL, 0.520 nmol) was 20 added and
the m xture was stirred at 0 C for 45 mmnutes, after which the m xture was

~° ‘\\%N“ P

_\
\

(1R.2R,4R)-2-({1R,25)-1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-(7-

methoxy-2-phenyl-guinolin-4-yloxy)-cyclopentanecarboxylic acid fert-buty! ester (35)

Compound 34 (73 mg, 0.199 mmol) was dissolved in dry THF (4 mL) and 2-phenyl-7-
10 methoxy-4-quinolinol (86 mg, 0.342 mmol) and triphenylphosphine (141 mg, 0.538

propyl car banoyl ) - 4- hydr oxy-
?.. (34) Conpound 33 (56 ng, 0.264

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

15 compound 35 (81 mg, 68 %).

Example 36
P
S
H 5
Boc-L-fert-leucine-OH (38)

20 Triethylamine (890 uL, 6.40 mmol) was added dropwise to a stirred solution of L-fert-
leucine (300 mg, 2.29 mmol) and di-terf-butyl dicarbonate (599 mg, 2.74 mmol) in
dioxane/ water 1:1 (8 mL) and the soiution was stirred overnight. The mixture was

extracted with petroleum ether (2x) and the aqueous phase was cooled to 0 °C and



neutralized with 1 M hydrochloric acid and evaporated and coevaporated with
tol uene. The residue was dissolved in DMV (5 m-) and

(1R, 2S) - 1- am no- 2-vi nyl cycl opropane carboxylic acid ethyl ester

hydr ochl ori de (60 ng, 0.313 mmol) and dii sopropyl et hyl ami ne (DI EA) (138 ~L,
0. 792 nmmol ) WRrWS/EBA¥d and t he solution was 25 cool ed t @CO/SE00#TW7( 120 Ny,
0. 316 mmol) was added and the m xture was stirred for 0.5 h at 0 C and for
an additional 2 h at room tenperature. e m xture was then WD 2005/ 073195
PCT/ SE2005/ 000097 96 evaporated and ex%ract ed with Et OAc, washed with
brine, dried, filtered and concentrated. Purification by flash colum
chromat ography (toluene/ EtQAc 1:1) provided conpound 34 (86 ng, 89 % as a

col orl ess eréfuL @ﬂg@\lﬁﬁﬁf’s %prwoa\dditﬂp(@g?@ $3>$F1 ﬁﬁﬁ’e 4Ehmiga WalerR 2

S) - 1- Et hoxycar bo cl opropy

met hoxy- 2- mfmayrbasq.udtnaoteidnum Et@éaybaandl dmmh&mmﬁoﬁganw phasas ivdre waghdaut yl
ester (35) was dissolved in dry THE (4 nl)

and 2- phen{ith '?fr%&efé@ﬂdwzth%? ﬁﬂ%ﬂ' .f'H%fleng @ cRceniraten toygiye Formpgund 36
triphenyl pg 03 kY, 98 %)%ésla'&lorl@s@ﬁgwdémﬂb)fur’ﬂ@r%uﬁﬁ'(%Qn watendlgsliur e was cool ed

to OC and DI AD (0. 56 di ssolved in was added dropwi se. The
mi xt ur e wadi- BIMR {388 Mde, QBaCE\Dhﬁ 0r99d(m Stte rpdér(at Are 3.9, $0);VERNMRE5.5

chr onet ogr Ua, CRART BAY PRt o % PRRuENE) 1 EF0P 176, 17°'D) to give 15

conpound 35 (81 ng, 68 %9. Exanple 36 IX0O NCH HO

Wo©
\hré"\

10 ((S)-Cyclohexyl-methylcarbamoyl-methyl}-carbamic acid terf-butyl ester (37)

Example 37

Boc-Chg-OH (387 mg, 1.50 mmol) was coupled to methylamine hydrochloride (111
mg, 1.65 mmol) using the same HATU coupling conditions as in the synthesis of
compound 34. The crude product was exiracted with EtOAc, washed with brine and
concentrated. Purification by flash column chromatography (E{OAc) provided

15 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, /= 7.1, 9.1 Hz, 1H), 5.23 (b, 1H),
6.52 (bs, 1H); *C-NMR (75.5 MHz, CDCl3) § 25.9, 26.0, 26.1, 28.3, 28.5, 29.6, 40.5,
59.5,79.7,155.9, 172.4.

20

Example 38

RSk

{{S)-1-((S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl]-2,2-dimethyl-propyl}-
carbamic acid fert-butyl ester (38)



Boc-L-tert-I|eucine-OH (36) 20 Triethylamne (890 uL, 6.40 mml) was added
dropwise to a stirred solution of L-tert- leucine (300 ng, 2.29 mvol) and
di-tert-butyl dicarbonate (599 ng, 2.74 mmol) in dioxane/ water 1:1 (8 m-)
and the solution was stirred overnight. The m xture was extracted with
pet r ol eum et'\WepWF2I)Y%Sand t he aqueous phase was cool ed t oPOTSEZNEINNDT

2005/ 073195 PCT/ SE20051000097 97 carefully acidified to pH 3 by slow

addi ti on of 4M NaHSO4H20. The acidified ter phase was extracted with

Et OAc (3x) and the conbi ned organic pha% s were washed wth brine (2x) and
was then dried, filtered and concentrated to gi ve conpound 36 (522 ng, 99
% as a colorless powder. No further purification was needed. 5 'H NVR (300

MHz, mefoﬁs@ltﬁian@co@bﬁaundﬂ'ﬂﬂgdﬁg '3%2 nﬁncﬁﬁm(rﬁeth}leh@,chfb%@e L§ 75.5 Mz,
CD3OD) 3 27.1, 28.7, 34. ~OUN-N

0 OH 10 (W@)&iﬂﬂ@ﬁdﬂ%&y'ﬁ“mﬂﬂﬁm @a?f’@ymmﬁﬁtawa)Fﬁc@rrBh}nT@eanmr@ éfﬁ‘é but yI
t 37 I

ﬁ;d(ra(r)cgll 03 |t(Je (H a@'bérﬁ@grgﬁyratlfrﬁzéﬁg%t%% é’%%%%ﬂdtc"gﬁgﬁﬁnégﬁ%@omn |et| ons

as in the E)juﬁtﬂlee}:hfsdawro’taﬁ&ﬂp@mm‘@\M&diwe@rlucﬂ?éﬂlf)(fomh&mdasuwﬁdﬁcact ed with

chr ot bar S T Er G i QU AP RUAG K BRarie P S SREAR, Bt 25801 0T e

solid. 1H MeRyOB@6isMi34. TURtRdefmrodill was 3irdoted Rith EtQATAwasIBH With erH) 1 44

(s 9H? ll%?éd g@é%ﬂ@ﬁ%ﬁtm@?%ﬁ?ﬁg |onl%ﬂastl\§&lumyg)*i‘(r9ng@q\,é& Y oo 3) s

25 9 26. Oftoldend/,Et@B.c 3. 1)38ovded Botpodit 38 (128,927, 8s aldaforfess 6. 4. 20
Exanpl e 38
10 "H-NMR (300 MHz, CDCl3) 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, J = 4.7 Mz, 3H), 4.11 (d, J = 9.3 Hz, 1H), 4.33
(app. t, J = 8.5 Hz, 1H), 5.65 (b, 1H), 7.25 (b, 1H), 7.39 (b, 1H); *C-NMR (75.5 MKz,
CDCl3) 8 25.9, 25.9, 26.0, 26.2, 26.8, 28.4, 29.0, 29.7, 34.5, 39.7, 58.4, 62.4, 79.4,
156.0, 171.4, 171.8.
15

Example 39

Wﬁ}“‘qﬂ“ °

(1R,28)-1-{[{1R.2R,45)-2-{(S)-1 -[((S)-Cyclohexyl—methylcarbamoyl-methyl)-
carbamoylj-2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
20 cyclopentanecarbonyi]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (39)
To a solution of compound 35 (30 myg, 0.050 mmol) in methylene chloride (1.5 mL)
were added triethylsilane (21 OL, 0.132 mmol) and TFA (1.5 mL}. The mixiure 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

25 35 and was then coupled to deprotected compound 35 using the same HATU



oH" lol NNOk HOH

((S)-1-[((S)-Cycl ohexyl - met hyl car banoyl - met hyl ) - car banoyl | - 2, 2- di met hyl - prop
yl}- carbam c acid tert-butyl ester (38) WO 2005/073195 PCT/ SE2005/ 000097
98 To a solution of conpound 37 (98 ng, 0.362 nmol) in nethylene chloride (3
m-) were WORSEF/WPI%&t hyl sil ane (115 ni, 0.742 nmol) and®TEE2BO497 The

m xture was stirred for 2 h at roomterrperature and was then evaporated and
coevaporated with toluene. The deprotegfed anm ne was dissolved in DVF (5
m-) and coupled to 5 conpound 36 (84 ngy, 0.363 nmol) using the same HATU
coupling conditions as in the synthesis of 34. The crude product was
extracted with Et OAc, washed with brine, dried, filtered and concentrated.
Puri fi cat i copling tﬁdraki;tfor\s(dsummcwwwmmﬁye cfudel predwdt wEis@drattet)withr ovi ded

SOTPos"t s Fighe RalRa i Bhiné urBa Ml 577 eSignftareq pylilicalen Lgo it %)

1.78-1.89 (M"éomlﬁateﬂg 'ﬂgﬂnd% tilemy‘th?né')ZproﬁU’éd cémpdurddizo BFMY, 34%'?335 H, 4.33
(app, t, 8.5 He H, 5.65 (b, 1H), 7.25 (b, 1H), 7.39 (b, 1 H);

13C NMVR (@’%%ﬁfwcm 3) 5259, 25.9, 26.0, 26.2, 26.8, 28.4, 29.0, 29.7,
34.5, 39.7, 58.4, 62.4, 79.4, 156.0, 171.4, 171,8. 15 Exanple 39 N\ 0 OH
H- N-- %440 N10 HO OO0 (1 RZS)@%l

R 2R 4S) - 2HNER (@DP(MIS‘,; -@yEPBheR - 14538 &g ovaslenped.-OH), 1.21 (t, J =

carbemy| 7.5 SYTHL GRS B 4 o BB el
aci d et hyl2Hisg@d- 2(39)Xm 1H), 2.46-2.56 (m, 1H 2.66 (s, 3H), 2.72-2.85 (m, 1H), 3.39-3.48
(m, 2H), 3.90 (s, 3H), 4.03-4.15 (m, 3H), 4.44 (s, 1H), 5.09 (dd, J = 1.9, 10.3 Hz, 1H),
10 5.19-527 (m, 1H), 5.25 (dd, overlapped, 1H), 5.79 (ddd, J = 8.8, 10.3, 17.2 Hz, 1H),
6.99 (s, 1H), 7.07 (dd, J = 2.5, 9.1, Hz, 1H), 7.29 (d, J = 2.5 Hz, 1H), 7.43-7.52 (m,
3H), 7.86-7.98 (m, 2H), 8.05 (d, J = 9.3 Hz, 1H); *C-NMR (75.5 MHz, CD;0D) § 14.7,
23.4,26.0,26.9,27.1,27.3,30.1, 30.7, 35.0, 35.4, 38.3, 38.8,40.9, 41.0,47.9, 55.9,
59.6, 62.0, 62.4, 79.8, 998.9, 107.3, 116.4, 118.0, 119.1, 124 .4, 128.9, 129.8, 130.5,
15 135.3,141.3,152.1, 161.1, 162.4, 163.0, 171.6, 172.5, 173.7, 175.2, 176.8. Maldi-
TOF-spectrum: (M+H)" caled: 810.4, found: 810.5; (M+Na)* calcd: 832.4, found:

832.4; (M+K)* calcd: 848.5, found: 848 4,

Exampie 40

) \(\NJ‘X‘\\%

(1R,28)}-1-{[(1R,2R,45)-2-{(S)-1 -[((S)-Cyciohexyl-methylca rbamoyl-methyl)-
carbamoyl]-2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

20

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)
25 at0°C was added 1M LiOH (175 uL, 0.175 mmol) and the solution was allowed to



To a solution of conpound 35 (30 ng, 0.050 mml) in nethylene chloride (1.5
m-) were added triethylsilane (21 ~L, 0.132 mmol) and TFA (1.5 nL). The

m xture was stirred for 2 h at roomtenperature and was then evaporated and
coevaporated with toluene. The amne 38 (1.3 eq) was deprotected in the
sanme manner VE@WHAPAUNd 25 35 and was then coupl ed to depfdtsevngthoesnpound
35 using the sane HATU WO 2005/ 073195 PCT/ SE2005/ 000097 99 coupling
conditions as in the synthesis of 34. @ﬁ crude product was extracted with
Et OAc, washed with brine, dried, filter and concentrated. Purification
using HPLC (MeOH water 9:1 + 0.2% triethylam ne) provided conpound 39 (30
nyg, 74% as a colorless solid. 5 1HNWR (300 MHz, CD30D) S 0.81-1.14 (m

4H), 0. 99 4i%in Wi@ﬂf&dtur@b’%d w%ns%ﬂfrréc! forJlS:h Tﬁel‘,ofdlon%lé)s ac?dtf%‘t@a p'ﬂls(m 4H) ,
1.52-1.65 (m 39 (m 1

H, 2.46- 2W®‘51MrHCllar}q)wasztf@® e(vgpomd arnﬂ qosﬂzpwate(dwtmtqhseneﬂh@c@d@s (m

2H), 3.90 9, 10.3
HZH? o 1;(6)r%dt_zc%'vl)as ﬁ:rﬁ%d%y#l_%@’(l\dég%/ wﬁtgf‘é 45/@9151#5%6? F/ﬂﬁfoﬁ’o?ﬁodBS‘Sr\/h%.-grﬁk ady 192
8.8, 10.3,water 2:110.2% JHfA) tcsglg@c@r@poqndaso (13.109, ‘gn,)aga:cozorﬁssgond |

H)
5225 $%, TN i Eo:do R b es T 1 H@%%% B5-4 26 41 i) 8 05 (d.
62358 2(2) i‘l 3?0 4;3; (n35LH), 1%‘9 14;7&8 8), 38.082. 2110':191!‘9!)4]2 2131222 (Bh, 555,29502@;. g
D50 5, as ety 4 1s i 358 s g, i, e 5us tgaze) 4G @hate 4. s 5

175. 2, 176¢sBovdyhbged, JFOF4s GtJHFESHM'H)] 5@l (ad; J8110841059|un 8. (a4,
(l\/HrNa) cal csdov 8?}2)g ;'F?ane( lé+ ca (I cd: (} 8848

848
Exanpl e 407 R\-%17. 23 g0 éﬁﬁ?ﬁS/(mlﬂjD R-82/ (A6 9.1, 1087 SR ik T
10 (dd,J =25, 11.8 Hz, 1H), 7.50 (s, TH), 7.53 (d, J = 2.5 Hz, 1H), 7.69-7.78 (m, 3H),

8.02-8.07 (m, 2H), 8.39 (d, J = 9.3 Hz, 1H); *C-NMR (75.5 MHz, CD;0D) § 23.5,
26.0,26.9,27.2,27.3,30.0,30.7, 347, 35.3, 37.0, 38.7, 41.0, 41.3, 47 4, 56.9, 59.4,
62.7,83.9, 1004, 102.2, 116.2, 117.7,121.7, 126.7, 129.8, 130.8, 133.4, 133.9,
135.6, 143.5, 158.0, 166.6, 168.6, 172.5, 173.4, 173.6, 175.4, 176.4. Maldi-TOF-
15 spectrum: (M+H)" caled: 782.4, found: 782.2; (M+Na)' calcd: 804.4, found: 804.2;
 (M+K)* caled: 820.5, found: 820.2.

Example 41

o)
O -~
(8]

20 3-Oxo-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 cefite and the filtrate was evaporated
before purification by flash column chromatography (toluene/ethyl acetate 4:1) was
25  performed yielding the methyl ester 41 (702 mg, 64 %) as white crystals.
"H-NMR (300 MHz, CDCl3): & 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



INITTIOHJIBOOO 20 (1 R29-1-{[(1

R 2R 4S)-2-{(S)-1-[((S)-Cycl ohexyl - net hyl car banoyl - net hyl ) - car banoyl ] -2, 2-d
i met hyl - propyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl -q u i nolin-4-yl oxy) -

cycl opent anecar bonyl ] - am no} - 2-vi nyl - cycl opr opanecar boxylic acid (40) To a
sol ution of WOASEAHB9 (20 ng, 0.025 mmmol) in THE MeOH watresezaisdoche( 2 M -)
25 at 0 Cwas added 1 MLIOH (175 uL, 0.175 mmol) and the sol uti on was

all owed to WD 2005/ 073195 PCT/ SE2005/ 09@@97 100 attain roomtenperature and
was stirred for 48 h. The sol ution was idified to pH3 wth 1 MHC and
was then evaporated and coevaporated with toluene. The crude product was
purified by HPLC (MeOH water 6:4 + 0.5% TFA foll owed by MeOH water 4:1 +
0.2% TFA) to give conmpound 40 (13 ng,067 %9 as a colorless solid. 5 1H NWR
(300 MHz, CD30D) 8 0.82-0.98 (m 1H)A1.01 (s, 9H), 1.05-1.26 (m 3H),
1.34-1.43 (m 1 H), 1.49-1.77 (m 8 2.10-2.21 (m 1 H), 2.28-2.42 (m
2H), 2.50-2.61 (m 1 H, 2.64 (s/*8H -2.81 (m 1 H, 3.36-3.45 (m
2H), 4.04-4.11 (m 1 H), 4.06 (s, @vé’rlap 3H), 4.27 (d, J = 8.8 Hz, 1
H, 5.10 (dd, J = 1.8, 10.3 Hz, 1 H) 5 8 (dd, J =1.8, 17.2 Hz, 1 H),
5.59-5.68 (m 1 H), 5.82 (ddd, J = 0.3, 17.2 Hz, 1 H), 7.44 10 (dd, J
= 2.5, 11.@R2R43)-B(S)N- ﬁa@t3stoxﬂcalrl)onylzbaslcemawmyg—@h@rb&y_ | H, 7.69-7.78

(m 3H), .39 (d. J = 9.3 Hz, | H: 13CNWR (75.5 M,
CD30D) 6 2%/°g’pe”'§éeiﬁ(fgé’®’%§ acf‘g‘“ﬁt%y t (4%)0 0, 30.7, 34.7, 35.3, 37.0, 38.7,
41.0, 41. SCorﬂpZ@u‘hd 56(283@@ 1455 rrﬁﬁol?ancBH MNua- @M @20%’@ 2242 ﬁnl@ol)ZwerJaU 7,
121.7, 126.7, 12 133. 143.5. 158.0. 166. 6

168. 6, 5172d'%5°"ﬁ'3“ EW Tigg (0 "i—?5Dl£A ®46 Ub; 3. %lﬁm‘o'}éﬁd %?%%PVWG (0

cal cd: 782mg 2. ff@Hﬂﬁol \Klgl?e gddefd'\@ihﬁhe n‘ﬁﬁh%a@%uﬁed fd?‘ﬁ'i}g da§@4ne sol\/eM*'K)
cal cd: 820 f ound

anpl e
3- OK0- 2- OXWADHR\APEI e an mq}@rplﬂg@éo@ct:ua%mtrmaddvyai!ﬂsa QRitAYY Ehrestaéegraay)
(toluene/ EtOAc 1:2) to give 42 (510 mg, 96%).

10 Example 43

(1R.2R,4R)-2-{(S)-1-tert-Butoxycarbonyl-butylcarbamoyl)-4-(7-methoxy-2-phenyl-
quinclin-4-yloxy)-cyclopentanecarboxylic acid methyl ester (43)
Compound 42 (249 mg, 0.725 mmol), 2-phenyl-7-methoxy-4-quinolinol (310 mg, 1.23
15 mmol) and PPhs (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 temperafure and the solution was stirred overnight. Evaporation and
purification by flash column chromatography (toiuene/ EtOAc gradient 6:1 to 4:1)
20 gave 43 (324 mg, 78%).



Conmpound
nmet hyl

were added. After

32 (1.014 g, 6.50 mmol ) was dissolved in acetone (35 nL) before
| odide (13.68 g, 96.4 mmol) and silver(l)oxide (1.61 g,
stirring for 3h the mxture was filtered through celite

and the filtrate was evaporated before purification by flash colum
chr omat ogr apHy 2006/6134%ne/ et hyl acetate 4:1) was 25 perf oPABEERENHINIg t he

nmet hyl ester 41 (702 ng, 64 %9 as white crystals.
2.91-2.95 (m 1 H, 3.16 (s, 1

1. 96 (d,
H, 3.75

J= 10.7 Hz, 1H), 2.21-2. 25 ( 2
(s, 3H), 4.98 (app. s, = mpl e 42 WD 2005/ 073195

PCT/ SE2005/ 000097 101 OH /01 NH O 00/ O (1

R, 2R, 49S) -
cycl opent apgsaplR@gyl i ¢ acid nmethyl ester (42) Conpound 41 (263 ny, 1.55

a- u (420 ng, 2.42 mol) were 5 dissolved in dry THE (20
m.). DI EA (530 uL, 3.04 mmol) and 2-
were added and the m xture was reflu
evapor ated and the crude product was pur
(toluene/ EtOAc 1:2) to give 42 (510 ng,

mol ) and

0 (1
R 2R 4R) -
qui nol i n-

10

25

2-((S)-1-tert-Butoxycarbonyl - butyl car banoyl ) - 4- hydr oxy-

969% .

1H NWR (300 MHz, CDCl 3):

roxypyridine (260 ng, 2.73 mmol)
%e days. The solvent was
by flash col um chronat ography

10 Exanple 431 0 dO0O

6. 95 mMmmol)

b

NH O

2-((S)-1-tert-But oxycan | -b car banoyl ) - 4- ( 7- met hoxy- 2- phenyl -

4-yl oxy) - cycl opent anegarbo ﬁ ,ﬁh net hyl ester (43)

N\\(\N :
)

(S)-2-{[(1R.2R,45)-2-{(S)-1-[((S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl)-
2,2-dimethyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

o]

cyclopentanecarbonyl}-amino}-pentanoic acid tert-butyl ester (44)

Compound 43 (38 mg, 0.066 mmol) was dissolved in dioxane/ water 1:1 (4 mL) and
the solution was cooled to 0 °C and 1 M LiOH (132 ul, 0.132 mmol) was added. The
temperature was raised to room temperature and the solution was stirred for 2 hours
after which it was neutralized 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 exiracted with EtOAc, washed
with brine, dried, filtered and concentrated. Purification with HPLC (MeOHR/ water 9:1
+0.2% TEA) provided compound 44 (44 mg, 81 %) as a colorless solid.

'H-NMR (CDCl3, 300 MHz) rotamers (5:1) 8 0.79 (1, J = 7.3 Hz, 3H), 0.85-1.19 (m,
3H), 0.93 (s, overlapped, 2H), 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) § 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,
171.8, 171.8, 172.7, 173.3. Maldi-TOF-spectrum: (M+H)" calcd: 828.5, found: 828.6;
(M+Na)* calcd: 850.5, found: 850.8; (M+K)" calcd: 866.6, found: 866.6.



Conpound 42 (249 ng, 0.725 mmol), 2-phenyl-7-nmethoxy-4-quinolinol (310 ng,
1.23 15 nmmmol) and PPh3 (580 ng, 2.21 mmol) were dissolved in dry THE and
the tenperature was |owered to OC. DIAD (435 uL. 2.21 mml) dissolved in 2
m. dry THF, was added to the m xture during five mnutes. After two hours
t he tenper at WPS0WA3I31PAhi sed to roomtenperature and the salmgrzaRowWas stirred
overni ght. Evaporation and purification by flash colum chromat ography
(toluene/ EtOAc gradient 6:1 to 4:1) Zg ave 43 (324 ny, 78%. WO

2005/ 073195 PCT/ SE2005/ 000097 102 Ex 91% e 4 NO- OO HH.- N~N\OM N~ O
00 (9-2-{[(1

R 2R 4S)-2-{(S)-1-[ ((S)-Cycl ohexyl - net hyl car banoyl - net hyl ) - car banoyl ] - 2,
2-d i methy |-p ropylcarb a noyl}-4-(7-meth oxy-2-ph e nyl-qui n o

|l in-4-yloxy) 5 cycl opentanecarbonyl]-am no}-pentanoic acid tert-butyl ester
(44) Conp 38 ng, 0.066 mmol) was dissolved in dioxane/ water 1:1 (4
m.) and the solution was cooled to Q and 1 MLiOH (132 ul, 0.132 nmol)
was added. The tenperature was raise o, ogmdt enperature and the sol ution
was stirred for 2 hours after which 1"t Sut\ralized by addition of 1 M
HCl and evaporated and 10 coevaporated W ol uene. The residue and
deprotected amne 38 (1.1 eq) was dissolv¥ed in DMF and coupl ed using the
standard HATU coupling conditio as in th synt hesi s of conpound 34. The

crude product was extracted w t .} CE waghed wth brine, dried, filtered
and concentrated. Purification q (

Anater 9:1 + 0.2% TEA)

provi ded conpound 44 (44 ny, 81 Has 2oforde solid. 15 '"H NWR (CDCl 3,
300 MHz) rotaners (5:1) b 0.79 (P, J=17.3 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- (8)-2{[(1R,2R,4S)-2-{(S)-1-[{(S)-Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl}-

5  2,2-dimethyl-propyicarbamoyli}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

cyclopentanecarbonyll-amino}-pentanoic acid (45)
Compotnd 44 (21 mg, 0.025 mmo!) was dissolved in CH,Cl; (1.5 mL) and
triethylsilane (10 uL, 0.063 mmol) and TFA (1.5 mL) were added. The solution was
stirred for 2 hours at room temperature after which the solvents were evaporated and

10 co-evaporated with toluene to provide compound 45 (20 mg, 100 %) as a colorless
solid.
"H-NMR (300 MHz, CD30D) 8 0.93 (1, 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, TH), 4.06 (s, overlapped,

15 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); ®*C-NMR (75.5 MHz, CD30D) 6 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,

20 168.5,172.5,173.6,175.3, 1754, 175.5.
Maldi-TOF-spectrum: (M+H)" caled: 772.4, found: 772.6; (M+Na)" calcd: 794 .4, found:
794.6; (M+K)" calcd: 810.5, found: 810.6.

Example 46



1.79 (m 6H), 2.06-2.28 (m 3H), 2.39-2.51 (m 2H), 2.66-2.78 (m 1 H), 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 =89 Hz,, 1 H, 4.39-4.5 (m 1 H, 4.68 (d, J = 9.6
Hz, 1 H, 5.04-5.14 (m 1 H), 20 6.77 (s, 1 H), 6.88-7.06 (m 2H), 7.26-7.47
(m 6H), 7.53 {b5073198), 7.85-7.97 (m 3H); 13C NMR (75. BCNEE200GDE3) S
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.'8% 140.2, 151.2, 158.9, 160.6, 161.1,
170.9, 171.6, 171.8, 172.7, 173.3. Ml di-TOF-spectrum (NH—i)‘ cal cd: 828.5,
found: 828.6; 25 (MNa)+ cal cd: 850.5, found: 850.6; (MtK)' cal cd: 866. 6,
found: 866.6. WD 2005/ 073195 PCT/ SE2.0 500009 7 103 Exanple 45\ N \ ~
OOHH'H O /IN\ 00O CI%(S)-Z-{ﬁ\l/O\q

R 2R, 4S)-2-{(S)-1- [((S)-Q/cl ohexyl - net hyl carBanoyl - net hyl ) - car banoyl ) -

2, 2-di met hMI L %Ré(l gé)r banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -
cycl opent aheta J am no}-pentanoic acid (45) Conpound 44 (21 ng, 0.025
mol ) was do ssatnluwled of hef@-R2€Eh2A -¢11} tnlri7-44 ramdl) andi Mehisthdimogpieligd 8l-adige 0. 063

oo t enpef e Tbrmalf b EHA L) B 280 sBlTBostle BRtpei's 6 7"

co- evapQraﬁ\?d’h‘édriﬁlhtufr@hﬂg%ﬁrré@fdlrm/rhmﬁiatmmlﬁpbréﬁjréZnﬂd@igaltrcl&ﬁ % as a
colorless solid. 1H NWR (300 MHz, CD301 overl ap 6)ed 3 0.98

(s, 9H), o2gwmsphers hefore tgfrapropylgammpeniyn Pﬁgfutgﬂ)lateﬂ&ﬁpi §Hmmal) 25-2. 39

(m 2H), 2wadudd&P Ary stlrn forzacﬁﬁltlonéﬁz 5Hhe sélufign ?ﬂag?lltét@d tﬁroﬁl}h c§|1t§4 3 57
(m 3H), 4.02-4.13 (m 6 (s, overl apped,

H, 4.37- 4TheysQEH§=ntyvq4)theg cgrpf@!y@efapﬁﬁat@ ep])d the rgrya(rm Ilqytdzwgs gunf@dzby
flash column chromatography (DCM) to give the volatile aldehyde 48 (620 mg, 74%)

10 as an oil.

Example 47

>l\ofLNIN\/\/\/’\

N'-Hept-6-en-(E)-ylidene-hydrazinecarboxylic acid ferf-butyl ester (47)

15 To a solution of 46 (68 mg, 0.610 mmol) and ferf-butyl carbazate (81 mg, 0.613
mmol) in MeOH (5 mi.) was added ground molecular sieves (115 mg, 34). The
mixture was stirred for 3 h after which it was filtered through celite and evaporated.
The residue was dissolved in dry THF (3 mL) and AcOH (3mL). NaBH3;CN (95 mg,
1.51 mmol) was added and the solution was stirred over night. The reaction mixture

20  was diluted with saturated NaHCOj3 solution (6 mL) and EtOAc (6 mL). The organic
phase was washed with bring, saturated NaHCQj, brine, dried over MgS0O,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

25  extracted three times with DCM. The combined organic phases were dried and
evaporated. Purification by flash column chromatography (toluenefethyl acetate 9:1
with 1 % triethylamine and toluene/ethy! acetate 6:1 with 1 % friethylamine) provided
47 (85 mg, 61 %) as an oil.



Hz, 1 H, 7.48 (s, 1 H, 7.54 (d, J =2.2 H, 1 H, 7.69-7.79 (m 3H),
8.01-8.07 (m 2H), 8.42 (d, J =9.3 Hz, 1 H); 13CNWR (75.5 MHz, CD3OD) S
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, WORYEISI930. g, 133.3, 133.9, 143.5 157.9, PEBIE205060968. 5,
172.5, 173.6, 175.3, 175.4, 175.5. Maldi-TOF-spectrum (MH)' calcd: 772.4,
found: 772.6; (M-Na)+ cal cd: 794. 4, fogeg: 794.6; (MrK)' cal cd: 810.5,
found: 810.6. Exanple 46 WO 2005/07319 CT/ SE2005/ 000097 104 11 O
Hept-6-enal (46) To a solution of hept-6-en-1-ol (1 nL, 7.44 mvol) and

N- et hyl nor phol i ne N-oxide (1.308 g, 11.17 mmol) in DCM (17 m -) was added
ground nol Exarhgle 48i eves (3.5 g, 4 5 A). The mxture was stirred for 10 mn
at room tenperature under nitrogen afnosphere before tetrapropyl anmoni um
perrut henate (TPAP) (131 ng, 0.37 ) was added. After stirring for
additional 2.5 h the solution was f ?Bugh celite. The solvent was
then carefully evaporated and the renai liquid was purified by flash
col um chr omat ography (DCM to give the yolatile al dehyde 46 (620 ng, 74%

10 as an oil. Exanple 47 PP ~OLN H

N - Hept - 6-en- (E) -yl i dene-hydrazi nggar b%c acid tert-butyl ester (47) 15
a
I aun

To a solution of 46 (68 ny, 0.6 W% Hest-butyl carbazate (81 ny,
0.613 mol) in MeOH (5 nlL) was” &ded | ecul ar sieves (115 ngy, 3A).
The nmixture was stirred for 3 h aftex whichiitl Wwas filtered through celite
and evaporated. The residue was dissalved i#h dry THE (3 nlL) and AcOH (3nl).
NaBH3CN (95 ng, 1.51 nmol) was added and the solution was stirred over

ni ght. The reaction mxture =

(1R.28)-1-{[(1R,2R,4R)-2-(N'-fert-Butoxycarbonyl-N-hept-6-enyi-hydrazinocarbonyl)-
4-(7-methoxy-2-phenyl-guinolin-4-yloxy)-cyclopentanecarbonyl]-amino}-2-vinyl-
5 cyclopropanecarboxylic acid ethyl ester (48)

Scaffold molecule 35 {135 mg, 0.225 mmol) and triethylsilane (71 L, 0.447 mmol)
was dissolved in DCM (2 mL) after which trifluoroacetic acid (TFA) (2 ml) was added.
The mixture was stirred for 2 h and thereafter co-evaparated with toluene in order to
remove the TFA. The residue was dissolved in DMF (3 mL) and 47 {60 mg, 0.263

10 mmol) and DIEA (118 pL, 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

15 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, CDCl3, 40°C): § 1.22 {t, J = 7.1 Hz, 3H), 1.28-1.42 (m, 6H), 1.46

20 (s, 9H), 1.52-1.62 (m, 2H), 1.82-1.91 (m, 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 (g, 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-



20 was diluted wth saturated NaHCO3 solution (6 m-) and EtOAc (6 nL). The
organi ¢ phase was washed with brine, saturated NaHCGO3, brine, dried over
MySO4 and evaporated. The cyanoborane adduct was hydrol yzed by treat ment
with MOH (3 nL) and 2 MNaOH (1.9 mL). The mi xture was stirred for 2 h and
the MeOH waWo ®WO#Porated. H20 (5 m-) and DCM (5 m -) web@l/giRdeEdrenid t he

wat er phase was 25 extracted three tinmes wwth DCM The conbi ned organic
phases were dried and evaporated. Purif'&cati on by flash col um

chromat ogr aphy (tol uene/ethyl acetate 9: with 1 %triethylam ne and

tol uene/ ethyl acetate 6:1 with 1 %triethylamne) provided 47 (85 ng, 61 %
as an oil. WD 2005/073195 PCT/ SE2005/ 000097 105 Exanple 48 ON~C-NH 0 (1

R, 295) - 1-{ (151 (m, 4H), 7.99-8.10 (m, 3H) 130 NMR(?SSMHZ CDCI3) 514.3, 230 264
R 2R 4R) - 2- N -tent But oxycar drazi_nocarb ygg4

o Doz Bt b A v A T B AL AT Berts A e85 B68, 810

yl]-am n0}1@r y'ﬂzﬁ/é 15|5ca/q|199r R, 9p Q%@f@%@é‘%%@cﬂ q2§t1hyh398ﬁ§é7(ﬂ@7 Scaf fol d
nol ecul e 35 n% triethylsilane ( L, 0.447 mmol) was

di ssol ved 1511 @d\ﬁ“( 1:59)2 éﬁﬂ@r 16hEch7.6i T14udridacet i c aC| d (TFA) (2 L) was
added. The m xture was stirred for 2 h and thereafter co-evaporated with
toluene”in order to renove the TFA. The residue was dissolved in DM (3 nlL)
and 47 (60Ergnple.4363 10 mol ) and DI EA (118 L, 0.677 mmol) were added. The
tenperature was |lowered to 0 C and _the coupling reagent

O (7-azabenzotriazol -1-yl)-N, N, N tetrarretohyl ur oni um hexaf | uor ophosphat e
(HATU) (94 ng, 0.247 mmol) was adde. w gl'tt solution was allowed to stir
for half an hour and then for additiona A n in roomtenperature. The

sol vent was renoved by heating the reactpon flask in a water 15 bath under
di m ni shed pressure. The residue was thereafter dissolved in ethyl acetate
and the organi c phase was washed t S wWth brine, dried, filtered and
evaporated. Purification by HPL /ie(,’ﬂ:l(

gave 48 (140 ny, 82 % as an

H2 QP: 30 with 0.2 % triethylam ne)

y

(2)-(1R,4R,6S,16R,18R)-14-tert-Butoxycarbonylamino-18-(7-methoxy-2-phenyl-

quinolin-4-yloxy)-2,15-dioxo-3,14-diaza-tricyclof1 4.3.0.04'6]nonadec-7-ene—4—
10 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
15 evaporated and purification by HPLC (MeOH/H,0 80:10 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
20 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), 7.398 (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); "*C-
NMR (75.5 MHz, CD;0D): & 14.6, 23.4, 27.5, 27.7, 28.0, 28.5, 30.7, 36.1, 38.1, 42.5,
456, 56.0,62.7, 79.9, 82.8, 100.2, 1074, 116.6, 119.1, 124.5, 126.5, 128.9, 129.8,



"H-NWR (300 MHz, CDCI3, 40 C: 8 1.22 (t, J =7.1 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
3H), 2.18-2.34 (m 2H), 2.42-2.56 (m 1 H), 2.58-2.72 (m 1 H, 3.42 (app.
bs, 3H), 3.66-3.84 (m 1 H), 3.92 (s, 3H), 4.15 (q, J =7.1 Hz, 2H),
4.88-5.02 (rYO2¢45/07899D7-5.18 (m 2H), 5.20-5.32 (m 1 H) pcreeddssdd (m

2H), 6.62 (bs, 1 H, 6.94 (s, 1 H, 7.09 (dd, J = 2.6, 9.2 Hz, 1 H), 7.36 WD
2005/ 073195 PCT/ SE2005/ 000097 106 7. 5&w(n1 4H), 7.99-8.10 (m 3H); 13C NWR
(75.5 MHz, CDC13): 6 14.3, 23.0, 26.4,'¥26.6, 28.3, 28.6, 33.2, 33.5, 35.6,
37.6, 40.6, 44.7, 47.1, 48.6, 55.5, 61.5, 81.9, 98.4, 107.9, 114, 5, 115.6,
118.1, 123.2, 127.6, 128.3, 128.7, 129.1, 133.5, 138.7, 140.7, 151.5,

é5ﬁl i é593@|§| 1@5)891(41)19(11@2 11%@15’164?341@2 51163.8-173. ﬂ%@ 4749 MaLD)- N ON 0
S, 16R, 18R)T0f4sne§trtlmsﬂvlzbwc%lc&§bﬁf9mnfwad1?517(5 met hoxy- 2- phenyl -

qui nol i n-4-yl oxy) -2, 15-d i oxo- 3, 14-d
iaza-tricycl0[14.3.0.04,6]nonadec-?-ene-4- 10 carboxylic acid ethyl ester
(49) A solexainple 3 48 (158 ng, 0.209 mmctl) in dry DCM (25 nlL) was bubbl ed
with argon for 5 min. To the stirred solution under argon atnosphere was
then added a solution of Hoveyda- @& ubbs catalyst 2nd generation (11 ny,
0.018 mml) in dry DCM (5 m.). The ¢ eSyas stirred at reflux under
argon atnosphere for 16 h. The sol vent wg evaporated and purification by
HPLC (MeOH/ H20 90:10 wth 0.2 Wbtrlethylonlne) yi el ded 49 (107 ng, 70 % as

a colorless solid.
L
NE NH ©
)(Ogj})oﬂ-‘(
4 OH
5 ==

(2)-(1R 4R ,65,16R,18R)-14-fert-Butoxycarbonylamino-18-(7-methoxy-2-phenyi-

quinolin-4—y|oxy)-2,15-dioxo-3,14-diaza—tricyclo[14.3.0.04'6]n0nadec-7-ene-4—
carboxylic acid (50)
To a solution of 48 (27 mg, 0.037 mmol) in THF/MeOH/H2C 2:1:1 (5 mL) was added 1

16 M LiOH (300 uL, 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 ard
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, CD30D): & 1.06-1.24 (m, 1H), 1.26-1.42 (m, 3H), 1.48 (s, 9H),

15 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, CD;0D): 5 23.6, 26.8,

20 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, 186.5, 161.1, 163.0,
163.4, 173.8, 175.7, 179.3.

Example 51



1H-NVR (300 MHz, CD3OD): S 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 20 1 H), 3.95 (s, 3H), 4.19 (q, J = 7.1 He,
2H), 4.32-4W@2BP739H), 5.20-5.33 (m 1 H), 5.34 (bs, PCHSE265B86F. 70 (m
H, 7.10 (s, 1 H), 7.14 (dd, J = 2.5, 91Hz 1H), 7.39 (d, J = 2.5 Hz,
H)y, 7.45-7.55 (m 3H), 8.00 (d, J—%Eg : 8.17 (d, J =9.3 Hz, 1
H); 13C NWR (75.5 MHz, CD3OD): 6 14.6, 23.4, 275 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,
24.5, 126.5, 128.9, 129.8, WD 20051073195 PCT/ SE2005/ 000097 107 130. 5,

135.8, 141.5, 152.2, 156.4, 161. 163. 5 163. 1, 171.9, 175.8, 179.0. MNALDI -
TOF-spectrum (M+H)' cal cd: 727. fojﬁ::??d Exanple 50 /I ~ N\ O- OO

1
1
1

N-NHO HOOM™ 5 (2-(1
R 4R, 6S, 16R, 18R) - 14-t ent - But oxycar boh @o- 18- ( 7- net hoxy- 2- phenyl -
qgui nol i n-4-yl oxy) - 2, 15-di oxo- 3, 14-di aza-tricycl of

14. 3. 0. 04 e I: 9 (27
e 30 0 @n@g?c@@leﬁe@ Ql%aﬂ'roy‘llﬁ 2b¢nmé Hyﬁgr%‘g}/@'-cé%g)smgﬁmg r@@lbu{fn @@tep(s (g o L

0.300 mmolhaa Wé sgbtion pbaﬁxﬁk?sﬁ @g; 9 ﬁéa nTrml) Mclﬁpmtylawm {6dnge roaﬁ"@rfémoﬁnd
e RS S e O PR U S ettty
MeOH H20 (240 ) 0@3a\msio)gT O mpddrerins ﬂﬁre%foﬂ&:lfaarﬁ@damrdrﬂsfer additichal two

hours at room temperature. The solvent was removed by heating the reaction flask in

a water bath under diminished pressure and the residue was dissolved in ethyl

acetate, after which the organic phase was washed three times with brine, dried,

filtered and evaporated. Purification by flash column chromatography (toluene/ethyl

10 acetate 4:1) provided 51 (140 mg, 82 %) as colorless crysials.

"H-NMR (300 MHz, CDCl3): & 0.95 (s, 9H), 1.28-1.48 (m, overlapped, 2H), 1.40 (s,

9H), 1.49-1.71 (m, 4H), 1.86-2.01 (m, 2H), 3.76 (b, 1H), 4.09-4.23 (m, 1H), 5.32 (b,

1H), 5.91 (b, 1H); "*C-NMR (75.5 MHz, CDCl3): 8 23.6, 23.7, 26.5, 28.3, 32.6, 33.1,

34.5,51.0,62.2,79.4, 155.9, 170.3.

Example 62

o T%

MR2S)-1-{{(1R,2R,4S5)-2-((S)-1 -Cyclopentylcarbamoyl—2,2—dimethy|—

propylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-cyctopentanecarbonyl]-
20 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



"H-NVR (300 MHz, CD30D): 5 1.06-1.24 (m 1H), 1.26-1.42 (m 3H), 1.48
9H), 15 1.52-1.73 (m 3H), 1.80-1.90 (m 1 H, 2.02-2.15 (m 1 H), 2.
(m 4H), 2.43-2.54 (m 1 H), 2.54-2.68 (m 1 H), 2.88-3.00 (m 1 H),
3.35-3.48 (m 1 H, 3.49-3.66 (m 1 H, 3.96 (s, 3H, 4.32-4.48 (m 1
5.25-5.42 (WO 29H§0738556-5.68 (m 1 H), 7.14 (s, 1 H), 7prevsgndsoadeer 2.
9.1Hz,1H),7.40(d,J:2.2Hz,1H),746758(m3|—|) 8.00 (d, J
8.0 Hz, 2H), 8.19 (d, J = 9.1 Hz, 3C-NWR (75.5 MHz, CD300): 6 23.6,
26. 8, 20278 28.3, 28.5, 30.5, 35819;143,455 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. Exanple 51
WO 2005/ 07%@%@@%&!@@%@@%9@%9) IEja{?e kb (Zi mgteB %) as a colorless

((S)-1- Q/cl opentyl car banoyl - di et hyl -‘propyl’) -carbamc acid tert-butyl
ester (51)501% a cold soluti on of 36 (133 ng, 0.575 mmol ), cycl opentyl am ne

Coupl i ng r eoNIERNAnGIE oD bihey B gt 2 PRk Ao, S et A re,
hal f an horussanm; (erQFa,d*dﬁsnoﬁﬂa(mtd/bﬁJ) 1176utr85 momasem@r(mt 8iHE 2. 002 180l Vﬁn'([j
bressure. it et o2y, ardbrn T el e Ructik & ot AmiEn o

organic pf@smmm&he@%f{g e}H turmﬁm M 3H| 5a2 (64, Iﬁd,1 7, f1loI3 ig# eH)and
evaporated. Purification l um ¢ rorrat ogr.a %t ol uene/ et hyl 10
Seetate 4 By hERRm ) A28 ab A5 760 Sy ad ban 5y fedEDeE 7SIaHS T SPEE (300

MHz, CDCl (
e T 713’) 0.3317% Ag, (@66%6 sé(%8zﬂ4 439991@619%@’@5& ped - 2@911124@H§ ) H |

5.32 (b, 7f4Hy5 5y #H) b7 98- &4;9 (n13°¢i Nik/ﬁ VB, (%5{6|-MHZC§)@Q®} 0 4 @322(59 23. 5')

26.5, gf- 33828, 283 527,334,533 3.8, 839286 6940 2, 4pa; §7 514P3355.4 H4EKanmpl e 52
61.4,78.0,98.4, 107.1, 115.2, 117.9, 118.2, 123.1, 127.6, 128.8, 129.3, 133.5, 159.1,
161.4, 169.4, 169.9, 173.1, 174.0. MALDI-TOF-spectrum: (M+H)" calcd: 725.4, found:
725.6; (M+Na)* caled: 747 .4, found: 747.6; (M+K)" calcd: 763.3, found: 763.5.

(s,
15-2. 40
H)
S5,

15 Example 53

(- ljrw*\qﬂ"* P

(1R,28)-1-{[(1R,2R,45)-2-{(S)-1 -Cyclopentylcarbamoyl-Z,2-dimethyi-
propylcarbamoyl)-4-(7-methoxy-2-phenyl-quinoclin-4-yloxy)-cyclopentanecarbonyl}-
amino}-2-vinyl-cyclopropanecarboxylic acid (53)

20 To a solution of 52 (14 mg, 0.018 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 ul, 0.075 mmol) was added and the

solution was stirred for another 24 h. After acidification to approximately pH 3 with 1



N O 00 HSNRO HOOO (1 R29-1-{[(1

R 2R, 4S)-2-((S)-1-Cycl opentyl carbanoyl -2, 2-di net hyl propyl ca rba

noyl )-4-(7-meth oxy-2-ph enyl-q uin olin-4-yloxy)-cyclopenta neca rbo nyl]-
20 am no}-2-vi nyl - cycl opr opanecar boxylic acid ethyl ester (52) Conpound 51
(298 ny, 0.0482 V19'and 35 (16 ng, 0.054 mvl) was depr ;aEEews/oamer coupl ed
according to the nethod for the preparation of 39. Purification by HPLC WO
2005/ 073195 PCT/ SE2905/ 090997 109 (Me H20 90: 10 with 0.2 %triethyl am ne)
gave 52 (22 ny, 63 %9 as a colorless solid. 1HNWR (CDCI 3, 300 MHz): S 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),
1.48-1.58 (m 4H), 1.78-1.85 (m 1 H), 1.86-2.02 (m 3H), 2.03-2.19 5 (m 1
H, 2. 28 zm#ménu catvap@ratidn Rith4ol(ihe thetiksidde ds PuiBed by HPLE) (MeDHH®LE. 24 (m

1 H, 3, 44 . 3.95 (s, 3H), 4,04-4. 21 H), 5.12 (dd, J =
1. ?D 10. 3 iG30 ‘fﬂ'th % #)f&iy?";ﬁg %S‘h 8 PQ—DGO ) 382 Eéaf'és\rfg SD?f'ED 7, 17. o( Hz, 1 H)),
5.59 (b, ﬂHH)JMR5(3@§ MH@Q}D;&)Eﬁ §0838 (319@1 2%7‘}_?8 ki, 3|l)iH)49 @7{6%165&? m 2H),

6.99 (s, 1
7.99-8.09 % 1§H)(m Z Q:Z\m2(2745(n5 2. 268 5Im, b1)12.58:2.62 (9, 1HD 288-579 23. 6,

61 1, o1\ Ty 3PPk m bt 3 92k 8- 1?9#@6%92% SR m e 2 g
129. 3, 133dt5 J 488, 10.3 HA1TH), 5.2649dd, J 163, 97.2193.1H), 182 (. 1HIAEBR-(@@H-Spect r um
(el SR 023 IR 88 P AN il s (o dpHBud 4T ©

overlapped, 1H), 7.67-7.80 (m, 3H), 8.01-8.11 (m, 2H), 8.39 (d, J = 9.3 Hz, 1H); "*C-

NMR (75.5 MHz, CD;0D): & 24.7, 24.7, 27.3, 33.1, 33.8, 34.7, 35.4, 36.9, 38.7, 41.0,

10 47.4,652.3, 56.9,62.3, 83.9, 100.4, 102.3, 116.2, 117.7, 121.6, 126.7, 129.8, 130.8,

133.4, 133.8, 135.6, 143.5, 158.0, 166.5, 168.6, 171.9, 173.4, 175.2, 176.4. MALD!I-

TOF-spectrum: (M+H)* caled: 697.4, found: 697.3; (M+Na)" caled: 718.7, found:

719.3; (M+K)" calcd: 735.3, found: 735.3.

15 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 pb, 3.1 mmol) and silver () oxide (53 mg, 0.229 mmol). The
20  mixture was allowed io 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.
TH-NMR (300 MHz, CDCls); 6 1.00-1.34 (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, 1H), 5.05 (bs, 1H); *C-NMR (75.5 MHz, CDCly): &
26.0,28.2,28.3,29.5,41.1, 52.0, 58.3, 79.7, 165.6, 172.9.

Example 55



O0e HOMH (1 R29-1-{[(1

R 2R, 4S)-2-((S)-1-Cycl opentyl carbanoyl -2, 2-di net hyl propyl ca rba

noyl ) -4-(7-nmeth oxy-2-phenyl-q u in of in-4-yloxy)-cyclopenta neca rbonyl]-
am no}- 2-vinyl -cycl opropanecar boxylic acid (53) 20 To a solution of 52 (14
my, 0.019 m¥§ 3003473 oxane/ H20 1:1: (4 nL) was added 1 MCTREPYMABT pt ,
0.115 mml ). The solution was stirred for 24 h at roomtenperature.
Thereafter an additional portion of Li (75 L, 0.075 mmol) was added and
the solution was stirred for another h. After acidification to
approximately pH 3 with 1 WO 20051073195 PCT/ SE2005/ 000097 110 M HCl and
co-evaporation with toluene the residue was purified by HPLC (MeOH H20
70:30 with 0.2 %TFA) yi el di ng 53 ng, 60 %9 as a colorless solid. '"H NWR
(300 MHz, CD30D): 6 0.98 (s, 9H), 28 1.48 (m 3H), 1.49-1.76 (m 5H),

1.78-1.94 (m 2H), 2.10-2.24 (m 2426 (m 2H), 2.50-2.62 (m 1
H, 2.66-2.79 5 (m 1 H, 33,5: 4403(m 1 H, 4.06 (s,
3H), 4.16-4.24 (m 1 H), 510( 103Hz 1 H, 5.29 (dd, J =
1.8,17.2Hz 1H, 5.62 (b, 1 H, = 9.1, 10.3, 17.2 Hz, 1 H),

7.43 (dd, E{SX 2%er&y&xb§arb&mﬁ&mmﬁ 35ﬂ|e(r@1 baiyhﬂamlﬁoﬁ@yc?of@y(eﬁifbtlc aeicer | apped,
1H),767 H . 8.01-8.11 (m 2H), 8.39 (d, J = 9.3 Hz, 1 H: 13C
NNR(755WWEV' 6 24.7, 24.7, 27.3, 33.1, 33.6, 34.7, 35 4, 36.09,

38.7. 41. 17 N
191, 6, 12%07#&1@3%(9??5 19383 Py aBoRlclChaoo,bed 8 7.9460% 08

168. 6, 5171 0.37&mmolygasopding feetha mmdjar th@ﬁ@@@@w @frﬁ9(ﬁ\lw) Gﬂléfé‘ncd ' 697. 4,

founc: S3nimabbbithy (Rlidienif dediord £1fighye Sl fFad mé %) 268! ibreddS- 3

(S)-tert - Bwtidxycar bonyl ani no-cycl ohexyl -acetic acid nethyl ester (54) To a
sol uti on of, fiae: 3814, (FofPs Po2P%0THOY ), ) SEF68TR, bR) b ¥efespRdded

1H), 3.72 (s, 3H), 4.05-4.18 (m, 1H), 4.52 (dd, J = 3.0, 5.5 Hz, 1H), 5.12 (s, 2H), 5.49

10 (bs, 1H), 6.52 (bs, 1H), 7.34 (s, 5H); *C-NMR (75.5 MHz, CDCls): & 17.8, 19.0, 25.8,
28.2,29.3, 31.2, 40.5, 51.9, 56.8, 60.0, 66.8, 127.7, 127.9, 128.1, 128.3, 136.2,
156.3, 171.3, 172.2.

Example 56

/O\(\E)Lj\hl\\\o%( ri?‘_‘/(O
o
)

(8)-2-{[{1R,2R 4 8)-2-{(S)-1-[({ S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

15

cyclopentanecarbonyl]-amino}-pentanoic acid ferf-butyl ester (56)
To a solution of 55 (40 mg, 0.099 mmol} in ethancl (95%) (7.5 mL) was added

20 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



met hyl iodide (195 L, 3.1 nmmol) and silver (I) oxide (53 ng, 0.229 mmol).
20 m xture was allowed to stir over night in a reaction flask that was

The

covered with alumniumfoil.

celite and evaporated. Purification by flash colum chromatography
(tol uene/ et W 2088 e 15: 1) provided nethyl ester 54 (BEI/$ERSHOGYY)
colorless oil. "HHNMR (300 MHz, CDCI3): S 1.00-1.34 (m 5H), 1.44 (s,

1. 54-

(bs,

58. 3,

H H

(S)-((S)- anﬁwh@wmr@%glcamea%aﬂawemféﬂbmmml(m

acid

0. 92-
(bs,

1.82 (m 6H), 3.73 25 (s, 3H), 41@(dd J= 2.8, 5.0 Hz, 1H), 5.
6

1H); 13C-NMR (75.5 MHz, CDC13): 0, 28.2, 28,3, 29.5, 41.1,
79.7, 155.6, 172.9. Exanple 55 WO 2005/ 073195 PCT/ SE2005/ 000097

Thereafter the solution was filtered through

as a

9H),

05

52. 0,
111 0

0.¢¥C hPha)xyhs acetic

D)
nmet hyl ester npound 54 , 0.343 m‘mP was deprotected and
coupl ed t Gdgedip ﬂ@-ﬂ(@ SC@"'@Q Aflerstiat ﬁ’r’i‘iﬂ‘f)"‘?a‘ﬁ'é%ﬂailtrﬁ@ilzﬁﬁ withe! Met hod for the

e 2, 0% 6 e S SRS L B = 4

1.30 The remiuﬁ was, Mp.tedas demot@l%gd 5% using thel sanenHAT UHpQuding 2 (s, 3H)

{05 415 ° Ebpdle B Robilps rcolfunduf el S8 (Blo, % 20, 2

19. 0, 25 &0:1@\itR 0. 2%. t8ethyhndne)ddavt 56336 thg, 86.98), aH cOlorlbés 80|1d127 7, 127.9,

128, 1,128, 34, k30 Bid Coolr: S a2 0.6 % 5 DB BF ehiadled! o), 2a-0C +©

11 H-OOO

1.40 (m, 2H), 1.44 (s, OH), 1,50-1.69 (m, 4H), 1.71-1.87 (m, 2H), 1.95-2.06 (m, 1H),
2.07-2.22 (m, 1H), 2.28-2.54 (m, 3H), 2.60-2.75 (m, 1H), 3.08-3.28 (m, 1H), 3.30-3.49

10 (m, 1H), 3.70 (s, 3H), 3.94 (s, 3H), 4.28-4.38 (m, 1H), 4.41-4.57 (m, 2H), 5.17 (b, 1H),
6.54-6.70 (m, 2H), 6.74 (b, 1H), 6.95 (s, 1H), 7.09 (dd, J = 2.5, 9.1 Hz, 1H), 7.39-7.55
(m, 5H), 7.98-8.10 {m, 3H); *C-NMR (75.5 MHz, CDCls): 5 13.7, 18.1, 18.6, 19.2,
25.9, 28.0, 28.2, 29.6, 30.7, 34.6, 36.5, 37.6, 40.8, 47.4, 47.5, 52.1, 52.8, 55.5, 56.8,
58.9, 77.8, 82.0, 98.3, 107.5, 115.3, 118.1, 123.1, 127.5, 128.7, 129.1, 140.5, 151.4,

15 159.2,160.7, 161.3, 171.0, 171.5, 172.3, 172.8, 173.0. MALDI-TOF-spectrum:
(M+H)" calcd: 815.5, found: 815.7; (M+Na)" calcd: 837.4, found: 837.6; (M+K)" caled:
853.4, found: 853.6.

Example 57

Hle)

p \(\N%Q\O\rw P

20
(8)-2-{[(1R,2R,48)-2-{(S)-1-[({ )-Cyclohexyl-methoxycarbonyt-methyl)—carbamoyl]—Z-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl]-amino}-pentanoic acid (57)



15 (9)-2-{[(1

R 2R 4S)-2-{(S)-1-[((S)-Cycl ohexyl - net hoxycar bonyl - net hyl ) - car banoyl ] - 2-
met hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qu i nol i n-4-yl oxy) -

cycl opent anecar bonyl ] - am no}-pentanoic acid tert-butyl ester (56) To a

sol ution of MBE200H3H§, 0.099 mol ) in ethanol (95% (7.5P@T/SEMeEadded 20
pal | adi um on active carbon (10 % 40 ng) and the m xture was hydrogenated
under pressure at roomtenperature f 2 h. The mxture was filtered
through celite and evaporated. Cbnpoung 43 (38 ng, 0.083 nmol) was

di ssol ved in di oxane/H20 1:1 (3 WO 2005/ 073195 PCT/ SE200S/ 000097 112 ml -)
and the m xture was cooled to O C before 1 MLiOH (140 1sL, 0.140 mmol) was

added to trBg.batyl éﬁtédS@(ﬂ&JmlgOOOSAfnﬁrﬂbl andhtriekteyIsané 1L Ma® 088 Hinfd) vaed with 1
M hydrochl oric acid and the solvent was evaporated and co-evaporated with

tol uene. dipRRIVEGEY %M \%dgt)c@‘tﬁﬂvﬁuchwfwawzﬂt@@{c@o@ss%wﬁgd@%a@chwé HATU

coupling Uf i dy, on by
L (TR e B 8 e T 488y s

col olrl esscalgliess solide NVR (300 MHz, CDCI3): S 0.82-0.96 (m 9H) 0. 82- 1 22 (m
v 4

171 1557 R b @%&93@@ 0%@1@&«#%31 9724 i A BB,
3H) g ggza) 548-m75XnHBH) 31. @8—-1%!2@71 (dVerlép]dfh 1|3)5 309(63243 (0 16, 2.228)40 3. 7o (s,
6 54 6. 70! ”%‘n‘? ezl?ébede Z%B %68821‘%3“‘ 9%7?52 9111 ‘th]c@ @69 mJ0‘“5’@'0!%‘?‘31L 9.1 He,

isH)7 183%7 .380- S(Gm(nﬁU)lerIJpp%% $H§l@ E{ZT(ls §H=h9 4 0153(6 B\WM@&?W 1HgD013) b

40,8, 47. 4174472%@512*)14 %455 (351!3‘ 55%2@ 1H?587‘§4(dﬂ7‘18'2§29é H295H3 7497 5,

115. 3,;p11 I 12 1 0 160. 7,
161. 3, O17?S (:gH) 173%3 - ZzEHZ ﬁ’g 765#2%%% 758 81@& lﬂe%gfgmlﬁg(daml-b cal cd:

815. 5. foddd.343 H); Q&NMF (GRaQLy - 758MHa): 5f‘b319|d18 8 179% 2Q. 34449, 2@aﬁ cd:
853. 4, fouypd: 3P333he 5¥a 8 271Nz 8523, 53.6, 56.9, 58.8, 58.9, 60.3, 83.8, 100.4,

102.2, 116.2, 121.6, 126.7, 129.8, 130.8, 133.3, 133.8, 143.5, 157.9, 166.5, 168.5,
173.3, 173.9, 175.5, 175.5, 175.6. MALDI-TOF-spectrum: (M+H)" calcd: 759.4, found:
15 759.7; (M+Na)* calcd: 781.4, found: 781.7; (M+K)" calcd: 797.4, found: 797.7.

Example 58

’N O
=

2
o)

Of}i q,NH 0

(S)-2-{[(1R,2R,45)-2-{(S)-1-( (S)-Cyclohexyl-methoxycarbonyl-methyl)-carbamoyl]-2-
20 methyl-propylcarbamaoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl}-amino}-butyric acid (58)
The procedure described in example 42 was foliowed but with the use of L-Z-amino-
N-butyric acid tert.butyl ester instead of H-Nva-OtBu. The afforded compound was
then reacted as described in exampie 43 which gave (1R,2R 4R)-2-((S)-1-tert-
25  butoxycarbonyl-propylcarbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-



OO0 HNNH O X1110 ~JJ~ OO0 20 HCH (S)-2-{[(1

R 2R 4S)-2-{(S)-1-[((S)-Cycl ohexyl - net hoxycar bonyl - net hyl ) - car banoyl ] - 2-

met hyl -p ro pyl ca rbanoyl }-4-(7-nmet hoxy-2-phenyl-q ui nol i n-4-yloxy)-
cycl opent anecar bonyl ] - am no}-pentanoic acid (57) WO 2005/ 073195

PCT/ SE2005/ ®E00QON7IIP3  Tert. butyl ester 56 (28 ng, 0. 034PGwigH2PIANEN7
triethylsilane (14 L, 0.088 mmol) was dissolved in DCM (2 nlL) after which
trifluoroacetic acid (2 m-) was addedI Qnd the mxture was stirred for 2 h.
Co- evaporation with tol uene gave 57 (2& ng, 100 %9 as a <colorless solid. 5
"H- NVR (300 MHz, CD30D): 8 0.86-1.00 (m 9H), 1.01-1.24 (m 4H), 1.36-1.46
(m 2H), 1.48-1.75 (m 8H), 1.70-1.89 (m overlapped, 1 H, 1.96-2.12 (m 1

H, 2.22- 8yc4&ben(dﬁec@ﬁb@ki(l%pilﬁtﬂmew est@r %uﬁhrﬁiﬁof(tms cbnipound- v?ﬁr%%— (m 1H,
3.26-3.40 (m_overla g overl a ped I—% 3.62 (s,
30, 4 0BUREIOgH eiEoRs 56 1Al tamterhydfow s eCpa mgxareInsTy g8 (w1
H), 5.62 Qé\;eéSb&acBlo‘ﬂzﬂeééjQ@lde = 2.2, 9. 3 HZ 1 H) 7.49 10 (s, 1 H, 7.53
(d, J =2 I—% (m H) ( 2H), 8.41 (dd, J =
2.8, 9.3 %NM%)(?’OOl Bzma@@m@ 82,898 rmarﬁ) 0@82134@ mavsﬂapp@dﬁH)zo 2, 27.0,
29.7, <304 3 1 7 , 58. 8,
58.9 B0. 3i Sgﬂ%%l@@ 6803178%", Ll 15517,21}%;41 1ﬁ5225227§4fg® gwerr{%o”%d 133, 3,
133. 8, 142H525:52 69 ( nnaei)mmgcsgm 141.33.86- 3BPAMY ovgmotsad 145, $H49- 37595, 6.

VAL Ty s Y LA, 750 oM 26 B0l el LS 581 o
00O H ?43(dd J=22,93Hz, 1H), 7.47 (s, 1H), 7.51 (s, 1H), 7.66-7.89 (m, 3H) 7.99-8.07
(m, 2H), 8.42 (d, J = 9.1 Hz, 1H); "*C-NMR (75.5 MHz, CDs0D): 5 10.7, 18.8, 19.7,
10 258,270,27.0,29.7,305, 31.8,37.7,38.9,41.2,47.9,52.3, 55.3, 56.9, 58.8, 60.6,
83.6,100.7, 102.2, 116.3, 121.5, 126.7, 129.8, 130.8, 133.7, 133.8, 143.9, 158.2,
166.4, 168.3, 173.3, 173.8, 175.2, 175.5, 175.6. MALDI-TOF-spectrum: (M+H)" calcd:
745.4, found: 744.9; (M+Na)" calcd: 767.4, found: 766.9; (M+K)™ caled: 783.5, found:
782.9.
15

Example 59

g L/N‘\\ NH o

(S)-2-{[(1R,2R 4 S)-2-{(R)-1-[({R)-Cyclohexyi- methoxycarbonyl -methyl)-carbamoyl]-2-
methyl-propylcarbamoyl}-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-

20  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-cyciohexylglycine. 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)-

25 cyclopentanecarboxytic acid methyl ester as described in example 56. Removal of the



11" ~--NH OrNc HOO\ OH O (9-2-{[(1
R,2R,4S)-2-{(S)-1-[((S)-Cyc|ohexyl-nethoxycarbonyl-nethyl)-carbannyl]-z- 20
met hyl - pr opyl car banoyl } - 4- ( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -
cyclopentanecarbo’yll am no)-butyric acid (58) The procedure described in
exanpl e 42 WAS20PB1PBWed but with the use of L-2-amino- NeGUSEAPF0YET d
tert.butyl ester instead of HHNva-O Bu. The afforded conpound was then
reacted as described in exanple 43 which gave (1 R 2R 4R)-2-((S)-1-tert 25
but oxycar bonyl - propyl car banmoyl )-4-(7- nethoxy 2- phenyl - qui nol i n- 4-yl oxy) WO
2005/ 073195 PCT/ SE2005/ 000097 114 cyd‘épentanecarboxyllc acid nethyl ester.
Coupling of this conpound with 55 as described in exanple 56 followed by
esterhydrol ysis as described in exanple 57 gave 58 as a col ourl ess solid.

SHELNL\1/8R 339%52&1@0@%@3)50%@3% 8Xarfbi®87 gave &irﬁgpouﬁd ?Qaéa%i@ﬁéss@bﬁd'zagpi% ( 6H) ,
, p , -Z. m

over | apped, (593%% %5)06@“ %1@#0%?}4)217@%1(4%1(&%“;1%150 .39 (m
(()ver lzﬁlgjpeg 621-2 H)ao 13648, 3ué}%ppécﬂn1mm 00-23.163m( 8), 3H9p.2. 4 9% 248,2.8Hr.654. 12- 4 23

m , ,

20 4 G, S e ) 10 31 L Eaolad 3§ Byl 5,31 Fin Fd g P o1
(d J = i9 13H-)I7_4 01 sHBH ), 1B B-AER (ifh 75H)5 4 [9Bta, 38GEE DB), S@ICb(ap?bs 18).8,4419.7, 10
25. 8, 27 0, 1 1. 5.3,
56.9 58.8 %é %9 é”%ﬂ%dg Z)% ﬁ%ﬁ@q (Tléﬁgsq’fz(é 718% %H 5%‘&3@ 5130 8,
133.7, 133.:89.1H318) "(5RMR (CDL60, 25.5M68)35 1083185, 1063 28,7, 275, 27,1,175. 5
175. 6. MAL t
cal cd: 767[):!4?1 % 3(?% %PQNQBB(%W I2)4$ca c%l 85 ﬁgsé éound1 66%533 d}ﬂg ‘Exanpl e
59 102.2, 116.3, 121.6, 126.8, 129.8, 130.8, 133.6, 133.8, 143.7,  158.1, 166.5, 168.5,

10 173.4,173.8,175.4, 175.7, 175.7. MALDI-TOF-spectrum:; (M+H)" calcd: 745 .4, found:
745.4; (M+Na)" calcd: 767 .4, found: 767.4; (M+K)" caled: 783.5, found: 783 .3.

Example 60

15 Resin bound 2-tert. butoxycarbonylamino-3,3-dimetylbutyric acid (60)
To Argonaut resin PS-TFP {1.38 mmol/g, 10 g} and 2-tert-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

20 successively with DMF, THF, DCM, THF, DCM and ether and then dried in a vacuum.

@&\n’%

[1-(2-Hydroxy-indan-1-ylcarbamoyl)-2,2-dimethyl-propyl]-carbamic acid fert buty! esler
25 (B1)

Example 61



i AN ON OOHNH ONH~ OO\ OH(9-2-{[(12

R 2R 4S)-2-{(R)-1-[ ((R) - Cycl ohexyl - net hoxycar bonyl - net hyl ) - car banoyl ] - 2-

met hyl - propyl ca rbanoyl }-4-(7- met hoxy- 2-phenyl-q u ino | in-4-yl oxy) 20

cycl opent anecar bonyl ] -am no}-butyric acid (59) The procedure described in

exanpl e 54 wax8dl7Bdhed but with the use of Boc-D cycl olaxsH2gisypedone i nstead

of Boc-L-cycl ohexyl gl ycine. The afforded conpound was then reacted as

described in exanple 55 foll owed by COoy ing wwth (1 R 2R 4R)-2-((S)-

1- t ent - But oxycar bonyl - pent yl car banoyl ) - 4- ( 7- met hoxy- 2- phenyl -qu i nol

i n-4-yloxy) 25 cycl opentanecarboxylic acid nmethyl ester as described in

exanpl e 56. Renoval of the WO 2005/073195 PCT/ SE2005/ 000097 115 ester group

?s descri bed ;i:crmmaiﬁﬂ @an)axmmmrﬂnﬂnmddéiﬁ)l B 14nmebipwat @ddeds glhied. H- NVR
CD30D, 30Q

ST a0t was Sglhudd i Dfrs e e was g pfatd lye Tebinagaieigiti oby

g 2% g 25 2x00OM. ThEconbirGst Ry Wére clarrx‘ﬂ)ned?arﬁi‘lccﬁ\c@ﬁtrét@d t@u@rnbg@@ega)rd H)
m

3 6.4 95 e tegasrE420 S The. bass ol Furin>pde ty HelE R 68 1y 7. 42

(s, 2H, 73(9@1\/1?% §%meﬁ'ZDCD@I3OHIe‘(§%2ﬂ0-2875834'@ 321 50% é#g(ele. 23737- 9 1 He
1H); 13C-N 7.1, 30.1,

30.6, 31. 924§71%5 638274, 1£8.49, 1404, 47182 %Nl\ﬁ%ﬁawoﬁe\ﬂb‘z @@Ctbs N@@SIU 080. 2,

1551, 1687 > TR 48R0 0G4 5[l o pto e gh, S B0 ol 5T

MAL DI -TG:{thbeiIi Ugbﬁ;ﬂBGI\Ha—.DJszéél zi:CHA5. 4, found: 745. 4: (MrNa) ' cal cd:
767.4, found: 767.4; (M+K)' calcd: 783.5, found: 783.3. Exanple 60 F NuO-

OH

N NH,

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.

0 AL g

(2-tert-Butoxycarbonylamino-3,3-dimethyl-butyrylamino)-cyclohexyl-acetic acid methyl
ester (63)
20 To a solution of 2-fert.butoxycarbonylamino-3,3-dimethyl butyric acid (500 mg, 2.16

10 Example 62

[5
Example 63

mmol}, Amino-cyciohexyl-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. NaHCQ; (sat.) and water (x2), dried
25 and concentrated. The product was >95 % pure. M+H" 385.4.



PSH\ I OF OF 15 Resin bound
2-tert. butoxycarbonyl am no-3, 3-di netyl butyric acid (60) To Argonaut resin
PS-TFP (1.38 nmol /g, 10 g) and 2-tent-butoxycarbonyl am no- 3, 3-
di et hyl -butyric acid (4.5 g, 20.7mmol) was added di chl oronet hane (40 i)
and DMF (1O0VORWSOTPESt hi s m xture was added DVAP (1 g, 8re&smmoidoo@nd t hen
DC (9.5 n, 60.7 mmol ). After 3 firs of agitation at RT the resin was
filtered and washed 20 successively w %DIVF THF, DCM THF, DCM and et her
and then dried in a vacuum Exanple 6 HNOO1
[ 1- (2- Hydr oxy-i ndan- 1-yl car banoyl ) - 2, 2- d| met hyI -propyl]-carbamc acid
tert.butyl ester 25 (61) WO 2005/073195 PCT/ SE2005/ 000097 116 To a portion
of 60 (200 ng) in DCM am noi ndanol (0.14 mml) was added. The m xture was
agitated for 2 hrs. The liquid was filtered of and the resin washed with
2xDCM  Théxa@amg 8d | i qui ds were combi ned and concentrated to dryness to
afford the title conpound (20.5 ng, 0.055.mvol) Purity >95% by HPLC. MtH
363.15. 5 13C NWR 6¢(100 MHz; CDCl 3; I\/E4 27.0, 28.5, 34.2, 39. 8, 50.8,
57.9, 68.2, 73.7, 124.8, 125.6; 27 5 140.4, 171.6. 1H NWR 6H (400
MHz; CDCI3; Me4SD 1.07 (9H, s, H s, OCCHS) 2.93 (1H, dd,
Jgenl6.4 Hz, J3,2 2.3 Hz, CH2), H, \Jgen16.4 Hz, J3,2 5.2 Hz,
CH2), 10 Exanmple 62 OH N NH2 H
2- Am no- N- ( 2- hydr oxy-i ndan-1-yl) - 3 3- d| rrethyl) but yram de (62)
{1-[{Cyclohexyl-methylcarbamoyl-methyl)-carbamoyl}-2,2-dimethyl-propyl}-carbamic

5 acid tert-buty! ester (64)
To compound 63 in EtOH-THF 1:2 was added a large excess of methylamine (30% in
water) and left at rt. for 2 weeks. The solution was concentrated to dryness and the
residue subjected to a short silica ge! column eluted with 2% MeOH in
dichloromethane to give a pure (>95%) product M+H™ 384.5.

8}
\/u\ ¥
HNL A No_
H H
PaN ©

2-Amino-N-(cyclohexyl-methylcarbamoyl-methyl)-3,3-dimethyl-butyramide (65)

10
Example 65

Compound 64 was kept in dichloromethane-trifuoroacetic 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 showed >95% purity M+H" 283.1.

/©;(

0]

Example 66

20 1-(2-Amino-4-methoxyphenyllethancne (66)
m-Anisidine (10.0 g, 82 mmol) was dissolved in CH2Clz (50 mL), and the solution was
cooled to -50 °C. BCls (1 M in CH2Cl, 82 mL, 82 mmol) was added slowly during 20



Compound 61 was kept in DCMTFA 2:1 (2 nL) for 60 mn at RT. The sol ution
was co-evaporated with toluene to dryness. 15 Exanple 63 0 H O~(N,/ \N O
Il H 0O

(2-tent-Butoxycar bonyl am no- 3, 3-di net hyl - but yryl am no) - cycl ohexyl - aceti c

aci d met hyl WeeX9E731983) 20 To a sol uti on of PCT/SE2005/000097
2-tert. butoxycarbonyl am no- 3, 3-di net hyI butyric acid (500 ng, 2.16 nmol),
A no- cycl ohexyl -acetic acid nethyl ‘F@r (444 ng, 2.59 nmol) and HATU (2
g, 5.40 mml) in DMF (20 nL) was added dii sopropylethylam ne (1.88 ni, 10.8
mmol ). The solution was stirred for | hrs at r.t. and diluted with

di chl oronet hane (40 nL). This solution was washed w th agueous. NaHCC3

(sat.) anehimedresr whichlthe Aikigfk Whs sfitbCANEENE gt HminT ASlidfeRIdHCdedi@Btiat95 %
pure. MrH 385.4. WD 20051073195 PCT/ SE20051000097 117 Exanpl e 64 OYN,
I1I'N N ~ ap|d1t|gn of AcCl (6.0 mL, 84 mmol) and AlCl3 (11 g, 82 mmo!) The mixture was

{1-] (Cycl gy he ) %@“byfbf@rhmé 6@%&%&%&&{&% 3 A % guﬁ%ﬁk‘ propyl }-carb

amic 5 acid tent-butyl ester conmpoun 1: 2 was added
a large emermh@fthmwhwawaa@ee@c%tAﬁ *Cviat ¢ h) aftaravhigf theanixture wlaer 2 weeks.

The sol.uti c res ' to a
short él I nggr ge EF% uﬁﬁé é?ﬁ%qjé xﬁ{ﬁé{g’%gm%éld%lélﬁﬁgiw ﬁl 19?‘2%%(#%{@?\{) %ﬂsi ve a
pure ( >95%(tr@crtediumih B Rc (88408.m1)0The combined organic phases were washed with
brine, dried (MgS0y4), and evaporated to give a black solid, which was purified by
flash column chromatography (ether/CH,Cl; 20:80). The resulting solid was
recrystallized from ether/hexane to give compound 93 as shiny tan leaflets (5.6 g, 42
10 %).

Example 67

N-(tert-Butyl)-N'-isopropyithiourea (67)

To a solution of ferf-butylisothiocyanate (5.0 mL, 39 mmol) in CH;Cly (200 mL) were
15 added isopropylamine (4.0 mL, 47 mmol) and diisopropylethylamine (DIEA) (6.8 mL,

39 mmal), and the mixture was stirred at rt for 2h, The reaction mixture was diluted

with EfOAc, washed with 10 % citric acid (2x), saturated NaHCO;3; (2x), H.O (2x), and

brine (1x). The organic layer was dried (MgSQ4) and evaporated to yield the title

compound (3.3 g, 52 %) as a white solid which was used without further purification.
20

Example 68

N-lsopropylthiourea (68)

Compound 67 (3.3 g, 20 mmol) was dissolved in cone. HCI (45 mL) and the solution

was refluxed for 40 min. The mixture was allowed to cool to rt and then cooled in an
25 ice bath and basified to pH 9.5 with solid and saturated NaHCQ3, after which the

product was extracted into EtOAc (3x). The combined organic phases were washed

with H>O (2x) and brine (1x), dried (MgS04), and evaporated to yield the crude title

compound (2.1 g, 90 %) which was used without further purification.

30  Example 69



Exanmple 65 0 H HEN NN HO
2- Am no- N- (cycl ohexyl - net hyl car banoyl - net hyl ) - 3, 3-di net hyl - but yram de (65)
Conmpound 64 was kept in dichloronmethane-trifuoroacetic acid 2:1 for 1 h at
it and 15 concentrated to dryness. The residue was dried in a vacuumfor 16
hrs. Rever sed02@hdg3d9C18 HPLC showed >95% purity MrH 283cliseknanmphe 66 i 02
O 20 1-(2-Am no-4-nethoxyphenyl)ethanone (66) m Anisidine (10.0 g, 82 mmol)
was di ssolved in CH2CI 2 (50 nmL), and t?jﬁ solution was cooled to -50 C. BCl 3
(1 Min CH2CI2, 82 ni, 82 mwl) was add&d slowy during 20 WO 2005/ 073195
PCT/ SE2005/ 000097 118 m n, after which the m xture was stirred at -50 C for
30 mn, followed by sequential addition of AcCl (6.0 nL, 84 mmol) and AICl 3
(11 g, 82 mml). The m xture was stirred at--50 C for 1 h and was then
allowed to assume rt. After stirring at WN—overnight, the solution was
heated at 40 C for 4 h, after which th :ﬁixture was 5 poured over ice. The
aqueous m xture was nade al kal i ne Hj %UipaOH (W v) and extracted with
Et OAc (4 x 200 nlL). The conbi ned organi c phases were washed with brine,
dried (MgS™), and evaporated to giveé a black solid, which was purified by
f1 ash col uhfisaphemnamiog)-4 hihigzeteré-cadeRgicrcRDhBDpbromhide (B3ul ti ng solid was
recrystallj ze L / ! shi t l.eaf | et's
(5.6 g, 2 gﬁ%eg&.smggg%pgagd;egw%, 98 Y SPARP Y Momdptivie A (3iPY 18

mmol) in dioxane (180 mL) was heated to 80°C. Upon reaching 80 °C the mixture

5 became clear, and soon thereafter the product started to precipitate as a white solid.
After 2 h of heating, the reaction mixture was cooled to rt and the precipitate was

fitered off and collected. This yielded pure title product (4.4 g, 94 %).

Example 70

[ H N:}%{

N
0 NT(}\/S
[o¢
10 0
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). POCI3 (3.3 mL, 35 mmol) was added slowly
15  over a5 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 mixfure was poured over ice, and
the pH was adjusted to about 9-10 using solid and saturated NaHCO3, The crude
product was extracted into CH,Cl; (3x) and the combined organic phases were dried
{MgS0,4) and evaporated. The crude dark-beige solid was purified by flash column
20 chromatography (hexane/EtOAc 55:45) to give compound 70 (5.6 g, 76 %) as a pale

yellow solid.

Example 71



N-(tert-Butyl)-N -isopropylthiourea (67) To a solution of
tent-butylisothiocyanate (5.0 nmL, 39 mmol) in CH2CI2 (200 m-) were 15
added i sopropylamne (4.0 nm., 47 mol) and dii sopropyl ethylam ne (DI EA) (6.8
m., 39 nmmol), and the mixture was stirred at rt for 2h. The reaction

m xture waswoizasioesioswi t h Et OAc, washed with 10 % citri CESEFMERLYY7
saturated NaHCO3 (2x), H20 (2x), and brine (1x). The organic |ayer was
dried (MyS04) and evaporated to yield ¢ title conmpound (3.3 g, 52 %9 as a
white solid which was used wi thout further purification. 20 Exanple 68

N- | sopropyl t hi ourea (68) Conpound 67 (3.3 g, 20 mmol) was dissolved in conc.
HCl (45 nL) and the solution was refluxed for 40 mn. The m xture was
allowed to cool to rt and then cooled in an 25 ice bath and basified to pH
9.5 with solid and saturated NaHCO3, after gﬂi h the product was extracted
into Et OQAc (3x). The conbi ned ofganic esgwer e washed wth H20 (2x) and
brine (1x), dried (MgS™), and e yield the crude title conpound
(2.1 g, 90 %9 which was used with ther purification. 30 Exanple 69 WO
2005/ 073195 PCT/ SE2005/ 0001197 N=HO. 5 .HBr O

2- (1 sopropyl am no) - 1, 3-t hi azol e- 4- car Bokyl i ¢ acid hydrobrom de (69) A
suspensi o -té%f&%’pﬂ‘l%ﬂﬂ' 3 1 (22t 448 0 ruvic acid (3.0 g,
18 mmol) rz| En2 ((Iji oxane (lfgg1ﬁ3t§]ﬂavz\/gl’s4 %@gﬁgﬂhkéﬁ@%'@n%@?%achi ng 80 C the

m xture 5 Adeejaien ef tEUOK &hd2 godh ey isanhydrous & BpPdtiddtmi) wias beated to
precipitat i i TN o I 1 on. M Xture
was cool ecf%“%é rCt?6 nﬁ.ﬂ:’gﬁ? r@ﬁr@%ﬁp@ﬁé’?@ ‘&ggagﬁ?qq?@l%@%ﬁef agerﬁé'e%@H é%'r{d(;&d Thi s
yi el ded pumel thé thek nedatlution fernfedgyaOdtirtdd. at reflux for an additional 20 min. The

mixture was cooled to rt, and HCI (4 M in dioxane, 8.0 mL, 32 mmol) was added, after

which the reaction mixture was concentrated under vacuum. |n order to assure that all
of the HC| and dioxane were removed, the crude product was re-dissolved in CH.Cl,
twice and thoroughly evaporated to obtain the slightly impure HCI sait of compound

10 71(1.62 g) as a brown solid. The product was dissolved in CH,Cl; and washed with
saturated NaHCOs, after which the aqueous phase was extracted severa!l times with
CH,ClL. The combined organic phases were dried (MgSQ,) and evaporated to give
compound 71 (1.38 g, 81 %) as a light brown solid (> 95 % pure according to HPLC
tests). "H-NMR (MeOH-d, 400 MHz): § 1.30 (d, J = 6.0 Hz, 6H), 3.93 (s, 3H), 3.95-

15 4.07(m, 1H),6.73 (s, 1H), .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

N N\:_)-LN/
Q H O' E H

(1R,4R,5R)-N-[(18)-1-[[[(1S)-1-Cyclohexyl-2-(methylamino)-2-
oxoethyllamino]carbonyl]-2,2-dimethylpropyl]-3-oxo-2-oxabicyclo[2.2.1]heptane-5-

carboxamide (72}



Exanmple 70 JHN.< H N\ ON_5 100

N- (2- Acet yl - 5- met hoxyphenyl ) - 2- (1 sopr opyl am no) - 1, 3-t hi azol e- 4- car boxam de
(70) A mxture of conpound 69 (4.4 g, 16.5 mol) and the aniline derivative
66 (2.75 g, _16.5 mmol) in pyridine (140 nm.) was cooled to -30 C (upon

cool i ng, theYOREO3¥YH| ution became partially a suspensi ar)T/SEROGBGB. 3 L,
35 mmol) was added slowy 15 over a 5 mn period. The m xture was stirred at
-30 Cfor 1 h, and was then allowed tg,,assunme rt. After stirring at rt for
1.5 h the reaction m xture was poured er ice, and the pH was adjusted to
about 9-10 using solid and saturated NaHCO3. The crude product was
extracted into CH2Cl 2 (3x) and the conbi ned organi c phases were dried

(MySO™4) armd aem;brnaif%dmpBbﬁd@qugn@ao!sﬂbﬁmg i DMFI(OWVRE) RYS bligd by flash
col umm 20 chromat ogr aphy (hexane/ Et OAc_55: 4 % to gl ve caonpound 70 (5.6 g, 76
% as a p&PEPOyRY @%W@@Bi 28ppmphiaad PIEAGYDEE/ H98 1ymolhdestdgon/ Wwaf0097 120

HN- N={  BoSed 80 °C and HATU (127 mg, 0.33 mmol) was added. After stirring at 0 °C for 1
odle tfgi azmg_,4_y|ri|_c7)_) as added. A rls, rng_a or

2-[2- (1 sopropyl am no) -1, 3- met hoxyqui nol i n- 4- ol \%71) A

sol uti on d&fand asuiorr { . the sgiveptiwasrevaporatedingddhe gside. Badwét vas purijiedvay heat ed
t fl , i GA- .\ 5
min port ogest EBAH WyciRaboirdbng st BtRhe 030 BRETRMLIZ N RLYE. Tor an

addi t i onal%)2@& awhite 3blel. m xture was cooled to rt, and HCI (4 Min dioxane,

8.0 nL, 32 nmmol) was added, after which the reaction m xture was
concentrated under vacuum In order to assure that all

Example 73
o3
NY\N
0 H

OH
0 y H O
- J'IN\“\\‘“ N \\_.Xmo;zt
o 0 :
o

10 (AIR-1-I(1R,2R,4R)-2-[[[(1S)-1{[[(1S)-1-Cyclohexyl-2-(methylamino}-2-
oxoethyljamino]carbonyl}-2,2-dimethylpropyllamino]carbonyl]-4-
hydroxycyclopentyljcarbonyl]amino]-2-ethenyi-cyclopropanecarboxylic acid ethy! ester
(73)

Compound 72 (60 mg, 0.14 mmol) was dissolved in dioxane (3.5 mL) and H,O (2.5

15 mL) and the soiution 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 HCJ, 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.

20  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.

25 Example 74



of the HCI and di oxane were renoved, the crude product was re-dissolved in
CH2CI 2 tw ce and thoroughly evaporated to obtain the slightly inpure HC
salt of conpound 10 71 (1.62 g) as a brown solid. The product was dissol ved
in CH2C 2 atMO#¥SHE* Wi th saturated NaHCO3, after whi ch PERSEAYIHEHIS phase
was extracted several tines with CH2Cl 2. The conbi ned organi c phases were
dried (MySH) and evaporated to give ¢ ound 71 (1.38 g, 81 % as a |ight
brown solid (> 95 % pure according to C tests). 1H NWR (MeOHd4, 400
MHz): 6 1.30 (d, J = 6.0 Hz, 6H), 3.93 (s, 3H, 3.95 15 4.07 (m 1 H, 6.73
(s, 1 H, 6.99 (dd, J =2.4, 9.2 Hz, 1 H, 7.26 (d, J =2.4 H, 1 H, 7.37
(s, 1 H, 810 (d, J =9.2 Hz, 1 H. Example 72 H NN OHOOH 20 (1

R 4R 5R) -N-[ (1 S)-1-[[[(1 S)-1-Cycl ohexyl - t hyl am no) - 2-

oxoet hyl ] am no] car bonyl ] - 2, 2- di et hyl pr opy#| - 3- oxo- 2- oxabi cycl 0[ 2. 2.1

] hept ane-5- carboxam de (72) WO z005/ 03 PCT/ SE2005/ 000097 121 To a

sol ution of conpound 32 (53 ng,/O. ‘ ) in DVF (9 nL) was added conpound
65 (80 ng, 0.28 nmol) and DI EA (29&:-DL#1.66 mol ). The solution was cooled
to 0 C and HATU (127 ng, 0.33 nmol) wa$ added. After stirring at 0 C for |

h and at rt for 1 h the solvent was evaporated, and the crude product was
purified by 5 flash col um chronat ogriaphy { EtfOAc/ t ol uene 2:1) to give
conmpound 72 (110 ng, 92 % as a 'l\tw o g Exanple 73 COHHOHHO iNN

N OD o g 3

S
tert-Butyl (1R,2R,4R)-2-[[[(1R)-1-(ethoxycarbonyl)-2-vinylcyclopropylijamino]carbonyl]-
4-[[2-[2-(isopropylamino)-1,3-thiazol-4-yl]-7-methoxyquinolin-4-
ylloxylcyclopentanecarboxylate (74)

S 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 PhaP and DIAD were used. Chromatography eluent: Toluene/EtOAc
1:1.)

10 Example 75

HN’L

N/S

e

=z

/O

P

0
W O
Ho\[r..- N‘\_ JL OFt
0 0 =
S

{(1R.2R 4R)-2-[[[(1R)-1-(Ethoxycarbonyl)-2-vinylcyclopropyl]lamino]carbonyli]-4-{[2-[2-
(isopropylamino)-1,3-thiazol-4-yl}-7-methoxyquinolin-4-ylJoxylcyclopentanecarboxylic
acid (75)

15  To a solution of compound 74 (20 mg, 30 umol) in CH,Cl; (2 mL) was added TFA (2
mL) and EtsSiH (10 uL, 63 umol). After 2 h the volatiles were evaporated and the



OHOO0 10 (1 R-1-[[[(1 R2R 4R -2-[[[(1 S)-1-[[[(1

S) - 1- Cycl ohexyl - 2- (net hyl am no) - 2- oxoethyl]Jami n o] carbonyl]-2,2-d i

met hyl p ropyl]ami no] carbonyl]-4-

hydr oxycycl opent yl ] car bonyl ] am no] - 2- et henyl - cycl opr opanecar boxyl i ¢ aci d

et hyl ester WEZ80EBHpound 72 (60 ng, 0.14 mol) was di sBETAEWY YT oxane
(3.5 mM-) and H2O (2.5 15 m-) and the solution was cooled to O C. LiOH (1
M 280 DL, 0.28 mml) was added drOpW{]f‘be during 5 min, after which the
reaction mxture was stirred at 0 Cfor 40 mn. The pH was adjusted to 7
using 1 MHCI, and the solvents were evaporated. The residue was suspended
in DVF (5 ml-) and 1-am no-2-vinyl-cycl opropanecarboxylic acid ethyl ester
(32 ny, O.gldduriratky uséd dithbEanykAGifiEhtionQtdsh oun#iErse 18 G6ke Guarl addht er
cooling to Q C HATU (64 ng, 0.17 mmol) was added and the m xture was
stirred at"¥E%%r 1 h and at rt for 1 h. The sol vent was evaporated and the
product was purified using flash colum chromatography (EtQAc/ MeOH 9:1) to
give conpound 73 (67 ng, 82 % as a white solid. 25 Exanple 74 WO

2005/ 07319=apel 2005/ 000097 122 HN-'~, N4 S ~0/ NN O HO \/OL N Okt

/I~ 0 Otert-Butyl (1 R2R 4R)-2-[[[(1

R) - 1- (et hoxycar bonyl ) - 2- vi nyl cycl opr opyl ] ani n8 Eé bonyl ] -
4-[[2-[2-(isopropyl anm no) -1, 3-thi azol - 4-yl ] - ¥net hoxyqui nol i n- 4-

yl ] oxy] cycl opent anecar boxyl ate (74).0 NL conpound was prepared
according to the procedure descri bed e§/nple

ol
H Y 9w QrH 9
N ; N_ N :”\
- N
0 0 o
==

(1R)-1-[I(1R,2R,45)-2-[[1(1 S)-1-[[[(1 S)-1-Cyclohexyl-2-(methylamino)-2-
oxoethyllamino]carbonyl]-2,2-dimethylpropyllamino]carbonyl]-4-[[7-methoxy-2-[2-[({1-
methylethyljamino]-4-thiazoly([]-4-quinolinylJoxy]jcyclopentyiJcarbonyl]amino]-2-
ethenyl-cyclopropanecarboxylic acid ethyl ester (76)

10 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 (CHCI/2 M NHz in

15  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



76 nmethod A but with the use of conpound 34 instead of conmpound 73. (Note: 4

equi val ents of Ph3P and DI AD were used. Chronmatography eluent: Tol uene/ Et OAc

1:1.) 10 Exanple 75/ HN ~, NASiIiON OHO OHO",NOCE (1

R 2R 4R)-2-[[[(1

R) - 1- ( Et hoxyoanisanybj - 2- vi nyl cycl opr opyl ] ami no] car bony| |PCASERGS0G097

(i sopropylam no)-1, 3-thiazol -4-yl]-7-nmet hoxyqui nol i n-4-yl ] oxy]cycl opent aneca

rboxylic acid (75) 15 To a solution Q!f 4conpound 74 (20 ng, 30 unol) in

CH2Cl 2 (2 mL) was added TFA (2 nlL) and Et3SiH (10 uL, 63 unol). After 2 h

the volatiles were evaporated and the WO 2005/ 073193 PCT/ SE2005/ 000097 123

product was used w thout any purification step. Conpound 75: 18 ny, quant.

as a white solid. Exanple 76 HN- ( N --~ 'S I\hég HO HO ~NY~INNOCEt H 5

(1 R-1-([((1 R2R 49)-2-[[[(1 9)-1-[[[(1 S)'Li(' | ohexyl - 2- (et hyl am no) - 2-
S

N
0 N A==
'/’
Q
oy y O
N\”\“" NX ~OH
0 o =
=

(1R)-1-llIl(1R,2R,4S)-2-[[(1 S)-1-[[[(1S)-1-Cyclohexyl-2-(methylamino)-2-
oxoethyllamino]carbonyl]-2,2-dimethylpropyllamino]carbonyl]-4-[[7-methoxy-2-[2-[(1-

H
N

9
T

methylethyl)amino]-4-thiazolyl}-4-quinolinyl]oxy]cyclopentylicarbonyl]lamino]-2-

5 ethenyl-cyclopropanecarboxylic acid (77)
Compound 76 (8 mg, 9 umol) was dissolved in a mixture of MeOH (150 uL) 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
evaporated. The residue was suspended in CHCl; and washed with H,0. The

10 organic phase was evaporated to give the title compound (8 mg, quant.) as a white
solid.
"H-NMR (MeOH-dy, 400 MHz) (mixture of rotamers); 8 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,

15 1H), 7.25-7.40 (m, 1H), 7.42-7.57 (m, 1H), 7.85-8.08 (m, 1H).

Example 78

NH

2

2-Amino-3,3-dimethyl-N-thiophen-2-yl-methyl-butyramide (78}



oxoet hyl ] am no] car bonyl ] - 2, 2- di et hyl pr opyl ] am no] car bonyl | - 4-[[ 7- met hoxy- 2-
[2-T(1-

nmet hyl et hyl ) am no] - 4-t hi azol yl J- 4- qui nol i nyl Joxyj cycl openyl Jcar bonyl ) am no] -
2- ethenyl - cycl opropanecarboxylic acid ethyl ester (76) 10 Method A: To a
sol ution of WibMpsUms73 (59 ng, 0.10 mmol) in dry THE (4pat/isizovemsnivadded t he
quinoline 71 (49 ngy, 0.16 mol ) and Ph3P (65 ng, 0.25 mml). After cooling
to O C DIAD (50 uL, 0.25 nmol) was add dropvvl se during 5 min. The

solution was stirred at 0 Cfor 1 h an rt for 48 h. The sol vent was
evaporated and the remainder was purifi ed using flash col um chromat ogr aphy
(CHCI3/2 MNH3 in 15 MeOH 95:5) to give conpound 76 (9 ng, 10 % as a white

sol i d. lverrh@ttiu@corﬁpamwwds Prepiiad 89U PHed M HQMMNLBY RPWAR G Gdsr to the

procedure in exanp whi ch gave the title conmpound (82% . Exanple 77 WO
2005/ mm@‘ﬁ%@?ﬁ@eﬁ@ﬁwmmwtfe@zm aqunaindapale falowes by remava of e Boc N NOH 0
HOO (1 [de(sgznlg%d?ﬁéjxgh sbR[ (1 S)-1-[[[(1

S) - 1- Cycl exy met hyl am no) - 2-

oxoet hyl ] am no] car bonyl ] - 2, 2- di et hyl pr opyl ] am no] car bonyl ] - 4-[[ 7- met hoxy- 2-
[2-T(15

nmet hyl et ml%)_(?_ran_ﬁ%gn?o@] -4-thiazolyl]-4-quinolinyl]oxy]cycl opentyl]carbonyl]am no]j
-2- 5 ethenyl -cycl opr opanecar boxylic id (77) Conpound 76 (8 nmg, 9 pnol)
was dissolved in a m xture of MeQ) and THE (2100 uL). A solution of
LiOH (1 ng, 42 pnol) in H20 (250Lxwas<added and the mxture was stirred at
50 C overnight. The solution was neutr |l %®d with HOAc and evaporated. The
resi due was suspended in CH2CI 2 and washed with H20. The to organi c phase
was evaporated to give the title conpo 840y, quant.) as a white

2-Amino-N-(6-hydroxy-4,5,6,7-tetrahydro-benzo[blthiophen-5-yl)-3,3-dimethyl-

butyramide (79)

The title compound was prepared as described in example 61 but with the use of 2-
10 amino-4,5,6,7-tetrahydro-benzo[bjthiophen-5-ol instead of amincindanole foliowed by

removal of the Boc group as described in example 62.

Example 80

15 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.

20 Exampie 81



solid. 1H NWVR (MeOH d4, 400 MHz) (m xture of rotaners): 6 0.60-1.33 (m 21
H, 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 1 H, 4.91-5.02 (m 1 H), 5.12-5.23 (m 1
H, 5.64-5.83 (m 1 H, 7.01-7.11 (m 15 1 H), 7.25-7.40 (m 1 H),
7.42-7.57 (WP 20054y319Y.85-8.08 (m 1 H). Exanple 78 IS\ NP /SRR /000097

2- Am no- 3, 3-di net hyl - N-t hi ophen- 2-yl - net hyl - butyram de (78) WO 20(15/ 073195
PCT/ SE2005/ 000097 125 The title conpoypd was prepared as described in
exanple 61 but with the use of thiophéne-2-nethylam ne instead of

am noi ndanol e foll owed by renoval of the Boc group as described in exanple
62. 5 Exanple 79 S O 0 N NH2 2-Am no-N(6-hydroxy-4,5,6,
7-tetrahydrﬁ0n|hemz[52[ @}mbtrmxh@heﬁew»etlﬁj,l] dethyﬂu{yrbuﬂwm)de (79) The title
conmpound S ared as described in e he use ,of 2- 10
o ho-a. 5 182 4l EOPERGT Geh BFRAET ehATRER B GremHis A bitn SR W Hdinol e

fol | owed haethdx@pwwxy@myhhﬁn@mtﬁdw@mmmmre foticvéed bg xenpla obthe Hotanpl e 80
10 C H2 15 2- Am no- H;edzm ex%'%_nhg/éam no- et hyl ) - 3, 3-di et hyl - but yram de (80)

group as desc
O

2-Amino-1-{3-hydroxy-pyrrolidin-1-y1)-3,3-dimethyl-butan-1-one (82)

5
Example 82

The title compound was prepared as described in example 61 but with the use of (R)-
10 3-pyrrolidinone instead of aminoindanole followed by removal of the Boc group as

described in example 62.

Exampie 83

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
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The title conmpound was prepared as described in exanple 61 but with the use
of N, N-di et hyl et hyl enedi am ne i nstead of am noi ndanol e foll owed by renoval
of the Boc group as described in exanple 62. 20 Exanple 81 0 O~\N~NH2 O
WO 2005/ 073195 PCT/ SE2005/ 000097 126

2- Ami no- N- [ WO(22esa3iidxy - phenoxy) - et hyl ] - 3, 3- di net hyl - butRETAH2HS/0BY) The
title conpound was prepared as described in exanple 61 but with the use of
2- et hoxyphenoxyet hyl am ne i nst ead of1%m' noi ndanol e fol |l owed by renoval of
the Boc group as described in exanple ®2. 5 Exanple 82 0 HO N NH2

2- Am no- 1- ( 3- hydroxy-pyrrolidin-1-yl)-3, 3-di net hyl - butan-1-one (82) The
title conpound was prepared as described in exanple 61 but with the use of

(R - 10 3-itsamiciadidn{(n8)-i qgpieatsuifomanmmds]cabongblioh] psredyketigepeal of the
Boc group as described in exanple 62. Exanple 83 0 n =~ NHZ 15
2- Ami no- N-(?“l), 1- di oxo-tetrahydro-1-thi ophen-3-yl)-3, 3-di net hyl - butyram de

(83)  The 1hi4 AtRreRlOBNAA Gf WASVROPPABE R D, StEHATONIE THMEERRRIM (&do Mgt with
t he use of 2- net hoxyé)henoxyet hyl am ne i nst ead of ami noi ndanol'e fo | owed by
removal of2-4 meoigras added. The slurry was agitated for 30 min at RT followed by the
5  addition of DBU ( 200 uL, 1.3 mmol} and a solution of benzenesulfonamide (250 mg.

1.59 mmol} in THF(2 mL). The mixture was stirred at 60 °C for 48 hrs followed by

concentration to dryness. The residue was dissolved in MeOH and subjected to

HPLC purification 1o give the title compound {118.5 mg, 0.304 mmol). Purity > 95% by

HPLC. M-H" 389.0, +Na 412.98.

10
Example 85

(28)-2-Amino-N-{phenylsulphonyl)pentanamide (85}

Compound 84 was dissolved in MeOH (5 mL) followed by the addition of Pd/C and
15 subjected to hydrogenation for 2 hrs. The slurry was filtered through celite, washed

with MeOH and concentrated to dryness to give the title compound. Yield 100%.

M+H" 257.3.

Example 86

20



group as described in exanple 62. 20 Exanple 84 0 N\~ O\ o ,0 N5 /\ WO
2005/ 073195 NCT/ SE2005/ 000097 127 Carbam c acid, [(1

S)-1-[ [ (phenyl sul fonyl )am no] car bonyl ] butyl]-, phenylnethyl ester (84) To a
stirred solution of Z-Nva-OH (150 ng, 0.59 mmol) in THE (6 nL), CD (400 nyg,
2.4 mol ) wa®o Aokded9ysThe slurry was agitated for 30 m n ET/ARoésghdoned by
the 5 addition of DBU ( 200 uL, 1.3 mmol) and a sol ution of

benzenesul fonam de (250 ng, 1.59 mol 28i n THF(2 nmL). The m xture was
stirred at 60 C for 48 hrs foll owed by ““concentration to dryness. The

resi due was di ssolved in MeCH and subjected to HPLC purification to give
the title conmpound (118.5 ng, 0.304 mmol). Purity > 95% by HPLC. MH

389. 0, +Na.(Ahfat hE%ﬁJamr@:nﬁﬁ -cPtispentane-1,2-dicarboxylic acid 1-{[1-
(2S)-2-Am no I\I—?%ﬁe%gl sulp honlﬁ/ng en%angbm%ien (85) O()I?r%r OX%ICBaA?I vvag di ssol ved
ud:

in MeOH ( @vﬁphwimﬁmhié%rbwov eltvtproRybempgl &ltnd 15 subjected to
W h MO e gy Sy B RS T oune. Vi el d
100%  MrMN:(tezEBuxyEarbemilel-8glimg-was @tached to Argonaut resin PS- TFP as
5 described in example 60 followed by reaction with cyclohexanemethylamine as
described in example 61 and removal of the Boc group as described in example 62,
The afforded amine was used in a coupling reaction with compound 35 as described
in example 39 followed by hydrolysis of the ethyi ester as described in example 40
which gave 1-{[2-[1-(cyclohexylmethyl-carbamoyl)-2-methyl-propylcarbamoyi]-4-(7-
10 methoxy-2-phenyl-quinolin-4-yloxy)-cyclopentanecarbonyll-amino}-2-vinyl-
cyclopropanecarboxylic acid. The afforded acid was then treated as described in
example 94 but using toluenesuiphonamide instead of cyclopropylsulphonamide

which gave the title compound. Yield 6%. Purity > 95% by HPLC. M+H" 864.32.

15 Example 87

Acetic acid (18,2R)-1-((2S)-2-amino-3,3-dimethyl-butyrylamino)-indan-2-y| 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 (ag) and NaHCO; (aqg).

20  The organic layer was concentrated to dryness which gave the acetylaied 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.

25 Example 88



NA Y 20 WD 2005/073195 PCT/ SE2005/ 000097 128

4- (7- Met hoxy- 2- phenyl - qui nol i n-4-yl oxy) - cycl opent ane- 1, 2-di car boxyl is acid
1-{[1- (cycl ohexyl net hyl - car banoyl ) - 2- net hyl - propyl ] -am de} 2-[ (1-

phenyl met hanesul f onyl am nocar bonyl - 2- vi nyl - cycl opropyl ) -am de] (86)

N- (t ert - Butweyewponyl ) - L-val i ne was attached to ArgonallCTIESGHIGTTEP as 5
described in exanple 60 foll owed by reaction wth cycl ohexanenet hyl am ne as
described in exanple 61 and renoval oﬁzghe Boc group as described in exanple
62. The afforded am ne was used in a coupling reaction with conmpound 35 as
described in exanple 39 followed by hydrolysis of the ethyl ester as
described in exanple 40 which gave

1-{ L 2- 1-2 (zetheihmes!umlbmcl a;foﬁra?-bémbmb)(yc%fhmwmin@ﬂa’pbyimlapdaﬁylmetdr-(g&( 7- I10

met hoxy- 2-phenyl - qui.n -4-yl oxy)- cycl gpent anecar bonyl |.- 0} - 2-viny
cycloprob&g@@QKWBRVF“8S&Eﬂﬁﬁx*ﬂg%ﬁﬁﬁgﬂﬁggwg§ﬁﬂyﬁﬁ a?W%ﬁ&??%%B@%“ﬁ%ehescribed
in  exanp|2g P4 18wmbsimgickildmedtasts B0 ddldd st &arkeQfater bath was _

cycl opropyl sul phonam de _which gave the title_conmpound. Yield 6% Purity >

95% by HPEUSCenmivpigaddebdisoprnyielinyaBing13p /@ K70 gpihaed methansgulphony!

S, 2R) - 4- (&fctlael13M Y- Ba3nMo BT kW feshihy SYhash Bal stiféaBver Mhhteriigg (87) A
sol ution of conpound 61 (4g) was kept Tn ridi ne-acetic anhydride 2:1 for
30 min. WORD g thedeigtuiswas adowed tp granuaibiyvaiasiretp anbirntiempestasi d (aq) and

NaHCO3 ( a [ ' - ; n§d at Selict i R i£h gave the
acetyl at egh%?ﬁgﬂ%{lﬁ aé;\ggg/jg&cﬁde&%%ﬁﬁ@tﬁ%?am%r @fehg éc‘);cl)cﬂ{)%&ﬁéd& \E/eva@ctphen kept
in a sol usatoratexf NSBROERA), ihenDTiwdfveth NasShrandasvdcentsated tma dmwrase@d t o
dryness. &3?685,8%0‘{/0"5%@0% S G d W next reaction without further purification.

16
NS/\QN/H Boc

iy {(18)-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

15 (21.45g, 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 NaHCO; (aqg). The

Example 89

solution was dried with Na2S0O4 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 %).

N:s/i:iH2

(1S)-1-Azidomethyl-3-methyl-butylamine (90)

((18)-1-Azidomethyl-3-methyi-butyl)-carbamic acid tert-butyl ester (9.64 g, 39.78
25  mmol} was treated with TFA (30 mL) in DCM (150 mL) for 3 hrs, the mixture was

evaporated under reduced pressure and the residue was dissolved in ethyl acetate

Example 80

and washed with aqueous 1 M K,CQj3, dried with Na;SQ,4 and concentrated to a
yellow liquid (4.55 g, 80 %).



tol uene gave the title product >90% pure by HPLC. 25 Exanple 88 NH MO~ Boc
WO 2005/ 073195 PCT/ SE2005/ 000097 129 (2S)- Met hanesul phoni ¢ aci d

2-tert. but oxycarbonyl am no- 4- net hyl - pentyl ester (88) To a solution of
((1S)-1- hydroxynet hyl - 3-met hyl -butyl)-carbam c acid tert-butyl ester (25 g,
115 mmol ) | WadiogH78198 et hane (500 nl) cool ed by an i ce- watBSE2bEtohoonas
successi vely added diisopropyl ethylamne (35.7 g, 276 mml) and

met hanesul phonyl 5 chl oride (15.81 g, 1:5 8 Mol ). The resulting solution was
stirred over night during which time the m xture was all owed to gradually
warm up to anbient tenperature. The m xture was washed successively with
water, 10 %citric acid (aq), water and saturated NaHCO3 (aq), then dried
wi th Na2SO4 and concentrated to a brown solid (32.6 g, 96 %9 which was used
in the next reaction without further purification. 10 Exanple 89 ,, ~NHBoc
i) ((1 S,E-E‘Qr”lmﬁﬁidorrethyl-3-rnethy|-butyl)-carbam'c acid tert.butyl ester
(89) The nesylate from exanple 88 .6 g, 110 mmol) was treated with sodi um
azide 15 (21.45 g, 330 mol) in at ,80 _Cfor 24 hrs. The solvent was
evaporated, the residue was taken up Yiltered and washed with
saturated NaHCO3 (aq). The solution ed with Na2SO4 and concentrat ed
to a brown oil which was purified by fbash chromatography using a gradient
of ethyl acetate and hexane to afford the title conmpound as a white solid

(19.55 g, 73 % . 20 Exanple 90 N3,-,~Nkz] (1
S) - 1- Azi donet hyl - 3- net hyl - buty T af eN\ﬁ“‘90) & 0™
< Q
/;

1-{[2-Hex-5-enylcarbamoyl-4-(7-meihoxy-2-phenyl-guinalin-4-yloxy)-
cyciopentanecarbonyl]-amino}-2-vinyl-cycloprpanecarboxylic acid ethy! ester (91)

wh

The tert.butyl 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 mi, 10.65 mmol)
was dissolved in DMF (20 mi) and cooled to 0°C. After 30 min. HATU (608 mg, 1.6

10 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 mi). The EtOAc-phase was
dried over magnesium sulphate, evaporated and purified by chromatography on silica
gel (256% EtOAc in hexane — 50 % EtOAc in hexane) to give the pure title product

15 (726 mg, 87%). MS (M +H"): 5258

Example 92

ven
2
g



((1S)-1-Azidomet hyl - 3-nmet hyl -butyl)-carbamc acid tert-butyl ester (9.64 g,
39.78 25 mpl) was treated with TFA (30 nL) in DCM (150 nm.) for 3 hrs, the
m xture was evaporated under reduced pressure and the residue was dissol ved
in ethyl acetate and washed with aqueous 1 M K2CO3, dried with Na2SO4 and
concentrat edvP3%473% | ow | i quid (4.55 g, 80 %. WO 2005P0TBEABs/000097

PCTI SE200S/ 000097 130 Exanple 91 0 OO

1- {[ 2- Hex- 5- enyl car banoyl - 4- ( 7- net hox;a-sg- phenyl - qui nol i n- 4-yl oxy) -

cycl opent anecar bonyl ] - am no}- 2-vi nyl - cycl opr panecar boxylic acid ethyl ester
(91) The tert.butyl ester of conmpound 35 was renoved by treatnent with
triethylsilane as described in Exanple 39. The afforded acid (724 ng, 1.33

(rjnml ) hexT@: ﬁ@wo&mmeriwdnmam ?Byildg% )£ A4 Hid¥e-3, Zsma)l ang n DVE (20 )
i i sopropyl e i ssolved in
and cool eﬁ'ci”ﬁo% 3rBA$t4eé %%Cga(i'ﬁ%? emﬁ%m%ﬂdfﬁy f@teﬁfﬁﬁ) was added and the

flask waschepByRA9f (388 hBe0 58 enhah las HRBoRBAH d&ihsves d:ofhwrbr%@ﬁnéw 1do LG M5
After 3 h the reaction mxture wasS extracted between Et OAc 100 m) and

aqueous swéh tRYYfar@iyehe sriabishead gemeration (26ied i @k s wanaddedi@ided over
magnesi umpsyh; u%@aswﬁ&@a%eg Cﬁ@gpﬁﬂﬂbgyh% @érﬁlaﬁpﬁ‘%‘?%@f%hﬁfﬂlrf' lica gel

(25% Et OAc i n hexane - an gl ve the pure e product
15 (726 myas sva@o_ratmoomnm@nd m@eebysmaargelechwnmomaphymfno o ENFAOINNH VO

2005/ 0731ﬁ§xaﬁg~4%2"2%69899 ﬁgxane) to give the pure title product (111 mg, 32%). MS
(M +H"): 597.7

10 Example 93

17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-2, 14-dioxo-3,13-diaza-
tricyclo[13.3.0.0%4 6*Joctadec-7-ene-4-carhoxylic acid (83)
Compound 92 (95 mg, 0.159 mmol) was dissolved in tetrahydrofuran (10 ml},
15  methanol (5 ml) and water (4 mi) 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 agueous 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
20 +H"): 569.8

Example 94



131 17-(7-Meth oxy-2-p henyl-qui nol i n-4-yloxy)-2,14-d
ioxo-3,13-d i a za- tricyclo[13.3.0.0*4, 6*)octadec-7-ene-4-carboxylic acid
et hyl ester (92) Conpound 91 (363 ng, 0.58 nmol) was dissolved in degassed
di chl or onet hane (quO_rri). Hoveyda- Grubbs catal yst 2nd generation (26 ng,

0. 041 mol) JVBHEHE and 5 the nixture was refl uxed underCTargesvansmos pher e
overnight. The reaction m xture was evaporated on silica and purified by
silica gel chromatography (50 % Et CAc { hexane -, 70 % Et OQAc in hexane) to
give the pure title product (111 ng, 323%. M5 (M+H): 597.7 to Exanple 93 0
H ONO /NHO Z OH

17- (7- Met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - 2, 14-di oxo- 3, 13-di aza-

tricyclo[13. 3. 0. 0*4, 6*) oct adec ene-4-carboxylic acid (93) Conpound 92 (95
ng, 0.159 mmol) was di ssol ved etvahydioQf uran (10 m), 15 nethanol (5
m) and water (4 m) Lithium hydroXid 0O ng, 1.67 mmol) was dissolved in
water (1 m) and added. The reacti onW’nikture was heated to 65' C. After 3 h
the reaction m xture was cool ed, acidified with agueous HO (pH=5),
evaporated on silica and purified by silica gel chromatography (10 % MeCH
in dichloronethane --> 15 % MeOH i\n_/di ghl oronet hane) to give the pure title
product (65 ng, 72 %9. M5 (M 200:&{1‘). 69. Exanpl e 94 WO 2005/ 073195

PCT/ SE2005/ 000097 132 r I N \ O NHI’OI’%"“HN’g

y &

Cyclopropanesulphonic acid [17-(7-meihoxy-2-phenyl-quinolin-4-yloxy)-2,14-dioxo-
3,13-diaza-tricyclo[13.3.0.0*4,6*octadec-7-ene-4-carbonyl]-amide (94)

Compound 93 (65 mg, 0.12 mmol), DMAP (21 mg, 8.17 mmol) and EDAC (44 myg,

0.23 mmoel) was dissolved in DMF (0.2 mi). The reaction mixture was stirred for 5 h at

“h

R.T. whereafter cyclopropylsulfonamide (69 mg, 0.57 mmol) and DBU (80 ul, 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 MgSQ, , evaporated on silica and purified twice by chromatography on

10 silica gel (5 % MeQOH 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

Exampie 95

0
\“\% °
é/o O al'::/(of\
15 / /

1-{[2-Hex-5-enyl-methyl-carbamoyl)-4-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
cyclopentanecarbonyl]-amino-2-vinyl-cyclopropanecarboxylic acid ethyl ester (95)



H O/ O NHOvVv ~ H\S--a Cycl opropanesul phonic 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 bonyl ] - am de (94)
Compound 93 (65 ,  0.12 mmol ), DVAP (21 ng, 0.17 mmol) and EDAC (44 ng, 5
0.23 mmol ) W&S2¥P888tved in DMF (0.2 m). The reaction mpktrseEson@ostirred
for 5 hat RT. whereafter cycl opropyisul fonam de (69 ng, 0.57 mmol) and
DBU (80 pl, 0.57 mml) was added. Aft1§§ stirring at R T overnight the
reaction mxture was extracted between"EtOAc (80 ml) and aqueous citric
acid (10 % 2 x 15 m). The organic phase was dried over MySO4, evapor at ed
on silica and purified twi ce by chromatography on 10 silica gel (5 % MeOH in
di chl or orEicharduip estkb of/mcbmawddﬂsihabmﬁww%w&hngf\mimb pragdered syrup. This

d t i t at ed th
oyt o rsscreyaari 3B B plTES Aghdea0 g0 g RSN of el M ) - 673, 2
Exanpl e 9nylanivhe %dro@thndé ﬁolﬁ_ag“‘i 5 rﬂmél[) 3n&"@?ﬁso'irr@pylethylamme 2 3 ml, 134

nyl - met hyl -"car banoyl ) - 4- (7 6%

Cyc! opentameRarsGHAdasin I (4] wﬁae@mm o Baios ST HAT Oy | st er

(95) WO ZrQrTgSi Qﬁ%@ngwﬁdéeé%ﬂﬁ% s e Eg'?rohﬁfhg |5§’B%X ‘?ﬁ% ?éagggn compound
35 was rendved acc |ng to proce dure descri

af f or ded wiad @lg@sDwith, TLC. Bﬂeﬁﬂﬂiltye reqctio trixtlrehexs Md@lt}bl%cﬁ@c WdllﬂOdm ori de

(380 ny, Wafe? ) was
di ssol ved“'%d éc%h%ggmﬁeﬂ’vﬁgﬁgg%%e%g A%@g@ﬁﬁp@r’a %g} aﬁidiédﬁ,&?wdd%'96
sulphate and evaporated under reduced pressure. The crude product was purified by
silica gel chromatography which gave the title product (820 mg, 82%.
10

Example 96

17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-13-methyl-2,14-dioxo-3,13-diaza-
tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carboxylic acid ethyl ester (96)

i35  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
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%).

20 MS(M+H").612.8

Example 97



5 ng, 2,0 nmol) was added and the flask was renoved fromthe ice-bath. The
reaction was followed wth TLC. After 2 h the reaction mxture was added to
5% citric acid and extracted three tines with ethyl acetate. The organic
phase was dried over sodium sul phate and evaporated under reduced pressure.
The crude pMSUHEYO RS purified by silica gel chromatogr BEhyEmE/@MIgave t he
title product (820 ng, 82% 10 Exanple 96 0 H 17-(7-Met hoxy- 2-phenyl -qu

i nol i n-4-yl oxy)-13-net hyl -2, 14- di oxo- 341_3-diaza-

tricycl o[ 13. 3. 0.0*4, 6*] oct adec- 7-ene-4-carboxylic acid ethyl ester (96) 15
Compound 95 (648 ng, 1,01 mmol ) was dissolved in degassed dichl oroet hane
(500 nL). Hoveyda- G ubbs catalyst 2:nd generation (35 ng, 0.055 mmol) was
added and the m xture was refluxed under argon atnosphere overni ght. The
reaction mxture was evaporated gs SN|I oqnd purified by chromatography on
silica gel (30 % EtOAc in toluene 5p 9 OQAc in toluene) to give the pure
title product (230 ng ng, 37%. 20 M +H ): 612.8 Exanple 97 WO

2005/ 073195 PCT/ SE2005/000097 134 1¥ / M O OHO Npv ~CH1

7-(7- Met hoxy- 2- phenyl -gq u inoli n-4-{2§k‘) 13- et hyl - 2, 14-di oxo- 3, 13-d i aza-

*

tricyclo[13.3.0.0"4,6"] octadec-7-ene car boxyl ic acid ethyl ester (97)

ol
N

17-(7-Methoxy-2-phenyl-quinolin-4-yloxy)-13-methyl-2,14-dioxo-3,13-diaza-
tricyclo[13.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid ethyl ester (97)
Compound 96 (260 mg, 0.42 mmol) was dissolved in 1,4-dioxan (20 mL}, 1.0 M

5  Lithium hydroxide (6.0 ml ) was added and the mixture was stirred at room
temperature overnight and then for six hours at 60°C. The mixiure 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

10 which gave the title product (130mg, 53%). MS (M + H) : 584,7

Example 98
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15  Cyclopropanesulphonic acid [17-(7-methoxy-2-phenyl-quinolin-4-yloxy)-13-methyl-
2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0%4 6*octadec-7-ene-4-carbonyl]-amide (98)



Compound 96 (260 ng, 0.42 mmol) was dissolved in 1,4-dioxan (20 nL), 1.0 M5
Lit hi um hydroxide (6.0 m) was added and the m xture was stirred at room
tenperature overni ght and then for six hours at 60'C. The m xture was added
to 5% citrifv acid and extracted 3 tines with ethyl acetate. The organic
phase was dr\V8d"6P&H95 sodi um sul phate and evaporat ed undercvsdaseeopr essur e.
The crude product was purified by silica gel chronmatography with DCM and 5%
MeOH 10 which gave the title product (;420ng, 53%. MS (M + H) : 584,7
Exanple 98 / I W 0O O HO=N NOOHU N O 15 Cycl opropanesul phonic acid
[ 17- (7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) - 13- met hyl -

2, 14-di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0' 4, 6*oct adec- 7- ene- 4- car bonyl ] - am de
(98) WO 2008pad¥B9 0 BSTTgSE20051d))0 OQSP (1B35mGodr Sumaod angFNAC ¥RE.70. 1 mol ) ,

DVAP (18,3 0.1 . nd .E 0.2 mml) was dissolved in DVF
(Lo iy mend2 gy B UiseRaRaT R (50 s s ariodre Y et Rher et ter

cycl opr opylesnigptefam wieeretfleboystbprébyfsuipiohimiird60BUNg (T8 Migiol) @nd DBW®I ) was
added. Af}gr SBI rring at R T gve{ ni ?h,t th%r_l{eactj n mxture was 5 added to
5% ci tri cl/Zoi% DBkt Wag eaded Hiftas stitripg &t i t AVREPIGPT thedeReian MAtiEe ¥agani ¢
phase yas@ghiddad 59V SifricSagt HAY eklridiad hrédemey AR edlyPHcdibe. ahborglsf r esi due was
purified two tinmes by silica gel chromatography which gave the title product
r

(20 ng). Phasewasdrigd)ovessogumisyiphaiepnéewpopated . The afforded residue was
purified two times by silica gel chromatography which gave the title product (20 mg).
MS (M+H)B87,8.

10 Example 99

[4-Cyclopropanesulphonylaminocarbonyi-17-(7-methoxy-phenyl-quinolin-4-yloxy)-
2,14-dioxo-3,13-diaza-tricycio[13.3.0.0%4,6*Joctadec-7-en-13-yl]-carbamic acid
tert.butyl ester (99)

15 N'-Hex-5-en-(E)-ylidene-hydrazinecarboxylic acid tert.butyl ester was prepared
according o 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-hydrazinecarboxyiic acid
tert.butyl ester instead of the corresponding hept-8-en derivative foliowed by

20 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



N -~ N N [4-Cycl op ropanesul phonyla mi nocarbonyl -17-(7-met hoxy-phe nyl-q u
in o(in-4-yloxy)- 2,
14- di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec-7-en-13-yl ] -carbam c acid
tert.butyl ester (99) 15 N -Hex-S-en-(E)-ylidene-hydrazi necarboxylic acid
tert.butyl ®QWPSTEAYSprepared according to the procedurecdesossidoadrin
Exanpl e 46 and 47 but starting fromhex-5- en-ol instead of hept-6-en-ol.
Compound 35 was treated as descri bed i.l 6Exarrpl e 48 but using the above
descri bed N -Hex-5-en-(E)-ylidene-hydrazi necarboxylic acid tert.butyl ester
i nstead of the correspondi ng hept-6-en derivative followed by 20
macr ocycli sation as described in Exanple 49 and hydrol ysis of the ethyl
gsg gz 6as mdﬁfsl CdndUB%UIBOFKﬁ%IBB&ngﬂolng&yUW @IcH ehL) Thes aflthmrdxed% 3mreiida(t58 ny,
mmol ) was i ssol ved in_dr S a rop W se
during on@‘)%ﬁ tereratyigsor 9 gy is %@'O&éaﬁr@éﬁgﬂw’ﬂbgaﬁ h%@?’é&%’? for 1 h
prior to jhehedditd éaﬂnNQEf-ICQ S’Plhélbéq@bus%ﬁéélweb@%@dtéb QRhaPYMSthé onam de (41
ng, 0.338 mmpl), § : 338 WD 2005/ 073195 PCT/ SE2005/ 000097 136
mmol ) andcmmn@qiserqgnlc Iey%ssvefmn?d.mnaeryratmﬂ:aredﬁ@lmt?d torpwificgtion Pvn was
stirred a o} Y 5] th Et CAc
(50 ) HoeC e SR e SRR e 2R 2870 Hrhel Fo o i o
DCM The bybRbCredS%r Y @888yers were dried, concentrated and subjected to
purification by 5 HPLC, which gave the title conpound as a white solid (14.3
ng, 0.018 mmol), Purity by HPLC > 95% M+H+ 788.3. Exanple 100 O M 0~ O
hl zN N~ OBExample 100~O

10 Cyclopropanesulphonic acid[13-amino-17-(7-methoxy-2-phenyl-quinolin-4-yloxy)-
2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0*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

15 todryness to afford the title compound (2.1 mg, 0.0026 mmol) Purity by HPLC >95%.
M+H™ 688.3.

Examplte 101
0
0
MN/\///\
° /

20 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 1R, 4R, 5R-3-0x0-2-0xa-



N ~/ 10 Cycl opropanesul phoni c

aci d[ 13-am no-17-( 7- met hoxy- 2- phenyl - qui nol i n- 4-yl oxy) -

2, 14-di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adec- 7- ene- 4- car bonyl ] - am de
trlfl uoroacetic acid salt (100) Conpound 99 (2.4 ng, 0.00304mml) was kept
in TFA-DCM W9 03139t room tenperature for 60 m n. Tolraene@sedmlyr) was
added. The sanple was co-evaporated 15 to dryness to afford the title
conmpound (2.1 ng, 0.0026 nmol) Purityﬁz HPLC >95% M+H* 688. 3. Exanple 101
ON 01 20 3-0xo-2-oxa-bicyclo[2.2.1]Heptane-5-carboxylic acid

hex- 5-enyl - met hyl am de (101) To HATU (2.17 g, 5.7 mml) and N nethyl

hex-5- enyl am ne hydrochloride (6.47 wmmol) in 5 nL DMF, under argon in an

i ce bath, bsquadqmtbﬁb6%a5156>§h@é@d¥835<@1n§05255%h%63&95 n&%ﬁ&f?%/ 0880?{
nmo In

137 bicyc 1 t ane- 5- carboxyli ¢ aci ,

DVF  fol Ié?ﬁi{l,‘?ﬂefgw gﬁ& @090l ni6 mﬂ@‘hﬁﬁf—‘ﬁ“‘%ﬂﬂ@(49t"'i“F‘r'ﬁhﬁde‘B'rre W@Snin, the

m xture V@gredsdtir ford hatrhéfsoifveﬁt \ﬁaéﬂevam?até@lmé!rémm]eéfm AERGAC éh@ resi due
di ssolved in EtQAc (70 -) d w'th saturated NaHCO3 (1 The
aqueous phhsanduygshsd w&lasémraed\NahiO@me . khegqyaous phase mag@xtractpﬁases

A, d
evapor ot et HIOAREERS M8 bilaRleithastb iors clniheg, IchEd A bl 2"
pet r ol eunNafh@p nflBRjiriedr b @rdéa.S6ui| ami @yapaqiljed)tféasfl@mmlfln CRfortDatéﬁraphy 411 Et QAc
- PB) gavﬁrﬁ{) 6|I|c%r8)e?%ﬁj 468 ypeejtrlo%vt\fmoétlhel( (jPEnglg(’J dé?;éibn b%%q%&@l e 102 &H 0

S0 NY
KMnO4, Rf 0.55 in 4/1 EtOAc ~ PE) gave the compound as a yellow oil (1.01 g, 75%).

10 Exampte 102

OH
] 0
N o N
SNPAY 0 S=0
H /
\E N N j>
's} S0 H

4-Hydroxycyclopentane-1,2-dicarboxylic acid 1-{(1-
cyclopropanesulphonylaminocarbonyl-2-vinylcyclopropyl)-amide] 2-(hex-5-enyi-
methylamide (102)

15 LiOH solution (0.15M, 53 mL, 8 mmol} was added to the lactone amide 101 (996 mg,
3.96 mmoi) in an ice bath and stirred for 1 h. The mixiure was acidified topH 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-
cyclopropanecarbonylyamide hydrochloride (4.21 mmol) and HATU (1.78 g, 4.68

20 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 t 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 miL), and dried over Na;80s. Flash column chromatography (200g YMC silica

25  gel, 2 - 4% MeOH in CH,Cl, gave white solids (1.25 g, 66%).



X 4-Hydroxycycl opent ane- 1, 2-di carboxylic acid 1-[(1
cycl opr opanesul phonyl am nocar bonyl - 2- vi nyl cycl opropyl ) -am de] 2-(hex-5-enyl -
nmet hyl am de (102) 15 LiCOH solution (0.15M 53 nL, 8 mmol) was added to the
| actone am de 101 (996 ng, 3.96 mmol) in an ice bath and stirred for 1 h.
The mi xtur e WREEPFied to pH2 - 3 with INHO and evepsrabeshner
co-evaporated with toluene several tinmes, and dried under vacuum overni ght.
(1R, 2S) - cycl opropanesul fonic acid (1- 13@1 no- 2-vi nyl -
cycl opropanecar bonyl ) am de hydrochl ori (4.21 mmol) and HATU (1.78 g, 4.68
20 mmol ) were added. The m xture was cooled in an ice bath under argon, DW
(25 mM-) and then DIEA (2.0 nm., 11.5 mml) were added. After stirring for
30 min, the nxture was stirred at rt for 3 h. After evaporation of solvent,
the residue was dissolved in EtOAc (120 nlL), washed successively with 0.5 N
HCl (20 @%m%apéaturat ed NaCl (2 x 20 nL), and dried over Na2SO4. Fl ash
col um chr omat ogr aphy (200g YMC sipwca 25 gel, 2 - 4% MOH in CH2Cl 2 gave
white solids (1.25 g, 66% . W) 200%/073195 PCT/ SE2005/ 0110097 138 Exanple
103 OH 0. ~0 O H NH7 N 0 Cycl anesUWypheni c acid
(17- hydroxy- 13- net hyl - 2, 14- di oxo- - 50
di azatricyclo[13.3.0.0' 4, 6"j ootagec-¥-e eMN*(‘%onyl )-am de (103) The
cycl opentanol 102 (52.0 ng, 0. 10:¢ As dissolved in 19 nL 1, 2-
di chl or oet hane (bubbled with arggn p®ior /t9 use). The Hoveyda- G ubbs 2nd
generation catalyst (6.62 ng, 10\nole %/s"/vas dissolved in DOE (2 x 0.5 m -)
and added. The green sol ution was dwith Ar for 1 mn. Aliquots (4 nL
each ) were transferred 10 i five to b- i crowave tubes. To the | ast
t ube Was %%D&O%?’?SH@%PPWQ%CS{%"?WFOW'Z‘ 3-me§1yﬂ£,1mc(ioxov-\@,1§-

5  diazatricyclo[13.3.0.0"4,6*]octadec-7-ene-4-carbonyl)-amide (103)

The cyclopentanol 102 (52.0 mg, 0.108 mmol) was dissolved in 19 mL 1,2-

dichioroethane (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

10 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,Cl,) gave 24.39 mg solids (Rf 0.28 in 10% MeOH - CH,Cl, with two
spots). The solids were combined with a 9.66-mg sample and subjected to a second

15 chromatography (2 — 8% MeOH in EtOAc) to give cream solids (23 mg) with 80% of
the desired compound (26% yield).

Example 104



sol vent. Each tube was heated by mcrowave (rt to 160 Cin 5 mn). Al
aliquots were conbined and the sol vent evaporated. Flash col um

chromat ography (silica gel, 3 - 7% MeOH in CH2Cl 2) gave 24.39 ng solids (Rf
0.28 in 10% MeOH - CH2CI2 with two spots). The solids were conbined with a
9. 66- ny sanPloeEi3¥hbj ected to a second 15 chronmat ogr apiyr/{i206s088yMeOH i n
Et OAc) to give creamsolids (23 ng) with 80% of the desired conpound (26%
yield). Exanple 104 WD 2005/073195 PCJ{gSE2005/000097 139 0 N~ S O O H O
N N O Cycl opropanesul phonic acid

{17-[2-(4-isopropyl thiazol-2-yl)-7-nmethoxyqui nolin-4-

yl oxy] - 13-nmet hyl -2, 14-d i oxo-3,13-d iazatricycl o[ 13. 3. 0. 0*4,

6*] oct adec- 7- ene-4- carbonyl)-am de (104)\5 DIAD (22 uL, 0.11 nmol) was
added to a m xture of the rretat hesi s produ 103 (23 ny),

2- (4-isopropyl -1, 3-thiazol - |)-7-meth uinolin-4-ol (24 ng, 0.08 mol),
and PPh3 (30 ng, 0.11 mml) n 1 nLNdrlT F, in an ice bath. The m xture
was stirred at rt overnight a rens vaﬁorated The residue (1.2 nL of a 1
.5-mL MeCN solution) was purif by prep- HPLC (Hypercarb 7 uLl100 x 21.2
mm 40%to 99% aqueous 10 MeCN ™h 1D mn) to give 3.18 ng M062308 as cream
solids (13 %yield). 1 HNWR (DMSO-d8) S ppm ngjor rotamer 0.99 (m 2H),
1.11 (m 2H), 1.20 - 1.30 (m 2H), A.37 and 1.38 (2d, J = 7.0 Hz, 6H), 1.46
-1.58 (m 2H), 1.70(m 1 H, 1.85 1o|—|)?90(dd\] 8.5 6.0 Hz, 1
Hy, 2.06 (br, 1 H), 26m1|—% HLI:& 2.52 - 2.62 (m 3H), 2.90
-2.97(m2H),306(s 3H) St\m S40-356(m2|—|)15397(s
3H, 460 (m 1 H, 504 (m 1 H,'5 4 ( 4 H, 566 (m 1 H, 7.16 (m,
7.58 w

Cyclopropanesulphonic acid {17-[2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-4-
yloxy]-13-methyl-2,14-dioxo-3,13-diazatricyclo[13.3.0.0%4 6*]octadec-7-ene-4-
carbonyi}-amide (104)

5 DIAD (22 uL, 0.11 mmoi) was added to a mixture of the metathesis product 103 (23
mg), 2-(4-isopropyl-1,3-thiazol-2-yl)-7-methoxyquinolin-4-oi (24 mg, 0.08 mmol), and
PPh3 (30 mg, 0.11 mmaoal) 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

10 MeCN in 10 min) to give 3.18 mg MV062308 as cream solids {13 % vield).
1H NMR (DMSO-d6) & ppm: major rotamer 0.99 (m, 2H)}, 1.11 (m, 2H), 1.20-1.30
{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)
15 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)

Example 105



(br), 8.02 (m, 10.92 (s, 1 H Exanple 105 WO 2005/073195 PCT/ SE2005/ 0001197
140 0 NOOOS5,0 11 O NIIIlIlp N{4-[4-(4-Cyclopropa nes u | pho nylam

i nocarbo nyl -13-nethyl-2,14-d ioxo-3,13-d iaza-

tricyclo(13.3.0.0*4, 6] oct adec-7-en-17-yl oxy)-7-met hoxy-qu inoli-2-yl]-th

i azol - 2-yI } -8 2%y | but yrani de (105) 5 Treatnent of cenpERgo&@d W th

4- hydr oxy- 7- met hoxy- 2-[ 2- (2, 2- di nmet hyl but anoyl ) am not hi azol - 4-yl ] qui nol i ne
as described in Exanpl e 104 gave the 1t4itle conmpound. LCMS: retention tine
2.30 min gradient 30%- 80%B in 3 mn (flow 0.8 nL/ mn, W 220 nm ACE
C8 3 x 50 mm nobile phase A 10 mM NH4Ac in 90% H20, B 10 nM 10 NH4Ac in 90%
ACN), (Mtl)+ = 807. Exanple 106 OHH NNCOP 0O

1- {(2- (Hex-5-enyl - net hyl - car banoyl ) - 4- hydr oxy? cycl opent anecar bonyl ) - am no}- 2
- 15 vinyl -cycl opropanecar boxylic acid eth ester (106) Reaction of
conpound 101 as described in exanple 102 _Rkut g 1- am no- 2-

vi nyl cycl opr panecarboxylic aclid ethyl este

instead of (1
R, 2S) - cycl opr opanesul foni ¢ WS 23495

PCT/ SE2005/ 000097

N-{4-[4-(4-Cyclopropanesulphonylaminocarbonyi-13-methyl-2 14-dioxo-3,13-diaza-
tricyclo[13.3.0.0%4,6]octadec-7-en-17-yloxy)-7-methoxy-quinoli-2-yl}-thiazol-2-yl}-
3,3dimethylbutyramide (105)

5 Treatment of compound 103 with 4-hydroxy-7-methoxy-2-[2-(2,2-
dimethylbutanoyi)aminothiazol-4-yljquinoline as described in Example 104 gave the
titte compound.

LCMS: retention fime 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 NH;Ac in 80% H;0, B 10 mM
10 NH4Acin 90% ACN), (M+1)" = 807.

Example 106

1-{[2-(Hex-5-enyl-methyl-carbamoyl)-4-hydroxy-cyclopentanecarbonyl}-amino}-2-

15  vinyl-cyclopropanecarboxylic acid ethyl ester (106)
Reaction of compound 101 as desc}ibed in example 102 hut using 1-amino-2-
vinylcycloprpanecarboxylic acid ethyl ester instead of (1R,2S)-cyclopropanesulfonic



141 acid (1- am no-2-vinyl-cycl opropanecar bonyl )am de hydrochl ori de gave the
title conpound. Exanple 107 Br o ~1 SO HO NNOO 5

1-{(4- (4-Brono- benzensul phonyl oxy- 2- (hex- 5-enyl - met hyl - car banoyl ) -

cycl opent anecar bonyl | - am no} 2- vi nyl - cycl opr opanecar boxylic acid ethyl ester
(107) Corrpo\ﬁiﬂd""f@%"{”lw nmy, 0.286 mmol) was di ssol ved i rctiden@s@odgen and
di chl oronethane 1 m. DABCO (2.2.2 -diazobicyclooctane) (96 ng, 0.857 mmol,
3 10 eq.) was added to the solution, f.'qLI1I owed by addition of Bsd (109 ny,
0.428 mmol, 1.5 eq). The reaction was stirred at roomtenperature
overnight, diluted with toluene (+10% ethyl acetate), washed with saturated
sodi um bi carbonate, brine, dried over sodium sul phate and evaporated. The
desi red peeidytianias-2olitgioyeidppanetatbonylehicaBydrociapide (Slematitgt OAc) Rf
0.25). Conversion 80% Yield 106 ng. 15 Exanple 108 fIBr OI1S" NN 0 0 W
2005/ 073168MPRYISSE2005/ 900097 142 1 7- (4-B romo-benzensu | p h

onyl oxy) - 13- net hyl - 2, 14- di oxo- 3, 13-d i aza-

Exampie 107

1-{[4-(4-Bromo-benzensulphonyloxy-2-(hex-5-enyl-methyl-carbamoyl)-
cyclopentanecarbonyll-amino}2-vinyl-cyclopropanecarboxylic acid ethyl ester (107)
Compound 106 (115 mg, 0.286 mmol) was dissolved in toluene 5 ml and
dichloromethane 1 ml. DABCO (2.2.2 —diazobicyclooctane) (96 mg, 0.857 mmol, 3

10 eq.) was added fo the solution, followed by addition of BsCI (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




tricyclo[ 13. 3. 0.0*4, 6*] oct adec- 7- ene-4-carboxylic acid ethyl ester (108)
Conmpound 107 (106 ng, 0.169 nmol) was dissolved in dichloronmethane (40 m)
and degassed by bubbling nitrogen through the solution for 20 m n. Hoveyda
- Gubbs 5 catal yst 1st -generation (10 ng, 0.017 nmol, 10 nol % was then
added and t H¥O2¢54T34%%e was refl uxed under nitrogen atnospl@sexovenmght. The
reaction mxture was then cooled down to roomtenperature and MP- TMI

pal | adi um scavenger (approx 100 ng) Wﬂ% added and stirred for 2.5 h. The
scavenger was renoved by filtration washed with 50 m of

di chl oronet hane. The sol uti on obtai ned was concentrated 10 by rotary
evaporation. The crude was purified by col um chronmat ography (Et QAc) to

give 61 ng7 -mbmétb‘énzek(m&;wbr@% mﬂmﬁzmﬁd]b&asﬂ daga- NO- 0 15

17-[2-(2-1sopr am no-thiazol-4-yl)-7- rrethoxdy nli
n- 4-yl Oxy]tnqyglqhig'{%g)p 561@ctadec -7-en€-4-carboxylic aci ethyl ester (1 08)

di 0x0-3, 1% fhf Rl 107 08 Rigl . {Bolnfio mﬁ%]o‘?é%toﬁgﬁ% arcﬁr&eorﬂeﬁ%émmn%n@m d

et hyl ester (109) | sopr opyl am no-thi azo oxy-qui nol 1 n- 4- ol

(220 ny, @e@amﬁﬁilt)yf( émn@r@geaﬁwramme@@wtlpnfwm@l?om%mgydama@rub@sol ved in

tirred atoEb ferdeerBnlo ) oG ARt 183R TGRS Meg B a2 aded.
The r eact nmntum was| refluwa@ usdenrnikogeat atn®8ghere evainigitt . TNMBaadtld:mmduw wds
T/ SE20051 S0t S Rl RE AR le: BB T eSTRd R Seer et enmren,
chl or of or mooThe mmdudmel@rﬁrsgmucfor 3 .8yeThe veav@ndel was mmoveaos) filratan phat e and
evaporat e%ndWaesh(e:é l\fwtﬁ S%r o]ch)# chhloromethane The solution obtained was concentrated

10 by rotary evaporation. The crude was purified by column chromatography (EtOAc) to

give 61 mg of product. Yield 60%.

Example 109

15 17-[2-(2-Isopropylamino-thiazol-4-yl)-7-methoxy-quionlin-4-yloxy}-13-methyl-2,14-
dioxo-3,13-diaza-tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carboxylic acid ethy! ester
(109)
2-(1sopropylamino-thiazol-4-yl)-7-methoxy-quinolin-4-o! (220 mg, 0.7 mmol) (prepared
as described in WO 00/59929) was dissolved in 7 ml of NMP (N-methyl

20  pyrrolidinone), one spoon of CsaCO3 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,



purified by preparative HPLC (G |son) (MeOH H20, 65% to give 21 ng of
product (yield 13% as well as 12 ng of isoner. 5 Exanple 110 HN) N'~ S O
NO NOH17-[2-(2-f soprop yla mino-thiazol-4-yl)-7-methoxy-q uion

l'i n-4-yl oxy] - 13- net hyl - 2, 14-

di oxo- 3, 13- A¥AZUSOTIIE ¢l o 13. 3. 0. 0*4, 6*] oct adec- 7- ene- 4- earisaxyionaci d
(110) 10 To the solution of the ester 109 (21 ng, 0.031 mmol) in a mxture
of THE (0.2 nl) and nethanol (0.3 m) mas added solution of LiCOH (4 ng,
0.17 mmol) in 0.15 m water. The resu tlng m xture was stirred at 60 C for
3.5h. After cooling to roomtenperature, acetic acid was added (30 eq). The
m xture was co-evaporated wth tol uene. The residue was distributed between
chl or of or mimd'\/ad!at phaseshesredizek-ephasted with chiorefatm, a'ﬁteecbnmbméd ohjaoroof orm 3

times, anl o ases re c ned drie hate and
evapor ate &5@5 OZ'Srﬁ%éa ep?'bqj%@pofﬁ?fg\ﬁ‘ epr%?ﬁﬁ‘ﬁ ® 111 WO
2005/ 173195nﬂ%@ﬂy$ﬁ@9@u‘é&|@@91@’9@ Gllééln HMeOH-N,0~85%9 tdgivilz 1 Ghg Bf roBuct

Cycl opropanesul phoni ¢ aci d 5(5. (2 |sopropyl am no-thi azo ? 4- yI ) - 7- met hoxy-
qui onl i n- M%}?‘&ﬁﬁ 28 3vsiasnid Hi¥xo- 3, 13- di aza-tricycl o[ 13. 3. 0. 0" 4, 6*] oct
adec- 75 ene-4-carbonyl} am de (111)

Example 110

A

T

—

17-[2-(2-Isopropylamino-thiazol-4-yl}-7-methoxy-quionlin-4-yloxyl-13-methyl-2, 14-
dioxo-3,13-diaza-tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carboxylic acid (110)

10 To the solution of the ester 109 (21 mg, 0.031 mmol) in a mixture of THF (0.2 ml) and
methanol (0.3 ml) was added solution of LiOH (4 mg, 0.17 mmol) in 0.15 m| water.
The resulting mixture was stirred at 60 °C for 3.5h. After cooling to room temperature,
acetic acid was added (30 eq). The mixture was co-evaporated with toluene. The
residue was distributed between chloroform and water, the water phase was

15 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



5 The acid 110 (20 ng, 0.15 mml), DVAP (28 ng, 0.225 mmol) and EDAC (58 ny,
0.3 mol) was dissolved in DM (1,5 nL). The reaction m xture was stirred
overnight at R T. whereafter cycl opropyl sul phonam de (91 ng, 1.125 mol)
and OBU (114 pL, 0.75 nmol) was added. After stirring at RT overnight the
reacti on m XQUESAEYSadded to 5% citric acid and extraceetsthomeotsrmes with
chl oroform The organi c phase was 10 dried over sodi um sul phate and
evaporated. The afforded resi due was Wﬁi fied by preparative HPLC to give
the title product (5.6 ng) (yield 249 . Assays The conpounds of the
invention are conveniently assayed for activity against the NS3 15 protease
of flavivirus such as HCV using conventional in vitro (enzyne) assays or
cell culture assays. A useful assay is the Bartenshlager replicon assay
di scl osed in EP 1043399. An alternative pépl icon assay is described in WD
03064416. 20 A conveni ent enzyme assay [Mvol ving the inhibition of
full-length hepatitis C NS3 ijs essentn gy as described in Poliakov, 2002
Prot Expression & Purificatign 393 3L1T WD 2005/073195 PCT/ S E2005/ 000097
145 Briefly, the hydrolysis o depsi pepti de substrate, Ac-
DED( Edans) EEAbuyy[ COJ ASK( Dabc 2 (AnaSpec, San Jose, USA), is neasured
spectrofl uoronetrically in the presgnce of a peptide cofactor,
KKGSWVI VGRI VLSCK, as described by Landro, 1997 Bi ochem 36 9340-9348. The 5
enzynme (1 nM is incubated in a b r such as 50 mM HEPES, pH 7.5, 10 nM
DIT, 40%glycerol, 0.1 % n-octyl - coside, with 25 M cofactor and
inhibitor at say 30 C for 10 iy onfthe,reaction is initiated by
addition of substrate, typical B%Tﬁr‘a%s. Inhibitors are typically
di ssol ved in DMSO, sonicated f véttexed. The sol utions are
generally stored at -20C between ne ments. 10 An alternative enzyne
assay 1s &?cslc?prr(lagaen%sluITDh\(/)\%w)icoa?i:?dga%?p?(’Egso%wgy?e}/rﬁing-r%higzcé{—d«-yl)-?—methoxy-
guionlin-4-yloxy]-13-methyl-2,14-dioxo-3,13-diaza-tricyclo[13.3.0.04,6"]octadec-7-
ene-4-carbonyl} amide (111)
5  The acid 110 (20 mg, 0.15 mmol), DMAP (28 mg, 0.225 mmol} and EDAC (58 mg,

0.3 mmol) was dissolved in DMF (1,5 mL). The reaction mixture was stirred overnight

at R.T. whereafter cyclopropyisuiphonamide (91 mg, 1.125 mmol) and DBU (114 L,
0.75 mmol) was added. After stirring at RT overnight the reaction mixture was added
to 5% citric acid and extracted three times with chloroform. The organic phase was

10 dried over sodium sulphate and evaporated. The afiorded residue was purified by
preparative HPLC to give the title product (5.6 mg} {vield 24%).

Assays
The compounds of the invention are conveniently assayed for activity against the NS3
15 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 03084416.

20
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.



NS3/ 4A protease conpl ex FRET peptide assay. The purpose of this in vitro
assay is to neasure the inhibition of HCV NS3 protease conpl exes, derived
fromthe BM5, H77C or J416S strains, as described bel ow, by conpounds of
the present WHYEHIIHS. 15 This assay provides an indi cat ponspfodiewef f ecti ve
conmpounds of the present invention would be in inhibiting HCV proteol ytic
activity. Serumis taken froman HCV-ijpEected patient. An engi neered
full-length cDNA tenplate of the HCV genone (BMS strain) was constructed
from DNA fragnments 20 obtained by reverse transcription-PCR (RT-PCR) of
serum RNA and using priners selected on the basis of honol ogy between ot her
genot ype Beeflyt thei hysrolysiootf 4 depsipeptelersubstraterA®f t he entire genonme sequence,

a 25si ?E&?b&@d%&éﬁ%ﬁﬁ&ﬁﬁf@ﬁ% ?r'm?éﬂ%&a%é&&‘c’n'sngééﬁ t “égaham sw
o o o HH 3 o ksl Fbaiag Eagen. 2.0 11

rl\lenst Puc!t &K@BV?/%ZGEwﬁligsgﬂggaggjfmgéilpmﬁdro, w7g>;§%§rdésﬁﬁqmtgst4af Hﬁthgenot ype

TS ST 400 A s O e

Purcel | (Nb | @daltme% S8 6tyE laéaedé)whﬂhl bfactanankhibithBR §8B60 see
Yanagi , DJI;‘l)l%‘ry?ell G(g%qniggon S. U Zﬂ(}ngh Proc. I\Ilatl Acgd Sci .

U S A 94‘5Q @6)10megwwggpm§@7rfeacwm i gitiatad b additierof sbatyely, Heowdy 0-5146
Pur ool 1| R RRELsER8 dhnlorsGre Gt el APHIS A sonle BRI AR AT |17 ang

JAL6S str mrtwedtrﬁmecﬂutmm aveaenécily ptocatLait-2 T odtweeo omdrisnaarheris NS3/ 4A
pr ot eZQe conpl exes. DNA encodi ng the reconbi nant HCV NS3/4A prot ease
conpl (am no acids 1027 to 1711) for these strains were mani pul ated as

descri bedAn lauerﬁati\@aériziyw assaly igjesdripee inGald d}ma'ml%md%mblbyﬂ arCHCBr ennan D,
Nar di g&S kuh] er C, Pe)v{}{ ces R. Blﬂﬁhem st r : 562032,
(1999)) &fyRfotegse cPRRlq Pe% SUBRY 2 gP“[fB?ﬁe 'Sa{ &’ a3 Re 3' -end
of the 3 {§ NekAread Iﬁglbrti@g'(ﬁ’m'lc\ﬁ- RS3qYstbaidCoPlekds, WAy rBPhe Bars Of t he
NS4A- NSAB cl eavage site (amno acid 1711) was changed to
H77C or J4168S strains, as described below, by compounds ©of the present invention.
15 This assay provides an indication of how effective compounds of the present

invention would be in inhibiting HCV proteolytic activity.

Serum is taken from an HCV-infected patient. An engineered full-length cDNA
template of the HCV genome (BMS strain) was constructed from DNA fragments

20 obtained by reverse transcription-PCR (RT-PCR) of serum RNA and using primers
selected on the basis of homology between other genotype la strains. From the
determination of the entire genome sequence, a genotype | a was assigned to the
HCV isolate according to the classification of Simmonds et al. (See P Simmonds, KA
Rose, S Graham, SW Chan, F McOmish, BC Dow, EA Follett, PL Yap and H

25  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 (J4LES). The infectious clones, H77C {l a
genotype) and J4LBS (I b genotype) can be obtained from R. Purcell (NIH) and the
sequences are published in Genbank (AAB67036, see Yanagi,M., Purcell.R.H.,

30 Emerson,S.U. and Bukh. Proc. Natl. Acad. Sci. U.S.A. 94 (16} 8738-8743 (1997);



a glycine to avoid the proteolytic cleavage of the lysine tag. Furthernore,
a cysteine to serine mutation can be introduced by PCR at am no acid
position 1454 to prevent the autolytic cleavage in the NS3 helicase donain.
The variant DNA fragnent can be cloned in the pET21b bacterial expression
vect or ( NovYeHPS4iiPst he NS3/4A conpl ex 15 can be expressedsimofEsoberi chi a
coli strain BL21 (DE3) (lnvitrogen) following the protocol described by P.
Gallinari et al. (see Gallinari P, Brepgan D, Nardi CBrunetti M Tonei L,
St ei nkuhler C, De Francesco R, J Virol. 72(8):6758-69 (1998)) wth

nodi fications. Briefly, NS3/4A expression can be induced with 0.5nmM

| sopropyl beta- D thiogal actopyranoside (I PTG for 22hr at 20'C. A typical

f er ment at A605424Y, bge Yaebgid 2 Gt Gigireoi, Batpiry M8 Emefsons. U elurcgifidHeand he cel | s

are resus ded. i,n lysjs,.b I 0 nlL/g) consisting of 25nmM

N- ( 2Hydr O%L)EQJ 91"3'9%%‘?‘55§1i)n£‘5{\ﬁ9(9§f)|5t hane Sul fonic acid) (HEPES), pH7.5, 20%
gl ycerol, 500nmM Sodi um Chloride (NaCl), 0.5% Triton-X1 00, | ug/nL

| ysozyne, m Chl ori de ( asel, 5nmM bet a-

Mer capt oefl H%'\éa% a”W‘Hf%%%‘éa'F%NPeo‘FOPH?“UO”EF 4‘?{/P G '%{?TPH@CEP@PM%etl c acid
25 (EDIA) Nig3en bB@H&@)oonﬂﬂ’é‘ﬂé@eDNA%cﬁﬂﬂg'tﬁ@%@h@%afn@HCﬁpN@Bm% fbtedse The

honogenate is sonicated and clarified by ultra-centrifugation at 235000 g
for 1 hr &pmplex¢amingasifsol @7ite 1ada)at9rm§eser$§a@§p*@fﬁmw dleda@sfdesgiibed
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col um Su‘t)r?ergﬁélytlsczgga\g)a{g% |g%il1jé }\llsgrhaethggsevgotnbalr? u'lff:ceevrarigng %aWrzg%DeErﬁ ca 'E.Z 5, 20%
cloned in the pET21b bacterial expression vector (Novagen) and the NS3/4A complex
15 can be expressed in Escherichia coli strain BL21 (DE3) {Invitrogen) following the
protocol described by P. Gallinari et al. (see Gallinari P, Brennan D, Nardi C, Brunetti
M, Tomei L, Steinkuhler C, De Francesco R., J Virol. 72(8):6758-69 (1998)) with
modifications. Briefly, NS3/4A expression can be induced with 0.5mM Isopropyl beta-
D thiogalactopyranoside (IPTG) for 22hr at 20'C. A typical fermentation (10 1) yields
20  approximately 80g of wet cell paste. The cells are resuspended in lysis buffer (10
mL/g) consisting of 26mM N-(2Hydroxyethyl)Piperazine-N'-(2-Ethane Sulfonic acid)
(HEPES), pH7.5, 20% glycerol, 500mM Sodium Chloride (NaCl), 0.5% Triton-X100, |
ug/mL iysozyme, 5mM Magnesium Chloride (MgClI2), | ug/mL Dnasel, 5mM beta-
Mercaptoethanol (BME), Protease inhibitor - Ethylenediamine Tetraacetic acid
25 (EDTA) free (Roche), homogenized and incubated for 20 mins at VC. The
homoegenate 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
30 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,



gl ycerol, 300mM NaCl, 0.2% Triton-XIOO, |1 OrYM BVE). Sanple is | oaded at a
flow rate of Immn. NS3/4A protease conplex3 0 containing fractions are
pool ed and 10 concentrated to approximately 0.5ng/ nL. The purity of the

NS3/ 4A protease conpl exes, derived fromthe BMS, H77C and J4L6S strai ns,
are typi calYQHGd%e¥ to be greater than 90% by SDS- PAGRCAISH20WEE®097
spectronetry anal yses. The enzyne is generally stored at -80'C, thawed on
ice and diluted prior to use in 15 asggy buffer. The substrate used for the
NS3/ 4A protease assay, is conveniently RET S 1 (Resonance Energy Transfer
Depsi peptide Substrate; AnaSpec, Inc. cat # 22991)(FRET peptide), described
by Taliani et al. in Anal. Biochem 240(2):6067 (1996). The sequence of

thi s pepbD@mMNI@ o6y ThlaselOth 16heV NodagdSEMBMEpIThedaemlaige site except
there is

o ) he han_an_ amn.de, band_at the 20 ¢l eavage site.
The. pept 148ed 3he ol B Tl BYAa s S AEbRH BRLT Rou Pt fEnt *° nasian
conpl exeﬁuﬁérr% (diaﬁnafbs Uit B)excmfpe]??hm%ﬂ' riconeXy NI LIMicke pfotéil;% @Inmiemlth Fla I i
i nvention, an e fo iQn o orescent react roduct s followed in
real ti SOy &i”ﬁesd}{tgﬁeﬁ (Sae; a8 “1@6 .ex%%tf‘%‘ﬁ" #@@@@HF’%‘%&P@ as foll ow
HEPESsand G ycerol (U trapure) can be obtained from G BCO BRL. Dirnethyl
Sul f oxi de (DMSO) is 25 obtained from Signa. Beta- Mer capt oet hanol is obtained
from Bi o NI poteareromMiex-caanipofastials ?jﬂ_p_og!ed@ndllgmj%@ aqgsaliiog Ty i t on;
15 % G yesiuRin sukiidéx-8360 %@J&?ﬁﬁ@é@a withWMiet DabsRRNAeRERLHeE Obyom a 2nv
stock 2 0 solution in DMBO stored at -20'C). HCV NS3/4A type la (lb), 2-3
nM fi nal JvepebAMMIMNaCY Oate d risunK B0 JOauk B uEpawg ig | aerle® pH7. 5,

20% gl yc I 9 i - ounds with
porenct ccaspEddl NP Jg@ﬁé"%ﬁﬁf’?g ! E%ﬂ%a'@o%%&p% fBb5/ 000097
148 d§sayoremntrbtediadeprodreateyrs bingirel. byreguditnef t6€ I4A pBS#ageo t he assay
buffer and/or reduc] I S trati . 0.,300 The assay
is conveﬁP@R@F“?g’p“%ﬁ%’%ﬁl@ﬁmﬁﬁﬁyﬁgﬂﬁi‘f?'@ﬁ%g}t ae"ﬁl %%’cﬂic%‘md@%%%m Fal con.
5 Each weklgrexeat than 9025y SNS3PAGERMtreasespeehpinelty analgsesay buf fer, 50ul of a

conpound of the present invention in 10% DMSQ assay buffer and 25ul
substrate in

The enzyme is generally stored at -80'C, thawed on ice and diluted prior to use in

15 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

20 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 (DMSQ) is

25  obtained from Sigma. Beta-Mercaptoethanol is obtained from Bio Rad.

Assay buffer: 50m.M HEPES, pH7.5; 0. 15M NacCl; Q. 1% Triton; 15 % Glycerol; 10mM
BME. Substrate: 2 uM final concentration (from a 2ZmM stock 2 0 solution in DMSO
stored at -20'C). HCV NS3/4A type la (Ib), 2-3 nM final concentration (from a 5uM

30 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



assay buffer. A control (no conpound) is also prepared on the sane assay
plate. The enzyne conplex is mxed with conpound or control solution,
typically for 1 min before initiating the enzymatic reaction by the
addition of_ substrate. The assay plate is 10 generally read i medi ately

usi ng a spetPPYPlictShet er such as a Cytofluor Series ~4000/SER®FO@OCt i ve

Bi osysterns). The instrunent is conveniently set to read an em ssion of
340nm and excitation of 490nm at 25' GggReactions are generally followed for
approximately 15 mnutes. 15 The percent inhibition can be calculated with
the foll ow ng equation. 100.- [(dFl nh/dFcon) Xl 00] where dF is the change in
fluorescence over the linear range of the curve. A nonlinear «curve fit is
appl i ed gssayrmni behinbide inove sengitivet pyaaddimg 8aug/miaB8Atthdhé086agfifuifet | ve

concentratian )ia t by, t.he .u sQftware such as Excel Xl -fit
sof t war e%%ﬁ%‘%(dlﬁ'g'%gﬁgé %aﬁghqgiﬁ& ‘503‘&?%{?%‘9&)’[? ??OPM'C/ x)"D))) Enzyne assays
conveniently utilize a fluorescence resonance energy transfer (FRET)

i ncipl . ' CV. NS '
bt of ease BRPETPHEAONGIPID T SSVRGD SoBIE PAAGOABHS DIREy Plals Fo: ity
measus ed Eiabh &ell SofRitls T840 WD 4 Al protsEREdofnpRSSIAYasHS) BEFfAN5@XN@F hat | on
wavel ength of 355 nm and em ssion wavel ength of 500 nm The initi al

vel oci t y CREPOWH! ediE PResREY Inveptamio 10w R aggythuiiehand Ledfubgtrele i ncr eased
f1 uorescenes diHepN® bbhtfst (ﬁ&c&nﬂ%&ﬁ?%kyﬁgo bftarddsh HeNH3S SR e 2Rtk C{Me)avage

event. 30 An alternative enzy can be carried out as follows:
2005/ 073 05/"RETPIBBRI 05 MPGEI09h compouvsascoalirg! solRdioontypisalit foHEWING3 f ul |

e par 11 Sare nfiBind SPEERAAR BBl e Julis) B flbsFare, The BB PR D 20 "
am ndYac gangeliurmadémaie diiEgWSIngGREpACBGEh¢tometar socilab v GytafhariSehiee) |
general | b8 RALSEERR Hosh e STRS I RNER 1€ LohfbiRF sel RFrBRGH

emission of 340nm and excitation of 490nm at 25'C. Reactions are generally followed

for approximately 15 minutes.

15 The percent inhibition can be calculated with the following equation.
100.- [(dFjun/dF con)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 (ICso) is calculated by the use software such as Excel X|-fit software
20 using the eguation:
y=AH(B-A)(1+((CX)"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
25  continuous fluorometric assay using an excitation wavelength of 355 nm and
emission wavelength of 500 nm. The inifial velocity may be determined from 10
minutes continuous reading of increased fluorescence intensities as a result of the

NS3 protease catalyzed cleavage event.

30 An alternative enzyme assay can be carried out as follows:



substrate (Ac-Asp-d u-Asp( EDANS) - G u- G u- Abu-yp-[ COO) Al a- Ser - Lys( DABCYL) -
NH2, MAL548. 60 can be purchased from AnaSpec RET S1, CA USA) and is
typically prepared as a 1.61 mM stock solution in DMSO. Aliquots
(50131/tube) should be wapped with aluminumfoil to protect fromdirect

| i ght and st ¥d@597319520 C. 10 Reference conpound-1, N-178&rmidolks@egequence
of AcAsp-D-d a-Leu-11e-Cha-Cys, MN830.95 may be purchased from BACHEM
Swi tzerland and is generally prepare 4 a 2 mM stock solution in DVBO and
stored in aliquots in -20C. 1 M HEPES buffer may be purchased from

I nvi trogen Corporation, storage at 20C. 15 dycerol may be purchased from
Sigma, 99% puri ty. CHAPS, 3-[(3-Cho | am

i dopr opyIMaterns$ hyl anmoni o] - 1- pr opanesul f onate: may be purchased from

Resear ch ani cs vV n 0H44125, USA. MAG14. hr ei tol
(C el and Fg&gﬂlgmam Bg\ﬁoﬁ‘%%'gl%’gwr%ﬂzymw Pglprgpasr{agraagsgowhiﬁéop O may be
pur chased) Pragn $Xpreskivh’d pBﬁrmtlan 26120028 369 B79 Y0 Re NSAHA co"rﬁitt&r ultra pure
(TRI S- (hydr oxynet hyl am nopet hane) 63/9 @ﬁgurcb{fégd fromICN Bionedicals

r

I nc. SodiCORYRHETSYHE 2Mmapngadsheeduse MASGK (commercially

N- dOd%CWavBr%bWé)"Béﬁé?ﬁll\%dﬁrepﬁréH AL R0 stERY semn@#rrpbm THeORISFgMa, st or age
- 25 20C. E nent crotiter plates (white cliniplate, ThernoLab Systens

cat no. 950 9 AEﬁﬁﬁrﬂérpﬁs%E@éNﬁé@lB%hﬁbuﬂ m@é‘\'arﬁﬁftws@ﬁ?@ﬁ— 30 Ascent
Luori ehgep 484 Bl 25RO AUBaR 295, BFSLR5, BRFSE2005/ 000097

150 Met ho eri ment a r oce
typically prepared as a 1 61 mM stock solution in DMSQ. Aliquots (50ul/tube) should

be wrapped with aluminum foil to protect from direct light and stored in -20 °C.
10
Reference compound-1, N-1725 with a sequence of AcAsp-D-Gla-Leu-lle-Cha-Cys,
MW 830.95 may be purchased from BACHEM, Switzerland and is generally prepare
as a 2 mM stock solution in DMSO and stored in aliquots in -20°C.
1M HEPES buffer may be purchased from Invitrogen Corporation, storage at 20°C.
15 Glycerol may be purchased from Sigma, 99% purity.
CHAPS, 3-[(3-Cholamidopropyl)dimethylammonicl]-1-propanesulfonate: may be
purchased from Research Organics, Cleveland, OH44125, USA. MW614.90
DTT, DL-Dithiothreitol (Cleland Reagent: DL-DTT) 99% purity, MVW.154.2 Storage:
+4°C.
20 DMSO may be purchased from SDS, 13124 Peypin, France. 99.5% purity.
TRIS, ultra pure (TRIS-(hydroxymethylaminomethane), may be purchased from ICN
Biomedicals Inc.
Sodium Chloride, may be obtained from KEBOlab AB.
N-dodecy!-B-D-maltoside, minimum 98%, may be purchased from Sigma, storage -
25  20°C.
Equipment
Microtiter plates (white cliniplate, ThermolLab Systems cat no. 9502890
Eppendorf pipettes
Biohit pipette, muiti dosing
30 Ascent fluorimeter, filterpair ex 355nm, em500 nm



10 mM stock sol utions of the conpounds are nmade in DMSO. The stock sol utions
are 5 stored in roomtenperature while testing and placed in -20C at

| ong-tinme storage. Assay buffer A: 50 mM HEPES buffer, pH=7.5, 40%

G ycerol, 0.1% CHAPS Storage: roomtenperature. 10 mM DTT (stored in

al i quots at WeS'HAWSadded fresh at each experinent) 10PESENOHOSREr B: 25
mMV TRIS pH7.5, 0.15 M NaC, 10% gl ycerol, 0.05% n-dodecyl-R-D-naltoside 5mM
DIT (stored in aliquots at -20C and addgd fresh at each experinment) Assay
sequence: 15 Preparation of reaction buffer (for one plate, 100
reactions)(buffer A) 1. Prepare 9500pl assay buffer (HEPES, pH=7.5, 40%
glycerol and 0.1 % CHAPS in de ionized water. Add DITT giving a final
concentration of 10nmM (freshly prepared for every run). 2. Thaw rapidly the
NS3 pr ot eiﬁtﬁ‘oao 3. Add 13.6 pl NS3 protease and 13.6 pi NS4A peptide and m X
properly. e the mxture for 15 mnutes in roomtenperature. 4. Place

t he enzynéxparpudnta grotgadore:back into liquid nitrogen or -80C. as soon as

i bl e. i+ i buf f f I
Poact i onsf ¢ Ul FERR ALt ST ttis e cShd b1 mER” rhaRist shltons a 15 1
NaCl , 9. SswMdEDTédom i€ipemture vk tedting Gnd placed o dmegl at (chgiakicpsdede i n de

i oni zed vvﬁter. dADTT giving a final concentration of 5mM (freshly
prepared 'OYHPY run). 6. Thaw the NS3 protease rapidly. 30 7. Add 27.2 pl

NS3 pr ot egg enMIMERBS Gufier, NEdA apti dgcédd oMk gHapsrly. Leave the mixture
for 15 mnutes in roomtenperature. WO 2005/073195 PCT/ SE2005/ 000097 151 8.

Pl ace t heSERZIANECYR HRPYSIWiEI on back into liquid nitrogen or -80C as soon as
10 mM DTT (stored in aliquots at -20°C and added fresh at each experiment)

10 Assay buffer B:
25 mM TRIS pH7.5, 0.15 M NaCl, 10% glycerol, 0.05% n-dodecyl-B-D-maltoside
5mM DTT (stored in aliquots at -20°C and added fresh at each experiment)

Assay sequence:

15 Preparation of reaction buffer (for one plate, 100 reactions}{buffer A)
1. Prepare 95001 assay buffer (HEPES, pH=7.5, 40% glycerol and 0.1% CHAPS
in de ionized water. Add DTT giving a final concentration of 10mM (freshly prepared

for every runj,
2. Thaw rapidly the NS3 protease
20 3. Add 13.6 pl NS3 protease and 13.6 pl 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.

25  Preparation of reaction buffer (for one plate, 100 reactions)(buffer B)
5. Prepare 9500ui assay buffer (TRIS, pH=7.5, 0.15 M NaCl, 0.5 mM EDTA, 10%
glycerol and 0.05% n-dodecyl p-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.

30 7. Add 27.2 pI NS3 protease and 13.6 pl NS4A peptide and mix properly. Leave
the mixture for 15 minutes in room temperature.



possi bl e. Preparation of inhibitor/reference conpound Make a dilution series
of the inhibitors in DMSO to 100x the final concentrations 10, 1, 5 0.1,
0.01 and 0.001 M The final DMSO concentration in 100pl total reaction
volume is 1% Mike a dilution series of the reference conpound, N 1725 in
DMSO t o 100xou#ms/ofiipal concentrations 120, 60, 30, 15, PCTBEamd0@0Y5 nM

Ei ght enzynme control wells are needed for every run. 10 Blank wells contain
95pL buffer (without NS3 PR), 1 pL DI\@ and 5pL substrate. Preparation of
FRET substrate Dilute the substrate stock solution (1.61 m\M w th assay
buffer to 40 pMworking solution. Avoid exposure to |ight. 15 Assay
sequence Use 96-well cliniplate, the total assay volune per well is 100p1l.
1. Add 9L ofPiasspay chrfri@bidck seREiBn BEEK in® lighetbnikphen Bhidurt ek/soehasence
conpound 3. Pre incubate for 30 mnutes at roomtenperature 20 4. Start the
reaction WSQ&HI ng 5pL 40 pM substrate solution (final concentration 2pM

5. Read cpfgdamé{%sdfynﬁ@foﬁzgefg’rf&gtcgﬁ,g_@hn@x =355nm and em=500nm nonitoring the
i ncrease uor escence ot the pro ression curve (within
| i near rdﬂ@*@ aQ”Ut'OJ.'(ﬁef'P%f e iﬂ'ﬁ‘?ﬁorér'mDéI@thForﬂ%t e fnghronspofptions 18nti ni ti al
I
velocidy yu %{ gﬁcﬁ’ﬁ‘btm \Mﬁ{l eﬂ%“ﬂr‘.d“@n)r’é{@‘dé‘kcén%‘ah&# oo n@@“‘ié@@[‘%&%@,

Cal cul'at e Abn 1tron ect enzyne contro
PCT/ SE2005/1000097 152 Treat nent of Results The resul t i's expressed as

Vo EDTET L afutfsRdefel of PATRIEE A% Rndotfl S8 M728"n BRago b 108@indGin! "M of
concentrations 120, 60, 30, 15, 7.5 and 3.75 nM.
Eight enzyme control wells are needed for every run.
10 Blank wells contain 95uL buffer {without NS3 PR}, 1uL DMSO and 5plL substrate.
Preparation of FRET substrate

Dilute the substrate stock solution (1.61 mM) with assay buffer to 40 pM working
solution. Avoid exposure to light.

15 Assay sequenhce

Use 96-well cliniplate, the total assay volume per well is 100pl.
1. Add 95uL of assay buffer fo each well
2. Add 1yl inhibitor/reference compound
3. Preincubate for 30 minutes at room temperature
20 4. Start the reaction by adding 5yl 40 pM substrate solution (final concentration
2pM)
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
25  the slope as an initial velocity with respect to each individual inhibitor concentration.
7. Caiculate %inhibition with respect to enzyme control.



Cal cul ation of % inhibition: The initial velocity is determ ned from 10

m nutes 5 continuous reading of increased fluorescence intensities as a
result of the NS3 protease catal yzed cl eavage event. The change in sl ope
for the inhibitor conpared to the enzyne control gives the % inhibition at
a certain ohYONIBAS on. Cal cul ation of Ki: Al inhibit8C¥SENeAWEEted as if
they follow the rules of conpetitive inhibition. The IC50 value is
calculated fromthe inhibition values;f a series of inhibitor 10
concentrations. The calculated value I1's used in the follow ng equation: K
=l C50/ (1+S/Km) Plotting of the graph is done by help of two cal cul ation
progranms: Grafit and G aphpad 15 Various conpounds of the invention

exenpl i f Tezataboiwe Risslis ayed | C50s in the range 1nMto 6.9 m crom)l ar and
ED50s in b-mcro t Crono e nth ve as Dr ug
escape rgb?é‘? é%eﬁ%{??%er# %Wq]’lgﬂ%” 3 ?%’Eﬁ'”& PP?”’ gsgrefeﬁ] f 8% 8t tre pl at es
can be u$§!delir9nﬂ€dr¢mn ne resi stance devel oprrent rates and to sel ect out
drug esca t an eing tested ded at concentrations
around tﬁ:gfct“a@ %§/ 'Phﬂ?’t'%a eg"'&ﬁiﬁ?'PE’é)t'§§ef%m'”e@§ ﬁSF‘é‘E‘P@ﬁ After the

appr opri b inuens réeling m#@@hs&ﬂfmﬁééc@%é heembitRbRRSEreditioV iHeNg®  the
super nat ant or Iysed cells is neasured. 25 The follow ng procedure is

f ol | owed PER e%ﬁ?b‘@é%{ cleaags svenb i hewbargs insips forithe ihi %e%eareatto t he
concent r Q8D i .gm%ﬁatfcé@a?rﬁ%nééa%awtease activity of
fie HinRle SoRT) FOSPRTY

untreate tarting Inhibitory Concentration) are
passaged QatﬁUfatlee lof Képﬂ“llk’chjhltm’l |ar@tre@tedAn ifgheyiedow theagules sf C@mﬁftﬂw%u ent from

fost comSbUTdr o TER A3 8 A a3 BhERs VoS e Sy Pulble el s
W th lﬂestonma:amtratmch dthe tchieusdarbval o ceurdedan trerfpll@vidg addatieronal I y two

respecti (T;g L' ¥§}%} d hi gher concentrations. (See the table bel ow Wen the
vi ral ﬁé) i epI i con propagation (for exanple as nmeasured by HCV

Plotting of the graph is done by help of two calculation programs: Grafit and

Graphpad
15 Various compounds of the invention exemplified above displayed 1Cses 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

20 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 EDsp using, say, 8 duplicates per
concentration, After the appropriate replicon incubation period the protease activity in
the supernatant or lysed cells is measured.

25  The following procedure is followed at subsequent passages of the culiures. 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



protease activity) is permtted at the highest non-toxic concentration (5 -
40 ] M, 5 2-4 parallel wells are collected and expanded to give nateri al
for sequence analysis and cross-w se resistance. Key: Viral growh
permtted Virus production inhibited 10 125 x SIC 125xSIC 25xS/C - 25 x
SIC5 x SI @B 5 X SIC -~ No conpound 25 x SIC 5PKTSEROSRINT conpound
5x SICSIC SIC -3 No conmpound SIC -3 No conpound Pass 1 Pass 2 Pass 3 Pass
4 Pass 5 Alternative methods for assggging activity on drug escape mutants
include the preparation of nutant enzyne bearing the distinctive nutation
for use in standard Ki 15 determ nations as shown above. For exanple WO

04/ 039970 descri bes constructions allow ng access to HCV proteases bearing
the 155, @&bftréinaidio &l withugstesogpend aibitherdasneacorsentyation mntilegldiiohaltyt | ve

pressure of BILN 206 /X-950. Susch canstru can then be engi neered
into replﬁW@dﬁSRFé?é't’%'Vi'V%ﬁ%prl"g %”t?ﬂc?’ﬂ@?\?mdg??g%e %%:feotgegg\g , thereby al | owing
ready assgmsAeRY vitd) cBmpBhémtl dAre@BER Yropabatidrefidradxaplé ¥€ Mme2Burainyoiod i s

active against a give drug escape nutant. WO 2005/073195 PCT/ SE2005/ 000097
154 P450prRigass Ecivdiy Brrermitiessithe obestewnpexinganeantiaben (Hivé8¢V8n t hr ough

the main é-i.%fa?%f&w fis SfdSonbet eg{]gﬁ&esﬁﬁms GEShERBABPs 84 e ricenansent | y

determ ned i'n baculovirus In
and cross-wise resistance.

Key:
Viral growth permitted

Virus production inhibited

10
125 x SIC
125 x SIC 25x SIC —
25x SIC 5 x SiC
25 x SIC 5x8SIC —» No compound
25 x SIC 5xSIC —»  Nocompound
5xSIC SIC
Slc - No compound
SiIc — No compound
Pass 1 Pass 2 Pass 3 Pass 4 Pass 5

Alternative methods for assessing activity on drug escape mutants include the
preparation of mutant enzyme bearing the distinctive mutation for use in standard Ki
15 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

20 compound is active against a give drug escape mutant.



insect cells transfected with human cytochrome P450 cDNA (supersones)
Gentest 5 Corp. Wburn USA. The test conpounds at concentrations 0.5, 5 and
50 Mare incubated in duplicate in the presence of supersones

over expressi ng various cytochrome P450 isoforns, including CYPLA2 + P450
reduct ase, BYREPTIIPA50 reduct ase, CYP2C9-Arg 144 + PAB0USERHGO0EEE,
CYP2C19 + P450 reductase, CYP2D6-Val 374 + P450 reductase 10 and CYP3A4 + P
450 reductase. Incubates contain a fixed concentration of cytochrome P450
(eg 50 pnoles) and are conducted over 1 hour. The involvenent of a given
isoformin the nmetabolismof the test conpound is determ ned by UV HPLC
chromat ographi cal |y neasuring the di sappearance of parent conpound. 155

C ai ms 1. PAS@metahatismof the fornula VI: R8 Ow (CH2)g' Rg \(CH2)k R15 RZ H

CR:(X :IO) N%&%P‘“%@ %T{HnoTchléggyﬁ?%r oaﬁlﬁ’ ,en@n_e{h/g%@ﬁpéﬁéﬁ @?Or%yﬁ ?c:%gl?%ocycl yl,
Co- C3al kyhivebecgoyimople sysiin Pa5Chréba veytlentiydet€lainkylic anbuoyitlsyhfected
Co- Caal Kyl et e ey b ite A S oytSor P8t 18D o RS L e Wt from 1 to
5  Corp. Woburm USA.
The test compounds at concentrations 0.5, 5 and 50 pM are incubated in duplicate in
the presence of supersomes overexpressing various cytochrome P450 isoforms,
including CYP1AZ2 + P450 reductase, CYP2A6 + P450 reductase, CYP2C9-Arg 144 +
P450 reductase, CYP2C19 + P450 reductase, CYP2DB-Val 374 + P450 reductase
10 and CYP3A4 + P 450 reductase. Incubates contain a fixed concentration of
cytochrome P450 (eg 50 pmoles) and are conducted over 1 hour. The involvement of
a given isoform in the metabolism of the test compound is determined by UV HPLC
chromatographically measuring the disappearance of parent compound.



i ndependently selected fromthe group consisting of halo, oxo, nitrile,
azido, nitro, Cl- C6al kyl, Co-C3al kyl carbocyclyl, Co-C3al kyl heterocyclyl,
NH2C(=O) -, Y-NRaRb, Y-O Rb, Y-C(=O Rb, Y-(C=0 NRaRb, Y-NRaC(=0) Rb,

Y- NHSOPRb, Y-S(=0 PRb, Y- S(=O) PNRaRb, Y-C(=O ORb and Y-NRaC(=O)ORb; Y is

i ndependently a bond or Cl-C3al kylene; Ra is independently H or Cl-C3alkyl;
Ro is independently H, Cl-Co6alkyl, Co15§8al kyl carbocyclyl or

Co- C3al kyl heterocyclyl; pis independently 1 or 2, Mis CR/RT; Ruis Hor
Cl-C3al kyl; 156 R is Cl-Csal kyl, CO C3al kyl C3-Cscyc| oal kyl, or

C2- Csal kenyl, any of which is optionally substituted with 1-3 hal o atons,
or an afdlaims - SH or CO C3al kyl cycl oal kyl group; or R is j; R is Hor
taken together with R forns a C3-Cé6cycl oal kyl ring optionally substituted
with RTa wherein; R'a is Cl-C6al kyl, C3-Cbcycl oal kyI, C2- Csal kenyl any of
whi ch npy bqqg@mg?uﬁﬂloythém}mmamed with halo; or R'aisj; q isOor 1
and k isOto H, or together with the asterlsﬁgd carbon fornms an
olefinic bond; Rq is Hor Cl-Csalkyl; Wis -CH2-, -0-/4 -0C(=0) NH,

-0C(=0) -, -S-,-NH, -NRa, -NHSC2-, -NHC( =O)NH or NHC( =0) -, -NHC(=S)NH or
a bond; Rs is aring system contai ning 1 or 2 s ed, partially sat ur at ed
or unsaturated rings each of which has 4-7 ri and each of which has
Oto 4 hetero atons selected fromsS, 0 a EH%stembeing
optionally spaced fromWby a G- C3al kyl ich Rs groups can

be optionally nono, di,R38% tri substitgy ' erein RO is
i ndependent |y selézc ed filromth group i sti  Naxo, Aitrile
azi do, M

0 o

Vi
wherein
A is C(=O)OR' or C(=0)NHSO2R?, wherein;
R' is hydrogen, C4-Csalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;
R? is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl;
wherein R? is optionally substituted with from 1 to 3 substituents
independently selected from the group consisting of halo, oxo, nitrile, azido, nitro, C4-
Cealkyl, Co-Caalkylcarbocyclyl, Co-Caalkylheterocyclyl, NH,C(=0)-, Y-NRaRb, Y-O-
Rp, Y-C(=O)Rb, Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0),Rb, Y-
S(=0)p,NRaRb, Y-C(=0)ORb and Y-NRaC(=0O)ORb;
Y is independently a bond or C4-Csalkylene;
Ra is independently H or C1-Czalkyi;
Rb is independently H, C4-Cgalkyl, Co-Caalkylcarbocycly! or Co-Caalkylheterocyclyl;
p is independently 1 or 2;
Mis CR'R";
Ru is H or C4-Caalkyl;



nitro, Cl-Co6al kyl, CO C3al kyl carbocyclyl, C0-C3al kyl heterocyclyl, NH2C(=O) -
Y- NRa'Rb, Y-ORb, Y-C(=O) Rb, Y-(C=0O) NRa' Rb, Y-NRaC(=0)Rb, Y-NHSOpRb, Y-
S(=0) pRb, Y-S(=0 pNRaRb, Y-C(=0O) ORb and Y-NRaC(=0)CORb; wherein Ra' is Ra,
with the proviso that when Wis -S- or -0-. Ris CO C3al kylaryl or

CO C3al kyl heteroaryl, Y is a bond, and Ro is H or Cl-C6al kyl, then Ra' is
Ra or Cl-Csal kyl; and wherein said cat3cyclyl or heterocyclyl noeity is
optionally substituted with RLO; wherein R10 is Cl-C6al kyl, C3-Cscycl oal kyl,
Cl- Coal koxy, am no, sulfonyl, (Cl 3 al kyl)sulfonyl NO2, OH, SH, hal o,
hanaIkyI7 car box am do; Is H.or Cl1-C5 al ky ;orR><|sJ Tis -CHRL1-
o NROR? inar-Goatiyh §o+¢3diwl%§bwaloabkleU¢SCdalk¢uﬂ any 6f whickid optionally

S Ml MR e B LT,

group Ccopsjsski ng of halo, oxo, nitri I e, a2| do, nitro, Cl-Co6alkyl,
CO C3a| II%JI carbocyclyl, CO C3al kyl heterocyclyl, NH2CO-, Y-NRaRb, Y-O-Rb,
SH( e eudsiasthor wBTR' R & prscySIORURT 0Pty bRt ted
Y-S( O) O ORb, Y- NRaC(=0)ORb; or R11 is J; J, if present, is a
MRS Whiehe

single ted saturated or partially unsaturated al kyl ene chain
ext endi nB’ﬂ@CGﬁl—CE@IkWCE%Z:scw@hm , I8l Ceatdeniyt amg dhehiehrmay bataptiohalipvhi ch R7 i's
attached to one of Jég< or Rl11 to forma macrocycle, which chain
i's optlwhﬂlltlgﬁe‘ﬂml@rhﬁlm@rdR yiSolie to three heteroatons independently

sel ected .f NR12-, and wherein O to 3 carbon atons in the
chain ard' %’[Bro%%l]qlﬁlss?t}gﬁtut ed vmth R14; wherein; R12 is H Cl1-C6 al kyl,

C3- C6cycRedd Ky br togetiiziRiith tHel3steriskeld cibok fdrmsCGan ﬁléanhiwb@ai:bocycl yl,
Co- C3al kyl het er %Iﬁé%lk R14 is independently selected fromH, Cl-Csalkyl,
C1- C6hal Bk (i or Ykoxy, hydroxy, halo, amino, oxo, thin, or Cl-CB

thi oal kyly idndis,-0.9 -3¢ (HOINHO -0C(20)-, L6 NI- ONRiaS -RASEIL -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
selected from S, O and N, the ring system being optionally spaced from W by a C;-
Caalky! group; any of which R® groups can be optionally mono, di,
or tri substituted with R®, wherein
R? is independently selected from the group consisting of halo, oxo, nitrile, azido,
nitro, C1-Csalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH,C(=0)-, Y-
NRa'Rb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0)NRa'Rb, Y-NRaC(=0O)Rb, Y-NHSO,Rb, Y-
S(=0),Rb, Y-S(=0),NRaRb, Y-C(=O)ORb and Y-NRaC(=0O)ORb; wherein Ra’ is Ra,
with the proviso that when W is -S- or -O-, R® is Co-Csalkylaryl or Co-Cjalkylheteroaryl,
Y is a bond, and Rb is H or C4-Csalkyl, then Ra’ is Ra or C4-Cgalkyl; and wherein said
carbocycly! or heterocyclyl moeity is optionally substituted with R'®: wherein

10is C4-Cgalkyl, Ca-Cycycloalkyl, C1-Cgalkoxy, amino, sulfonyl, (C4-Cs alkyl)sulfonyl,
NO,, OH, SH, halo, haloalkyl, carboxy!, amido;

Rx is H or C4-Cs alkyl; or Rx is J;
T is -CHR"'- or -NRd-, where Rd is H, C+-Csalkyl or Rd is J;

" is H or R" is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheteracyclyl, any of
which can be substituted with 1 to 3 substituents independently selected from the
group consisting of halo, oxo, nitrile, azido, nitro, C1+-Cealkyl, Co-Csalkylcarbocyclyl,
Co-Caalkylheterocyclyl, NH,CO-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb, Y-(C=O)NRaRb, Y-



R15 is H, Ci-Csal kyl, Co-C3al kyl carbocyclyl, Co-C3al kyl heterocyclyl, any of
which can be substituted with | to 3 substituents independently sel ected
fromthe group consisting of halo, oxo, nitrite, azido, nitro, Cl-C6 alkyl,
Co- C3al kyl het erocycl yl, Co- C3al kyl carbocyclyl, NH2C(=0)-, Y-NRaRb, Y-O Rb,
Y- C(=0) Rb, Y-(C=0)NRaRb, Y- NRaC(=0) Rb, Y-NHSOPRb, Y-S(=0)PRb,

Y-S(=0) NNRaRb, Y-C(=0)ORb and Y- NRaCys®) ORb; Gis -0-, -NRy-, -NRNR-; Ry
is H Cl1-C3 alkyl; or Ry is J; one R is Hand the other R is Hor J; Rl6
is H or R16 is Cl-C6al kyl, Co-C3al kyl carbocyclyl, Co-C3al kyl heterocyclyl,
any of which can be substituted with halo, oxo, nitrite, azido, nitro,

C1- Csal KYRaC (E0)RE3-KyiSQRin K-S(50),RBpY €ERyNRaRe; ¥e@HQIORDHZCO-, Y- NRaRb,
Y-ORo, Y5C(70 . Y-L{=O NRaRb, Y-NRaC(=0)Rb, Y-NHSOPRb, Y-S(=0 ORb,

Y- S(=0) rﬁﬁ&acée{)-aﬁq%(%éo%* Y- NRaC(=0) ORb; 158 wherein any C atomin

C1- C6al Kyl dﬁ@&’er@,lis@té‘i\bgléo% t%bﬁﬁénﬁ%r‘%ﬁréﬁhﬁﬁtédo&%éﬂrt}iﬁﬁy ufBturf8l iafyfiney be

substituted by one, phere val ency permts three hal ogens; ; each aryl
and cyclahalirkgxtendingtfrorh theR’ IR atyicidadtey; lor ffom the Grboryatasdpoyiit R’y | |

o o SHEERITE GRS, S, a7 6B e BB g o
Cl- Coal kgptionaffl méralpted Wyl onéferthled heteroatdins riependeftly Belectsd fém: @0
mer capt o and - C3al kyl heterocyclyl; each carbocyclyl™ and heterocyclyl

ﬁ ong/ cari;qn a éd

moi ety |9 @aNRI&,ayd whermsip i Enatheychedn areeptionally substity
ot herw se..sgeci fi .is optionally substituted with 1-3 substituents
sel ect edﬁ'ﬂf%m' I){Jgeg%nhydroxy, nitro, cyano, carboxy, Cl-C6al kyl,

Cl- C6al kr¥yjs HCT@paikpX0GICcGelokikyl, ofCORFal kanoyl , ami no, azido, oxo,
mer capt o, ., .Co- C3al kyl carbocycl yl and Co- C3al kyl het erocycl yl ; each am no
group i sRSds Eutlealky v&n'ﬁﬂﬁkylﬁﬂéﬁiﬁﬂl feyCaalryinQterecy®wl kyl ) 2; and each anido
a1 oup_| <6l AU dEY 1sbitom Al EACHRY Betitdioaly, MGkl k1) 2 and
hydroxy, halo, amino, oxo, thio, or C4-Cg thioalkyl;
misQor1;nis0or1;
U is O or is absent;
R¥is H, C4-Csalkyl, Co-Caalkylcarbocyclyl, Co-Caaltkylheterocyclyl, any of which can
be substituted with 1 to 3 substituents independently selected from the group
consisting of halo, oxo, nitrile, azido, nitro, C1-Cg alkyl, Co-Caalkylheterocyclyl, Co-
Caalkylcarbocyclyl, NHxC(=0)-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0O)NRaRb, Y-
NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0)pRb, Y-S(=O),NRaRb, Y-C(=O)ORb and Y-
NRaC(=O)ORb;
G is -O-, -NRy-, -NRjNRj-;
Ry is H, C4-C3 alkyl; or Ry is J;
one Rjis H and the other Rjis H or J;
R is H; or R"® is C4-Csalkyl, Co-Czalkylcarbocyclyl, Co-Caalkylheterocyclyl, any of
which can be substituted with halo, oxo, nitrile, azido, nitro, C4-Cgalkyl, Co-
Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH,CO-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb,
Y-(C=0)NRaRb, Y-NRaC(=0)Rb, Y-NHSOyRb, Y-S(=0),Rb, Y-S(=0O),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0)ORb;



or a pharmaceutically acceptable salt thereof. 2. A conpound according to
claim1, wherein R7" is Hand R7 is n-ethyl, cyclopropyl nethyl,

cycl obutyl net hyl or mercaptonethyl, preferably n-propyl or

2, 2-di fluoroethyl. 3. A compound according to claim1, wherein R7 and R

t oget her define a spiro- cyclopropyl or spiro-cyclobutyl ring, both
optionally nono or di-substituted with R wherein; RTa is ¢ -C6 al kyl,

C3- Cs5cycl oal kyl, or C2-C6 al kenyl, any of M%ICh i's optlonally substituted
with halo; or Rra is J. 4. A conpound according to claim3 wherein the ring
s a spiro- cyclopropyl ring substituted with R? 3 wherein; R7"a is ethyl,

vinyl, cycl opr roet h br oanovi nyl or
2-f|>/uore%/h ?'%%’PXNE §1'§e@g\5 H§ Cda%ﬁa\’ is @F'%q#qﬁyz s™M#Y and é? is
H 159 6. oAthnaihobandb%ttﬂdw by age.ttwo snywhere vallericpenmiss thige halogensparti al

structure: eggh aMl fndc loaﬁ(yﬁﬁhméﬁ}iﬂ‘t E(%ﬁﬂk&lékﬂﬂn&@oft'llxlk?lbgel,@/k%%lk}r5 with the

ai,m, 7, wherein
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Co-Csalkylheterocyclyl, unless otherwise specified, is optionally substituted with 1-3
substituents selected from halo, hydroxy, nitro, cyano, carboxy, C4-Cealkyl,
C4-Cealkoxy, C4-CealkoxyC1-Cealkyl, C1-Cealkanoyl, amino, azido, oxo, mercapto,
Cq-Csalkylcarbocyclyl and Cy-Caalkytheterocyclyl;

each amino group is selected from NH,, NHC,-Cealkyl and N(C4-Cgalkyl)z; and
each amido group is selected from C(=O)NH,, C(=O)NHC,;-Cgalkyl, C(=O)N(C:-
Cealkyl)2 and -NH(C=0)C,-Csalkyl;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein R” is H and R’ is n-ethyl,
cyclopropylmethyl, cyclobutylmethyl or mercaptomethyl, preferably
n-propy! or 2,2-difluoroethyl.

3. A compound according to claim 1, wherein R” and R” together define a spiro-
cyclopropyl or spiro-cyclobutyl ring, both optionally mono or di-substituted with R
wherein;

R"?is C4-Cg alkyl, Ca3-Cscycloalkyl, or C2-Cs alkenyl, any of which is optionally
substituted with halo; or R is J.

4. A compound according to claim 3 wherein the ring is a spiro-cyclopropyl ring
substituted with R”"® wherein;

R7? is ethyl, vinyl, cyclopropyl, 1- or 2-bromoethyl, 1-or 2-fluoroethyl, 2-bromoviny! or
2-fluorethyl.

5. A compound according to claim 1, wherein R” is J and R” is H.



cycloal kyl . 13. A compound according to claim1, wherein mis 1. 14. A
conpound according to claim 13, wherein Uis 0. 15. A conpound according to
claim13, wherein T is CHR'. 16. A conpound according to claim15, wherein
R' is Cl-Csal kyl, Co- C3al kyl carbocyclyl, Ca-C3al kyl aryl or

Co- C3al kyl heteroaryl, any of which is opti |1y 160 substituted with hal o,
Cl- Coal koxy, C1-Ce6t hi oal kyl, COOR14, carbéggf (C1- Ceal koxy) carbonyl, aryl,
het eroaryl or heterocyclyl; or especially substituted with hydroxyl or
COOR14. 17. A conpound according to claim 16, wherein R11 is tent-butyl,

i so-butyl ¢ cy I&ﬁ@ﬁy ' xylnethyl
phenyl et hyI %‘ p r|LJ dlérrge;?ﬁy ngh ng'éy”q%ﬁ]y'ﬂﬁg?e%”'%gﬁ‘g?ﬁgxw propyl,
especially tert-butyl, iso- butyI or cycR®hexyl. 18. A conpound accordlng
to claim 13, wherein one of Rd, R« or R7Y is J, thereby defining a
macrocyclic conpound. 19. A conpound ac ding to claim 13, wherein nis 1.
20. A conpound according to claim19, i R75 is Cl-C6al kyl or Co-

C3al kyl carbocyclyl, either of which j |1y substituted. 21. A
conmpound according to cIa|n120 mherel is cyclohexyl

cyclohexylnethyl tert- but .. | SO- or. 1sa;butyl 2 A conpound
accordi ng to ciAafeRIRaUN ?"H éola VQEQ‘}L"‘HF‘ lllFéNFk}h tlT!\‘/?/rfé% €one R is H
or nethyl and the other is H 23. A conpopgd according to cIa|n122 wherein
R16 is H, Cl-Cealkyl or a 5 or 6 nenbered heterocycle, especially

nor phol i ne, piperidine or piperazine. 24 A conpound according to claim 13,

wherein R16 is Cl-Céal kyl, Co- C3al kyd ocyclyl, Co-C3al kyl carbocycl yl,
any of which is optionally substitut \deroxy, hal o or Cl- C6al koxy.
161 Vg

8. A compound according to claim 7, wherein Rq is C1-C3 alkyl, preferably methyl.

9. A compound according to claim 1, wherein mis 0 and nis 0.
10. A compound according to claim 9, wherein G is —NRy- or —-NRjNRj-.

11. A compound according to claim 10, where Ry or one of the R] groups is J,

thereby defining a macrocyclic compound.

12, A compound according to claim10,wherein R'® is H, C4~Cgalky! or C5-Cg
cycloalkyl.

13. A compound according to claim 1, wherein mis 1.
14. A compound according to claim 13, wherein U is O.
15. A compound according to claim 13, wherein T is CHR"".

16. A compound according to claim 15, wherein R is C+-Cealkyl, Co-
Csalkylcarbocyclyl, Co-Csalkylaryl or Co-Csalkylheteroaryl, any of which is optionally



25. A conpound according to claim 24, wherein R16 is 2-indanol, indanyl, 2-
hydr oxy- 1- phenyl - et hyl , 2-thi ophenenet hyl, cycl ohexyl net hyl, 2, 3-

met hyl enedi oxybenzyl, cycl ohexyl, benzyl, 2-pyridylnethyl, cyclobutyl,

i so-butyl, n- propyl, or 4-nethoxyphenylethyl. 26. A conmpound according to
claim1l1, wherein Wis -OC(=0) -, -NRa-, -NHS(0)2-or -NHC(=0O-; or especially
-OC(=OQ NH or -NH 27. A conpound accordj to claiml1, wherein Wis -S-, a
bond or especially -0-. 28. A conpound according to claim26 or 27 wherein
RB is optionally substituted Co-C3al kyl carbocyclyl or optionally
substituted CO-C3-al kyl heterocyclyl. 29. A conpound according to claim 28,
wherein e taef ond. 30. A
corrpoun gggorﬁgﬁthgﬂcldgrc%%owc Pel nmﬁ{éﬁp Cg%gal 'Ky ?%1? Co-

C3al kyl r&gaumw)ucgrborml,tawt heteragivt br hetemnypbrh@lrleﬁpamadiy sdbstltutedwnth
SUbStlt?]yad WL Bg?ﬁuv\herel n, RO is Cl-C6 al kyl, Ci1-C6al koxy, NO2, OH,

hal o am no or amdo optionally nono- or di -substi tuted
with Cl-C6al kyl, C C3alkylaryl, Co C3alkyl heteroaryl , carboxyl, the aryl or
het eroaryl being optionally substituted with 11' wherein R10 is

Cl- Cal Ky, é3carpoundackgidingdo aain koywhersin RO istettdudyl] igorhsiy, or d|

st SRRV e o P R S o sy T

cl ai m 3y VBfRthyIPE-Hyar G- MRerdikistnyl, Gt caRhiiptnyl, egbetalldertity!CRo-

al kyl)am no, - | ami de, aryl "or heteroaryl, the aryl or et eroaryl
bei ng ophuit)d.rmlquﬂ@'\% ituted with RLO; wherein 162 RL0 is Cl- Cgal kyl ,

C3- C7cycl oal kyl , Cl- C6al koxy, amino, nono- or di-Cl-C3 al kylam no, am do,
Cl- C3 al kyl am de hal o, trifluoronethyl, or heteroaryl. 32. A conpound

accor di rn@ t 0 Act@mpoGid asbendiigito dkith 13 WherSindie b RG] R&6AIR'G3y J, thersbyo
opti onal nono- or di substituted with Cl1-C3 al kyl, am do,
Cl- C3- a|d@§n|§g1q1@acrocycllc compound.

19. A compound according to claim13, wherein n is 1.

20. A compound according to claim 19, wherein R' is C1-Cgalkyl or Cq-
Csialkylcarbocyclyl, either of which is optionally substituted.

21. A compound according to claim 20, wherein R*® is cyclohexyl,
cyclohexylmethyl, tert-buty!, iso-propyl, or iso-butyl.

22. A compound according to claim 13, wherein G is NRy or NRjNRj, where Ry or
one Rj is H or methyl and the other is H.

23. A compound according to claim 22, wherein R'® is H, C4-Cgalkyl or a 5 or 6

membered heterocycle, especially morpholine, piperidine or piperazine.

24. A compound according to claim 13, wherein R'® is C4-Cgalkyl, Co-
Caalkylheterocyclyl, Cqo-Caalkylcarbocyclyl, any of which is optionally substituted with
hydroxy, halo or C4-Cgalkoxy.



hal o, or heteroaryl. 33. A conpound according to claim32 wherein R10 is

met hyl, ethyl, isopropyl , tert- butyl, nmethoxy, chioro, amno optionally
nono- or di substituted with C1-C3 al kyl, am do, Cl-C3al kylam de, or

Cl- C3al kyl thiazolyl. 34. A conpound according to claim29, wherein R8 is

1- napht hyl met hyl , 2- napht hyl net hyl, benzyl, 1-naphthyl, 2-naphthyl, or
qui nol i nyl any of which is unsubstitutedﬂﬂnnno, or disubstituted with RO as
defined. 35. A conpound according to claim34 wherein R8 is

1- napht hyl met hyl , or quinolinyl any of which is unsubstituted, nono, or

di substituted with RO as defined. 36. A conpound according to claim 35

wher ei i s: i6d ' " heékagl5_i (s .
N ocL oy A EoftpoliE adtBflify B it 22, el B2 idanhingéi. 2
CO C3al kyfyaouy: 1 phengh-E0uf @ Hmsnearethyl, GoISKiméthgt eiboycl vl . said  aryl,
et er oar r etero cle el .n (0] I On S| | e " rern
R L S Qe R L W SR ¢
i o SHDaL ' O6al kyl . amido, Cl-C3alkyl am de: and R9b
s o1 06 %’?Ei}'??p%l@w%é@ea o, dl (Lo Caal kyl)amino. (G- C3al kyl )

am de, NO2, OH, halo, trifluoronethyl, carboxyl. 163 37. A conpound
accordin o c|laim36, wherei.n RI8 is aryl ar het ryl, \eLthe whi ch
< opt1 o y 7 GhdinctindliFehrdig @ gl Tauherd Wi Ot olRer subG(@Y +o
37, wher ej &9%_ L i ]‘_0@33._ gpPURHconsisted of: S R10--CN R10~ |
R10- N v\,her'\l(g-il n )O’S?'z@élﬁcﬁ}%al y?mgrbw l_Cli%al kyl cycl oal kyl , am no
optionally nono- or di- substituted with Cl-C6al kyl, am do,

(G- Calkyl) an}\cclzginpound according to claim 1, wherein W is —S-, a bond or especially -O-.

28. A compound according to claim 26 or 27 wherein R® is optionally substituted
Co-Caalkylcarbocyclyl or optionally substituted C,~Cs-alkylheterocyclyl.

29. A compound according to claim 28, wherein the Cy-C3 alkyl moiety is
methylene or preferably a bond.

30. A compound according to claim 29 wherein R® is Co-Cgalkylaryl, or Co-
Csalkylheteroaryl, either of which is optionally mono, di, or tri substituted with R®,
wherein;

R?is C4-Cg alkyl, C1-Cealkoxy, NOz, OH, halo, trifluoromethyl, amino or amido
optionally mono- or di-substituted with C4-Cealkyl, Co-Caalkylaryl, C,-
Caalkylheteroaryl, carboxyl, the aryl or heteroaryl being optionally substituted with R
wherein

R s C1-Cealkyl, C3-Cscycloalkyl, C4-Cgalkoxy, amino optionally mono- or di-
substituted with C4-Cgalkyl, C4-C3 alkyl amide, sulfonylC-Csalkyl, NO2, OH, halo,
trifluoromethyl, carboxyl, or heteroaryl.

31. A compound according to claim 30 wherein R® is C4-Cg alkyl, C4-Cgalkoxy,
amino, di-(C4-C5 alkyl)amino, C4-Csalkylamide, aryl or heteroaryl, the aryl or
heteroaryl being optionally substituted with R'®; wherein



39. A conpound according to claim37, wherein Re' is optionally substituted
phenyl, preferably phenyl substituted with Cl-C6al kyl; Cl1-C6al koxy; or hal o.
40. A conpound according to claim33, wherein RBis: RIQ NSN \ RO
wherein Rl0a is H, Cl-C6al kyl, or CO C3al kyl carbocyclyl, amno optionally
nmono- or di- substituted with Cl-C6al kyl ., am do, (Cl-C3 al kyl)am de,

het eroaryl or heterocyclyl; and R9b i 51681-06 al kyl, Ci1-C6-al koxy, am no,

di (C1-C3 al kyl)am no, (Cl1-C3 al kyl)am de, N2, OH, halo, trifluoronethyl,
or carboxyl. 41, A conpound according to any claim 36, wherein ROb is

C1- C6- al gthy, ) y 0 -0g- ' -41,
wherein A 1 G NI TR e P B e gl e
i s met hyamidoy &1e@s alylandide phaloytrifluodmetiyl, oaheterparyhd according to any one
of clainms 1-41, wherein Ais C(=OOR . 45. A conpound according to claim
44, wherein RL is Hor Cl1-C5 al kyl, preferably hydrogen, nmethyl, ethyl, or

tent-butyj. 4ﬁ.co4=nmma)amraﬁﬁ9% Sl 30 viHetem R W LEkdlky, CF-Chalfkokp

8-nmenbered saturated or wunsalurated alkylene chain optionally containing
one to tamineoptiawlyreonoreralisubetiuted with €atCdalkylpamid@-Ci-CsalkylaminR12- |
wher ein IS Cl- al kyl, such as nmethyl, or -C(=0) Cl-C6 al kyl, such
as acetyﬁ%%ﬁrh%e %Wgﬁnd according to claim46, wherein Jis a 4to
7-menbered saturated or unsaturated, all carbon al kyl ene chain. 48. A
conpound according to claim46, wherein J is ?:g{) urated or nono- unsaturated.
49. A cofpound cesrpeuidaceasdipgde elaim 32weesin RI™ issnathybeihynisaptapybriettt de a

macr Ocycbﬁty?,f mjefh&'y, %ﬁloﬂ’&,nﬂnﬁ\tooéﬁionally mono- or di substituted with C+-C3 alkyl,
amido, C4-Czalkylamide, or C4-Czalkyl thiazolyl.

34. A compound according to claim 29, wherein R® is 1-naphthylmethyl, 2-
naphthylmethyl, benzyl, 1-naphthyl, 2-naphthyl, or quinolinyl any of which is
unsubstituted, mono, or disubstituted with R® as defined.

35. A compound according to claim 34 wherein R® is 1-naphthylmethyl, or
quinoliny! any of which is unsubstituted, mono, or disubstituted with R® as defined.

36. A compound according to claim 35 wherein R® is:
RRa N
N

| R9b
=

wherein R* is C4-C; alkyl; C+-Cealkoxy; thioC4-Caalkyl; amino optionally substituted
with C4-Csalkyl; Co-Caalkylaryl; or Co-Caalkylheteroaryl, Co-Csalkylheterocyclyl, said
aryl, heteroaryl or heterocycle being optionally substituted with R'® wherein

R is C4-Csalkyl, Co-CaalkylCs-Crcycloalkyl, C4-Cealkoxy, amino optionally mono- or
di-substituted with C4-Cgalkyl, amido, C4-Czalkyl amide; and

R%® is C4-Cs alkyl, C4-Cg-alkoxy, amino, di(C4-Caalkyl)amino, (C4-Csalkyl) amide, NO,
OH, halo, trifluoromethyl, carboxy!.



50. A conpound according to claiml with formula Vihe or VIhf: RB RB ww
(CH2)g'~ (CHY) g '~ (CHz)k Rz (CH2)k Rg HRzZ RRSSNNAR~ ,Nry A O
------------ VI he Vfhf 165 51. A conmpound according to claim1 with the
formula Vihe: Re | W (CH2)q Rg (CH2)k Rz }1 RI6-NNOO J ----- VI he
52. A conpound according to claim50 or 51 wherein J is a single 5 or

6- menbered saturated or partially unsa%é[;oated al kyl ene chain. 53. A
conmpound according to any one of clains -52 wherein J has one
unsaturation. 54. A conpound according to any one of clains 50-52 wherein W
is O and R8 is aryl or heteroaryl, either of which is optionally nono-, di-

or tri-gubst AtULEOhd ded@iding to claim 36, wherein R® is aryl or heteroaryl, either of
which is optionally substituted with R'® as defined.

38. A compound according to 37, wherein R*is selected from the group consisted
of:

s
/s NG
R10—<\ l R1o—<;k RIO—N
N N N

wherein R'? is H, C4-Cgalkyl, or Co-Csalkylcycloalkyl, amino optionally mono- or di-
substituted with C4-Cgalkyl, amido, (C4-Cjalkyl)amide.

39. A compound according to claim 37, wherein R* is optionally substituted
phenyl, preferably phenyl substituted with C4-Csalkyl; C4-Cgalkoxy; or halo.

40. A compound according to claim 33, wherein R® is:
R10a

| R9b

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-Cg-alkoxy, amino, di(C+-C3 alkyl)amino, (C4-C3 alkyl)amide,
NO,, OH, halo, trifluoromethyl, or carboxyl.

41. A compound according to any claim 36, wherein R® is C,-Cg-alkoxy, preferably
methoxy.

42. A compound according to claim 1-41, wherein A is C(=0)NHSO,R?.

43. A compound according to claim 42, wherein R?is methyl, cyclopropy! or phenyl.



and wherein RO is Cl-Co6al kyl, Ci-C6al koxy, NO2, OH halo, trifluoronethyl,
am no or am do, GC- C3alkylaryl or Co-C3al kyl heteroaryl, carboxyl, the aryl
or heteroaryl being optionally substituted with R10; wherein RO is

G - Coal kyl, C3-Cr7cycl oal kyl, G -C6al koxy, am no, sul fonyl C1-C3al kyl, NO2,
OH, hal o, trlfluoronethyl carboxyl or heteroaryl. 55. A conpound accordlng
to claimb54, wherein RI is selected frdf4Cl- Coal kyl, Cl- C6al koxy, ani no,
am de, aryl or heteroaryl, the aryl or heteroaryl noiety being optionally
substituted with R10; wherein RLO is Cl- Coal kyl, C3-Crcycl oal kyl, C1-

Céal koxy, amino, amido, halo, trifluoromethyl or heteroaryl. 56. A conpound

accordi ng 4,0 a Y, Kk 1 R AR’ wherei n
R9a is Cl4 ?O%S@dcé&ﬁj&@g%)aﬁ?(?&%?”ﬁ;ﬁ% ZNrrrl\érTg o%ltﬁf%g:alﬁ??

substituted vvlth Cl- Ceal kyl ; G C3al kyl aryl; or CO-C3al kyl heteroaryl,

C- C3al kyl h I d l,, h I Il
subst it U5 e ok abbind 3o S ab el 14 Vi FSEOC SO AR
am no, *3’31 @%&ﬂm/btm orh@,tt_ebrugﬂycl yl; and R9b is Ci1-C6al kyl,

no

C1- Coal ko NC2, OH,~ halo, trifluoronethyl, carboxyl. 57. A
conpound according to claimb56, wherein Rla is 0 N RIO-N\\ R70- {N 14, Rl s

wherein R i sAbonsdurfdatdortiing %dammlmﬁrémulsmw@a mmwméredlgaﬁméabk or
heterocyclyl. 58. A conpound according 'to any one of clainms 50-57, wherein A
is C(=0 Nnajgrged 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)C+-Cg alkyl, such as acetyl.

47. A compound according to claim 46, wherein J is a 4 to 7-membered saturated
or unsaturated, all carbon alkylene chain.

48. A compound according to claim 46, wherein J is saturated or mono-
unsaturated.

49. A compound according to claim 46, wherein J is dimensioned to provide a
macrocycle of 14 or 15 ring atoms.

50. A compound according to claim 1 with form.ula Vihe or VIhf;

¥ 7
W W
(CHy)q (CHY)Y'
Ra (CHy) Rq (CHk
Rz Rz H
R18—N ﬁ 16 N N



59. A conpound according to claim58, wherein R2 is nethyl, cyclopropyl or
optionally substituted phenyl. 60. A conpound according to claim1l, having a
stereochem stry selected fromthe stereochem stries shown in the partial
structures: WR8 W- R8 Rgq (CH2)g Rg (CH,)q'\ (CH )k (CH2)k 0 0 0 0 167
61. A conpound according to claiml1l with the formula N MM I S ON 0 "SsO
62. A conpound according to claiml wt éhe formula H) N~-S ONN, OO
NR a 168 63. A pharmaceutical conposition conprising a conpound as defi ned
in any one of clainms 1-62 and a pharmaceutically acceptable carrier
therefor._64. A pharmaceutical conposition according to claim63, further
conpri si - AncepaP¥nGAcsording ta glairi1 with thedpeaglad/ikelom nucl eosi de anal ogue
pol ynmerase inhibitors, protease inhibitor®, ribavirin and interferon. 65,
Compound according to any one of clainms 142 for use in therapy. 66. Use of
a conpound according to any one of cioM)gs( 1-62 in the

(CH,)X
Rz H
R1G__N N A
R A
~~~~~~~~ J---.--‘—_____-_.--

Vihe

52. A compound according to claim 50 or 51 wherein J is a single 5 or 6-membered
saturated or partially unsaturated alkylene chain.

53. A compound according to any one of claims 50-52 wherein J has one
unsaturation.

54. A compound according to any one of claims 50-52 wherein W is O and R® is aryl
or heteroaryl, either of which is optionally mono-, di- or tri-substituted with RS
and wherein
R%is C4-Csalkyl, C4-Csalkoxy, NO2, OH, halo, trifluoromethyl, amino or amido,
Co-Csalkylaryl or Co-Caalkylheteroaryl, carboxyl, the aryl or
heteroaryl being optionally substituted with R'®; wherein
R is C4-Csalkyl, C3-Cycycloalkyl, C4-Cealkoxy, amino, sulfonylCs-Caalkyl, NO,,
OH, halo, trifluoromethyl, carboxyl or heteroaryl.

55. A compound according to claim 54, wherein R? is selected from C+-Csalkyl, C+-
Csalkoxy, amino, amide, aryl or heteroaryl, the aryl or heteroaryl moiety being
optionally substituted with R'®; wherein R'* is C1-Csalkyl, C3-Crcycloalkyl, Cs-
Csalkoxy, amino, amido, halo, trifluoromethyl or heteroaryl.

56. A compound according to any one of claims 50-53, wherein R®is

R8a N

AN

l ROb
P



manuf acture of a medi canent for the prophylaxis or treatnent of flavivirus
I nfections, including HCV. 67. A conpound according to any one of clains
1-62 for use in prophylaxis or treatnent of flavivirus infections,

i ncl uding HCV. 68. A conpound according to claim67 for use in treatnent of
HCV i nfection.

166

wherein R* is C4-Csalkyl ; C4-Csalkoxy; thioCs-Caalky! ; amino optionally
substituted with C4-Cgalkyl; Co-Cialkylaryl; or Co-Csalkylheteroaryl,
Co-Caalkylheterocyclyl, said aryl, heteroaryl or heterocycle being optionally
substituted with R,

R is C4-Csalkyl, C3-Crcycloalkyl, C4-Cgalkoxy, amino, amido, heteroaryl or
heterocyclyl; and

R® is Cy-Cealkyl, C1-Cgalkoxy, amino, amido, NO,, OH, halo, trifluoromethyl,
carboxyl.

57. A compound according to claim 56, wherein R* is

S
S ~
o R10—(/;k mo_N{;l\
N N N

wherein R' is H, C4-Cealkyl, Cs-Cscycloalkyl, amino, amido, heteroary! or
heterocyclyi.

58. A compound according to any one of claims 50-57, wherein A is
C(=0)NHSO.R?,

59. A compound according to claim 58, wherein R? is methyl, cyclopropy! or
optionally substituted phenyl.

60. A compound according to claim 1, having a stereochemistry selected from the
stereachemistries shown in the partial structures:
W—R8

(CHZ)Q“\(CH ) Rq
2

—R8

l,,E

(CHa<

(CH,)k
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61. A compound according to claim 1 with the formula

62.
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63. A pharmaceutical composition comprising a compound as defined in any

one of claims 1-62 and a pharmaceutically acceptable carrier therefor.

64. A pharmaceutical composition according to claim 63, further comprising
an additional HCV antiviral, selected from nucleoside analogue polymerase
inhibitors, protease inhibitors, ribavirin and interferon.

65. Compound according to any one of claims 1-62 for use in therapy.

66. Use of a compound according to any one of claims 1-62 in the
manufacture of a medicament for the prophylaxis or treatment of flavivirus

infections, including HCV.

67. A compound according to any one of claims 1-62 for use in prophylaxis or

treatment of flavivirus infections, including HCV.

68. A compound according to claim 67 for use in treatment of HCV infection.



