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e\ (57) Abstract: Peptidomimetic compounds are described which inhibit the NS3 protease of the hepatitis C virus (HCV). The com-
pounds have the formula where the variable definitions are as provided in the specification. The compounds comprise a carbocyclic
P2 unit in conjunction with a novel linkage to those portions of the inhibitor more distal to the nominal cleavage site of the native
substrate, which linkage reverses the orientation of peptidic bonds on the distal side relative to those proximal to the cleavage site.
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HCV NS-3 Serine Protease Inhibitors
Technical Field
This invention relates {o novel inhibitors of the NS3 serine protease of the flavivirus

HCV and to methods for thelr use In the freatment or prophylaxis of HCV.

Background Art
The NS3 serine protease of HCV is a multifunctional protein which contains a serine

protease domain and a RNA helicase domain. The protease cofactor NS4A, which is
a relatively smail protein, is absolutely required for enhanced serine protease activity.
The NS3 serine protease is essential in the viral lifecycle. From analysis of the
substrate binding site as revealed by X-ray crystal structure, it has been shown that
the binding site of the NS3 protease is remarkably shallow and solvent exposed
making small molecule inhibitor design a challenge.

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

It has already become apparent that the sustained administration of BILN-2061 or
VX-950 selects HCV mutants which are resistant to the respective drug, so called
drug escape mutants. These drug escape mutants have characteristic mutations in
the HCV protease genome, notably D168V, D168Y and/or A165S. Treatment

paradigms for HCV will thus have to resemble HIV treatment, where drug escape
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mutations also arise readily. Accordingly, additional drugs with different resistance
patterns will consistently be required to provide failing patients with freatment options,
and combination therapy with multiple drugs is likely to be the norm in the future,

even for first line freatment.

Experience with HIV drugs, and HIV protease inhibitors in particular, has further
emphasized that sub-optimal pharmacokinetics and complex dosage regimes quickly
result in inadvertent compliance failures. This in turn means that the 24 hour trough
concentration (minimum plasma concentration) for the respective drugs in an HIV
regime frequently falls below the ICgy or EDgg threshold for large parts of the day. It is
considered that a 24 hour trough level of at least the 1Cs, and more realistically, the
1Cgp Or EDgg 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
nature of prior art HCV protease inhibitors, with multiple peptide bonds in native

configurations poses pharmacokinetic hurdles to effective dosage regimes.

Brief description of the invention

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

the formula VI:

RS
/
W
(on)q'—< |
R1 5 Rq ¥ (CHz)k
RX Rz / H

VI

wherein
A is C(=0)OR', C(=0)NHSO,R?, C(=0)NHR?, or CR*R* wherein;
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R" is hydrogen, C4-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Caalkylheterocyclyl.

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

R® is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, -OC4-Cgalkyl, -OC,-
Caalkylcarbocyclyl, -OCgy-Csalkylheterocyclyl;

R* is halo, amino, or OH: or R* and R* are =0

R* is C4-Csalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl: wherein

R?, R®, and R* are each optionally substituted from 1 to 3 substituents independently
selected from the group consisting of times with halo, oxo, nitrile, azido, nitro, C4-
Cealkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH.C(=0)-, Y-NRaRb, Y-O-
Rp, Y-C(=O)Rb, Y-(C=0O)NRaRDb, Y-NRaC(=0)Rb, Y-NHSO,Rb, Y-S(=0),Rb, Y-
S(=0)p,NRaRb, Y-C(=0)Orb and Y-NRaC(=0)ORD;

Y is independently a bond or C4-Csalkylene;

Ra is independently H or C4-Czalkyl;

Rb is independently H, C4-Cealkyl, Co-Caalkylcarbocyclyl or Co-Csalkylheterocyclyl:

p IS independently 1 or 2;

M is CR'R” or NRu:

Ru is H or C4-Csalkyl;

R’ is C4-Cgalkyl, Co-CaalkylC3-Crcycloalkyl, or C,-Cgalkenyl, any of which is optionally
substituted with 1-3 halo atoms, or an amino,—SH or Co-Czalkylcycloalky! group, or R’
IS J;

R” is H or taken together with R’ forms a C3-Cscycloalkyl ring optionally substituted
with R"® wherein;

R s C1-Cealkyl, C3-Cscycloalkyl, C,-Cgalkenyl any of which may be optionally
substituted with halo: or R"? is J:

gisOor1andkisOto 3;

Rz Is H, or together with the asterisked carbon forms an olefinic bond:

Rq is H or C4-Cgalkyl;

Wis -CHz-, -O-, -OC(=0)H-, -OC(=0)-, -S-, —=NH-, -NRa, -NHSO2-, -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
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selected from S, O and N, the ring system being optionally spaced from W by a C;-
Caalky! group: or R® is C1-Csalkyl: 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, C4-Cealkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH,CO-, Y-NRaRDb,
Y-O-Rb, Y-C(=O)Rb, Y-(C=0O)NRaRb, Y-NRaC(=O)Rb, Y-NHSO,Rb, Y-S(=0),Rb, Y-
S(=0)pNRaRDb, Y-C(=0)O0rb and Y-NRaC(=0)ORb; wherein said carbocyclyl or
heterocyclyl moiety is optionally substituted with R'%; wherein

R s C1-Cesalkyl, C3-C7cycloalkyl, C¢-Cesalkoxy, amino, sulfonyl, (C4-C3 alkyl)sulfonyl,
NO,, OH, SH, halo, haloalkyl, carboxyl, amido,

Rx is H or C4-Cs alkyl; or Rx is J;

T is -CHR"- or -NRd-, where Rd is H, C4-Czalkyl; or Rd is J;

R" is H, C4-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C1-Csalkyl, Cp-Czalkylcarbocyclyl,
Co-Csalkylheterocyclyl, NH2CO-, Y-NRaRb, Y-O-Rb, Y-C(=0)Rb, Y-(C=0O)NRaRb, Y-
NRaC(=0)Rb, Y-NHSO,RDb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-C(=0)ORb, Y-
NRaC(=0)ORDb; or R' is J:

J, If present, is a single 3 to 10-membered saturated or partially unsaturated alkylene
chain extending from the R’/R” cycloalkyl, or from the carbon atom to which R, is
attached to one of 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:

R is H, C4-Cg alkyl, C3-Cgcycloalkyl, or C(=0)R'3:

R" is C4-Cgalkyl, Co-Caalkylcarbocyclyl, Co-Csalkylheterocyclyl;

R'is independently selected from the group consisting of H, C4-Csalkyl, C1-
Cshaloalkyl, C1-Cgalkoxy, hydroxy, halo, amino, oxo, thio and C4-Cg thioalkyl;
misOQor1;:nis0Oor1;

U is =0 or is absent;

R™ is H, C4-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Calkylheterocyclyl, any of which can
be substituted with halo, oxo, nitrile, azido, nitro, C4-Cg alkyl, Co-Csalkylheterocyclyl,
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Co-Caalkylcarbocyclyl, NH,CO-, Y-NRaRDb, Y-O-Rb, Y-C(=0O)Rb, Y-(C=0)NRaRb, Y-
NRaC(=0)RDb, Y-NHS(=0),Rb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-C(=0O)ORDb, Y-
NRaC(=0)ORDb;

G is -O-, -NRy-, -NRJNRJ-;

Ry is H, C4-C3 alkyl; or Ry is J;

one RjiIs H and the other Rjis H or J;

R'™ is H; or R"® is C4-Cgalkyl, Co-Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, any of
which can be substituted with halo, oxo, nitrile, azido, nitro, C4-Cgalkyl, Cq-
Csalkylcarbocyclyl, Co-Csalkylheterocyclyl, NH2CO-, Y-NRaRb, Y-O-Rb, Y-C(=O)RD,
Y-(C=0)NRaRDb, Y-NRaC(=0O)Rb, Y-NHSOyRDb, Y-S(=0),Rb, Y-S(=0),NRaRb, Y-
C(=0)ORb, Y-NRaC(=0O)ORDb;

or a pharmaceutically acceptable salt or prodrug thereof.

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

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

The various embodiments of the present invention can be notionally represented as
R'-G-P4-P3- P2-P1, wherein P3 and/or P4 may be absent. P1, P3 and P4 each
represents a building block constituted of a derivative of a natural or unnatural amino
acid, P2 is a substituted carbocyclic residue and G-R'® is a capping group. The
building blocks are typically linked together by amide bonds.which are reversed
relative to each other on each side of the P2 building block in the compounds of the

invention.
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Additional aspects of the invention include a pharmaceutical composition comprising
a compound of the invention as defined above and a pharmaceutically acceptable

carrier or diluent therefor.

The compounds and compositions of the invention have utility in methods of medical
treatment or prophylaxis of HCV infections in humans. Accordingly, a further aspect
of the invention is the use of a compound as defined above in therapy such as the

manufacture of a medicament for the prophylaxis or treatment of flavivirus infections

in humans or animals. Exemplary flavivirus include BVDYV, dengue and especially
HCV.

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
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 S4) point in the opposite direction compared to in a native peptide substrate.
Another consequence of the reversed P3 and P4 amino acids is that the side chains
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
P3 and/or P4 and/or R'®. Indeed, such compounds are typically highly active and
within the scope of the invention. However, it has been surprisingly found that even
compounds of the invention bearing L-amino acid side chains at P3 and/or P4 exhibit
good activity, notwithstanding that the respective entity must approach the S3 or S4
pocket from a different angle relative to a native peptide substrate. Accordingly L-
stereochemistry at R'" and/or R'® and/or the corresponding configuration at R to

mimic L stereochemistry represents a favoured aspect of the invention.
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The different angle of approach to the S3 and/or S4 pockets also has implications for
the ability of the compounds of the invention to avoid resistance patterns exhibited by
prior art HCV protease inhibitors which hitherto have all had a conventional peptide
backbone of natural or non-natural L-amino acid residues. As with the reverse
transcriptase of HIV which is notorious for quickly generating drug escape mutants
under the slective pressure of antiviral therapy, the RNA dependent RNA polymerase
NSSA of HCV has a very poor proof reading capacity. This in turn means that the
HCV polymerase is highly error prone and it is likely that characteristic resistance
patterns will arise when HCV antivirals are administered over long periods. Even
before launch, it is apparent that BILN 2061 with a substantially peptidic backbone
(albeit macrocyclised) and Vertex’ NS3 protease inhibitor VX-950 with a linear peptide
backbone at P3 and P4 quickly give rise to characteristic resistance mutations at
positions 155, 156 or 168 of the NS3 protease (Lin et al J Biol Chem 2004
279(17):17808-17).

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

Invention.

Preferred embodiments wherein M is CR’R” in formulae VI include formulae VIA

below:
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VIA

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

have one of the partial structures:

R8 R8 R8
/ ) /
W W W
Rq
Rz
Via Vib Vi

especially where Rz is H or Rg is H or methy!.

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

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

function include formula Vida-Vidb below;
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RS
/
W
(CHz)q'<
R15 O Ru R~ (CH,)k
G \N . (T
: N A
R16” \/\T/ \T/ I \/ X
0 Ru Rd 0 R7 R,
Vida  ° !
/R8
W
(CHz)q'~<
RI5 O py NI (CH,)k
G \N N { z
- N A
R16/ \-/\T/ NN \/ X
O Ru R11 O Vidb 0O R7 RY'

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, vizm is 1 and n is zero. Favoured embodiments within Formula VI

comprising a P3, but no P4 include formula Vlea-Vieb below:
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RS
/
W
(CHz)q'<
L RXx RA~(« (CHz)k
) \ Rz / H
R16._ N N A
c K
R11 O o R7 R

Vieb

Alternative embodiments include the structures corresponding to Vlea and Vieb

wherein M is NRuU.

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

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

formula Vifa below:

RS
/
W
<CH2)q'—§
RA~—( (CH;)k
Rz /
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Alternative embodiments include the structures corresponding to VIfa, wherein M is
NRu.

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

adjacent R’ to one of Rj, Rx, Ry, Rd or Ru.

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

0 and nis 1 include those of the formula Viga- Vigc below:
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R8
/
W
(CHz)CI"<
R
\ — (CH,)k
Rz /
R1 5\ /N H .
G
|
Rd ®,
Viga el O
‘‘‘‘‘‘‘ J...,_....-_...................-...--...
R8
W
(CHZ)Q"<
R
U qi (CH,)k
R
R16 ‘ H
O
Vigb R11  ~--. O é
N .J .......................
R8
/
W

Vigc el -

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

Favoured embodiments of macrocyclic structures within formula VI comprising both a

P3 and P4 functions, i.e. wherein both m and n are 1, include those of the formula
Viha- Vihc below:
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O
o H
N N A
<Y YTY YK
)

o Ru Rd 5 I |
Viha R
/RS
W
(CHz)CI'—<
R~/
R15 O /(CHz)k
Rz

G t A
R O ;

° . R11 ‘.. Il é
Vihb S Jeeemeenne
/RB
W
(CHz)q‘<
Rq .
(CH,)k
R15 0
)K B Rz / ]
G N A
R1 6/ T N/N\I/ Y
O Ru L. : | %
Vihc T

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

are also favoured.

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

functions are absent, i.e. wherein m and n are each 0, include those of the formulae
Vihe-VIhf below.
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The corresponding structures wherein the J chain bonds to the carbon adjacent R’

are also favoured.

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 between adjacent carbons, typically one
unsaturation. The length of the chain will, of course, depend on whether J extends
from Rd, Rj, Rx, Ry, R or the carbon adjacent 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,
NC1-Cs alkyl or N-C(=0)C+-Cealkyl. More preferably, the J chain optionally contains
one heteroatom selected from: NH, or N-C(=0)C4-Cgalkyl, most preferably N(Ac).
Most preferably, the chain containing a nitrogen atom is saturated. In an alternative
embodiment, J contains one heteroatom selected from O or S. The chain may be

substituted with R', such as H or methyl.
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Typically the J linker structure is saturated. Alternatively, J contains 1 to 3, preferably
one double bond, typically spaced one carbon from the cycloalkyl R’ function, if

present. The double bond may be cis or trans.

Representative examples of J thus include pentylene, hexylene, heptylene, any of
which are substituted with C4-Cgalkyl, C4-Cghaloalkyl, C1-Csalkoxy, hydroxyl, halo,
amino, oxo, thio or C4-Cgthioalkyl; penten-3-yl, hexen-4-yl, hepten-5-yl, where 3, 4 or

O refers to a double bond between carbon atoms 3 and 4, 4 and 5 etc.

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

Alternative favoured configurations for R’ and R’ include those wherein R” is H and

R" is C3-C; cycloalkyl or C4-CsalkylC3-C-cycloalkyl.

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

Alternatively, R” and R together define a spiro-cycloalkyl function, such as a spiro-
cyclobutyl ring, and more preferably a spiro-cyclopropyl ring. “Spiro” in this context
simply means that the cycloalkyl ring shares a single carbon atom with the peptidic
backbone of the compound. The ring is substituted or unsubstituted. Preferred
substituents include mono or di-substitutions with R”? wherein R™2 is C4-Cg alkyl, Cs-

Cscycloalkyl, or C,-Cg alkenyl, any of which is optionally substituted with halo.

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

stereochemistries for a spiro-cyclopropyl ring are defined below.
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Particularly preferred substituents include R"? as ethyl, vinyl, cyclopropyl (ie a spiro-
cyclopropyl substituent {o the “spiro” cycloalkyl ring of R’IR"), 1- or 2-bromoethyl, 1-or
2-fluoroethyl, 2-bromovinyl or 2-fluorethy!.

In one embodiment of the invention A is -CR*R* as illustrated in detail in
PCT/EP03/10595, the contents of which are incorporated by reference.

Convenient R* groups thus include C4-Cgalkyl, such as methyl, ethyl, propyl, ethenyl
and —CHCHCH3_Alternative preferred R* groups include aryl or heteroaryl such as
optionally substituted phenyl, pyridyl, thiazolyl or benzimidazolyl or C4-Czalkylaryl or
C+-Caalkylheteroary!, where the alkyl moiety is methyl, ethyl, propyl, ethenyl and —
CHCHCHs. Preferred aryl moieties include optionally substituted phenyl,

benzothiazole and benzimidazole.

Favoured R* groups include -NH, fluoro or chloro. Alternative preferred R? groups

include —OH and especially =0.

An alternative embodiment for A is C(=0)NHR?®, where R’ is optionally substituted Co-
Caalkylaryl, Co-Csalkylheteroaryl, OCg-Czalkylaryl or OCy-Csalkylheteroaryl.

Appropriate susbstituents appear in the definitions section below.

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

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

definitions section below.
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Substituent -WW-R8 on the cyclic P2 group can employ any of the proline substituents
which are extensively described in WO 00/59929, WO 00/09543, WO 00/09558, WO
99/07734, WO 99/07733, WO 02/60926, WO03/35060, WO 03/53349,
WO03/064416, W=03/66103, W003/064455, WO03/064456, WO03/62265,
WO03/062228, WO03/87092, WO 03/99274, WO03/99316, WO03/99274
WO04/03670, , WO04/032827, WO004/037855, WO04/43339, WO04/92161,
WOO04/72243, SWO004/93798. WO004/93915, W0O04/94452, WO04/101505,
WO004/101602, WO04/103996, W0O04113365 and the like.

Favoured W functions include W as -OC(=0)NH-, -OC(=0)-, -NH-, -NR¥-, -NHS(0)s-
or -NHC(=0)-, especially —OC(=O)NH- or -NH-. Favoured R® groups for such W
functions include optionally substituted Cq-Csalkylcarbocyclyl or Co-
Csalkylheterocyclyl, including those described in W00009543, WO0O0009558 and WO
00/174768. For example ester substituents, -W-R®, on the cyclic P2 group, include
those disclosed in WO 01/74768 such as C4-Cgalkanoyloxy, Co-Csalkylaryloyloxy,
particularly (optionally substituted) benzoyloxy or C¢-Csalkylheterocycloyloxy,

o I

This publication also describes alternative ~WW-R® possibilities for example C4-Cealkyl,

especially

such as ethyl, isopropyl, Co-Csalkylcarbocyclyl such as cyclohexyl, 2,2-difluoroethyl, -
C(=O)NRc, where Rc is C1-Cgalkyl, Co-Csalkylcyclopropyl, Cg-Caalkylaryl or Cg-
Csalkylheterocyclyl.

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

R” is C4-Cs alkyl, C4-Cgalkoxy, NO,, OH, halo, trifluoromethyl, amino or amido

(suchas amino or amido optionally mono- or di-substituted with C4-Cgalkyl), Co-
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Csalkylaryl, Co-Csalkylheteroaryl, carboxyl, aryl or heteroaryl being optionally
substituted with R'°; wherein

R' is C4-Cealkyl, C3-C7cycloalkyl, C4-Cgalkoxy, amino (such as amino mono- or di-
substituted with C4-Cealkyl), amido (such as C4-C3 alkyl amide), sulfonyIC-Czalkyl,
NO,, OH, halo, trifluoromethyl, carboxyl, or heteroaryl.

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

extensively illustrated in the definition section below.

Preferred R include C4-Cs alkyl, C4-Cgalkoxy, amino (such as di~(C+-Cj alkyl)amino),
amide (such as as ~-NHC(O)C-Cgalkyl or C(=O)NHC4-Czalkyl), aryl or heteroaryl, the
aryl or heteroaryl moiety being optionally substituted with R'®: wherein

R is C4-Cgalkyl, C3-C7cycloalkyl, C1-Cgalkoxy, amino (such as mono- or di-C1-Ca
alkylamino), amido (such as as —NHC(O)C-Czalkyl or C(=O)NHC;-Cgalkyl), halo,

trifluoromethyl, or heteroaryl.

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

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

thiazole.

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

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

A currently preferred R® is:
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| R9b

wherein R* is C4-Cgalkyl; C4-Cgalkoxy; thioC4-Csalkyl; amino optionally substituted
with C4-Cealkyl; Co-Csalkylaryl; or Co-Caalkylheteroaryl, Co-Csalkylheterocyclyl, said
aryl, heteroaryl! or heterocycle being optionally substituted with R'® wherein

5 R"is C4-Csalkyl, C3-Cscycloalkyl, C1-Csalkoxy, amino, amido, heteroaryl or
heterocyclyl; and

R% s C1-Cgalkyl, C4-Cgalkoxy, amino, amido, NOz, 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 S
R10—G ]\ R10—(;|\ R10—N_
N N N

wherein R'® is H, C4-Cgalkyl, or Cq-Caalkyl-C3-Cgcycloalkyl, amino (sch as amino
mono- or di-substituted with C¢-Cgalkyl), amido (such as as -NHC(O)C4-Csalkyl or
15 C(=0O)NHC4-Cgalkyl) heteroaryl or heterocyclyl.

R” is conveniently phenyl and thus R® is:

wherein R'%? is H, C-Cgalkyl; C1-Cgalkoxy; or halo; and R%* is C4-Cg alkyl, C1-Ce-
20  alkoxy, amino (such as C4-Csalkylamino), amido (such as as -=NHC(O)C;-Cealkyl or
C(=0O)NHGC+-Czalkyl), NO2, OH, halo, trifluoromethyl or carboxy!.

An alternative preferred R® is:
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S ___ N
N
| R9b
_

wherein R'® is H, C4-Cgalkyl, or Co-Caalkyl-Cs-Cscycloalkyl, amino (such as amino
optionally mono- or di-substituted with C4-Cgalkyl), amido (such as as =NHC(O)C;-
Cealkyl or C(=O)NHC4-Csalkyl or C(=0)N(C1-Csalkyl),), heteroaryl or heterocyclyl;
and R™ is C4-Cs alkyl, C4-Cg-alkoxy, amino optionally mono- or di-substituted with
C1-Cealkyl, amido (such as as -NHC(O)C4-Csalkyl or C(=O)NHC,-Csalkyl or
C(=O)N(C1-Csalkyl)2), NO2, OH, halo, trifluoromethyl, or carboxyl.

In the immediately above described embodiments R* is conveniently C4-Cg-alkoxy,

preferably methoxy.

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

™~

S

(CH,),

where W is N or CH, ris O or 1, Ra’ is H, C4-Cg alkyl, Co-Csalkylcycloalkyl, C+-
Csalkyloxy, hydroxy or amine and Rb’ is H, halo, C1-Cgsalkyl, Co-Czalkylcycloalkyl, C1-
Cealkyloxy, Cq-Cgthioalkyl, cycloalkylCy-Csalkyloxy, C+-CaalkyloxyC4-Csalkyl, Co-
Caalkylaryl or Co-Csalkylheterocyclyl. A particularly preferred ether substituent is 7-
methoxy-2-phenyl-quinolin-4-y| oxy.
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