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ABSTRACT

The present invention relates to peptidomimetic compounds useful as protease
Inhibitors (1), particularly as serine protease inhibitors and more particularly as
hepatitis C NS3 protease inhibitors; intermediates thereto; their preparation
Including novel steroselective processes to intermediates. The invention is also
directed to pharmaceutical compositions and to methods for using the
compounds for inhibiting HCV protease or treating a patient suffering from an
HCV infection or physiological condition related to the infection. Also provided
are pharmaceutical combinations comprising, in addition to one or more HCV
serine protease inhibitors, one or more interferons exhibiting anti-HCV activity
and/or one or more compounds having anti HCV activity and a pharmaceutically
acceptable carrier, and methods for treating or preventing a HCV infection in a
patient using the compositions. The present invention is also directed to a kit or
pharmaceutical pack for treating or preventing HCV infection in a patient.
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CLAIMS:

1. A compound of formula 24

| Q is optionally substituted cycloalkyl or optionally substituted fused
arylcycloalkyl; .

R" is -CO,RY:

R" is an iminic glycinimide derivative adduct; and

R" is acid protecting group or optionally substituted aliphatic group.

2. A compound of claim 1 wherein: |
optionally substituted cycloalkyl means a non-aromatic mono- or multicyclic ring system of 3 to
10 carbon atoms optionally substituted with one ow more ring group‘substituents;

optionally substituted fused arylcycloalkyl means a fused arylcycloalkyl optionally substituted
with one or more rihg group substituents;

optionally substituted aliphatic group are alkyl, alkeny], or alkynyl optionally substituted with an
aliphatic group substituent; |

an iminic glycinimide derivative adduct is a compound selected from the group consisting of
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Sor o e
ISoPh e

wherein:
R'® is an acid protecting group, optionally substituted aryl, or optionally substituted
5 aliphatic group;
R" is optionally substituted aryl, optionally substituted aliphatic group,

o Hyde,. &

® is hydrogen, alkyl, or alkylthio; or optionally substituted aryl;

10  wherem;
ring group substituents mean substituents attached to aromatic or non-aromatic ring
systems inclusive of aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy, heteroaryloxy,
acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo
aﬁal ogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy, aroyloxy,

15 heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-CH,>OH, -C(O)-

CH5SH, -C(O)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl, tetrazolyl,

arylsulphonylcarbamoyl, N-methoxycarbamoyl, heteroarylsulphonylcarbamoyl,
3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-oxad1azolidinyl or
hydroxyheteroaryl such as 3-hydroxyisoxazolyl, 3-hydoxy-1-methylpyrazoly,

20 alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio, arylthio,
beteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, Y'Y*N-, Y'Y2NC(0)-,
Y'Y’NC(0)O, Y'Y’NC(O)NY>- or Y'Y’°NSO92-, wherein Y', Y2 and Y are

25 independently hydrogen, alkyl, aryl or heteroaryl, or for where the substituent is Y'Y°N-,
then one of Y' and Y may be acyl, cyclylcarbonyl, aroyl, heteroaroyl, alkoxycarbonyl,
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cyclyloxycarbonyl, aryloxycarbony! or heteroaryloxycarbonyl, as defined herein and the
other of Y* and Y? is as defined previously, or for where the substituent isY ' Y2NC(O)-,
Y'Y’NC(0)0-, Y'Y’°NC(O)NY>- or Y'Y2NSO3-, Y! and Y* may also be taken together

with the N atom through which Y* and Y are linked to form a 4 to 7 membered
azaheterocyclyl or azaheterocyclenyl or when the ring system is saturated or partially
saturated, the ring group substituents further include, methylene (H.C=), oxo (O=) and
thioxo (S=); and

aliphatic group substituents means aryl, heteroaryl, hydroxy, alkoxy, ‘cyclyloxy, aryloxy,
heteroaryloxy, acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or
its thioxo analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy,
aroyloxy, heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-
CHjOH, -C(0)-CH5SH, -C(0O)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl,

tetrazolyl, arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylcarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-
oxadiazolidinyl or hydroxyheteroaryl such as 3-hydroxyisoxazolyl,
3-hydoxy-1-methylpyrazolyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylsulfonyl, cjrclylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylsulfinyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio,
arylthio, heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, methylene (H,C=), oxo
(0=), thioxo (S=), Y'Y’N-, Y'Y2NC(0)-, Y'Y’NC(0)0-, Y'Y’NC(O)NY-, Y'Y*NSO2-,
or Y’SO,NY'- wherein R?is as defined herein, Y' and Y? are independently hydrogen,
alkyl, aryl or heteroaryl, and Y° is alkyl, cycloalkyl aryl or heteroaryl, or for where the
substituent is Y'Y?N-, then one of Y* and Y* may be acyl, cyclylcarbonyl, aroyl,
heteroaroyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
heteroaryloxycarbonyl, as defined herein and the other of Y* and Y* is as defined
previously, or for where the substituent isY'Y2NC(O)-, Y'Y’NC(0)O-, Y'Y’NC(O)NY"-
or Y'Y?NSO3-, Y! and Y? may also be taken together with the N atom through which Y*
and Y2 are linked to form a 4 to 7 membered azaheterocyclyl or azaheterocyclenyl; and
aryl means an aromatic monocyclic or multicyclic ring system of 6 to 14 carbon atoms.

3. A compound according to claims 1 or 2 where R! is -CO,R".

4. A compound according to any one of claims 2 or 3 where R" is an optionally
substituted aliphatic group.

5. A compound according to any one of claims 2 to 4 where R” is an alkyl group.

6. A compound according to any one of claims 3 to 5 where R is lower alkyl.
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7. A compound according to any one of claims 1 to 6 where R" is methyl.

10.
11.

8. A compound according to any one of claims 1 to 7 whereR'?is R

whereln:

R'is -CONR"R", -CN

= M:E‘:f’“* Qiﬁ Wip=ay

or -CO;R‘G;

R is optionally substituted aliphatic group;

R'® is acid protecting group, optionally substituted aryl, or optionally substituted aliphatic
group;

RY is optionally substituted aryl, optionally substituted aliphatic group,

@%@m - &

® is hydrogen, alkyl, or alkylthio; or optionally substituted aryl;
'7 and R'® taken together with the carbon to which R’ and R'® are attached

1s a solid phase.
A compound according to claim 8 where R'* is -CO,R".
A compound according toclaim 8 or 9 where R“5 is optionally substituted aliphatic.

A compound according to any one of claims 8 ¢ 10 where R is alkyl.

12. A compound according to any one of claims 8 to 11 where R'® is lower alkyl.

13. A compound according to any one of claims S8 to 12 where R is t-Bu.
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14. A compound according to any one of claims 8 to 13 where R is optionally

substituted aryl.
15. A compound according to any one of claims 8 to 14 where R" is phenyl.
16. A compound according to any one of claims 8 to 15 where R' is optionally
S  substituted aryl.
17. A compound according to any one of claims 8 to 16 where R’ is phenyl.
18. A compound of formula 25

- 14

N R

(25)

wherein:

10 R'* is -CONRYRY, -CN: . °’ﬂ§, ‘O ,
X:Ij\o/ui\ noue Ji\ o [%\ N\ /m /&o
- a\ﬁ N e

or -CO,R 'S
R" is optionally substituted aliphatic group; and
R is acid protecting group, optionally substituted aryl, or optionally substituted aliphatic
15 group. | |
19. A compound according to Claim 18 wherein:

optionally substituted aliphatic groups are alkyl, alkenyl, or alkynyl optionally substituted with

one or more aliphatic group substituents;
optionally substituted aryl means an aromatic monocyclic or mylticyclic ring systems of 6 to 14

20  carbon atoms optionally substituted with one or more ring group substituents;

wherein;
ring group substituents mean substituents attached to aromatic or non-aromatic ring

systems inclusive of aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy, heteroaryloxy,
acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo

25 analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy, aroyloxy,



10

15

20

25

30

CA 02697205 2010-01-29

317

heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-CH,>OH, -C(O)-
CH5SH, -C(O)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl, tetrazolyl,

arylsulphonylcarbamoyl, N-methoxycarbamoyl, heteroarylsulphonylcarbamoy],
3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-oxadiazolidinyl or
hydroxyheteroaryl such as 3-hydroxyisoxazolyl, 3-hydoxy-1-methylpyrazoly,
alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfiny], heteroarylsulfinyl, alkylthio, cyclylthio, arylthio,
heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, Y'Y*N-, Y'Y*NC(O)-,
Y'Y’NC(0)0, Y'Y’NC(O)NY?- or Y'Y’°NSO2-, wherein Y, Y? and Y° are
independently hydrogen, alkyl, aryl or heteroaryl, or for where the substituent is Y’ Y°N-,
then one of Y' and Y* may be acyl, cyclylcarbonyl, aroyl, heteroaroyl, alkoxycarbonyl,
cyclyloxycarbonyl, aryloxycarbonyl or heteroaryloxycarbonyl, as defined herein and the
other of Y' and Y?is as defined previously, or for where the substituent isY'Y*NC(O)-,
Y'Y>NC(0)0-, Y'Y’NC(O)NY>- or Y'Y>NSO2-, Y' and Y? may also be taken together
with the N atom through which Y' and Y are linked to form a 4 to 7 membered
azaheterocyclyl or azaheterocyclenyl or when the ring system is saturated or partially
saturated, the “ring group substituents” further include, methylene (H,C=), oxo (O=) and
thioxo (S=); and

aliphatic group substituents means aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy,
heteroaryloxy, acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or
its thioxo analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy,
aroyloxy, heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-
CH,OH, -C(0)-CH,SH, -C(0)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyi,
tetrazolyl, arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylcarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione, 3,5-diox0-1,2,4-
oxadiazolidinyl or hydroxyheteroaryl such as 3-hydroxyisoxazolyl,
3-hydoxy-1-methylpyrazolyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylsulfinyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclyithio,
arylthio, heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, methylene (H,C=), oxo
(0=), thioxo (S=), Y'Y?N-, Y'Y’NC(0)-, Y'Y2NC(0)0-, Y'Y’NC(O)NY-, Y'Y’NSO2-,
or Y>SO,NY'- wherein R*is as defined herein, Y and Y? are independently hydrogen,
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20. A compound according to claims 18 or.19 where R' is ~CO,R".
21. A compound according to any one of claims 18 to 20 where R'® is optionally
substituted aliphatic.
22. A compound according to any one of claims 18 to 21 where R' is alkyl.
23. A compound according to any one of claims 18 to 22 where R'® is lower alkyl.
24. A compound according to any one of claims 18 to 23 where R' is t-Bu.
25. A compound of formula 26
H H
0 N RS
l
P
(26)
wherein:
p° is amide protecting group;
*is -CONRPR", -CN
or -CO,,R“‘;
R" is optionally substituted aliphatic group; and
R'¢ is acid protecting group, optionally substituted aryl, or optionally substituted aliphatic
group. '

26. A compound according to Claim 25 wherein:
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alkyl, aryl or heteroaryl, and Y” is alky}, cycloalkyl ary! or heteroaryl, or for where the
substituent is Y''Y°N-, then one of Y and Y* may be acyl, cyclylcarbonyl, aroyl,
heteroaroyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
heteroaryloxycarbonyl, as defined herein and the other of Y? and Y* is as defined
previously, or for where the substituent isY'Y>NC(0)-, Y Y*NC(0)O-, Y'Y*NC(O)NY>-
or Y'Y’NSO2-, Y' and Y? may also be taken together with the N atom through which Y’

and Y* are linked to form a 4 to 7 membered azaheterocyclyl or azaheterocyclenyl.
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optionally substituted aliphatic groups are alkyl, alkenyl, or alkynyl optionally substituted with
one or more aliphatic group substituents;

optionally substituted aryl means an aromatic monocyclic or mylticyclic ring systems of 6 to 14
carbon atoms optionally substituted with one or more ring group substituents;

wherein;
ring group substituents mean substituents attached to aromatic or non-aromatic ring
systems inclusive of aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy, heteroaryloxy,
acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo
analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy, aroyloxy,
heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(0O)-CH,OH, -C(O)-

CH»SH, -C(O)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl, tetrazolyl,

arylsulphonylcarbamoyl, N-methoxycarbamoyl, heteroarylsulphonylcarbamoyl,
3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-oxadiazolidinyl or
hydroxyheteroaryl such as 3-hydroxyisoxazolyl, 3-hydoxy-1-methylpyrazoly,
alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio, arylthio,
heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, Y'Y?N-, Y'Y*NC(0)-,
Y'Y2NC(0)0, Y'Y’NC(O)NY?>- or Y'Y*NSO7-, wherein Y?, Y* and Y are
independently hydrogen, alkyl, aryl or heteroaryl, or for where the substituent is Y'Y°N-,
then one of Y' and Y* may be acyl, cyclylcarbonyl, aroyl, heteroaroyl, alkoxycarbonyl,
cyclyloxycarbonyl, aryloxycarbonyl or heteroaryloxycarbonyl, as defined herein and the
other of Y* and Y? is as defined previously, or for where the substituent isY’ Y°NC(O)-,
Y'Y?NC(0)0-, Y'Y*NC(O)NY>- or Y'Y?NSO7-, Y' and Y may also be taken together
with the N atom through which Y and Y? are linked to form a 4 to 7 membered
azaheterocyclyl or azaheterocyclenyl or when the ring system is saturated or partially
saturated, the ring group substituents further iﬂclude, methylene (H,C=), oxo (O=) and
thioxo (S=); and

aliphatic group substituents means aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy,
heteroaryloxy, acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or
its thioxo analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclyicarbonyloxy,
aroyloxy, heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-
CH,OH, -C(0)-CH2SH, -C(0)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl,



10

15

27.
28.

CA 02697205 2010-01-29

320

tetrazolyl, arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylcarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-
oxadiazolidinyl or hydroxyheteroaryl such as 3-hydroxyisoxazolyl,
3-hydoxy-1-methylpyrazolyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylsulfinyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio,
arylthio, heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, methylene (H,C=), oxo
(0=), thioxo (3=), Y'Y*N-, Y'Y*NC(0)-, Y'Y2NC(0)0-, Y'Y’NC(O)NY"-, Y'Y’NSO2-,
or Y’SO,NY'- wherein R?is as defined herein, Y’ and Y? are independently hydrogen,
alkyl, aryl or heteroaryl, and Y* is alkyl, cycloalkyl aryl or heteroaryl, or for where the
substituent is Y 'Y°N-, then one of Y' and Y* may be acyl, cyclylcarbonyl, aroyl,
heteroaroyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
heteroaryloxycarbonyl, as defined herein and the other of Y' and Y* is as defined
previously, or for where the substituent isY' ' Y2NC(0)-, Y'Y*NC(0)O-, Y'Y’NC(O)NY?>-
or Y'Y’NSO2-, Y' and Y2 may also be taken together with the N atom through which Y!
and Y are linked to form a 4 to 7 membered azaheterocyclyl or azaheterocyclenyl.

A compound according to claire 25 or 26  where R'* js ~CO,R".

A compound according to any one of claims 25 to 27 where R*is optionally

substituted aliphatic.

20 29.
30.

31.
- 32.

A compound according to any one of claims 25 to 28 where R is alkyl.

A compound according to any one of claims 25 to 29 where R'° is lower alkyl.

A compound according to any one of claims 25 to 30 where R'® is t-Bu.

A compound according to any one of claims 25 to 31 where p’ is selected from the

group consisting of BOC, CBz, and -CO,alkyl.
25 33. A compound according to claim 32 where p° is BOC.

34. A compound of formula 27

(@7)
wherein:

p° is amide protecting group;
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4is <CONRMRY, .CN

XIJ L W&r“*% @)jﬂ [}R,L

or -CO;R 16;
R" is optionally substituted aliphatic group; and
R’ is acid protecting group, optionally substituted aryl, or optionally substituted aliphatic
group.
35 A compound according to Claim 34 wherein:
optionally substituted aliphatic groups are alkyl, alkenyl, or alkynyl optionally substituted with
one or more aliphatic group substituents;
optionally substituted aryl means an aromatic monocyclic or mylticyclic ring systems of 6 to 14
carbon atoms optionally substituted with one or more ring group substituents;
wherein;
ring group substituents mean substituents attached to aromatic or non-aromatic ring
systems imclusive of aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy, heteroaryloxy,
acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo
analogue, hetetoaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy, aroyloxy,
heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(0)-NHOH, -C(0)-CH,OH, -C(O)-

CH5SH, -C(O)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl, tetrazolyl,

arylsulphonylcarbamoyl, N-methoxycarbamoyl, heteroarylsulphonylcarbamoyl,
3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-oxadiazolidinyl or
hydroxyheteroaryl such as 3-hydroxyisoxazolyl, 3-hydoxy-1-methylpyrazoly,
alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio, arylthio,
heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, Y'Y°N-, Y'Y>NC(0)-,
Y'Y’NC(0)0, Y'Y’NC(O)NY?>- or Y'Y2NSO9-, wherein Y, Y? and Y are
independently hydrogen, alkyl, aryl or heteroaryl, or for where the substituent is Y'YN-,
then one of Y' and Y may be acyl, cyclylcarbonyl, aroyl, heteroaroyl, alkoxycarbonyl,
cyclyloxycarbonyl, aryloxycarbonyl or heteroaryloxycarbonyl, as defined herein and the
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other of Y' and Y? is as defined previously, or for where the substituent isY'Y>NC(O)-,
Y'Y’NC(0)0-, Y Y’NC(O)NY>- or Y'Y2NSO3-, Y* and Y* may also be taken together
with the N atom through which Y' and Y are linked to form a 4 to 7 membered '
azaheterocyclyl or azaheterocyclenyl or when the ring system is saturated or partially
saturated, the ring group substituents further include, methylene (H,C=), oxo (O=) and
thioxo (S=); and

aliphatic group substituents means aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy,
heteroaryloxy, acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or
its thioxo analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy,
aroyloxy, heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-
CH,OH, -C(O)-CH5SH, -C(0)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl,

tetrazolyl, arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylcarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-
oxadiazolidinyl or hydroxyheteroaryl such as 3-hydroxyisoxazolyl, |
3-hydoxy-1-methylpyrazolyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylsulfinyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio,
arylthio, heteroaryithio, cyclyl, aryldiazo, heteroaryldiazo, thiol, methylene (H,C=), oxo
(O=), thioxo (8=), Y'Y*N-, Y'Y2NC(0)-, Y'Y’NC(0)O-, Y'Y’NC(ONY>-, Y'Y*NSO2-,
or Y’SO,NY"- wherein R?is as defined herein, Y' and Y? are independently hydrogen,
alkyl, aryl or heteroaryl, and Y* is alkyl, cycloalkyl aryl or heteroaryl, or for where the
substituent is Y'Y°N-, then one of Y' and Y* may be acyl, cyclylcarbonyl, aroyl,
heteroaroyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
heteroaryloxycarbonyl, as defined herein and the other of Y' and Y is as defined
previously, or for where the substituent isY'Y’NC(0)-, Y'Y’NC(0)O-, Y'Y’NC(O)NY?-
or Y'Y?NSO2-, Y! and Y? may also be taken together with the N atom through which Y*

and Y* are linked to form a 4 to 7 membered azaheterocyclyl or azaheterocyclenyl.

36. A compound according to any one of claims 34 to 35 where R'is-CO,R".
37 A compound according to any one of claims 34 to 36 where R'° is optionally
substituted.aliphatic.
38. A compound according to any one of claims 34 t0 37 where R"® is alkyl.
39 A compound according to any one of claims 34 to 38 where R'® is lower alkyl.

A compound according to any one of claims 34 to 39 where R'®is t-Bu.
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41, A compound according to any one of claims 34 to 40 where p’ is selected from the
group consisting of BOC, CBz, and -CO,alkyl.

42. A compound according to claim 41 where p’ is BOC.

43. A process for preparing a chiral bicycloprolinate compound of formula 28

>4
=
a

H
(28)

comprising the steps of:

(a) cleaving and cyclizing a compound of formula 24

(24)

wherein:

Q is optionally substituted cycloalky] or optionally substituted fused
arylcycloalkyl;

R" is -CO,R";

R' is an iminic glycinimide derivative adduct;

R" is acid protecting group or optionally substituted aliphatic group;

under cleaving and cyclizing conditions to form a compound of formula 25

H H

N R"

H
(25)

wherein:
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*is -CONRPR", -CN: 5 % J§

XIJ ~A¢ “”g,k Qfﬂé 3(1 Jﬂ

or -co,R“;

R" is optionally substituted aliphatic group;

R is acid protecting group, optionally substituted aryl, or optionally substituted aliphatic
group; and

(b) protecting the nitrogen of the lactam moiety in the compound of formula 25

with an amide protecting group to form a compound of formula 26

H H
O N R 4
N
(26)
wherein:

p° is amide protecting group;
R is as described herein; and
(c) reducing the compound of formula 26 under reducing conditions to form a

compound of formnula 27
H H
N R“
l
p
(27)
wherein:

p° and R' are as described herein; and
(d) deprotecting the compound of formula 27 under deprotecting conditions to form a

compound of formula 28
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wherein:

R is as described herein.
44. A compound according to Claim 43 wherein:
optionally substituted aliphatic groups are alkyl, alkenyl, or alkynyl optionally substituted with
one or more aliphatic group substituents;
optionally substituted aryl means an aromatic monocyclic or mylticyclic ring systems of 6 to 14
carbon atoms optionally substituted with one or more ring group substituents;
optionally substituted cycloalkyl means a non-aromatic mono- or multicyclic ring system of 3 to
10 carbon atoms optionally substituted with one or more ring group substituents;
optionally substituted fused arylcycloalkyl means a fused arylcycloalkyl optionally substituted
with one or more ring group substituents;

an muinic glycinimide derivative adduct is a compound selected from the group consisting of

Ft O O DO 5
SR

wherein:

R'® is an acid protecting group, optionally substituted aryl, or optionally substituted
aliphatic group;
R" is optionally substituted aryl, optionally substituted aliphatic group,
\/k/ / A o

] é
, OF ’

Vs hydrogen, alkyl, or alkylthm. or optionally substituted ary;

wherein;
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ring group substituents mean substituents attached to aromatic or non-aromatic ring
systems inclusive of aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy, heteroaryloxy,
acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo
analogue, heteroaroyl or its thioxo analogue, acyloxy, cyclylcarbonyloxy, aroyloxy,
heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(0)-NHOH, -C(0)-CH,OH, -C(O)-

CH,SH, -C(0)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl, tetrazolyl,

arylsulphonylcarbamoyl, N-methoxycarbamoyl, heteroarylsulphonylcarbamoyl,
3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-oxadiazolidinyl or
hydroxyheteroary} such as 3-hydroxyisoxazolyl, 3-hydoxy-1-methylpyrazoly,
alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio, arylthio,
heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, Y Y’N-, Y'Y>NC(0)-,
Y'Y2NC(0)0, Y'Y*NC(O)NY>- or Y'Y’NS0)-, wherein Y', Y* and Y are
independently hydrogen, alkyl, aryl or heteroaryl, or for where the substituent is Y'Y*N-,
then one of Y’ and Y? may be acyl, cyclylcarbonyl, aroyl, heteroaroyl, alkoxycarbonyl,
cyclyloxycarbonyl, aryloxycarbonyl or heteroaryloxycarbonyl, as defined herein and the
other of Y* and Y? is as defined previously,' or for where the substituent isY'Y°NC(O)-,
Y'Y?NC(0)O-, Y'Y*’NC(O)NY?- or Y'Y?NSO5-, Y! and Y? may also be taken together

with the N atom through which Y' and Y are linked to form a 4 to 7 membered
azaheterocyclyl or azaheterocyclenyl or when the ring system is saturated or partially
saturated, the ring group substituents further include, methylene (H,C=), oxo (O=) and
thioxo (S=); and

aliphatic group substituents means aryl, heteroaryl, hydroxy, alkoxy, cyclyloxy, aryloxy,
heteroaryloxy, acyl or its thioxo analogue, cyclylcarbonyl or its thioxo analogue, aroyl or
its thioxo analogue, heteroaroy! or its thioxo analogue, acyloxy, cyclylcarbonyloxy,
aroyloxy, heteroaroyloxy, halo, nitro, cyano, carboxy (acid), -C(O)-NHOH, -C(O)-
CH,OH, -C(0)-CH3SH, -C(0)-NH-CN, sulpho, phosphono, alkylsulphonylcarbamoyl,

tetrazolyl, arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylcarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione, 3,5-dioxo-1,2,4-
oxadiazolidinyl or hydroxyheteroary! such as 3-hydroxyisoxazolyl,
3-hydoxy-1-methylpyrazolyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylsulfonyl, cyclylsulfonyl, arylsulfonyl, heteroarylsulfonyl,



10

15

20

23

45.

CA 02697205 2010-01-29

327

alkylsulfinyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio,
arylthio, heteroarylthio, cyclyl, aryldiazo, heteroaryldiazo, thiol, methylene (H,C=), 0xo
(O=), thioxo (S=), Y'Y’N-, Y'Y’NC(0)-, Y'Y’NC(0)O-, Y'Y’NC(O)NY’-, Y'Y’NSO3-,
or Y’SO,NY'- wherein R?is as defined herein, Y’ and Y* are independently hydrogen,
alkyl, aryl or heteroaryl, and Y* is alkyl, cycloalkyl aryl or heteroaryl, or for where the
substituent is Y'Y*N-, then one of Y and Y? may be acyl, cyclylcarbonyl, aroyl,
heteroaroyl, alkoxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
heteroaryloxycarbonyl, as defined herein and the other ‘of Y"' and Y*is as defined
previously, or for where the substituent isY'Y*NC(O)-, Y'Y2NC(0)0-, Y'Y’NC(O)NY>-
or Y'Y°N SO7-, Y’ and Y? may also be taken together with the N atom through which Y!

and Y? are linked to form a 4 to 7 membered azaheterocyclyl or azaheterocyclenyl.

The process of claim 44 further comprising the step wherein the compound of formula

24 is prepared by effecting a Michael addition with an iminic glycinimide compound on a

compound of formula 29

(29)

wherein:

-

1s optionally substituted cycloalkenyl or optionally substituted fused

aryicycloalkenyl;

46.

47.

wherein:

the compound of formula 29 may be prepared by esterifying a compound of formula 29a

Rﬂa
(29a)

wherein:

R'* is -CHO, -COR", -6==N_ or -CONR"RY.

The process of claim 45 wherein the process is carried out at a temperature between 0°C
and-78°C.

The process of claim 46 wherein the process is carried out at -60°.
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48. The process of claim 47 wherein the process is catalyzed by a chiral phase transfer
catalyst.

49. The process of claim 47 wherein the process is catalyzed by a nonchiral phase transfer
catalyst.

50. The process of any one of claims 43 to 49 wherein the protecting group is BOC.
- 51 The process of claim 50 wherein the iminic glycinimide is (N-diphenylmethylene)-
glycine tert-butyl ester.

52. The process of claim 50 wherein the compound of formula 29 is 1-carboxy-1-

cyclopentene methyl ester.



CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
1/14

Figure 1.

Combination treatment with Interferon alpha-2B and Compound CU

[ §900%-100.0% |

NN
100.0% W . \“:\\\\°§\\‘\-\:.i\\\\\\ B 80.0%-90.0%
P | 570.0%-80.0%
B 60.0%-70.0%

e T e e o T T T s B 50 .00/0- 60 , 09/0

I ..-t.ﬁﬂd......ﬁo LA AR L A B AN IR X - e w e &y
>
.....C'". -".‘..-....QN.‘.0...."1“-‘...-..'.'.‘.-‘\ .............

@ " 0400%s500%
60.0% = ..:' ,EEE,:. - i 30.00/0‘40.0cy0

..........
......
......

o {1 - SIRELILT S35 elslsit
% Inhibition  s0.0% B L 0 20.0%-30.0%

40.0% # :.i.-:;EfE:fEfEfIf slasilirinhSy it 110 0%-20 0%

- |

e ‘ & a # L v
] T L J Py

30.0% i 0.0%-10.0%
20.0%
3 uM
10.0%
0.333 uM

0.0%

>
¥
™
o

0.048 U
0.0096 U

Interferon {units)



CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
2/14

Fig 2.

Isoboles at 50% control

Additive

50 -
Antagonistic

50 /

[Drug?2] 50
Synergy

50 I

O 50
[Drugl]



CA 02697205 2010-01-29

W0 02/18369 PCT/US01/26008
3/14

Fig. 3.
[HSPI}/IC504spy
Liney=

Isobole at 50% control

e

O 1
[INF]/1C50E,



WO 02/18369
Fig. 4.
1.4
1.2

CA 02697205 2010-01-29

PCT/US01/26008
4/14

Experiment
1

14.1431
6 8 10 12 14 16 18 20

Interferon alpha-2B (units)



WO 02/18369
Fig. 5
1.4
1.2

CA 02697205 2010-01-29

PCT/US01/26008
S/14

Experiment
2

Interferon alpha-2 A (units)

30



CA 02697205 2010-01-29

WO 02/18369 . PCT/US01/26008
6/14
Fig. 6
14 Experiment
3
1.2
1 3

CU (uM)

. 15,34
6 8 10 12 14

Interferon alpha-2B (units)



WO 02/18369

Fig. 7

1.8

1.6

1.4

1.2

CA 02697205 2010-01-29

/14

Experiment

Interteron alpha-2 A (units)

PCT/US01/26008

4

30



CU (M)

CA 02697205 2010-01-29

WO 02/18369
8/14

Fig. 8.

1.4

1.2

140 50 60 70 80

Ovire Interferon tau (units)

PCT/US01/26008

Experiment
S

100 110



EC (uM)

CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
9/14

Fig 9.

0.9F Experiment

6
0.8

0.7 %
<&

0.6

'.261,

4 6 8 10 12 14 16 18 20

Interferon alpha-2B (units)



CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
10/14

Fig. 10.

0.9 Expel;ment

0.8

0.7

0.5}

EC (WM)

7.31
2.2352 0

10 15 20 o5

Interferon alpha-2A (units)




CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
11/14
Fig 11.
1
0.9 EXperément
0.8
0.7

0.6F

CU (uM)

0.4
A
0.3 ,@)
R
0.2F )
0.1
1 2 3 4 5 6 7

Interferon beta (unuts)



WO 02/18369

Fg. 12.

CA 02697205 2010-01-29

PCT/US01/26008
12/14
Experiment
9
11.3653
4 6 8 10 12 14 16 18

Interteron alpha-2B (units)

20



Ribavirin (UM)

WO 02/18369

O
180 ©
D
160F
2
140 o
120
100
80
ol | B
©
40t
|~
SR
208\ &

200 —Y—r——v—_—' r\ F—
X Experiment
o0
oo
@)’

CA 02697205 2010-01-29

PCT/US01/26008
13/14

10

98'8l

2 3 4 o 6 7 8 9 10

Interferon alpha-2B (units)



CA 02697205 2010-01-29

WO 02/18369 PCT/US01/26008
14/14
Fig. 14
A Ribavirin Alone
100-+——

£ —e— Avg. Inh using ratio
o2 -3+ Avg. Inh original
concentration
(nM)
B Interferon .alp\na_- 2.9 Alone

=

c

3

concentration
(units)



60.0% _ i - B 30.0%-40.0%
% Inhibition s00% ' AT O 0 20.0%-30 0%

Combination treatment with Interferon alpha-2B and Compound CU

| §90.0%-100.0% |
B 80.0%-90.0%

B 70.0%-80.0%
B 60.0%-70.0%

—*Tra O,
. X ‘ \\,{\ S ‘
100.0% S &§\\¥\\>\\\\\\\\\

* (]

- L AL A AT A A A A N
*n e Gd g . mans & e anap -.4.*-'.-.-..,'.-".‘"...‘.-.‘.-‘U.........'.‘
LR R U R R U 1O I X .g...*&--..—""‘ Yomr B PW e

............
-l 6 P PRV
-------

sa e A aaaua
..........

-
...............
..............
................................
......

40.0% “ ””” AR 110.0%-20.0%

'''''''

F 1 »
...........
''''''

30.0% TR i 0.0%-10.0%
=t T H _
20.0% hq
3 uM
10.0% , b
g 0.333uM
0.0% il i
- | 0370 uM
= CU (uM)
o -
-
s 8 2 5
s 8 ©
Interferon (units) 2



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - abstract drawing

