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(57) Abstract

The present invention

relates to compounds
of formula (1) and
pharmaceutically acceptable

salts and solvates thereof
wherein R!, R2, R3, R%
RS, RS, R7 RE RY and Z
are as defined herein. The
invention also relates to
pharmaceutical compositions
comprising compounds of
formula (1) and to methods
of inhibiting abnormal cell
growth, including cancer, in
a mammal by administering
compounds of formula (1) to
the mammal. The invention

(1

also relates to intermediates and methods useful in synthesizing compounds of formula (1).
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HETEROARYL-SUBSTITUTED QUINOLIN-2-ONE DERIVATIVES USEFUL AS
ANTICANCER AGENTS

Background of the Invention

This invention relates to 2 series of heteroaryl-substituted quinolin-2-one derivatives
that are useful in the treatment of hyperproliferative diseases, such as cancers, it mammals.
This invention also relates to a method of using such compounds in the treatment of
hyperproliferative diseases in mammals, especially humans, and to pharmaceutical
compositions containing such compounds.

Oncogenes frequently encode protein components of signal transduction pathways
which lead to stimulation of cell growth and mitogenesis. Oncogene expression in cultured
cells leads to cellular transformation, characterized by the abiiity of cells to grow in soft agar
and the growth of cells as dense foci lacking the contact inhibition exhibited by non-
transformed cells. Mutation and/or overexpression of certain oncogenes is frequently
associated with human cancer.

To acquire transforming potential, the precursor of the Ras oncoprotein must undergo
farnesylation of the cysteine residue located in a carboxyl-terminal tetrapeptide. Inhibitors of
the enzyme that catalyzes this modification, farnesyi protein transferase, have therefore been
suggested as agents to combat tumors in which Ras confributes to transformation. Mutated,
oncogenic forms of Ras are frequently found in many human cancers, most notably in more
1883). The compounds of the present invention exhibit activity as inhibitors of the enzyme
farnesy! protein transferase and are therefore believed to be useful as anti-cancer and anti-
tumor agents. Further, the compounds of the present invention may be active against any
tumars that proliferate by virtue of farnesyl protein transferase.

Other compounds that are indicated as having activity inhibiting famesy! protein
transferase are referred to in International Publication Number WO 97/21701, entitied
“Farnesyl Protein Transferase Inhibiting (Imidazol-5-yi)methyl-2-quinolinone Derivatives”,
which has an International Publication Date of June 18, 1997; in International Publication
Number WO 27/16443, entitled “Famesy! Transferase inhibiting 2-Quinolone Derivatives”,
which has an International Pubtlication Date of May 9, 1997; PCT/IB98/01393, filed August 5,
1989, entitled “2-Quinclone derivatives Usefu!l as Aniicancer Agents”; and PCT/IB99/01398,
filed August 6, 1999, entitted “Alkynyl-Substituted Quinolin-2-one Derivatives Useful as
Anticancer Agents”; all of which are incorporated herein by reference in their entireties.

The preceding Kohl et al. publication, as well as all other references discussed below

irt this application, are also hereby incorporated by reference in their entireties.
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Summary of the Invention

The present invention relates to compounds of formula 1

R4
o~ R’
8 9
R
2
R oL

3 R7 Z

O N Rs
1 R

or pharmaceutically acceptabie salts or solvates thereof wherein:

the dashed line indicates an optionai second bond connecting C-3 and C~4 of the
quinolin-2-one ring;

R' is selected from H, C-C, alkyl, -(CRPR™),C(O)R?, -(CR"®*R"),C(O)OR",
-(CR¥R"),OR™, -(CRR™),CSO,R", -(CR™R"){C,-C,, cycloalkyl), -(CR®PR")(C-C,, aryl),
and -(CR™R"){4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R’ groups are optionally fused to a C,-C,, aryl group, a Cs-C, saturated cyclic group, or a2 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)OR'™, or a group selected from the substituents provided in
the definition of R'2;

each R®, RY R® R® and R’ is independently selected from H, C,-C,, atkyl, C,-Cy,
alkenyl, C,-C,, alkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR',
-C(O)R™, -C{O)OR™, -NR™C(O)OR', -OC(O)R™, -NR"S0,R"*, -SO,NR?R"™, -NRC{O)R"?,
-C{O)NRR™, -NR“R®, -CH=NOR', -S(O)R" wherein j is an integer from 0 to 2,
-(CR¥"R")(Ce-Cyo  aryl), -{CR™R™)(4-10 membered heterocyclic), ~(CRPR™}(CsCyo
cycloaikyl), and (CR"*R')C=CR'; and wherein the cycloalkyl, ary! and heterocyciic moieties
of the foregoing groups are optionally fused #p a C¢-C,, aryt group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said aiky!, alkenyi, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethy!, trifluoromethoxy, azido, -NR™SQ,R', -SO,NR"ZR™,
-C(O)R", -C(OYOR™, -OC({O)R", -NR"C(O)OR™, -NR™C(O)R™, -C(O)NR'R®, -NR7ZR®S,
-OR®, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, (CR™R™)(C4-C,, aryl), and -(CR™R™)(4-

10 membered heterocyclic);
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Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

R®is H, -OR™, -OC(O)R?, -NR2R", -N=CR™R", -NRC(O)R", cyano, -C(O)OR™,
-SR¥, or (CR™®R")(4-10 membered heterocyclic), wherein said heterocyclic R® groups are
substituted by 1 to 4 R® groups;

R® is -(CR™R“)(imidazolyl) or -(CR™R"){pyridinyl) wherein said imidazolyl or
pyridiny! moiety is substituted by 1 or 2 R® substituents

each R is independently selected from H, C,-C,, alkyl, {CR"R"){C,-C,, cycloalkyl),
-(CRPR™)(C4-Cyq aryl), and -(CRR™){4-10 membered heterocyclic); said cycloalkyt, aryl and
heterocyclic R' groups are optionally fused to a C,-C,, aryl group, a C,-C, saturated cydclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifiucromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR'", -OC(O)R™, -NR™C(O)R™, -C(OINRR™, -NR¥R", hydroxy, C,-C; alkyl,
and C,-C, alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an infeger
from 1to 5;

each R™ and R" is independently H or C,-C, alkyl, and where R™ and R" are as
-(CR™R"), or (CR"™R"), each is independently defined for each iteration of q or t in excess of
1;

R is selected from the substituents provided in the definition of R'? except R is not
H;

R is selected from the list of substituents provided in the definition of R'? and
-SIRR'®R; and,

RY, R" and R are each independently selected from the substituents provided in the
definition of R™ except at least one of R', R and R is not H.

Preferred compounds of formula 1 are those wherein Z is a 5 or 6 membered
aromatic heterocyclic group substituted with from 1 to 4 R® substituents. More preferred
compounds of formula 1 are those wherein Z js a pyridine or thiophene group substituted with
from 1 to 4 R® substituents. Other preferred compounds of formula 1 are those wherein Z is a
S or 6 membered aromatic heterocyclic group fused to a benzene group, substituted with from
1 to 4 R® substituents. Preferably, Z comprises from 1 to 3 heteroatoms selected from O, S
and N.

Other preferred compounds of formula 1 are those wherein R* is H, C,-C; alkyl, or

cyclopropyimetnyl,
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Other preferred compounds of formula 1 are those wherein R® is -NRZR"™, -OR'2, or
-(CRPR")}t (4-10 membered heterocyclic) substituted with from 1 to 4 R® groups, wherein said
4-10 membered heterocyclic is selected from triazolyl, imidazolyl, pyrazolyl, and piperidiny!.
More preferably, said heterocyclic is substituted with one R® group. Preferably, R® is hydroxy,
amino, or triazolyl.

Other preferred compound of formula 1 are those whergin R® is H, -OR™, -OC(Q)R%,
-NRZR™,  -NRZC{O)R¥, cyano, -C(O)OR®, -SR', or -(CRPR“)(4-10 membered
heterocyciic), wherein said heterocyclic R® groups are substituted by 1 to 4 R® groups.

Other preferred compounds of formula 1 are those wherein R®, R, R® and R® are
independently selected from H, halo, and C,-C; alkoxy.

Preferred compounds of the invention include:;

6-[famino-(6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl)-methyl])-4-(3-chloro-
phenyl)-1-methyl-1H-guinolin-2-one (enantiomer A);

6-[amino-(6-chloro-pyridin-3-y!)}-(3-methyl-3H-imidazol-4-yi)-methyl]-4-(3-chloro-
phenyl}-1-methyl-1H-quinolin-2-one {enantiomer B);

4-{3-chloro-phenyl)-6-[(6-chioro-pyridin-3-yi)}-hydroxy-(3-methyl-3H-imidazoi-4-yl)-
methyf]-1-cyclopropyimethy!-1H-quinolin-2-one;

6-[amino-(6-chlaro-pyridin-3-y(}-(3-methyl-3H-imidazol-4-yl)-methyl}-4-(3-chioro-
phenyi}-1-cyclopropylimethyl-1H-quinolin-2-one,;

4-(3-chloro-phenyl)-6-[(5-chloro-pyridin-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yI)-
methyi]-1-methyl-{H-quinolin-2-one;

§-famino-{S-chloro-pyridin-2-y1}-(3-methyl-3H-imidazol-4-yt)-methyi}-4-(3-chioro-
phenyl}-1-methyl-1H-quinolin-2-one;

8-famino-(5-chioro-pyridin-2-yt)-(3-methy!-3H-imidazol-4-y)-methyl}-4-{3-chioro-
phenyl)-1-cyclopropylmethyi- 1H-quinolin-2-one;

6-[amino-(6-chloro-pyridin-3-yl)-{3-methyl-3H-imidazol-4-yi}-methyi]-4-(3,5-dichloro-
phenyll-1-methyl-1H-quinolin-2-one;

6-[amino-~(5-chloro-thiophen-2-yl)-(3-methyl-3H-imidazol-4-yi)-methyi]-4-(3-chloro-
phenyl}-1-methyl-1H-quinciin-2-one; a

8-{(5-chloro-thiophen-2-yl)}-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyll-4-(3-ethoxy-
phenyi)-1-methyi-1H-quinciin-2-one;

amino-(5-chioro-thiophen-2-yl)-(3-methyl-3H-imidazol-4-y!)-methyl-4-(3-ethoxy-
phenyl}-1-methyl-1H-quinolin-2-one;

6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-ethoxy-
phenyl}-1-methyl-1H-quinelin-2-one;
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6-{amino-{6-chioro-pyridin-3-y)-(3-meihyl-3H-imidazol-4-yl}-methyl]-4-(3-ethoxy-
phenyl}-1-methyl-1H-quinolin-2-one;
6-fbenzo[blthiophen-2-yi-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-chioro-
phenyl}-1-methyl-1H-guinolin-2-one;
B-[amino-{6-chloro-pyridin-3-y)-{3-methyl-3H-imidazol-4-yl}-rmethyl]-4-(3-chloro-
phenyl)-1H-quinclin-2-ane;
(-)-6-[amino-{6-chloro-pyridin-3-y1)-(3-methyi-3H-imidazol-4-yl)}-methyl]-4-(3-chloro-
phenyi}-1-cyclopropyimethyl- 1 H-quinotin-2-one;
B-jamino-{B-methyl-pyridin-3-yi)-(3-methyl-3H-imidazol-4-y1}-methyl]-4-(3-chloro-
phenyl)-1-rethyl-1 H-guinolin-2-one;
&-famino-(pyridin-3-yl}-(3-methy!-3H-imidazol-4-yl}-methyl}-4-(3-chicro-phenyl)-1-
cyclopropyimethyl-1H-quinolin-2-one;
{+)-4-(3-chioro-phenyl)-8-{(6-chloro-pyridin-3-y)-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyl}-1-cyclopropylmethyi-1H-quinolin-2-one; and
pharmaceutically acceptable salts and solvates of the foregoing compounds.

The present invention also relates to compounds of the formula 12

R4

12

wherein:

the dashed tine indicates an optional second bond connecting C-3 and C-4 of the
quinoline ring;

R? is halo, cyano, -C(Q)OR', or a ggoup selected from the substituents provided in
the definition of R'%; ‘

each R? R% R® RS and R is independently selected from H, C,-C,, alkyl, C;-Cy
alkenyl, C,-C,,alkynyl, halo, cyano, nitro, trifiuoromethyl, trifluoromethoxy, azido, -OR%,
-C(O)R™, -C(O)OR®, -NRC(OJOR', -OC(O)R™, -NRVSO,R’, -SO,NRZR", -NR™C(O)R",
-C(O)NR®R™, -NR™R®™, -CH=NOR®, -S(O)R™ wherein j is an integer from 0 to 2,
{CRPR"){Ce-C,, aryl), -{CR™R™)(4-10 membered heterocyclic), -(CRPR“NC;-Cye

cycloalkyl), and -(CR™R'),C=CR'S; and wherein the cycloalkyl, aryl and heterocyclic moieties
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of the foregoing groups are optionally fused to a Cg-C,, aryl group, a Ce-C, saturated cyclic
group, or & 4-10 membered heterocyclic group; and said akyl, alkenyl, cycloatkyl, aryi and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy, azido, -NR'SO,R', -SO,NR'ZR",
-C(O)R"™, -C(O)OR™, -OC(O)R™, -NRVC(QJOR'™, -NR™C{O)R", -C(O)NRZR", -NRR",
-OR®, C;-Cy, alkyl, C,-Cyp alkenyl, C,-C,, alkynyl, -(CRPR™)(C¢-C,, aryl), and ~(CRPR™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

R® is H, -OR™%, -OC({O)R™, -NR'ZR™, -NRZC(O)R®, cyano, -C{O)OR™, -SR™, or
-(CR™R™"){4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R® groups;

R® is -(CR™R"“)(imidazolyl) or -(CRVR')(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R is independently selected from H, C,-Cy alkyl, ~(CRPR™}(C-C,, cycioalkyl),
-(CRPR™)(C¢-C,, aryl), and {CR™R)(4-10 membered heterocyclic); said cycioalkyl, aryt and
heterocyclic R groups are optionally fused to a C-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR™, -OC(O)R™, -NR™C(O)R", -C(O)NRPR", -NR™R", hydroxy, C-Cq alkyl,
and C,-C, alkoxy;

each 1 is independently an integer from 0 to 5;

each R"™ and R™ is independently H or C,-C; alkyl, and where R™ and R" are as
-(CR¥R"),each is independently defined for each iteration of t in excess of 1;

R* is selected from the substituents provided in the definition of R*? except R™ is not
H;

R' is selected from the list of substituents provided in the definition of R*? and
-SiR"R™R'™, and, . _

RY R and R'™ are each independently selected from the substituents provided in the
definition of R* except at least one of RY, R'"® and R" is not H.

Compounds of formula 12 are useful as intermediates for preparing compounds of
formula 1. Compounds of formula 12 are also prodrugs of compounds of formula 1, and the
present invention also includes pharmaceutically acceptable salts and solvates of compounds
of formula 12.

The present invention also relates to compounds of the formula 6
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wherein:

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
quinoline ring;

R? is halo, cyano, -C(O)OR™, or a group selected from the substituents pravided in
the definition of R'%;

each R?, RY R® RS and R’ is independentiy selected from H, C,-Cy alkyl, C,-Cyo
alkenyl, C,-Cialkynyl, halo, cyano, nitro, triflucromethyl, ftrifiucromethoxy, azido, -OR',
-C{O)R™, -C(OJOR™, -NR™C(0O)OR™, -OC(0)R®, -NR™SO,R", -SO,NR2R", -NR"C(O)R™,
-C(O)NR™R", -NR'R™, -CH=NOR®, -S(O}R" wherein | is an integer from 0 to 2,
-(CRPR™)(Cc-Cyp  aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR™R™){C,-C,,
cycloalkyl), and -(CR™R")C=CR'®; and wherein the cycioalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C;-C,, aryl group, a C;-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycioalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, triflucromethyl, trifiuoromethoxy, azido, -NR™®SQO,R™, -SO,NR™R",
-C(O)R™, -G(O)OR™, -OC{O)R?, -NRPC(O)OR®™, -NR™C(O)R™, -C(O)NRZR™, -NR™R®,
-OR™, C,~C,, alkyl, C,-Cys alkenyl, C;-Cyo alkynyl, (CRPR™)(C4-C,, aryl), and ~(CRPR™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R°®
substituents; ¥

R® is H, -OR™, -OC(O)R™, -NR¥R™, -NR™C(O)R™, cyano, -C(O)OR®, -SR™, or
-{CR™R"),(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R® groups;

R® is -(CR™R“)(imidazolyl) or -(CR™R"){pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R is independently selected from H, C,-C,, alkyl, ~{CR>R"),(C,-C,, cycloalkyl),
-{CRYR™)(C.-C,, aryl), and -(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
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heterocyclic R groups are optionally fused to a C;-C,, aryl group, a Cs-Cq saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R substituents, except H
but including any optionai fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyi, ftrifluoromethoxy, azido,

5 -C(O)R"™, -C{O)OR™, -OC(O)R"™, -NR¥C(O)R™, -C{O)NR"R™, -NR'"*R", hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5;

each R™ and R" is independently H or C,-C; alkyl, and where R* and R' are as
-(CR™R"),each is independently defined for each iteration of t in excess of 1;

10 R is selected from the substituents provided in the definition of R™? except R' is not
H;

R is selecied from the list of substituents provided in the definition of R™ and
-SiRR'™R"; and,

R'7, R™ and R are each independently selected from the substituents provided in the

15 definition of R except at least one of RY, R' and R* is not H.

Compounds of formula 6 are useful as intermediates for preparing compounds of
formula 1. Compounds of formula 6 are furthermore prodrugs of compounds of fermufa 1, and
the present invention also includes pharmaceutically acceptable salts and solvates of
compounds of formula 6.

20 The invention also relates to compounds of the formula 2

wherein:

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
guinoline ring;

25 Ris C,-C; alkyl;

R? is halo, cyano, -C(OYOR, or a group selected from the substituents provided in
the definition of R'Z;

each R®, RY, R® R® and R’ is independently selected from H, C,-C,, alkyl, C,-Cyp
alkenyl, C,-Calkynyl, halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido, -OR",
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-C(O)R"?, -C(O)OR™, -NR™C(Q)OR', -OC(O)R?, -NRSO,R", -SO,NR™R"™, -NR"C(QO)R",
-C{OJNR™R™, -NR™R", -CH=NOR", -S(O)R" wherein j is an integer from 0 to 2,
A(CRPR™){Cs-Cy, aryl), -(CR™R™)(4-10 membered heterocyclic), -(CR™®R™)(Cy-Cyo
cycloalkyl), and -(CR™R")C=CR'; and wherein the cycloalky!, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C.-C,, aryl group, a C;-C, saturated cyclic
group, or a 4-10 membered heterocyciic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionafly substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R™, -SO,NR¥™R™,
-C(O)R®, -C(O)OR™, -OC(O)R™, -NRPC(O)OR™, -NRPC(Q)R™, -C(O)NR™ZR™, -NR®R®,
-OR™, C,-Cy, alkyl, C,-Cy, alkenyl, C-C,, alkynyl, (CR™R™)(C,-C, aryl), and -(CR™*R"),(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 RS®
substituents;

R® is H, -OR™, -OC(O)R'%, -NRZR™, -NR™ZC(0O)R"™, cyano, -C(O)OR", -SR™, or
~(CRPR™)(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R® groups; '

R? is -{CR™R%)(imidazolyl) or -(CR™R")(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R' is independently selected from H, C,-C,, alkyl, (CR"R™){C,-C,, cycloalkyl),
~(CRPRM)(Cq-Cyo aryl), and -(CR™R™),(4-10 membered heterocyclic), said cycloalkyl, aryl and
heterocyclic R™ groups are optionally fused to a Ce-C,, ary! group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C{O)R®, -C(O)OR™, -OC({O)R™, -NR®*C(O)R™, -C{O)NR™R", -NR™R", hydroxy, C,-Cs alkyl,
and C,-C; alkoxy;

each tis independently an integer from 0 to 5;

each R® and R" is independently H or C,-C, alkyl, and where R™ and R" are as
-{CRR™"), each is independently defined for #ach iteration of t in excess of 1;

R is selected from the substituents provided in the definition of R™ except R™ is not
H;

R'™ is selected from the iist of substituents provided in the definition of R* and
-SiRR™R"; and,

R", R™ and R are each independently selected from the substituents provided in the
definition of R'? except at least one of RV, R' and R is not H. Compounds of formula 2 are

useful as intermediates for preparing compounds of formula 1. Compounds of formula 2 are
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furthermore prodrugs of compounds of formula 1, and the present invention also includes
pharmaceutically acceptable salts and solvates of compounds of formula 2.

This invention also relates to a method of inhibiting abnormal cell growth in a
mammal, including a human, comprising administering to said mammal an amount of a
compound of the formula 1, 2, 12, or 6, as defined above, or a pharmaceutically acceptable
salt or solvate thereof, that is effective in inhibiting farnesyl| protein transferase.

This invention also relates to a method of inhibiting abnormal cell growth in a
mammal, including a human, comprising administering to said mammal an amount of a
compound of the formula 1, 2, 12, or 6 as defined above, or a pharmaceutically acceptable
salt or solvate thereof, that is effective in inhibiting abnormal cell growth.

The invention also relates to a method for the inhibition of abnormal cell growth in a
mammal which comprises administering to said mammal a therapeutically effective amount of
a compound of formula 1, 2, 12, or 6, or a pharmaceutically acceptable salt or solvate thereof,
in combination with a chemotherapeutic. In one embodiment, the chemotherapeutic is
selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites,
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase
inhibitors, biological respense modifiers, anti-hormones, and anti-androgens.

This invention further relates to a method for inhibiting abnommal cell growth in g
mammai which method comprises administering to the mammal an amount of a compound of
formula 1, 2, 12, or 8, or 2 pharmaceutically acceptable salt or solvate thereof, in combination
with radiation therapy, wherein the amount of the compound, salt, ot solvate of formula 1, 2,
12, or 6 is in combination with the radiation therapy effective in inhibiting abnormal cell growtity
in the mammal. Techniques for administering radiation therapy are known in the art, and
these techniques can be used in the combination therapy described herein. The
administration of the compound of the invention in this combinaticn therapy can be
determined as described herein.

It is believed that the compounds of formula 1, 2, 12, or 6 can render abnormal celis
more sensitive to treatment with radiation for purposes of killing and/or inhibiting the growth of
such cells. Accordingly, this invention furthgr relates to a method for sensitizing abnormal
cells in @ mammal to treatment with radiation which comprises administering to the mammal
an amount of a compound of formula 1, 2, 12, or 6, or @ pharmaceutically acceptable salt or
solvate thereof, which amount is effective in sensitizing abnormal cells to treatment with
radiation. The amount of the compound, salt, or solvate in this method can be determined
according to the means for ascertaining effective amounts of such compounds described

hereit.
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This invention also relates to a pharmaceutical composition for inhibiting abnormal
cell growth in @ mammal, including a human, comprising an amount of a compound of the
formuta 1, 2, 12, or 6 as defined above, or @ pharmaceutically acceptable salt or solvate
thereof, that is effective in inhibiting farnesy! protein transferase, and a pharmaceutically
acceptable carrier.

This invention aiso relates to a pharmaceutical composition for inhibiting abnormal
cell growth in a mammal, including a human, comprising an amount of a compound of the
formula 1, 2, 12, or 6 as defined above, or a pharmaceutically acceptable salt or solvate
thereof, that is effective in inhibiting abnormal cell growth, and a pharmaceutically acceptable
carrier,

The invention also relates to a pharmaceutical compaosition for the inhibition of
abnormal cell growth in 2 mammal which comprises a therapeutically effective amount of a
compound of formuta 1, 2, 12, or 6 or a pharmaceuticaily acceptabie salt or solvate thereof, in
combination with a chemotherapeutic, and a pharmaceutically acceptable carrier. In one
embodiment, the chemotherapetutic is selected from the group consisting of mitotic inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle
inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,
and anti-androgens.

The invention also relates to a method of and a pharmaceutical composition for
treating in a mammal 2 disease or condition selected from fung cancer, NSCLC (non small
cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head and neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of
the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors (e.g.,
uterine sarcomas, carcinoma of the faliopian tubes, carcinoma of the endometrium, carcinoma
of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's Disease, cancer
of the esophagus, cancer of the small intestine, cancer of the endocrine system (e.g., cancer
of the thyroid, parathyroid or adrenal glands), sarcomas of soft fissues, cancer of the urethra,
cancer of the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood,
lymphocytic lymphomas, cancer of the bladdgy, cancer of the kidney or ureter (e.g., renal cell
carcinoma, carcinoma of the renal pelvis), pediatric malignancy, neoplasms of the central
nervous system, {e.g., primary CNS lymphoma, spinal axis tumars, brain stem gliomas or
pituitary adenomas), Barrett's esophagus (pre-malignant syndrome), neoplastic cutaneous
disease, psoriasis, mycoses fungoides, benign prostatic hypertrophy, human papilloma virus
{HPV), and restinosis which comprise an amount of a compound of formula 1, 2, 12, or 6, or a
pharmaceuticaily acceptable salt or solvate of such a compound, that is effective in inhibiting

farnesyl protein transferase.
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The invention also relates to a method of and pharmaceutical composition for treating
in a mammal a disease or condition selected from lung cancer, NSCLC (non small cell lung
cancer), bone cancer, pancreatic cancer, skin cancet, cancer of the head and neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of
the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors (e.g.,
uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma
of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's Disease, cancer
of the esophagus, cancer of the smail intestine, cancer of the endocrine system (e.g., cancer
of the thyroid, parathyroid or adrenal gtands), sarcomas of soft tissues, cancer of the urethra,
cancer of the penis, prastate cancer, chronic or acute leukemia, solid tumors of childhood,
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter (e.g., renal cell
carcinoma, carcinoma of the renal pelvis), pediatric malignancy, neoplasms of the central
nervous system (e.g., primary CNS lymphoma, spinal axis tumors, brain stem gliomas or
pituitary adenomas), Barrett's esophagus (pre-malignant syndrome), neoplastic cutaneous
disease, psoriasis, mycoses fungoides, benign prostatic hypertrophy, human papilloma virus
{HPV}, and restinosis which comprise an amount of a compound of formula 1, 2, 12, or 6, ora
pharmaceutically acceptable salt or solvate of such a compound, that is effective in treating
said disease.

This invention also relates to a method of and to a pharmaceutical compaosition for
inhibiting abnormal cell growth in a mammal which comprise an amount of a compound of
formula 1, 2, 12, or 6, or a pharmaceutically acceptabie salt or solvate thereof, and an amount
of one or more substances selected from anti-angiogenesis agents, signal transduction
inhibitors, and antiproliferative agents, which amounts are together effective in inhibiting
abnormal celt growth.

Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors,
MMP-9 (matrix-metalloprotienase 9} inhibitors, and COX-H (cyclooxygenase 1) inhibitors, can
be used in conjunction with a compound of formula 1, 2, 12, or 6, in the methods and
pharmaceutical compositions described herein. Examples of useful COX-Il inhibitors include
CELEBREX™ (alecoxib), valdecoxib, ang rofecoxib. Examples of useful matrix
metalloproteinase inhibitors are described in WO 96/33172 (published October 24, 1996), WO
96/27583 (published March 7, 1996), European Patent Application No. 97304971.1 (filed July 8,
1997), European Patent Application No. 99308617.2 (filed October 29, 1999), WO 98/07697
{(published February 26, 1998), WO 98/03516 (published January 29, 1998), WO 98/34918
(published August 13, 1998), WO 98/34915 (published August 13, 1998), WO 98/33768
{published August 6, 1998), WO 98/30566 (pubiished July 16, 1998), European Patent
Publication 606,046 (published July 13, 1994), European Patent Publication 931,788 (published
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July 28, 1998), WO 90/05719 (published May 331, 1990), WO 99/52910 (published October 21,
1899), WO 99/52889 (published October 21, 1999), WO 95/29667 {published June 17, 1999),
PCT International Application No. PCT/IBS8/01113 (filed July 21, 1898), European Patent
Application No. 99302232 1 (filed March 25, 1999), Great Britain patent application number
9912961.1 (filed June 3, 1988), United States Provisional Application No. 60/148,464 (filed
August 12, 1999), United States Patent 5,863,949 (issued January 26, 1999), United States
Patent 5,861,510 (issued January 19, 1999), and European Patent Publication 780,386
{published June 25, 1987}, all of which are incorporated herein in their entireties by reference.
Preferred MMP-2 and MMP-9 inhibitors are those that have little or no activity inhibiting MMP-1.
More preferred, are those that selectively inhibit MMP-2 and/or MMP-S relative to the other
matrix-metalloproteinases (ie. MMP-1, MMP-3, MMP-4, MMP-5, MMP-8, MMP-7, MMP-B,
MMP-10, MMP-11, MMP-12, and MMP-13).
Some specific examples of MMP inhibitors useful in the present invention are AG-3340,
RO 32-3555, RS 13-0830, and the compounds recited in the following list:
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyi-cyclopentyl)-
amino]-propionic acid;
3-ex0-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo[3.2.1]octane-
3-carboxylic acid hydroxyamide,
(2R, 3R) 1-[4-(2-chloro-4-fluoro-benzyloxy)-benzenesulfonyl)-3-hydroxy-3-methyl-
piperidine-2-carboxylic acid hydroxyamide;
4-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic
acid hydroxyamide;
3-][4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyctobutyt)-
amino)-propionic acid;
4-[4-{4-chloro-phenoxy f-benzenesulfonylaminoj-tetrahydro-pyran-4-carboxylic
acid hydroxyamide,
(R} 3~{4-(4-chloro-phenoxy)—benzenesuIfonylamino}-tetrahydro-pyran-3-carboxy!ic
acid hydroxyamide;
(2R, 3R) 1-[4-(4-fluoro-2-gethyl-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-
methyl-piperidine-2-carboxylic acid hydroxyamide,
3-[[4-(4-fluoro-phenoxy »-benzenesuifonyl}-(1-hydroxycarbamoyl-1-methyl-ethyl)-
amino]-propionic acid;
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro-pyran-
4-yl)-amino]-propicnic acid;
3-exo-3-[4-(4-chloro-phenoxy)-benzenesulfonylamino}-8-oxa-bicyclo[3.2. 1]octane-

3-carboxylic acid hydroxyamide;
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3-endo-3-[4-(4-fluoro-phenoxy}-benzenesulfonylaming]-8-oxa-
bicyclof[3.2 1joctane-3-carboxylic acid hydroxyamide; and

(R) 3-[4~(4-fluorc-phenoxy)-benzenesulfonylamino}-tetrabydro-furan-3-carboxylic
acid hydroxyamide;

and pharmaceutically acceptable salts and solvates of said compounds.

Other anti-angiogenesis agents, including other COX-Nl inhibitors and other MMP
inhibitors, can also be used in the present invention.

A compound of formula 1, 2, 12, or 6, can also be used with signal transduction
inhibitors, such as agents that can inhibit EGFR (epidermal growth factor receptor) responses,
such as EGFR antibodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF
{vascular endothelial growth factor) inhibiters; and erbB2 receptor inhibitors, such as organic
molecules or antibodies that bind to the erbB2 receptor, for example, HERCEPTIN™
{GGenentech, Inc. of South San Francisco, California, USA).

EGFR inhibitors are described in, for exampie in WO 95/19870 (published July 27,
1995), WO 98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and
Unitec States Patent 5,747,498 (issued May 5, 1998), and such substances can be used in the
present invention as described herein. EGFR-inhibiting agents include, but are not limited to, the
monocional antibodies €225 and ani-EGFR 22Mab (ImClone Systerns incorporated of New
York, New York, USA), the compounds ZD-1839 (AsiraZeneca), BIBX-1382 {Boehringer
Ingelheim), MDX-447 (Medarex Inc. of Annandale, New Jersey, USA), and OLX-103 {Merck &
Co. of Whitehouse Station, New Jersey, USA), VRCTC-310 (Ventech Research) and EGF
fusion toxin (Seragen Inc. of Hopkinton, Massachusettes). These and other EGFR-inhibiting
agents can be used in the present invention.

VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc. of South San
Francisco, California, USA), can also be combined with a compound of formula 1, 2, 12, or 6.
VEGF inhibitors are described in, for example in WO 99/24440 (published May 20, 19%9),
PCT International Application PCT/IB29/00797 (filed May 3, 1999), in WO 95/21613 (published
August 17, 1995), WO 99/61422 {published December 2, 1999), United States Patent 5,834,504
(issued November 10, 1998), WO 98/50356 y(published November 12, 1998), United States
Patent 5,883,113 (issued March 16, 1899), United States Patent 5,886,020 (issued March 23,
1999), United States Patent 5,792,783 (issued August 11, 1998), WO 99/10348 (published
March 4, 1989), WO 97/32856 (published September 12, 1997), WO 97/22596 (published June
26, 1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 22,
1948), WO 99/16755 (published April 8, 1998), and WO 98/02437 (published January 22, 1998),
all of which are incorporated herein in iheir entireties by reference. Other examples of some
specific VEGF inhibitors useful in the present invention are IM862 (Cytran Inc. of Kirkiand,




WO 00/47574 PCT/IB00/001 21

10

15

20

25

30

-15-

Washington, USA); anti-VEGF mongclonal antibody of Genentech, Inc. of South San
Francisco, California; and angiozyme, a synthetic ribozyme from Ribozyme (Bouider,
Colorado) and Chiron (Emeryville, California). These and other VEGF inhibitors can be used
in the present invention as described herein.

ErbB2 receptor inhihitors, such as GW-282974 (Glaxo Wellcome pic), and the
meonoclonal antibodies AR-209 {(Arcnex Pharmaceuticals Inc. of The Woodiands, Texas, USA)
and 2B-1 (Chiron), can furthermore be combined with a compound of formula 1, 2, 12, or 6, for
example those indicated in WO 98/02434 (published January 22, 1998}, WO ©9/35146
(published July 15, 1899), WO 99/35132 (published July 15, 1999), WO 98/02437 {published
January 22, 1998), WO 97/13760 (published April 17, 1997), WO 95/19970 (published July 27,
1995), United States Patent 5,587,458 (issued December 24, 1996), and United States Patent
5,877,305 (issued March 2, 1999), which are all hereby incorporated herein in their entireties by
reference. ErbB2 receptor inhibitors useful in the present invention are also desctibed in United
States Provisional Application No. 60/117,341, filed January 27, 19399, and in United States
Provisional Application No. 60/117,348, filed January 27, 1993, both of which are incorporated in
their entireties herein by reference. The erbB2 receptor inhibitor compounds and substance
described in the aforementioned PCT applications, U.S. patents, and U.S. provisional
applications, as well as other compounds and substances that inhibit the erbB2 receptor, can be
used with a compound of formula 1, 2, 12, or 6, in accordance with the present invention.

A compound of formula 1, 2, 12, or 6, can also be used with other agents useful in
treating abnormai cell growth or cancer, including, but not limited to, agents capable of
enhancing antitumor immune responses, such as CTLA4 (cytotoxic lymphocite antigen 4)
antibodies, and other agents capable of blocking CTLA4; and anti-proliferative agents such as
other farnesy! protein transferase inhibitors, for example the famesyl protein transferase
inhibitors described in the references cited in the “Background” section, supra. Specific
CTLA4 antibodies that can be used in the present invention include those described in United
States Provisional Application 60/113,647 (filed December 23, 1998) which is incorporated by
reference in its entirety, however other CTLA4 antibodies can be used in the present
invention. *
The invention also refates to compounds of the formula 13




WO 00/47574 PCT/IB00/00121
-16-

10

15

20

25

wherein:

the dashed line indicates an optional second bond conneciing C-3 and C-4 of the
quinolin-2-one ring;

W is selected from fluoro, chloro, bromo, and iodo;

R' is selected from H, C,-C, alkyl, -(CR™R"),C{O)R™, -(CR™R™),C(O)OR',
-(CR"™R™),0R™, -(CR™R™),CSO,R™, -(CR™R"){C,-C,, cycloalkyl), -(CR™®R")(Cs-C,, aryl),
and -{CR™R™){4-10 membered heterocyciic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)OR'", or a group selected from the substituents provided in
the definition of R'2:

each R’ R*, R% R and R’ is independently selected from H, C,-C,, alkyl, C,-C,,
alkenyl, C,-C,alkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR'
-C(O)R™, -C(Q)OR™, -NR™BC(Q)OR™, -OC(Q)R™, -NR"SQ,R!, -SO,NRR™, -NRPC(O)R™,
-C{OINRZR®, -NR“R™, -CH=NOR™, -S(O}R™ wherein j is an integer from 0 to 2,
-(CRPR™)(Ce-Cy, aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR™ZR™}(Cs-Cy
cycloalkyl), and -{CR™R"),C=CR, and wherein the cycloalky!, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic grotip; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents indepen&ently sefected
from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy. azido, -NR™SO,R*, -SO,NR™R™,
-C(O)R?, -C(OYOR', -OC(0O)R", -NRPC(O)OR™, -NRVC(OIR™?, -C(O)NR™R™, -NRR",
-OR", C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -{CR™R™),(C,-C,, aryl), and -(CR"R")(4-
10 membered heterocyciic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®

substituents;
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R® is -(CR“™R™)(imidazolyl) or -(CR™R")(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R is independently selected from H, C,-C,, alkyl, ~(CR"™R"){C,-C,, cycloalkyl),
-(CR¥R™)(C.-C,, ary!), and -(CR™R")(4-10 membered heterocyclic); said cycloalkyl, aryt and
heteracyclic R'? groups are optionally fused to a C,-C,, aryl group, a C:-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C{O)R®, -C(O)OR™, -OC(O)R®, -NR™C(O)R™, -C(OINRR™, -NRR"™, hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an integer
from1to 5;

each R™ and R" is independently H or C,-C¢ alky!, and where R™ and R™ are as
-(CR®R™), or {CR"R"), each is independently defined for each iteration of g or t in excess of
1

R is selected from the substituents provided in the definition of R except R*™ is not
H;

R' is selected from the list of substituents provided in the definition of R™? and
-SiR'RY™R™: and,

R, R'" and R™ are each independently selected from the substituents provided in the
definition of R*? except at least one of R', R and R" is not H. Compounds of formula 13 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to compounds of the formula 29

R4

wherein;
R is C,-C; alkyl;
R? is halo, cyano, -C{O)OR'®, or a group selected from the substituents provided in

the definition of R
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each R? RY, R® RS and R’ is independently selected from H, C,-C,, alkyl, C,-C,,
alkenyl, C,-C,,alkynyl, halo, cyano, nitro, trifiuoromethyl, trifluoromethoxy, azido, -OR®,
-C{O)R'2, -C(Q)OR™, -NRPC(O)OR™, -OC(O)R'™, -NR"¥SO,R", -SO,NR™R, -NR¥C(Q)R"™,
-C(O)NR'R"™, -NR¥R"®, -CH=NOR", -S(O)R" wherein j is an integer from 0 to 2,
-([CRPR™)(Ce-C,  aryl), -(CR™R™)(4-10 membered heterocyclic), -(CR™R™)(C,-C,,
cycloalkyl), and -(CR"R")C=CR"®; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C¢-C,, ary! group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionaily substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R'S, -SO,NR"?R™",
-C(O)R®2, -C{O)OR®, -OC(O)R®?, -NRBC(O)OR'S, -NRZPC(O)R™?, -C(O)NR™R", -NRZR"®,
“OR™, C,-Cy alkyl, C5-C, alkenyl, C,-Cy, alkynyl, ~(CR™®R™)(C¢-C,, aryl), and -(CRPR™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R% is independently selected from H, C,-C,, alkyl, -(CR™R")(C.-C,, cycloalkyl),
-{CR¥R™)(C:-C,, aryl}, and -(CRR™),(4-10 membered heterocyclic); said cycloalky!, aryl and
heterocyclic R groups are optionally fused to a Cg-C,, aryl group, a Cs-Cg saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R* substituents, except H
but including any optiona! fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyaneo, nitro, frifluoromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR®, -OC(O)R™, -NR®¥C(O)R™, -C(O)NR¥R, -NR™R™, hydroxy, C,-Ce alkyl,
angd C,-C; alkoxy;

each tis independently an integer from 0 to 5;

each R"™ and R" is independently H or C,-C; alkyl, and where R"™ and R" are as
-{CR™R") each is independently defined for each iteration t in excess of 1;

R is selected from the substituents provided in the definition of R'? except R is not
H;

R is selected from the list of subgtituents provided in the definition of R and
-SIRYRR'; and, |

R", R™ and R are each independently selected from the substituents provided in the
definition of R'? except at least one of R, R and R™ is not H. Compounds of formula 29 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to compounds of the formula 30
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R' is selected from H, C,-C,, alkyl, -(CR®R™),C(O)R"™, -(CRYR™),C(O)OR",
-(CR®R"),0R%, -(CR™R*),CSO,R™, {{(CR™R™){C;-C,, cycloalkyl), -(CRPR™){C¢-C, aryl),
and -(CR™R'),(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionally fused to a Cs-C,, ary! group, a C,-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)OR"Y, or a group selected from the substituents provided in
the definition of R'%

each R®, RY, R% R®, and R is independently selected from H, Cy~Cyo alkyl, C,-Cyo
alkenyl, C,-C,alkynyt, halo, cyano, nitro, triflucromethyl, trifiuoromethoxy, azido, -ORY,
-C{O)R™, -C(O)OR™, -NR™®*C(O)OR'", -OC(O)R'", -NR™SO,R, -SO,NR™R"®, -NR"*C(O)R*,
-C(OINR™R™, -NR™R", -CH=NOR", -S(Q)R" wherein | is an integer from 0 to 2,
(CRUR™(C-C,y anyl), -(CR©PR™){4-10 membered heterocyclic), ~(CRPR™){Cy-Cyo
cycloalkyl}, and {CR™R"),C=CR"; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C4-Cy, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy, azido, -NR©SO,R'™, -SO,NRR™,
-C{O)R"™, -C(O)OR™, -OC(O)R', -NR‘:"C(OJOR‘S, -NRC(O)R", -C(O)NR¥R™, -NR"R",
-OR™, C,-C, alkyl, C,-Cy, alkenyl, C,-C,, alkynyl, -(CR¥PR")(C¢-C,, aryl), and -(CR™R")(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R* is independently selected from H, C,-C,, alkyl, <(CR™R"),{(C,-C,, cycloalkyl),
-(CRPR™)(C¢-C,, aryl), and -(CR"*R*)(4-10 membered heterocyclic); said cycloalkyl, ary! and

heterocyclic R'? groups are optionally fused to a Cg-C,, aryl group, a Cs-C, saturated cyclic
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group, ar a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any aoptional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, c¢yano, nitro, frifiucromethyl, trifucromethoxy, azido,
-C(O)R™, -C(O)OR", -OC(O)R"™, -NR®C(O)R™, -C(O)NRPR™, -NR™R", hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each i is independently an integer from 0 to 5 and each q is independently an integer
from 110 §;

each R and R' is independently H or C,-C; alkyl, and where R™ and R™ are as
-(CR™¥R"), or -(CR™R"), each is independently defined for each iteration of q or t in excess of
1;

RS is selected from the substituents provided in the definition of R™ except R" is not
H;

R'™ is selected from the list of substituents provided in the definition of R'? and
-SiRVR¥™R"; and,

RY, R and R are each independently selected from the substituents provided in the
definition of R'? except at least one of RY, R and R is not H. Compounds of formula 30 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to compounds of the formula 26

wherein:

R is selected from —SR* and -SiRP'RZR?®, wherein R® is selected from H and
phenyl, and R¥', RZ, and R? are independentiy selected from C,-C, alkyl and phenyl;

R' is selected from H, C,-C,, alkyl, -(CR™R)C(O)R™, -(CRPR™),C(O)ORY,
~(CR™R™),0R"™, -(CR™R™),CSO,R™, -(CR™R¥)(C,-C,, cycloalkyl), (CR¥R'){Ce-Cro aryi),
and -(CR"™R"),(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R groups are optionally fused to a C-C,, aryt group, a C¢-C; saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any

optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;
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R? is halo, cyano, -C(O)OR®, or a group selected from the substituents provided in
the definition of R,

each R® R‘ R® RS and R’ is independently selected from H, C,-Cyq alky!, C,-C,
alkenyl, C,-C.alkynyl, halo, cyano, nitro, trifluoromethyi, trifluoromethoxy, azido, -OR™,
-C(O)R™, -C{O)OR", -NR"™C({O)OR", -OC(O)R"?, -NR™S0O,R", -SO,NR"?R™, -NR"*C{O)R",
-C{O)NR™RY, -NR“R™, -CH=NOR'Y, -S(O)R' wherein j is an integer from 0 to 2,
-(CR¥R*){Cs-C,¢ aryl), -(CR™R')(4-10 membered heterocyclic), -(CR¥R){C;-Ciq
cycloalkyl), and -{CR"™R™"),C=CR"; and wherein the cycloalkyl, ary! and heterocyclic moieties
of the foregoing groups are optionally fused to a C.-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently sefected
from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -NR™SO,R", -SO,NR™R",
-C(O)R™, -C{OYOR", -OC(O)R™, -NRBC{O)OR", -NRZC(O)R"?, -C{ONRYR®Y, -NRZR®,
-OR™, C,-C, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -(CR™¥R™)(C-C,, aryl), and ~(CR"R™){4-
10 membered heterocyclic),

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R is independently selected from H, C,-C,, alkyl, -(CR¥R™)(C,-C,, cycioatkyl),
-{CRPR")(Ce-C,p aryl), and -(CRR")(4-10 membered heterocyclic); said cycloalky!, aryl and
heterocyclic R' groups are optionally fused to a C.-C,, aryt group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R™? substituents, except H
but including any optional fused rings, are optionally substiiuted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyi, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR™, -OC(O)R", -NRPC(O)R™, -C(O)NR™R™, -NRR™, hydroxy, C,-Cs alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an integer
from 1 to 5;

each R™ and R™ is independently H or C,-Cg alkyl, and where R™ and R" are as
-(CR™R™), or -(CR"R™), each is independently defined for each iteration of q or t in excess of
1; '

R'® is selected from the substituents provided in the definition of R™? except R* is not
H;

R'® is selected from the list of substituents provided in the definition of R* and

-SIRVR™R": and,




WO 00/47574 PCT/IB00/00121

10

15

20

25

30

22-

R", R'™ and R'® are each independently selected from the substituents provided in the
definition of R except at least one of R'", R and R™ is not H. Compounds of formula 26 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to a method of synthesizing a compound of the formula

wherein

R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C.-C,,alkynyl, halo, cyano, nitro,
trifluoromethyl, trifluoromethoxy, azido, -OR™, -C(O)R™, -C(O)OR', -NR¥C(O)OR',
-OC(O)R™, -NR"S0O,R™, -SO,NR™R", -NR"*C(O)R", -C(O)NR"R", -NR"R", -CH=NOR'?,
-5(0)R*™ wherein j is an integer from 0 to 2, -(CR®RM){(Cs-C,, aryl), -(CR™R™)(4-10
membered heterocyclic), -(CR”'R“‘)I(C;,-’(.D10 cycloalkyl), and -(CR™¥R")C=CR'¢; and wherein
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a
Cq-Cy aryl group, a Cs-C, saturated eyclic group, or a 4-10 membered heterocyciic group; and
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups ate optionally substituted by 1 to 3
substituents independently selected from halo, cyana, nitro, trifluoromethyl, trifluoromethoxy,
azido, -NRTSQ,RY, -SO,NRZR™, -C(O)RY?, -C(O)OR™, -OC(Q)R™, -NRRC(O)OR',
-NRPC(O)R™, -C(OINRR™, -NR™ZR™, -OR™, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl,
-(CRPR")(C¢-C,, aryl), and -(CR™R)(4-10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R' is independently selected from H, C,-C,, alkyt, -{CR"¥R")(C,-C,, cycloalkyt),
-{CR¥R™)(C¢-C,, aryl), and -{CR™¥R"),{4-10 membered heterocyclic); said cycloatkyl, aryl and
heterocyclic R'? groups are optionally fused to a C¢-C,, aryl group, a C.;-C, saturated cyclic
group, or & 4-10 membered heterocyclic group; and the foregoing R'™ substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R"™, -C{O)OR™, -OC(O)R™, -NR"*C(O)R™, -C(O)NR™R™, -NRPR", hydroxy, C,-C; alkyl,
and C,-C; alkoxy;

each t is independently an integer from O to 5;

each R"™ and R" is independently H or C,-C, alkyl, and where R* and R™ are as

-(CR™R"),each is independently defined for each iteration of t in excess of 1;
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R™ is selected from the substituents provided in the definition of R*? except R is not
H;
R' is selected from the list of substituents provided in the definition of R'? and
-SiRVR™R'; and,
5 RY, R™ and R" are each independently selected from the substituents provided in the

definition of R" except at least one of R, R and R™ is not H;
which method comprises reacting in an appropriate solvent in the presence of a

suitable base a compound of the formula

CHj
Z—C—N
N
OCH,

10 28

wherein Z is as defined above;

with a compound of the formula

Si-(R¥'R¥2R?)

SN YN

RE
15 33

wherein R® is as defined above, and
R¥, R, and R™ are each independently selected from C,-C; alkyl and phenyl;
thereby obtaining a compound of the formuta
20
. \ Si{R2'RZRS)
N
Z“‘—"‘(I3I S \N

32 R
and reacting the compound of formuia 32 so cbtained in an appropriate soivent with

acetic acid or with a fluoride reagent. Said method can be used in preparing compounds of

25  formula 1.
The invention also relates to a method of synthesizing a compound of the formula
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wherein

R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C .atkynyl, halo, cyano, nitro,
trifflucromethyl, triflucromethoxy, azido, -OR™, -C(OR™, -C{O)OR™, -NRPC(OYOR?,
-OC(O)R™, -NR™SQO,R", -SO,NRZR"?, -NR"PC(O)R?, -C{OINR™R™", -NR"?R"*, -CH=NOR"?,
-S{Q)R"? wherein | is an integer from 0 to 2, ~(CRPR™){C4Cy aryl), -(CRPR™)(4-10
membered heterocyclic), -(CR'R'")(C,-C,, cycloalkyl), and -(CRR™),C=CR'®; and wherein
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a
C¢-Cyp aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, atkenyl, cycloalky!, aryl and heterocyclic groups are optionally substituted by 1 t0 3
substituents independently selected from halo, cyano, nitro, trifiuoromethyl, trifluoromethoxy,
azido, -NR™SQO,R", -SO,NR™RY, -C(O)R™, -C(O)OR¥, -OC(O)R¥, -NR™C(O)OR',
-NR™®C(O)R™, -C(O)NR™R™, -NR™2R", -OR", C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl,
-(CR™¥R")(Cs-Cy, aryl), and -(CR'R')(4-10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R% is independently selected from H, C,-C,; alkyl, {CRR")(C5-C, cycloalkyt),
-(CR"¥R™")(C¢-C,, aryl), and -{CR™R"),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R' groups are optionally fused to a C-C,, aryt group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independenily selected from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido,
-C(O)R", -C(O)OR™®, -OC(0Q)R™, -NR®C(O)R™, ~-C(O)NR™R™, -NR™ R, hydroxy, C,-C; alkyl,
and C,-C; alkoxy; *

each t is independently an integer from 0 to 5;

each R™ and R™ is independently H or C,-C; alkyl, and where R and R" are as
-(CR™®R™), each is independently defined for each iteration of t in excess of 1;

R™ is selected from the substituents provided in the definition of R'? except R is not

RY is selected from the list of subsiituents provided in the definition of R'? and
-SIRYR™R™: and,
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RY R™ and R' are each independently selected from the substituents provided in the
definition of R'? except at ieast one of R", R'® and R' is not H;
which method comprises reacting in an appropriate solvent in the presence of g

suitable base a compound of the formula

| CHa
Z—C——N
N
OCH;

28

wherein Z is as defined above;
with & compound of the formula
10

20
_R

\.__..__<

27 R

S

wherein R® is as defined above and R? is selected from H and phenyt;
thereby obtaining a compound of the formula
15

S___RZO

o W

3

and removing from the compound of formula 31 so obtained the -SR® group, either:
a} reductively, with a nickel catalyst; or
20 b) oxidatively, with nitric acid or with aquecus hydrogen peroxide in acetic acid. Said
method can be used in preparing compounds of formuta 1.

The invention also relates to a method of synthesizing a compound of the formula
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wherein

each R? RY R% R®, and R’ is independently selected from H, C;-C,, alkyl, C,-C;o
alkenyl, C,-C,.alkynyl, halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido, -OR',
-C(O)R', -C(O)OR¥, -NR"®C(O)OR', -OC(O)R", -NR™¥S0,R™, -SO,NRZR', -NR®C({O)R*?,
-C(OINR®R™, -NR™ZR", -CH=NOR™, -S(O)R' wherein j is an integer from 0 to 2,
«CRPR™)(Cs-C,p  aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR™R"){C3-Cyo
cycloalkyl), and -(CR"R"),C=CR’; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregeing groups are optionaily fused to a C4-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R', -SONR'R™,
-C(O)R™, -C(O)OR™, -OC(O)R™, -NR™C(O)OR'S, -NR™C(O)R™, -C(OINR™R™, -NR™R",
-OR%, C,-C,; alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -(CR¥R")(C¢-C,, aryl), and -(CR¥R"),(4-
10 membered heterocyclic);

each R" is independently selected from H, C,-C,, alkyl, (CR™®R")(C;-C,, cycloalky}),
{CRPRY™)(C-Cyo ary)), and -{CR™¥R™)(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R™ groups are optionally fused to a C-C,, aryl group, a C-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from haio, cyano, nitro, triflucromethyl, trifluoromethoxy, azido,
-C(O)R™, -C{O)OR™, -OC(O)R™, -NR”C(O)R“, -C(O)NR™R™, -NR"R", hydroxy, C,-C, alkyl,
and C,-Cg alkoxy;

each t is independently an integer from 0 to 5;

each R™ and R is independently H or C,-C; alkyl, and where R" and R are as
-{CRR"), each is independently defined for each iteration of t in excess of t;

R™ is selected from the substituents provided in the definition of R'? except R'® is not
H;
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R* is selected from the list of substituents provided in the definition of R'? and
-SIR'RY™R™; and,
RY, R™ and R are each independently selected from the substituents provided in the
definition of R' except at least one of R, R™ and R is not H:
5 which method comprises reacting, at a temperature of from about -78° C to about 0°

C., in the presence of a suitable base and in an appropriate solvent a compound of formula

R4
RS
I
s
R ]

=
w
34

wherein W is an appropriate leaving group, and R®, R* and R® are as defined above,
10 with a compound of the formula
HaC

wherein R® and R’ are as defined above. Said method can be used in preparing
15 compounds of formula 1. In a preferred embodiment of the above-described method for
synthesizing a compound of formula 23, the solvent in which the compound of formula 34 and

the compound of formula 35 are reacted is ethyl ether.

The invention also pertains to a methdd of synthesizing a compound of the formula
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37

wherein R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C qalkynyl, halo, cyano,
nitro, triflucromethyl, trifiuoromethoxy, azido, -OR*, -C(O)R", -C(O)OR®, -NR™C(0)OR®™,
OC(O)RY, -NRPSQO,R'S, -SONR™R™, -NRPC(OIR'™2, -C(OINRR™, -NR™R", -CH=NOR'?,
-S(O)}R*? wherein j is an integer from 0 to 2, -(CRPR™)(C,-C,, aryl), -(CR"™R™)(4-10
membered heterocyclic), -(CR™R")(C,-C,, cycloalkyl), and -(CR™¥R'),C=CR'; and wherein
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionaily fused to a
C¢-C,, aryl group, a C,-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1to 3
substituents independently selected from halo, cyano, nitro, tiifluocromethyl, trifluoromethoxy,
azido, -NR™“SO,R¥, -SO,NR™R", -C(O)RY, -C(O)ORY, -OC(O)R™, -NR™C(O)OR,
NRBC(OIR™, -C(OINR™R™, .NR¥R", -OR", C,-C,, alkyl, C.-C,, alkenyl, C,-C,, alkynyl,
-(CR®R¥){C-C,, aryl), and -(CR™R),(4-10 membered heterocyclic);

which method comprises

a) reacting with a2 metal cyanide, in the presence of a paliadium catalyst and in an
appropriate soivent, at a temperature of about 25° C to about 100° C, a compound of the

formula

R
I 2
a N
OTf
36

wherein Tf is -S0,-CF, and R is as defined above,;
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thereby obtaining a compound of the formula 37. This method is useful in the
preparation of compounds of formula 1.
In one embodiment of the method described in the immediately preceding paragraph,

a compound of the formula

RG
I BN
_~N
,OCHS
o
CH,
28a

is further synthesized, wherein

R® is selected from H, C,-C,, alkyl, C-C,, alkenyl, C,-C,qalkynyl, halo, cyano, nitro,
trifiuoromethyl, trifiuoromethoxy, azido, -OR™, -C(OJR', -C(O)OR™, -NR“C(Q)OR®,
-0C(OIR", -NR™SO,R"5, -SO,NR®R™, -NR"C(O)R™, -C(OINRZR™, -NR™ZR", -CH=NOR™?,
-S{O)R" wherein j is an integer from 0 fo 2, -(CRPR™)(C.-C,, aryl), -(CR"™RY)(4-10
membered heterocyclic), -(CR"*R*)}(C4-C,, cycloalkyl), and ~({CR™R')C=CR', and wherein
the cycloalkyl, aryl and heterocyciic moieties of the foregoing groups are optionally fused to a
Ce-Co aryl group, a C-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy,
azido, -NR™SO,R', -SO.NR“R®™, -C(O)R%, -C(O)ORY, -QC(O)R%, -NR";‘C(O)OR‘S,
-NRBC(O)R™, -C{O)NR®R", -NR™R™, -OR¥, C,-C,, alkyl, C,-C,, atkenyl, C,-C,, alkynyi,
-(CR®R™)(C¢-C,¢ aryl), and -(CRPR™),(4-10 membered heterocyclic);

each R is independently selected fram H, C,-C,, alky!, -(CR™®R™)(C,-C,, cycloalkyl),
-(CR™R")(C,-C,, ary}), and (CR™R"){4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R* groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R* substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido,
-C(O)R®, -C(O)OR™, -OC(O)R™, -NR"*C(O)R", -C(O)NR"R™", -NR™RY, hydroxy, C,-C, alkyl,
and C,-C, alkoxy;
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each tis independently an integer from O to 5;

each R" and R" is independently H or C,-C; alkyi, and where R" and R" are as
-(CR™R*}), each is independently defined for each iteration of t in excess of 1;

R' is selected from the substituents provided in the definition of R' except R' is not

5 H;

R™ is selected from the list of substituents provided in the definition of R' and
-SIRR'R': and,

RY, R"® and R'® are each independently selected from the substituents provided in the
definition of R' except at least one of R', R"® and R is not H;

10 which embodiment comprises
a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an

appropriate solvent, at a temperature of about 25° C to about 100° C, a compound of the

formula

RG

OTf

15 36

wherein Tf is -50,-CF, and R® is as defined above;

thereby ohbtaining a compound of the formula

20 37
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b) treating the compound of formula 37 so obtained with either a suitable base or a
suitable acid under hydroiysis conditions;

thereby obtaining a compound of the formula

Rs
~
N
COYy
5 38
wherein Y is OH;
¢) converting the compound of formula 38 so obtained to a compound of the formula
Re
B
=N
010 ¢
38
10 wherein Y is -C! or N1-imidazole; and
d) freating the compound of formula 38 obfained in {c) with N,O-
dimethylhydroxyamine, in the presence of a suitabie base and in an appropriate solvent, at a
temperature of from about 0° C to about 49°* C. Said embodiment can also be used in
preparing compounds of formuia 1. '
15 “Abnormat cell growth”, as used herein, refers to cell growth that is independent of

normal regulatory mechanisms (e.g., loss of contact inhibition). This includes, but is not
limited to, the abnormal growth of: {1) tumor cells {tumors), both benign and malignant,
expressing an activated Ras oncogene; (2) tumor cells, both benign and malignant, in which
the Ras protein is activated as a result of oncogenic mutation in another gene; (3} benign and

20 malignant celis of other proliferative diseases in which aberrant Ras activation occurs.
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Examples of such benign proliferative diseases are psoriasis, benign prostatic hypertrophy,
human papilioma virus (HPV), and restinosis. “Abnormal cell growth” also refers to and
includes the abnormal growth of celts, both benign and malignant, resulting from activity of the
enzyme farnesyl protein transferase.

The term “treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such
term applies, or one or more symptoms of such disorder or condition. The term “treatment”,
as used herein, refers to the act of treating, as “treating” is defined immediately above.

The term *halo”, as used herein, unless otherwise indicated, means fluoro, chloro,
bromo or iodo. Preferred halo groups are fluoro, chloro and bromao.

The term “alkyl”, as used herein, unless otherwise indicated, inciudes saturated
monovalent hydrocarbon radicals having straight or branched moieties. Examples of alkyl
groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, and t-butyl.

The term “cycloalkyl”, as used herein, unless otherwise indicated, inciudes cyciic alky!
moieties wherein alkyl is as defined above. Multicyclic, such as bicyclic and tricyclic, groups
are included in this definition,

The term “alkenyl”, as used herein, uniess otherwise indicated, includes alkyl moieties
having at least one carbon-carbon double bond wherein alky! is as defined above.

The term “alkynyl”, as used herein, unless otherwise indicated, includes alkyl moieties
having at least one carbon-carbon friple bond wherein alkyl is as defined above. Examples of
alkynyl groups include, but are no limited to, ethynyl and 2-propynyl.

The term “alkoxy”, as used herein, unless otherwise indicated, includes O-alkyl
groups wherein alky! is as defined above.

The term “aryl”, as used herein, unless otherwise indicated, includes an organic
radical derived from an aromatic hydrocarbon by removai of one hydrogen, such as pheny! or
naphthyl.

The term "heterocyclic”, as used herein, unless otherwise indicated, means aromatic
and non-aromatic heterocyclic groups (including saturated heterocyclic groups) containing one
or more heteroatoms each selected from O, S gnd N, wherein each ring of a heterocyclic group
has from 4 to 10 atorns. Non-aromatic heterocyclic groups may include rings having only 4
atoms, but aromatic heterocyclic rings must have at least 5 atoms. Heterocyclic groups of this
invention unless otherwise indicated may contain one ring or more than one ring, i.e. they may
be monocyclic or multicyclic, for example bicyclic (which may comprise non-aromatic and/or
aromatic rings). Preferably, bicyclic heterocyclic groups of this invention contain 6-9 members in
their ring systems. Monocyclic heterocyclic groups of this invention preferably contain 5 or 6

members. Aromatic multicyclic heterocyclic groups include benzo-fused ring systems. The
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heterocyclic groups of this invention ¢an also include ring systems substituted with one or more
oxo moieties. An example of a 4 membered heterocyclic group is azetidiny! {(derived from
azefidine). An example of a 5 membered heterocyclic group is thiazolyl and an example of a
10 membered heterocyclic group is quinolinyl. Exampies of non-aromatic heterocyclic groups
are pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, piperidinyl, 1,2,3,6-
tetrahydropyridinyl, pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3-azabicyclof3.1.0]hexanyl, 3-azabicyclo{4.1.Qlheptanyl, 3H-indalyl and
quinoliziny!l. Examples of aromatic heterocyclic groups are pyridinyl, imidazolyl, pyrimidiny,
pyrazolyl, triazolyl, pyrazinyl, letrazolyl, furyl, thienyi, isoxazolyi, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, guinolinyl, isoquinolinyi, indolyl, benzimidazolyl, benzofuranyl, ¢innolinyl,
indazolyl, indolizinyl, phthatazinyl, pyridazinyl, triazinyl, isoindolyl, purinyl, oxadiazolyl,
thiadiazclyl, furazanyl, benzofurazanyl, benzothiopheny!, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. The foregoing groups, as derived
from the compounds listed above, may be C-attached or N-aftached where such is possible. For
instance, a group derived from pyrrole may be pymol-i-yl {N-attached) or pyrrol-3-y1 (C-
attached).

Where R™ and R™ are as (CR™R"), or (CR™R"), each R™ and R" is independently
defined for each iteration of g or tin excess of 1. This means, for instance, that where g or tis
2 alkylene moieties of the type -CH,CH(CH,)}-, and other asymmetrically branched groups, are
included.

The term “pharmaceutically acceptable salt(s)", as used herein, unless otherwise
indicated, includes saits of acidic or basic groups that may be present in the compounds of
formula 1. For example, pharmaceutically acceptable salis include sodium, calcium and
potassium salts of carboxylic acid groups and hydrochloride salts of amino groups. Other
pharmaceutically acceptable salts of amino groups are hydrobromide, sulfate, hydrogen
sulfate, phosphate, hydrogen phosphate, dihydrogen phosphate, acetate, succinate, citrate,
tartrate, lactate, mandelate, methanesulfonate (mesylate) and p-toluenesulfonate (tosylate)
salts. The preparation of such salts is described below.

Certain compounds of formula 1 may have asymmetric centers and therefore exist in
different enantiomeric forms. All optical isomers and stereoisomers of the compounds of
formula 1, and mixtures thereof, are considered to be within the scope of the invention. With
respect to the compounds of formula 1, the invention includes the use of a racemate, one or

more enantiomeric forms, one or more diasiereomneric forms, or mixtures thereof. The
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compounds of formula 1 may also exist as tautomers. This invention relates to the use of all
such tautomers and mixtures thereof.

The subject invention aiso includes prodrugs of compounds of formula 1, which
prodrugs are derivatives of compounds of formula 1, which compounds comprise free amino
groups, said derivatives comprising amide, carbamide, or peptide derivations of said amino
groups. Such prodrugs can comprise an amino acid residue, or a polypeptide chain of two or
more, such as up to four, amino acid residues, that are covalently joined through peptide
bonds. Amine acid residues useful in preparing prodrugs of the invention include the 20
naturally-occurring amino acids designated by three letter symbols, 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma-
aminobutyric acid, citrulline homocysteine, homoserine, omithine and methionine sulfone.
Preferred amino acid residues are those with a non-polar group such as Ala, Val, Nval, Leu,
Met, Giy, Pro, Phe, or a basic polar group such as Lys.

The subject invention also includes prodrugs of compounds of formula 1, which
prodrugs are the compounds of formula 2, formula 12 and the compounds of formuia 6
described herein.

The subject invention also includes isotopically-labelled compounds, which are
identical to those recited in formula 1, but for the fact that one or more atomns are replaced by
an atom having an atomic mass or mass number different from the atomic mass or mass
number usually found in nature. Examples of isctopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as 2H, °H, ©C, C, ®N, 0, V0, P, ¥p, ¥g, *F,
and *CI, respectively. Compounds of the present invention, prodrugs thereof, and
pharmaceutically accepiable salts of said compounds or of said prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present invention, for exampie those
into which radioactive isotopes such as *H and “C are incorporated, are useful in drug and/or
substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e., *C, isotopes are
particutarly preferred for their ease of preparafjon and detectability. Further, substitution with
heavier isotopes such as deuterium, ie., ?H, can afford certain therapeutic advantages
resulting from greater metaboiic stability, for example increased in vivo half-life or reduced
dosage requirements and, hence, may be preferred in some circumstances. lsotopically
labelled compounds of formula 1 of this invention and prodrugs thereof can generally be
prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples
beiow, by substituting a readily available isotopically labelled reagent for a non-isotopically

labelled reagent.
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Patients that can be treated with a compound of formula 1, 2, 6, or 12, or a
pharmaceutically acceptable salt or solvate thereof, according to the methods of this invention
include, for example, patients that have been diagnosed as having iung cancer, NSCLC (non
small celi lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head and
neck, cuianecus or intraocuiar melanoma, ulerine cancer, ovarian cancer, rectal cancer,
cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors
{e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine
system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft tissues,
cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, solid
tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or
ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), pediatric malignancy,
neoplasms of the central nervous system (e.g., primary CNS lymphoma, spinal axis tumors,
brain stem gliomas or pituitary adenomas), neoplastic cutaneous diseases {e.g. psoriasis,
mycoses fungoides), or Barrett's esophagus (pre-malignant syndrome).

The compounds of formula 1, 2, 12, and B, and their pharmaceutically acceptable
salts and solvates can each independentiy also furthermore be used in a palliative neo-
adjuvant/adjuvant therapy in alieviating the symptoms associated with the diseases recited in
the preceding paragaph as well as the symptoms associated with abnormal cell growth. Such
therapy can be a monotherapy or can be in a combination with chemotherapy and/or
immunotherapy.

Patients that can be treated according to the methods of this invention also include

patients suffering from abnormal ceil growth, as defined above.

Detailed Description of the lnvention
in the following Schemes and Examples, “Et” represents an ethyl moiety, and “Me”
represents a methyl moiety. Hence, for example, “OEt” means ethanol. Also, “THF” means
tetrahydrofuran, and “DMF”’ means dirnethyffognamide.
The compounds of formula 1 may be prepared as described below.
With reference to Scheme 1 below, the compounds of formula 1 may be prepared by

hydrolysing an intermediate ether of formuia 2, wherein R is C,-G; alkyl, according to methods
familiar to those skilled in the art, such as by stirring the intermediate of formula 2 in an
agueous acid solution. An appropriate acid is, for example, hydrochloric acid. The resulting

quinclinone of formula 1 wherein R' is hydrogen may be transformed into a quinalinone
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wherein R, has a meaning as defined above apart from hydrogen by N-alkylation methods
farnitiar to those skilled in the art.
Scheme 1

1. hydrolysis
2. N-alkylation -

5 With reference to Scheme 2 below, the intermediate of formula 2, referred to above,
may be prepared by reacting an intermediate of formula 10, wherein W is an appropriate
leaving group, such as halo, with an intermediate ketone of formuia 11. This reaction is done
by converting the intermediate of formula 10 info & organometallic compound, by stirring it
with a strong base such as buty! lithium, and subsequently adding the intermediate ketone of

10  formula 11. Although this reaction gives at first instance a hydroxy derivative (R® is hydroxy),
said hydroxy derivative can be converted info other intermediates wherein R® has another
definition by performing functional group transformations familiar to those skilled in the art.

Scheme 2

10 11 . 2
15 With reference fo Scheme 3 below, compounds of formula 36, which are compounds of
formuia 1 wherein the dotted iine is a bond and R' is hydrogen, can be prepared via ring
opening of the isoxazole moiety of the intermediate of formula 22 by stirring it with an acid,
such as TiCl,, in the presence of water. Subsequent treatment of the resulting intermediate of
formula 23 with a suitabie reagent, such as R*CH,COC! or R?CH,CO0C,H,, wherein R is as
20 defined above, yields either directly a compound of formula 36 or an intermediate which can

be converted to a compound of formula 36 by treatment with a base, such as potassium fert-
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butoxide. The intermediate of formula 36 cen be converted to intermediate of formula 10 by
stirring it with an o-alkyiation reagent, such as trimethyloxonium tetrafluoroborate (BF ,OMe,)
for a period of time, typically 4 to 15 hours, and subsequently adding a strong base such as

sodium hydroxide in aqueous.
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Scheme 3

10

With reference to Scheme 4 below, compounds of formula 4 wherein R® is 2 radical of

5 formula -NR™“R™ wherein R and R'™ are as described above (said compounds are
represented below by formula 1(g)}, may be prepared by reacting an intermediate of formula

13, wherein W is an appropriate leaving group, such as halo, with a reagent of formuia 14.

Said reaction may be performed by stirring the reactants in an appropriate solvent, such as

THF.
10 Scheme 4
R4
5
/\\\ R
rR3 L
s RS
HN-RIZRIJ
R
’ 2 14 -
— -
]
o K
i R
R1
13

Compounds of formula t{g), or other embodiments of formula 1, wherein the dotted
line represents a bond can be converted into compounds wherein the dotted line does not

15 represent a bond by hydrogenation methods familiar to those skilled in the arf. Compounds
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wherein the dotted line does not represent a bond may be converted into compounds wherein
the dotted line represents a bond by oxidation methods famikiar to those skilled in the art.

With reference to Scheme 5 below, compounds of formula 1 wherein R® is hydroxy
(said compounds being represented by formula 1(b)) may be converted into compounds of
formula 1(c), wherein R™ has the meaning described above except it is not hydrogen, by
methods known to those skilled in the art, inciuding O-alkylation or O-acylation reactions;
such as by reacting the compound of formula 1(b) with an alkylating reagent such as R'%Ww,
wherein R is as described above, in apbropriate conditions, such as in a dipotar aprotic
solvent, such as DMF, in the presence of a base, such as sodium hydride. W is a suitable
leaving group, such as a halo group or a sulfonyl group.

Scheme 5

R1ZW

Y

ib
As an alternative fo the above reaction procedure, compounds of formula 1(c) may

also be prepared by reacting a compound of formula 1(b) with a reagent of formula R'2-OH,
wherein R% is as described above, in acidic medium.

Compounds of formula 1(b) may also be converted into compounds of formula 1(g},
wherein R* is hydrogen and R'? is replaced with C,-C, alkylcarbonyl, by reacting compounds
of formula 1{b) in acidic medium, such as sulfuric acid, with C,-C, alkyl-CN in a Ritter-type
reaction. Further, compounds of formula 1(b) may also be converted into compounds of
formuta 1(g), wherein R'? and R*® are hydrogen, by reacting a compound of formula 1{b) with
ammonium acetate and subsequent treatmentewith NH,(aq.).

With reference to Scheme & below, compounds of forrula 1(b), referred to above,
may also be converted into compounds of formula 1(d), wherein R® is hydrogen, by submitting
a compound of formula 1({b) to appropriate reducing conditions, such as stiring in
trifluoroacetic acid in the presence of an appropriate reducing agent, such as sodium
borohydride, or, altematively, stirring the compound of formula 1(b} in acetic acid in the
presence of formamide. Further, the compound of formula 1(d) wherein R® is hydrogen may

be converted into a compound of formula 1{e) wherein R is C,-C,, alky! by reacting the
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compound of formuta 1(d) with a reagent of formula 5, wherein W is an appropriate leaving
group, in an appropriate solvent, such as digiyme, in the presence of a base, such as

potassium terl-butoxide.

Scheme 6

1b

With reference to Scheme 7 below, compounds of formula t may be prepared by
reacting a nitrone of formula 6 with the anhydride of a carboxylic acid, such as acetic
anhydride, thus forming the corresponding ester on the 2-position of the quinoline moiety.
Said quinoline ester can be hydrolyzed in sifu to the cotresponding quinolinone using a base,
such as potassium carbonate.

Scheme 7

1. ester formation
2. hydrolysis

o

Alternatively, compounds of formula"t can be prepared by reacting a nitrone of
formula 6 with a sulfonyl containing electrophilic reagent, such as p-toluenesuifonylchloride, in
the presence of a base, such as aqueous potassium carbonate. The reaction initially involves
the formation of a 2-hydroxy-quinoline derivative which is subsequently tautomerized to the
desired quinolinone derivative. The application of conditions of phase transfer catalysis,
which are familiar {o those skilled in the art, may enhance the rate of the reaction.

Compounds of formula 1 may also be prepared by an intramolecular photochemical

rearrangement of compounds of farmula 6, referred to above, Said rearrangement can be




WO 00/47574 PCT/IBOO/00121

10

15

20

25

-41-

carried out by dissolving the reagents in a reaction-inert solvent and irradiating at a
wavetength of 366 nm. 1 is advantageous {0 use degassed solutions and o conduct the
reaction under an inemnt atmosphere, such as oxygen-free argon or nitrogen gas, in order to
minimize undesired side reactions or reduction of quantum yield.

The substituents of the compounds of formula 1 may be converted to other
substituents falling within the scope of formula 1 via reactions or functional group
transformations familiar to those skilled in the art. A number of such transformations are
already described above. Other examples are hydrolysis of carboxylic esters to the
corresponding carboxylic acid or alcohol; hydroiysis of amides to the corresponding carboxylic
acids or amines; hydroiysis of nitriles to the corresponding amides; amino groups on
imidazole or phenyl moleties rmay be replaced by hydrogen by diazotation reactions familiar to
those skilled in the art, and subsequent repiacement of the diazo-group by hydrogen; aicohols
may be converied into esters and ethers; primary amines may be converied into secondary or
tertiary amines; double bonds may be hydrogenated to the corresponding single bond.

With reference to Scheme 8 below, intermediates of formula 29, wherein R is, as
defined above, C,-C; alkyl, may be prepared by reacting an intermediate of formula 10 with an
intermediate of formula 28, or a functional derivative thereof, under appropriale conditions.
This reaction is done by converfing the intermediate of formula 10 into an organometallic
compound, by stirring it with a strong base such as butyl lithium, and subsequently adding the

intermediate amide of formula 28.

Scheme 8
8]
li CHa
+ Z-—-—C—N\/
OCH,
28
L J

With reference to Scheme 9 below, the intermediate nitrones of formula 6 can be
prepared by N-oxidizing a quinoline derivative of formula 12 with an appropriate oxidizing
agent, such as m-chioro-peroxybenzoic acid or H,0,, in an appropriate solvent, such as
dichloromethane,

Said N-oxidation may also be carried out on a precursor of a quinoiine of forumula 12.

The intermediate of formula 12 may be metabolized in vivo into compounds of formula

4 via intermediates of formula 6. Hence, intermediates of formula 12 and 6 can act as
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prodrugs of compounds of formula 1. Also, the intermediates of formula 2 can be metabolized
in vivo to compounds of formula 1. Hence, compounds of formula 2 are deemed “prodgrugs”
for puposes of the present invention. Such prodrugs are within the scope of the present
invention.

Scheme S

12
With reference to Scheme 10 below, the compound of formula 30 can be prepared by

hydrolysing an intermediate formula 29, wherein R is C,-Cg alkyl, according to methods
familiar to those skilled in the art, such as by stirring the intermediate of formuia 29 in an
aqueous acid solution or in an organic solvent with the presence of a Lewis acid. An
appropriate acid is, for example, hydrochloric acid. An appropriate Lewis acid and the solvent
are, for example, iodotrimethylsilane and dicholoromethane. The resulting quinolinone of
formula 30 wherein R is hydrogen may be transformed into a quinolinone wherein R' has a
meaning as defined above apart from hydrogen by N-alkylation methods familiar to those
skilled in the art.
Scheme 10

With reference to Scheme 11 below, the compound of formula 26 can be prepared by
reacting a compound of formula 30 with an intermediate of formula 27, where R* is SR* or
SiR*R¥R2®, R¥ being H or phenyl, and R¥', R%, and R® being independently selected from
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C,-C; alky! and phenyl. This reaction requires the presence of a suitable base, such as tert-
butyl lithium (when R* is SR* and R* = H) or lithium 2,2,8,6,-tetramethylpiperidine (when R*
is SR and R = phenyl), or n-butyl fithium (when R is SIR¥R®R?), in an appropriate
solvent, such as THF. The -S8R* group can be reductively removed from the compound of
formula 26 with a nickel catalyst such as RANEY™ nickel or oxidatively with nitric acid or
aqueous hydrogen peroxide in acetic acid. When R* is SIRYR¥2RZ, then R* can be removed
from the compound of formula 26 by reaction with acetic acid or a fluoride reagent such as
tetrabutylammonia fluoride (TBAF) in 2 solvent such as tetrahydrofuran. Thus, a compound of

formula 1 can be synthesized.

Scheme 11
R24

PN

N N

3]
27 R

]

26

With reference to Scheme 12, intermediates of formula 11a, which are compounds of
formuia 11 wherein R® is imidazole substituted with R®, wherein R® is as defined above, can

be prepared by reacting an intermediate of formula 28 with an intermediate of formula 27
where R¥ ,RZ, R® are C,-C; alky! or phenyl to generate an intermediate of formula 32. This
reaction requires the presence of a suitable base, such as n-butyl lithium, in an appropriate
solvent, such as THF. The intermediate of formula 32 is reacted with acetic acid or a fluoride
reagent such as TBAF in a solvent such as tetrahydrofuran to obtain the compound of formuia
11a. Altemnatively, the compound of formula 11a can be prepared by reacting a compound of
formula 28 with an intermediate of formula 27 where R* is H or phenyl. This reaction requires
the presence of a suitable base, such as tert-butyl lithium (when R* = H) or lithium 2,2,6,6,-
tetramethylpiperidine (when R%® = phenyl), in an appropriate solvent, such as THF. The -SR?
group can be reductively removed from the compound of formula 31 with a nickel catalyst
such as RANEY™ nickel or oxidatively with nitric acid or aqueous hydrogen peroxide in acetic

acid.
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With reference to Scheme 13, intermediates of formula 23 may aiso be synthesized
by reacting an intermediate of formula 34, wherein W is an appropriate leaving group, such as
5 halo, with an intermediate amide of formula 35. This reaction requires the presence of a

suitable base, such as n-buty! lithium, in an appropriate solvent, such as diethy! ether at a

temperature of from about -78 to about zero degrees C.
Scheme 13

10 With reference to Scheme 14, intermediates of formula 28a, which are compounds of
formula 28 wherein Z is a pyridine substituted with R®, can be prepared by reacting an
intermediate of formula 36 with a meftal cyanide, such as Zn(CN), or NaCN, in the presence of
a palladium catalyst such as tetrakis{triphenylphosphine}-palladium, in an appropriate solvent,
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such as THF or DMF, at a temperature of from about 25 to about 100 degrees C. Subsequent
treatment of the resulting intermediate of formula 37 with either a base or acid under
hydrolysis conditions familiar to those skilled in the art, yields a compound of forrnula 38a
which are compounds of formula 38 wherein Y is -OH. The intermediate of formula 38 can be
converted to its activated form, intermediate 38b which are compounds of formula 38 wherein
Y is -Cl or Ni-imidazole using methods familiar to those skilled in the art. Subsequent
conversion to 28a is furnished with N,O-dimethylhydroxyamine in the presence of a base,
such as triethylamine, pyridine, or 4-dimethyaminopyridine, in an appropriate solvent, such as
dichloromethane at a temperature of from about zero to about 40 degrees C. in Scheme 14,

“Tf" represents trifluoromethanesuifonyl, i.e., -S0,-CF,.

Scheme 14
RS RS RY RS
B o S S
~ N o~ N ‘ - N , s N
OTf CN CcoY o N,OCH3
CH3
36 37 38 28a
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The compounds of formula 1 and some of the intermediates described above may
have one or more sterecgenic centers in their structure. Such stereqgenic centers may be
present in a R or a § configuration. Oxime moieties, such as where R?, R*, R%, R® or R is
-CH=NOR", may exist in E or Z configurations.

The compounds of formula 1 as prepared in the above processes are generally
racemic mixtures of enantiomers which can be separated from one another following
resolution procedures familiar to those skilled in the art. The racemic compounds of formula 1
may be converted into the corresponding diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by
seiective or fractional crystallization and the enantiomers are liberated therefrom by alkali. An
alternative manner of separating the enantiomerics forms of the compounds of formula 1
involves liquid chromatography using a chiral stationary phase. Said pure stereochemically
isomeric forms may also be derived from the corresponding pure sterecchemically isomeric
forms of the appropriate starting materials, provided that the reaction occurs sterospecifically.
Preferably if a specific sterecisomer is desired, said compound will be synthesized by
stereospecfic methods of preparation. These methods will advantageously employ
enantiomerically pure starting materials.

The compounds of formula 1 that are basic in nature are capable of forming a wide
variety of different salts with various inorganic and organic acids. Although such saits must
be pharmaceulically acceptable for administration to animals, it is often desirable in practice
to initially isolate the compound of formula 1 from the reaction mixture as a pharmaceutically
unacceptable salt and then simply convert the latter back to the free base compound by
treatment with an alkaline reagent and subsequently convert the latter free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base
compounds of this invention are readily prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral or organic acid in an agueous solvent
medium or in a suitable organic solvent, such as methanol or ethanol. Upon evaporation of
the solvent, the desired solid salt is readily obtained. The desired acid addition salt can also
be precipitated from a solution of the free basg in an organic sofvent by adding to the solution
an appropriate mineral or organic acid. Cationic salts of the compounds of formula 1 are
similarly prepared except through reaction of a carboxy group with an appropriate cationic sait
reagent, such as sodium, potassium, calcium, magnesium, ammonium, N,N-
dibenzylethylenediamine, N-methylglucamine (meglumine), ethanolamine, tromethamine, or
diethanolamine.

The compounds of formula 1, 12, and 6 and their pharmaceutically acceptable salts

and solvates (hereinafter referred to, collectively, as “the therapeutic compounds”™) can be
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administered orally, transdermally {e.g., through the use of a patch), parenterally or topically.
Cral administration is preferred. In general, compounds of the formuia 1, 12, and 6 and their
pharmaceutically accepiable salts and soivates are most desirably adrninistered in dosages
ranging from about 1.0 mg up to about 500 mg per day, preferably fromn about 1 to about 100
mg per day in single or divided (i.e., mulfiple) doses. The therapeutic compounds will
ordinarily be administered in daily dosages ranging from about 0.01 to about 10 mg per kg
body weight per day, in single or divided doses. Variations may occur depending on the
weight and condition of the person being treated and the particular route of administration
chosen. In some instances, dosage levels below the lower limit of the aforesaid range may be
more than adequate, while in other cases still larger doses may be employed without causing
any harmful side effect, provided that such targer doses are first divided into several small
doses for administration throughout the day.

The therapeutic compounds may be administered aicne or in combination with
pharmaceutically acceptable carriers or diluents by either of the two routes previously
indicated, and such administration may be carried out in single or multiple doses. More
particularly, the novel therapeutic compounds of this invention can be administered in a wide
variety of different dosage forms, i.e., they may be combined with various pharmaceutically
acceptable inert carriers in the form of tablets, capsules, lozenges, troches, hard candies,
powders, sprays, creams, salves, suppositories, jellies, geis, pastes, lotions, ointments,
elixirs, syrups, and the like. Such carriers include solid diluents or fillers, sterile aqueous
media and wvarious non-toxic organic solvents, etc.  Moreover, oral pharmaceutical
compositions can be suitably sweetened and/or flavored.

For oral administration, tablets containing various excipients such as microcrystalline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be
employed along with various disintegrants such as starch (and preferably com, potate or
{apioca starch), alginic acid and certain complex silicates, together with granulation binders
like polyvinyipyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl suifate and taic are often very useful for tabletling
purposes. Solid compositions of a similar type may aiso be employed as fillers in gelatin
capsules; preferred materials in this connection also include tactose or mitk sugar as well as
high molecular weight polyethylene giycols. When agueous suspensions and/or elixirs are
desired for oral administration, the active ingredient may be combined with various
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or
suspending agents as well, together with such diluents as water, ethanol, propyiene glycol,

glycerin and various like combinations thereof.
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.For parenteral administration, solutions of a therapeutic compound in either sesame
or peanut ofl or in aqueous propylene glycol may be employed. The agueous solutions should
be suitably buffered if necessary and the fiquid diluent first rendered isotonic. These aqueous
solutions are suitable for iniravenous injection purposes. The oily solutions are suitable for
intra-articuiar, intra-rauscular and subcutaneous injection purposes. The preparation of alt
these solutions under sterile condifions is readily accomplished by standard pharmaceutical
techniques well-known to those skilied in the art.

Additionally, it is also possible to administer the therapeutic compounds topically and
this may preferably be done by way of creams, jellies, gels, pastes, cintments and the like, in
accordance with standard pharmaceutical practice.

The therapeutic compounds may also be administered to a mammal other than a
human. The dosage to be administered to a mammal will depend on the animal species and
the disease or disorder being treated. The therapeutic compounds may be administered to
animals in the form of a capsule, bolus, tablet or liquid drench. The therapeutic compounds
may also be administered to animals by injection or as an implant. Such formulations are
prepared in a conventional manner in accordance with standard veterinary practice. As an
alternative the therapeutic compounds may be administered with the anima! feedstuff and for
this purpose a concentrated feed additive or premix may be prepared for mixing with the
normal animal feed.

For the combination therapies and pharmaceutical compositions described herein, the
effective amounts of the compound of the invention and of the chemotherapeutic or other
agent useful for inhibiting abnormal celt growth {e.g., other antiproliferative agent, anti-
agiogenic, signal transduction inhibitor or immune-system enhancer) can be determined by
those of ordinary skill in the art, based on the effective amounts for the compound described
herein and those known or described for the chemotherapeutic or other agent. The
formulations and routes of administration for such therapies and compositions can be based
on the information described herein for compositions and therapies comprising the compound
of the invention as the sole active agent and on information provided for the chemotherapeutic
or other agent in combination therewith. »

The compounds of formula 1 exhibit activity as Ras famesylation inhibitors and are
useful in the treatment of cancer and the inhibition of abnormal cell growth in mammals,
including humans. The activity of the compounds of formula 1 as Ras famesylation inhibitors
may be determined by their ability, refative to a control, to inhibit Ras farnesy! transferase in vitro.
An example of one such procedure is described below.

A crude preparation of human famesyl transferase (FTase) comprising the cytosolic

fraction of homogenized brain tissue is used for screening compounds in a 96-well assay format.
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The cytosolic fraction is prepared by homogenizing approximately 40 grams of fresh tissue in
100 ml of sucrose/MgCI/EDTA buffer (using a Dounce homogenizer; 10-15 strokes),
centrifuging the homogenates at 1000 g for 10 minutes at 4°C, re-centrifuging the supernatant at
17,000 g for 15 minutes at 4°C, and then collecting the resulting supematant. This supernatant
is diluted to contain a final concentration of 50 mM Tris HC! {(pH 7.5), 5 mM DTT, 0.2 M KC!, 20
uM ZnCl;, 1 mM PMSF and re-centrifuged at 178,000 g for 20 minutes at 4°C. The supematant,
termed "crude FTase" is assayed for protein concentration, aliquoted, and stored at -70°C.

The assay used to measure in vifro inhibition of human FTase is a modification of the
method described by Amersham LifeScience for using their Famesyl transferase (3H)
Scintitltation Proximity Assay (SPA) kit (TRKQ 7010). FTase enzyme activity is determined in a
volume of 100 pi containing 50 mM N-(2-hydroxy ethyl) piperazine-N-(2-ethane sulfonic acid)
(HEPES), pH 7.5, 30 mM MgCl,, 20 mM KC}, 25 mM Na,HPO,, § mM dithiothreitol (DTT), 0.01%
Triton X-100, 5% dimethyl sulfoxide {DMSO), 20 mg of crude FTase, 0.12 mM [3H}-famesyl
pyrophosphate ([3H]-FPP; 36000 dpm/pmole, Amersham LifeScience), and 0.2 pM of
biotinylated Ras peptide KTKCVIS (BI-KTKCVIS) that is N-terminally biotinylated at its alpha
amino group and was synthesized and purified by HPLC in house. The reaction is initiated by
addition of the enzyme and terminated by addition of EDTA (supplied as the STOP reagent in kit
TRKQ 7010) following a 45 minute incubation at 37°C. Prenylated and unprenylated Bt-
KTKCVIS is captured by adding 150 i of steptavidin-coated SPA beads (TRKQ 7010) per well
and incubating the reaction mixture for 30 minutes at room temperature. The amount of
radioactivity bound to the SPA beads is determined using a MicroBeta 1450 plate counter.
Under these assay conditions, the enzyme activity is linear with respect to the concentrations of
the prenyl group acceptor, Bt-KTKCVIS, and crude FTase, and inhibition of Bt-KTKCVIS
interaction with FTase can be detected. The enzyme activity is saturating with respect to the
prenyt donor, FPP. The assay reaction time is also in the linear range.

The test compounds are roufinely dissolved in 100% DMSO. Inhibition of famesyl
transferase activity is determined by calculating percent incorporation of tritiated-famesyl in the
presence of the test compound versus its incorporation in control wells (absence of inhibitor).
ICy, values, that is, the concentration requirdd to produce half maximal farngsylation of Bt-
KTKCVIS, is determined from the dose-responses oblained.

_ All of the title compounds of formula 1 in the following Examples were assayed for their
ability to inhibit the activity of human famesy! transferase in vitro using the assay described
above, and were found to have ICg values for inhibiting faresylation of the biotinylated

KTKCVIS-peptide of about less than or equal to 500 nM.
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The following Examples are provided to illustrate aspects of the subject invention.
They are not intended, nor shouid they be construed, to limit the invention as more fully
described herein and set forth in the claims.

EXAMPLE 1
4-{3-Chiorc-phenyl)-6-[{6-chioro-pyridin-3-yi}-hydroxy-(3-methiyl-3H-~
imidazol-4-yl)-methyl}j-1H-quinolin-2-one

1A. 5-Bromo-3-{3-chloro-phenyl)-benzofclisoxazoie

To a solution of sodium hydroxide (19.8 g, 485 mmel) in methano! (36 mi) was added

3-choloroacetonitrite (17.5 mi, 149 mmol) at 0 °C under an atmosphere of dry N,. The mixture
was stirred at 0 °C for 30 minutes, 1-bromo-4-nitrobenzene (20 g, 99 mmol) was added as a
solid at the same temperature. The solution was stirred at room temperature for 3 hours and
then heated to reflux for one, The reaction mixture was coaled to ambient temperature and
the MeOH was removed under vacuum. The resulting red oil was partitioned between ethyl
acetate (EtOAc) and water. The organic layer was washed with brine, dried over MgSQ, and
concentrated under vacuum to give a tan solid. The solid was suspended in MeOH and the
titte compound of 1A was precipitated as a yellow sofid ( 17.3 g, 55.9 mmol, 56.7% vyield)
which was used without further purification.

1B. {2-Amino-5-bromo-phenyl)-(3-chloro-phenyl}-methanone

To a solution of the title compound of example 1A (22.14 g, 78.1 mmol) in THF (300
mi) was added 276 mL of titanium([!l} chloride (10 wt.% soiution in 20-30 wt. % hydrochloric
acid (HCI}). The reaction mixture was stirred for 1.5 hours. The reaction mixiure was then

poured into ice water. THF was removed from the resulting heterogeneous solution. The
aqueous mixture was extracted with dichloromethane (DCM). The DCM layer was
successively washed with aqueous saturated NaHCO, and brine. The DCM layer was dried
over MgSQ,, filtered and concentrated under vacuum to give the title compoundof 1B as a
bright yeliow solid (21.86 g, 70.4 mmol, 98% vyield). The solid was used without further
purification.

1C. 6-Bromo-4-(3-chloro-phenyl}-1H-quinolin-2-one

The title compound of example 18 (21,86 g, 70.4 mmol) was suspended in anhydrous
toluene (140 ml) under an atmosphere of dry N,. To this solution was added sequentially 26.7
ml {282 mmol) of acetic anhydride (Ac,Q), 80 mi (56.3 mmol) of triethylamine (NEt,) and 8.60
g (70.4 mmol) of 4-dimethylaminopyridine (DMAP). The reaction mixture was then heated to

reflux and stirred at this temperature for 20 hours. The reaction mixture was cooled to
ambient temperature and the precipitate was coliected via suction filtration. The solid was
washed with ethy! ether (E1,0) and dried under vacuum to give the title compound of example

1C (21,57 g). The filtrate was evaporated and the residue was suspended in cold EtOAc to
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form a precipitate, providing additional 4.64 g of the title compound. A total of 20.21 g (60.4
mmol, 85.8% vield) of the tiltle compound of example 1C was obtain, which was used without
further purification.

1D. 6-Bromo-4-{3-chloro-phenyl}-2-methoxy-quinoline

The title compound of example 1C (6.45 g, 19.4 mmol) was suspended in DCM (30
ml) under an atmosphere of dry N,. To this suspension, was added trimethyloxonium
tetrafluoroborate (BF40Me3, 2.99 g, 20.2 mmol). The reaction mixture was stirred at ambient
temperature for 15 hours. it was then cooled at 0 °C and a 10% aqueous NaOH solution (40
mi) was added. The reaction mixture was allowed to warm to room temperature and stirred
for six hours after which time it was partitioned between DCM and water. The DCM layer was
washed with brine, dried over MgSQ, and concentrated under vacuum to give 6.11 g of the
crude product. It was purified via chromatography with DCM as the eluent to afford the title
compound of example 1D as a yellow solid, 5.23 g (15 mmaol, 78% yield}.

CI-MS: m/z 348/350.

1E. f4-(3-Chloro-phenyl)-2-methoxy-quinolin-6-yi}-{6-chloro-pyridin-3-y!)-(3-

methyl-3H-imidazol-4-yl)-methanol

To a solution of the title compound of example 1D (1.47 g, 348.6 mmol) in THF (10
ml) was added n-butyl lithium (2.5 M in hexane, 1.58 ml) dropwise at -78°C under an
atmosphere of dry N, . After stirring at -78°C for 30 minutes, a solution of (6-chloro-pyridin-3-
yi)-(3-methyi-3H-imidazol-4-yl)-methanone (582.7 mg, 2.64 mmol) in THF (10 ml) was added .
The reaction mixture was allowed to warm to ambient temperature and stirred for 15 hours.
To the mixture was added a saturated aqueous solution of ammonium chioride at 0°C. THF
was removed from the resulting heterogeneous solution. The aqueous mixture was extracted
with chloroform (CHCI;). The organic fayer was washed with brine, dried over MgSO, and
concentrated under vacuum to yield the crude product. It was chromatographed on silica gel
with MeOH-CHCI,-NH,OH (2 : 98 : 0.2 to 5 : 95 : 0.5) as eluents to afford the titie compound
of example 1E as a yellow solid (943 mg, 1.92 mmol, 73 % yield).

CI-MS: m/z 491.1, 493.1 [M + 1].

1F. 4-{3—ChIoro-phenyl)-G-[(S-chlor@yridin-3-y|)-hydroxy-(3-methyl-3H-

imidazol-4-yl}-methyl}-1H-quinoclin-2-one |

To a solution of the title compound of example 1E (4.67 g, 9.563 mmol) in THF (340

ml) was added concentrated hydrogen chloride (HCI, 14 ml) dropwise. The mixture was
heated at 60°C for 5 hours. After cooling to room temperature, THF was removed. The
aqueous solution was adjusted to pH = ~9 with 40% aqueous NaCOH and extracted with CHCI;

several times. The combined organic layer was washed with brine, dried over MgSQ, and
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concentrated under vacuum to yield the tile compound of Example 1 as an off-white solid
{2.46 g, 5.17 mmol, 54 % yield).
CiI-MS: m/z 476.8.
EXAMPLE 2
4-{3-Chloro-phenyl)-6-[{6-chloro-pyridin-3-yl}-hydroxy-(3-methyl-3H-imidazol-4-

yl}-methyll-1-methyl-1H-quinolin-2-one

To a solution of 4-(3-chloro-phenyl}-6-[{6-chioro-pyridin-3-yl)-hydroxy-(3-methyl-3H-
imidazol -4-yi)-methyl]-1H-quinolin-2-one (351 mg, 0.737 mmol) in THF {15 ml) was added a
40 % aqueous NaOH (2 mil), benzyltriethylarmmaniurn chloride (84 mg. 0.369 mmol) and a
solution of methyl iodide (0.078 ml, 1.25 mmol) in THF (4 ml). The reaction mixture was
stirred at ambient temperature for 4 hours after which time it was partitioned between CHCl,
and water. The organic layer was washed with brine, dried over MgSO, and concentrated
under vacuum to give the crude product. it was chromatographed on silica gel with MeOH-
CHCI-NH,OH (2 : 88 : 0.2 to 5 : 95 : 0.5) as eluents to afford the title compound as a white
solid {200.3 mg, 0.408 mmol, 55 % yield).

CI-MS: m/z 491.1.

EXAMPLE 3
6-[Amino-{6-chloro-pyridin-3-yi)-«{3-methyl-3H-imidazol-4-yl)}-methyi}-4-(3-chioro-
phenyl}-1-methyl-1H-quinolin-2-one
4-(3-Chioro-phenyl}-6-{(6-chloro-pyridin-3-yt)-hydroxy-(3-methyl-3H-imidazol-4-yl}-
methyl]-1-methyl-1H-quinolin-2-one (2 g, 4.08 mmol) was dissolved in 25 ml of thionyl chloride

(SOCI,) and stirred at room temperature under an atmosphere of dry N, for 2 hours. Thiony
chloride was removed under reduced pressure. The crude chloride was taken up in toluene
and concentrated under vacuum. The resulting solid was dissolved in THF (20 mL) and to
this solution was bubbled ammonia gas (NH;) for 30 minutes. The reaction mixture was
stired at ambient temperature under an atmosphere of NH; for 15 hours. After removal of
THF, the product mixture was partitioned between CHCI, and water. The organic layer was
washed, dried over MgSQ, and concentrated under vacuum to give a brown solid. This was
chromatographed on silica gel with CHCI, the‘n MeOH-CHCI,-NH,OH (1 : 89 : 0.1) as eluents
to afford the titled compound as a white solid {1.065 g, 2.02 mmol, 50 % vield):

C.l.m/z 490.2, 492.2 [M+1].

EXAMPLE 4 and EXAMPLE 5
Separation of the Enantiomers of 6-Jamino-{6-chloro-pyridin-3-yl}-(3-methyl-3H-

imidazol-4-yl}-methyl}-4-(3-chicro-phenyl}-1-methyi-1H-quinolin-2-ane
The title compound of Example 3, 6-[amino-(4-chloro-phenyl)}-(3-methyl-3H-imidazol-
4-yl)-methyl]-4-(3-ethynyl-phenyl)-1-methyl-1H-quinolin-2-one {158 mg) was separated into its
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enantiomers and purified by high-performance liquid chromatography over CHIRALCEL™ QD

{manufactured by Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 cm, 10 um;

eluent: Hexane/ethanol/methanol/diethylamine 80/10/10/0.02; 25°C). Under these conditions,
28 mg of the faster eluting enantiomer A (Example 4) and 3 mg of the slower moving
enantiomer B (Example 5) were obtained. Both enantiomers were >97% optically pure.
EXAMPLE &
4-(3-Chloro-phenyl}-6-[{6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-

yl)-methyl]-1-cyclopropylmethyl-1H-quinolin-2-one

To a solution of the title compound of example 1, 4-(3-chloro-phenyl)-6-[(6-chioro-
pyridin-3-yh-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyi}-1H-quinolin-2-one {100 mg, 0.210
mmol) in DMF (2 mi) were added NaCl (8 mg), cesium carbonate (Cs,CO,, 103 mg, 0.315
mmol} and (bromomethyl)cyclopropane (0.041 ml, 0.420 mmol). The reaction mixture was
stimed at ambient temperature for 15 hours. Additional 0.041 mi) of
{bromomethyl)cyclopropane and 100 mg of Cs,CO were added. The reaction mixture was
heated at 80°C for 1 hour after which time it was partitioned between CHCI, and water. The
organic layer was washed with brine, dried over MgSO, and concentrated under vacuum to
give the crude product. It was chromatographed on silica gel with MeOH-CHCI;-NH,OH (3 :
g7 : 0) as eluents to afford the title compound as a white solid (25 mg, 22 % vield).

CI-MS: m/z 531.1, 533.1 [M+1].

EXAMPLE 7
6-{Amino-{6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl)-methyi}-4-(3-chioro-

phenyl}-1cyclopropylmethyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 4-(3-chloro-phenyi}-
6-[(6-chloro-pyridin-3-yl)}-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-1-cyciopropyimethyl-
1H-quinolin-2-one (400 mg, 0.75 mmol} was used in the ptace of 4-(3-chloro-phenyl)-6-{(6-
chloro-pyridin-3-yl)-hydroxy-(3-methy!-3H-imidazol-4-yl}-methyl}-1-methyi-1H-quinolin-2-one,
to give title compound as a white solid, 137 mg (0.26 mmol, 34% yield).

C.L. miz 530.1, 532.1 [M+1].

EXAMPLE 8
4-{3-Chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-
yl}-methyl}-1-isobutyl-1H-quinolin-2-cnhe

Following the same procedure as described in Example 6, 1-bromo-2-methylpropane

(0.041 mil, 0.42 mmol) was used in the place of (bromomethyl)cyclopropane . The alkylation
of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}-
1-cyclopropylmethyi-1H-quinolin-2-one {99.8 mg, 0.21 mmol afforded the title compound as a
white solid, 20 mg (0.038 mmol, 18% yield).
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C.l. m/z 5833.1, 335.1{M+1].
EXAMPLE 9
4-(3-Chloro-phenyt)-6-[(5-chloro-pyridin-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-

y}-methyl]-1H-quinolin-2-one

5 Following the same procedure as that described in example 1E, 6-bromo-~4-{3-chioro-
phenyl)-2-methoxy-gquinoline {2.89 g, 8.31 mmol) and (5-chioro-pyridin-2-yl}-(3-methyi-3H-
imidazol-4-yl)-methanone (1.47 g, 6.65 mmol) generated 4.05 g of the crude [4-(3-chioro-
phenyl)-2-methoxy-quinolin-6-yl]-(6-chtoro-pyridin-3-y1)-{3-methyl-3H-imidazol-4-yl)-methanol.

Foliowing the same procedure as described in example 1F, the obtained [4-(3-chioro-

10 phenyl}-2-methoxy-quinalin-6-ylJ-(6-chioro-pyridin-3-y!)-(3-methyl-3H-imidazol-4-y!}-methanol
was treated with HCI in aqueous THF to yield the title compound, 1.02 g, (2.14 mmol, 26%
yield).

C.l. m/z 477.1, 479.1[M+1].
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EXAMPLE 10
4-(3-Chioro-phenyl)-6-[(5-chioro-pyridin-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-

yl}-methyl}-1-methyl-1H-quinolin-2-one

The same procedure was used that described in example 2,except that 4-(3-chloro-
phenyl)-6-[(5-chioro-pyridin-2-y1)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}-1H-quinolin-2-
one (230 mg, 0.485 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazo!  -4-yl)-methyl}-1H-quinolin-2-one to give the title
compound as & white solid, 195 mg (0.40 mmol, 81% y]eldj.

EXAMPLE 11
6-[Amino-(5-chloro-pyridin-2-yl)-{3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-chioro-
phenyl)~1-methyl-1H-quinolin-2-one

The same procedure was used as that described in example 3, 4-(3-chloro-phenyt)-6-
[(S-chloro-pyridin-2-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1H-
quinoiin-2-one {170 mg, 0.35 mmol} was used in the place of 4-(3-Chloro-phenyl)-6-[(6-
chloro-pyridin-3-yl)}-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-1-methyl-1H-quinolin-2-one
to give the title compound as a white solid, 68 mg (0.14 mmol, 40% yield).

C.l. m/z 490.0 [M+1].

EXAMPLE 12
4-(3-Chloro-phenyl)-6-[(5-chloro-pyridin-2-yl}-hydroxy-{3-methyl-3H-imidazol-4-
yl}-methyl]-1-cyclopropytmethyl-1H-quinolin-2-one

The same was used as that described in exampie 6, except that 4-(3-chicro-phenyl}-
6-[(5-chioro-pyridin-2-yi}-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl}-1H-quinolin-2-one (550
mg, 1.16 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yi)-
hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]- iH-quinolin-2-one, to give the title compound, 57
mg, (0.11 mmol, 9% yield).

C.l. m/z 531.1 [M+1].

EXAMPLE 13
6-JAmino-{5-chloro-pyridin-2-yl)-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-chloro-

phenyl)-1-cyclopropylmethyl-1H-guinoling-one

The same procedure was used as that in example 3, except that 4-{3-chioro-phenyl}-
6-[(5-chloro-pyridin-2-yi)-hydroxy-{3-methyl-3H-imidazol-4-yl}-methyl}- 1-cyclopropylmethyl-
1H-quinolin-2-one (258 mg, 0.486 mmol was used in the place of 4-(3-chloro-phenyl}-6-[(6-
chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yi}-methyl]- 1-methyl-1H-quinclin-2-one,
o give the title compound as a white solid, 112 mg (0.21 mmo!, 43% yield).

C.I. m/z 530.0 [M+1].
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EXAMPLE 14
4-(3-Chloro-phenyl)-6-[{5-chloro-pyridin-2-yl)-cyciopropylamino-(3-methyl-3H-

imidazol-4-yl)-methyl]-1-methyl-1H-guinolin-2-one

For the formation of the correspondent chloride, the same procedure was used as that
in example 2, except that 4-(3-chloro-phenyl}-6-{(5-chloro-pyridin-2-yl}-hydroxy-(3-methyl-3H-
imidazol-4-yl}-methyl]-1-methyl-1H-quinclin-2-one (55 mg, 0.112 mmol) was used in the place
of 4-(3-chioro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyi-3H-imidazol-4-yl)-methyi]-
1H-quinolin-2-one. The obtained chloride was dissolved in DMF (8 mi). To this soclution were
added potassium carbonate (K,CO,) and cyclopropylamine (0.049 ml, 0.786 mmol). The
reaction mixture was stimed at ambient temperature for 15 hours after which time it was
partilioned between CHCI, and water. The organic layer was washed with brine, dried over
MgS0O, and concentrated under vacuum to give the crude product. It was chromatographed
on silica gel with MeOH-CHCI,-NH,OH (2 : 98 : 0.2 to 5 : 95 : (0.5) as eluents to afford the title
compound as a white solid (18 mg, 0.036 mmol, 32 % vyield).

C.l. m/z 529.9 [M+1).

EXAMPLE 15
4-(3-Chtoro-phenyl)-6-[{5-chloro-pyridin-2-yl)-cyclopropylamino-{3-methyl-3H-
imidazol-4-yl}-methyl}-1-cyclopropylmethyl-{H-quinolin-2-one

The same procedure was used as that in example 14, except that 4-(3-Chloro-
phenyl)-6-[(5-chioro-pyridin-2-yi)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-
cyclopropylmethyl-1H-quinolin-2-one (52 mg, 0.098 mmol) was used in the place of 4-(3-
chloro-phenyl)}-6-[(5-chloro-pyridin-2-yl}-hydroxy-(3-methyl-3H-imidazoi-4-yl)-methyl}-1-
methyl-1H-quinalin-2-one to give the title compound as a white solid (24 mg, 0.042 mmol, 43
% yield).

C.1. nvz 569.9 [M+1].

EXAMPLE 16
6-[(6-Chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3,5-

dichloro-phenyl)-1-methyl-1H-quinolin-2-one
16A. 6-Bromo-4-(3,5-dichloro-phenyl)-1H-quinolin-2-one

The same procedure was used as that in example 1C, except that (2-amino-5-bromo-

pheny!)-(3,5-dichioro-phenyl}-methanone (1.50 g, 4.35 mmol) was used in the place of (2-
amino-5-bromo-phenyl)-(3-chioro-phenyi)-methanone to give the title compound of 16A as a
white solid, 1.61 g (100 % yield).

16B. 6-Bromo-4-(3,5-dichloro-phenyl)-2-methoxy-quinoline

The same procedure was used as that in example 1D, except that 6-bromo-4-(3,5-
dichloro-phenyl)-1H-quinolin-2-one (6.42 g, 17.4 mmol) was used in the piace of 6-bromo-4-
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(3-chioro-phenyl}-1H-quinolin-2-one to give the title compound of 16B as a white solid, 3.47 g
{52 % yield).
16C. [4-(3,5-Dichloro-phenyl)-2-methoxy-quinolin-6-yl]-{6-chloro-pyridin-3-yl}-(3-

methyl-3H-imidazol-4-yl)-methanol

Following the same procedure as described in example 1E, 6-bromo-4-(3,5-dichioro-
phenyl}-2-methoxy-guinoline (1.88 g, 4.81 mmol) and ({6-chloro-pyridin-3-yl)-(3-methyl-3H-
imidazol-4-yl}-methanone (0.94 g, 4.27 mmol) generated the titte compound of 16C as a
yellow solid (0.885 g, 39.5 % yield).

16D. 4-(3,5-Dichloro-phenyl}-6{{6-chloro-pyridin-3-yi}-hydroxy-{3-methyl-3H-

imidazol-4-yl}-methyl]-1H-quinolin-2-one

Following the same procedure as described in example 1F, [4-(3,5-dichloro-phenyl)-2-
methoxy-quinolin-6-yl]-(6-chloro-pyridin-3-yi)-(3-methyl-3H-imidazol-4-yt)-methanol (886 mg,
1.68 mmol) was treated with HCI in aqueous THF to yield the title compound of 16D. It was
directly used for the next reaction without further purification.

16E.  6-[(6-Chloro-pyridin-3-yl)-hydroxy-{3-methyl-3H-imidazol-4-yl}-methyl]-4-
{3,5-dichloro-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3,5-dichloro-
phenyl)}-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl }-methyl]- 1 H-quinolin-2-
one (~1.68 mmol) was used in the place of 4-(3-chioro-phenyl)-6-[{6-chloro-pyridin-3-yl}-
hydroxy—(S-rnethy!-SH-imidazol-4-yl)-rhethyl}-1H-quinolin-z-one to give the title compound of
16E as a white solid, 388.6 mg (44 % vield for 16D and 16E).

C.l. m/z 525.0, 527.0 [M+1].

EXAMPLE 17
6-[Amino-{6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazoi-4-yl)}-methyl]-4-{3,5-
dichloro-phenyl)~1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 6-[{6-chloro-pyridin-
3-yiy-hydroxy-(3-methyl-3H-imidazol-4-yl }-methyl}-4-(3,5-dichloro-phenyl)-1-methyl-1H-
quinolin-2-one (298.6 mg, 0.567 mmol) was used in the place of 4-(3-chloro-phenyi)-6-[(6-
chloro-pyridin-3-yl)-hydroxy-{3-methy!-3H-imigazol-4-yl}-methyl]- 1-methyl-1 H-guinolin-2-cne,
to give the titie compound as a white solid, 40 mg (0.076 mmol, 13% yield).

C.l.miz 523.9, 526.0 [M+1].
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EXAMPLE 18
4-(3-Chioro-phenyl)-6-f(5-chioro-thiophen-2-yl)-hydroxy-(3-methyi-3H-
imidazol-4-yl)-methyi]-1-methyli-1H-guinolin-2-one
18A. [4-(3-Chloro-phenyl)-2-methoxy-quinolin-6-yl}-{5-chloro-thiophen-2-y1)-(3-

methyi-3H-imidazol-4-yl)-methanol

Foliowing the same procedure as described in example 1E, 6-bromo-4-(3-chlorc-
phenyl)-2-methoxy-quinoline (1.0 g, 1.87 mmol) and (5-chloro-thiophen-2-yl)-(3-methyl-3H-
imidazol-4-yh-methanone (170 mg, 3.44 mmol) generated the title compound of 18A as a
yeliow solid (9192 mg, 65 % yield).

C.l. m/z 507.1 [M+1].

18B. 4-(3-Chloro-phenyl)-6-[{5-chloro-thiophen-2-yl}-hydroxy-(3-methy}-3H-

imidazol-4.yl)-methyl}-1H-quinolin-2-ohe

Following the same procedure as described in example 1F, [4-(3-chloro-phenyl)-2-
methoxy-quinoiin-6-yi}-(5-chloro-thiophen-2-yi)-(3-methyl-3H-imidazol-4-yl}-methanol (740 mg,
1.49 mmol) was treated with HCI in aqueous THF to yield the title compound of 18B as a
yellow solid, 469.2 mg (0. 97 mmol, 65 % yield).

C.L. m/z 483.9 [M+1].

18C. 4-{3-Chioro-phenyl}-6-[{5-chloro-thiophen-2-yl)-hydroxy-{3-methyl-3H-

imidazol-4-yl)-methyl}-{-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)-
6-{(5-chioro-thiophen-2-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]- 1H-quinolin-2-one (76
mg, 0.157 mmol) was used in the place of 4-(3-chloro-phenyl}-6-[(6-chioro-pyridin-3-yli}-
hydroxy-(3-methyl-3H-imidazol-4-yi)-methyl]-1H-quinolin-2-one to give the title compound as a
white solid, 49 mg (0.10 mmol, 63 % yield)

C.l. m/z 497.9 [M+1].

EXAMPLE 19
6-[Amino-{5-chloro-thiophen-2-yl}«(3-methyl-3H-imidazol-4-yl}-

methyi}-4-{3-chloro-phenyl}-1-methyl-1H-quinolin-2-one

The same procedure was used as thajin example 3, except that 4-(3-chloro-phenyl)-
6-[(5-chloro-thiophen-2-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}-1-methyl- 1H-quinalin-
2-one (69 mg. 0.139 mmol) was used in the place of 4-(3-chioro-phenyl}-6-[{6-chioro-pyridin-
3-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-1-methyl-1H-quinolin-2-one, to give the title
compound as a white solid, 14 mg (0.028 mmol, 20 % yield).

C.l. m/z 523.9, 526.0 {M+1].
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EXAMPLE 20
4-(3-Chloro-phenyl)-6-[{5-chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-

imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1H-quinclin-2-one

The same was used as that described in example 6, except that 4-(3-chioro-phenyl)-
6-[(5-chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-methyl- 1H-quinofin-
2-one (75 mg, 0.155 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[{6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1H-quinolin-2-one, to give the title
compound (15 mg, 20% yield).

C.l. mfz 536.2, 538.2 [M+1].

EXAMPLE 21
4-(3-Chloro-phenyl)-6-I{3-chloro-thiophen-2-yl}-hydroxy-{3-methyl-3H-

imidazol-4-yl}-methyl}-1-methyl-1H-quinolin-2-one

21A.  [4-(3-Chloro-phenyl}-2-methoxy-quinolin-6-yl]-(3-chloro-thiophen-2-y{)-(3-

methyl-3H-imidazol-4-yl}-methanol

Foliowing the same procedure as described in example 1E, 6-bromo-4-(3-chioro-
phenyl)-2-methoxy-quinoline (300 mg, 0.859 mmol) and (3-chicro-thiophen-2-yl}-{3-methyl-
3H-imidazol-4-yl)-methanone (230 mg1.032 mmol) generated the title compound of 21A as a
yeliow solid (218.5 mg, 51 % yield).

21B. 4-{3-Chloro-phenyl)-6-{(3-chicro-thiophen-2-yl)-hydroxy-{3-methyl-3H-
imidazol-4-yl})-methyl}-1H-quinolin-2-one

Following the same procedure as described in exampie 1F, [4-(3-chloro-phenyl)-2-
methoxy-quinotin-6-yi]-(3-chioro-thiophen-2-yl)-(3-methyl-3H-imidazoi-4-yl }-methanol (208 mg,
0.42 mmol) was treated with HC| in aqueous THF to yield the titlle compound of 21B as a
yellow solid (164.7 mg, 81 % vyield).

21C. 4-(3-Chloro-phenyl)-6j(:’$-chIoro-thiOphen-2-yl)-hydroxyjs-methyl-ai-i-

imidazol-4-yl)-methyl]-1-methyl-1H-quinoiin-2-one

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)-
6-{(3-chloro-thiophen-2-y!)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]- 1 H-quinolin-2-one
(164.7 mg, 0.342 mmol) was used in the plage of 4-(3-chloro-phenyl)-6-[(6-chioro-pyridin-3-
yhy-hydroxy-{3-methyl-3H-imidazol-4-yl)-methyl}-1H-quinolin-2-one to give the title compound
as a white solid (70 mg, 41 % yield).

Cl miz [M+1].
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EXAMPLE 22
6-[Amino-(3-chloro-thiophen-2-yi)-(3-methyl-3H-imidazol-4-yl)-
methyl]-4-(3-chloro-phenyl}-1-methyi-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 4-(3-chioro-phenyl)-
6-[(3-chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-methy!-1 H-quinolin-
2-one (65 mg, 0.13 mmol) was used in the place of 4-(3-chloro-pheny!)-6-[{6-chioro-pyridin-3-
yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl}-1-methyl-1H-quinclin-2-one, to give the title
compound as a white solid (4.7 mg, 7 % yield).

C.I. m/z 459.0 [M+1].

EXAMPLE 23
6-[(5-Chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-
ethoxy-phenyl)-1H-guinolin-2-one

23A. 6-Bromo-4-(3-ethoxy-phenyl}-2-methoxy-guinoline

To a suspension of 6-bromo-4-(3-ethoxy-phenyl}-1H-quinolin-2-one (7.4 g, 21.5
mmol) in 60 ml dichloroethane was added trimethyloxonium tetrafluoroborate (BF,OMe,, 3.66
g, 24.7 mmol). The resulting mixture was stirred at ambient temperature overnight. After
cooling {0 0 C, was added 60 m! of 10% aqueous NaOH dropwise. The reaction mixture was
stirred fdr another six hours at ambient temperature. It was then partitioned between
dichloromethane and water. The organic layer was washed brine, dried over MgSQ,, filtered
and concentrated under vacuum to give an off-white solid. The solid was chromatographed on
flash silica gel eluting with dichoromethane to yield the fitled compound of 23A as a white
solid (4.48 g, 58% vield).

23B. (5-Chloro-thiophen-2-yl}-[4-(3-ethoxy-phenyl)-2-methoxy-quinolin-6-yl}-(3-
methyl-3H-imidazol-4-yl}-methanaol

Foliowing the same procedure as that described in example 1E, 6-bromo-4-(3-
ethoxy-phenyl}-2-methoxy-quinoiine (800 mg, 2.23 mmol) and (5-chloro-thiophen-2-yt)-(3-
methyl-3H-imidazol-4-yl)}-methanone {610 mg, 2.68 mmol) gererated the title compound of
23B {810 mg, 72% yield).

23C. 6-[{5-Chloro-thiophen-2-yi}-hydroxy-({3-methyl-3H-imidazol-4-yl)-methyl]-4-
{3-ethoxy-phenyl)-1H-quinolin-2-cne '

Following the same procedure as described in example 1F, (5-chioro-thiophen-2-yl}-
[4-(3-ethoxy-phenyl)-2-methoxy-quinolin-6-yl}-{3-methyi-3H-imidazol-4-yl)-methanal {810 mg,
1.60 mmol) was treated with HC! in agueous THF to yield the title compound (578 mg, 74 %
yield).

C.I. miz 492 1[M+1].
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EXAMPLE 24
6-[(5-Chloro-thiophen-2-yl)-hydroxy-(3-methyi-3H-imidazol-4-yl)-
methyl]-4-(3-ethoxy-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that _B6-[(5-chloro-
thiophen-2-yi)-hydroxy-{3-methy!-3H-imidazoi-4-yt)-methyi}-4-(3-ethoxy-pheny)-1H-quinolin-2-
one (578.4 mg, 1.18 mmol) was used in the place of 4-(3-chioro-phenyl}-6-[(6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}- 1H-quinolin-2-one  to  give the ftitle
compound as a white solid (241 mg, 40.4 % yield).

C.l. m/z 506.2 [M+1].

EXAMPLE 25

Amino-(5-chloro-thiophen-2-yi)-{3-methyl-3H-imidazol-4-yl)-

methyl]-4-(3-ethoxy-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 6-[(5-chloro-
thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)}-methyl]-4-(3-ethoxy-phenyl)-1-methyi-1H-
quinolin-2-one (240 mg, 0.47 mmol) was used in the place of 4-(3-chioro-phenyl)-6-[(6-chloro-
pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-methyl-1H-quinolin-2-one, to give
the title compound as a white solid (196 mg, 82 % vyieid).

C.I. m/z 505.1, 507.2 [M+1].

EXAMPLE 26
6-f{6-Chloro-pyridin-3-yl)-hydroxy-{3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-
ethoxy-phenyl}-tH-quinolin-2-one

26A. (6-Chloro-pyridin-3-yl)-{4-(3-ethoxy-phenyl}-2-methoxy-quinolin-6-y|]-{3-
methyl-3H-imidazol-4-yl}-methanol

Following the same procedure as that described in example 1E, 6-bromo-4-(3-
ethoxy-phenyl)}-2-methoxy-quincline {2 g, 5.59 mmol) and (6-chloro-pyridin-3-yl)-(3-methyi-
3H-imidazol-4-yl}-methanone (1.48 g, 6.70 mmol) generated the title compound of 26A (1.458
g, 52% yield).

26B. 6-[(6-Chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-

ethoxy-phenyl}-1H-quinolin-2-one *

Following the same procedure as described in example 1F, (6-chloro-pyridin-3-yl}-[4-
{3-ethoxy-phenyl)-2-methoxy-quinolin-6-yi)-(3-methyl-3H-imidazol-4-yl)-methanol  (1.458 g,
2.92 mmol) was treated with HC! in aqueous THF to yield the title compound {1.21 g, 85 %
yield).

C.l. mfz 487.2 [M+1].
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EXAMPLE 27
6-[(6-Chloro-pyridin-3-yl)-hydroxy-(3-methyi-3H-imidazol-4-yl)-
methyl]-4-(3-ethoxy-phenyl}-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 6-[{6-chioro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyi]-4-(3-ethoxy-phenyl)-1 H-quineiin-2-one
(80.6 mg, 0.166 mmol) was used in the place of 4-{3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yi}-
hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1H-quinofin-2-one to give the title compound as a
white solid (43 mg, 52 % vield).

C.l.miz 501.2 [M+1]).

EXAMPLE 28

6-[Amino-(6-chloro-pyridin-3-y!)-(3-methyl-3H-imidazol-4-yl)-methyi]-4-(3-

ethoxy-phenyl}-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 6-[(6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazoi-4-yl}-methyl]-4-(3-ethoxy-phenyl)-1-methyl-1 H-quinolin-2-
one (20 mg, 0.04 mmol) was used in the place of 4-(3-chloro-phenyi)-6-[(6-chloro-pyridin-3-
yt)-hydroxy~(3-methyl-3H-imidazol-4-yl)}-methyl]--methyl-1H-quinolin-2-one, to give the titie
compound as a white solid (4.5 mg, 22.5 % yield).

C.I. m/z 501.2 [M+1].

EXAMPLE 29
6-[(6-Chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yi}-methyl}-4-(3-
ethoxy-phenyl)-1-isobutyi-{H-quinolin-2-one

The same procedure described in example 8, 6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-
methyi-3H-imidazol-4-yl}-methyl}-4-(3-ethoxy-phenyi}-1H-guinolin-2-one (50 mg, 0.103 mmol}
and 1-bromo-2-methyipropane (0.022 ml, 0.206 mmol) generated the title compound as a
white solid ( 24 mg, 40 % vield).

C.l. myz 543.3 [M+1].

EXAMPLE 30D
6-[{6-Chloro-pyridin-3-yl}-hydroxy-{3-methyi-3H-imidazol-4-yi)-methyi]-1-
cyclopropylmethyl-4-(3-ethoxy-phenyl)-1 H-qumohn-2-one

The same procedure described in example 8, 6-[(6-chloro-pyridin-3 -yl) hydroxy-(3-
methyl-3H-imidazol-4-yt}-methyl}-4-(3-ethoxy-phenyl}-1H-quinolin-2-one (50 mg, 0.103 mmol)
and (broromethyl)cyclopropane (0.020 ml, 0.206 mmol} generated the titie compound as a
white solid ( 4 mg, 7 % vyield).

C.1. miz 541.3 [M+1].
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EXAMPLE 31
8-[(5-Chloro-thiophen-2-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyl]-4-(3-methoxy-phenyl)-1-methyi-1H-quinolin-2-one
31A. __(5-Chioro-thiophen-2-yi)-[2-methoxy-4-(3-methoxy-phenyl)-quinolin-6-yi]-

(3-methyl-3H-imidazol-4-yl)-methanol

Following the same procedure as that described in exampie 1E, 6-bromo-4-(3-
methoxy-phenyl)-2-methoxy-guinoline (1g, 2.91 mmol) and (5-chloro-thiophen-2-yl)-(3-methyi-
3H-imidazol-4-yl)-methanone (0.78 g, 3.49 mmol) generated the title compound of 31A (1.147
g, 80.2% vield).

C.1. miz 492.9 {M+1].

31B. 6-[(5-Chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-

methyl]-4-(3-methoxy-phenyl}-1H-quinolin-2-one

Following the same procedure as described in example 1F (5-chioro-thiophen-2-y)-[4-
(3-methoxy-phenyl)-2-methoxy-quinotin-6-yl]-(3-methyl-3H-imidazol-4-yl)-methanol  (1.14 g,
2.34 mmol) was freated with HC! in aqueous THF to yield the title compound of 31B (1.12 g,
100 % yield).

C.l. miz 478.1 [M+1].

31C. 6-[{5-Chioro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-

methyl]-4-(3-methoxy-phenyl}-1-methyl-tH-quinolin-2-one

The same procedure was used as that in example 2, except that 6-[(5-chloro-
thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-methoxy-phenyl)-1H-quinolin-
2-one (1.12 g, 2.34 mmol) was used in the place of 4-(3-chtoro-phenyi}-8-](6-chioro-pyridin-3-
yl}-hydroxy-{3-methyi-3H-imidazol-4-yl}-methyli-1H-quinolin-2-one to give two compounds
after chromatographic purification. The fraction with higher Rf value afforded the title
compound of example 31as a white solid {422 mg, 36.7 % yield).

C.l. miz 492.1 [M+1].

EXAMPLE 32
6-{(5-Chloro-thiophen-2-yl}l-methoxy-{3-methy!-3H-imidazol-4-yl}-methyi}-4-(3-

methexy-phenyl)-1-methyl-1H-quinolin-2-one _
From the reaction of example 31C, the fraction with lower Rf value afforded the ftitle

compound of example 32 as a white solid (50 mg, 4.2 % yield).
C.I. m/z 506.2 [M+1].
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EXAMPLE 33
8-[Amino-(5-chloro-thiophen-2-yi)-(3-methyl-3H-imidazol-4-y!)-

methyl]-4-(3-methoxy-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 6-[(5-chloro-
thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3methoxy-phenyl)-1 -methyl-1H-
quinolin-2-one {43 mg, 0.087 mmol) was used in the place of 4-(3-chiaro-phenyi)-6-[(6-chioro-
pyridin-3-yl}-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}-1-methyi-1 H-quinotin-2-one, to give
the title compound as a white solid (18 mg, 42 % yield).

C.l. m/z 493.1 [M+1].

EXAMPLE 34
6-[(6-Chiloro-pyridin-3-yl)-hydroxy-({3-methyl-3H-imidazol-4-yi)-methyl]-4-(3-
isopropoxy-phenyl)-1H-quinolin-2-one

34A. 3-(6-Bromo-2-methoxy-quinelin-4-yl}-phenal

To a solution of 6-bromo-4-(3-methoxy-phenyl)-2-methoxy-quincline (1.31 g, 3.81
mmol) in dichloromethane (CH,Cl,. 30 ml) was added a solution of BBr3 in CH,Cl, (1M, 11.4
mi, 1 1.4 mmot) at 0 °C. The reaction mixture was allowed to warm to room temperature and
stirred for 4 hours. It was poured into water. The organic layer was washed with brine, dried
over MgSO4 and concentratred to give the tiltle compound of example 34A (640 mg, 41%
yield).

34B. 6-Bromo-4-(3-isopropoxy-phenyl)-2-methoxy-quinoline

To a solution of the title compound of example 34A (460 mg, 1.39 mmol) in DMF (10
mi) were added cesium carbonate (Cs,CO;, 806 mg, 2.78 mmot) and isopropylbromide {0.458
mi, 4.88 mmol). The reaction mixture was stirred at ambient temperature for 15 hours.
Additional 0.041 mi) of (bromomethyljcyciopropane and 100 mg of Cs2C03 were added. The
reaction mixture was heated at 60 °C for 1 hour after which time it was partitioned between
ethyl ether and water. The organic layer was washed with brine, dried over MgSQ, and
concentrated under vacuum to give the crude title compound of example 34B (458 mg, 89 %
yield).

CI-MS: m/z 372.1, 374.1 [M+1]. .

34C.  6-[{6-Chloro-pyridin-3-yl}-{4-(3-isopropoxy-phenyl)-2-methoxy-quinolin-g-

y1}+(3-methyi-3H-imidazol-4-yi}-methanol

Following the same procedure as that described in example 1E, 6-bromo-4-(3-
isopropoxy-pheny!}-2-methoxy-quinoline (238.4 mg, 0.640 mmol) and (6-chioro-pyridin-3-yl)-
(3-methyl-3H-imidazol-4-yl)-methanone (156 mg, 0.705 mmol) generated the title compound
of 34C (80 mg, 24% vield).
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34D. 6-[(6-Chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyi]-4-(3-

isopropoXxy-phenyl})-1H-quinolin-2-one

Following the same procedure as described in example 1F, 8-[(6-chloro-pyridin-3-yi)-
[4-(3-isopropoxy-pheny!)-2-methoxy-quinolin-6-yl}-(3-methyl-3H-imidazol-4-yl)-methanol
(75 mg, 0.14 mmol) was treated with HC in aqueous THF to yield the title compound
(20 mg, 27 % yield).
C.l. m/z 581.0 [M+1].
EXAMPLE 35
6-[(5-Chloro-thiophen-2-yl)-hydroxy-({3-methyl-3H-imidazol-4-yl)-

methyl]-4-(3-hydroxy-phenyi)-1-methyl-1H-guinclin-2-one

Following the same procedure as that described in Example 34A, the title compound
of example 31 (100 mg, 0.203 mmolQ was treated with BBr3 in CH,Cl, (1M, 1.02 ml, 1.02
mmol) to give the title compound (64 mg, 67% yield).
C.. m/z 478.1 [M+1].
EXAMPLE 36
4-(3-Chloro-phenyt)-6-(hydroxy-di-pyridin-3-yl-methyl)-1-methyl-1H-

quinolin-2-one
36A_[4-(3-Chloro-phenyl)-2-methoxy-quinolin-6-yl]-di-pyridin-3-yl-methanol

Foliowing the same procedure as that described in example 1E, 6-bromo-4-(3-
methoxy-phenyl}-2-methoxy-quinoline (400 mg, 1.15 mmol) and di-pyridin-3-yl-methanone
(232 mg, 1.26 mmol} generated the title compound of 36A {303 mg, 58 % yield).

C.l. m/z 454.0, 456.0 (M+1].

368. 4-(3-Chioro-phenyi)-6-(hydroxy-di-pyridin-3-yl-methyl)-1H-

quinolin-2-one
Following the same procedure as described in example 1F, {4-(3-chioro-phenyl)-2-

methoxy-quinolin-6-yl]-di-pyridin-3-yl-methanol (300 mg, 0.66 mmol) was treated with HCI in
aqueous THF to yield the titte compound (290 mg, 100 % yield).

C.l. m/z 581.0 fM+1).

36C. 4-(3-Chloro-phenyl)-6-(hydroyy-di-pyridin-3-yl-methyf)-1-methyl-1H-

quinolin-2-one ’

The same procedure was used as that in exampie 2, except that 4-(3-chloro-phenyl)-
6-(hydroxy-di-pyridin-3-yl-methyl)-1H-quinolin-2-one (78 mg, 0.178 mmol) was used in the
place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yi)-
methyl)-1H-quinglin-2-one to give the title compound of example 36C as a white solid (23 mg,
29 % yield).

C.l. miz 454.2 [M+1].
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EXAMPLE 37
4-(3-Ethoxy-phenyl}-6-(hydroxy-di-pyridin-3-yl-methyi)-1-methyl-1H-

quinolin-2-pne
37A. [4-(3-Ethoxy-phenyl)-2-methoxy-quinolin-6-y(J-di-pyridin-3-yl-methanol

Following the same procedure as that described in example 1E, 6-bromo-4-(3-
ethoxy-phenyl)-2-methoxy-quinoline (400 mg, 1.11 mmal) and di-pyridin-3-yi-methanone (225
mg, 1.22 mmol) generated the title compound of 37A (212 mg, 41.2 % yieid).

C.l. miz 464.1 [M+1].

378._4-3-Ethoxy-phenyl)-6-(hydroxy-di-pyridin-3-yl-methy!}-1H-

guinolin-2-one

Following the same procedure as described in example 1F, [4-(3-ethoxy-phenyl)-2-

methoxy-quinolin-6-ylJ-di-pyridin-3-yl-methanol (212 mg, 0.457 mmol) was treated with HCI in
aqueous THF to yield the title compound (91 mg, 44.3 % vield).

C.I. m/z 450.1 [M+1).

37C. 4-(3-Ethoxy-phenyl)-6-(hydroxy-di-pyridin-3-yl-methyf}-1-methyl-1H-

quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-ethoxy-phenyi)-
6-(hydroxy-di-pyridin-3-yl-methyl}- 1H-quinolin-2-one (91 mg, 0.202 mmol) was used in the
place 4-(3-chioro-phenyl)-8-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyl]-1H-quinolin-2-one to give the title compound of example 37C as a white solid (12 mg,
13 % yield).

C.l. mfz 464.1 [M+1].

EXAMPLE 38
4-{3-Chloro-phenyl)-6-[hydroxy-(3-methyl-3H-imidazol-4.yl)-quinolin-3-yl-

methyl]-1-methyl-1H-quinolin-2-one
38A  [4-(3-Chloro-phenyl}-2-methoxy-quinolin-6-yl}-{3-methyi-3H-imidazol-4-yl}-

quinolin-3-yl-methanol
Following the same procedure as that described in Example 1E, 6-bromo-4-(3-

methoxy-phenyl)-2-methoxy-quinoline {233 mg, 0.668 mmol) and (quinolin-3-yi)-(3-methyl-3H-
irnidazol-4-yl}methanone (232 mg, 1.26 mmaol) generated the title compound of 38A (81 mg,
24 % yield).

C.l. miz 5071 [M+1].

38B. 4-(3-Chioro-phenyl)-6-[hydroxy-{3-methyl-3H-imidazol-4-yl}-quinciin-3-yl-

methyl]-1H.gquinolin-2-one
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Following the same procedure as described in Example 1F, the title compound of 38A
(81 mg, 0.16 mmol) was treated with HCI in aqueous THF to yield the title compound of
exampie 38B (56.4 mg, 71 % yieid).

C.i. miz 493.0, 495.0 [M+1].

38C. _4-(3-Chloro-phenyl)-8-fhydroxy-(3-methyl-3H-imidazol-4-yl)-quinolin-3-yi-

methyl]l-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chioro-phenyl)-
6-{hydroxy-(3-methyl-3H-imidazol-4-yi}-quinolin-3-yl-methyl]-1H-quinolin-2-one (564 mg,
0.115 mmol) was used in the place of 4-(3-chloro-phenyl}-6-[(6-chloro-pyridin-3-yl)-hydroxy-
(3-methyl-3H-imidazol-4-yl}-methyl}-1H-quinolin-2-one to give the title compound of exampie
38C as a white solid (31 mg, 53 % vield).

C.I. m/z 507.2 [M+1].

EXAMPLE 39
6-[Amino-(3-methyl-3H-imidazol-4-yl}-quinolin-3-yl-methyl]-4-(3-

chiloro-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 4-(3-chloro-phenyl)-
6-[hydroxy-(3-methyi-3H-imidazoi-4-yt}-quinolin-3-yl-methyf]-1-methyi-1H-quinolin-2-one (26
mg, 0.0514 mmoi) was used in the place of 4-(3-chioro-phenyl)-6-[(6-chloro-pyridin-3-yi)-
hydroxy-(3-methyl-3H-imidazol-4-y)-methyll-t-methy-1H-quinolin-2-one, fo give the fitle
compound as a white solid {8.3 mg, 32 % vield).

C.I. mfz 506.2 [M+1].

EXAMPLE 40
4-(3-Chloro-phenyl)-6-[(5-chloro-thiaphen-2-yl)-imidazol-1-yl-

methyl]-1-methyl-1H-quinolin-2-one
40A 14-{3-Chloro-phenyl)-2-methoxy-quinolin-6-yl}-(5-chioro-thiophen-2-yl}-

me-thanone

To a solution of 6-bromo-4-(3-chioro-phenyl)-2-methoxy-quinoline (500 mg, 1.43
mmol} in THF (2 ml) was added n-buthy! lithium (2.5 M in hexane, 0.63 mi, 1.58 mmol}
dropwise at -78°C under an atmosphere of dry N, . After stirring at -78°C for 30 minutes, a
solution of 5-chioro-thiophene-2-carboxylic acid methoxy-methyl-amide (440 mg, 2.15 mmol)
in THF (1ml) was added. The reaction mixture was allowed to warm to ambient tempetature
and sfirred for 15 hours. To the mixture was added a saturated aqueous solution of
ammoniurn chloride at 0°C. THF was removed from the resutting heterogenecus solution.
The aqueous mixture was extracted with chloroform (CHCY,). The organic jayer was washed

with brine, dried over MgSQ, and concentrated under vacuum {o yield the crude product. It
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was chromatographed on silica gei with MeOH-CHCL-NH,OH (2 : 98 : 0.2t0 5 : 95 0.5) as
eluents to afford the titie compound of example 40A (273.5 mg, 46 % yield).
CI-MS: m/z 414.0 [M + 1].
40B_4-(3-Chloro-phenyl)-6-(5-chioro-thiophene-2-carbonyl)-1-1H-quinolin-2-one

Following the same procedure as that in example 1F, [4-(3-chloro-phenyl)-2-methoxy-
quinolin-6-yf}-(5-chloro-thiophen-2-yl}-methanone (273 mg, 0.66 mmol) was treated with HC
in aqueous THF to give the title compound of example 40B as a white salid {145 mg, 53 %

yield).

C.1.miz 413.0, 415.0 fM+1].

40C. 4-{3-Chioro-phenyl)-6-(5-chioro-thiophene-2-carbonyl)-1-methyl-1H-
quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyi)-
6-(5-chloro-thiophene-2-carbonyl}-1-1H-quinolin-2-one (56 mg, 0.14 mmo!) was used in the
place of 4-(3-chloro-phenyl}~6~{(6-chIoro-pyridin~3-yl)—hydroxy-(3-methyl~3H-imidazoM-yI)-
methyl]-1H-quinolin-2-one to give the title compound of example 40C as a white solid {58 mg,
100 % yield).

C.I. miz 413.9 [M+1).

40D. 4-(3-Chloro-phenyi}-6-[(5-chloro-thiophen-2-yl)-hydroxy-methyl]-1-methyl-
iH-quinolin-2-one

To a suspension of 4-(3-chioro-phenyl)-6-(5-chloro-thiophene-2-carbonyl)-1-methyi-
1H-quinolin-2-one (58 mg, 0.154 mmol) in MeOH (1 ml) was added sodium borohydride as
solid (NaBH,, 7 mg, 0.185 mmol) at 0°C. The reaction mixture was stirred at 0°C for one hour

after which time it was partitioned between chioroform and water. The organic layer was

washed with brine, dried over MgSC, and concentrated under vacuum to give an off-white
solid (49 mg, 78.5% yield).
40E 6-[Chloro-{5-chloro-thiophen-2-yl}-methyl]-4-(3-chloro-phenyl}-1-methy!-

1H-quinelin-2-one

To a solution of 4-(3-chioro-phenyl}-6-[(5-chioro-thiophen-2-yi)-hydroxy-methyl]-1-
methyl-1H-quinolin-2-one 48 mg, 0.12 mmolj in CH,Cl, (0.5 m!) was added thionyl chioride
dropwise. The reaction mixture was stirred at room temperature for four i’zours. Thionyl

chioride was removed under reduced pressure. The crude chloride was taken up in toluene
and concentrated under vacuum to give a yellow solid which was used without further
purification.

40F 4-(3-Chloro-phenyl)-6-[(5-chioro-thiophen-2-yl}-imidazol-1-yl-

methyl}-1-methyi-1H-quinolin-2-one
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The crude product from example 40E was dissolved in acetonitrile (CH,CN, 1 mi0. To
this solution were added imidazole (29 mg, 0.42 mmol) and K,CQ, (58 mg, 0.42 mmol). The
mixture was refluxed for 15 hours after which time it was partitioned between chioroform and
water. The organic layer was washed with brine, dried over MgSO, and concentrated under
vacuum o give the crude product. it was chromatographed on silica gel with MeOH-CHCI,-
NH,OH (2 : 98 : 0.2) as eluents to afford the title compound (17 mg, 30 % yield for two steps).

CI-MS: m/z 398.0, 400.0 [M - C,H.N, (imidazole)].

EXAMPLE 41
6-[Benzofblthiophen-2-yl-hydroxy-(3-methyl-3H-imidazol-4-yi)-methyl]-

4-(3-chloro-phenyl}-1-methyl-1H-quinolin-2-one

41A. Benzo[b]thiophen-2-yl-[4-(3-chloro-phenyl)-2-methoxy-quinoclin-6-yl}-(3-

methyl-3H-imidazol-4-yl)-methanol

Following the same procedure as described in example 1E, 6-bromo-4-(3-chloro-
phenyl)-2-methoxy-quinoline (273 mg, 0.784 mmol) and benzo[b]thiophen-2-yl-(3-methyl-3H-
imidazol-4-yl)-methanone (247 mg, 1.01 mmol) generated the title compound of 41A (248 mg,
62 % yield).

C.l. m/z 507.1 [M+1].

41B. 6-[Benzo[bjthiophen-2-yl-hydroxy-{3-methyl-3H-imidazol-4-yi}-methyl]-

4~(3-chloro-phenyl}-tH-quinolin-2-one

Following the same procedure as described in example 1F, benzo[blthiophen-2-yi-[4-
(3-chioro-phenyl}-2-methoxy-quinolin-6-yl}-(3-methyl-3H-imidazol-4-yl)}-methano! (147.2 mg,
0.287 mmol) was treated with HCI in aqueous THF to vield the title compound of 41B as a
yellow solid (40 mg, 28 % yield).

41C. 6-[Benzo[blthiophen-2-yi-hydroxy-{3-methyi-3H-imidazol-4-yl}-methyl]-

4-(3-chloro-phenyl)-1-methyi-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 6-[benzo[bjthiophen-
2-yi-hydroxy-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-chloro-phenyl)-1H-quinolin-2-one (40
mg, 0.08 mmol) was used in the place of 4-(3-chloro-phenyt}-6-[(B-chloro-pyridin-3-yl)-
hydroxy-(3-rmethyl-3H-imidazol-4-yi)}-methyl]-#H-quinolin-2-one to give the title compound as a
white solid (5.3 mg, 13 % vyield)

C.l. miz 512.1 [M+1].

EXAMPLE 42
6-[Amino-{6-chioro-pyridin-3-yl}-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-chloro-

phenyl}-iH-quinolin-2-one
To 6-Bromo-4-(3-chioro-phenyl)-2-methoxy-quincline (2085 g, 42.76 mmol} in
toluene (150 ml) under an atmosphere of dry N, was added thiony! chioride (31.19 ml, 427
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mmol} dropwise. The reaction mixture was heated at 85°C for 15 hours, Seolvent and the
excess thionyl chioride were removed under reduced pressure. The crude chioride was taken
up in foluene and concentrated under vacuum. The resuiting solid was dissoived in THF (10
mi) and to this solution at -78°C was bubbled ammonia gas (NH,) for 10 minutes. The
reaction mixture was stirred at ambient temperature under an atmosphere of N, for additiona
1.5 hours. After removal of THF, the product mixture was partitioned between CHCi; and
water. The organic layer was washed, dried over MgSO, and concentrated under vacuum to
give the crude product. It was chromatographed on silica gel with CHCl, then MeQH-CHCI,-
NH,OH (2 : 98 : 0.1 t0 7 : 83 : 0.1) as eluents to afford the titled compound (17.89 g, 88 %
yietd).

C.1. miz 473.8 [M+1].

EXAMPLE 43
4-(3-Chioro-phenyl}-6-[(6-chloro-pyridin-3-yi)-[(4-methoxy-benzylidene)-amino]-

(3-methyl-3H-imidazol-4-yl)-methyll-1-cyclopropylmethyl-1H-gquinolin-2-one
43A. 4-(3-Chloro-phenyl}-6-[{6-chloro-pyridin-3-yi)-[{4-methoxy-benzylidene)-

amino}~{3-methyl-3H-imidazol-4-yl}-methyl}-1H-guinolin-2-one

To a solution of the title compound of example 42 (11.89 g, 25.03 mmool) in acetic acid
(75 ml) was added p-anisaldehyde (6.09 mi, 50.06 mmol) dropwise. The reaction mixture was
stired at ambient temperature for 4 hours after which time it was cooled to 0°C. 10 m! of
ammonia hydroxide was added followed by addition of ethyl acetate. After separation, the
organic layer was washed with brine, dried over MgSQ, and concentrated under vacuum to
yield the crude product. It was chromatographed on silica gel with MeOH-CHCI,-NH,0H (1 :
99:0.1t0 5:95:0.1) as eluents to afford the title compound of Example 43A as a white solid
(11.58 g, 78 % vield).

Ci-MS: mfz 594.1, 596.1 [M + 1].

43B. 4~{3-Chloro-phenyi)-6-{(6~-chloro-pyridin-3-yl}-[{4-methoxy-benzylidene)-
amino]-{3-methyl-3H.imidazol-4-yl)-methyl]-{-cyclopropylmethyl-1H-quinolin-2-one

To a solution of the title compound of example 43A (10.78 g, 18.14 mmol) in THF (2.5
mi) was added (bromomethyl)cyclopropane (.42 mil, 24.96 mmol), benzyltriethylammaonium
chloride (2.59 g, 11.34 mmol), sodium iodide (0.85 g, 5.67 mmol) and a soiution of 40 %

aqueous NaOH (30 mi). The reaction mixture was heated at 65°C for 4 hours after which time
THF was removed. The crude product mixture was partitioned between CHCl, and water.
The organic layer was washed with brine, dried over MgSQ, and concentrated under vacuum
to give the crude product. it was chromatographed on silica gel MeOH-CHCI;-NH,OH (1.5 :
98.5: 0.1 to) as the eluents to afford the title compound as a white solid (8.49 g, 13.10 mmol,
72 % yield).
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CI-MS: m/z 648.1 [M+1].
EXAMPLE 44 and EXAMPLE 45
{*)_and (- Enantiomers of 4-{3-Chioro-phenyl)-6-[{6-chioro-pyridin-3-yi)-{4-
methoxy-benzylidene}-amino]-(3-methyl-3H-imidazol-4-yl}-methyl}-1-cyclopropylmethyi-

1H-quinolin-2-one

The title compound of Example 43 {1.322 g) was separated into its enantiomers and
purified by high-performance liquid chromatography over CHIRALCEL™ OD (manufactured by
Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 cm, 10 um; eluent
Hexanef/ethanol/methanol/diethylamine 80/10/10/0.1; 25°C). Under these conditions, 0.595 g
of the faster eluting enantiomer A (Example 44). (+)-4-(3-chioro-phenyl)-6-[(6-chloro-pyridin-3-
yl)-[(4-methoxy-benzylidene }-amino]-{3-methyl-3H-imidazol-4-yl}-methyl]-1-cyclopropylmethyi-
tH-quinolin-2-one, and 0.511 g of the slower moving enantiomer B (Example 45): {-}-4-(3-
chloro-phenyi}-6-f(8-chloro-pyridin-3-yi)-[(4-methoxy-benzylidene)-amino]-(3-methyl-3H-
imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1H-quinolin-2-one  were  obtained. Both
enantiomers were >93% optical pure.

EXAMPLE 46
4-(3-Chioro-phenyl)-6-[{6-chloro-pyridin-3-yl){4-methoxy-benzylamino)-{3-
methyl-3H-imidazol-4-yl)-methyl}-1-cyclopropylmethyl-1H-quinolin-2-one

46A. 4-(3-Chioro-phenyl)-6-[(6-chloro-pyridin-3-y[)}-{4-methoxy-benzylamino}-(3-methyl-

3H-imidazol-4-yl}-methyl]-1H-quinolin-2-one
To 6-Bromo-4-(3-chlcro-phenyl}-2-methoxy-quinoline (1.08 g, 2.21 mmol} in toluene
(8.5 ml) under an atmosphere of dry N, was added thionyl chloride (1.61 ml, 22.06 mmol)

dropwise. The reaction mixture was heated at 85°C for 15 hours. Solvent and the excess
thiony! chloride were removed under reduced pressure. The crude chloride was taken up in
toluene and concentrated under vacuum. The resulting solid was dissolved in THF (10 mi)
and to this solution at —=78°C was added p-methoxybenzylamine (1.44 mi, 11.03 mmol) in THF
(2 ml). The reaction mixiure was stirred at -78°C for 3 hours under an atmosphere of N, for 3
hours. After removal of THF, the product mixture was partitioned between CHCI, and water.
The organic layer was washed, dried over Mg8Q, and concentrated under vacuum to give the
crude product. It was chromatographed on silica gel with MeOH-CHCI;-NH,OH (2 : 98 : 0.1}
as eluents to afford the titled compound of Example 46A (0.482 g, 52 % yileid).

C.l. miz 596.1 [M+1].

46B. 4-(3-Chloro-phenyl)-6-[{6-chloro-pyridin-3-yl)-{4-methoxy-benzylaminoj-
(3-methyi-3H-imidazol-4-yl}-methyl]-1-cyclopropylmethyi-1H-quinolin-2-one

The same procedure was used as that described in example 43B, except that 4-(3-
chioro-phenyl)-6-{{6-chlaro-pyridin-3-y1}-(4-methoxy-benzylamina }-{3-methyl-3H-imidazol-4-
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yr)—methyi}-‘l'H—quinolin-z-one (0.682 g, 1.14 mmol) was used in the place of 4-(3-chloro-
phenyl)-6-[(6-chloro-pyridin-3-yl)-[{(4-methoxy-benzylidene)-aminc]-(3-methyl-3H-imidazol-4-
yl)-methyl]-1H-quinoclin-2-one to give the title compound (0.315 g, 0.485 mmol, 43 % yield).
C.1. m/z 650.1 [M+1].
EXAMPLE 47 and EXAMPLE 48
(+*) and (-} Enantiomers of 4-{3-chloro-phenyl)-6-{{(6-chloro-pyridin-3-yl)-(4-

methoxy-benzylamino)-(3-methyl-3H-imidazol4-yl)-methyl]-1-cyclopropyimethyl-1H-

quinolin-2-one
The titte compound of Example 48, 4-(3-chloro-phenyl}-6-[(6-chioro-pyridin-3-yi)-(4-

methoxy-benzylamino)-(3-methyl-3H-imidazol-4-yl}-methyl}-1-cyclopropylmethyl-1H-quinolin-
2-one (3.05 g) was separated into its enantiomers and purified by high-performance liquid
chromatography over CHIRALPAK™ AD (manufactured by Daicel Chemical Industries, LTD,

Osaka, Japan) {2.2 cm x 25 om, 10 um; eluent: Hexanefethanol/methanol/ diethylamine

80/10/10/0.1; 25°C). Under these conditions, 1.56 g of the faster eluting enantiomer A
(Example 47): (+)-4-(3-chloro-pheny!}-6-[(6-chloro-pyridin-3-yl)-(4-methoxy-benzylamino)-(3-
methyl-3H-imidazol-4-yi}-methylj-1-cyciopropyimethyl-1H-quinoiin-2-one, and 1.07 g of the
siower maving enantiomer B (Example 48): (-)-4-(3-chloro-phenyl}-6-[{6-chioro-pyridin-3-yl)-
(4—meth9xy—benzylamino)-(3-methyl-3H-imidazoM-yI }-methyl]-1-cyclopropyimethyl-1H-
quinolin-2-one were obtained. Both enantiomers were >98% optical pure.

EXAMPLE 49

{+)-6-[Amino-{6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-

chloro-phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one

Procedure 1, Conversion of Example 45

To a solution of the title compound of Example 45, the slower moving enantiomer of
4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-[(4-methoxy-benzylidene)-amino]-(3-methyl-3H-
imidazol-4-yl)-methyll-1-cyclopropylmethyi-1H-quinolin-2-one  (1.41 g, 1.74 mmol) in THF
(200 mb) waé added 2N hydrochloric acid {20 mi) slowly. The reaction mixture was stirred at
ambient temperature for 1.5 hour after which time it was cooled to 0°C. An agueous soiution
of potassium carbonate was added followed By addition of ethy! acetate. After separation, the
organic layer was washed with brine, dried over MgSQO, and concentrated under vacuum to
give the crude product. It was chromatographed on silica gel with MeOH-CHCl;-NH,OH (1: 99
10.110 2:98:0.1) as the eluents to afford the title compound as a white solid (0.844 g, 1.58
mmol, 90 % yield). It is the faster eluting enantiomer of 6-lamino-(6-chloro-pyridin-3-y!)-(3-
methyi-3H-imidazol-4-yl)-methy(]-4-(3-chloro-phenyl)- {-cyclopropyimethyt-1H-quinolin-2-one
with >89 % optical purity.

C.l. miz: 530.1, 532.1 [M+1].
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Procedure 2, Conversion of Example 48

To a solution of the title compound of Example 48 (the slower moving enantiomer},
{-}4-(3-chlero-phenyl)-6-[(6-chloro-pyridin-3-yi}-(4-methoxy-benzyi-amino }-(3-methyl-3H-
imidazol-4-yl}-methyl]-1-cyclopropylmethyl-1H-quinolin-2-one  (1.07 g, 1.64 mmol) in
dichloromethane (6.5 mf) was added trifluoroacetic acid (TFA, 6.5 ml) slowly at 0°C. The
reaction mixture was stimed at amhient temperature for 80 minutes after which time it was
diluted with DCM (10 mi) and was poured into a chilled aqueous scolution of potassium
carbonate. After separation, the organic layer was washed with brine, dried over Mg30, and
concentrated under vacuum t{o give the crude product. It was chromatographed on silica gel
with MeOH-CHCI;-NH,OH (1.5: 98.5 : 0.15) as the eluents to afford the title compound as a
white solid (0.588 g, 1.11 mmol, 68 % yield). ltis the faster eluting enantiomer of 6-[amino-
{6-chloro-pyridin-3-yl}-{3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-chloro-phenyl)-1-
cyclopropylmathyl-1H-quinolin-2-one with >88 % optical purity.

C.l. m/z: 530.1, 532.1 (M+1].

EXAMPLE 50

{-}-6-JAmino-{6-chloro-pyridin-3-yl)-{3-methyl-3H-imidazol-4-yi)-methyi}-4-(3-
chloro-phenyl)-i-cyclopropyimethyl-1H-quinolin-2-one

Procedure 1, Conversion of Exampie 44

Foliowing the same procedure as that described in Example 49 for the conversion of
Example 45, the title compound of Example 44, the faster eluting enantiomer of 4-(3-chloro-
phenyl)-6-{(6-chloro-pyridin-3-yi)-{{4-methoxy-benzylidene }-aming]-(3-methyl-3H-imidazol-4-
yh-methyi}-1-cyclopropyimethyl-1H-quinolin-2-one (1.98 g, 3.05 mmol) afforded the tille
compound as a white solid (1.51 g, 2.85 mmol, 93 % vyield). It is the slower moving
enantiomer of  6-Jamino-(6-chloro-pyridin-3-yi)-(3-methyl-3H-imidazoi-4-yi)-methyl}-4-(3-
chloro-phenyl)-1-cyclopropyimethyl-1H-quinolin-2-one with >89 % optical purity.

C.I. m/z: 530.1, 532.1 [M+1}.

Procedure 2, Conversion of Example 47

Following the same procedure as that described in Example 49 for the conversion of
Example 48, the title compound of Example 43 (the faster eluting enantiomer, (+)-4-(3-chloro-
phenyi)-ﬁ-[(ﬁ-ch]oro-pyridin-3-yl)-(4-methoxy-benzyiamino)—(3—methyl-3H-imidazoi-4-yl)-
methyl}-1-cyclopropylmethyl-1H-quinolin-2-one (0.249 g, 0.384 mmol) afforded the fitle
compound as a white solid (0.137 g, 0.252 mmol, 66 % yield). [t is the slower moving
enantiomer of  6-Jamino-(6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazoi-4-yl}-methyl]-4-(3-
chloro-phenyl)-1-cyctopropylmethyl-1H-quinolin-2-one with >98 % optical purity.

C.l. mvz: 530.1, 532.1 [M+1].
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EXAMPLE 51
6-[Amino-~(6-methyl-pyridin-3-yl}-(3-methyl-3H-imidazo!-4-yl)-methyl]-4-(3-
chloro-phenyl)-1-methyl-tH-quinolin-2-one

51A. [4-(3-chloro-phenyl)-2-methoxy-quinolin-6-yl]-(6-methyl-pyridin-3-y()-(3-
methyl-3H-imidazol-4-yl)-methanol.

Following the same procedure as that described in Example 1E, 6-bromo-4-(3-chloro-
phenyl)-2-methoxy-quinoline (0.200 g, 0.574 mmol) and (6-methyl-pyridin-3-y1)-(3-methyl-3H-
imidazol-4-yl)-methanone (0.105 g, 0.522 mmol) generated 0.118 g (48% yield) of [4-(3-chioro-
phenyl)-2-methoxy-quinolin-6-yl]-(6-methyl-pyridin-3-y!)-(3-methyl-3H-imidazol-4-yl)-methanol.

C.1. m/z: 470.9[M+1].

51B. 6-[Amino-(6-methyl-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yi}-methy{]-4-(3-
chloro-phenyl}-1H-quinolin-2-one

To the title compound of Example 51A (0.118 g, 0.251 mmol) in toluene (5 ml) under
an atmosphere of dry N, was added thionyl chloride (0.18 ml, 2.51 mmol) dropwise. The
reaction mixture was heated at 85°C for 15 hours. Solvent and the excess thionyl chloride were
removed under reduced pressure. The crude chioride was taken up in toluene and
concentrated under vacuum. The resulting solid was dissolved in THF (10 mL) and to this
soiution at —78°C was bubbled ammonia gas (NH;) for 10 minutes. The reaction mixiure was
stimed at ambient temperature under an atmosphere of N, for additional 1.5 hours. After
removal of THF, the product mixture was partitioned between CHCIl, and water. The organic
layer was washed, dried over MgSO, and concentrated under vacuum fo give a brown solid.
This was chromatographed on silica gel with CHCI, then MeOH-CHCI;-NH,OH (5 : 95 : 0.1 to
10 : 89 : 1) as eluents to afford the title compound of Example 518 as a white solid (53 mg,
0.116 mmol, 46.4 % vyield).

C.l. m/z 456.3 (M+1}.

51C._6-{Amino-(6-methyl-pyridin-3-yl}-(3-methyl-3H-imidazol-4-yi}-methyl]-4-(3-

chloro-phenyl)-1-methyl-1H-quinolin-2-one

To a solution of the title compound ¢} Example 51B (26 mg, 0.057 mmol) in THF (2.5
mi) was added a solution of 40 % aqueous NaOH (0.1 mi), benzyltriethylammonium chioride
{6.5 mg. 0.074 mmol) and methy! iodide (0.0046 m!, 0.0743 rmmol). The reaction mixiure was
sfired at ambient temperature for 3 hours after which time THF was removed. The crude
product mixture was partitioned between CHCL, and water. The organic layer was washed
with brine, dried over MgSC, and concentrated under vacuum to give the crude product. |t
was purified by thin layer chromatography with MeOH-CHCI,-NH,OH (5 : 95 : 0.1) as the
mabile phase to afford the title compound as a white solid (14.4 mg, 0.031 mmol, 54 % yield).
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Ci-MS: m/z 470.0 [M+1].
EXAMPLE 52
6-[Amino-(6-methyl-pyridin-3-yl}-(3-methyi-3H-imidazol-4-y{}-methyl]-4-(3-

chloro-phenyl)-1-cyclopropyimethyl-1H-quinolin-2-one

To a solution of the titte compound of Exampie 51B (26 mg, 0.057 mmol) in THF (2.5
ml} was added (bromomethyl)cyclopropane (0.0075 mi, 0.080 mmol), benzyltriethylammonium
chioride (6.5 mg. 0.0286 mmuol), sodium icdide (2.57 mg, 0.0171 mmol) and a soiution of
40% aqueous NaOH (0.57 ml). The reaction mixture was heated at 65°C for 3 hours after
which time THF was removed. The crude product mixture was partitioned between CHCI,
and water. The organic layer was washed with brine, dried over MgSQ, and concentrated
under vacuum to give the crude product. It was chromatographed on silica gel with MeOH-
CHCI-NH,OH (2 : 98 : 0.1 {0 5 : 95 : 0.1) as the eluents to afford the title compound as a
white solid (11 mg, 0.022 mmol, 38 % yield).

CI-MS: m/z §10.3 [M+1).

EXAMPLE 53
6-[Amino-(pyridin-3-yl}-{3-methyl-3H-imidazol-4.yl}-methyl}-4-(3-chloro-
phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one

To a solution of the title compound of Example 7, 6-Jamino-{8-chloro-pyridin-3-yt)-
{3-methyl-3H-imidazol-4-yl)-methyi]-4-(3-chloro-phenyl)-1-cyclopropyimethyl-1H-quinotin-
2-one {0.408 g, 0.77 mmoal} in pyridine (0.77 ml) was added trichloroethy! chioroformate
(0.158 mi, 1.15 mmol) at 0°C. The reaction mixture was gradually warmed to room
temperature and stirred ovemnight. After removal of pyridine, the product mixture was
taken into dichloromethane and water. After separation, the organic layer was washed
with brine, dried over MgSQ, and concentrated under vacuum to give the crude product. It
was chromatographed on silica gel with MeOH-CHCI,-NH,OH (1 : 99 : 0.1) as the eluents
to afford the trichloroethyl carbamate as a white solid (0.451 g, 0.64 mmol, 83 % yield).

CI-MS: m/z 705.8, 708.0 [M+1].

To a solution of the trichloroethyl caﬁbamaté {34 mg, 0.048 mmol) in formic acid (0.96
mi) was added zinc powder (87 mg). The reaction mixture was stirred at ambient temperature
for 15 minutes. After addition of methanol, the mixture was filtered through the celite, followed
by a saturated solution of potassium carbonate. The filtrated was evaporated and was
extracted with chloroform. The organic fayer was washed with brine, dried over MgS8QO, and
concentrated under vacuum to give the crude product. It was chromatographed on silica gel
with MeOH-CHCI,-NH,OH (2: 98: 0.) as the eluents to afford the title compound as a white
solid (25 mg, 100 % vyield).
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Cl-M8: m/z 496.1 [M+1].
EXAMPLE 54 and EXAMPLE 55
{+] and (-} Enantiomers of 4-{3-Chloro-phenyl)-6-[{6-chioro-pyridin-3-yl}-

hydroxy-{3-methyi-3H-imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1H-quinolin-2-one

To a solution of the titte compound of Example 43 (4.31 g, 6.64 mmol) in THF (30 mi)
was added 38 m| of 1N sulfuric acid. After the mixture was cooled to 0°C, a solution of
sodium nitrite (NaNO,, 1.45 g, 20.99 mmol) in water (10 ml) was added dropwise. The
reaction mixture was stired at ambient temperature for 7 hours after which time ethy! acetate
was added. The organic layer was washed with saturated potassium carhonate, brine, dried
over MgSO, and concentrated under vacuum to give the crude product. it was
chromatographed on silica gel with MeOH-CHCI,-NH,OH (2: 98: 0.1) as the eiuents to afford
the fitte compound of Example 6, 4-(3-chloro-phenyl)-6-{(6-chioro-pyridin-3-yh)-hydroxy-(3-
methyl-3H-imidazol-4-yl)-methyl)-1-cyclopropylmethyl-1H-quinolin-2-one as a white solid (3.32
g, 94 % vield).

CI-MS: m/z 530.9 [M+1).

(+/-}4-(3-Chloro-phenyl)-6-[(6-chloro-pyridin-3-vl}-hydroxy-(3-methyl-3H-imidazol-4-
yl}-methy(]-1-cyclopropylmethyl-1H-quinolin-2-one  {(3.002 g) was separated into its
enantiomers and purified by high-performance liquid chromatography over CHIRALCEL™ OD
(manufactured by Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 ¢cm, 10 um;
eluent: Hexane/ethanol/methanol 85/7.5/7.5; 25°C). Under these conditions, 1.14 g of the
faster eluting enantiomer A, (Example 54): (-)<4-{3-chloro-phenyi)-6-[(6-chloro-pyridin-3-yl}-
hydroxy-(3-methyl-3H-imidazol-4-y!}-methyl]-1-cyclopropylmethyi-1H-quinclin-2-one and 0.7 g
of the siower moving enantiorner B (Example 55): (+)-4-(3-chioro-phenyl}-6-[(6-chlorc-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)}-methyl}-1-cyclopropylimethyl-1H-quinolin-2-one
were obtained.

Both enantiomers were >88 % optically pure.

EXAMPLE 56

(+)-6-[Amino-{6-chioro-pyridin-3-yl)-{3-methyl-3H-imidazol-4-yl}-methyl]-4-{3-
chloro-phenyl)-1-cyclopropylmethyl-1H-qu#nolin-2-one, dihydrochloride salt

To a solution of (+)—4-(3-chforo-phenyl)—6—{(6—chforo—pyridin-3-yl)-hydroxy-(a-methyl-
3H-imidazol-4-y!)-methyl]- 1-cyclopropylmethyl-1H-quinolin-2-one  (0.844 g, 1.59 mmol) in
DCM (10 ml} was added a solution of HCl in ethy! ether (1M, 4,77 m{, 4,77 mmol). The slurry
solution was stirred for 2 hours.  After filtration, the title compound of example 56 was

obtained as a white solid (0.78 g, 1.29 mmol, 81.4 % yield).




WO 00/47574 PCT/IB0/0G121

-77-

EXAMPLE 57
{-)-6-JAmino-(6-chioro-pyridin-3-y})-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-
chlere-phenyl}-1-cyclopropyimethyl-1H-quinolin-2-one, dihydrochloride salt
Following the same procedure as that described in example 56, (-)-4-(3-chloro-

5  phenyl)-6-[(8-chloro-pyridin-3-yl}-hydroxy-{3-methyl-3H-imidazoi-4-yl}-methyl]-1-
cyclopropyimethyl-1H-quinolin-2-one {0.252 g, 0.474 mmol} generated the dihydrochloride sait
as a white sofid (0.167 g, 0.28 mmol, 58 % vyield}.
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What is claimed is:

1. A compound of the formula:

or a pharmaceutically acceptable salt or solvate thereof wherein:

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
quinolin-2-one ring;

R' is selected from H, C,-C,, alkyl, -(CR®R™),C(O)R"?, -(CR"R™),C(O)OR™,
-(CRPR™}.0R™, (CR™R™),C80,R", -(CRPR™)(C;-C,, cycloatkyl), (CRPR™)(Ce-Cyp aryl),
and -(CR™R")(4-10 membered heterocyclic), wherein said cycloalky!, aryl and heterocyciic
R’ groups are optionally fused to a C¢-C,, aryl group, a C.-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C{OYOR™, or a group selected from the substituents provided in
the definition of R'%;

each R®, R*, RS R® and R’ is independently selected from H, C,-C,, aikyl, C,-Cy
alkenyl, C,-Cj,alkynyl, halo, cyano, nitro, frifluoromethyl, trifluoromethoxy, azido, -OR™,
-C(O)R™, -C{O)OR™, -NRBC(O)OR™, -OC(OR™2, -NRPSO,R', -SO,NR'ZR", -NR®C(O)R",
-C(O)NR™R", -NR™R®, -CH=NOR™, -S(0O)R" wherein j is an integer from 0 to 2,
-{CR™R")(Cs-Cyp anyl), ~{CRPR™)(4-10 membered heterocyclic), -(CRPR™)}{C,-Cyo
cycloalkyl), and -(CR™R")C=CR'; and whegein the cycioalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C,-C,, aryl group, a CsCy saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyt, trifluoromethoxy, azido, -NR©®SO,R', -SO.NR™“R™,
-C{O)R™, -C(O)OR™, -OC(O)R™, -NRC(O)OR™, -NR"C(O)JR™, -C(ONR™R'™, -NR"R",
-OR®, C,-C,, alkyl, C,-C, alkenyt, C,-C,, alkynyl, {CR¥R*){Cs-Cy, aryl), and -(CRPR™)(4-

10 membered heterocyclic),
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Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 RS
substituents;

R®is H, -OR", -OC(O)R™, -NR™R", -N=CR"R", -NRC(O)R", cyano, -C(O)OR™,
-SR%, or -(CR™R™){4-10 membered heterocyclic), wherein said heterocyclic R® groups are
substituted by 1 to 4 R® groups;

R® is -(CR"R")(imidazolyl) or -(CR™R")(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R" is independently sefected from H, C,-C,, alkyl, -(CR™R™){C,-C,, cycioalkyl),
-(CRPR")(C¢-Cyp aryl), and -(CR¥R™),(4-10 membered heterocyclic); said cycloalkyl, ary! and
heterocyclic R™ groups are optionally fused to a Cq-C,, aryl group, a C.-C, saturated cyciic
group, or a 4-10 membered heterocyclic group; and the foregoing R substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C{O)R"™, -C{O)OR™, -OC(O)R", -NREC(O)R™, -C(OINRUR™, -NR™R™, hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 fo 5 and each q is independently an integer
from 110 5;

each R™ and R" is independently H or C,-C; alkyl, and where R* and R* are as
-(CR™R™), or -(CR'R"), each is independently defined for each iteration of q or t in excess of
1

R'™ is selected from the substituents provided in the definition of R™ except RS is not
H;

R™ is selected from the list of substituents provided in the definition of R* and
-SIRYR™R™; and,

RY, R"™ and R are each independently selected from the substituents provided in the
definition of R'? except at ieast one of R', R* and R" is not H.

2. The compound of claim 1 wherein R' is H, C,-C; alkyl, or cyclopropytmethyl.
The compound of claim 1 wherein R® is -NR"R", -ORY, or -(CR™R")t {(4-10 membered
heterocyclic) substituted with from 1 {0 4 R® gipups, wherein said 4-10 membered heterocyclic
is selecled from triazolyl, imidazoly), pyrazolyl, and piperidinyi.

3. The compound of claim 1 wherein R® is H, -OR%2, -OC(O)R™, -NR™R",
-NR™C(O)R", cyano, -C(Q)OR', -SR™, or -(CR™R'")(4-10 membered heterocyclic), wherein
said heterocyclic R® groups are substituted by 1 to 4 R® groups;

4, The compound of claim 2 wherein R® is hydroxy, amino, or triazolyl.

5, The compound of claim 1 wherein R?, R*, R® and R® are independently

selected from H, halo, and C,-C; alkoxy.
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B. A compound according o claim 1 selected from the group consisting of:
6-[amino-(6-chloro-pyridin-3-yl)-{3-methyi-3H-imid azol-4-yl)-methyl]-4-(3-chioro-
phenyl)-1-methyi-1H-quinolin-2-one (enantiomer A);
6-[amino-(6-chloro-pyridin-3-yi)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-chioro-
phenyl)-1-methyl-1H-quinolin-2-one (enantiomer B);
4-(3-chioro-phenyi)-6-[(6-chioro-pyridin-3-yl)-hydroxy-(3-methyi-3H-imidazol-4-yi)-
methyl]-1-cyclopropylmethyl-1H-guinolin-2-one;
6-{amino-(6-chioro-pyridin-3-y1)-(3-methyl-3H-imidazol-4-yl)-methyl}-4-(3-chioro-
phenyl)-1-cyclopropyimethyi-1H-quinotin-2-one;
4~(3-chloro-phenyl)-6-[(5-chloro-pyridin-2-yl)}-hydroxy-(3-methyl-3H-imidazol-4-y1)-
methylj-1-methyl-1H-quinolin-2-one;
6-[amino-(5-chloro-pyridin-2-yl)-(3-methyi-3H-imidazol-4-yl)-methyl]-4-(3-chloro-
phenyl}-1-methyl-1H-quinolin-2-one;
6-famino-(5-chloro-pyridin-2-yl)-(3-methyl-3H-imidazol-4-yl)-methyl}-4-(3-chloro-
phenyl}-1-cycloprapylmethyl-1H-quinolin-2-one;
6-[am‘mo—(e--chioro-pyridin-3-y!)~(3-methyl-3H-imida20I-4-yi)-methyi}-4-(3,5—dich16ro-
phenyl)-1-methyl-1H-quinolin-2-one;
6-[amino~{5-chloro-thiophen-2-yh)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-chloro-
phenyl)-1-methyl-1H-quinolin-2-one;
6-[(5-Chloro-thiophen-2-yi)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl}-4-(3-ethoxy-
phenyl}-1-tnethyl-tH-quinolin-2-one;
amino-(5-chlero-thiophen-2-y1)-(3-methyl-3H-imidazo!-4-yi)-methyl]-4-(3-ethoxy-
phenyl)-1-methyl-tH-quinolin-2-one;
8-{(6-chtoro-pyridin-3-yl}-hydroxy-{3-methyi-3H-imidazol-4-yi)-methyl]-4~{3-ethoxy-
phenyl}1-methyl-1H-quinolin-2-one;
6-[amino-(6-chloro-pyridin-3-yl}-(3-methyl-3H-imidazol-4-yi}-methyl}-4-(3-ethoxy-
phenyl)-1-methyl-1H-guinolin-2-one;
6-[benzo[bjthiophen-2-yl-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyf]-4-(3-chioro-
phenyl)-1-methyl-1H-quinolin-2-one; » :
6-famino-(6-chloro-pyridin-3-yi)-(3-methyl-3H-imidazol-4-yi)-methyl]-4-(3-chioro-
phenyl)-1H-quinclin-2-one;
{-)-8-[amino-{6-chloro-pyridin-3-yl)-(3-methy!-3H-imidazol-4-yl)-methyl]-4-(3-chioro-
phenyl}-1-cyclopropylmethyl-1H-quinolin-2-one;
6-[amino-(6-methyl-pyridin-3-yh)-(3-methyl-3H-imidazoi-4-yl)-methyi}-4-(3-chloro-
phenyl)-1-methyl-1H-quinolin-2-one;
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6-[amino-{pyridin-3~yl)-(3-methyl-3H—imidazol-4-yl)-methyl]—4-(3-chloro-phenyl)-1 -
cyclopropylmethyl-1H-quinolin-2-one;
(+)-4-(3-ch|oro-phenyl)—6-[(6-chroro-pyridin-3-yl)—hydroxy-(S—methyl-SH—imidazol-4-y!)-
methyi]-1-cyclopropylmethyl-1H-quinolin-2-one: and
5 pharmaceutically acceptable salts and solvates of any of said compounds.

7. A compound of the formula

wherein:
the dashed line indicates an optional second bond connecting C-3 and C-4 of the
10 quinotine ring;
Ris C,-C; alkyl;
R? is halo, cyano, -C(O)OR'™, or a group selected from the substituents provided in
the definition of R'%
each R® R RS R® and R is independently selected from H, C,-C,, alkyl, C,-C,q
15 alkenyl, C.,-C,alkynyl, halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -OR'?,
-C{O)R™, -C(O)OR™, -NR™C(O)OR’, -OC(Q)R™, -NRPSO,R®™, -SO,NR?R"™, -NR*C(O)R?,
-C(O)NR™R"®, -NR™R™, -CH=NOR™, -S(O)}R'" wherein j is an integer from 0 to 2,
-(CR¥R")(Cs-C,, aryl), -(CR™R)(4-10 membered heterocyclic), ~(CRPR™)(C,-Cy,
cycioalkyl), and -(CR¥R™),C=CR'; and wherein the ¢ycloalkyl, aryl and heterocyclic moieties
20  of the foregoing groups are optionally fused to a C.-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said atkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substftuted‘by 1 to 3 substituents independéntly selected
from halo, cyano, nitro, trifluoromethy!, trifluoromethoxy, azido, -NR™®SO,R'", -SO,NRZR",
-C(O)R™, -C(O)OR™, -OC(O)R'?, -NR"C(Q)OR'™, -NR™C(O)R™, -C(O)NRR", -NR™ZR",
25 -OR", C,-Cy, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -(CR"R")(C4-C,, aryl), and ~(CR"R"){4-
10 membered heterocyclic);
Z is an aromatic 4-10 membered heteracyclic group, substituted by 1 to 4 R®

substituents;
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R® is H, -OR™, -OC(Q)R™?, -NR™R®, -NR“C(O)R", cyano, -C(O)OR™, -SR™, or
~(CR™R™)(4-10 membered heterocyclic), wherein said heterocyctic R® groups are substituted
by 1 to 4 R® groups;

R® is «(CRR")(imidazolyl) or -(CR™R™)(pyridiny!) wherein said imidazoly! or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R is independentiy selected from H, C,-Cy, alkyl, (CR®R)(C5-C,, cycloalkyl),
-(CR”R’“)(CQC,D aryl}, and -{CR™R™),(4-10 membered heterocyclic); said cycioalkyl, ary! and
heterocyciic R'? groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyaneo, nitro, trifiuoromethyl, trifluoromethoxy, azido,
-C(O)R®, -C(O)OR'®, -OC(O)R™, -NRUC(O)RY, -C{OINR™R™, -NRPR™, hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5;

each R™ and R" is independently H or C,-C; alkyl, and where R*™ and R™ are as
-(CR™R"™), each is independently defined for each iteration of t in excess of 1,

R is selected from the substituents provided in the definition of R™ except R is not
H;

R"™ is selected from the list of substituents provided in the definition of R'? and
-SiR'R'"R?; and,

RY, R™ and R are each independently selected from the substituents provided in the
definition of R'? except at least one of R, R and R" is not H.

8. A compound of the formula

R4

wherein:

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
quinolin-2-one ring;

W is selected from fluoro, chloro, bromao, and iodo;
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R' is selected from H, C,-Cy, alkyl, -(CR™R¥),C(O)R', -(CR®R™),C(O)OR",
-(CRPR");0R™, -(CRPR'),CSO,R", -(CRPR™)(C,-C; cycloalkyl), «(CRPR™)(C4-Cy, aryl),
and -(CR"®R™)(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionaily fused to a C¢-Cy, aryl group, a C,-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)QR', or a group selected from the substituents provided in
the definition of R'%,

each R® R, R%, RS, and R is independently selected from H, C,-Cy alkyl, C,-Cyq
alkenyl, C,-C,alkynyl, halo, cyano, nitro, triflucromethyi, trifucromethoxy, azido, -OR'™,
-C(O)R"™, -C(O)OR™, -NR"C(O)OR", -OC(O)R", -NR"S0O,R", -SO,NR"?R", -NRPC(O)R?,
-C{O)NR™R®, -NR"R™, -CH=NOR™, -S(O)R™ wherein j is an integer from 0 to 2,
-(CRPR™)(C¢-Cy; aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR™R™}(C,-Cy,
cycloalkyl), and -(CR"ZR")C=CR; and wherein the cycloalky!, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C-C,, ary! group, a C;-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycioalkyl, aryl and
heterocyclic groups are opfionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy, azido, -NR™¥SQ,R'™, -SO,NRR™S,
-C{O)R"™, -C(O)OR"®, -OC(O)R™?, -NRC(O)OR®, -NRC(O)R™, -C(O)NR'?R™, -NRMR®",
-OR", C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -(CR¥R™)(C.-C,, aryl), and -(CR®R™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by t to 4 R®
substituents;

R® is -(CR™R"){imidazolyl) or -(CR™R)({pyridinyl} wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R* is independently selected from H, C,-C,, alkyl, -(CR™R™)(C,-C,, cycloalkyl),
-(C'JR"*R“‘)l(Ca-C10 aryl), and -(CR"®R™)(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R™ groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic groap; and the foregoing R substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, niiro, trifluoromethyl, trifluoromethoxy, azido,
-C{O)R®, -C(O)OR™®, -OC(O)R, -NRPC(O)RY, -C(OINRR™, -NRR™, hydroxy, C,-C; alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an integer

from 1 to 5;
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each R™ and R" is independently H or C,-C; alkyl, and where R"™ and R" are as
-{CR™R™"), or (CR"R™) each is independently defined for each iteration of q or t in excess of
1;

R is selected from the substituents provided in the definition of R'2 except R' is not

5 H

R'® is selected from the list of substituents provided in the definition of R'? and
-SIRR™R'; and,

RY, R™ and R" are each independently selected from the substituents provided in the
definition of R'? except at least one of RY, R'® and R"® is not H.

10 9. A compound of the formula

wherein:
R is C,-C; alkyl;
R? is halo, ¢cyano, -C(O)OR", or a group selected from the substituents provided in
15 the definition of R'2;
each R?, R* RS RS and R’ is independently selected from H, C,-C,, alkyl, C,-Cyo
alkenyl, C,-C,qalkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR'Y,
-C(O)R%, -C(O)OR™, -NR"C(Q)OR", -OC(O)R"?, -NR™SQ,R", -SO,NR"ZR®, -NRZC(O)R™,
-C(O)NR®R™, -NR"R™, -CH=NOR™, -S{O)R' wherein j is an integer from 0 to 2,
20 -(CRPRY}(Cs-C,, arvl), -(CR®R™)(4-10 membered heterocyclic), -(CRPR™){(C4-Co
cycloalkyl), and -(CR™R")C=CR; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused %0 a C,-C,, ary! group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycléalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
25 from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NRBSO,R', -SONRZR™,
-C(O)R™, -C(O)OR™, -OC(O)R™?, -NR™C(O)OR™, -NR¥C(O)R', -C(O)NR™R"™, -NR%ZR",
-OR"™, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, -(CR®R")(C,-C,, aryl), and -(CR"“R"),(4-

10 membered heterocyclic);
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Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 RS
substituents;

each R" is independently selected from H, C,-C,, alkyl, {(CR™R"),(C,-C, cycloalkyl),
-(CRPR™)(C¢-Cy aryl), and -(CR™R")(4-10 membered heterocyclic); said cycloaikyl, ary! and
heterocyclic R groups are optionally fused to a C,-C,, ary! group, a C;-C, saturated cyclic
group, or & 4-10 membered heterocyclic group; and the foregoing R*? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R®, -C(O)OR™, -OC(O)R™, -NR"C(O)R™, -C(OINR™R™, -NR™R", hydroxy, C,-C, alkyl,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5;

each R" and R" is independently H or C,-C, alkyl, and where R™ and R™ are as
-(CR"™R"),each is independently defined for each iteration t in excess of 1;

R is selected from the substituents provided in the definition of R except R'® is not
H; .

R™ is selected from the list of substituents provided in the definition of R'? and
-SIRVR™R?; and,

RY, R* and R are each independently selected from the substituents provided in the
definition of R™ except at least one of R”, R'® and R™ is not H.

10. A compound of the formula

12
or a pharmaceutically acceptable salt or solvate thereof wherein:

the dashed fine indicates an optional second bond connecting C-3 and C-4 of the
quinoline ring;
R? is halo, cyano, -C{O)OR'"™, or a group selected from the substituents provided in

the definition of R'2
each R® R* R® R® and R’ is independently selected from H, C,-C,, alkyl, C;-Cyo
alkeny!, C,-C.calkynyl, halo, cyano, nitro, triflucromethyl, triflucromethoxy, azido, -OR'",
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-C(O)R', -C{O)OR™, -NR™C{O)OR"™, -OC(O)R'2, -NR™SO,R’, -S0,NRZR®, -NRC(O)R™,
-C(ONR™R™, -NR™R™, -CH=NOR™, -S(O)R™ wherein j is an integer from 0 to 2,
-(CR®R™){Cs-C,, aryl), -(CRR™)(4-10 membered heterocyclic), -(CRPR™)(C4-Cys
cycloalkyl), and -(CR™¥R™)C=CR'; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, triflucromethyl, trifiluoromethoxy, azido, -NR™®SO,R'Y, -SO,NR“R?,
-C{O)R™, -C(O)OR™, -OC(O)R™, -NR“C(O)OR™, -NRZC(O)R®, -C(O)NRZR™, -NRZR™,
-OR®, C;-Cy; alkyl, C,-C,p alkenyl, C,-C,, alkynyl, -(CR™R™)(C4-C,, aryl), and -{(CR™R™),(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 RS
substituents;

R® is H, -OR™, -OC(O)R™, -NR"R"™, -NRYC(O)R?, cyang, -C(OYOR™, -SR™, or
-(CR¥R™)(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 110 4 R® groups;

R® is -(CR™RY)(imidazolyl) or -(CR™R")(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R' is independently selected from H, C,-C,, alkyl, {CR"R*){C,-C,, cycloalkyl),
“{CRPR™){C4-C,, aryl), and -{CR'*R™),(4-10 membered heterocyciic); said cycioalkyl, aryl and
heterocyclic R'? groups are optionally fused to a C4-C,o aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido,
-C(O)R™, -C(O)OR", -OC({O)R™, -NRC(O)R™, -C(OINR™R™, -NR™R", hydroxy, C,-Cs alkyl,
and C,-Cg alkoxy;

each t is independently an integer from O to 5;

each R™ and R™ is independently H or C,-C¢ alkyl, and where R™ and R'" are as
-(CR¥RY), each is independently defined for egeh iteration of tin excess of 1,

R* is selected from the substituents provided in the definition of R except R is not
H;

R" is selected from the list of substituents provided in the definition of R'? and
-SIRR'R"; and,

R", R'™ and R™ are each independently selected from the substituents provided in the
definition of R™ except at least one of RV, R*® and R is not H.

11. A compound of the formula
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or a pharmaceulically acceptable salt or soivate thereof wherein;

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
quinoline ring;

R? is halo, cyano, -C(O}OR™, or a group selected from the substituents provided in
the definition of R'%;

each R?, R%, R®, R®, and R’ is independently selected from H, C,-C,, alkyl, C,Cy,
alkenyl, C,-Cipalkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -ORY,
-C({O)R®, -C(O)OR", -NRC(O)OR"Y, -OC(O)R%, -NR"SO,R™, -SO,NR“R®, -NR¥C(O)R™,
-C{ONRPR®™, -NR“R™, -CH=NOR"™, -S(O)R™ wherein j is an integer from 0 to 2,
-(CRPR")(Cs-C,, aryl)) -(CRPRM™)(4-10 membered heterocyclic), -(CR™R™)(Cs-Cyo
cycloalkyl), and -(CR™R"),C=CR'®; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C4-C,, aryl group, a C;-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalky!, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifiuoromethyl, trifitoromethoxy, azido, -NR™®SO,R", -SO,NR'?R",
-C(O)R®?, -C(O)OR™, -OC(O)R™, -NRPC(OJOR™, -NR™C(O)R?, -C(O)NRZR™, -NRVR®,
-OR™, C,-Cy, alkyl, C,-C,, alkenyl, C,-Cy, alkynyl, {CR¥R")(C4-C,, aryl), and -(CR"R™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents; ¥ ‘

R® is H, -OR™, -OC(O)R™, -NRZR™, -NR"C(O)R™, cyano, -C(QJOR™, -SRY, or
-{CR™R™),(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R® groups;

R? is -(CR™RY)(imidazolyl) or -(CR™R™)(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents:

each R' is independently selected from H, C,-C,, alkyl, -(CR*R"){C,-C,, cycioalkyl},
«CR™R")(Ce-Cy aryl), and -(CR'R™),(4-10 membered heterocyclic); said cycloalky!, aryl and
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heterocyclic R* groups are optionally fused to a Ce-Cyo aryl group, a Cs-Cq saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R*? substituents, excepl H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C{OIR™, -C(O)OR®, -OC(0)R™, -NRC(O)R™, -C(ONRR™, -NR"R™, hydroxy, C,-C; alkyt,
and C,-C; alkoxy;

each tis independently an integer from 0 to 5;

each R'™ and R" is independently H or C,-C; alkyl, and where R'™ and R are as
-(CR™R™), each is independently defined for each iteration of t in excess of 1;

R' is selected from the substituents provided in the definition of R'? except R' is not
H;

R'" is selected from the list of substituents provided in the definition of R™ and
-SiRR™R; and,

R", R™ and R* are each independently selected from the substituents provided in the

definition of R*? except at least one of R”, R and R is not H.

12, A compound of the formula

R4

wherein:

R' is selected from H, C,-C,, akyl, -(CR®R“},C{O)R", -(CR“R"),C(O)OR*,
-(CR®R™),0R™, -(CR"R"),CSO,R™, -(CR¥R™)(C4C,, cycioalkyl), (CR®R")(C¢-C,, aryl),
and -(CR™R™)(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R’ groups are optionally fused to a C,-C,, aryl group, a C.-Cg saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C{O)OR", or a group selected from the substituents provided in
the definition of R'Z;

each R? R*% R° R® and R’ is independently selected from H, C,-C,, alkyl, C,-Cyo
alkenyl, C,-C,,alkynyl, halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -OR",
-C(O)RY, -C(O)OR™, -NR"C(0O)ORY, -OC(O)R™, -NR"SO,R'®, -SO,NR'R"™, -NR"C(O)R*,
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-C{OINR™R®, -NR“R", -CH=NOR", -S(O)R' wherein j is an integer from 0 to 2,
{CRUR™){Cs-Cyp  anyl), -(CRPR™){4-10 membered heterocyclic), -(CRUR™){Cs-Cye
cycloaikyl), and -(CR™R™),C=CR®; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C4-Cyy, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyciic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azide, -NR™SQ,R', -SO,NRPZR"?,
-C{O)R", -C{O)YOR®, -OC(O)R™, -NR™C(O)OR'S, -NRVPC(O)R™, -C(ONRZR™, .NRZR?,
-OR'™, C,-C,, alkyl, C,-C,, alkenyl, C,-Cy, alkynyl, {CRBR™){CsC,, aryl), and ~(CR™¥PR™),(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R" is independently selected from H, C,-C,, alkyl, (CR"™R™"){(C;-C,, cycloalky!),
-(CR"R™){C4C, aryl), and {CRPR™)(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyciic R' groups are optionatly fused fo a C4-C,, aryl group, a C-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are opticnally substituted by 1 to 3 subsfituents
independently selected from halo, cyano, nitro, trifluoromethyi, trifluoromethoxy, azido,
-C(O)R", -C(O)OR", -OC(O)R"™, -NR"C(O)R™", -C(O}INR¥R™, -NR™R", hydroxy, C,-C; alkyl,
and C,-C, alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an integer
from 1 o 5;

each R™ and R" is independently H or C,-C, alkyl, and where R and R™ are as
-(CR™R™), or (CR™R™), each is independently defined for each iteration of q or t in excess of
kN

R'S is selected from the substituents provided in the definition of R except R'® is not
H;

R'™ is selected from the list of substituents provided in the definition of R'? and
-SIR7R™R'™; and, * _

RY, R™ and R'® are each independently selected from the substituents provided in the
definition of R™? except at least one of R, R and R" is not H.

13. A compound of the formula
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R* is selected from —SR® and -SIR*RZR%, wherein R® is selected from H and
phenyl, and R*, R¥, and R are independently selected from C,-C alkyl and phenyl;

R' is selected from H, C,-C, alkyl, ~(CR®R™).C(OJR™, {CRR"),C(O)OR',
<(CRPR™)OR"™, -(CR™R™),CSO,R™, -(CR™R")(Cs-C,, cycloatkyi), ~(CRPR")(C-Cyp aryl),
and -{CR™R'")(4-10 membered heterocyclic), wherein said cycioalkyi, aryl and heterocyclic
R groups are optionally fused to a C,-C,, ary! group, a C.-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)OR™, or a group selected from the substituents provided in
the definition of R';

each R? R, R’, R®, and R is independently selected from H, C,-Cy, alkyl, Co-Cyq
alkenyl, C,-C,patkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR™,
-C{O)R™, -C(O)OR®, -NR®C(O)OR', -OC(O)R™, -NR™SO,R", -SO,NR™R™, -NR"C(O)R",
-C{O)NR®R™, -NR“R®, -CH=NOR™, -S(O)R" wherein j is an integer from 0 to 2,
-(CR¥R™)(Cs-Cyo aryl), -(CR™R™)(4-10 membered heterocyclic), -(CR™PR™}{CsCio
cycloalkyl), and -(CR™R™),C=CR’; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C-C,, aryl group, a C-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, atkenyl, cycioalkyl, aryl and
heterocyclic groups are optionally substituted®*by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy, azido, -NR™¥SO,R", -SO,NR"R™,
-C{O)R*™, -C{O)OR™, -OC(OQ)R™, -NR™C(O)OR®™, -NR™C(O)R™, -C(O)NR®R®?, -NRZR",
-OR®, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl, (CRPR™)(C,-C, aryl), and -(CR™R™)(4-
10 membered heterocyclic),

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R°®

substituents;
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each R*™ is independently selected from H, C,-C,, alkyl, (CR"R"),(C,-C,, cycloalkyl),
-(CR™R™)(C;-Cy aryl), and -(CR™R),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R' groups are optionally fused to a C,-C,, aryl group, a Cs-Cp saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy, azido,
-C(O)R™, -C(O)OR™, -OC(O)R"™, -NR™C(O)R™, -C(O)NRR™, -NR™R™", hydroxy, C,-C; alkyl,
and C,-C; alkoxy;

each tis independently an integer from 0 to 5 and each q is independently an integer
from1to 5;

each R™ and R" is independently H or C,-C, alkyl, and where R* and R" are as
«{CR™R™), or -(CR"R"), each is independently defined for each iteration of q or t in excess of
1;

R'™ is selected from the substituents provided in the definition of R'2 except R' is not
H;

R is selected from the list of substituents provided in the definition of R and
-SiRR'*R*: and,

RY, R and R* are each independently selected from the substituents provided in the
definition of R' except at least one of R, R*¥ and R" is not H.

14. A method of inhibiting abnormal cell growth in a mammai comprising
administering to said mammal an amount of 2 compound of claim 1, claim 7, claim 10, or
claim 11, or a pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting
farnesyl! protein transferase.

15. A method of inhibiting abnormal cell growth in a mammal comprising
administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or
claim 11, or a pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting
abnormal cell growth.

16. A method of inhibiting abnormal cell growth in a mammal which comprises
adminisiering o said mammal a therapeuticajly effective amount of a compound of claim 1,
claim 7, claim 10, or ciaim 11, or a pharmaceutically acceptable salt or solvate thereof, -in
combination with a chemotherapeutic.

17. A pharmaceutical composition for inhibiting abnormal cell growth in a
mammal comprising an amount of a compound of claim 1, claim 7, claim 10, or claim 11, or a
pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting farmesy!

protein transferase, and a pharmaceutically acceptable carrier.
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18. A pharmaceutical composition for inhibiting abnormal cell growth in a
mammal comprising an amount of a compound of clatm 1, claim 7, claim 10, or ¢iaim 11, or a
pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting abnormal cell
growth, and a pharmaceutically acceptable carrier.

19, A pharmaceutical composition for inhibiting abnormal cell growth in a
mammal which comprises a therapeutically effective amount of a compound of claim 1, claim
7, clam 10, or clam 11, or a pharmaceutically acceptable salt or solvate thereof, in
combination with a chemotherapeutic.

20. A method of treating a disease or condition selected from lung cancer,
NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of
the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic
tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva},
Hodgkin’s Disease, cancer of the esophagus, cancer of the small intestine, cancer of the
endocrine system {e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia,
solid tumors of childhood, lymphocytic iymphomas, cancer of the bladder, cancer of the
kidney or ureter (e.g., renal celf carcinoma, carcinoma of the renal pelvis), pediatric
malignancy, neoplasms of the central nervous system, (e.g., primary CNS iymphoma, spinal
axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-malignant
syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign prostatic
hyperirophy, human papilloma virus (HPV), and restinosis in a marnmal comprising
administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or
claim 11, that is effective in inhibiting farnesyl protein transferase.

21, A method of treating a disease or condition selected from lung cancer,
NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of
the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cagcer, colon cancer, breast cancer, gynecologic
tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva),
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the
endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia,
solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the

kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), pediatric
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malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma, spinal
axis turnors, brain stem gliomas or pituitary adenomas), Barretl's esophagus (pre-malignant
syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign prostatic
hypertrophy, human papiloma virus (HPV), and resiinosis in 2 mammal comprising
administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or
claim 11, thatis effective in treating said disease.

22, A pharmaceutical compesition for treating a disease or condition selected
from lung cancer, NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin
cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
cancer, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes,
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma
of the vulva), Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine,
cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands),
sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic
or acute leukemia, solid tumors of chiidhood, lymphocytic lymphomas, cancer of the biadder,
cancer of the Kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis},
pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma,
spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-
malignant syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign
prostatic hypertrophy, human papillema virus (HPV), and restinosis in a mammal comprising
an amount of a compound of cltaim 1, claim 7, claim 10, or claim 11, that is effective in
inhibiting farnesyl protein transferase, and a pharmaceutically acceptable carrier.

23. A pharmmaceutical cornposition for treating a disease or condition selected
from lung cancer, NSCLC {non small cell iung cancer), bone cancer, pancreatic cancer, skin
cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
cancer, gynecologic tumors (e.g., ulerine sarcomas, carcinoma of the fallopian tubes,
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma
of the vulva), Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine,
cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenatl glands),
sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic
or acute leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the biadder,
cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis),
pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma,

spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-
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malignant syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign
prostatic hypertrophy, human papilioma virus (HPV), and restinosis in @ mammal comprising
an amount of a compound cf claim 1, claim 7, claim 10, or claim 11, that is effective in treating
said disease, and a pharmaceutically acceptable carrier.

24, A method of treating abnormal cell growth in a mammal, which method
comprises administering to the mammal an amount of a compound of claim 1, ¢ltaim 7, claim
10, or claim 11, and an amount of one or mare substances selected from MMP-2 inhibitors,
MMP-9 inhibitors, signal transduction inhibitors, antiproliferative agents, and agents capable
of blocking CTLA4, wherein the amounts of the compound and the substance or substances
are together effective in treating abnormal cells growth.

25. A pharmaceutical composition for treating abnormal cell growth in a mammal,
which composition comprises an amount of a compound of claim 1, claim 7, claim 10, or claim
11, and an amount of one or more substances selected from MMP-2 inhibitors, MMP-9
inhibitors, signal transduction inhibitors, antiproliferative agents, and agents capable of
blocking CTLA4, and a pharmaceutically acceptable carrier, wherein the amounts of the
compound and the substance or substances are together effective in treating abnormal celis
growth.

26. A method for inhibiting abnormal cell growth in 2 mammal which method
comprises administering to the mamma! an amount of claim 1, claim 7, claim 10, or claim 11,
in combination with radiation therapy, wherein the amount of the compound is in combination
with the radiation therapy effective in inhibiting abnormal cell growth in the mammal.

27. A method for sensitizing abnormal cells in a mammal to treatment with
radiation therapy, which method comprises administering to the mammal an amount of a
compound of claim 1, claim 6, claim 10, or claim 11, which amount is effective in sensitizing
abnormal ceils to treatment with radiation.

28, A method of synthesizing a compound of the formula

wherein

R® is selected from H, C,-C4, alkyl, C,-C,, alkenyl, C,-C,alkynyl, halo, cyano, nitro,
trifiuoromethyl, triflucromethoxy, azido, -OR™, -C(O)R™2, -C(O)OR™, -NR“C(O)OR',
-OC(0)R™, -NR'"SO,R", -SO,NRZR™, -NRC(O)R™, -C(O)NRR", -NR'"R", -CH=NOR",
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-S(0)R™ wherein j is an integer from 0 to 2, -(CR™R™){(CsCy aryl), -(CRPR™)(4-10
membered heterocyclic), -(CRR™Y(C;-C,, cycloalkyl), and -(CR™PR*)C=CR'S; and wherein
the cycloalkyl, ary! and heterocyclic moieties of the foregoing groups are optionally fused to a
Ce-Cyp aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, trifluoromethyt, trifluoromethoxy,
azido, -NR“SO,R®”, -SO,NR“R™, -C(O)R? -C(O)ORZ -OC(O)R®, -NRBC(O)OR,
-NR®C(O)R™, -C(O)NR"R™, -NR"ZR®, -OR®2, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl,
-(CR¥R"){(Cq-Cy, aryl), and -(CRVR')(4-10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R is independentty selected from M, C,-C,, alkyl, -(CR¥R")(C;-C4, cycloalkyl),
~(CR®R™){C4-Cy, aryl), and -({CR¥R"),(4-10 membered heterocyclic); said cycioalkyl, aryt and
heterocyclic R* groups are optionally fused to a C,-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethy!, trifluoromethoxy, azido,
-C({O)R™, -C(O)YOR", -OC{O)R™, -NREC{O)RY, -C(OINR™R™, -NR™*R¥, hydroxy, C,-C, alky,
and C,-C, alkoxy;

each t is independently an integer from 0 to 5;

each R"™ and R™ is independently H or C,-C, alkyl, and where R" and R™ are as
-(CR"R"), each is independently defined for each iteration of t in excess of 1;

R is selected from the substituents provided in the definition of R'? except R'® is not
H;

R is selected from the list of subsiituents provided in the definition of R* and
-SiRVR™R"; and,

RY, R and R" are each independently selected from the substituents provided in the
definition of R'? except at least one of RY, R'® and R'® is not H;

which method comprises reacting ingan appropriate solvent in the presence of a

suitable base a compound of the formula
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wherein Z is as defined above;

with a compound of the formula

TSN R

RE
33

wherein RS is as defined above, and
R¥, R%, and R® are each independently selected from C,-C, alky! and phenyi;
thereby obtaining a compound of the formula

\ Si_(R21 R22R23)

10 32 R®
and reacting the compound of formula 32 so obtained in an appropriate solvent with
acelic acid or with a fluoride reagent.
29. A method of synthesizing 2 compound of the formula
15

wherein __

R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C,qalkynyl, halo, cyano, nitro,
trifluoromethyl, trifluoromethoxy, azido, -OR™, -C(O)R™, -C(O)OR'™, -NR™C(QO)OR®,

20 -OC(O)R™, -NR®SO,R™, -SO,NR™R™, -NRC(O)R", -C(O)NR™R", -NR®?R", -CH=NOR",
-S(O)R™ wherein j is an integer from 0 to 2, -(CRPR™)(C-C,, aryl), -(CR™R™)(4-10
membered heterocyclic), -(CR"R")(C,-C,, cycloalkyl), and -(CR'R™")C=CR'¢; and wherein

the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a

C¢-C,, aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heteracyclic group; and
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said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1t03
substituents independently selected from halo, cyano, nitro, trifluoromethyl, triffttcromethoxy,
azido, -NR™®SO,R™, -SO,NR™R'™, -C(O)R¥, -C(O)OR™, -OC(O)R™, -NR™C(O)OR',
-NRBC(O)R™, -C(O)NRVR™, -NR"R™, -OR'2, C,-C,, alkyl, C,;-Cy, alkenyl, C,-Co alkynyl,
{CRPR"){Cs-Cyq aryl), and ~(CRPR*),{4-10 membered heterocyclic);

Z s an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R js independently selected from H, C,-C, alkyl, -(CR™R™),(Cy-Cy, cycioalkyl),
-(CR¥R*){C¢-Cy, aryl), and -(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryt and
heterocyclic R* groups are optionally fused to a C¢-C,, ary! group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido,
-C(O)R", -C(O)OR™, -OC(O)R"™, -NR™C(O)R™, -C{O)NR™R™, -NR™R™, hydroxy, C,-C; alkyl,
and C,-C; aikoxy;

each t is independently an integer from 0 to 5;

each R and R" is independently H or C,-Cg alkyl, and where R™ and R"™ are as
-(CR™R"),each is independently defined for each iteration of t in excess of 1;

R* is selected from the substituents provided in the definition of R*2 except R is not
H;

R™ is selected from the list of substituents provided in the definition of R™ and
-SIRVR'"R'; and,

RY, R and R are each independently selected from the substituents provided in the
definition of R"? except at least one of R, R'® and R" is not H;

which method comprises reacting in an appropriaie soivent in the presence of a

suitable base a compound of the formula

wherein Z is as defined above;

with a compound of the formuta




WO 00/47574 PCT/IB00/00121

wherein R® is as defined above and R¥ is selected from H and phenyl;

thereby obtaining a compound of the formula

S—R#

o

31

and removing from the compound of formula 31 so obtained the -SR? group, either:
a) reductively, with a nickel catalyst; or
10 b) oxidatively, with nitric acid or with agueous hydrogen peroxide in acetic acid.

30. A method of synthesizing a compound of the formuia

wherein
15 each R®, R, RS RS and R7 is independently selected from H, C,-Cy, alkyl, C,-Cy,
alkenyl, C,-C,.alkyny!, halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -ORY,
-COIR®, -C(O)OR™2, -NR™C(Q)OR'®, -OC(OIR™, -NR"S0,RS, -SO,NR™R", -NR¥G(O)R",
-C{ONR™R™, -NR®ZR"™, -CH=NOR™, -S(O}R? wherein j is an integer from 0 to 2,
-(CRPR™){(C(-Cy, aryl), -(CR™R™)(4-10 membered heterocyclic), -(CR™R")(Cs-Co
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cycloalkyl}, and -(CR¥R™),C=CR'; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C,-C,, aryl group, a C.-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifisoromethyl, trifiuoromethoxy, azido, -NR™SO,R'S, -SO,NR7R",
-C(O)RZ, -C(O)OR™, -OC(O)R™, -NR™C(O)OR™, -NRC(O)R™?, -C(OINRZR™, -NRZR™,
-OR™, C-Cy; alkyl, C,-C,, alkenyl, C,-C,, alkynyl, (CRR™)(C¢-C,, aryl), and -(CRPR™){4-
10 membered heterocyclic);

each R* is independently selected from H, C,-C,, alkyl, -(CR¥R™)(C,-C,, cycloalkyt),
-(CR¥RM)(C¢-C,, aryl}, and -(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R*? groups are optionally fused to a C4-C,, aryl group, a C.-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifuoromethyt, trifluoromethoxy, azido,
-C(O)R®, -C{O)OR™, -OC(O)R™, -NRPC(O)R™, -C(OINR™R™, -NR¥R™ hydroxy, C,-C, alkyl,
and C;-C; alkoxy;

each tis independently an integer from O to 5;

each R™ and R" is independently H or C,-C, alkyl, and where R™ and R* are as
-(CR™R™), each is independently defined for each iteration of t in excess of 1;

R" is selected from the substituents provided in the definition of R'? except R* is not
H;

R'® is selected from the list of substituents provided in the definition of R*? and
-SIRYR'™R'®; and,

R, R" and R are each independently selected from the substituents provided in the
definition of R*2 except at least one of R, R™ and R™ is not H;

which method comprises reacting, at a temperature of from about -78° C to about 0°

C, in the presence of a suitable base and in an appopriate solvent a compound of formula

&
A

R5

_;3),

\

w

34
wherein W is an appropriale leaving group, and R?, R* and R® are as defined above,

with a compound of the formula
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wherein R® and R’ are as defined above.
5 31. A method according to claim 30, wherein the appropriate solvent is ethyi
ether.

32. A method of synthesizing a compound of the formula
RS

=
=N

CN

37

wherein R® is selected from H, C,-C,, alkyl, C,-C,, atkenyl, C,-C,alkynyl, halo, cyang,
10 nitro, trifluoromethy!, triflucromethoxy, azide, -OR', -C{O)R™, -C(O)OR®, -NR¥C(O)OR"™,
-OC(O)R™, -NR™SO,R™, -SO,NR™R™, -NR®*C(O)R"?, -C(OINR®ZR™, -NR™R", -CH=NOR",
-S(0)R™ wherein j is an integer from 0 to 2, -(CR®R%)(C.-C, aryl), -(CRPR™)(4-10
membered heterocyclic), -(CR™®R){C,-C,, cycloalkyl), and {CR’R"“),C=CR’, and wherein
the cycloalkyl, aryl and heterocyclic meieties of the foregoing groups are optionally fused to a
16 Cg¢-Cyp aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, aryl and heteroc:;clic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, triffucromethyl, triflucromethoxy,
azido, -NR™SO,R"™, -SO,NR™ZR™, -C(O)RY, -C(O)ORY, -OC(O)R™?, -NR®C(O)OR®™,
-NRBC(O)R™, -C{OINR™R", -NR®R™, -OR", C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl,

20 -(CRPR™){CqCyq aryl), and -(CR™R™)(4-10 membered heterocyclic);

which method comprises
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a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an

appropriate solvent, at a temperature of about 25° C to about 100° C, a compound of the

formula

5 36

wherein Tf is -S0,-CF; and R® is as defined above;

thereby obtaining a compound of the formula 37.




INTERNATIONAL SEARCH REPORT

Inte «©nal Application No

PCT/1B 00/00121

A. CLASSIFICATION OF SUi EC'T

IPC 7 C07D401/1 A61K31/47

C07D409/14  CO7D401/06

Acoording to Intermational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 CO7D A61K

Minimum documentation ssarched (classification system followed by clasaffication symbols)

Documentation ssarched other than minimum documentation 1o the extent that such dotuments ane included in the fielda searched

Electronic data bass consuited during the international search (name of data base and, whees praciical, search terms used)

€. DOCUMENTS CONSIDERED TO BE RELEVANT

cited in the application
claims

Category * | Clation of documant, with indication, where appropniate, of the relevant passages Relevant to claim No,
A WO 97 21701 A (JANSSEN PHARMACEUTICA N.V.) 1,8,12,
19 June 1997 (1997-06-19) 13,17

D Further documents are listed in the continuation of bax C.

Patent tamily mermbers are iisied in annex.

* Speciai categorios of citad documents :

A" documert defining the general state of the aft which s not
considerad to be of particuiar reievance

*E* earlier document but published on or after the international
fiing date

*L" document which may throw doubte an prichity claim(s) or
which is cited 10 satabiish the publication date of another
citation or other apecial reason (as specified)

*Q" document refering to an oral discloaure, use, exhibition or

other means

"P* document published prios to the imemational filing date but
later thah the pricrity date claimed

"T* later document published after the intemational filing data
or priority date and nat in confiict with the application but
cited Yo undersiand the principle or theory underiytng the

invention
docurnont of particular relevance; the claimed invention
¥ cannot be conaidensd navel or cannat s conaidened to

irvolva an inventive step when the docyment ia taken alone

*¥" document of particular relevance; the claimed invedtion
cannot be considerad to involve an inventive step when the
document s combined with one or more other such doct—
m. such combination being cbvious 1o & person skilied
n the art.

&* document membar of the same patent family

Date of the aclual compiation of the intemationa) search

9 May 2000

Date of mailing of the international search report

18/05/2000

Name ard mailing addreas of the 1SA

European Patent Offlce, P.B, 5818 Patentlaan 2
NL = 2280 HV Rilswijk

Tal. {+31-70) 340~2040, Tx. 31 651 epo i,
Fax: {(+31-70) 340-3016

Authorized officer

Van Bijlen, H

Form PCTASA210 {second sheet) (July 10092)




» amational appiication No.

Boxl Observations where certgtin claims were found unsearchable (Continuation of item 1 of first sheet)

This Intemational Search Report has not been established in respect of cartain claims under Articie 17(2)(a) for the following reasons:

1. m Claims Nos.:

becausse they relate to subject matter not required to ba ssarched by this Authority, namaty:

Remark: Although claims 14-16, 20,21,24,26 and 27
are directed to a method of treatment of the human/animai
body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Mos.:
because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such
an extent that no meaningful irtemational Search can be canied out, specifically:

3. D Claims Noas.:
because they are dependant claims and are not drafted in accordance with the second and third sentences of Ruie 6.4{a).

Boxli Observations where unity of invention Is lacking (Continuation of tem 2 of first sheet)

This International Searching Authority found muftiple inventions in this intemationat application, as follaws:

1. As all required additional search feas were timely pakd by the applicant, this Intemational Search Report covers all
sgarchable claims.

2. D As all searchahle claime could ba searched without effort justitying an additional fee, this Authority did not invita payment
of any additional fee,

3. As only some of the required additional search fees were timely paid by the applicant, this intemational Search Report
covars only those claims for which faes were paid, spedifically claima Nos.:

L]

4, D No required additional search fees were timely paid by the applicant. Consequently, this intemational Search Report is
restricted to the invention first mentioned in the claims; it is covered by dlaims Nos.:

Remark on Protest D Tha additional search fees were accompanied by the applicant's protest.

D No protast accompanied the payment of sdditiona! search fees.

Form PCTASA/210 (continuation of first aheat (1)) (July 1998)




INTERNATIONAL SEARCH REPORT

tatonnation on patent tamily members

inte

wonal Application No

PCT/IB 00/00121

Patent document Publication Patent tamily Publication

cited in search report date memben(s) date

W0 9721701 A 19-06~1997 Al 711142 8 07-10-1999
AU 7294896 A 03-07-1997
BG 102458 A 30-06-1999
BR 9610745 A 13-07-1999
CN 1203598 A 30-12-1998
4 9801573 A 14-10-1998
EP 0865440 A 23-09-1998
HR 960576 A 28-02-1998
HU 9900185 A 28-04-1999
JP 10511405 T 04-11-1998
NO 980927 A 08-06-1998
NZ 320244 A 29-06-1999
PL 325962 A 17-08-1998
SK 70498 A 07-10-1998
us 6037350 A 14-03-2000

Fotm PCTASAZ210 (patert family annex) (July 1992)




[10] FEARERERFRIHR

o1 RO AR

[21] H{5S 00803668, 3

[(414FE 200243 13 ¢

[51])Int. CI’
C07D401/14
A61K 31747 CO7D409/14
C07D401/06

2 o\ 7

[11]4% % CN 1340051A

[22]@i%A 2000.2.4
[30]t8%H
[32]1999.2.11 [33]US [31]60/119,702
[86)EER®RiE PCT/IB00/00I21 2000.2.4
[871EGA% WO000/47574 3 2000.8.17
[851AERME AN 2001.8.10
IniggA EREHAH
Mir S EREKE
[21%8A HFEE

(21161752 00803668.3

[MalEfrENy FTEHERRSEHSRSEHNERE
B
KBA FER

PORIERA 24 W 38579 T BB A0 7T

[s41ReABR B RVETURR A28 35 AL AR o - 2 -
By

(571

FEBWEA() e YR HZ %= EERZ A
Wy, B R R \R* . R°.R*. R \R" . R°H Z &
WMAFELN . FEE RO ASYRE
YA, AR R (D) &YX YRS
HRHS R R ARAEK EERIEN T, AEHRE
B R WHATERR() a&way b EER T,

m

I1SSN1008-4274

Fm 157 A BRAL B RR




1. X 1144

KAEHFETHZOEREMNLS, Fi:

%A T TR Rk -2- K C-3 5 C-4 & % &4k,

RS2 A H. C-Cottdk. —(CR"R'™),C(0)R. —(CRYR').C(0)OR",
—(CR"”R') ,OR*. - (CR™R"),CSO,R"”. —(CR"R"™) . (C;C, I &) .
= (CR™R") ((Cy CroF 2&) Fo— (CRUR'™) (4-10 TR 3R) , b Pk srke 3k
FRAEL R AN TAE CCoF R, CColofIrhX 4-10 T
RAMA; L RAHB H 3h, 20 LR EE TROMLSIR, &
TihHAL 1 E 4 A RAHIRA;

RZ 8. A —C(OYORY Rk A ¥ RV Z L P4 4 e IR AL 65 3L AL

AR, R R, RFRIETHEH H C-Colaik. C-Colk.
Co-Crodedh. B, Sk, A, Z8 74, 24 FAL,. &AL,
—C(0)R". —C(O)OR™. -NR"C(0D)OR"”. -0C{O)R'. —-NR'SO,R".

—SO.NRR"™ . -NRUC(O)R"™. -C(O)NR"R™. -NR"R™. -CH=NOR™.
SO RY— —Hd & 0 F 2 thHH, - (CRUR'),(C—Cyp F ).

~(CR"R"™) (4-10 7. % % ) . —-(CRR'™ . (Cs-Cy 3 % & ) #
—(CRYR'") C=CR'®; H- ¥ E#ILWeIrbi, FhFo LKy Thi Y
Co—Cio 3. CoCohdoir sy 4-10 LA 4 ik, Wik,
LI, el T MR 1 £ 3 AR IR, AL 53bik
ﬁ@\ﬂﬁ.mﬁ\;ﬂW%‘;ﬁWﬂﬁ\nﬁE_WWmmﬁ
—SO,NRVR"™ . —-C(O)R"™. —C(0)OR"™. -0C(O)R"™. -NR"C(O)OR".

1




“NR"C(0)R'*. —C(0)NR"R". -NR"R", -OR". C,—C¥tk. C,-C,o L.
CoCio tdk. ~ (CRVR') . (Co~Cro F L) Fo— (CRR") . (4-10 T2 3R) ;

Z 7 F R A-10 Tl ik, A 1-4 A RO IR,

R'# H. -OR". —-0C(0)R". -NR"R". -N=CR'R". -NR"C(0)R".
#A. —C(0)OR™. —-SR™ - (CRUR™).(4-10 HH), FJFrikdesr
R%l?ﬂ?ﬂil.a-_z}/\R%EHlK |

R &~ (CRUR™), (skmk ) B- (CRUR™), (ot k), I b Ff ik okok 2t
AR IR AL 1 XK 2 A R BUAK;;

FFA R EHE A H C—Cotuik. —(CRUR'™)  (C,—C K EEH) .
—(CR™R") (Ce—C1o FF L) #o— (CRR"™) . (4-10 T4 3R); AR, F
KA e sk RPIKA T CCoF i, CoCotafolR iR 41-10 THHR
FAa; bk RUVIRAR AR H A2 @364 E T M A3R, #TdH
W1 E 3ABRACERUR, BARAR I AR B, ROk Ak, =R TR,
ZRFANL. HERK. -CO)R™. —C(0)OR™, —0C(0)R™. ~NR*C (0) R".
—C(O)NR"R". -NR"R". K. C-Ch¥kA C-C R,

FA AR 0 B S ER, HA qRITHE 1 £ 5 e EH

FEAR Fo RS ZHAE H X C-Cottdh, ¥ gt I
—(CRVR'") . &~ (CRR"™) PR E I AL R Fo RV ALK B 3k 5.65;

R‘ﬁiit,él W RV E ST AL, {28 RY R H;

ik AW RV U R IE S A F-SIRTRRY;

”\ Re#= RUA AR I3k AW R T SUMTHAHRARL, 225
B RY. R"AR RY Z — € H.

o, MMEX 19t d, AP RAH C-ClRIERIFFILTE.
BA T E 1 o d, b RRA-NRVRY, -ORV R4 1 £ 4 A RPAH
B o - (CRUR'™) (4-10 e 3r), P Ak 4-10 T de3rik i = ok K,
sk S wbed S fovkong JE

3. AL E 1 64, L RPZ H. ~OR", —0C(0) R, -NR"R".
~NR"C(0)R". #JE. -C(0)OR™. —-SR*3HK~-(CR"R') . (4-10 TH3HF),
P ATk R RPAHA 1 £ 44 RPERHRAK.

2




4. BANELR 2 9esd, A b RPAZEE, KRR =3

5. BALEK 1 wibé&dh, KPR R. ROF ROkt h H
A C,—Co bu 33k,

6. ARMEAA LK | 94LE-4, LA T4A: |

6—[ & Jk (6~ f~ b7 —3- 3£ )~ (3~ W & -8l-vk vk —4~ 2 )
A]-4-(B3-FF ) -1-F EA-1H-Soh-2-8 (e FMAEA) 5

6-[ & K- (6- - —3-K)-(8-F & -3H-sk vk —4- L) ¥
B]-4- (3-8 K H)-1- PR 1H-Eok—2-8 (sFoki#4kB) ;

4- (3= -FK ) -6-[ (6-A-mbse-3-K) -k~ (3-F X -3H-kwk
—4-28) WK 1130 AL P JR - TH—Evk-2-8;

6-[ & A -(6- A -t -3-K)- (- X -3H-vk ek —4-3)- ¢
K] -4- (3-8 - 1-30 i AL W Ak - TH—E vk -2 -8

4-(3-H K K)-6-[ (5-F—m-2-4) - F K- (3- FH -3k
—4-38) WAL -1 - 1H-mE k- 2-

6-[ & K- (5- A -wb o —2- ) - (3-F A -3H-=k ok —4- 3L ) - f
B ]-4- (B-FF L) -1-F A -1H—5vk-2-7;

6-[ R L-G-F- g -2-3K)-B-P -3kt 4-%)-F
E1-4- G- K L) -1-3m /A7 A 1059k —2-8;

6-[ A K -6-& - -3-K)-3-F A -3H-%kek4-4)-F
A]-4-(8, 5= HF L) -1 -F R -11—"59k-2-8;

6-[ A I -(5-A -k -2-K)-(3-FHA-3H-Krk-4-3)-¢
f&]fcif(sf%i ) —1-F - 1H-"Evk—2-F;

6-[ (5- oy —2- k) -F K -(B-FIHE-3H-kek4-X)-F
5&]—4—(3—&%5&— CIR) 1WA - 1H-"k9k—2-;

A -G-F - -2-K)-B-F A -0k 4 K)-F
Kl-4-(3-2% fkiﬁ)’%) 1- - 1H-v"Edk -2~ F;

6-[(6—F ~mbeg -3-Jk)-F X -G-WHA-3H-wkek-4-3)-F
H]1-4-(3- z,zmiua}j%) —1- Y - 1H-"E9k—2-F;

6-[ &k -(6- R - -3-H)-(B-FA-3H-sknk—4-3)-F

3




E]-4-(3-LAIFIL) -1-F H-1H-Eok-2-8;

6—[*‘*5’?[b] ooy —2-dk - IR -G R -3H-wkwk —4- ) - W
FE1-4-(3-8-FK) - 1- PR -1H-59k—2-m;

6- [aa;{ (6- R -wbse—3- 2 ) - (83— F A -3H-ofk b —4- 3L )
J.i‘;c]f4—(3—§a—¢~ﬁ) 1 H— vk -2~ ; -

(=) 6~ [ f A~ (6- b5 -3-4) - (3 F A -3H-vkmk—4- k) -y
&)1~ (B-RF ) -1-3F g A P A -1H-—Evk-2-8;

6-[ & -(6-FH-wbw-3-K)-3-FHA-3H-vkmk—4-%)-7
KI-4- (3-8 FK &) -1-F & - 10—k ok-2-8;

6-[&A- (b -3-4&)-3-FHA-3H-k—4-2) -7 1-4-(3-
A-F ) - 1-3 /AP - 159k -2-8;

(+)-4- (3-8 - ¥ &) -6-[ (6-f g -3-3) - - (3-§ & -30-
vk —4- ) P R]-1-3R @ A FTRE-1H-5vk-2-8; H

EFE RS BGEFETRESHEPENY.

7. FRASH

i

A

RS

i

WEK T TRty ERINC-3 5 C-4 W& —F4

R & C—Cs ik,

R* A& 1. k. -C(0)ORY Rt B W R & L AT 69 4K 3k o5 2K s

FAR, R, R, RAPRBELELEA O CCobik. C-CoHiik.
Co~Co ¥k, |, fUk. Ak, =8 FA. =/ FHRHA. AL -OR
~C(0)R"” ., -C(O)OR™. -NR“C(0O)OR". —-0C(O)R'*. -NR"SO:R".

—SO,NR"R" . -NR™C(0)R'*. —C(O)NIR”R“’, ~NR'™R" . —CH=NOR".

4




~S(O) RP—— 4 j & 0 F 2 #9%H, ~(CRPRY) (Co—Cy F L),
—(CR™R'"), (4-10 7 & 3 ) . —(CRPR"™) (Ci~Cio 3 3 4 )
—(CR”R"‘) C=CR"; Hp ki mesmil. FRhPLHES>TiERL
o—Cio . CoCoto A SRR 4-10 AFREME; ARk, ik,
\-;-(,);& F R AT I 1 £ 3 ABACIBUR, T 5 b it
AR, fA. Ak, ZRTEA ZRATHRE. BRE. -NRPSORY,
~-SO,NR"R"™ ., -C(0)R"™. —C(0)OR¥. -0OC(0)R™. -NR"™C(0)OR",
~NR"™C (0) R, —-C(0)NRR'*, -NRR'*, —OR"*, C,—Co ¥t k. C,—Cio 3 .
CoCiode k. —(CRPR') . (Ce~Cio F 35) Fo— (CRVR™) ( (4-10 % 3R);

7 R FH 4-10 LRI, #H 1-4 A RO

R* % H. -OR". -0C (0) R'>, -NR"R", -NR"C (0) R"*. #.3k. —C (0) OR".
SR K~ (CRR')  (4-10 L&), KA P fexr A 1 £ 4 4
Rﬂmm&-

S (CRYRY), (ke ) H— (CRVR') (kg L), HJprsksked b
éivttki&%l%o\ﬁ 1 & 2 A R FRIRAR;

A RV AR EHE A H. C—Cottdk. —(CRVR'™) (Ci—Cio RELIL) .
~(CR"R")  (Co—Cio F L) o (CRVR™) , (4-10 THIR); FrEIIA. F
B 830 REUAA TTihM Y CoCo . C G IR i 4-10 T3
A4 Bk RIS H M 3640 & Tk e M A 3R, Tk
1L E 3 AR, Ak AR, RA AR AT
ZRFHIE, 4k, —-C(O)R®. -C(0)OR". ~oc(0)R‘3 ~NR"C (0) R",
~C(O)NR™R", ~NR"R'. #&. C—C i C-Crmik;

FFA- AR KT 0 B 5 ARG

A R A RU M2 H & C-Co ik, Hbx ¢ & 1, W
—(CR"R'™) T A AFEL T R A R ZE G IR0,

Rk A W R SUM R IR L, 122 R AA K

Rt AW R SUATREAR 69 AR 7 & Fo—SiRVRVRY;

R, R™# R % ARk A R AP GRARIL, =22
F R, R Fe R Z—FE H.




8. TS

;H\L‘{?: 13

R R AT i 6 Ak -2-BAIR C-3 5 C-4 W 44

Wit A&, . £l

R'it § H. C—Cip¥tdk. —(CR"R™).C(O)R™, —(CR"™R"™).C(0)OR",
—(CR"R") ,0R", —(CR“R'),CSO,R"™. —(CRR").(C;-Ci I £) .
~(CR"R")  (Cs=Cyo 35 &) Fo— (CRVR™) . (4-10 742 38) , X PRk sr g3k
kA ek RIEM T Y C—CoF R, CoCotbfrIrib X 4-10 2
FEAAS, B3 RUAH R H alsh, 2o L4 E Tk e A3, #R
TihMAk 1 E 4 A R KB IR

R*Z W, /I, —C(0)OR K3t A o1 R & XL AT42 Lo Ak L 69 35 1 ;

HARD R, R, RFR i A H C-Coki. C~Coliit.
ComCiodcdh, A, R, AL, ZRATHA ZAFARKA. H&KE. -0RY
-C(0)R"™. -C(O)OR"™. -NR"C(O)OR". -0C(O)R'*. —-NR"SO,R".
—SO.NR"R"™ . —-NR™C(0)R'". —-C(O)NR“R"”. -NR'"R'". -—CH=NOR".
“SO) RY*——Jtd j &£ 0 £ 2 e5%F. - (CRR™) (C—Cyo ).
~(CR"R'"™) . (4-10 & % 3% ) . -(CR"R") . (C;~Cy, 3Kk 3% X% ) #v
~(CRYR"™) .C=CR"; H B A MeysrteX. FRh I s TihiES
Co-Cio IR, CoCodb AR XK 4-10 TR A AR A, Wk,
gh Ik, F A Tk ibdk 1 £ 3 AMIRARILIGR, TRAX L 1 533k
B, Ak Bk, ZRPE. ZRAFTRAE HERI. -NRVSOR”.
~SO,NR"R" . -C(O)R"™. ~C(0)OR™. -OC(0)R™. —-NR"™C(0)OR".
~NR"”C (0) R". ~C(0)NR"R", -NR"R". —OR™. C,—Co %2 k. C,—C.o 4.




Co=Cio Bt K. —(CRYR™) . (Ce~Cio F 25) Fo— (CRPR') . (4-10 A Z23R) ;

7% 4-10 nd A, 14 A RPIRAKIRIRA;

- (CRVR'Y™)  (skrd JR) K~ (CRVR™) (ke k), HF Frskek o st
i%wgw%ﬁ1a2¢R$&£mﬁ-

HA RPHZEA Ho C—Coiik. —(CRUR™),(Co-Cio SREEIL)
—(CR"R"™) . (Cs=Cio F 3 ) #2— (CRVR™) . (4-10 TH3K); ﬁfrl.,ﬂ:%;ﬁﬂi\ ¥
Ao 223k RVIKA Tk 5 Co—Cp 3. CoCodbAmR L& 4-10 T Je3r
HEA4A B3 RUVIRARAR I ML AL E TR 43R, HRTkib
Wo1E3ARAKERA, BRRAZSHEAR., R AL =R TFR.
ZRFANK, BEK. —COIR®. -C(0)OR". —0C(0O)R"™. -NR**C(0O)R",
~C(0O)NR“R"™. -NR"R". #&. C-Ci# i C—Con I,

AU TR 0 25 M, B4 qRIE T E 5 65

FA R Fo RS HZ H R C-Cohodh, HhqH tMid1, @
—(CRUR'™) K- (CR"R')  PHAEFZE XA R F= RV A& 8 M 5 6Y;

RVi& AW RV A SUPTHEEH AR, 22 R KA H;

Rt & o R A SUAT AL G IR 3L 5] R A -SiRVR™ R

RY. RFo RV A At Ao R UFEMBGRKE, 2 E
R, R A R Z—FE H.

9. T XAEH

Lo

R A C—Cs bt 7k;

R*;Z 1. 8. —C(O)OR &3k A W R T LA 4 o IRk 69 JK HL
FARL RL R, R RBREIEE G Ho C—Coltdh, CCokiih,

7




C.—Coo k., 1. FIk, Ak, =8Pk, =PRI & HIL. -0OR™
-C(O)R"™ . -C(O)OR"™. -NRC(O)OR". -0C(O)R"™. -NR'™SO,R'.

~SO,NR"RY . -NR™C(O)RY. -C(O)NR™R™. -NR"™R"™. -CH=NOR?.
fS (O)jR”*"ﬁ-‘F _] IBE 0 _?.t;- 2 {T!]%ﬁ~ _(CR13R14)t(CG_C10 %E)\
—(CR"R'") (410 7 % 3 ) . —(CRR™M.(C;Cw 3 % &) #

—(CR"R') C=CR"; R ¥ EZXEAMIRE. F R RHFLH Tk,
Co Cio 2. CoCodb IR R 4-10 TR R AMA ArBEL. B,
. FRh G ATk 1 £ 3 ARRARK, BRI L
AR, fA. Ak ZATE ZATAK. &E&K. -NRUSOR",
~SO,NR"“R"™ . -C(O)R'™. -C(O)OR"™. —0C(0)R™. -NR“C(0)OR".
—NR"C (0) R**. —C(Q)NR'R"*, —NR'"R"’. —OR". C,—Co ¥t 3. Co—Cio k.
ComCio 3k, —(CRVR™)  (Co—Cio F ) Fn— (CRPR™) ((4-10 TH3R);

7 % FH 410 TR K, 14 A RPIAR IR

A Rk B Ho C-Cottd. —(CRVRY) . (Co—Ci 3Bt AL) .
— (CRPR™) ,(CoCro F ) Fo— (CRVR'™)  (4-10 LA 3R) s PRk spdnk. 3F
AAL R REABTHWE C-CoF i, CCiafo iR 4-10 THIR
A4, b# RUBAER H Moo s & THGMEIR, ATk
o1 E 3 AR, ALK A K. /& AR = JTFE,
ZRP AL, R4 -COR”. —-C(0)ORY. —0C(0)R"™, -NR”C (0) R™.
~C(O)NRUR™, -NRUR™. #¥. C—Chde C-Coln i

FEA 3R 0 £ 5 e

A R H R H XK C-Crotk, ¥k ¢ L 1, W
—(CR"R") ., P43 F H 2 L # R Fo RV A& A B L6,

Rk B W R SUATHRAEA UL, 2 R AR

Rt B 97 R & AT HEAR 69 AR A £ Ao—SiRVRR™;

R7. R"# RY A A4k o3t 01 R E XA IR, 24 E
F R, R"He R Z—F 2 H.

10. T AALE9




12

KL HF E TR ARG, b

JE LKA T TR 6 EEYRIR C-3 5 C-4 89 5 54,

RE . L. —C(0)OR &k A W7 R 7 SUAT AL 69 BUAX 2k 69 L A

HFARL. R R, RRFREIHER H C-Coliik. C-Colik,
CoCuthd. . R, Ak, ZRFR. ZRFAL H&#%. -OR
~C(0)R™. —C(O)OR™. -NR®”C(0)OR". -0C(0O)R™. —-NR™SO,R".
—SO,NR'RY . -NR"™C(0)R"™. -C(O)NR"R™. -NR"R™. —CH=NOR".
SO) R"—— K+ j & 0 £ 2 6583, - (CRPR") . (Cs—Ci, L)
-(CR"R™) . (4-10 & & 3% ) . —(CR"R") . (CsCy 3 ¥ L) Ho
~(CRYR'™) C=CR"; Hf Lz KA &yrimit. FhAPLxmyoTiks
ComCio AL, CoCottAmIRiL &K 4-10 TR r A4S Pk, Wik,
bR, FR AT RN 1 £ 3 MARARATIK, A IR 536
B, A, AR ZRTE. ZRTHRE. £8A. -NR'SOR".
-SO,NRYRY . —-C(O)R"™. -C(O)OR™. -0C(0O)R™. —-NR™C(0)OR".
—NR"C(0)R", -C(O)NR"R"™. -NR"’R". -OR", C,—C, %3k, C,—C,, k.
Co-Cio #JE. —(CRVR') . (Ce—Cio F 35) Fo— (CRVR™) . (4-10 T4 3R) ;

7 L2 A-10 LA IR, A 1-4 A R R IR

R" % H.-OR'™. —-0C(0)R"*. =NR"R", ~NR"*C (0) R"*. L. —-C (0) OR".
SR~ (CRR™) (4-10 A£3), HPHERI RAEK. 1| £ 4 4
R“}Uéﬂﬂxﬁ'

“ - (CRYR"™), (wked ) 3,— (CRVR™), (bwt Jb), H o ppikeked it
&%aﬁm Ak 1 & 2 A RS IR IR AR

FA RV Rk H, C~Cutedk., —(CRVR')  (C,—Co FRBLIL) .




~(CRVR™)  (Cs~Cro F ) Fo— (CR"R'™) (4-10 ;LA 3R); Friksrbe .
HAo et RUILM Tk Ly CoCo F A, CoCod iR 41-10 T H 3R
A A ki RUIRINER H Pl Q4L & T A28, Tk
o1 E 3 AU, AR sk B . AU AR Z R Tk
ZHAWPRA. BHHL. -CO)R? —C(0)OR™. —0C(0)R". —NRC (0) R™.
“C(O)NRVR". -NRVR"™. #4. C-Cotitidfn C—Co A,

At BREME 0 £ 5 BFIEG

N R RYREHAZ H &R C-Co ke, FfF ¢ £ 1, 1
~(CR"R") PR EL LG R Fo R A X B IR T4,

R B o1 RV ZSUAT RS IRAK, 122 R KA H;

Rk B W R & SUAT AL 6 AR 7] 1 Ao—SiRRVRY;

RU. R¥%#w R A A ZMk Bl RPE XA AL, 22 E
RV, RP# R Z—F 2 H

11. FXib4 "

Rf‘——ﬂ:\\\/

1

RS

LB F LT HES N EREMNLE, L

2% R TR R IR C-3 5 C-4 W =R a

RE T f. Sk, —C(0)ORY 3k B W1 R 5 SUAT AL 69 B AR 6 3 H 5

AR, R R RO RAEFILIEA N, CrCukodh, CoCiotitk,
CoCo HJE. 1. R, A, =R FA. =RTHRL. BEK -OR
—C(O)R"™ . -C(0)OR™. -NRZC(0)OR™. -OC(O)R™. -NR"SO.R".
“SONRUR™ . -NRYC(O)R'>. —C(O)NR“R'™. -NRR"™. -CH=NOR".
SSO) R -0 E 2 4%, —(CRUR™) (CiCi 5.
“(CR¥R')  (4-10 7 22 3% ) . —(CR"R'™).(CyC, 3k % K ) #




f(CR”R“*) C=CR"™; M F bk Apeyerbeik, FlhPp R4 H Tk
CroF I, CoCoit A IR 4-10 TR KA E; Frdkik. Wi,
f;r\;tm&, A IR T A 1 £ 3 ATRRARRK, AR 54
BrE. Ak A ZRTHE ZAVTARL F &L, -NRUSO,RE.
-SO0.NR"R"”. —-C(O)R”. —C(O)OR"”. -OC(O)R™. -NR™C(0)OR".
“NRPC(0)R™. —C(O)NR"R™. -NR"R". —OR", C,~Cio Bt Hk. Co—Cy Hi k.
Co—Cio ek, —(CR™R"™) ((Co—Cyo FF 3K) #o- (CRR™) . (4-10 T4 31);

7 R % # 4-10 LRI, & 1-4 A RPIRRERA;

R* & H. -OR'". -0C (0) R"*. -NR"R™. -NR*C (0) R, 4. . —C(0) OR™.
SR F~(CR"R') . (4-10 TH3FK), APHEAELX RAAK 1 £ 4 4
R" & P IRAX

R A& - (CRUR"™) (ke dL) - (CRR™) (mtmg k), AP prskeked it
SO A A 1R 2 A ROIRRARK;

A RV AR ZHE A H. C—Cuodtdh. —(CRR"), (C,—Cio SRETIE) .
—(CR"R") (Ce=Cro F ) Fo— (CRPR') ((4-10 THIR); Ak silk. ¥
KA ek REA B T kM 5 Co—CoF . CoCodtAr Lk 4-10 LA IR
A Bk RURAAG B M & TR MK, AR Tk
1A IABRMKRIEAR, RARAE LG . U, AL = 71,
ZHRFAL HRE. -COIR® -C(O)OR™. —0C(0)R", ~NR"C (0)R".
—C(0)NR™R", -NR"R". #¥. C-Cohtie C—C. I AIKL;

FFA U s SR 0 £ 5 B

FA R A RUIRZHA H & C-Co Bk, b ¢t Mt 1, B

(LR”R"‘) AR T H E ey R fe RV T & B 3RS 4Y;
ik ol R SUBT IR RIS, {2 R R RE I

R“’ f W R E ARG IRAREF A A-SIRRR";

R, R4 R A Qb itk i1 R7Z LA SIANL, 225
YR R AR Z R

12, F A6




30

Ea s
R'iA B H. C—Ciooih. - (CR™R').C(O)R. - (CR“R"™).C(0)OR™,

—(CR"R") ,OR"™ . —(CR”R”)QCSOQR‘S\ —(CR"R') (C,—C,, ZR B 2 |
—(CRPR")  (Co—Cro F 35) Fo— (CRR™) . (4-10 T4 3R) , L P Ark Rtk
FHRALHRR A THRILE C—CoFH, Co—CitafoifihX 4-10 T
AR A Bk RIARS H A8, e AT TRAGHOR, &
Wik Ak 1 £ 4 A ROAE UK

RPE . R -C(OOR S A W R SUAT I AL 68 BUR IR o L s

FAR. R, R, AR BIMEAH CCobilk., CCoik.
C~Co¥edh. ;. A&, A =4 T7E =ZR&THRA. &£&Kk. -OR
-C(0)R"™, -C(0)OR'™. -NRPC(O)OR". -0C(0O)R™. -NR'"SO,R.
~SO,NR¥R'™ ., —NR“C(0)RY. -C(O)NR™R". -NR"R'". -CH=NOR".
~S(O) R*"——HF j 2 0 £ 2 5K, —(CRPR") . (C.:~Cio FH).
—(CR"R'") . (4-10 & % 3% ) . —(CRR™).(C;~Cy 3R 5 X ) #
—(CR“‘R”) C=CR'"; R LR AWessrinit, FRhRP L3RRS ThE

~Coo . CoCob i A 4-10 ARz M4 Ak st mak.
mf—ué&. Sk Ao Je Rk Tk sbAk 1 £ 3 ATARATRAK, R L
AR, k. Ak, ZRFE ZRFTEREE, HFEI. -NRSORY.
~SO,NR'™“R"™ . —-C(O)R"™. —C(0)OR”. -0OC(0)R"™. —-NR"C(O)OR".
~NR“C (0) R'*. =C{O)NR'*R", ~NR"R", -OR", C,—Cio B J. C,—C,o i 3.
C.~Cro B2k, — (CR™R'™)  (Co—Cio ) #o— (CRVR™) , (4-10 FLH3R)

7 5k 4-10 i3RIk, A 1-4 A RPBARE IR

AA R HFHEEG 1. C-Coltih. —(CRYR™)  (Co—Cio 3R ITIE)
~ (CRR"), (Ce~Cyo ZIL) Fo— (CRVR™) . (4-10 LR 3R) 5 At zpseih.

12




An ek RUIEM T Y Co-Cio F . CoCodBAnim A XK 410 ek
AWM A B RPCRIS H M2 46 & TR 658038, Tk,
ol B3 ARG, IRk Sk B . SR, AR, S RWL
SRTHEAE. FRE -COR”. -C(0)OR™. -0C(0)R™. -NR"C(0)R".
—C(O)NR™R". -NR“R“, #A&. C,~Ci¥thr C—Colm A k; .

FEA U ITHGE O ESIER, HA QI 1 £ 5 68K

FARF R BIHZHXC-CRE, EPEqR Rt M
—(CRR™) &~ (CRVR") Wk & F 52 LG R Fo R™ R & B 3% 5. 64;

RVt A W R AT e IRAR R, 122 R KA H;

R 3% 8 7 R 5E SUAT A 69 IR AN 5] K A= —SiRRYR";

R, Rf= R & A bk A RV A XIS RAL, 25
YR, R A RV Z— R,

13, T XA4E4

o 26

R*' & @ -SR* Ae-SiR*R*R™, JF R*i& & H fo32JK, R¥. R®# R”
A5k B C-Co B o 20K

R'sA 3 . CCokttk. —(CRPR'™).C(O)R™, —(CR"R").C(0)OR".
—(CR"R"),OR™. ~ (CRYR').CSOR"". —(CR"R") (Cs—Cy 3R AR IL) .
—(CR™R™)  (Co—Cio 5 3K) F2— (CRPR™) . (4-10 T4 30) , H o ik sk ik,
5 A e SR R Tk M5 C—Cho F k. CoCotbAnIr iR 4-10 L%
FAAA A i RUAE R H vlsh, {2ads bk 4aE T ey a3k, A
WAL 1 E 4 A RIRH IR

R 1. AL, ~C(0)OR H ik A 1 RV & LT 424 64 P4k sk 6 AL HI

13




FARL. R R, AR ARSI A N CColidk, C-Coliik,
Co—Co b, ®. R, Ak, ZRVE =& FRK. FRA -0rY
-C(0)R™. —C(0)OR"™. -NR™C(0O)OR". -0C(O)R". -NR"SO.R" .
-SO.NR“R" . —-NRVC(O)R™. -C(O)NR“R". -NR"R"™. -CH=NOR"“.
=SO)R*——H¥ j 2 0 £ 2 58 —(CR®R") . (C~Cio F ).
—(CR®R'™ . (4-10 5 £ 3% ) . —-(CRR') (C;+—Ci 3R % &) #
~(CR"R"),C=CR'; Jt¥ Lk AM R, FRh AR Tkl
CoCro Ak, CoCoiF iR 4-10 T AME; Ak, HiL.
Tk, FRhPo ATk 1 £ 3 AARKRARK, AKX 3k
AR, RA. A, ZRFHEA ZATERE. BHIKL. -NRUSO.R",
~SONR”RY ., ~C(O)R™®. -C(O)ORY™. -OC(O)R'®. -NR™C(O)OR".
~NR"C (0) R**. —C(0)NR"R". —=NRR"*. —OR'?. C,~C}tdk. C,—C,o 5k,
Co—Cu L. —(CRR"™) (Csi—Co F L) Fo— (CRVR') . (4-10 L&) ;

7 R % A-10 e, L 1-4 A RTIRARRIRAK;

A RUIRAME A Ho C-Cobtdk. —(CRVRY™)  (Cs—Cpo BRELIL) .
—(CRYR™) , (Ce—C1o F ) Fo- (CRVR™) . (4-10 T 3); Arikardesk, F
HFolesm RPAMTRIE C—CoFi. CoClofr iR 4-10 T L2
A4 ik RUBARILS H M2 L3640 & Tk e A28, Tk
1 E3ABA LR, RAEARIA AR, AU A 2R TE,
ZRWRKL. & K&, ~C(O)R®. —C(0)OR™. —0C (0)R"™. -NR™C (0) R".
~C(0)NR"R", -NR"R", #¥. C—CihiA C—Cs B A,

FA LA 0 £S5 ¥R, A BRI 1 25 I

FARF RIEZHZ HRCCREA HPFaqgxt#idl, W
—(CRY™R"™) , & (CRYR'™)  PA K F L AN R " Fo R L5 B I 567

Rk B b R T SUAF AR IR AL, {22 RY AT I

Rk ) W1 R TSP HEAL 65 R I 7] & Ao-SIRVRVR™;

R, R# RUAZ A5k g RPA NI IRANL, 24 %
YR, R A RY Z—FT .

14, Fedlvli LA S e R K e ik, i oy Gds S Hl R A

14




TOMBEBEH L TR ER 1. BALEL 7. BALE 10 400 &
K11 YA REHF ETHESHEREMCH st sLai e

R
£y.

15, #p 4 S 30 e F AR K6 ik, Ik A B
A RAMEOMAEE 1. RAEE 7. RAEE 10 SRAMEE 11
BOALA M 3 2 b TS 6 SRR A I L 2

16, B S M A A K ok, T QIS T b A
KT EE 1. BAHEET. RAEE 10 IRALEX 11 5005
HIL 25 T4 6 R B AL A S AR TR 2L B

2%

o =]

17, 3 4lei LB - e A Ko a6 Y, ZaA 6.4 dy 4
EREE QBB ARTORAER 1. BRAZER 7. ALK 10 &
BRAZRL 1 G EHRXEGFETHESGERENCY I8 5 LT85
Zo 0 AR AR

18, R sl mi R msd, Zubd oty
St A RAKENRANEL L. BRAFZE 7. BRAEK 10 HH
TR 11 A REGFETESGERENCIFEF ETHESEY
Ak,

19, W WG BF Tt ks hhastd, Zashs%5
FERX-FHRFEER L. R EL T, BAIL 10 AP ER 11 6
64 23 25 5 LT3 % 69 3 R E A A 25 5 b o7 5 6 34Kk

20, BHHLFMARIKREN T K, EZHEHIIKEL A M.
NSCLC C3E b amfeplif) . B, MIEHE. AME. A3 5HFEH.
KB NEER., TEH. FEE AR FENEEE. BF. %
Wk, SUEE. AN E (AT eRR. RIFERE. FTTARE. §
HE, PHEBISIHE) . TAER»H. THEE. BB ASEEEK
Fw (4o FRAR S, PRFBBRELIRE) . B AB. AR,
¥R, MAE. SHEREEG B, LENEERE. KOO HKRT
. B, BTRHAFEE (FeBars. WIS . LSRR

15




K. A ARAPZ RGP (Bl e R A M NS B E8 . HHd 8. BT
G RRERIEH) . CFNEE (BT AAE) | B3 A
MR A . SRR, R ARG K. ASL Kk %A (pY)
Ao IR E, U R ORI ERAE OB BB THRAEL 1,
BA TR T BAER 10 XA Z K 11 St L2,
21. BRI MERIKENT ], ZERIXKESLEAHE.
NSCLC CHE-Nmpailiz) . B8, MAE. HBE. L5555,
Bk RBANEER. TEHE. FLER. IWE. ENEEE, §8. £
M. LR, BAME (HeFTHE. RIPER. T5HEE.
HE. MEEISRRE) . TEAERRK. £lE. MEE. A &%%
A (Bl TR, PRFBEXETLE) . HAZAE. RERK.
MER. WHKRE. BHREBGRE, LERHSERE, e ke
BB, RRWATEE (FHeFaiiE. FI8). LAZHN
WE. TARAY 2 ARG AR (e REE CNS KRB 58, AR . IRT4
ZRFHABRRRE) . OEF/FLE (BARTESME) . BB ARE
Bk, Fol . EHARS. RETIBRIEKR. ALKKAERE WPY)
Fo 3%, A EOEEETHERRALZGRAEELE 1. BAEE
7. BANILE 10 I AN LK 11 WA R L L 3.
BRI W EBRXRSOEYBEY, ZERBRKIE B
F. NSCLC (HE - mfelif) . R, MIRE. KBE. L3FHHPRE
JE. HIKAWBAEER. TEHK. PTERE. AL, IENEEE. .
L., SUBE. BAME (HAeFTARB. WIPEE. TFRARE.
FHFE, RAKERIAR) . TRERRA. BHEE. IBE. WS RZ
Gosmg (Blhe PGSR, PTREIBEXE ELBE) . B2 AE. RE
F. MEE WMNgE. BEXEREG R, JLEH TARE, ﬂ*&i’fﬂ)}@,
WO BRE. BRWATREE (Pl FalE. WEsL) . LHE
PERP R P AR 2 A M (Bl e RAH NS #k e . HAesh bz, B
T Z R TR R AR ) . CEHFAE (BWEAE) | BT
PER AR . k. SALAW . REWIARIEK. ALLRKE RS

16




(HPV) Ao 3R %, AW AW HERAT OB X F RPN L
Kl BMAER T, BAER 10 BHNER 1L AR tas
T AR AR

23, BH ML W ERIKREGEWBEY, BRAXKEE QM
K. NSCLC (dphamfefifif) . F&. MIEE. BB, kI 5388
i, RBRXBAZER. FTER. FELE AME. IMNREE, §E.
B, UK. EHNE (AT ERE. HIFEE. FEARE.
THRE. MEBRISER) . TRERRB. £EE. I BE. ASRE
G (Bl ORI, TRPRAERKEERE) . RAZ AR, i
B, MEE., STRME. BHERXREMEGRA, LEHTIKE, Hemp
WO, RS, FRWAFTEE (HeFaks. FI8). L2
PERTFE . T ARAY R G (Hlde R AH CNS #R €58, M B, &
T AV BT8R R ) . UEHEE (B EEIE) | ME B R
MR, FRAR. AR, RRTARAEKR. ASLERERS
(HPV) Ao 152 %, AW AL L AMEARRALTHARANEELE 1. B
A EL T AR 10 AR TR 11 952y F E T3S e 84K,

24, BHERAHY T @ ERG T &, 7R —-ZEFHR
AEE L, BRAZE 7. BAEEL 10 XRBALEK 11 b fo—2F
M —F X S Ak A MMP-2 I HE A, MMP-9 M HFI A . 125 5 3 H .
FoIG A Ao BRGE LAF CTLA4 @925y st shdh %2y, H o ibd

L& A R -E SRR B T MK,

25. BAMAFHH TR ERGGHNEY, wHEGHEL K
THRA LR 1. BRALER 7. BAEK 10 ALK 11 d§ibo-Bte
— X W —Fr R S APk B MMP-2 Al A, MMP-9 dpdlF. 435 5
HA . I A At CTLAL MW HIE, P HFLTHELH
HAk, L bdhE —HR SR RGEGER THRE T T T
et K.

26. WH AL DB T mBERAF FE, EFEOEF L TR
HEE 1 RAEE 7. BRAEX 10 XA EE 11 6h4abd 55 AT

17




IS T ALg 4, L B e 5 A R R A
I LS A S A K.

27, AL SLBh W A Bt BN AT SRR O L o iR s
AR T A e S TR A A EARA TR L MM ER 6. A
%*JO%ﬂﬂ%*JI%%A%ﬂﬁﬁﬁ%%? |

28. 4T X WEeWésF ik,

\F\
F%E&Y
RS
;FLU]T 11a
R'#E & H. C-Cottdk. C—Colik. C—Cottdk. R\, &I, #iE,
ZAFA. ZRAFAKE. BRA. -OR®. -C(O)R¥. -C(0)OR™.
~NR"”C(0) OR'*. —0C(0)R". —NR'™SO,R'. —SO,NR'R'". -NR“C(0Q)R'%.
~C(0)NR"™R", -NR'R"™, —CH=NOR™, -S(O),R"——HE ¥ j 2 0Z£2¢
 H . —(CRPR™) (CeCw F ). —(CRR™) . (4-10 7T & 3R) .
~(CR"™R'") , (C4—Co FRELI) Fo— (CRVR™) .C=CR'; b bk B W 65 3R 15
. TR HSTiENYE C—CoFi, CoCoiofIr X 4-10 T
WA A Pk, WK, AR, FRAALRA TR 1 £ 3
ARARIRAR, BRI sk B . R A Z R TR AW
. F &KL, -NRVSO.R™. -SO.NR¥R"™. -C(O)RY™. -C(0)OR".
~0C (0) R, -NR"C(0) OR"®, -NR"”C (0) R"". —C(O) NR"’R"*, -NR'?R'*, —OR".
Ci—Cu . C—Co A, CCup #I. —(CRUR'") (Co—Cp F ) #o
~(CRVR'™), (4-10 7 3R);
7 5t F kR 4-10 e srdk, # 1-4 A RO IR
A R ik B Ho C—Co ik, —(CRUR™) (Co—Cio IR ECHL) .
~(CR™R") , (C4~Cio F L) #o— (CRVR') . (4-10 LA 3R); Ak zpgik. F
KA Je Ik R IEH T3k 5 CoCo F . CoCott 3L 4-10 LR IR
A A B RYIGR A G H s 3641 & T ed 19428, RT3k
1 E 3 AR, xRk bk A R, AUk, Ak = AT L.

L8




ZRVAKL. HEIL. ~CO)R®. -C(0)OR"™. ~0C(0)R"™, -NR"*C (0) R",
~C(O)NR“R". —-NR"R". #H&. Ci—CiktkH C~Ci il AH;

HA- LR E MR 0 £ 5 K

A R e R AR ZIE H & C—Cs 504K, ﬁ?%tii 1,
—(CRUR"), $ Ak & 2 L4 R A RLE A 2k 5.4 |

RVt & 7 R A& UATHAE R IL, (252 R K2 1;

R A o1 R™ 2 XL AT 69 AR AL 5] & A=—SiR'R"R";

RV, R4 RUZ A It Al RV ELHITEHRARL, 225
R, R AR Z—F A H;

Bk AESNEMNT, AESONBAALET, £ TAAEY

” CH
Z—-——C——N/ 3

\
OCH,
28

Ho 7 e LA U
5T X A4 A F,

Si-(Rm RZZRZS)

33
Jof R ST e BB SLE,
R, R#F# R & A 53t § C—Co b fo 23k,
Mo 153 T R A4

N SiR?'R¥R?Y)

32 R

FlE SR T, AKX 32405 ME L AL XA B .
29. AT XAbEH 7k,




:};‘_ r!, 11a

R# g H. C—Cioktdh. CoCiotidk. CoCotth, 8. #k. A,
ZRTA, ZRATARL. ZFRHKE. -OR®. —C(O)R?. -C(0)OR™.
~NR"”C(0)OR". —-0C(0)R', —-NR"SO0.R"., —SO,NR“R*. —NR“C(0)R".
~C (O)NR"™R'™. —-NR'R"™, —CH=NOR“. -S(O);R"-— R4 j 2 0F2#&
. —(CR"R"™M.(CeCiwo F ). —(CR"R™) . (4-10 &4 %) .
~(CR"R")  (C3—Cyo 3R EE L) F2— (CRR') .C=CR"; A F L A W37
. FIH ARy T M C—CoF k. CG-Claf A X 4-10 T
A E; kA, B A FRAILrA TR 1 £ 3
AR RR, BARA A AN, /A AE. 878 ZR£7T
A & . -NRPSO,RY. —SO.NRVR™. -~C(O)R“. -C(0)OR".
~0C (0) R, =NR"*C (0) OR"*. =NR*C (0) R", —~C (0) NR"’R**. -NR"*R"*. —~OR"?,
Co—Cho B8 k. CoCo B k. CoCpo #H . —(CRR™) (Co—Ci T E) H
—(CR"R'™), (4-10 L& *K);

7 F % 4-10 ik, 14 A RFIRREIRKA;

A R A U C-Cokuk. —(CRUR™) (Co—Cpo ZRERK).
—(CRYR"™) , (Cs—Cyo F 1) Fo— (CRVR') ((4-10 LA 3R); Fridspimik.
KA RV Tkl CoCo . CoCofbAo iR 4-10 ALK
A AE B RV B MR @i TR eh MG 35, AR
1R 3 ARAGERAR, AR IR AR, S Bk, =R PHE
ZRPAIE. &4k, -CO)R”., ~C(0)0R". —0C(0)R", —~NR"C (0) R™,
~C(O)NR"R". -NR"R". ##. C-Ciltihf C-Cobt A,

FEN LT A 0 £ 5 K

AR e RUREHA H R C-Co ik, Hd ¢ 8B 1, 2
—(CRYR') , P& EHZ AL R F R 2 J B 1k 36;

R Ao RYE SUAT R e AL, {25% RY RST I

R 5k W R SUATARAR G AR A 3] R Av—SiRRVR";

R, R¥ A R & [ 53bik B RV AP RARL, 243%

20




FRY. RY e R Z K2 I

WO R LI EE S GERN Y, EESOBRAGET, T XY

28
Hf 7 R e LA S

5T XEHRE,

R20

S/

\N \N

27 R

Hd R Zde EATESLA, RO A AR,
M {58 F X 64

6

S—R*

Z———C‘-%/N 31

BT, 31 a4 PR -SSR AW, FikE:
a) ML ARG R

b) f£ T & P A A B Ak B A AL

30. AT XALA 0 7 ik,

\~

1

R'_’-
/

21




o

FHARL RN R, R R MG O C-Coktdk. C-Co ik,
Cz_Cm i’kzﬁg‘ \ %{47}&\ Fﬁ}_&\ iﬁ“ﬁ;j&‘ ;ﬁ“ffﬂ}}_\, jif(.zttg\ "ORIZ\
~C(0O)R"™. —C(O)OR™. -NR“C(D)OR". -0OC(O)R'". -NR'"SQ,R'

~SO,NR"R" . -NR“C(O)R'. -C(O)NR™R"™. -NR“R". -CH=NOR'?,
SO)R"—— &+ j % 0 F 2 t5%H. -(CR"R'") (CiCu F ).
-(CR"R") (4-10 T & 3% ) . -(CRRMDAC:Cy 3 & &)
- (CR"R") C=CR"; F ¥ LR AW IRER, FESLRFH THRIE
c(-—cm%)% ComCo A R A XK 4-10 T AIFFEME, it mit, A,
HE . FRALIRA TR 1 E 3 ANARAKERK, RAEER S
BE. RA. K ZRTPER ZAFTARA. BRI, -NRUSORY.
—SO,NR"“R"™ . -C(O)R*. -C(0)OR". -OC(0O)R'. -NR*C(0)OR".
~NR7C(0) R*. -C(0)NR"R". ~NR"R"®. —OR"™. C,—Ci %A . Co—Co k.
CoCro k. —(CRR™)  (Ce—Cio F#L) F2— (CRVR')  (4-10 TTH3R);

A R Mk § He C-Cobtdk, —(CRPR™)  (Co—Cp ZIREE ) .
—{(CR"™R'™) ((C;—C,o F 3L) o~ (CRVR') . (4—10 TEIR); Pk Ipbi. ¥
A FeZe s RPAM TS CCod i, CoCotf it 4-10 TR 3R
R4, Lk RVEARAG H A sSMa a4 & T 638, kb
M 1ESARRAREA, RAARIHE AR, FUL. AL =R TE.
ZRFAKL. FRE -CO)R®, ~C(0)OR”. ~0C(0)R". -NR"C (0) R".
—C(O)NRVR"™, -NR"R". #K. C-Cotuiifr C—CohtAk;

FFA AR MR 0 £ 5 e EHG

FEA R Fe R R 3302 H & C-Cobedk, b ¢ &1 1, W
~(CRVR™M, # A FHL AL R Fo R Z L A P by;

R ik W R Z U A6 R AR, 128 R FSE I

R'™ ik A 1 R A SUAT A0 AR IR 70 A A#—SiRTRVRY;

R7. R"Fo RVA A2k 5ibit o RV LATERMEARKRIE, 225
R, RPAe R Z— R 2 H;

AR OIEAN-T8SCEY OCHEBAET, AESUBNEET,

22




AIE B G, T XAed

34
HPwAELESEEILAH, R, AR 2 L2 L6,
5T X4 B R,

35
o RO Fe R & 4o L AT SLHY.
31. AREM A LK 30 6573, ETZELNEMNTLE.
32. &R F X ey i,
RE‘:
S
1/N 37
CN
EA RSB H, C-Cottdh. CColidh. CrCotk i, 5. Sk,
ik, 2RV ZATFTARA. BAK. OR”. -CO)R™. -C(0)OR".
—NR"C(0)OR'". —OC(0)R"™. —NR™SO,R". —SO,NR'R'. —-NR'C(0)R".
~C (0)NR™R"™, —-NR™R"™, -CH=NOR"“. -S(Q) R*——#} j 2052
. ~(CRUR'™) (Ce—Cw F A ). —(CRUR') . (4-10 5T F 3K) .
—(CR™R") (Cs=Cio L) #o— (CRVR') .C=CR'; HF Lk X # 3K
Jh. SR Fe e E Tk C—Co k. CCobtA ik & 4-10 L&
TS ik, k. A, FAS LA TRE 1 £ 3
ABCRLIRAR, ARk AR, Ak Ak ZATER. =AT

23




AL, &R I, -NRPSO.R™. -SONRVR™. -C(O)R"™. -C(0)OR™,
—0C{(0) R", -NR"C (0) OR™®, =NR"C (0) R"*, ~C (0) NR""R"*. -=NR"R"*, —OR"?,
Co—Ciw B0, Co=Ci H I, CoCp I, —(CRR'™) (Co~Cro F #) Fo
~(CRR') ., (4-10 T4 3);

%7 kel

a) LA AL AT, AESHEMNT, £4 25CE£% 100C
WA, ek RS T XA,

RG

I

OTf

\
N
36

H 4 Tf £ -S0,-CFs, R°Ade EATE S &Y;
M58 X, 37 64

24




W B

S AF F A 0 B S R IRAR ey b k-2 - B AT R b

ENEF

KB B T Je g R G- AT A4, ST T
%’L@b%i:i/éii%’iﬁuri&%éﬁé‘ﬁ, Fl do 5 JE .

AERERFGBAEFLDH. LARALEARERGLT 4R
HACG 0 T ke B B AA h m e,

BAABZTHAMN SR A KRB LS L G455 5550
QR BREANLEEmie N6 FA TR miei, Amiaiik
IR A KGR FG A E ARG mle s KA, Sz
WAk s an o pr A L e 3k A, R R EA AN R T /RS E LR
G b AW FEREA X,

KT R A T, Ras RBEABRE OGN KLALHIETH
AR skeg BP o F R AL B RAMAAER. B 250 X A
WA A T o B, B iR IR R G B R R AR A TR R Ras AT
AL R e 4. RESH Ras BB ATALT SAANERE, &8
T 50%L L&A AR (Kohl F (413 » (Science), Vol.
260, 1834-1837, 1993). KL AW ERAE N ik RILE G358
A&, BREETAARES RN M. #—F1, KREA944
My VT e s AT 4R 3 i R AR O 454 I S0 M 9 AR FE

Al P AR R AT 39 4 R AL G AR AL B R M A0 AL A4 A I 18 R i
WO 97/21701, KA LMA “EwIE & iAbmrdr d) b (kek-5-38)
g 2Rk BRAT AT , BERATAA 199756 A 19 8; ARFHA
W097/16443, K AMA “HRIEBAH ML 2 EaRRAT LS ,
B ERAIFA S 1997 45 A 9 B; PCT/IB99/01393, F 1999 % 8 A 5
R4, AMeHhAy “THEREANG 2-2HhBirEHh” ; P
PCT/1B99/01398, F 1999 8 A 6 HILX, KW LA “THEHLE
Ltk AR AR 6y ik -2 - BRAAT A A7 PTA SX ) A LA AL M S A

1




Wi Kohl F XA B A T XAt AF Likd AL 8404
R 2

B A
AXPFEX 168
R® R®

R | R R
O T 5
1 R
REHF LT e RENIH, L
R F Tk 2-F3K C-3 5 C-4 05§ — 44,
R'3%t A H. C-Cuk, —(CR"R™),C(0)R"™ -~ (CR"R").C(0)OR",
- (CR"R'™M OR™ ., —(CR"R'"),CSOR?®. —(CRR"™) (Cs—Cw K K).
~(CRYR")  (Co=Cio 5 ) F2— (CRVR'™) . (4-10 ST 3R) , 3L F Ark an ke 3k,
FRMEL R AATENE C—CoFi. C—Ciofosridk 4-10 T
g A; bk RUAHB H sk, el b aE-TaaMeIR,
SRR 1 E 4 A R BRUAK
R A 5. 8K, —C(O)OR" 33t B iy R T XA 4o AR FR vy AL HL
AR, R ORL RO RIEFEMHAR H. CCokidh. C-Colidk.
C—Cotedh. B, S Ak, =874 =R FHRE. &HE. -ORY
~C(O)R"” ., -C(O)OR'™. —NR"™C(0)OR"”. —0C(0)R?. -NR"SO,R".
~SONRVR'™ . -NRC(O)R”. —-C(O)NR"R™. -NR"R". —CH=NOR".
~S(O) R~ HF j &£ 0 & 2 69%H. —(CR"R") . (Co—Cio FH).
~(CR"R'™), (4-10 & % 3% ) . —(CR"R"™M.(CoCw 3 % K ) #
—(CR"R') C=CR"; A LR KA. FRP LIS TieE
Co-Cu F . CoCoiFosf i 4-10 AL NANA Ardseik. Wik,
bk, Ao Je SR T Mk 1 £ 3 AR FLIRAR, IRAR IR gk b3k




A, AU, A AT, ZRATAAE. FERI. -NRUSORY,
-SO.NR'R"” . -C(O)R"™. -C (O)OR”K —-0C(0)R'*. -NR“C(0)OR",
“NRYCCO)R™. ~C(O)NRR"™, ~NR"R". -OR"", C,—Ciobo k. C.—C, ¥k,
C.=Cro e Jh . = (CRYR') . (Co=Ciro F ) Fo— (CRPR')  (4-10 T4 3R) ;

7 %K 4-10 LRI, Ak 1-4 A ROIBUGR R R

R*Z H. -OR"™. -0C(O)R™. —-NR"R"™. -N=CR'R". —-NR'’C (Q) R™.
A —C(O)OR®. -SR” - (CRVR'™) (4-10 T H}), K Frrskdesx
REAHH 1 24 A RFEBBAK;

R” &~ (CRVR"™), (zko& L) &~ (CRR™) . (Wbo 28), M Arikoked
A F AL L2 A RO

A R EMEA Ho C-Cottik., —(CRVR™)  (Co—Cio REEIL) .
—(CR™R")  (Co~Cio F45) Fo— (CRVR") . (4-10 L4 3R); AEFRLA. F
KA ek RVAATikILE C—Cori. CColoii XK 4-10 T R3R
A4S B RVIRARAR H Mo @342 & T 038, FpTiki
A1l E 3 ALK, R st . SR A ZRTA
ZRYTAL. 28K, -CO)RY. —C(0)OR™, ~0C(0)R™. -NR"*C (0) R".
—~C(0O)NRVR"™. -NR¥RY. #3. C,—CottiA C—Ci I EI;

At FT 020 MER, 4 kIt 1 £5 68K

HFARP I R IHAH X C-ClE, EFHqRtAdl, T
—(CR"R'), 3~ (CRVR") WA AT H T L6 R Fo RV L& B 1k 50455

RV B W RZZ UM SIRAL, 122 R°AA;

R'“ 3k A W R 2 SUATARAE R IR A 7] £ A—SiR''R™R";

R, R™H» RV B @Bt A R EUAMMPAEA AL, 122
Y RY. R"Fe R Z —FE H.

e X 1o AEF 2 2#H 1 240 RERAEBRAY 5 X6

SR, FHRAGX IS HREFTZAE LI EAAR
qukfgﬁuwjvktv;za@w}g%}Jrsaﬂ;., Ffdg X, 1 AR Z
R E A A RRARERKNG 5 EEMEN 5 K 6 T AN
sb, fhik, 2841 £23A43%A0. SNGERT.

3




Eibfhited X 1SS 2 XY AU C-CRARTHILT I
AR

AR X L AR T RRAH 1 £ 4 4 RAHRAH
—NRR"™. -OR"™ &~ (CR"R"), (4~10 L2 3r) 9 A2, H P ik 4-10
Fexpk g =gk, ke gk, bk M fegk Ik, FHL M, AT Fearak—
A RO BAR, dhibi, RUEHE. AAX ==L,

FA ke X 1WA LT R 2 H. -0R™. —-0C(0)R"™. ~NR'?R™,
~NR™“C(0)R"”. £k, —-C(0)OR"™. —SR™ - (CR¥R").(4-10 L 3R) &
AR, AP ar RPARNK 1 £44 RPEHRK.

FAedts X 1A HRAEFR. R RPHFREIHEH T B
C\—Co bt Ik o ARt

k.35 05 A K R 4o 4 (L 46

6-[ &K -(6-A-bw-3-K)-B-FA-3H-zk4-X)-7¢
] -4- (3-FRA) —1- W R -1H-"%ok-2-8 (fuefagdh A) ;

6-[ & 2~ (6- -t -3-4)-(3-F A -3H-zk st —4- K )- 7
E]-4-B-8FEK)-1-FHA-1H5ok-2-8 (xfekFH4EB) ;

4-(3-F-FH)-6-[(6-F o -3-3) -# K- (8- F X 30k
—4-3K) W3] -1-3R 69 3L P AL 1H—Bek -2 -85

6-[ & A& -(6- R - o -3-K)-(3-F K -3H-vkek 4-J)-
R]-4-(3- 8RN -1- R A W 105 49k-2-F;

4-(3-5-F ) -6-[ (5-F—br—2-3)-F# K- (3-F 1L -3H-%
~4-JK) W -1 - 1H-E vk -2- 8,

6-[ A A - (5-f-wbwe—2-4)-(3- W -3H-sk bk —4-JL)-
A1-4-B-FF ) —1-F -1 H—E9k-2-5;

6-[ & k-5~ F-wbwe-2-K)-B FTHA-3H-vkek—4-JL)-F
K] 4= (3-FFK) - 1- H A T IR 1H- 5o -2 8;

6-[ &I -(6-A -t -3-K)-B-FI-3H-skk4-J)-F
K]-4-(3, 5-— 8 FK) -1-F - 1H-Evk-2-8;

6-[ f Ak -(G5-RA-%mr-2-4&)-G-F¥A-3H-ked-4-3)-F
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A]-4-B=F-FKE)-1-F A - 1159k -2-8;

6-[ (- R -k -2-K)-F KX -3~ FHA-3H-skk4-HL)-w
K]l-4- (3-8 %~ %J;%) - A -1H-% vk —2-F;

RA -G R - -2-8K)-GB- P I -3H-skvk-4- L) wp
Al-4- (B-CAaKFL)-1-FHE-11-5vk-2-5;

6-[(6-S-mbwe -3-JK)-F X -3 VI -3H-skvk—4- X))
] -4- 3-TLRILFR) - 1-F - 1H—E k28,

6-[RA-(6-K - -3-K)-(3-FH-3H-skek—4-FK)-p
&]—4—(3—&%%%&)—1—‘?% 1H—&vk-2-4;

IR P (bl Ep-2- K- -(3-WIH-3H-skmk—4-J)-w

ﬁt]—fl (3~ - ) —1-F - 1H-"Eok-2-8;

6—[&1% (6- A - -3-K)- (3~ VI -3H-skk—4-3L)-
] -4-(3-5-2K3L) - 10—k —2-8;

(—)—6{%%—(6—;,1—%%—34;5%(3ﬁ‘PJ;£—3H—fakvé—4—££)~‘?
AJ-4-(3-RF ) -1-51 /AT R - 1H-Sdh-2- 8;

6-[ A K-(6-FHA-wbow-3-K)- (3 FHhA-3H-kukt4-F)-9
A]-4-(3-FF L) -1- P HE-1H-5dk-2-8;

6-[ & I&- (g -3- ) - (3-¥ A -3H-vkm—4-3L)-F 3 ]-4-(3-
A-FIR) -1-srm A R -1 H -k -2,

(+)-4-(3-5-F ) -6-[ (6-& g -3-4) - & K- (8- -3H~
wfed—4- ) YIR ] -1-3R g NP k- 10— Bk -2-8R; Fo

LS mey sy LT dm .
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;t \1:.
B 2k £ T A W) 4R R IR C-3 5 C—4 W 5 4okt
RYA B, LA —C(O)OR™ S vk A W R 58 SUPT AL 64 B4R S 6 3L |
CHEAR. RL R RRBIMEAH C-Coltd. CCuifitk,
C-Coteth. W, R, Ak =RTFE ZRFHRE ERKL -0R
~C(0)R”. —C(O)OR"™. -NR"C(0)OR™. -0C(O)RY™. -NR™SO.,R".
-SO.NR"R"™ . -NR“C(0)R™. —~C(O)NR"R"™. -NR"R™. —-CH=NOR".
-S(O)R?*——H j 2 0 £ 2 #5&H. —(CRPR™) (Co~Cro ),
-(CR"R'") (4-10 T % % ) . —-(CR"R™M(CsCi 2r 5 KX ) o
—(CR¥R'"™) C=CR"; A Pp LR EAAFEKE. FAALRIFH5 T,
ComCro . CoCostArdf i &K 4-10 L3R M4A; pradbeit. Wi,
b, FR e Je g ST AL 1 £ 3 AR, BRI 53k
B, Rk, A ZATR, ZRTFTRE. REIE. NRUSORY.
~SO.NR“R"™. —C(O)R"™. —C{O)OR™. -0C(0O)R"™. -NR“C(Q)OR".
~NR"C(0)R'. —-C(0)NR'R", —NR"R", ~OR™. C,- Co b2k, C,—C, k.
Co—Cio 3k, —(CRPR') (Ce=Cro ) Fo— (CRVR™) ((4-10 T H3R) ;

7 RFH A4-10 TR, #H 1-14 A R A

RY & H. -OR'™. -0C(0)R'*. -NRR"™. -NR"C (0) R". %3k . -C(0) OR",
~SRY K- (CR¥R") ((4-10 L&), AVHERAREAK 1 £ 4 4
R J& ) BAX ;

R 5L~ (CRR'™) . (skvk 2) 8~ (CRUR™) , (kmt &£), K P prikeke b
Hohr AR A 1 R 2 A RPIRILIRAK;

A R EMHAEE O, C-Cektih. —(CRVR") (Ci—Cio F LTI .
—(CR™R")  (Co~Cuo FIE) #2— (CRR'™) (410 LZ3R); Frsrdbuit.
KA sk R TS CoCio K. CoCotbA It K 4-10 TH IR
A4 bk RUBAR IR H v SN2 L3603 7T b 6 A 3R, AT ik
1 E 3 ABURAIRAR, Bk Tbsk A |, AR BR = RF A
ZAFAML. H&KE. -CO)RY. -C(0)OR™, —0C(0)R*™, —NR"C (0) R".
~C(O)NRR", —-NR"R"., #J. C-Coluiide C—Co A




FEA AR I 0 E 5 6 H;

FEA R A R IR I3 H R C-Cosdk, Xfa ¢ & 1,
“(CR"R™M) I HAFEALHR Fo R 24 A 25 65;

R4 B i RZE AT RAGIRARL, 22 R°ARELH;

R™ %t B W R E AT AL A AR I 7 & fr-SiRRRY;

R, R"F= R" & @ #k 733k B RPAXFTRBGRRE, 223z
Y R, R"H RY Z—FK5E H,

K12 ETATHEX | CAHEG FRK X 12 040902
N 1S htgdhdhak, AXPROEX 120D EFETHESY
A M.

AEPEFEX 6 e

A

B2k A T T 6 3Rk IR C-3 b5 C-4 0 B A4

RPELW. Wk, —C(0)OR 3L A o7 R AT e IR K 64 2L H;

AR R R, RAR I H C Co¥ih. C-Coifit.
C.—Co R, ®. Rk, Ak, ZRTHE. Z8FEKE. HFHKL. -0rR"
~C(0)R"™. -C(0)ORY™. ~NR"C(O)OR". -0C(O)R'". —NR“SO.R".
~SO.NR"R"™ . -NR"C(O)R'. —-C(O)NR™R"™. -NR"R". —CH=NOR".
-SO) R*——H ¥ j &2 0 F 2 eh%H. —(CRPRY) (C—Cy F L)
-(CR"R") . (4-10 & % 3 ) . —-(CRR').(C;-Ci 2R #& 3k ) o
~(CR"R') C=CR"; o Lk M egarbek. FRhP LI s T,
ComCu K. CoCott A IR L & 4-10 T3k 34 prisuik. Wik,
IR, Fh A e Tkt 1 £ 3 ARSI, IR 53t




A, fb. Ak, ZRVHE. ZATRL. &R -NRUSO.RY.
“SO:.NR™R™ . ~C(O)R"™. —-C(O)OR“. -0C(O)R". -NR"“C(0)OR".
~NR"C(0) R, —C(0)NR"R". ~NR"R". -0R"™. C,—C, %23k, CoCiu B L.
Co—Cio k. —(CRVR") ((Co~Cio F &) #o— (CR¥R') ( (4-10 TH: 2R) ;

ZRAFH 410 AR, #1-4 A RPFRRLTA;

R* & H.-0R"™. -0C (0)R". -NR'’R"*, -NR"C (0) R, 3L, —C(0) OR",
~SR™ K- (CRR")  (4-10 &%), AVPHERF RPEAA®L 1 £ 4 4
- RV H X

R & - (CR"R"), (shnd 3L) K~ (CRVR™)  (wkve ), HPrrtickni i
e Ko 1 X 2 A RREARARK;

FAN R I A H. C—Coltdk. —(CRVRY) (C—Cio FREEH) .
—(CRVR") , (Cs~Cyo F 3&) - (CRR'™)  (4-10 TH3R); FAIRLLIR. ¥
;ﬁwﬁzz}&i/‘r RAW Tl C—Co, k. CoCottFrIfE R 4-10 L J 30
FAA bk RUBA AR H A M AL & T A 3R, ATk
W1 E 3 ARRATUR, KA SGLBE A . fUR A ZRPA,
ZHFTAL BHRHAL -COR®. -C(0)OR™, -0C(0)R™. —NR™C (0)R".
~C(OINRVR"™, -NR"R"™. #¥%. C-C ik C-C.hAA;

AU IR R 0 B 5 e 3

A R A RV % H & C-Chik, b ¢ £ 1, I
—(CR"R") P HAFLZZLH R FRUZE A IR T4,

R A W RYE LA SR, 4258 R R A1

ko R SUSTIRAR 69 BUK L B A Fo-SiRTRRY;

"\ R F= RY A B33k g1 RY U PG IAEL, 2245
YR, R e R Z—A AL

K64 -THTHEX 1LsBe Pk, X 6P b X
1o meg i tarik, AXPA KX 6 LSBT E TG TP
sl

AEMEF R 2444




Hod

LA T Tk sk IR C-3 B C-4 W 5% = &4

R 5% C—Cs o 2;

R°ZE M. R, —CO)OR” &Kk B &1 R & SUPT AL e Ak L eg 2L 1

AR R R, RRF=R B33t A H C—Cobtik. C—C Kk,
CoCot. W, R, AR ZfqFE =RFAE H&KL -0R".
-C(0)R"". —C(O)OR™. -NR™C(0)OR". -OC(O)R'. -NR™SO.R'".
~SO.NR"R"™ . —-NR“C(0)R'*. -~C(O)NR"R". -NR"R™. -CH=NOR".
—-SO)R"— -~ j 2 0 F 2 &5%H. - (CRPRY) (Co—Cy F ).
~(CR"R'") (4-10 7 % 3% ) . -(CRR') (CoCi 3 ¥ ) #
- (CR"R'") C=CR"; AP La#xAAMezmiik. FRhPLunfsTikS
CoCr k. CoCotiAvIR i X 4-10 A A A Araksnik. k.
Fht . FRAe T M 1 £ 3 ARARIEIRA, BRI IR 5365k
A, Ak, A, a7 ZRTFTAKE. HEHHKL. -NRUSOR®,
~SO.NR"R"™ . -C(O)R'". -C(0O)OR'*. —-0C(O)R™. -NR“C(0)OR".
~NR"C(O)R". —C(O)NR"R", -NR"R". —OR". C,—Cio Bk, C,—C,o M k.
C.—Ciu ek —(CRVR'™) (Co—Cio F 35) Fo— (CRPR™)  (4-10 LI 3D ;

7 A 4-10 A, A 1-4 A RPIRAR LI

R* % H. ~OR"™. ~0C (0) R'%, -NR"R"™. ~NR™C (0) R*. #.H. -C(0)OR™.
SR K- (CRYR") ((4-10 A 4:3), KAy isx R4 1 £ 14 4
R A& P R AX 5

R’ - (CRVR™) (2o £) H— (CRUR™) (o 3k), o Ak oked ik
F BT LR AL 1 &R 2 A RTIAR IR IR




FEA Rk bk B Ho C—Chodtdk. —(CRYR™) (Co~Cyo FREEHL) .
—(CR"R™) ((Ci=Cio 77 A8} Ao~ (CRUVR'™) « (4-10 LX) A RBIL . 3
WA B3 RN P T i3 Y Co—Cio F . CoCodl AR &, 4-10 70223k
CAMA; b RUBURAR H DM QR E TGS, Tk
M1 EIAMARRARK, RARARZHAAT., &4 AL =571,
ZRFAK, & AK. —-COIR®. —C(O)OR™. -0C (0)R™. —NR"“C (0) R™.
~C(0)NR"R", -NR"R"™, &J}K. C-Ci¥clhidr C,—Cs R EAIK;

AL BREHAE 0 £ 5 69 8H

A R Fe R B2 H & C~Coboik, AP ¢ &t 1, w
—(CR"R™)  FHATEZXM R °F R ZE AL,

RVt B W R SUPTRAE IR, 22 R A A N;

R"iL B W R Z L AT 465 AL ) Ao -SiR'R¥R"Y;

RV, R RYA AM it Al RVFNUMBBGIAE, (222
Y RY. R"He R 2 — R 2 H.

K25 HETRHTHER 1L FRlk, X 21bha 2K
1Moy 2Tk, KAPZEOEX 2EDHa S F LTS E
e Rty

ARXPEG BHHOEALRNGRL BT ked 7k, %
ik OISR ER AT OB BA L TN AT L X 1. 2. 12
X6 S g LT 6 A E RN A R vl Ui 2.

AR YEF AR OEAENN LAY T et K65k, &
ik S R A RA R T BT X 1L 2. 12X 6
ot R i 2hF LT oy R E NI ke sLah 424

AEPA T BERALFT Y Frmie ARG H 7%k, ZFkaiEls
FFERZFHX 1. 2. 12X 64U REEFT LTS 6 EREN
e 5L F8 T MNES ARG HL S, E—FEk5 X, &b
PG AL A AN, RAAAN. FTARBA. FAREE.
AR -TFIpA A, mlARRRRN. & ded iR . AR
WY A . B Ao A AR A 4.
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AE - R i m e A K7k, kbl
F—-ZwX 1. 2. 126X AGFETHTHREIERNIEY
A kSRR TS, KX 1. 20 126 ddh, B
ARG EL BT ELESER PRI R Tmler kLT A%K
0, AT HEG L ERAARCdot), IBTLTARERIFE
B RRG I Bof . ERAERE T R T, AL RS HEL G TUHRER
Prifmvlid &, | |

YAz X 1. 20 12 K 6 {LAOWERB I FF WA =T 3508 57 F B,
AHFAAHBNORAEZRP/ZIpH X LB ER. B, KAk —
B BB RIS T F e S TR T &, By ke —
A 1. 20 12 X6 e L5 LT3 65 &AM ol 1L
DM, ZEABRME T mIO R E T HRE TR, ZF5 &P
a4, BRI TURE A ERZZSH AT F
¥ v e,

AEWEFEMTHHOIEALNGHILGH ST ot kas
Pripodh, Kb apfERAEGHRBEA KT LATE LR
1.2, 12 % 6 AW ARLLEREHNY, o5 ETHTGHAK,

AEPEFEM TR OEALERGAL T T r o ERe
Hambdr, AfesifmeitRAREN e EAAZLHX 1. 2, 12
R 6 AR XRBEMNY, PEFETETHRK,

AEERTEANTIHHOIEALNGGA IS F S mpt ks
hmb, EPasdA T AR 1. 2. 126 4LAMREH
FETIGHL AN BHNTEFTHNGNE, o F ETHEZHE
W, f—Hr s XF, ZAFEATANEBNA LY LM, AL
M. AL BARAE L. AREFHN. wr B e A, B
A e A, AR AR, RBE R a4,

AXPEGBENTHEF ALY ERRKEGF LA hBEW,
WM KA AME. NSCLC (IR MR &) . Ff. MAEE. K
W, R L HIFEE, ARKRBRALERE. FTEE. FLEE. ABE.
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BT REHE, W, k. SURAE. afna (Bl F S hf. %
TH.TENBE. THAE PMEREIINE) . TALKRR. R,
D aFE. NS AR HE (HeTRER, TRIEERE LBRE) .
RBRARE. Al BER WHRE. BHEXEHG . LEY
TG, KO CE. BWE. FRRATERE (5 mibs.
R EAE) . U BN IR R G (41 de B ONS M
AR, BTAZBERBREEEE) . 58448 (Zhysd
AE) . R RS, A E. EHAER. REWARIEK,
AL KB R HPV) o BB %, ZASH AL IWHERAE G HSE
AREFGAX L, 2. 12X 6440 RBAASWGSHFETRESGERE
A,
AEREFERTHTHILIDHERAIEEG T FFhhms iy,
ZAEMRKRESR B M. NSCLC (FhhWmlalif) . 8. BIRE. &
FhF. SHELSHHRERE, AMRAMALZER. T5E. FES. AWE.
IR &, H&E. W&k, LBRE. BfNE (e adlk. H
FRH.FETARE. THRE. MESRISTNE) . TAERE. £EE.
D FE. A R4 R (Bl PRESE. TRIBERTLBE) .
B AR, RES. MER. WKL BHEIEHEG LK. LEY
TR, KE MK CRE, BHE. FRWATERE (Flefmies.
W), LA M. TARAY 2 2R (4] ke JR A M CNS e,
FHe M. BTAY IR AR RERER) . oL (BLwEs
AE) . IR AR B A, . EHELAR. REWTAREX.
AFUKIK T 7 (UPV) Ao B3 F, AW L&A RAR TN
X 1. 2. 12 % 6o zsPhesths LT ey i REMLy.
ALZES AR TIHHGLAD T miat kg Fkfihasd
A, EMAS YOS - FHR 1. 2. 126G RIEGFETES
Wy 3k R A A — S F R — AR S AL A R AR E 5T
A ARI AR GBI, RS &R ZIrd St w mie kK.
R AR TS X 1. 2. 12X 644540 MAAIAEN




F kA A, e MMP-2( JL -2 0% B G i 2) I 4 7). MMP-9
(-2 %A 9) HH 4 COX-TT ( ZRMmEHE 11) ;prqh . AT
69 COX=TT 4941 #1 #4 524 &3 CELEBREX™ (alecoxib).valdecoxib
Fo rofecoxib. ARMEK-EEZ GBI H ANMELE W0 96/33172
(1996 4 10 A 24 BAI) . W096/27583 (1996 3 A 7 A ).
Do E R $ i No. 97304971.1 (1997 57 A 8 B4R X)) . B £ 4|
P35 No. 99308617. 2( 1999 % 10 A 29 A% ). ¥0 98/07697( 1998
F2 26 BAF).W098/03516( 199841 A 29 A A1 ). W0 98/34918
(1998 % 8 A 13 AAJF) . W098/34915( 1998 4 8 A 13 A A ).
W0 98/33768 (1998 # 8 A 6 B/AH) . WO 98/30566 (1998 4 7
A 16 BAF)Y . maEH Pt 606,046 (1994 F 7 A 13 BAF) .
i £ R P 931, 788( 1999 5 7 A 28 HAJF ). W0 90/05719( 1990
45 A 31 BAJ) . WO 99/52910 (1999 10 A 21 AAI) . WO
99/52889 (1999 4 10 A 21 HAJF) . WO 99/29667 (1999 46 H
17 B2 ) . PCT HE:¥# No. PCT/IB98/01113 (1998 5 7 A 21
A3 ) . B 5 A P35 No. 99302232, 1 (1999 4 3 A 25 BHEE) |
31 R 3k 9912961, 11999 56 A 3 B ). £ 1 1&E 8 P No.
60/148,464 (1999 8 H 12 X ) . £ B +4] 5,863,949 (1999
1 A2 8mA) . £HEA 5,861,510 (19995 1 A 19 A& )
FoBo M £ ) WiE 780,386 (1997 4 6 F 25 BAH) , ARy A
LA AL AR A A, 4Rk ag MMP-2 F= MMP-9 3¢ ] Al A L-F %A Rk

A7 30 MMP—1 &M AR, TRk, EAnsd TR AR G
( BP MMP—1. MMP-3. MMP-4. MMP-5. MMP—6. MMP-7. MMP-8. MMP-10.
MMP-11. MMP-12 #= MMP-13) M 2388 ibdpH] MMP-2 4=/ MMP-9
oy AR Ak,

SN T AL A6 MMP ¢ 4 oy — 2 A4k 9i 4 2 AG-3340. RO
32-3555. RS 13-0830 ﬁwTﬁH’oA#f

3-[[4-(4- - E /) -Eas]- (-2 R RE PR A -1 L) R
K- g,




3-5F-3-[4-(4- R F AX) - X /L] -8R L= 3. 2. 1]
Fhe -3 3% B 7 IR B

(2R, 3R) 1-[4-(2- A -4- A~ F AIL) - X 5rd]-3-F K -39 -
TR -2 B R R RO

4%[4~(4—”—7§~ ) - R AR AR ] - v—f«"éu b —4- 5 B 5 2 B

3- [[4 (4-R-RKAR)-EBm]-(1-ZA R FTEA-31TX)-
R&H&]-A

4“[4_(4_* ~ ¥R - KR AL ] - A -wbwh-4- % B A A BLR

R)3-[4-(4-RA-FXAK)-XHBMAL]- WAt -3-% 8 zat
79

(2R, 3R) 1-[4-(4- R —2-FA-FEIK)-FXHeL]-3-F 4 -3-7i&
—%%ﬂ—?’féﬁé&a‘é’é%%ﬁ}'

3-[[4-U-a-Fak)-Xam]- (-FREAFTREA-1-FE-2
) Rk ]-Fe;

3-[[4-(U-F-F AR -EBB]-U- AR R TEEA -vw &bk
-4-H)-&Hk]-H &;a-

3-9F-3-[4- (4-F - KAL) - Kb AR ] -8- A f - =3I [3. 2. 1]
%kﬁ%—%‘iﬁmﬁ%%ﬁf,

3-M-3-[4- (4-A-FAK) XAk -8- A &= (3. 2. 1]
FI-3-mm A LB, Fo

(R)3-[4-(4-A-¥X AR - (BB AR]-wa-+h-3-B®BER
47 i

Fo ik LS 6y 24 5 LTS 6 e im Hiudh.

FA b e R AR . 6,36 A COX-TT 940 A v 2 A MMP 3 4] 5]
5] LR AR AR R

X 1.2, 1236 4eHETRAETHHEHEM: 425 FFwHRA,
] 4w 545 dp ) ECFRO R K A K BT 24K R E 65 %4, 44 EGFR du4k.
EGF 4tk Fo EGFR 374 #); VEGF( nF A A A KA T )4 A, F» erbB2
FARI R A, #ldels erbB2 SHRELSHANS T A K, #l
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HERCEPTIN™ (Genentech, Inc. of South San Francisco,
California, USA).

EGFR 494 # 4] de R6 £ £ WO 95/19970 (1995 57 A 27 AN ) .
WO 98/14451 (1998 4 A 9 BAJ) . WO 98/02434 (1998 4 |
A 22 BAT) ftB4A 5,747,498 (1998 5 5 1 5 B&A) , ix
Yoy Jiu 7T AR A ST R g R B F . EGER-#p # fl & R T % %,
P44k C225 7 5—EGFR 22Mab (ImC]_one Systerﬁs Incorporated of
New York, New York, USA). 4t4&# ZD-1839 (AstraZeneca).
BIBX-1382 (Boehringer Ingelheim). MDX-447 (Medarex Inc. of
Annandale, New Jersey, USA) . OLX-103 (Merck & Co. of
Whitehouse Station, New Jersey, USA). VRCTC-310 (Ventech
Research) ## EGF & 4 # % (Seragen Inc. of Hopkinton,
Massachusettes). iXfe f4b EGFR—37 %] ] 5T v Al £ K &80 .

VEGF #7457, 44 SU-5416 #» SU-6668 (Sugen Inc. of South
San Francisco, California, USA), &5l X 1. 2. 12 3& 6 4L
bt %4 VEGF 398 fl 4 4o B £ WO 99/24440 (1999 55 A 20 A
A9F) . PCT BEF Wi PCT/IB99/00797 (1999 -5 A 3 HAER) .
WO 95/21613 (1995 F 8 A 17 BAH) . WO 99/61422 ( 1999 SF 12
A2Aaxns). £E%EH 5,834,504 (1998 4 11 A 10 B4 ) . WO
98/50356 (1998 F 11 A 12 A7) . £B+HH 5,883,113 (1999
3 A 16 amA ). £EEH 5,886,020(1999 43 A 23 AHA ),
(MEA 5792, 783 (1998 F 8 H 11 BH4A4 ) . W099/10349 ( 1999
F3H48H)W097/32856( 1997 F9 H 12 HA ). W097/22596
(1997 %6 A 26 BAJ) . WO98/54093 (1998 4 12 A 3 A 2AJF) .
WO 98/02438 (1998 4 1 A 22 AAJ) . WO 99/16755 (1999 H 4
A 8 AAJF) A= WO 98/02437 (1998 51 A 22 HAJF) , AA XK
Wy AT bR A b — T B TR W69 B4k VEGF Fp ) 7
4] % IM862 (Cytran Inc. of Kirkland, Washington, USA);
Genentech, Inc. of South San Francisco #54c VEGF ¥ % AR




Fo o 5 WE, ¥k A Ribozyme (Boulder, Colorado) # Chiron
(Emeryville, California) 6946 X # B, X 3bFe JLf VEGE Jp 4] 7 o
VAR AE A R ey A K AR .

$t 5k, erbB2 & HRdq 4 . 4]k GW~282974 (Glaxo Wellcome plc)
Fo 3. # B F 4k AR-209 (Aronex Pharmaceuticals Inc. of The
‘Woodlands,_ Texas, USA)% 2B-1 (Chiron), #T5X 1. 2. 12
;6 AL, PRk L W098/02434( 1998 F 1 A 22 HAH),
WO 99/35146 (1999 % 7 A 15 HAJF) . WO 99/35132 (1999 4 7
H 15 A2JF). W098/02437(1998 F 1 A 22 H.#). W097/13760
(1997 F 4 A 17 A 2JF) . W095/19970 (1995 57 A 27 HA ).
%M+ 4 5,587,458(1996 4 12 A 24 A#iH = £ B £ 4] 5, 877, 305
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1.

i 96-FLA E &K, AA LS GUIREB G IREIR ;YA L RILE
#% B (FTase) 484 7 fF k1o, MEFSAXHFHELE: £ 100ml
FEAE/MgC1,/EDTA £ #3744 k% 40 S8t (£ Dounce %
%, 10-15 #4), £ 4CT, ¥4 >4 1000g T H 10 54,
fe 4CTF, ¥ L 17000g FHAHF S 16 040, REKEMFL
i, e iE Bk, A A AR EH 50mM & Tris HC1 (pH 7. 5).
5mM DTT. 0. 2M KCI. 20uM ZnCl,. ImMPMSF, £ 4CTF, 4 178000g
T RAES 00 54r. bibmARS 4L FTase” , MABGRKRE, F
5, M fE-TOCTF.

A F @ % A FTase 4K #h#p % 4F A & 3@ % 7k & Amersham
LifeScience Wik 7 sked T4k, 4 M A6 ERIEESE (3H) WiKE
F E (SPA) X714 (TRKQ 7010). 48 100pl KR FRZ FTase 615
SEME, LA A 50mM N-(2-F T HR) ek -N-(2-Z&7%) (HEPES) pH
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7.5. 30mMmgCl,. 20mM KC1. 25mM Na,HPO,. 5mM &L 48 (DTT).
0.01% Triton X~100. 5% =X Z# (DMS0). 20mg #L FTase. 0. 12mM
[3H] - sk w% A& 4 8% 8 &7 ([3H]-FPP; 36000 dpm/pmol, Amersham
LifeScience)#= 0. 2uM £ 4 % J54¢ Ras K KTKCVIS (Bt—-KTKCVIS),
J& A PR o B Bk N- Kk A4 £ b, sliat £ ) HPLC & R fe Stk
FNEER A B R, mAN EDTA #3ER B (TRKQ 7010 K H & F % k%
#) . BIGAE BTCTIF 45 54, WA 150p]l AFREZ G4
W F 49 SPA k45 (TRKQ 7010) - A B REHAE TR T IEI 30 54,
3K 57 R B Fo K S X A 69 Bt—KTKCVIS. ] A MicroBeta 1450
AR ERMTE SPARELSOHARNE. ARXRMNZLL4T, B4
L F R EILZ AR, Bt-KTKCVIS #o FTase UL 2B X 4, -
VA3l st Bt—-KTKCVIS %5 FTase AHZAF A3 4EM. BERoEBR & T
T R IR FPP Ria Aoy, PR AW R EZMTEEA.

i AL S E T 100% DMSO. #HH X o AT,
Aok RIEMIT TR BIL (AWM %68 0%, MRkt
MEELRGHNER. ATFRHNE-RAEMA IC 4, €254
Bt—KTKCVIS &% 3-# s K sk R AU R BT & 69 3 L.

AR bk k., AT T3 ke e A X 1 A8 4- 44k st
R Ak R AR B EA AR S, KM H) £ 40 & I KTKCVIS- Ak
ok AL VE 6 TCs 1A K% T & %F T 500nM.

RAET R E#6, AMERALNGEATEH. EMNMELE. LAEHK
PAEAFE B AR R E RN, A5 E LA ZR
3.

9o A 1

A-(3-H % R)-6-[(6-F—mbw-3-K)-FI - (3-F Ik -3H=k&
~4-4k) - K] - 1H-—"Fvk-2- AR

1A, 5-38-3- (3--3F ) 3K 3F Le] 5784

£ 0C. FH NAAT, GARALM(19.8g, 495mmol) & TV BF
(36m1) &k P A 3-R GAE(17. 5ml, 149mmol). 444 0C T4
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30 54 ERMBIEET A 1-8-4-FE3K (20g, 99mmol) 4k,
AR ST 3 A, Bk E R, R FRA A E g
YoshJE, AT THRE McOH, ML EMME LB LE (Et0AC) 5
KZE 58, AHEREKEE, £ MgS0. T8, A7 Tks, 73
KA E Bk, FiRBAAETA MeOH b, W 1A MY, H%
& B4k (17. 3g, 55.9mmol, 56. 7% F), LM B LG —F sh4b,

1B. (2-R&HA-5-3-3FK3)-(3-5-F L) -7

) Gl 1A A7 AALA4 (22, 14g, 78. lmmol) 5 THF (300ml1) %
PN 276ml FAL4K (I1) (f£ 20-30wt. %3E & (HC1) 85 10wt. %
BER)., REBEHHI 1.5 0N, REFRLBREHBEINLKRT. K
A ARB Gk PRE THR. 2KREASHA AV (DCM) EIR, DCM
Jik 4 W Bk 4ede NaHCO, A» Kbk, DCM K% MgSO, T3, ik,
A HZ T k%, 113 1B AR, A X F & B4k (21. 86g, 70. 4mmol,
O8%M A) . 1% B4R A4k A B L% 3t —F shib.

1C. 6-if-4- (3-&-F3K) - 1H—Evk-2- 8

BT NAAT, Fa#s 1B 440604 (21. 86g, 70. 4mmol)
R LAY R (140n]) . iz sk T EIBF A 26. Tol (282mmol)
AT (Ac,0) . 80ml (56. 3mmol) = L hx (NEt,) A= 8. 60g (70. 4mmol)
4—- W RZ Ikt (DMAP). RSB R B RSV ECK, EZRBRETHR
20w, ANRAMANEFEEE, BRERKERE. BAER
ik (B1,0) #hik, £ A2 T T8, 8 9564 1C #754406-4 (21. 57g).
A, WA RFE LA EtOAc P, ARILE, 155 54 4. 64g
FRHAC A, 4 F 3 20, 21g (60. 4mmol, 85. 8%N &) 65 F A 1C
LAY, AR BJ%J 5k — % st

ID. 6-f-4—(3-5F-KA)-2-P AL Sk

ﬁ_ﬂn’e N, AT, ks 1C A4 (6. 45g, 19.4mmol)
LA Do Bonl) . AIE AR TIRANZ YA AR v R M &S
(BF.OMc,, 2.99g, 20.2mmol). K B R%4&-4{ESLiR)ET HHF 156 b
B, $%EH 0CTFA, mA 10%4 K NaOH & # (40ml1) . 1ER A RA
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%m‘i#kiim, YA o< b, KRG E DCM B KR Z R 4 8L, DCM &8

WA G, B MgSO, T, AT THRS, M5 6. 11g4n4. 263
o 2hA, T DOM 4 4 Zh B0, 49 3] 236481 1D 474t a4, A3k & B4k,
5.23g (15mmol, 78%M #),

C1-MS: m/z 348/350.
| IE. [4-(3-f-FK)-2-F &AM} -Edk-6-4L]-(6-&-wtwr-3-

) - (8- A -3H-=kek—4-) - &

E-T8C. F8H# N ART, G FEFEH 1D 43444 (1. 47g,
348. 6mmol) #§ THF (10ml) % #& W i v £ T K A4F (2.5M ThuiE &,
1.58ml). f-78C T 30 24/, MmA(6-F—wwe-3-4)-(3-¢
H-3H-vkek—4-3) - P& (582. Tmg, 2.64mmol) # THF (10ml) X &,
R FRA BB EZHRYeRIE, #IF 15408, £0CT, qRsH T
Do N FACE R KT ., AT R G F & THE. KR4
45 (CHCL,) 3R, AWERTARHA, 4 MegSO, T8, EAFT TR
G, MR MTY. 23 HRKREHE KN, A MecOH-CHC1,—NH,0H
(2:98:0.2 £ 5:95:0. 5) 4 A b BiAl, 53] L4444 1E HF80EH, #
% & B (943mg, 1.92mmol, T73%Ik &),

Cl-MS: m/z 491.1, 493.1 [M + 1].

IF. 4-(3-f-%A)-6-[(6-Ff bz -3-A) - K- (3-yH{-3H-
wford ~4-38) W R ] - TH-"E k-2 B

@) T4 1E FRHALAH (4.67g, 9.53mmol) 45 THF (340m1) HE &
g7l ek AL A (HCL, 14ml). RA44E 60C T ik 5 0y, AHE
MG, Bd THE. KZE#M 40%4 7K NaOH 8 £ pll = 79, JA CHCl,
FIRETF R, AR EGANEREAKLE, 2 MgSO. T, £AZTTX
i, 145 gk 1 FRAASY, ARZTEEGERK(2. 465, 5. 17nnol,
SA%YC ),

Cl-MS: m/z 476. 8.

5 34 2

4- (3-8 K L) -6-[ (6-HA-re-3-RX)-#Z K- (3-FHE-3H-K=%

50




~4-38) - I -1- WA -1H-"Edk-2- 5

6 4 (3~ R-RXK)-6-[ (6-f—hw—-3-38) - F k- (3- P IH-30 -k
—4-J) - IR ]~ 1049k -2-8 (351mg, 0. 737mmol) & THF (15al)
ok AN 40% 4K NaOH (2ml) . F & = & A 4 (84ng,
0. 369mmo1) #= ¥ & 2% (0. 078m1, 1.25mmol) % THF (4nl)iE&. R R
REVENRBETHES 400, RELEALECICL XX W48, A
MR Rk, %% MgSO, T, AN Tl #ahrh. s
Jz &% ik %4k, ) MeOH-CHC1,-NH.OH (2:98:0.2 % 5:95:0.5)% %
LA, R AL EY, A8 EBMK(200.3mg, 0.408mmol, 55%
).

Cl1-MS: w/z 491. 1.

534 3

6-[ & & -(6-R-hog —3-2&)-B-WHA 30—k -4-K)-¢
] -4-(3-F- FE)-1-FHE-1H-"vk-2-5

#H 4-(3- KKK -6-[(6-F0w-3-)-F A - (3-Wik-30-=
A~ - FRT-1-F A -1H-"5vk-2-8 (2g, 4.08mmol)%EF 25ml
T EEBLR (SOCL,), AFE, FENAATHIE2 M, ARETHRE:
LA, FHGRAAHETVR ERETRESG. BHHRKET
THF (20ml), wiZ#am Fa@AR A (NHy) 32 30 o4F. R aWAER
¥om . NH, A5 T3 15 I 8F. Bk THF &, 48 7= R44 4 CICL,
Lok Z ) 4B, AMEBRE, % MgSO,TH, EAZTRE, Hilké
A, S dlk & k%4, A CHCL.. %5 A MeOH-CHCI1,-NH,0H
(1:99:0. DA HRBLA, FRA4RMAEH, H & EHK. 065 g,
2.02mmol, H50%ILE).

C. 1. m/z 490.2,492.2 [M+1].

FAe B 4 Fo 94 5

6-[ & A -(6- R -wboe-3-4)-(B-F R -3H-=skwk-4-3)-F
) -1-(3- 52K ) - 1-F K- 105k -2- B &) we St A R ) 5 5

¥ 923640 3 AR A4 6-[RI- (4-F-K3) - (3-F A -3H-h%
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~4-JK) PR ]-4- (3- Lk -2 - 1- WA - 1" vk -2~ 8 (159mg)
oW A e e el S M 4R, A& CHIRALCEL™ OD (Daicel Chemical
Industries, LTD, Osaka, Japan #]3) (2.2cm x 25cm, 10pm; 7k
BLil: Sk/ B/ PEE/ —CR: 80/10/10/0.02; 25C) L&it &bk
e E R, EXBEEHGT, 5% 28ng fkﬁﬁ’tﬂmﬁ’]i‘fﬂk#ﬁaﬁil\(;—
#4) 4) F2 3mg %Txi?f?zﬁé’ﬂfrﬂkjr#]ﬁi B (5574 5). #Fatnk 4
PRl K5 26 E D 9T%.

% st 6

4-(3-F-KB)-6-[(6-F—w-3-)-FH-(3-F I -3H-okwt
~4-F) - F R -1-3R o R W A - IH—Evk -2 - B

@ A 1 AR 4-(-R-FHK)6-[ (6-RA e -3-3) -
X -G-FE-30-skek—4- 1)~ F A I-1H-"2 9k -2- & (100mng,
0.210mmol) &5 DMF (2ml) & Fm A NaCl (8mg). @%%‘:%(CSZCOs,
103mg, 0.315mmol) A (G& F L) 3K &k (0. 041Iml, 0. 420mmol).
JiR A A IR E T HM 15 8w, H A 0.041nl (:,%‘Fﬁ)%
&L 100mg Cs,C05. R EBAMA 60T Thik 18, REMEEL
CHCl., B Az 1 o8, AMERBAREE, 2 MgSO, T4, £ATTR
S, A5 E) IR . Bt B 658 3k 44k, ) MeOH-CHC1,-NH,0H (3:97:0)
A EBLA, RS, HEEEK(20ng, 22%KF).

Cl-MS: m/z 531.1,533.1 [M+1].

G T

61 5k - (6~ S - b2 -3- ) - (3 A -3l ok k4= 2 ) -
3] -4~ (3-% —*"f}t)—141@%?%—11—1—%%—2—%}

KNG g 3 MRAEAE (2R 4- -8 ) -6-[(6-F-
vttvas—z‘&)—«%ﬁi%—(&‘f]%—%—%%—4—2‘1@—‘?%]—1—%ﬂf::};&‘f’}ii
~1H-"kwk—2-#3 (400mg, 0. 75mmol) K& 4- (3-H-%(3)-6-[(6-H~
gher -3 4h) - k- (3- WA -3H-wkek—4- k) -F A ]-1-F R -1H-E%
—9-, {FF IS, HaERE, 137ng (0. 26mmol, 34%KF).

C. T. m/z 530.1,532.1 [M+1].
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92 545 8

1- (3-SR~ ) -6-[ (6-A-wbot-3-3) - % - (3-F H -3H-vk
~4=JK) W 1- 5 T - 105 wk—2-

WL FAk] 6 PTHE AR 693 4F, A 1-#-2-F L& 1% (0. 041m],
0. 42mmo 1) RH GEFIR) Fr ke, 4- 3-&-F L) -6-[ (6~&~trr—-3—
K)-HA- (G- E-30-skek—4- ) - PRI -1-30 @ & P R - 1wk
~2-#3 (99. 8mg, 0.21mmol) & 55 kAL Ak M 1F BV b AL A%, H G &
1K, 20mg (0. 038mmol, 18%iK#E).

C. I. m/z 533.1,535.1 [M+1].

T3] 9

4- (3-8 -F ) -6-[ (5-R- o -2-)-F - (3~ F R -30-km
~4-) -7 ] 1H-"E ok -2-F7

L Lks 1E PR ME 6 3RAE, W68 4-(3-R-%(L)-2-v
"9k (2. 89g, 8.31mmol) Fo (5—F—wteg-2-L)— (3-W L —3H-—=%
o —4—-H)-F B (1. 47g, 6.65mmol) A& 4.05g MM [4-(3-& %
Ky-2- W A&k bk -6-H]-(6-F - -3-3) - (3-F -3kt
~4-3) - &5,

R Y ks IF R 3RAF, ¥R [4-G-2-FH)-2-7
A -Edk-6-3]-(6- A~ -3-3) - (3- W -3H-vkut—4-)-F
Bf 4L 27K THF A HC1 & 8, [F 24744454, 1. 02¢ (2. 14mmol, 26%

SN
C. 1. m/z 477.1,479.1 [M+1].
925645 10

4- (3~ -k K)-6-[ G-A—bmw-2-k) - #F K- (3-FH-3H-=k =
~4-3) W IR ) -1 F - 1H-"Evk-2- 7R

KNG gkl 2 PREARE 34, R 4- (3-8 3K)-6-[(5-
Ao -2- ) - - (3-F R -31-sk-4-3) -] -1H-F 9k -2-
A (230mg, 0.485mmol) K% 4 (3-5—K ) -6-[ (6-F —wtww-3-3%) -
F2 k- (3 Ak -3H- e —4- ) —F IR |- 1H—hok-2-8, 1§ F|47AE40 5
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Y, @&k, 195mg (0. 40mmol, 81%JL ).

S 11

6—[‘-"1}*: (- -kt -2-3L)- (3- P & -3H-wk vk —4- K )-w
14— (3-R-F ) -1-F £ - 1H-"5vk-2-8

P Eu\—z&ff | 3 rEARE 69484, A 4-(3-£-FKL)-6-[(5-&-
-2~ ) - Fe k- (8- P AR -SH-vkek-4- ) - P AI-1- AL PR
~1H-"8ok—2-81 (170mg, 0. 35mmol) 4% 4-(3-4-% 1) —6"t(6-§k—
W3- A5 ) — K- (8- A-3H-wkod-4- ) - W R - 1- 7 2 - TH-od
~2-B, fFEARAEALSY, Aa Gk, 69mg (0. 14mmol, 40%KF).

C. 1. mw/z 490.0 [M+17.

g 12

4-(3-F-F ) -6-[ (b-f-whwg-2- ) -F K- (3P R -3H-=k =
—4-F) -] 1-r e R P - 1H-Egk-2-

KM L5 Tl 6 ik AR R AR, 1280 4 (3R K)-6-[ (5-

S g *2—}"&)*ﬁ}{*(3-‘}7}?“31{“‘%%—4~ﬁ:)—?}§] 1H-"& vk —-2-

A7 (550mg, 1. 16mmol) K# 4-(3-§~-k4)-6-[ (6~ A —wkwr-3-3%) -
Fe R (3~ WA 30wk —4-3K) - F R ] -1H—8vk-2-8, 35844
#, 57mg (0. 1lmmol, 9%M H).

C. I. m/z 531.1 [M+1].

A4 13

6-[ R & -(5-HA-wbww—2-%)-(3-F KL -3H-vknd—4-&)-F
K -1-(3- 5% -1 -k A\ L P R - 10-5H%-2-F

KN 5 giabp) 3 PP AR e ARAE, {28 A 4-(3-R - H)-6-[ (5-
F-wbrr-2-) -2k - (8- Wk 30—k -4- ) - PHRI-1-sr@ A TR
~1H-"vk-2-F (258mg, 0.486mmol) K% 4-(3-F-XK)-6-[(6-5
—wber -3- ) - k- (8- P A -SH—ked -4 ) - WA ]-1- WA -1H-—%
dh-2-F, f4EARHALAY, HGERK, 112ng (0.21mmol, 43%H
).

C. 1. m/z 530.0 [M+1].
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97 76,451 14

1-(3-RA-FXK)-6-[(5-F-ww-2- ) -xm LR E-G-F i
30k -4-JR) W -1 - - 1H-"E k-2 A

%j’“ﬁﬁ FACH oy £ &, RN G 2350 2 ME B, 22 4-(3-
F-KK)-6-[ (5-F-tog-2-K)-F K- (3-FHL-3H skek-4-3)-p
K]~ 1—[?%—1114%%#—2»_&@(55111& 0. 112umol) K H 4-(3-F-%
) -6-[(6-FR-whwr-3-&)-F A - G- FHh-3H-skek-4-3k)-p
%}mw&’é#—z—ﬁﬁu P 3% &M% T DMF (8m1) OB 78" 2D N
7% AT (K.CO5) Ao 38 ® B (0. 049m]1, 0. 786mmol). K FR4G-4h 53R 5
5&}§;T¥l# 15 B, ARG CHCL, BARZ M4 8. AIEM LK
shik, % MgSO,TH, EAZTTREG, F3H74. 4k&&@%&i
1, 1 MeOH-CHC1,~NH.0H (2:98:0.2 £ 5:95:0. 5) 4F 4 2B,
FlAF AL A4, A EEFEAK (19mg, 0.036mmol, 32%IkF).

C. I. m/z 529.9 [M+1].

45 15

4-(3-A-FK)-6-[(5-&-mw2-K) - A R/ARL-G-F4#
~3H-sk e —4-JK) P K] -1 -3k R AT A -1H-S -2~

RN L et 14 ARS8, 12X A 4 (3- 2K -6- [ (6-&-
hwE —2- ) -F - (3P R -S3H-k ik —4- ) - TR ]-1-rm AP R
—1H-"9h-2- (52mg, 0. 098mmol) A% 4- (3-&-K k) -6-[ (65-%&-
abot —2- L) - - (3- W L -3H -k ek -4-38) - WAL - 1-F JL - 1H-=Ek
~2-fA, f5lARAALA Y, A a &4 (24ng, 0.042nmol, 43%FCHE).

C. 1. m/z 569.9 [M+1].

9= 740 16

6-[(6- R -wbww-3-K)-#HFHE-G-FA-3H-krk-4-%)-F
H]-4- (3, 5- =5 R K) -1 F R -1H-hvk-2- &

16A. 6-3£-4-(3, 5- = &—#* ) -1H-"Fvk—2-F

KM ks 1C AR 634, {22 (2-R/Hk -5 K)- (3, 5
ZH-XIL) WA (1. 50g, 4. 35mmol) K E (2-F I -5 ) - (8-
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AR -V, 5 164 AFMAEY, AadEAk, 1.61g (100%K
).

16B. 6-ift—-4-(3, 5- —H-%F ) —2-F a4k Bk

AR5 ke 1D MEOEAE, 22H 6-8-4-(3,0- =5 -K
) -1H-& gk -2~ 8 (6. 42g, 17.4mmol) 4% % 6- it ~4- (3- - %
) - 1H—kdk-2-81, 73] 16BAFMoH, K a & Bk, 3.47g (52%
K E),

16C. [4-(3, 5- =& -%k&)-2-FRE 4% -6-2]-(6-FA—utw
—3-K) - (3- I -3H—k -4 38) - P A7

BB Y5 k4 IR Pk ARF 644, W 6- y,% 4-(3,5- =%
) -2 Ak —Edk (1. 88g, 4.91mmol) Ao (6- KR -3-4)-(3-¥
JE—gH-wkwk—4-Jk) - W& (0. 94g, 4.27mmol) &k 16C FFAALSH,
& ¥, B4R (0. 885g, 39. 5%ILF).

16D. 4 (3, 5-=&-¥#k)-6-[(6-Aw-3-L)-FL-(3-FL
—3H4v)—{<r§f — 4~ ;éE) ‘Fﬁ-\] 1H~ “’i‘wbli 2—FA

’%’L%—“’%%—Eﬁ—)j&]—(ﬁw;ﬁ—%% 3 f;_k) (3- ‘F;}i SH—vk vk —4- )%) ¥
A% (886mg, 1.68mmol)fE THF /il HC1 428, #7%] 16D A 4&-4.
b}‘ii}s&Jﬂ%T\ﬁé’J}if X & #— & s,

16E. 6-[ (6= G -whex—3-2) % 3k— (3- V& -3H-vkek—4-H) —F
2%]—4—(3,5—,‘5?4&—7&%)—1"%%1}%"’%# 2

£ MY w2 M E MR, 1280 4-(3, 5- =8-3R 8) -6-1(6-
éit*—vtt“;’iﬂ—é‘;%)~fé}£~(3—‘ﬁ)£—31{—";‘li‘&—4—2&)—‘?’)E]—lH—“’i‘%—%
(1. 68mmol) 4K ¥ A-(3- A -k ) -6-[(6-R-wwr-3- &) - %
C(3— JE-3H-vk e —4-28) - P A ) - 1H-vEek-2-F, 453 16E AL A
M. b G ER, 388 6mg (44%IF, 16D A 16E).
C. 1. m/z 525.0,527.0 [M+1].
5 A5 17
6-[ FLk—(6- - - )-(3- ' & -3H-vk ek —4- )W
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E]-4-(3, 5= f-FA) - 1-F - 1H—Bgh—2-F

KM LG b4 3 ME 6 ERAE, 1200 6-[ (6-A—wbee-3-JL) &%
~ (3 A -3H-krd - 4-K) - W IR -4 (3, 5- = AR k) -1 Wk 11-
ok -2-8 (298. 6mg, 0.567mmol) R# 4- (3-F %) -6-[ (6-&-
Mhee —3-2K) - K- (B- P A -3H-vkedk—4- ) - AR ]-1-F R - 105k
—2-8, RS, G ERK, 40pg (0.076mmol, 13%ik %),

C. T. m/z 523.9, 526.0[M+1].

TP 18

4-(3-F - K)-6-[ (5-RK—EKep-2-4) -} - (37 L -3H—skek
~4-J)-FR]-1-F A -1H-—E%%-2-8

18A. [4- (3-&-KHK)-2-PRIE-Edk-6-K]- (5- f-Enr-2-
)~ (3R -3H-vkrk—4-2) - F &

WY 9] 1E AT MR 6944, W 6-38-4- (3-8 K)-2-F
Ak -wadk (1. 0g, 1.87mmol) F (5-F—E=%r—2-3K) - (3-F L -3H-=%
v —4-JK) - E (170mg, 3. 44mmol) &R 18A #FHiA4, A ER
A& (919mg, 65%ICF).

C. I. m/z 507.1 [M+1].

18B. 4-(3- &%) -6-[(5-F-Em-2-%&) -# K- (3-F 3 -3H-
ke 4-45) - |- 102 dk-2- 8

Yo B g Fae ) IF TR AR 6948 4F, H[4- (3-8 ) -2- 7 /K-
gk —6- K 1-(5- F-Ewp-2-38) - (3- W A -3H-=K k-4~ %) - T &
(740mg, 1. 49mmol) fL-47K THF ¥ i HC1 &2, 5% 18P 4R M4 &4,
H e |k, 469. 2mg (0. 97mmol, 65%ILF),

C. 1. m/z 483.9 [M+1].

18C. 4-(3- 8-k -6-[ (5-F-E=r-2-3) - (3-9 I -3H-
wfed 4 - ) - K] -1 W AT H - vk -2 B

KM gk 2 AR MAEE, AR 4-G-F-FXK)-6-[(5-%-
Koy ~0- k) - - (3-F IR -3H-skrd 4 JR) P Ik |- 1H-"Eok—2-H
(76mg, 0.157mmol) K% 4- (3-K-%)-6-[(6-fA - -3-K) -7
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W= (3= Ik -3H-ok ke ~4-J) - WIK | - 1H-"Bvk—2- B, #7247 3404,
ha B4, 49mg (0. 10mmol, 63%ic )

C. 1. m/z 497.9 [M+1].

274 19 - |

6-[RA-(G-R-ED-2-K)-GB-FHA-3H-kk4-3%& )~y
K]1-4-C-F-FK)-1-FH-1H-EH2-1]

AME L 3 ANFEAE, 2R 4-G-8-%1L)-6-[ (5-&-
K208 ) - F M - (3- WA -8H-wk e —4- ) - F IR ] -1-F - 1H-%
~2-#f3 (69mg, 0. 139mmol) K% 4- (3-F-¥ ) -6-[ (6-F—wbwz- 3-
AR)-F# k- (- Fh-SH-skd-4-K)-FRI-1-FHE-1H-S9-2-/,
TR E W, AEERAK, 14ng (0. 028mmol, 20%HF).

C. I. m/z 523.9,526.0 [M+1].

A 20

4- (3-H-FIK)-6-{ (G-F—FEw—2-K)-F K- (3-F A 31—k
~4-) - R -1-3K @A T I - 1H-"Evk -2

ML Y 6 MEGEE 2R 4-G-R-FK)-6-[ (6-4&-
oy -2-3K) - HE - (3-FIR-SH-kdk—4-38) -F R |- 1- ¥ - 1154
~2-81 (75mg, 0.155mmol) K% 4- (3-K-FHK)-6-[ (6-F % 3-
) -~ (3- WA -3H-kmk —4-30) - F IR - 1H— 89k -2-8, 3474
a4 (15mg, 20%ICF).

C. 1. m/z 536.2,538.2 [M+1].

|

1-(3- - F ) -6-[ B-R K% -2-5) - H K- (3-F A 304
~4-38) WA -1 - LR k- 2- B

21A. [4-B-8-FX)-2-F R ‘L -Eak-6-X]-B-f-—EK%p-2-
JE) - (3- Jk-3H—skek—4-3L) - F &

eI 55 5 1E AT ANA MBAE, W 6-3%-4- (3- - k) -2-
A -4k (300mg, 0. 859mmol) A= (3— R —K =% —2-JL) - (3-F 3L -3H-
vk —4-JL) -V AR (230mg, 1.032mmol) £ 21A #4444, AN éE
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F 4K (218. 5mg, H1%4F).

21B. 4- (33 -FK)-6-[ (3-f—FKmpyp-2-4) -7 (3-F L -30-
wkord —4-J8) P L - 1H-" vk -2-

e P S 1P BTN R KRR, H 14 (3- R 4) —2- P A A -
sk -6-2 ] - (8- K -E 9 -2-3)- (8- jﬂ;@ 3H-vk v —4- 3L ) - W B:
(208mg, 0. 42mmol) fE47K THF 4 Al HC1 &322, £ 5| 21B 4= 4 {t.4-4,
B ¥ & A (164, Tmg, S1%K ).

21C. 4-(3-8-F X&) -6-[(3-A—&E%-2-FK)-FHK-(3-¥3#-31
vk ~4—38) W I ] -1- ¥ - 1H-"E of—2— &

AL kb 2 ME A, 2AM 4-G-R-F L) -6-[ (3-R-

h—0-H)-F A - (3- PR -30-kek-4-K) - ¥R ]-1H—% gk -2-5
(164. 7mg, 0.342mmol) K% 4-(3- R - K)-6-[(6-f b -3-
) - (3- P HA-3H-skmk—4- ) -V ) - 1059k —2-8, FH IR
o4, HaEBRK(7T0ng, 41%BCHF).

C. 1. m/z [M+1].

S )

6-{ R A-G-F-Ep-2-K)-@-FA-3H-shk-4-K)- ¢
HAE]-4-(3-5 FIR) - 1-W - IH—Evk-2-8

KA Y Fas) 3 AE B, 2R 4-(3-8-FK)-6-[(3-F~
ey —2- gk ) - k- (3- W I -3H-sk e -4-8) - W IR -1 W - 1H-—Evk
~2-# (65mg, 0. 13umol) K H 4- (3~ %K) -6-[(6-A-—bwg-3-
JK) -7 k- (37 k- 3H—=Knk—4-8) - P A 1-1-F K- 10—k -2- 1,
R AL, b & B (4. Tng, THILE).

C. 1. m/z 459.0 [M+1].

et 23

6-[(5- R -dEw-2-K)-FKX-3-FI-3H =Kk -4-K)-F

11— (3- LRI - 1H-"Evk-2-8
230, 6-ift—4— (3~ L RIL—FIK) -2 F fk ek
5 6-it-4— (3-THEIE-FK L) -1H-Evk-2-8 (7. 4g, 21. 5mmol)
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6 60m] LK &R P A Z IR A A v S BB (BF,OMes, 3. 66g,
24. Tmmol) ., M RAMARTZE TRFTE, AHE0CKE, FHm
60ml 10%47K NaOH. R B4R EE T, Retit
CEZRAPRBKZ A SR, AWEREKEE, £ MgSO, TR, Wk,
AR TRE, FIAFTLGERKR ZBAAEE ik # Ik €8 % 4k,
AR PR, 525 2370 #FMAY, HaERK (4. 48z, 58%HK
), |

23B. (5-f—Ewp-2-H)-[4--TAK-FL)2-FTAKL g
—-6-L1- (3~ 30—k —4-K)-F A2

WRE S g 1E FFEMRAMIESE, W 6-8-4-C-ZaK(-F
) -2 f 5k (800mg, 2. 23mmol) F (5-R -2~ %) - (3—-F
A -3H-k ek —4-K)-F &8 (610ng, 2.68mmol) & & 23B #FHALS
(810mg, 72%M %),

23C. 6-[ (5~ FKmp-2-3K)-F K- (3-F K -3H-k=-4-4) -7
A1-4-(3- T AIE-F L) - 1H-"Evk-2- &

e W5 G IF R 6484k, I G-R-Ee-2-38) - [4-(3-
LRI —2- TR —Ek-6-3]- (3-F I -3H-sknk~4- L) - &
(810mg, 1.60mmol) #£4-7K THF ¥ B HC1 & 22, £5 3] 478 4L 44 (578ng,
T4%N F)

C.1. m/z 492.1 [M+1]

S 24

6-[(5- G -y -9-H)-F L -B-F Ik -3H-kwk4-KX-F
E]-4- G-k -}R)—l—‘Fﬁ:—lH-“fi‘%—ﬂ_ﬁH

FRL e 2 MEaTHE4E, 228 6-[ (5-R—Em-2-H)-#4
- (3~ k311 va}-\réfw—f{)—Wﬁ]wlu(?,—Laﬂlﬁ—aﬂ%)—mwfﬁ#ﬂf
A (578. 4ng, 1.18mmol) K% 4- (3~ A -#IK)-6-[(6- F w3~
;U — - (3- P -sH-vkr-4- ) - P k] ~1H~“”‘¢F~2wﬁﬁl, 5 F| 47 A

S, Aé6EK(241ing, 40. 4% F).

C. 1. m/z 506.2 [M+1].
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954 25

Ak -G -k -2- K )-B-F A -3k —4- 3 )-
K43 TR~ - 1-FE-11-"59k-2-8

AME g ae 3AMRAMEAE, 22 6-[(G-K-%%-2-K)-FH%
~ (8- R -3H-vkek—4- ) - F A ]-4-(3-TRIL-F ) -1-F A -11-
ok -2-89 (240mg, 0. 47mmol) KA 4- (8- KK ) -6-[ (6-F—vbw
3-H) - -(3-PR-3H-skd-4- ) -FE]-1-FH-1H-Fek-2-
B, FRirMdsd, A G E A (19ng, 82%MF).

C. 1. w/z 505.1,507.2 [M+1].

5 76,45 26

6-1 (64 b -3-HA)-FX-G-WHA-3H-2fkrk—4-K)-F
A]-4-(3-T AL -FEL)-1H-"5dk-2-8

26A. (- F - -3-F)-[4-(3-TRIK-F L) -2-F B I ko
—6- L1 (3-F L -3k —4-J5) - W B

el gk 1E ATE AR R 69 84, é;r 6-if-4-(3-TR{-X
) —2-w A bk (2g, 5:59mmol) Fr (6-F - -3-3L) - (3-F &
~3H-»k » —4-J5) - ¥ & (1. 48g, 6.70mm01)iﬁx 26A kRS
(1.458g, 52%4{(%)

26B. 6-[ (6~ & -whw-3-K) -7k - (3-F I -3H-2kek-4-35)-F
2&]—4—(B*Cﬂiﬁ—i}i)"lH*df%—Z—ﬁﬁ

Bl k) AT PR AR e B4R, HF (6-R-bse-3-4L) - [4- (8-
LR 2-Paik Eak-6-JL]- (3- P 3H-k ek -4-3L) -7 B
(1.458g, 2.92mmol) f£4 7K THF + M HCL 43, 1§3]4:84L6-%
(1.21g, 85%ICH).

C. I. m/z 487.2 [M+1].

'—ii“_z‘wrl 27

6—[ (6— & - vt H)-#2H-B-F A-3H-vkvg-4-HL)-F
;Ex}ﬁl—(3—aéiﬁ*)ﬁ)&)—l—‘f'%—lﬁ—“"%—%ﬁﬂ

SR S AAR 2 M E 6 3RAE, 422 6-1 (6- Rt -3-0k) -FEK
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~ (3~ I3k —4- ) - PR T-4-3-TE I -F ) - 11— gk -2
A7 (80. 6mg, 0. 166mmol) K A% 4-(3- H -k L) -6-[ (6- & -whvr -3-
) I (3 WA -3H-vkek—4-J0) WL - 1H—Sok-2-8, 435 4r%
a4, Aa e A% (43ng, H2%BE).

C. 1. m/z 501.2 [M+1].

936145 28

6 [ A (6- KR -3-A)-(3- P A -3H-vk k- K )y

AE]-4-(3-Z R -FHK) -1-F R - 1H-Fvdk-2- 7

KA L a3 AP REAE, 2R 6-[(6-F-1-3-4)-4
—(3- W3-k —4-K) - FR]-4-B-T AR -ERE)-1-F A -10-
ok -2-81 (20mg, 0. 04mmol) K% 4-(3-K-KK)-6-[ (6-f—wkex
-3-HK)-F K- - FH-3H-vkr-4-K)-FHR]-1-FHE 10 of-2-
B, #ElARAAGG Y, A& & B4R (4. Smg, 22. 5% F).

C. I. m/z 501.2 [M+1].

5t 29

6-[(6- A -k —3-K)-FHE-B-FRA-3H-2kk-4-2)-F
K]-4- (3-TAAR-FIK)-1-J+ T - 1H-—"2 9 -2-#

AL k) 8 AR A 4R, W 6-[ (6-R—whre-3-4k) -#Kk-(3-
¥ & -3H-k ek —4- ) - W R ] -4-(3- TR -F ) - 1H- % gk -2-8
(50mg, 0.103mmol)#» 1-3%-2-V I &I (0.022ml, 0.206mmol) %
BAFARACA A, A& B (24ng, 40%F).

C. 1. m/z 543.3 [M+1].

92 3645 30

6-[(6- A -—mtwe -3 J)-#ZAX-G-FHX-3H-kek-4-%)-F
H]-1-3xg kP Ih-4- (8- AL R ) -1H4 -2

XM 5 e 8 ME A, 1 6-[(6-F—tw-3-K)-F K- (3~
Wk -3H-vwkedk -4- R )-F R ]-4-B- T RL-FK)-1H-5 k-2 8
(50mg, 0.103mmol) #» (G ¥ JL) FL & $ (0. 020m1, 0. 206mmol) A A&
WAASY, A a &Rk (dng, TREF).
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C. I..m/z 541.3 [M+1].

T4 31

6- (5 R-Kp-2-L)-F K- FH-3H-skek4-K)-
A]4-B-FRA-FK)-1-FHA-1H-$k-2-8

31A. (5-R-—Ewm-2-K)-[2-FPAEL-4-G-FTHRIA-FI1L) 4
—6-35]- (3R -3H-skek—4- L) - P&

R gk 1L XARR B, B 6-3%-4-3-FRL-X
) -2- WAk -Egk (1g, 2.91mmol) H (5-FK—E9-2-H)-(3-¥ ik
—3H-wf ek ~-4-JL) - VB (0. 78g, 3.49mmol) & M 31A 4L A%
(1. 147g, 80. 2%k &).

C. I. m/z 492.1 [M+1].

31B. 6- [(5-&-—wkmp—2- ) -#K - (3-FIH-SH-skmk—4-3) -
14— (3-F A -0 - 1H—Edh-2-#

B RS 9ie4) IF PR R 6984, B G f-K9-2-%)-[4-(3-
R -KIR) 2- W RA bk -6-48 |- (3- WA -3H—skk-4- L) - ¥ 83
(1. 14g, 2.34mmol) f£4-7K THF ¥ Al HC1 &3, 7% 31B #7444
(1.12g, 100%HC &),

C. I. m/z 478.1 [M+1].

31C. 6-[(6-F~Kmp-2-3)-# K- (3-F I -3H-k=—-4-3)-F
AI-4-G-PHRI-F LX) -1-FIh-11H-Edk—2-8

KM e 2 AME B, 12208 6-[ (5-RA—E%-2-3) -}
(@3- sk el 43 - K 1 -4- (3 WAL RN - 10— gk -2-
B (1. 12g, 2.34mmol) AR # 4- (3-8~ ) -6-[ (6-F —whw-3-3L) -
Fe sk~ (3- WA -3H-wf g —4-35) - PR ]-1H-&ak-2-8, & F4bEHF
AP Edn. b AR & RALG I 515 3] 5K 31 AnMibS ., A
& & ER (422ng, 36. T%ICE).

C. I. m/z 492.1 [M+1].

% e 39

6-[(5- f - —2- ) - T AL -G F I -3H-kk-4-35)-F
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A4 B-FHRE-F ) -1- PR -1H-bok-2-8

Bl siae il 31C 69 BLRE, o1 LA 454K R AL 69 3R 549 2] 5640 32 4788
&4, & & 184K (50mg, 4. 2% FE).

C. I. m/z 506.2 [M+1].

54 33

6-[ & & - (5%%"&}2%) (8- & 3H‘9}:"£4ﬁ§) w
E]-4- (- FRE-FER)-1- ‘PﬁilH"éE'%ZEH

S E A 3 ARR WA, REMA 6-[ (5-F—Ew—2-1) -1
—(3- W JL-3H-wkrdk—4- 3k )Wk 1-4- (3 ‘f’%ﬁi RIE)-1-9 & -1H-
Fok—2-f (43mg, 0.087mmol) KA 4-(3-H-%H)-6-[ (6-A
~3- ) - A -(3- VI -3kt —4- X)) PRI -1-F A -1H-Egk—2-
B, £ 3frM40E4, AHa &Rk (18ng, 42%IF),

C. 1. m/z 493.1 [M+1].

g-#d] 34

6-[(6-F-bwe-3-K)-FEX-3-FHA-3H-wkt—4-})-7F
HK]-4-B-5+ A AK-FIK) - 1H-Eok-2-89

34A. 3-(6-#-2-F AR —Edk-4-K)-EH

£ 0CT, @& 6-if-4-B-PHR&E-FIK)2-F R 49 (1. 31g,
3. 81mmol) #5 = Z V& (CH,C1l,, 30ml) & i& MmN BBri 85 CH,Cl, %%
(IM, Il.4ml, 1l.4mmol). AR EBEGWRAKETR, HIF 4 D,
FRBIAKF. AHEREKEE, 2 MgSO, T8, K4, 143 Liab)
34A AFA 440 (640mg, 41%4 %),

34B. 6-if-4- (3-S5 WA -F L) -2 F RA Euk

%) 92364 34A AR AMAL A4 (460mg, 1. 39mmol) 85 DMF (10ml) & &
g7 I N 8 f5 46 (Cs,CO0s, 906mg, 2. 78mmol) #= Ji & 35 3% (0. 458ml,
4.88mmol) . A FRAWAERYEE THF 15 00, 7 5 mA 0. 041m]
GV IR @A 100mg Cs,C0,. R ERAWAE 60C T wih 1 8,
KGR KZ A 58, HFHEMNEKEE, % MgS0. T, £
FLF kA, AFFMe) 5134 34B AFMALS 4 (458mg, 89BN E).
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Cl1-MS: m/z 372.1,374.1 [M+1].

34C. 6-[(6- Rt -3-3k) -[4-(3-JF AKX 2-F AL -
Evk-6- - (3 WA -3H-wkmk -4 L) -7 AF

Y 94 1E AR 6 E, W 6-8-4-CB-JrRaARt-%
) -2-F & K -5k (238. 4mg, 0.640mmol) Fv (6~ & ~ vk % —3-
) - (3- T HE-3H-vked—4-K) -7 8 (156mg, 0. 705mmol) %4 A&, 34C 47
B (80mg, 24%kc®E).

34D. 6- [(6- Rt -3-4)-F&4-(3-FHAh-3l-k—4-3)-7
A ]-4- (3-5r A - 1H-E ok -2-8

B Y 5ke IF MAEMEGRAE, F 6-[(6-R-wvT-3-
) -T4- G-t @ AA-FEK) -2-FRA—Eoh-6-L]- (3-FH-3H-—=k
e —4—JL) ' B; (75mg, 0. 14mmol) 247K THF ¥ A HC1 &8, HF34
HALS 4 (20mg, 27%ICHE) .

C. I. m/z 581.0 [M+1].

A 35

6-[(5-f-Ep-2-4)-F X -3-FHA-3H-s%krk-4-J)- ¥
-4~ (B-F#KE-F L) -1-F - 11— &%k 2-8

MR Y gk 348 PP AR R 69 4R4E, AP SEH 31 RS
(100mg, 0.203mmol) Ji BBr, #J CH,C1,i5 % (IM, 1.02ml1, 1. 02mmol)
2, R ARG A (64mg, BT%ICE).

C. 1. m/z 478.1 [M+1].

5345 36

1-(3-F - R)-6-(FHR - -3- AP ) —1-FHR-1H 4
e

36A. [4-(3-FA-—FHk)-2-PRLEEak-6-K]- = -3-3-F
At

VoM 5 gk IE PR AME e EAE, b 6-8-4-G-FRA-F
JL)-2- W A A - bk (400mg, 1.15mmol) Fe —-whvw -3-Jk -V &
(232mg, 1.26mmol) &k 36A 4721464 (303mg, H58%IL F).

05




C. 1..m/z 154.0,456.0 [M+1].

36B. 4-(3-F-KK)-6-(FHR-Z-wbw-3- W) 10—k
—9—F

B 5] 1F A R g 3RAE, 4 G- -F ) -2-Fa k-
k-6 ] - -t -3- K-V A (300mg, 0. 66mmol) 24K THF ¥ /i
HCL 428, #5%|4r84b6-% (290mg, 100%I ).

C. I. m/z 581.0 [M+1].

36C. 4-(3-F KX K)-6-(FA-—-wbwe-3-4-FH)-1-¥H&
~1H-"&%k-2-F

KM Y giad] 2 AMF RERE, 220 4-G-R-F ) -6- (4=
b -3~ - ) - [H-"59k—2-8 (78mg, 0. 178mmol) X% 4-(3-£&.-
FIE)-6-T(6-R-Hw-3-F)-FX-C-FA-3H-kk-4-3)-7F
E1-1H-—bak-2-81, 753 £&4) 36C FALEW, A8 EHK (23ng,
20% M4 £2)

C. 1. m/z 454.2 [M+1].

%At 37

4- (3~ LAA-FH)-6- (B - -3 A -FHE)-1-FHK-1H-
gk — 2 — B

378, [4 (3-TR&-RI) -2-F AR bk -6-M]-——whwe-3-
P/ S

BRY s 1B FEMBGEE B 6-8-4-G-THRA-X
E)-2- ¥ A, L -k (400mg, 1.1lmmol) # = -wheg -3~k - F &
(295mg, 1.22mmol) &£ & 37A #4044 (212mg, 41. 2%l F).

C. 1. m/z 464.1 [M+1].

378, 4-(3- T AK-FKL)-6-(Fh = -3-A-FIK)-1H%
k2~

B G ke P TR ARRRAE, H4-G-naik-FIH-2-F
Sk -vhgk—6- ] - = —wbeR -3- K -V A (212mg, 0.457mmol) &K
THF A HCL 43¢, 35464 (91ng, 44. 3% F).
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C. 1. m/z 450.1 [M+1].

37C. 4-(B-LaHK-KHK)-6- (FIk-—-ubw-3- -7 -1-
K TH-—% ok -2- B

KMNL FEHE 2 AAFE G, 22 4-G-TLEL-EHR)-6- (&
K- -wter -3~k K)-1H-%v%-2-8 (91lmg, 0.202mmol) /X 4
4= (3~ A3 ) -6-[ (6- K-t —3-3) - K- (3- P L -3H-vkvd 4
) W] -1H-"Evk-2-8, F7F 54 37C HEMAESY, AGERK |
(12mg, 13% ).

C. 1. m/z 464.1 [M+1].

% 7645 38

4- (3-F-KK)-6-[F£FK- - PH-3H-skrg—-4-3L) —Sgk-3-24 ¢
FK1-1-P K- 10-Evk-2-F

38A. [4-(3-F K K)-2-FAK-bak-6-IK]- (3-F -3k
~A-JK) —F k-3 JK - B

B L] 1E TR MBI EIRAE, B 6-8-4-G-FAK-X
) -2- W 5L -k (233mg, 0.668mmol) A= (bak-3-JL) - (3- %k
~3H-skrd-4- ) - FEA (232mg, 1. 26mmol) & & 38A AL 44 (81mg,
24%4 #)

C. I. m/z 507.1 [M+1].

38B. 4-(3-A-FH)-6-[HFHA- (3 FHA-3H-2krd-4-4) ok
~3- WL 1H-"Eok—2-FR

R L S AT PP A E 69384, JF 38A AR it4-4 (8lmg,
0. 16mmol) f£4-7 THF i HCl &3, 53] 5#4) 388 (M4
(56. 4mg, TI%ICH).

C. T. m/z 493.0,495.0 [M+1].

38C. 4-(3-F-#¥K)-6-[HHh-(3-F I -3H-wkek-4- %) —vEdk
-3 Wk -1 P 1ok -2

F MY G 2 R 3R, 2R 4 (3-F - K) -6 [ 7243~
WOk 311 ok - L) -k -3k - AR - 10 *& vk -2- AR (56. 4mg,
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0. 115mmo 1) XA 4-(3-R-F4)-6-[(6- f-wtwe-3-L)-& A (3-
\M&gn—u*-@w—}k)Jff;a]—m—vfgwﬁa—z—ﬁﬂ, 155 3364) 38C AR XE4L
a4, A aERK (3ing, 53%IKkE).

c. I m/z 507.2 [M+1].

5z 245 3 | :

6- [ £ }( (3- 1 2 ~3H-ok vk —4— 3k ) — ok —3— 2 7 H ] ~4— (3— &

) - 1-W k- 1Nk —2- PR | |

ARG gaad) 3MB M, M2 4- -8 5)~6-[FR-(3-
WAk -3U-wkok 4 AR ) -k -3- A - PR - 1- W A - 1H-"E gk -2-
(26mg, 0.0514mmol) K% 4-(3-F~F k) -6-[ (6-&-wber-3-3)-
- (3~ 3H—vkr - ) - PR ]-1-F A -1k —2-8, 33 47
AALEG Y, A A& Bk (8. 3mg, 32%KF).

C. 1. m/z 506.2 [M+1].

34 40

4= (3 KR -6-[ (5-F—EH-2-A) k- 1- A K] -1- 7 %
— 1H—"% vk — 2 BF)

40A. [4-(3-F-F ) -2-F AKX EHk-6-A]- (5- -5 -2-
3E) - AR

FAE-78C. THENAAT, @ 6-#-4--F-%kKL)-2-Faik-+
#k (500mg, 1.43mmol) % THF (2ml) &% P #EMmiET 42 (2. 5M T
i, 0.63ml, 1.58mmol)., FE-78C T4 30 24P/, ImA 5-£-
Wy —2— % 8 W 8L - W A -FEE: (440ng, 2. 15mmol) # THF (1ml) &
W MR RAY K ZRYEE, A 16 . £ 0CT, gRs
P m N F AL AR R R, AITIS AR A BB kX THE., A KE
SR 547 (CHCL,) 3Rk, AHER B RE, £ MgSO, T8, £HE
Toka, AR, 2 Ak EEF L4, A MeOH-CHCI,—NH,OH
(2:98:0.2 % 5:95:0.5) A BLA, 42 544 410N FFRAED
(273. Smg, 46%i4 %)

CI-MS: m/z 414.0 [M + 1].
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40B. -4~ (3-8 -J) 6- (65—~ —-2-% L) - - 10— dk-2-m

Y Ly 9ok ) 1F AR 69 B4, 45 [4- 8-8-2048) —2- 7 Ak -k
65 - (56— K%-2-3L) - W& (273mg, 0. 66mmol) 4K THF ¥ J§
HCL & 3%, 7 5 564 40B 474446, A & & B K (145ng, 53%J£) .
©C. L. uw/z 413.0,415.0 [M+1].

10C. 4~ (3-F-F ) 6~ (5-F- Ko -2- B ) ~1- TR 1H-vhof
-2-F

ARG E#E 2 ME & FME, 220 4-G-F-%XRK)-6-(5-F-—%
"éJ\—Z—ﬁ}{)—I—lH—“f%%“2mﬁﬂ (56mg, 0. 14mmol) X #H 4-(3-&-¥
E)-6-[(6-F-mbrwe-3-3)-FX--FH-30-vkrk 4- )
JE]-1H-"Eok—2- B, 135 $:464] 40C 47284044, A & & B4k (58mg,
100%IC %) .

C. I. m/z 413.9 [M+1].

40D. 4-(3-F-FR)-6-[ G-R—Epr-2-)-FHX-FHR]-1-7
3 TH-"% vk -2

£ O0CTF, @ 4 B-F-FL)-6-G-H-%Ep2-%1L)-1-v4
—1H-"&ok-2-f (58mg, 0.154mmol)# MeOH (Iml)ZE ¥ P hAMEA,
10494 B] 4K (NaBHl,, 7mg, 0. 185mmol). R g &M 0C T Hid— Iy,
REMLERG ERZ R 8. AWEREKEE, 2 MgS0, T8, £
AZT¥EG, HEAFATLEEEKR (49ng, 78. 5% F).

408, 6-[ - (b-F-Ep-2-K)-WHh]-4- G-F-FL)-1-v1
—mdf‘%*_z—ﬁﬁl

G 4-(3-F-F ) -6-[ G- —Epr-2- L) -FX-FRI-1-F K
41—1—@%%—2—&@ (49mg, 0. 12mmol) #5 CH.C1, (0. 5ml) & i 78 v LFA
L. B RAMAT R THRLw I, A8 EThE AR, 0
GRALHE TR, AT THg, HELERAK AL EHR—F
#hAb,,

408, 4-(3-R-%K)-6-[(5-f-%Kpr-2-) -k -1-XK-F
HT-1-9 311 Bk 2 A7
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F 968l 408 H"HE T SAx (CHON, Iml). Y325 & ¥ waek
W (29mg, 0.42mmol) #= K,CO, (58mg, 0.42mmol). RAHEIA 15
PR, REHREARG R A 8. FHERLEKEE 2 Mgso,
TH, EEZTRESG, R Y., 238K EE KL, B
McOH-CHC1,-NH,0H (2:98:0. 2) 4k % AL, 132 4r M4 (1Tng,
0% A, M), | |

Cl1-MS: m/z 398.0,400.0 [M-C3H3N2 (imidazole)].

5 3645 41

6-[ & JF [blEmr-2-k -2 K -3-FA-SH-sfkrd—4-H)-w
E14-G-F-FK) -1- ¥ - 1% ok-2-

418, FEIF[blEmr-2-3-[4-B-&-F L) -2-F a3k —Svk-6-
- (3-F - 3H-wkr—4-JL) - A%

B 5 a4 LB BTiE An ) 64 B 4E, m6—5%—4—(3—-ﬁ-£%)—2 Wy
Aok (273mg, 0. 784mmol) F» X 5 [b] oy —2-2 - (3- W A -3H-
wked —4- L) —WEA (247mg, 1.0lmmol) &% 41A m@bé\% (248ng,
62%0k %) .

C. 1. m/z 507.1 [M+1].

41B. 6-[FJ-[blkmp—2-K-ZFK-(3-FH 3H-k=-4-3)-F
JE]-4- (8- A3 IK) - 1H-—Evk—2- 8

MY 9iB]) IF Arid A B 4RAE, BRI (bl -2-3-[4- (3~
A -2-F R -Edk—6-H]-(3-F A -BH-kvk-4-J) - &
(147. 2mg, 0.287mmol) f£4 A& THF /A HC1 &5, 5 41B 4 4L
S, A& BK (40mg, 28%KF).

41C. 6-[FJF[b]kmr-2-K-FM- (-7 A-31-skek-4-2) -
-4~ (- F %K) -1- 7 -1H—"89-2-&

£M5 54 2 AE A, AR 6-[XHF[blgEy 2-4-FK%
~(3- W3-k -4-HK) - ‘F’ﬁa] —4— (8- - ¥ &) - 1H-E 9k -2-8
(40mg, 0. 08mmol) KH 4 (3-A—F k) -6-[ (6-A—mtre-3-K)-F%
—(:&—‘P%&—Sll—nﬁkv&—zl—ik)—‘f’éi%]ﬂl{—ui‘vﬂk*—z—ﬁﬂ, 15 2| A7 A4 -9,
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H G EEAKR (5. 3ng, 13%F).

C. I. m/z 512.1 [M+1].

2 ] 42

6-[ & 5 -(6- S —wbog —3- ) - (8- 9 AR -3H-ok ok —4- )
K] -4-(3-R-F L) - 122~ 8

FFHENAAT, & 6-8-4-8-F-FKK)-2-PARA S5
(20.95g, 42. 76mmol) & WK (150ml) 75 % 7 m L LB £, (31, 19m1,
427mmol). KBB4 85C Fhuk 15 8. EBRETBRXZENI
WFEABA. HHRGENBETFR, LT RS, FHAHRKER
T THF (10ml), £-78CTF @i FEaARL(NH) A 10 54, &
NikeWAEREERE., LA THEHF 1.6 . Bk THE &, #*
Mo E CHCl, Az i 4B, AIERLS, 2 MgSOo, T8, EAS
Thks, a2, 23AERKREHHFLL, B CHCL,. AEA
MeOH—CHC1,~NH,OH (2:98:0. 1 £ 7:93:0. 1) 4 A 26BLal, 1 #4744
S (17.89 g, 88%BF).

C. 1. m/z 473.8 [M+1].

5 F ) 43

4-(3-8-Fh) 6-L(6-A—mw-3-HK) - [U-FTaHK- BV H)-&
JE]- (3 A -3H-sk g -4-25) - W R ]-1-3 A A T - TH- R k-2

43A. 4 (3~-&-X L) -6-[(6-Fmw-3-H)-[(4-FRHKE-LF
) -H8A]- (3P A -3H-skk-4-30) - WA | - TH—E vk 2- AR

) 50345 42 AR 444 (11. 89g, 25. 03mmol) 89 L (75m1) im ik
7 il A xd 2 A8 (6. 09mk, 50. 06mmol). B R RA W AR LT i
B4, £EAHEOC, A 100l A8, AN LELE.
o BJe, AIE Bk, % MgSO, T, EREET RS, FEAT
Yy 2 it s 6 3k %4, A MeOH-CHC1,-NH,OH (1:99:0.1 %
5:95:0. 1) 4 LA, 435 54 43A RS, Ha &R
(11.58g, 78%Ic#%).

C1-MS: m/z 594.1,596.1 (M + 1].
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43B. A4-(3-F-F &) -6-[(6-Fw-3-)-[U-FPARRA -
K) -8 ]~ (B-g A -3H-skmk—4-JK) - VIR -1-3 A A P 2 - 1%k
~2— &7

6] 9: et 43A AR A4 44 (10. 78g, 18. 14mmol) #5 THF (2. 5m1)
RPN GEPE) KA (2. 420], 24. 96mmol). FH = 2k H4b
#%(2.59g, 11. 34mmol) . #:4L44 (0. 85g, 5. 67mmol) F 40%4-7K NaOH
o (30m1). B RAMAE 65C Tl 4 N, REBRE THR. s
JE 444 45 CHC, %ﬂiz,ré] L. A AUE R K SR, BRI,
EREETHRS, #RAA Y. 2 ERKEE X%, A
MeOH-CHC1,—NH,0H (1.5:98.5:0. 1) HHBA, FHiFHA4,
H @ & E 4k (8. 49g, 13. 10mmol, T72%#F).

CI-MS: m/z 648.1 [M+1].

e 44 Fo 2] 45

4-(3- R -EHE)-6-[ (6-F-%w-3-X)-[U-FERIE-ZF L) -4
E1-(3-WHh-3H-sk—4-K)-F A ]-1-x AKX T X - 1H-Edk-2-8
& (+) 5 () TS AR

Hm s 43 RMALAS M (1.322g) 5B A e ek p ik, &
CHIRALCEL™ OD (Daicel Chemical Industries, LTD, Osaka, Japan
#iE) (2.2cm x 25cm, 10pm; ZBH: I/ LB/ Vi / Lk
80/10/10/0.1: 25C) L& R g MEE RN, £XBLEHT,
’“iéll 0. 595¢ }k‘ﬁ;iﬁtﬁiéﬁﬁ%%ﬁ]ﬁw\ (5234 44) 1 (+)—4-(3-F~

) -6-[(6-F - -3-3)-[U-FRIE-EF ) -AKT-G-F%

~ 3k rg—4-3L) —‘F}g]—1“%3:3&’&‘15’%—11{—“"‘%—2%@5& 0.511g Bk
#% ey stwe Atk B (9464 45) ;0 (5)-4-(3-f-F k) -6-[(6-F-
e -3- 1) [ (- P RA-EF R -R/A] - (39 K -3H-wkk—4-35) -
W) 1R g R WA 1H—E k280, Ak b S A 4R 64 Sk o Sl ARD
99%.

9: #45] 46

4-(3- F.- K H)-6-[(6- R -wtse 3-K)- (- FRE-F &K
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3&)—(3~fff}£—31{mvﬁkri—4—)£)—W}-Ej—l—fxa%}ifﬁ)i—m—%%%—z 33

46A. A-(B-A-FK L) -6-[(6-F-ww-3-)-U-FARHA-F &
) - (3- WP I-3H-kmk-4-3K) —‘?U;*_a] ~1H-of -2 B

AT ENART, @634 (3-1-3FK) -2-F £~k (1. 08g,
2.21mmol) & W K (8.5ml) %X & ¥ & m ¥ B B £ (1.61mnl,
22.06mmol). R ARAMA 85C Thedk 15 bub. AMETFHEEHN
Foit FRBBEE. S HETVR, EALST RS, FAE4&E T
THE (10ml), f£-78C T @Z&E & ¥ A ¥ 8K T K (1. 44n],
11. 03mmol) &5 THF 2ml) #Ei&k. RAEBESHA-T8C. N, LA T4 3
CEEL B THE G, 4 A A CHCL Bk M 2 @, A MR 2hik,

% MgSO, T8, AR TREG, FRu 4. %t&&é%%%& i
MeOH-CHC1,~NH,0H (2:98:0. 1) 4EA ZLBLA], 153 -564] 46A F=A4L
A4 (0. 482g, 52%KF).

C. I. m/z 596.1 [M+1].

16B. 4-(3-F-FER)-6-[(6-F-Hw-3-K)-4-¥FRE-T &
) - (3= JE—SH—“/}:@%*JE) — ¥ AT -1-3R i 3N F - TH— Bk -2- A1

KM Y F sk 43B PP AN E PR, 2AM 4-B-R-X
)y -6-1 (6~ HA-wbwe-3- ) - (4P RIE-F AIK) - (3-F & -3H-%k=
~4-3k) -9 K] -10-Eak-2-8 (0. 682g, 1. 14mmol) KA 4-(3-&A-%
H)-6-[ (6 R-—mow-3-H)-[U-FRA-BFH)-KE]-G-FH
~3H-wke—4-30) - WK ] LH-"h vk -2- B, A5 4RAELSH (0. 315g,
0. 485mmol, 43%ICF).

C. 1. m/z 650.1 [M+1].

9- 78] 47 Fe Sie4] 48

4-3- B -FHK)-6-[6-A - -3-X)-U-FARK-F K
J) — (3= A -3H sk —4-K) - W AR 1 1-3R 3 A R - 1Rk -2 M
o (+) &5 (=) sf e A 4R

¥ 46 FRMAGA S - (G- K 6-[(6- R -3
Y- (4— PRI -F ) - (- P A -3H-vkk—4- ) - FE]-1-IRAE

73




W I - 1H-"Edk-2-8 (3. 05g) 2 & 4 © oy st M 4K, £ CHIRALCEL™
OD (Daicel Chemical Industries, LTD, Osaka, Japan %i%)
(2. 2cm x 25cm, 10pum; #H“BAHN: CHR/LBE/FVE/ - LK
80/10/10/0.1; 25C) b2t G an &gk, X BELH4TF,
5] 1.56 g kBB AT MR A (F3b] 47) 1 (+)-4-(3-&-
F)-6-[(6- A -3-H)-U-FTEE-FLHL)-(3-F A 30—k
-4 - R -1-Fm B APE-1H-Edk—2-8f 1.07g BEBFHY
et MR B (52364 48) 1 () -4-(3-5-FKK)-6-[(6-&K-rw-3-
E)-(4- P ak-F R -G-WHxh-3H-skt—a-)-FHE]-1-3rm 3%k
FI -1k —2-89. Mt we AR e S 4 AR 99%.

5 4 49

(+) —-6-[ BRI~ (6-R-wbse-3-3L) - (3~ P A -3H-skek—4-2) -7
E]-4- (3K -1-ZFARAFTA-1H-S%-2-F

B 1, T4 45 HE4L

61 936 45 AR RS, B 4- (3-R-F ) -6-L (6- /b -3~
E)-[U4- FRE-FRE)-RKA]-GB-FHE-3H-skk4-K)-F
FKI-1-m /A TR -1HE o -2-F R %4 3o ok F M4k (1. 41g,
1. 74mmol) #5 THF (200m1) 7 F 448 e 2N 3£ 8 (20m1) . R G R4E
WARBB LT 1.5 D8, REDIHE 0C, mAEKBATHKIER,
FINCECE. 255, AWERLZKRELE, % MgSO, FB, £AT
Tk, A, 23K EEE %L, A MeOH-CHC1,—NH,0H
(1:99:0.1 % 2:98:0. DA B, HIHFAMLESY, AHaE&BEK
(0.844g, 1.59mmol, 90%I £). €2 6-[ &AL -6 F-wg-3-
) - (8- P -3k —4-28) - ]-4- 3-8 -F ) -1-srm A 7k
— Uk —2— &R o Beik BBl o sdwe A4k, L 2> 99 %.

C. I. m/z: 530.1,532.1 [M+1].

FAF 2, -4 48 6hEk4L

£ 0C T, G sdl 48 fMAL4H (B4 36 stukpF#4E)
() -4-(3- R - % K)-6-[(6- A - -3-F)-(4-F LA -F &K
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F) - (3 K -3H-wk e —4-30) - WA ) -1-38 3L P A - 1H % gk —2— &9
(1.07g, 1.64mmol) 6§ A FH (6.5ml) AR FTEE MAZH L&
(TFA, 6.5ml). RERASGHARZRETHS 80 24, K5/ DoM
(10m1) Fke, BINAIpRBATKIER. 5B, AHEM EK RS,
2 MgSO, T, AAZTTHRE, JFATH. Bk é&Ekud, M
MeOH-CHC1,~NH,0H (1.5:98.5:0. 15) 4 A 2LBLA, 38458 404-%,
& & H 4Kk (0. 588g, 1.11lmmol, 68%M%). €Z 6-[HHiA-(6-A-
B -3-) - (8- A-3H-skk-4- ) - F R4~ B-F-X L) -1-x
RIS R TH- ok 2- B 8 Pk SR S mk - M4k, B> 99 4,

C. I. m/z: 530.1,532.1 [M+1].

I A4 50

() 6-[RAE-(6- R -3-K)-(3-FE-3H-kk-4-3) -7
14 (3 F-F ) - 1-FL A AT A - 1HEdk-2-8

B 1, et 44 695140

L Lab ) 49 % T 51464 45 69 AL AT A AR B 6 3R AE, M 54
44 ARG B 4- (3-F %K) -6-[ (6-F-wbwe-3-) - [ 4-F &
K- H)-RAT-3-FHR-3H-kt—4-)-FRAI-1-srm A TR
—1H-"ok -2~ F7 o P ik 26 0 6 s ok S A4k (1. 98g, 3. 05mmol) 13 2] 47
M-S, HEEMK(.51g, 2.85mmol, 93%MFE). €A 6-[&E
—(6-F - -3- ) - (3-F A -3H-=km—4-3)-WIH]-4-B-&-X
) 1R RV k- 1—b ek 2-FR B E A S e bk S Mk, L F 4R
> 99 %,

C. 1. m/z: 530.1,532.1 [M+1].

FeAE 2, AL AT AL

Fe Wl Sk 49 % T Soahd 48 6 HALAT AR 1A 69 324, AR 52
47 A7 AA0E-4 (P i ZuBE & 2d e A4 ) () -4~ (3~ 5% 38) - 6-[(6-
F-wbww -3- ) -U-FRE-FEE)-G-FHA-3H-s%kt-4-J)-F
) -1-30 3 5 W 2 - 11-E9k—2-87 (0. 249¢, 0. 384mmol) 1§ B 478 4L
Lty h G EER (0. 137g, 0. 252mnol, 66%K ). € 6-[ &Ik (6-
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Fbo ~3-0K) - (3- 7 A -3H-wkrdk—4- 2K ) - WL ] -4- (3-F-3E %K) -1-
TR IR S - 11—vhvk—2-BA Wy 2 38 ) 69 sk S AR, B 42> 98 %,

C. 1. m/z: 530.1,532.1 [M+1].

g 349 51

6-[ &K -(6-FH-whow-3-K)-(3-FHA-3H-skek-4-3%)-
A1-4- 3-8 F4) - 1-F - 115 dk—2- 8

51A. [4- (3-8 L) -2-F Al —bdk-6-2]- (6-F i -wubwr-3-
) - (-9 30—k -4-3) - P B

WY gkt IE PTEAR 634, W 6-32-4-(3-F-kL)-2-%
F A —vEdk (0. 200g, 0.574mmol) #» (6-F A -wbew-3-24)-(3-F i
~3H-wk ok -4-£) - F & (0. 105g, 0.522mmol) & 5% 0. 118g (48%ik &)
(4-(B-F %) 2-FRK —Bok-6-]-(6-FHA-mbwe-3-K) - (3-
¥ L -3H-wk -4 - ) - B%,

C. 1. w/z: 470.9 [M+1].

51B. 6-[& A (6-FH-whoe-3-3L) - (3-FHE-3H-sked—4-3L) -
AT -4- (3-SR AK) - 1H-"E k-2 87

BT B NART, @ Ead) 51A AR5 4 (0. 118g, 0. 251mmol)
B PR (5ul) Ek Pl mE eSS (0. 18nl, 2.5lmmol). R F RS
£ 85C Tk 15 h#f, ERAETRFEMN I E LA, G
et TWE, ARFTRS., ¥AFEAKET THF (Qoml), #£-78
'CF Gig i P A RA (NH) £ 10 247, REREAGWAEIRIEIE. N,
AAF o83t 1.5 b, ek THE &, &5 RAW A CHCL, 5RZ
M4, AAUEBRE, 2 MgSO, T, AAET RS, 1434 E E4E.
225 BE iR &% 0k 44k, A CHCL,. 7] MeOH-CHCI1,~NHOH (5:95:0.1
F 10:89: DM AR, 85 544 51B FFMESH, AGERK
(53mg, 0. 116mmol, 46.4%I%E),

C. I. m/z 456.3 [M+1].

51C. 6-{&I-(6- PR o -3~4) - (3- P A -3H-skr—4-JL) -
P -4- (3-5-% 1) - 1-F A 1-"Eedk-2-#
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61 5. 34] 51B 4R M4t S (26mg, 0. 057mmol) 45 THF (2. 5ml) %
#of N 40%4- 7K NaOH (0. 1ml) . F A = &Ik K AL 4 (6. 5mg,
0. 074mmol) # ¥ 3k 5t (0. 0046m1, 0.0743mmol). K M iR&H 4 KI5
LT HA 3 I, REKK THF, = HREAHAE CICL 5 KX
S, HAERBAKE, % MgS0, T8, EAZTRSE, {3054,
9233 74 &, 3% sk 4h 4%, i MeOH-CHC1,-NH,OH (5:95:0. 1) ¥ A # % 4m,
R AL AY, A G ERK (14, 4ng, 0.031mmol, 54%HF),

Cl1-MS: m/z 470.0 [M+1].

5 H# 45 52

6—[54&—(6—fﬁﬁa—vkt?ﬁz%—ﬁ:)—(s—‘Fﬁa—BHh‘ﬁ‘:ﬂi%—%)—‘f’
A]-4-B-F-FR) -1-swR@ AV 1059k -2-8

5] 4] 51B A H4t4-4 (26mg, 0. 057mmol) #5 THF (2. 5ml) &
e N GEW ) 3835 (0. 0075ml, 0.080mmol). FH =R AL
4 (6. 5mg. 0.0286mmol) . #t4t44 (2.57mg, 0.0171mmol) F= 40%%
A NaOH 3% (0. 57ul). R EBAHAE 65C Tk 3.008F, RSk
THF. 4487 #ddh & CHCl, S RZ M 48, AAERERRE, %
MgSO, T8, fEAETHk%SG, FanT%H. ZdaKREF XKLL, A
MeQOH-CHC1,-NH,0H (2:98:0.1 £ 5:95:0. DAEAHBLA, 4534741
o4, H@a & EAK(lng, 0.022mmol, 38%i#),

C1-MS: m/z 510.3 [M+1].

534 53

6—[ S - (o —3-48) - (3- T A -3H-wk ke —4-38) - F Ik ]-4-(3-

¥R -1-F @ EP R - IH-Ek-2-F

i O0CT, Grss# 7 mMe4 6-[RA-(6-R -3
) - (3~ A -8H-vhedk-4-4) - PR -4- 3-R-RK) - 1-sF@wEFE
IH-"s vk -2-8 (0. 408g, 0. 77mmol) #ut*e (0. 7T7ml) FE R F A=
S A TVEAR (0. 159m], 1.15mmol). R A RAWEITRLES
i, Rt AL B EwR G, BAEBRAPET ATRAK. 4785,
A MU K, %5 MgSO. TR, EAETRSG, #aaf#h, %3
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FEJE &,k 44, A MeOH-CHC1,-NH,OH (1:99:0. 1) 4 % #0671,
HZRCHERRIRFERE, HHERK. 451g, 0. 64nmol, 83%4!(%)

C1-MS: m/z 705.8,708.0 [M+t1].

W = ALK R B BS (34mg, 0.048mmol) #9 ¥ 8 (0. 96m1) 35 5%
FAmANER (8Tmg) . KBRS ERET B 15 4. A FE
B, RAME Y LR, FmABBATH R, WREE, W
A7 X, APEREARKEE, 2 MgSO, T8, EATTRE, B8m
4, st E R 69k 454, A McOH-CHC1,-NH,OH (2:98:0. )% 4 %
BLR, T3 ARMASd, AGEEH (25ng, 100%KFE).

Cl-MS: m/z 496.1 [M+1].

F | 54 Fe L&A 55

4-(3-F-F ) -6-[(6-F-ww-3-K)-FX-(3-F L -3H-wm
4= -F R 1-m /AP R 1SR -2-86 (1) 5 (-) s F 4k

6 At 43 44 A4 (4. 31g, 6. 64mmol) #5 THF (30ml) 5%k
drhe o 38ml IN BB, REe&MHAHNZE 0CE, #EiEHEEMA (NaNo,,
1.45g, 20.99mmol) K (10m1) & ®&R. R EESMAIREEE T HH
7T, REMANLELE. AVERBIERST, TKkkdk, 2 MgSo,
TH], AATTRSG, 3. 2d8KEFERLL, A
McOH-CHC1,~NH.OH (2:98:0. 1) # A ML Al, #3 LEH 6 FFANSE
# o4- (3-8 - -6-[(6-K-www-3-K) - K- (3-F AL -3H—=k=%
—4-F)-FR]-1-Fx B AT R-1H-Sok-2-8, HGE B4k (2 32,
94% 1 £ ) |

Cl-MS: m/z 530.9 [M+1].

(/) -4~ B- - KR -6-[ (6- - -3-K) -FA-(3-F &
~3H-wk ek 4~ 2K) - P AR ]-1-30 G R P R - 1H-E 9k -2-8 (3. 002g) 4 &
h e o st owk S A4, 4 CHIRALCEL™ OD (Daicel Chemical
Industries, LTD, Osaka, Japan 41i%) (2.2cm x 25cm, 10pm; #&
WA ¥/ /YA 85/7.5/7.5; 26C) L4t Hagmé gkt
b, fiX s 5T, 55 1. 14g Bk SBlod s wk f- MR A (SLAE) 54) ¢
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(=) -4- (3-F-F ) -6-[(6-§f -t -3-3K) -F K- (3-F K -3H-k o
—4-F) - K- 1-F AP E-1H-S—2-FF 0. 7g Bk H etk
MM B (5364] 55) ¢ (1)—4- (3-F-F &) -6-[(6-F—w-3-%)-
Falh- (3 I -3H-ket—4-38) - PRI -1-HF A A TR 1H $dk-2-8.
7 A xF ol SR M AR 69 L SR AR> 98 %.

5764 56

(+)—6-[H K -(6-F - -3-K)-(3-FHA-3H- sk —4-H)-
E]-4-(B-F-F) - 1-K R A FE-1H—Eok-2-F % &

B (+)—4-(3-f-¥(K)-6-[(6-f e -3-K)-FHKX-B-¥ i
—8H-wk vk —4-JL) - P L ]-1-3R o9 L 3~ 1H- " g9k —2- 8 (0. 844g,
1. 59mmol) 5 DCM (10ml) & & P HCL &5 LEEiE & (1M, 4. 77ml,
4. 7TTmmol) . FWRERIEH 2 0w, &L, 155 £34) 56 FxA4LA
Y, AGEEK.78 g, 1.29mmol, 81.4%4F).

92 f] 57

(=) -6-[ A% (6~ F -t —-3-K) - (8- F A -3H-skek—4-) -
F]-4-G-F-FK) -1-F @A T A 1H-Eh-2-M =@ i

BB 5 54 56 Rk F 6 3EAg, & () -4-(B-8-FF)-6-[ (6~
-k -3-R) -F - (3-FAE-SH-=k -4 ) -FR]-1- AL TR
—1H-"Evk-2-8 (0. 252g, 0.474mmol) A =3B, A& B Kk
(0.167g, 0.28mmol, 58%MF).
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