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NOVEL 2-AMINO-QUINAZOLINE DERIVATIVES USEFUL AS INHIBITORS
OF B-SECRETASE (BACE)

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U. S. Provisional Application Serial
No. 60/599,811, filed on August 06, 2004, U.S. Provisonal Application Serial
No. 60/599,317, filed on August 06, 2004, and U.S. Provisional Application
Serial No. 60/599,810, filed on August 06, 2004, which are incorporated by

reference herein in their entirety.

FIELD OF THE INVENTION

The present invention is directed to novel 2-amino-3,4-dihydro-

quinazoline derivatives, pharmaceutical compositions containing them and their
use in the treatment of Alzheimer's disease (AD), mild cognitive impairment,
senility and / or dementia. The compounds of the present invention are
inhibitors of B-secretase, also known as B-site amyloid cleaving enzyme,

BACE, BACE1, Asp2, or memapsin2.

BACKGROUND OF THE INVENTION

Alzheimer’s Disease (AD) is a neurodegenerative disease associated

with aging. AD patients suffer from cognition deficits and memory loss as well
as behavioral problems such as anxiety. Over 90% of those afflicted with AD
have a sporadic form of the disorder while less than 10% of the cases are
familial or hereditary. In the United States, about 1 in 10 people at age 65 have
AD while at age 85, 1 out of every two individuals are affected with AD. The
average life expectancy from the initial diagnosis is 7-10 years, and AD patients
require extensive care either in an assisted living facility which is very costly or
by family members. With the increasing number of elderly in the population,
AD is a growing medical concern. Currently available therapies for AD merely
treat the symptoms of the disease and include acetylcholinesterase inhibitors to
improve cognitive properties as well as anxiolytics and antipsychotics to control

the behavioral problems associated with this ailment.
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The hallmark pathological features in the brain of AD patients are
neurofibillary tangles which are generated by hyperphosphorylation of tau
protein and amyloid plaques which form by aggregation of B-amyloidi.42 (AB-
42) peptide. APi.s2 forms oligomers and then fibrils, and ultimately amyloid
plaques. The fibrils are believed to be especially neurotoxic and may cause
most of the neurological damage associated with AD. Agents fhat prevent the
formation of AB+.42 have the potential to be disease-modifying agents for the
treatmeht of AD. ABi.s2 is generated from the amyloid precursor protein (APP),
comprised of 770 amino acids. The N-terminus of AB1.4zis cleaved by B-
secretase (BACE), and then r-secretase cleaves the C-terminal end. [n
addition to AB1.42, y-secretase also liberates AB1.40 which is the predominant
cleavage product as along with AB+.agand AB1.4s. Thus, inhibitors of BACE
would be expected to prevent the formation of AB1.42 and would be potential

therapeutic agents in the treatment of AD.

SUMMARY OF THE INVENTION
The present invention is directed to compounds of formula (1)

0
(R, | 1~ o2
A'—Q'—R
YT
R —(L )
LA,
R' (1)

wherein

R is selected from the group consisting of hydrogen, methyl and CFs;

R' is selected from the group consisting of hydrogen, hydroxy, methyl,
ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy and methyl-carbonyl; |

A' is selected from the group consisting of Cy4alkyl; wherein the Cs.
salkyl is optionally substituted with one or more RX substituents;

wherein each RX is independently selected from the group consisting of
hydroxy, oxo, C.galkyl, Cy.galkoxy, hydroxy substituted C1.¢alkyl, amino '
substituted C.galkyl, cycloalkyl, cycloalkyl-C4.salkyl-, biphenyl, aryl, Cq.4aralkyl,
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heteroaryl, heteroaryl-C.4alkyl-, heterocycloalkyl, heterocycloalkyl-Cy.4alkyl-,
spiro-heterocyclyl and -(Cy.qalkyl),-Q?-R%

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl group, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of fluoro, chloro, hydroxy, oxo, carboxy, Ci.salkyl, C4.4alkoxy, -
C(O)O-(Cy.4alkyl), hydroxy substituted C1.4alkyl, fluoro substituted C4.salkyl,
fluoro substituted C4_salkoxy, 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein n is an integer from 0 to 1;

wherein Q? is selected from the group consisting of ~O-, -S-, -C(O)-, -
C(S)-, -C(0)0-, -OC(0)-, -NR®-, -NR®-C(0)-, -C(0)-NR®-, -NR®-SO,-, -SO,-
NRC-, -NR®-S0O-, -SO-NRE, -NR®-C(0)O-, -OC(0)-NRC-, -0-SO,-NRE-, -NRC-
S0,-0-, -NR®-C(0)-NR"-, -NR®-C(S)-NR"- and -NR®-SO,-NR"-;

wherein each R® and R"is independently selected from the group
consisting of hydrogen, Ci.salkyl, hydroxy substituted C+.4alkyl, C1.4aralkyloxy
substituted C4.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C.
salkyl-, C1.4aralkyl, heteroaryl-Cs.4alkyl-, heterocycloalkyI-C1-4alkyl- and spiro-
heterocyclyl; |

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Ci.salkyl, Cs.salkoxy, Cs.
salkoxy-carbonyl, nitro, cyano, amino, Cs.4alkylamino, di(C.4alkyl)amino, —SO,-
N(R’RK), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R’ and RK is independently selected from from the group
consisting of hydrogen and Cs.4alkyl;

wherein R* is selected from the group consisting of hydrogen, Cy.salkyl,
hydroxy substituted Cy.salkyl, fluoro substituted C.salkyl, cycloalkyl, aryl,
biphenyl, heteroaryl, heterocycloalkyl, cycloalkyl-C.salkyl-, Ci.4aralkyl,
heteroaryl-Cy.4alkyl-, heterocycloalkyl-Cs.4alkyl- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the

3
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group consisting of halogen, hydroxy, oxo, carboxy, -C(O)O-C.4alkyl, -C(O)-C;.
aalkyl, Cy.4alkyl, fluoro substituted Cs.4alkyl, C4.4alkoxy, nitro, cyano, amino, Cs.
salkylamino, di(Cs.salkyl)amino and phenyl;

wherein the phenyl is optionally substituted with one or more substituent

independently selected from the group consisting of halogen, hydroxy, oxo,

. carboxy, -C(0)O-Cy.4alkyl, -C(O)-C1.salkyl, Cq.4alkyl, fluoro substituted Ci-salkyl,

Ci.4alkoxy, nitro, cyano, amino, Cs.salkylamino, di(C;.salkyl)amino and —SO,-
N(RERF);

wherein each RF and RF is independently selected from the group
consisting of hydrogen and C;.salkyl;

Q' is selected from the group consisting of —O-, -S-, -C(0)-, -C(S)-, -
C(0)O-, -OC(0)-, -NR"-, -NR”-C(0)-, -C(0)-NRA-, -NRA-C(S)-, -C(S)-NR™-, -
NR*-SO.-, -S0.-NR*-, -NR*-S0O-, -SO-NR*, -NR*-C(0)0-, -OC(0)-NR*-, -O-
SO2-NR*-, -NR*-S0,-O-, -NR*-C(0)-NRB-, -NR*-C(S)-NR®- and -NR*-SO,-
NR®-;

wherein each R* and R® is independently selected from the group
consisting of hydrogen, Cy.galkyl, hydroxy substituted Cy.qalkyl, Ci.saralkyloxy
substituted C1.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C;.
salkyl-, Cq.4aralkyl, heteroaryl-Cy.salkyl-, heterocycloalkyl-C;.4alkyl- and spiro- |
heterocyclyl; '

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Cy.salkyl, Cy.4alkoxy, Cs.
salkoxy-carbonyl, nitro, cyano, amino, Ci.salkylamino, di(C.4alkyl)amino,—~SO»-
N(R®RP), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

~ wherein each R® and R is independently selected from the group
consisting of hydrogen and Cy.4alkyl;

R? is selected from the group consisting of Cy.1oalkyl, cycloalkyl, aryl,
biphenyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl,
cycloalkyl-Cy.4alkyl-, Cy.4aralkyl, partially unsaturated carbocyclyl-C.qalkyl-,
heteroaryl-C4.salkyl-, heterocycloalkyl-C4.salkyl- and spiro-heterocyclyl;
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wherein the Ci.1palkyl, cycloalkyl, aryl, partially unsaturated carbocyclyl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, -C(O)-Cy.4alkyl, -C(O)-C.saralkyl, -C(O)O-C;.4alkyl, -C(O)O-C;.
saralkyl, -Cy_salkyl-C(O)O-C1.salkyl, -Cq.salkyl-S-C1.4alkyl, -C(0)-N(R"R™), -C;.
4alkyl-C(0)-N(RRM), -NR"-C(0)-C1.4alkyl, -SO.-N(R"R™), -Cy.4alkyl-SO,-
N(R"R™), C1.ealkyl, fluoro substituted C1.salkyl, hydroxy substituted Cy.4alkyl,
carboxy substituted Cy.salkyl, Ci4alkoxy, -O-Cj.saralkyl, -O-(tetrahydropyranyl),
-NH-C(O)O-CHa-(tetrahydropyranyl), -N(CHjs)-C(O)O-CH_-(tetrahydropyranyl),
nitro, cyano, amino, Cy.salkylamino, di(C;.salkyl)amino, phenyl, 5-tetrazolyl and
1-(1,4-dihydro-tetrazol-5-one); |

wherein the phenyl or tetrahydropyranyl is optionally substituted with one
or more substituent independently selected from the group consisting of
halogen, hydfoxy, oxo, carboxy, -C(0)O-Cy.salkyl, -C(O)-C1.4alkyl, -OC(O)-Cs.
salkyl, -C4.4alkyl-OC(O)-Cs.4alkyl, -O-Cs.4aralkyl, C1.salkyl, fluoro substituted Cs.
salkyl, hydroxy substituted Cy.4alkyl, C.4alkoxy, nitro, cyano, amino, Cs. ‘
salkylamino and di(C1 -salkyl)amino;

wherein each R" and R™ is independently selected from the group
con3|st|ng of hydrogen and Ciaalkyl;

b is an integer from 0 to 1;

L' is selected from the group consisting of —O-, -S(0)o2-, -NR"-, -C(O)-,
-C(S)-, -C1.salkyl-, -(hydroxy substituted C4.4alkyl)- and -(Cz.qalkenyl)-;

wherein RN is selected from the group consisting of hydrogen and C;.
salkyl;

R® is selected from the group consisting of Cy.salkyl, Cz.salkenyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, biphenyl, heteroaryl,
heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Cy.4aralkyl, heteroaryl-Cy.4alkyl-,
heterocycloalkyl-C.salkyl- and spiro-heterocyclyl;

wherein the Cy.salkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents

independently selected from the group consisting of halogen, hydroxy, oxo,

5
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carboxy, Ci.salkyl, hydroxy substituted C,.4alkyl, halogen substituted C;.4alkyl,
cyano substituted Cs.salkyl, Co.4alkenyl, Co.salkynyl, Cq.4alkoxy, halogen
substituted C.salkoxy, nitro, cyano, -R®, -O-R®, -S-R®, -SO,-R?, -S0-NRP-R?, -
NRP-SO.-R®, -NH,, -N(RP)-R?, -C(0)-R®, -C(0)-NH;, -C(0)-NRP-R®, -NR"-C(0)-
R°® and -NRP-C(0)0O-R5;

wherein R® is selected from the group consisting of Cy.4alkyl, aryl, Cy.
qaralkyl, partially unsaturated carbocyclyl, cycloalkyl, cycloalkyl-C4.salkyl-,
partially unsaturated carbocyclyl-Cs.4alkyl-, heteroaryl, heteroaryl-C;.4alkyl-,
heterocycloalkyl and heterocyclyl-C.salkyl-;

wherein the aryl, partially unsaturated carbocyclyl, cycloalkyl, heteroaryl
or heterocycloalkyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituent independently selected from the group
consisting of Cy.4alkyl, C4.salkoxy, halogen, hydroxy, carboxy, amino, C;.
salkylamino, di(Cy.4alkyl)amino, cyano and nitro;

wherein R’ is selected from the group consisting of hydrogen, Cq.galkyl,
hydroxy substituted C.4alkyl, C1.4aralkyloxy substituted C1.4alkyl, cycloalkyl,
aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C1.4alkyl-, C.4aralkyl, heteroaryl-
Ciqalkyl-, heterocycloaikyI-C1.4alkyl- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, hetéroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Cy.salkyl, Cy.salkoxy, Ci.
salkoxy-carbonyl, nitro, cyano, amino, C1.4aikylamino, di(C1-4aIkyI)amino,¥SOQ-

* N(RSRT), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R® and R" is independently selected from the group

consisting of hydrogen and Ci-qalkyl;
" ais an integer from 0 to 3;

each R"is independently selected from the group consisting of hydroxy,
halogen, Cy.4alkyl, C1-4élkoxy, halogen substituted Cy.salkyl, halogen
substituted C1.4alkoxy, -C(O)-NR'R", ~S0.-NR'RY, -C(0)-Cy.salkyl and -SOp-
Ci.salkyl;

wherein each RY and RV is independently selected from the group
consisting of hydrogen and C1.salkyl; alternatively RY and RY are taken

6
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together with the N atom to which they are bound to form a 5 to 6 membered
saturated, partially unsaturated or aromatic ring structure;

provided that the halogens on the halogen substituted C1.4alkyl or the
halogen substituted C4.4alkoxy are selected from the group consisting of chioro
and fluoro; 4

provided that when RC is hydrogen, R' is hydrogen, b is 1, L' is <O-, R®
is Csalkyl, wherein the Csalkyl is substituted with —C(O)-NRP-R® wherein R” is
methyl and R® is cyclohexyl, A" is -CH,- and Q' is -C(0)-O-, then R? is other
than Cy.salkyl, cycloalkyl or Cq.saralkyl;

provided further that when R is hydrogen, R' is hydrogen, bis 1, L' is —
O-, R%is Caalkyl, wherein the Caalkyl is substituted with ~C(O)-NRP-R® wherein
R" is methyl and R® is cyclohexyl, A’ is —~CH,- and Q" is -C(O)-, then R?is other
than morpholiny! or piperidinyl;

provided further that when R is hydrogen, R' is hydrogen, bis 1, L' is -
O-, R®is Caalkyl, wherein the Csalkyl is substituted with ~C(0)-NRP-R® wherein
R is methyl and R® is cyclohexyl, A" is ~CH,- and Q' is -C(0)-NH-, then R is
other than phenyl;

and pharmaceutically acceptable salts thereof.

The present invention is further directed to compounds of formula (1)

R° @,
/ (Az)c_®/ R
AN

ot I

(R,

R (I
wherein
R? is selected from the group consisting of hydrogen, methyl, and CFs;
R'is selected from the group consisting of hydrogen, hydroxy, methyl,
ethyl, trifluoromethyl, 2,2 2-trifluoroethyl, methoxy, ethoxy and methyl-carbonyl;
c is an integer from 0 to 1;
AZis selected from the group consisting of Cy.salkyl; wherein the C;.

aalkyl is optionally substituted with one or more RY substituents;
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wherein each RY is independently selected from the group consisting of
hydroxy, oxo, Cy.4alkyl, C+.4alkoxy, hydroxy substituted Ci.salkyl, amino
substituted Cy.ealkyl, cycloalkyl, cycloalkyl-C+.salkyl-, biphenyl, aryl, Ci.saralkyl,
heteroaryl, heteroaryl-C.4alkyl-, heterocycloalkyl, heterocycloalkyl-C.salkyl-
and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalky! or spiro-
heterocyclyl group, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of fluoro, chloro, hydroxy, oxo, carboxy, Cj.qalkyl, Cy.4alkoxy, -
C(O)O-(C.qalkyl), hydroxy substituted Cy.4alkyl, fluoro substituted Ci-salkyl,
fluoro substituted Cy.4alkoxy, 5-tetrazolyl and 1-(1 ,4-dihydro-tetrazol-5-one);

@ is selected from the group consisting of aryl, Cy.4aralkyl,
cycloalkyl, partially unsaturated carbocyclyl; heteroaryl, heterocycloalkyl and
spiro-heterocyclyl;

wherein the aryl, cycloalkyl, pértially unsaturated carbocyclyl, heteroaryl,
heterocycloalkyl or spiro-heterocyclyl group, whether alone or as part of a
substituent group, is optionally substituted with one or more substituents
independently selected from the group consisting of Cy.4alkyl, C1.4alkoxy,
halogen substituted C4.4alkyl, halogen substituted C.4alkoxy, hydroxy
substituted Cy.qalkyl, hydroxy, carboxy, cyano, nitro, amino, Ci-4alkylamino and
di(C1-4alkyl)amino; ' ‘

provided that when c is 0 (i.e. A’ is absent), then @ is other than aryl
or heteroaryl;

Q% is selected from the group consisting of —O-, -S-, -C(O)-, -C(8)-, -
C(0)O-, -OC(0)-, -C(0)-NR"-, -NR*-C(0)-, -C(S)-NR", -SO,-NRA-, -SO-NR", -
OC(0)-NR*-, -NR*-C(0)0- and -O-SO,-NR*-: ‘

wherein each R* is independently selected from the group consisting of
hydrogen, C1.salkyl, hydroxy substituted Cy.4alkyl, Ci.4aralkyloxy substituted C;.
salkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-Cy.salkyl-, Ci.
saralkyl, heteroaryl-C,.salkyl-, heterocycloalkyl-Cy.4alkyl- and spiro-heterocyclyl;
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wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, C1.salkyl, Cy.salkoxy, C4.
salkoxy-carbonyl-, nitro, cyano, amino, C.salkylamino, di(C4.4alkyl)amino,—SO,-
N(RCRP), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R® and RP is independently selected from the group
consisting of hydrogen and C1.salkyl;

R? is selected from the group consisting of C1.1oalkyl, cycloalkyl, aryl,
biphenyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl,
cycloalkyl-Cq.salkyl-, Cq.4aralkyl, partially unsaturated carbocyclyl-'C1-4aIkyI-,
heteroaryl-Cy_salkyl-, heterocycloalkyl-C4.4alkyl- and spiro-heterocyclyl;

wherein the Cy.jpalkyl, cycloalkyl, aryl, partially unsaturated carbocyclyl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, -C(0)-C1.4alkyl, -C(O)-C;.4aralkyl, -C(O)O-Cy.qalkyl, -C(O)O-C;.
saralkyl, -C+.4alkyl-C(O)O-Cy.salkyl, -Cy.4alkyl-S-Cy.qalkyl, -C(O)-N(R'-RM), -C;.
salkyl-C(0)-N(R'RM), -NR--C(0)-C1.salkyl, -SO2-N(R*RM), -C1.salkyl-SO.-
N(R"RM), Cy.alkyl, fluoro substituted C..salkyl, hydroxy substituted Cy.qalkyl,
carboxy substituted Cy.salkyl, Cy.4alkoxy, -O-Cj.saralkyl, -O-(tetrahydropyranyl),
-NH-C(0O)O-CHa-(tetrahydropyranyl), -N(CHs)-C(O)O-CHz-(tetrahydropyranyl),
nitro, cyano, amino, Cy.salkylamino, di(C4 4alkyl)am|no phenyl 5- tetrazolyl and
1-(1,4-dihydro-tetrazol- 5- -one); 4

wherein the phenyl or tetrahydropyranyl is optionally substituted with one
or more substituent independently selected from the group consisting of
halogen, hydroxy, oxo, carboxy, C(O)O-C;.salkyl, C(O)-C,.4alkyl, -O-C(O)-C;.
salkyl, -C1-4alkyI-OC(O)-C1-4aIkyI, -O-Cj.4aralkyl, Cq.4alkyl, fluoro substituted Cs.
salkyl, hydroxy substituted Cs.4alkyl, C-4alkoxy, nitro, cyano, amino, C;.
salkylamino and di(Cy.4alkyl)amino;

wherein each R" and R™ is independently selected from the group
consisting of hydrogen and Cy.4alkyl;

b is an integer from 0 to 1;
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L' is selected from the group consisting of —O-, -S(O)o.2-, -NR"-, -C(O)-,
-C(S)-, -Cy.4alkyl-, -(hydroxy substituted C1.4alkyl)- and -(Cosalkenyl)-;

wherein RV is selected from the group consisting of hydrogen and C;.
salkyl;

R® is selected from the group consisting of Cy.galkyl, Coalkenyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, biphenyl, hetéroaryl,
heterocycloalkyl, cycloalkyl-C.4alkyl-, C+.saralkyl, heteroaryl-C4.,alkyl-,
heterocycloalkyl-C1.4alkyl- and spiro-heterocyclyl;

wherein the Cy.salkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, Ci.4alkyl, hydroxy substituted Cy.4alkyl, halogen substituted Cy.4alkyl,
cyano substituted Cy.4alkyl, Co.4alkenyl, Co.salkynyl, Cq4alkoxy, halogen
substituted Cy.salkoxy, nitro, cyano, -R®, -O-R5, -S-R?, -S0,-R?, -SO.-NRF-R?, -
NR"-SO,-R®, -NHp, -N(RP)-R®, -C(0)-R®, -C(0)-NH;, -C(O)-NR-R®, -NRP-C(0)-
R® and —-NRP-C(0)0-R?;

wherein R® is selected from the group consisting of Ci-4alkyl, aryl, C4.
saralkyl, partially unsaturated carbocyClyl,‘cycloalkyl, cycloalkyl-Cy.4alkyl-, 4
partially unsaturated carbocyclyl-C.salkyl-, heteroaryl, heteroaryl-C,.salkyl-,
heterocycloalkyl and heterocyclyl-C;.salkyl-;

wherein the aryl, partially unsaturated carbocyclyl, cycloalkyl, heteroaryl
or heterocycloalkyl, whether alone or as part of a substituent group is opti‘onally

~ substituted with one or more substituent independently selected from the group

consisting of Cy.4alkyl, Cy.4alkoxy, halogen, hydroxy, carboxy, amino, C;.
salkylamino, di(Ci.salkyl)amino, cyano and nitro;

- wherein R is selected from the group consisting of hydrogen, C.galkyl,
hydroxy substituted Cy.salkyl, Cy.4aralkyloxy substituted C1.4alkyl, cycloalkyl,
aryl, heteroaryl, heterocycloalkyl, cycloalkyl-Cs.salkyl-, Ci.4aralkyl, heteroaryl-
Ci-.salkyl-, heterocycloalkyl-C1.4alkyl- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heteroéycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
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group consisting of halogen, hydroxy, oxo, carboxy, Ci.salkyl, C1.4alkoxy, Cy.
salkoxy-carbonyl, nitro, cyano, amino, Cs.salkylamino, di(C4.salkyl)amino, —SO,-
N(R°R"), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R® and R is independently selected from the group
consisting of hydrogen and C1.salkyl;

a is an integer form 0 to 3;

each R"is independently selected from the group consisting of hydroxy,
halogen, C.4alkyl, Ci.4salkoxy, halogen substituted C;.4alkyl, halogen -
substituted C.salkoxy, -C(O)-NRVRW, —S0,-NRYRY, -C(0O)-C;.4alkyl and -SO,-

'C1-4alkyl;

wherein each RY and R is independently selected from the group
consisting of hydrogen and Cs.salkyl; alternatively RV and RV are taken
together with the N atom to which they are bound to form a 5 to 6 membered
saturated, partially unsaturated or aromatic ring structure;

provided that the halogens on the halogen substituted C;.salkyl and the
halogen substituted C+.4alkoxy are selected from the group consisting of chloro

and fluoro;

provided that when R® is hydrogen, R' is hydrogen, A’ is —CH,-, ®
is phenyl, Q% is -O-, R%is methyl, b is an integer selected from 0 to 1 énd L'is
selected from —O-, -NH- or -N(CHs)-, then R® is other than methyl;

and pharmaceutically acceptable salts thereof.

The present invention is further directed to compounds of formula (ilf)

(R1),

RE— 13— R7— (|2 |
L) W

R' ()
wherein
R%is selec;[ed from the group consisting of hydrogen, methyl and CFs3;
R'is selected from the group consisting of hydrogen, hydroxy, methyl,

ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy and methyl-carbonyl;
11
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R® is selected from the group consisting of Cy.alkyl and hydroxy
substituted C,.galkyl;

dis an integer from 0 to 1;

L2 is selected from the group consisting of —O-, -S(0)g.2-, -NR%-:

wherein R% is selected from the group consisting of hydrogen and C;.
salkyl; | |

R’ is selected from the group consisting of cycloalkyl, cycloalkyl-C;.
aalkyl, aryl, Cy.salkyl-aryl, aryl-Cy.4alkyl, partially unsaturated carbocyclyl,
partially unsaturated carbocyclyl-C+.4alkyl, heteroaryl, heteroaryl-Cy.4alkyl, |
heterocycloalky! and heterocyéloalkyl-C1-4alkyl;

wherein the aryl, cycloalkyl, partially unsaturated carbocyclyl, heteroaryl
or heterocycloalkyl group, whether alone or as part of a substituent group; is
optionally substituted with one or more substituents independently selected
from the group consisting of C1.salkyl, Cy.4alkoxy, halogen substituted Ci.qalkyl,
halogen substituted C+.salkoxy, hydroxy substituted Cy.4alkyl, hydroxy, carboxy,
cyano, nitro, amino, Cy.4alkylamino, di(C;.4alkyl)amino, 5-tetrazolyl and 1-(1,4-
dihydro-tetrazol-5-one);

L% is selected from the group consisting of —O-, -S-, -C(0)-, -C(S)-, -
C(0)0-, -OC(0)-, -NR -, -N(CN)-, -NR*-C(0)-, -C(O)-NR™ -, -NR*-C(S)-, -C(S)-
NR"-, -NR*-80-, -80,-NR*-, -NR*-S0-, -SO-NR*, -NR*-C(0)0-, -OC(O)-NRA- -
, -0-SO2-NR”-, -NR*-80,-O-, -NR"-C(0)-NRE-, -NR"-C(S)-NRB- and -NR*-SO,-
NR®-;

wherein each R* and R® is independently selected from the group

4 consisting of hydrogen, C+.galkyl, hydroxy substituted C4.4alkyl, Ci-saralkyloxy

substituted C.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C;.
salkyl-, Cy.saralkyl, heteroaryl-Cy.salkyl-, heterocycloalkyl-Cs.salkyl- and spiro-
heterocyclyl;

wherein fhe cycloalkyl, aryl, heteroaryl, heterocycloalky! or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, C1-4alkyl, Cy.4alkoxy, Cs.
salkoxy-carbonyl, nitro, cyano, amino, C.salkylamino, di(C1.salkyl)amino, ~SOo-
N(R°RP), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);
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wherein each R® and RP is independently selected from the group
consisting of hydrogen and Ci.4alkyl;

R® is selected from the group consisting of Cy.qpalkyl, cycloalkyl, aryl,
biphenyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl,
cycloalkyl-Cy.4alkyl-, C4.saralkyl, partially unsaturated carbocyclyl-C.4alkyl-,
heteroaryl-C,.salkyl-, heterocycloalkyl-C.4alkyl- and spiro-heterocyclyl;

wherein the Cy.10alkyl, cycloalkyl, aryl, partially unsaturated carbocyclyl,
heteroaryl, heterocycloalky! or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, -C(O)-Cy.4alkyl, -C(O)-Cj.saralkyl, -C(O)O-Cy.4alkyl, -C(O)O-C.
qaralkyl, -Cy_4alkyl-C(O)O-C1.4alkyl, -C4.4alkyl-S-Cy.4alkyl, -C(O)-N(RLRM), -C..
salkyl-C(0)-N(R"RM), -NR"-C(0)-C1.salkyl, -SO,-C1.4alkyl, -SOx-aryl, -SO,-
N(R"RM), -C1.4alkyl-SOz-N(R'RM), Cy.4alkyl, fluoro substituted C.salkyl, hydroxy
substituted Cy.4alkyl, carboxy substituted C4.salkyl, C4.salkoxy, fluoro substituted
Ci.salkoxy, nitro, cyano, amino, Cy.4alkylamino, di(Cs.4alkyl)amino, phenyl and
heteroaryl; 4

wherein the phenyl or heteroaryl is optionally substituted with one or .
more substituent independently selected from the group consisting of halogen;
hydroxy, oxo, carboxy, -C(O)O-Cj.salkyl, -C(0Q)-C1.4alkyl, C1-4alkyl, fluoro
substituted C.4alkyl, C1;4alkoxy, nitro, cyano, amino, Cy.salkylamino and di(Cs.
salkyl)amino;

wherein each Rt and RV is independently selected from the group
consisting of hydrogen, C+.4alkyl and cycloalkyl;

ais an integer from 0 to 3; ‘

eachR"is independently selected from the group consisting of hydroxy,
halogen, C..salkyl, C1.salkoxy, halogen substituted Cy.4alkyl, halogen
substituted Cy.4alkoxy, -C(O)-NR'R™, —=S0.-NRVRY, -C(0)-C.salkyl and -SO.-
Ci.salkyl; _

wherein each RY and RV is independently selected from the group
consisting of hydrogen and Cy.qalkyl; alternatively RY and RW are taken

together with the N atom to which they are bound to form a 5 to 6 membered

saturated, partially unsaturated or aromatic ring structure;
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provided that the halogens on the halogen substituted Cy.4alkyl and the
halogen substituted C1.4alkoxy are selected from the group consisting of chloro
and fluoro;

or a pharmaceutically acceptable salt thereof.

lllustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the compounds described
above. An illustration of the invention is a pharmaceutical composition made
by mixing any of the compounds described above and a pharmaceutically _
acceptable carrier. lllustrating the invention is a process for making a
pharmaceutical composition comprising mixing any of the compounds
described above and a pharmaceutically acceptable carrier.

Exemplifying the invention are methods of treating a disorder mediated
by the B-secretase enzyme, comprising administering to a subject in need

thereof, a therapeutically effective amount of any of the compounds or

- pharmaceutical compositions described above.

An example of the invention is a method of treating a disorder selected
from the group consisting of Alzheimer's disease (AD), mild cognitive
impairment, sénility, dementia, dementia with Lewy bodies, Down’s syndrome,
dementia associated with Parkinson’s disease and dementia associated with
beta-amyloid, comprising administering to a subject in need thereof, a
therapeutically effective amount of any of the compouhds or pharmaceutical

compositions described above.

Another example of the invention is the use of any of the compounds
descrlbed above in the preparation of a medicament for treating: (a)
Alzheimer’s Disease (AD), (b) mild cognitive impairment, (c) senility, (d)
dementia, (e) dementia with Lewy bodies, (f) Down’s syndrome, (g) dementia
associated with Parkinson’s disease and (h) dementia associated with beta-
amyloid, in a subject in need thereof.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to compounds of formula (1), (I1) and (i1l

14
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(1),
R° Qe ,
AN S (Az)"_®/ R
N
3__ 1
RP—(L)— i Py /*N
' |

(R1),

H 4
R’ () and
0

(RO)a o
8 3 | oS N”
R*—L°—R—(L%)y—

et LA
R' an)

wherein R, R, R, R%, R®, R, R®, R"%, L', L2 L®, a, b, ¢, d, A', A2 Q', @®

5 and @ are as herein defined. The compounds of formula (1), formula (1) and
formula (Il1) are inhibitors of the B-secretase enzyme (also known as B-site
cleaving enzyme, BACE, BACE1, Asp2 or memapsin2), and are useful in the
treatment of Alzheimer’s disease (AD), mild cognitive impairment (MCI), senility,
dementia, dementia with Lewy bodies, Down’s syndrome, dementia associated

10  with Parkinson’s disease and dementia associated with beta-arhyloid,
preferably Alzheimer's disease. |
One skilled in the art will recognize that some of the variables (e.0.R% R,
L', R? R, etc.) appear in compounds of formula (1), formula (1) and / or formula
(). One skilled in the art will further recognize that wherein a particular
16 substituent is selected for a given variable for a compound of formula (1), said
selection is not intended to limit the scope of said variable for compounds of
formula (Il) and / or compounds of formula (1ll). Similarly, the selection of a
particular substituent for a given variable for a compound of formula (Il), is not
intended to limit the scope of said variable for compounds of formula (I) and / or
15
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compounds of formula (l1l). Similarly, the selection of a particular substituent for a
given variable for a compound of formula (1ll), is not intended to limit the scope of
said variable for compounds of formula (I) and / or compounds of formula (II).

In an embodiment, the present invention is directed to compounds of

5 formula (I)

10 Ro
(R Ma Al—Q'—R?
O N
R*—(L"yy——
LA,
R’ (1)

wherein ‘

R is selected from the group consisting of hydrogen, methyl and CFs;

R'is selected from the group consisting of hydrogen, hydroxy, methyl,

10 ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy and methyl-carbonyl;

A'is selected from Cy.4alkyl; wherein the Ci.4alkyl is optionally
substituted with one or more RX substituents;

wherein each RXis independently selected from the group consisting of
hydroxy, oxo, Ci.salkyl, Cy.galkoxy, hydroxy substituted C.¢alkyl, amino

15 substituted Cy.calkyl, cycloalkyl, cycloalkyl-Cs.salkyl-, biphenyl, aryl, Cq.saralkyl,
heteroaryl, heteroaryl-C+.salkyl-, heterocycloalkyl, heterocycloalkyl-Cy.4alkyl-,
spiro-heterocyclyl and -(C1.salkyl),-Q*-R*;

wherein the cycloalkyl, aryl, heterdaryl, heterocycloalkyl! or spiro-
heterocyclyl group, whether alone or as part of a substituent group is optionally

20  substituted with a substituent selected from the group consisting of fluoro,
chloro, hydroxy, oxo, carboxy, Ci4alkyl, Cy4alkoxy, -C(O)-(Cs.4alkyoxy),
hydroxy substituted Cy.salkyl, fluoro substituted C;.4alkyl, fluoro substituted C.
4alk6xy, 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein n is an integer from 0 to 1;

25 wherein Q? is selected from the group consisting of —O-, -S-, -C(O)-, -
C(S)-, -C(0)0O-, -OC(0)-, -NR%-, -NR®-C(0)-, -C(0)-NR%-, -NR®-SO,-, -SO,-
NR®-, -NR®-SO-, -SO-NR®, -NR®-C(0)0-, -0C(0)-NR®-, -O-SO,-NR®-, -NRC-
S02-0-, -NR®-C(0)-NR"-, -NR®-C(S)-NR™ and -NR®-SO,-NR"-:
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wherein each R® and R is independently selected from the group
consisting of hydrogen, Ci.salkyl, hydroxy substituted C1.qalkyl, Cq.4aralkyloxy
substituted C1.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C;.
aalkyl-, C1.saralkyl, heteroaryl-Cy.4alkyl-, heterocycloalkyl-C4.4alkyl- and spiro-
heterocyclyl; ‘

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally

substituted with one or more substituents independently selected from the

group consisting of halogen, hydroxy, oxo, carboxy, Ci.qalkyl, C1.salkoxy, Cs.

salkoxy-carbonyl, nitro, cyano, amino, Cy.4alkylamino, di(Cy.salkyl)amino,—~SO,-
N(R’R"), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R’ and RX is independently selected from from the group
consisting of hydrogen and Ci.salkyl;

wherein R* is selected from the group consisting of hydrogen, C;.4alkyl,
hydroxy substituted Cy.salkyl, fluoro substituted Cy.4alkyl, cycloalkyl, aryl, -
biphenyl, heteroaryl, heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Cy.saralkyl,
heteroaryl-C;.salkyl-, héterocycloalkyI-C1_4aIkyI- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl; heterocycloalkyl or spiro-
heterocyclyl, whe‘ther alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of haldgen, hydroxy, oxo, carboxy, -C(O)O-Cj.salkyl, -C(O)-Cs.
salkyl, Cy.4alkyl, fluoro substituted Cy.4alkyl, Cy.4alkoxy, nitro, cyano, amino, Cs.
salkylamino, di(C1.salkyl)amino and phenyl; ‘

wherein the phenyl is optionally substituted with one or more substituent
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, -C(O)O-Cy.salkyl, -C(O)-Cy.4alkyl, C+.4alkyl, fluoro substituted Cy.4alkyl,
Ci.4alkoxy, nitro, cyano, amino, Cy.salkylamino, di(Cy.salkyl)amino and —SOp- -
N(RER);

wherein each RF and RF is independently selected from the group
consisting of hydrogen and C;.salkyl;

Q' is selected from the group consisting of —O-, -S-, -C(O)-, -C(8S)-, -
C(0)0-, -OC(0)-, -NR"-, -NRA-C(0)-, -C(0)-NRA-, -NRA-C(S)-, -C(S)-NR*-, -
NR*-SO¢-, -SO2-NR*-, -NRA-S0O-, -SO-NR*, -NRA-C(0)0-, -OC(0)-NR -, -O-
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SOz-NR™, -NR"-80,-O-, -NR*-C(0)-NRE-, -NR*-C(S)-NR®- and -NRA-SO,-
NRE-;

wherein each R* and RP is independently selected from the group
consisting of hydrogen, Cy.salkyl, hydroxy substituted Ci.4alkyl, Cq.4aralkyloxy
substituted C.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-Cs.
salkyl-, Cy.qaralkyl, heteroaryl-Cy.salkyl-, heterocycloalkyl-C+.4alkyl- and spiro-

“ heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Cy.salkyl, Cj.4alkoxy, Ca.
salkoxy-carbonyl, nitro, cyano, amino, Cy.4alkylamino, di(C1.salkyl)amino,~SO,-
N(R°RP), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R® and RP is independently selected from the group
consisting of hydrogen and Cy.salkyl;

R? is selected from the group consisting of Ci-0alkyl, cycloalkyl, aryl,
biphenyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl,
cycloalkyl-C,.4alkyl-, Ci.4aralkyl, partially unsaturated carbocyclyl-C;.qalkyl-,
heteroaryl-Cy.4alkyl-, heterocycloalkyl-C1_salkyl- and spiro-heterocyclyl;

wherein the Cy.1palkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl or
spiro-heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting ofihalogen, hydroxy, oxo, Carboxy, -C(O)-Cs.4alkyl, -C(O)-C;.
saralkyl, -C(O)O-Cj.salkyl, -C(O)O-Cy.qaralkyl, -C1.4alkyl-C(O)O-Cy.4alkyl, -Cs.

~ 4alkyl-S-Cy.qalkyl, -C(0)-N(R'RM), -C1.4alkyl-C(O)-N(R'R™), -NR'-C(0)-Cy.salkyl,

-S02-N(R"RM), -C1.4alkyl-SO-N(R-R™), C4.salkyl, fluoro substituted C.qalkyl,
hydroxy substituted C.4alkyl, carboxy substituted Ci.qalkyl, Cy.qalkoxy, nitro,‘
cyano, amino, Cy.salkylamino, di(C+.4alkyl)amino, phenyl, 5-tetrazolyl and 1-
(1,4-dihydro-tetrazol-5-one);

wherein the phenyl is optionally substituted with one or more substituent
independently selected from the group consisting of halogen, hydroxy, -oxo,
carboxy, -C(0)O-Cj.4alkyl, -C(0)-Cy.4alkyl, C.salkyl, fluoro substituted Cy.salkyl,
Ci-qalkoxy, nitro, cyano, amino, Cy_salkylamino and di(C1.salkyl)amino;
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wherein each R™and R™ is independently selected from the group
consisting of hydrogen and Cy.4alkyl;

b is an integer from 0 to 1;

L' is selected from the group consisting of —O-, -S(0)o.2-, -NRN-, -C(0)-,
-C(S)-, -C1-4alkyl-, -(hydroxy substituted Cy.salkyl) and -(Co.salkenyl)-;

wherein RN is selected from the group consisting of hydrogen and C;.
salkyl; ,

R?is selected from the group consisting of Cy.galkyl, Co.salkenyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, biphenyl, heteroaryl,
heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Ci.saralkyl, heteroaryl-Cy.4alkyl-,
heterocycloalkyl-C4.salkyl- and spiro-heterocyclyl;

wherein the Cy.galkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl,
heteroaryl, heterocycloalky! or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, 0Xx0,
carboxy, C1-4élkyl, hydroxy sdbstituted Ci.qalkyl, halogen substituted C_salkyl,
cyano substituted Cy.4alkyl, Ca.4alkenyl, Co.4alkynyl, C;.salkoxy, halogen
substituted C4.salkoxy, nitro, cyano, -R®, -O-R®, -S-R?, -S0,-R?, -SO,-NRP-R?, -
NRP-S02-R®, -NHj, -N(R™)-R®, -C(0)-R®, -C(O)-NHa, -C(0)-NRP-R®, -NRP-C(0)-
R® and -NRP-C(O)O-R®: | |

wherein R® is selected from the group cohsisting of Cy.qalkyl, aryl, Cy.
saralkyl, partially unsaturated carbocyclyl, cycloalkyl, cycloalkyl-C.4alkyl-,
partially unsaturated carbocyclyl-Cy.salkyl-, heteroaryl, heteroaryl Cy.salkyl-,
heterocycloalkyl and heterocyclyl Ci.salkyl-;

wherein the aryl, Cq.4aralkyl, partially unsaturated carbocyclyl, cycloalkyl,
heteroaryl or Heterocycloalkyl, whether alone or as part of a substituent group
may be optionally substituted with one or more substituent independently
selected from the group consisting of Cy.salkyl, Ci-salkoxy, halogen, hydroxy,
carboxy, amino, C.salkylamino, di(C.salkyl)amino, cyano and nitro;

wherein R is selected from the group consisting of hydrogen, Cs.galkyl,
hydroxy substituted Cy.salkyl, Cs.4aralkyloxy substituted Ci.qalkyl, cycloalkyl,
aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C+.4alkyl-, Cy.saralkyl, heteroaryl-
Ci.4alkyl-, heterocycloalkyl-Cy.qalkyl- and spiro-heterocyclyl;
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wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Ci.4alkyl, Cy.salkoxy, Cy.
salkoxy-carbonyl, nitro, cyano, amino, Cy.4alkylamino, di(C1.4alkyl)amino,~SOx-

- N(R®RT), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each R® and RT is independently selected from the group
consisting of hydrogen and C;.4alkyl;

ais an integer from 0 to 3; ‘

| each R"is independently selected from the group consisting of hydroxy,

halogen, Ci.4alkyl, Ci.salkoxy, halogenated Ci.qalkyl, halogenated Cy.,alkoxy, -
C(0)-NR'R", -S0.-NR'RY, -C(0)-C1.4alkyl and -SO,-Cs.salkyl:

wherein each R" and R" is independently selected from the group
consisting of hydrogen and Cy.salkyl; alternatively RY and RY are taken
together with the N atom to which they are bound to form a 5 to 6 membered -
saturated, partially unsaturated or aromatic ring structure;

provided that the halogens on the halogenated Ci-salkyl or the
halogenated C;.4alkoxy are selected from chloro or fluoro;

provided that when R® is hydrogen, R’ is hydrogen, b is 1, L' is ~O-, R®
is Csalkyl, wherein the Caalkyl is substituted with —C(O)-NR" -R® wherein RP is
methyl and R® is cyclohexyl, A" is ~CH,-, Q' is -C(O)-O- then R?is other than
Ca-ealkyl, cycloalky! or Cy.4aralkyl;

provided further that when R® is hydrogen, R is hydrogen, bis 1, L is —

O, R%is Caalkyl, wherein the Caalkyl is substituted with ~C(0)-NR"-R® wherein

R" is methyl and R® is cyclohexyl, A" is —<CH,-, Q' is -C(0)- then R is other
than morpholinyl or piperidinyl;
 provided further that when RC is hydrogen, R' is hydrogen, bis 1, L' is -

O-, R%is Csalkyl, wherein the Csalkyl is substituted with —C(0)-NRP-R® wherein
R is methyl and R® is cyclohexyl, A" is ~CH,-, Q' is -C(O)-NH- then R? is other
than phenyl;

and pharmaceutically acceptable salts thereof.

In an embodiment, the present invention is directed to compounds of

formula (Il)

20
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R ()
wherein
R is selected from the group consisting of hydrogen, methyl, and CFs;
R'is selected from the group consisting of hydrogen, hydroxy, methyl,
5 ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy and methyl-carbonyl;
c is an integer from 0 to 1;
A?is selected from Ci.qalkyl; wherein the Cy.4alkyl is optionally
substituted with one or more R substituents;
wherein each RY is independently selected from the group consisting of

10 hydroxy, oxo, Ci.salkyl, Cy.4alkoxy, hydroxy substituted C;.salkyl, amino
substituted C4.salkyl, cycloalkyl, 4cycloalkyl-C1 -salkyl-, biphenyl, aryl, C1.4aralkyl,
heteroaryl, heteroaryl-C.qalkyl-, heterocycloalkyl, heterocycloalkyl -C4 4alkyl-
and spiro- heterocyclyl

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-

15 heterocyclyl group, whether alone or as part of a substituent group is optionally
substituted with a substituent selected from the group consisting of fluoro,
chloro, hydroxy, oxo, carboxy, Cs.4alkyl, Cy.4alkoxy, -C(O)-(C1.4alkoxy), hydroxy
substituted C.4alkyl, fluoro substituted C4.4alkyl, fluoro substituted Ci.4alkoxy,
5-tetrazolyl and 1-(1 ,4-dihydro-tétrazol—5-one);

20 @ is selected from the group consisting of aryl, aryl-Cq.salkyl,
cycloalkyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl and
spiro-heterocyclyl;

wherein the aryl, cycloalkyl, partially unsaturated carbocyclyl, heteroaryl,
heterocycloalkyl or spiro-heterocyclyl group is optionally substituted with one or

25  more substituents independently selected from the group consisting of C;.
salkyl, C4.4alkoxy, halogen substituted C.salkyl, halogen substituted C.4alkoxy,
hydroxy substituted C,.4alkyl, hydroxy, carboxy, cyano, nitro, amino, C.

salkylamino and di(C.4alkyl)amino;
21
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provided that when ¢ is 0 (i.e. A’ is absent), then @ is other than aryl
or heteroaryl;

Q% is selected from the group consisting of -O-, -S-, -C(O)-, -C(S)-, -
C(0)0-, -OC(0)-, -C(0)-NR*-, -NRA-C(0)-, -C(S)-NR*, -SO,-NR*-, -SO-NR?, -

- OC(0)-NR"-, -NR*-C(0)O- and -O-SO,-NRA-;

wherein each R* is independently selected from the group consisting of
hydrogen, C.salkyl, hydroxy substituted Cs.salkyl, C4-4aralkyloxy substituted Ci.
aalkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C.salkyl-, C.
saralkyl, heteroaryl-Cy.qalkyl-, heterocycloalkyl-Cy.4alkyl- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, C1.4alkyl, Cy.4alkoxy, Cs.
salkoxy-carbonyl-, nitro, cyano, amino, Cs.4alkylamino, di(C.4alkyl)amino,—SO,-
N(RCRD), 5-tetrazolyl and 1-(1 ,4-dihydro-tetrazoI-S-one);

wherein each R® and R® is independently selected from the group
consisting of hydrogen and Ci.salkyl;

R? is selected from the group consisting of Cy.yealkyl, cycloalkyl, aryl,
biphenyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl,
cycloalkyl-C.qalkyl-, Cy.4aralkyl, partially unsaturated carbocyclyl-Cy.4alkyl-,
heteroaryl-C4.4alkyl-, heterocycloalkyl-Cy.4alkyl- and spiro-heterocyclyl;

wherein the Cy.q0alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl or

‘ spiro-heterocyclyl, whether alone or as part of a substituent group is optionally

substituted with one or more substituents independently selected from the
group consisting of haloge‘n, hydroxy, oxo, carboxy, -C(O)-Cj.4alkyl, -C(O)-Cs.
saralkyl, -C(O)O-Cy.salkyl, -C(O)O-Cy.4aralkyl, -Cy.4alkyl-C(O)O-Cy.4alkyl, -Cs-
salkyl-S-Cy.4alkyl, -C(O)-N(R"R"), -C1.4alkyl-C(0)-N(R*RM), -NR"-C(O)-C1.salkyl,
-S02-N(R"RY), -C1.4alkyl-SO--N(R"RM), Cy.salkyl, fluoro substituted Cy.4alkyl,
hydroxy substituted C+.4alkyl, carboxy substituted C.4alkyl, Cs-4alkoxy, nitro,
cyano, amino, Cy.4alkylamino, di(Cs.salkyl)amino, phenyl, 5-tetrazolyl and 1-
(1,4-dihydro-tetrazol-5-one);
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wherein the phenyl is optionally substituted with one or more substituent
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, C(O)O-Cj.4alkyl, C(0)-C1.salkyl, Cy.4alkyl, fluoro substituted Ci-salkyl,
Ci.4alkoxy, nitro, cyano, amino, Cy.salkylamino and di(Cy.4alkyl)amino;

wherein each R" and R is independently selected from the group
consisting of hydrogen and Cy.4alkyl;

b is an integer from 0 to 1;

L' is selected from the group consisting of ~O-, -S(O)oz-, -NR"-, -C(0)-,
-C(S)-, -C1.4alkyl-, -(hydroxy substituted Cy.salkyl)- and -(Cz.4alkenyl)-;

wherein RN is selected from the group consisting of hydrogen and C;.
salkyl;

R®is selected from the group consisting of Cy.¢alkyl, C.¢alkenyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, biphenyl, heteroaryl,
heterocycloalkyl, cycloalkyl-Cy.salkyl-, Ci-saralkyl, heteroaryl-Cy.salkyl-,
heterocycloalkyl-C4.salkyl- and spiro-heterocyclyl; }

wherelin the C1-6alkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, Cy.4alkyl, hydroxy substituted C.salkyl, halogen substituted C1-4alkyl,
cyano substituted Cy.salkyl, Cz.4alkenyl, Ca.salkynyl, Cj.salkoxy, halogen
substituted Cy.salkoxy, nitro, cyano, -R°®, -O-R®, -S-R°®, -S0,-R®, -SO,-NRP-RS, -
NR"-SO2-R®, -NHz, -N(R")-R®, -C(0)-R®, -C(O)-NH, -C(0)-NR"-R?, -NRP-C(0)-
R° and -NRP-C(0)O-R?®: ‘

wherein R°® is selected from the group consisting of Cy.4alkyl, aryl, Cy.
saralkyl, partially unsaturated carbocyclyl, cycloalkyl, cycloalkyl-Cy.4alkyl-,
partially unsaturated carbocyclyl-C.salkyl-, heteroaryl, heteroaryl-C; 4alkyl-
heterocycloalkyl and heterocyclyl-Cy.4alkyl-;

wherein the aryl, Cq.saralkyl, partially unsaturated carbocyclyl, cycloalkyl,
heteroaryl or heterocycloalkyl, whether alone or as part of a substituent group
may be optionally substituted with one or more substituent independently
selected from the group consisting of Cy.salkyl, Ci.4alkoxy, halogen, hydroxy,
carboxy, amino, C+.4alkylamino, di(C1.4alkyl)amino, cyano and nitro;
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wherein R is selected from the group consisting of hydrogen, C4.galkyl,
hydroxy substituted C.salkyl, C+.4aralkyloxy substituted Cy.4alkyl, cycloalkyl,
aryl, heteroaryl, heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Ci.saralkyl, heteroaryl-
Ca.4alkyl-, heterocycloalkyl-C;.4alkyl- and spiro-heterocyclyl;

wherein the cycloalkyl, aryl, heteroaryl, heterocycloalky! or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, Cy.salkyl, Ci-salkoxy, C;.
salkoxy-carbonyl, nitro, cyano, amino, Cy.4alkylamino, di(Cy.4alkyl)amino, —=SO,-
N(R®R"), 5-tetrazolyl and 1-(1,4-dihydro-tetrazol-5-one);

wherein each RS and R" is independently selected from the group
consisting of hydrogen and C;.4alkyl;

ais an integer form 0 to 3;

each R"is independently selected from the group consisting of hydroxy,
halogen, Ci.salkyl, C+.4alkoxy, halogenated Cy.salkyl, halogenated C;.4alkoxy, -
C(0)-NR'R", -S0--NR'RY, -C(0)-C1.qalkyl and -SO,-C1.4alkyl;

wherein each RY and R is independently selected from the group
consisting of hydrogen and Cy_salkyl; alternatively RY and R™ are taken
together with the N atom to which they are bound to form a 5 to 6 membered
saturated, partially unsaturated or aromatic ring structure;

provided that the halogens on the halogenated Cy.4alkyl and the
halogenated C.4alkoxy are selected from chloro or fluoro;

provided that when R is hydrogen, R' is hydrogen, A" is ~CH,-, ®
is phenyl, Q°is —O-, R? is methyl, b is an integer selected from 0 to 1 and L' is
selected from —O-, -NH- or —-N(CHs)-, then R® is other than methyl;

and pharmaceutically acceptable salts thereof.

In an embodiment, the present invention is directed to compounds of
formula (I-AA)
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wherein A', R%, R? b, L' and R® are as herein defined. Preferably, in the
compound of formula (I-AA), the A" group is substituted at the carbon atom bound
to nitrogen atom of the quinazoline core (i.e. at the alpha carbon atom).

In another embodiment, the present invention is directed to compounds of

formula (I-BB)
A

| "
1 I
o N/A\"/N\Rg
A6
A (I-BB)

wherein A', R* and R? are as herein defined. 'APreferably, in the compound
of formula (I-BB), the A" group is substituted at the carbon atom bound to nitrogen
atom of the quinazoline core (i.e. at the alpha carbon atom).

In an embodiment, the present invention is directed to compounds of

formula (1I-AA)
3 ’ 3
R \C(\N g
/k '
N NH,

wherein R?, Q% and R? are as herein defined.

(I-AA)

In an embodiment of the present invention are compounds of formula (1)
wherein the —(L"),-R® substituent group is bound at the 6 or 7 position, preferably
at the 6-position.

In an embodiment of the present invention are compounds of formula (11)
wherein the —(L"),-R® substituent group is bound at the 6 or 7 positio4n, preferably
at the 6-position. In another embddiment of the present invention, are
compounds of formula (I1) wherein the —~Q3-R? substituent group is bound at the 2-

A, 3-, 4- or 5- position of the @ substituent, preferably at the 3- position of the

@ substituent.

In an embodiment of the present invention is a compound of formula (l11)
wherein the —(L?)¢-R”-L3-R® substituent group is bound at the 6 or 7 position,
preferably at the 6-position. In another embodiment of the present invention, is a
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compound of formula (1ll) wherein the —L3-R® substituent group is bound at the 2-,
8- or 4- position of the R substituent, preferably, at the 3-position of the R’
substituent.

In an embodiment of the present invention, R is selected from the group
consisting of hydrogen and methyl. In another embodiment of the present
invention, R® is hydrogen.

In an embodiment of the present invention, R’ is selected from the group
consisting of hydrogen, hydroxy, methyl, trifluoromethyl, methoxy and methyl-
carbonyl. In another embodiment of the present invention R is selected from the
group consisting of hydrogen, hydroxy and methoxy. In yet another embodiment
of the present invention, R' is hydrogen.

In an embodiment of the present invention, A' is selected from the group
consisting of C1.salkyl; wherein the Cy.4alkyl is optionally substituted with one to
two R substituents; wherein each R is independently selected from hydroxy,
oxo, Cy.galkyl, Cq_galkoxy, hydroxy substituted Ci.4alkyl, cycloalkyl, cycloalkyl-
Ci.qalkyl, biphenyl, aryl, Cq.4aralkyl, heteroaryl, heteroaryl-C;.salkyl-,
heterocycloalkyl, heterocycloalkyl-C+.salkyl-, spiro-heterocyclyl and -(C.qalkyl),-
Q*-R* and wherein the cycloalkyl, aryl, heteroaryl or heterocycloalkyl group,
whether alone or as part of a substituent group is optionally substituted with

fluoro, chloro, hydroxy, oxo, carboxy, Cy.4alkyl, Ci.salkoxy, hydroxy substituted

Cy-4alkyl, fluoro substituted Cy.4alkyl, fluoro substituted Ci.4alkoxy, 5-tetrazolyl
or 1-(1,4-dihydro-tetrazol-5-one).
In another embodiment of the present invention, A' is selected from the

- group consisting of C4.4alkyl; wherein the Cy.4alkyl is optionally substituted with

one to two R* substituents; wherein each RX is independently selected from the
group consisting of Cy_galkyl, hydroxy substituted Ci-4alkyl, cycloalkyl, aryl, C;.
4aralkyl, biphenyl, heterocycloalkyl, spiro-heterocyclyl and —(Cy.4alkyl)-Q3-R*%
wherein the cycloalkyl, aryl, whether alone or as part of a substituent group is
optionally substituted with fluoro, chloro, hydroxy, oxo, Ci.4alkyl or Cy.4alkoxy.
In another embodiment of the present invention, A’ is selected from the
group consisting of methyl, ethyl, 1-methyl-ethyl, (1 )-(R)-methyl-ethyl, (1)-(S)-
methyl-ethyl, 1-n-propyl-ethyl, (1 )-(R)-n-propyl-ethyl, (1 )~(S)—h~propyl-ethyl, 1-
isopropyl-ethyl, (1)-(R)-isopropyl-ethyl, (1 )-(S)-isopropyl-ethyl, 1-cyclohexyl-
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ethyl, (1)-(R)-cyclohexyl-ethyl, (1)-(S)-cyclohexyl-ethyl, 1-phenyl-ethyl, 1-(4-
hydroxybenzyl)-ethyl, (1)-(R)-(4-hydroxybenzyl)-ethyl, (1)-(S)-(4-
hydroxybenzyl)-ethyl, 1-(1-carboxy-2-hydroxy-ethyl), 1-(S)-(1 -carboxy-2-
hydroxy-ethyl), 1-(R)-(1-carboxy-2-hydroxy-ethyl), 1-(1 -carboxy-2-t-butoxy-
ethyl), 1-(R)-(1 —carboxy-z-t-butoxy-ethyl),. 1-(1-carboxy-2-benzyloxy-ethyl), 1-
(S)-(1-carboxy-2-benzyloxy-ethyl), 1-(R)-(1 -carboxy-2-benzyloxy-ethyl), 1-(1-
methoxy-carbonyl-2-benzyloxy-ethyl), 1-(S)-(1 -methoxy-carbonyl-2-benzyloxy-
ethyl), 1-(R)-(1-methoxy-carbonyl-2-benzyloxy-ethyl), n-propyl, 1-
hydroxymethyl-n-propyl, (1)-(R)-hydroxymethyl-n-propyl, (1)-(S)-hydroxymethyl-
n-propyl, 1-(dimethyl)—n-propyl, 1-(n-propyl)-n-propyl, 1-isopropyl-n-propyl, (1)-
(S)-isopropyl-n-propyl, (1)-(R)-isopropyl-n-propyl, 1-(n-pentyl)-n-propyl, 1-n-
octyl-n-propyl, 1-cyclohexyl-n-propyl, (1)-(R)-cyclohexyl-n-propyl, (1)-(S)-
cyclohexyl-n-propyl, 1-phenyl-n-propyl, 1-(4-chlorophenyl)-n-propyl, 1-(4-
methylphenyl)-n-propyl, 1-(4-methoxyphenyl)-n-propyl, 1-(4-biphenyl)-n-propyl,
1-(N-piperidiny-carbonyl-n-propyl)-n-propyl, 1 -(4-tetrahydropyranyl)-n-propyl,
(1)-(R)-(4-tetrahydropyranyl)-n-propyl, (1 )-(S)-(4-tetrahydropyranyl)-n-propyl, 1-
(4-hydroxy-cyclohexyl)-n-propyl, 1-(N-methyl-N-cyclohexyl-aminocarbonyl)-n-
propyl, (1)-(R)-(N-methyl-N-cyclohexyl-aminocarbonyl)-n-propyl, (1)-(S)-(N- .
methyl-N-cyclohexyl-aminocarbonyl)-n-propyl, 1-(1 ,4-dioxaspiro[4.5]decane)-n-
propyl, (1)-(R)-(1,4-dioxaspiro[4.5]decane)-n-propyl, (1)~(S)-(1,4- 4
dioxaspiro[4.5]dec-8-yl);n-propyl, (1)-(R)-((4R)-hydroxycyclohexyl)-n-propyl, 1-
(cylcohexan-4-one)-n-propyl, (1)-(R)-(cylcohexan-4-one)-n-propyl, (1)-(S)-
(cylcohexan-4-one)-n-propyl, 1-pyranyl-n-propyl, (1)-(S)-pyranyl-n-propyl, n-
butyl, 1-propyl-n-butyl, 1-phenyl-n-butyl, 1-(cyclohexylcarbonylaminomethyl)-
ethyl, 1-(N-cyclohexyl-N-methyl-éminocarbonylethyl)-n-propyl, 1-(2-methyl-
piperidinylcarbonyl-n-propyl)-n-propyl and 1-(4-methyl-piperidinylcarbonyl-n-
propyl)-n-propyl. |

In another embodiment of the present invention, A' is selected from the
group consisting of methyl, ethyl, 1-methyl-ethyl, (1)-(R)-methyl-ethyl, (1)-(S)-
methyl-ethyl, 1-n-propyl-ethyl, (1)-(R)-n-propyl-ethy, (1)-(S)-n-propyl-ethyl, 1-
isopropyl-ethyl, (1)-(R)-isopropyl-ethyl, (1)-(S)-isopropyl-ethyl, 1-cyclohexyl-
ethyl, (1)-(R)-cyclohexyl-ethyl, (1)-(S)-cyclohexyl-ethyl, 1-phenyl-ethyl, 1-(4-
hydroxybenzyl)-ethyl, (1)-(R)-(4-hydroxybenzyl)-ethyl, (1)-(S)-(4-
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hydroxybenzyl)-ethyl, n-propyl, 1-hydroxymethyl-n-propyl, (1)-(R)-
hydroxymethyl-n-propyl, (1 )-(S)-hydroxymethyl-n-propyl, 1-(dimethyl)-n-propyl,
1-(n-propyl)-n-propyl, 1-isopropyl-n-propyl, (1)-(S)-isopropyl-n-propyl, (1)-(R)-
isopropyl-n-propyl, 1-(n-pentyl)-n-propyl, 1-n-octyl-n-propyl, 1-cyclohexyl-n-
propyl, (1)-(R)-cyclohexyl-n-propyl, (1 )-(S)-cyclohexyl-n-propyl, 1-phenyl-n-

- propyl, 1-(4-chlorophenyl)-n-propyl, 1-(4-methylphenyl)-n-propyl, 1-(4-

methoxyphenyl)-n-propyl, 1-(4-biphenyl)-n-propyl, 1-(N-piperidiny-carbonyl-n-
propyl)-n-propyl, 1-(4-tetrahydropyranyl)-n-propyl, (1 )-(R)-(4-tetrahydropyranyl)-
n-propyl, (1)-(S)-(4-tetrahydropyranyl)-n-propyl, 1-(4-hydroxy-cyclohexyl)-n-
propyl, 1-(N-methyI-N-cyclohexyl-aminocarbonyl)-n-propyl, (1)-(R)-(N-methyl-N-
cyclohexyl-aminocarbonyl)-n-propyl, (1)-(8)-(N-methyl-N-cyclohexyl-
aminocarbonyl)-n-propyl, 1-(1 ,4-dioxaspiro[4.5]decane)-n-propyl, (1 )-(R)-(1,4-
dioxaspiro[4.5]decane)-n-propyl, (1)-(S)-(1 ,4-dioxaspiro[4.5]dec-8-yl)-n-propyl,
(1)-(R)-((4R)-hydroxycyclohexyl)-n-propyl, 1-(cylcohexan-4-one)-n-propyl, (1)-
(R)-(cylcohexan-4-one)-n-propyl, (1)-(S)-(cylcohexan-4-one)-n-propyl, 1-
pyranyl-n-propyl, (1)-(S)-pyranyl-n-propyl, n-butyl, 1-propyl-n-butyl, 1-phenyl-n-
butyl, 1-(cyclohexylcarbonylaminomethyl)-ethyl, 1-(N-cyclohexyl-N-methyl-
aminocarbonylethyl)-n-propyi, 1-(2-methyl-piperidinylcarbonyl-n-propyl)-n-
propyl and 1 -(4-methyl—piperidinylcarbonyl-n-propyl)-n-propyl.

In an embodiment of the present invention, A’ is selected from the group
consisting of —ethyl-, —n-butyl-, -n-propyl-, 1-(R)-methyl-ethyl-, 1-n-propyl-ethyl-,
1-cyclohexyl-ethyl-, 1-(R)-cyclohexyl-ethyl-, 1-cyclohexyl-n-propyl, 1-(S)-
cyclohexyl-n-propyi, 1-(R)-cyclohexyl-n-propyl, 1-(n-propyl)-n-propyl, 1-(n-

~ propyl)-n-butyl-, 1-(R)-isopropyl-n-propyl, 1-(S)-isopropyl-n-propyl, 1-(4-

chlorophenyl)-n-propy, 1-(4methylphenyl)-n-propyl, 1-(4-methoxyphenyl)-n-
propyl, 1-(phenyl)-ethyl-, 1-(cyclohexyl-carbonyl-amino-methyl)-ethyl and 1-(N-
cyclohexyI-N-methyl-amino-carbonyl-ethyl)-n-propyl.

In another embodiment of the present invention, A" is selected from the
group consisting of —ethyl-, —n-butyl-, 1-(R)-methyl-ethyl-, 1-n-propyl-ethyl-, 1-
cyclohexyl-ethyl-, 1-(R)-cyclohexyl-ethyl-, 1-cyclohexyl-n-propyl, 1-(S)-
cyclohexyl-n-propyl, 1-(n-propyl)-n-propyl, 1-(n-propyl)-n-butyl-, 1-(R)-isopropyl-
n-propyl, 1-(8)-isopropyl-n-propyl, 1-(4-chlorophenyl)-n-propyl, 1-
(4methylphenyl)-n-propyl and 1-(4-methoxyphenyl)-n-propyl.
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In another embodiment of the present invention, A’ is selected from the
group consisting of —ethyl-, 1-n-propyl-ethyl-, 1-cyclohexyl-ethyl-, 1-(R)-
cyclohexyl-ethyl-, 1-cyclohexyl-n-propyl, 1-(S)-cyclohexyl-n-propyl, 1-(n-propyl)-
n-propyl, 1-(R)-isopropyl-n-propyl and 1 -(S)-isopropyl-n-propyl.

In another embodiment of the present invention, A’ is selected from the
group consiéting of —ethyl-, -n-butyl-, -n-propyl-, 1-(R)-methyl-ethyl, 1-n-propyi-
ethyl, 1-(R)-n-propyl-ethyl-, 1-(n-propyl)-n-propyl-, 1-(n-propyl)-n-butyl-, 1-
isopropyl-ethyl-, 1-(n-pentyl)-n-propyl-, 1-cyclohexyl-ethyl-, 1-(R)-cyclohexyl-
ethyl, 1-(S)-cyclohexyl—ethyl, 1-phenyl-ethyl, 1-(4-chlorophenyl);n-propyl-, 1-(4-
methoxyphenyl)-n-propyl, 1-cyclohexyl-n-propyl-, 1-phenyl-n-propyl-, 1-(R)-
isopropyl-n-propyl, 1-(8)-isopropy!-n-propyl, 1-(R)-cyclohexyl-n-propyl-, 1-(S)-
(cyclohexyl)-n-propyl-, 1-(S)-(hydroxymethyl)-n-propyl-, 1-(4-tetrahydropyranyl)-
n-propyl-, 1-(S)-(4-tetrahydropyranyl)-n-propyl-, 1-(4-hydroxy-cyclohexyl)-n-
propyl-, 1-(S)-(4-oxo-cyclohexyl)-n-propyl, 1-(S)-(cis-4-hydroxy-cyclohexyl)-n-
propyl, 1-(S)-(N-cyclohexyl-N-methyl-amino-carbonyl)-n-propyl-, 1-(N-
cyclohexyl-N‘-methyl-amino-carbonyl-ethyl)-n—propyl- and 1-(S)-(1 ‘,4-dioxa- :
spiro[4.5]dec-8-yl)-n-propyl.

In another embodiment of the present invention, A' is selected from the
group consisting of —ethyl-, -n-propyl-, 1-(R)-methyl-ethyl, 1-n-propyl-ethyl, 1-
(R)-n-propyl-ethyl-, 1-(n-propyl)-n-propyl-, 1-(n-propyl)-n-butyl-, 1-(n—péntyl)-n-
propyl-, 1 -cyclohexyl-ethyl-, 1-(R)—cyciohexyl-ethyl, 1-phenyl-ethyl, 1-(4-
chlorophenyl)-n-propyl-, 1 -(4-methoxyphenyl)-n-propyl, 1-cyclohexyl-n-propyl-,
1-phenyl-n-propyl-, 1-(R)-isopropyl-n-propyl, 1-(S)-isopropyl-n-propyl, 1-(R)-
cyclohexyl-n-propyl-, 1-(S)-(cyclohexyl)-n-propyl-, 1-(S)-hydroxymethyl)-n-
propyl-, 1-(4-tetrahydropyranyl)-n'-propyl-, 1 -(S)-(4-tetrahydropyranyl)-n-propyl-,
1-(4-hydroxy-cyclohexyl)-n-propyl-, 1 -(S)-(4-oxo-cyclohexyl)-n-propyl, 1-(S)-
(cis-4-hydroxy-cyclohexyl)-n-propyl, 1-(S)-(N-cyclohexyl-N-methyl-amino-
carbonyl)-n-propyl- and 1-(S)-(1 ,4-dioxa-spiro[4.5]dec-8-yl)-n-propyl.

In another embodiment of the present invention, A' is selected from the
group consisting of —ethyl-, 1-cyclohexyl-ethyl-, 1-(R)-cyclohexyl-ethyl, 1-
cyclohexyl-n-propyl-, 1-(R)-isopropyl-n-propyi, 1-(S)-isopropyl-n-propyl, 1-(R)-
cyclohexyl-n-propyl-, 1-(S)-(cyclohexyl)-n-propyl-, 1-(4-tetrahydropyranyl)-n-
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propyl-, 1-(S)-(4-tetrahydropyranyl)-n-propyl-, 1-(4-hydroxy-cyclohexyl)-n-
propyl- and 1 -(S)-(4-oxo—cycIohexyl)—n-propyl.

- In an embodiment of the present invention, Q? is selected from the group
consisting of —O-, -C(0)-, -C(0)0O-, -OC(0)-, -NRE-, -NR®-C(0)- and -C(0)-
NRE-; wherein R® is selected from the group consisting of hydrogen, C.galkyl,

- hydroxy substituted C.4alkyl, C.saralkyloxy substituted Ci.4alkyl, cycloalkyl,

aryl, heteroaryl, heterocycloalkyl and Cr.saralkyl; wherein the cycloalkyl, aryl,
heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone or as part of a
substituent group is optionally substituted with one to two substituents
independently selected from halogen, hydroxy, oxo, carboxy, Cy.4alkyl, Cs.
salkoxy, Cy.4alkoxy-carbonyl, nitro, cyano, amino, Cy.4alkylamino, di(Cs.
salkyl)amino,~SO2-N(R’R"), 5-tetrazolyl or 1-(1 ,4-dihydro-tetrazol-5-one); and
wherein each R’ and R¥ is independently selected from hydrogen or Cy_salkyl.

In another embodiment of the present invention, Q? is selected from the
group consisting of ~C(O)-, -C(O)-NR®- and -NR®-C(0O)-; wherein R® is
selected from the group consisting of hydrogen and Cy.,alkyl.

Ina embodiment of the present invention, R* is selected from the group
consisting of Cy.salkyl, hydroxy substituted Ci.salkyl, fluoro substituted C1-4alkyl,
cycloalkyl, aryl, biphenyl, heteroaryl, heterocycloalkyl and Cy.saralkyl; wherein
the cycloalkyl, aryl, heteroaryl or heterocycloalkyl, whether alone or as part of a
substituent group is optionally substituted with one to two substituents
independently selected from halogen, hydroxy, oxo, carboxy, C(O)O-Cj.4alkyl,
C(0)-Ci.4alkyl, C.salkyl, fluoro substituted Ci.4alkyl, Cq.4alkoxy, nitro, cyano,
amino, C4.4alkylamino, di(C4.4alkyl)amino or phenyl; wherein the phenyl is
optionally substituted with one to two substituent independently selected from
halogen, hydroxy, oxo, carboxy, -C(0O)O-Cy.4alkyl, -C(0)-C.4alkyl, Ci.salkyl,
fluoro substituted Cy.4alkyl, C.4alkoxy, nitro, cyano, amino, Ci.salkylamino and
di(Cy.4alkyl)amino.

In another embodiment of the present invention, R* is selected from the
group consisting of cycloalkyl and heterocycloalkyl.

In an embodiment of the present invention, Q' is selected from the group
consisting of -O-, -S-, -C(O)-, -C(S)-, -C(0)0-, -OC(0)-, -C(0)-NH-, -C(0)-
N(CHs)-, -C(O)-N(CH2CH3)-, -C(O)-N(CHzCH20H})-, -C(0)-N(C;.salkyl))-, -C(0O)-
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N(cycloalkyl)-, -C(O)-N(CHzCH,-O-C;_saralkyl)-, -NH-, -N(C1.4alkyl)-, -NH-C(O)-,
-N(C1.4alkyl)-C(0O)-, -NH-C(O)O-, -N(C-4alkyl)-C(0)O-, -NH-SO,-, -SO,-NH-, -
NH-C(O)-NH-, NH-C(S)-NH- and —~NH-SO,-NH-.

In another embodiment of the present invention, Q' is selected from the
group consisting of —O-, -C(O)-, -C(0)0-, -C(O)-NH-, -C(O)-N(CHa)-, -C(0)-
N(CHzCHg)-, -C(0)-N(CH2CH0H)-, -C(0)-N(C;.4alkyl))-, -C(O)-N(cycloalkyl)-, -
C(O)-N(CH2CHz-0O-Cy.4aralkyl)-, -NH-, -N(C1.salkyl)-, -NH-C(O)-, -N(C1.4alkyl)-
C(0O)-, -NH-C(0)O-, -N(C1.4alkyl)-C(O)O-, -NH-SO,-, -NH-C(O)-NH- and NH-
C(S)-NH-. '

In another embodiment of the present invention, Q' is selected from the
group consisting of ~O-, -C(O)-, -C(0O)0O-, -C(0)-NH-, -C(0O)-N(CHs)-, -C(0)-
N(CH2zCHzs)-, -C(0)-N(CH2CH;0H)-, -C(O)-N(isopropyl)-, -C(O)-N(cyclohexyl)-,
-C(0)-N(CHzCH,-O-benzyl)-, -NH-, -N(CHs)-, -N(CH2CHjs)-, -NH-C(0)-, -
N(CHjz)-C(O)-, -NH-C(O)O-, -N(CH3)-C(0)O-, -NH-SO,-, -NH-C(O)-NH- and
NH-C(S)-NH-. o

In an embodiment of the present invention, Q' is selected from the group
consisting of —C(0)-NH-, ~C(0)-N(CHj)-, -G(O)-N(cyclohexyl)-, -NH-C(O)-, -
NH-C(O)O-, -N(CHjz)-C(0)0-, -NH-C(O)-NH-, -NH-C(S)-NH and ~NH-SO5-. In
another embodiment of the present invention, Q' is selected from the group
consisting of —~C(0)-NH-, —C(O)-N(CHg)-, -C(0)-N(cyclohexyl)-, fNH-C(O)-, -
NH-C(O)O-, -N(CHj;)-C(0)0-, -NH-C(O)-NH- and -NH-C(S)-NH. In yet another
embodiment of the present invention, Q' is selected from the group consisting
of ~C(O)-NH-, ~C(O)-N(CHjg)- and -NH-C(O)-. ‘

In an embodiment of the present invention, Q' is selected from the group
consisting of -C(0)-NH-, —C(O)-N(CHs)-, -C(O)-N(ethyl)-, -C(O)-N(cyclohexyl)-,
-C(O)-N(hydroxyethyl)-, -C(O)-N(benzyloxy-ethyl)-, -N(CHa)-, -NH-C(O)-, -
N(CHz)-C(0O)-, -NH-C(O)O-, -N(CHz)-C(0)O-, -NH-C(O)-NH, -NH-C(S)-NH and
—NH-SO,-. In another embodiment of the present invention, Q' is selected
from the group consisting of -C(O)-NH-, ~C(0)-N(CHg)-, -C(O)-N(ethyl)-, -C(O)-
N(hydroxyethyl)-, -C(O)-N(benzyloxy-ethyl)-, -N(CHs)-, -NH-C(O)-, -NH-C(0)O-,
-N(CH3)-C(O)O- and -NH-C(S)-NH. In yet another embodiment of the present
invention, Q' is selected from the group consisting of -C(0)-NH-, ~C(0)-
N(CHg)-, -C(O)-N(hydroxyethyl)-, -C(0)-N(benzyloxy-ethyl)- and -NH-C(O)-.
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In another embodiment of the present invention, Q' is selected from the
group consisting of -C(O)-NH-, ~C(O)-N(CHjz)-, -C(O)-N(ethyl)-, -C(O)-
N(CH2CH2OH)-, -C(O)-N(cyclohexyl)-, -C(O)-N(hydroxyethyl)-, -C(O)-
N(benzyloxy-ethyl)-, -N(CHa)-, -NH-C(O)-, -N(CHj)-C(O)-, -NH-C(0)O-, -
N(CHz)-C(O)O-, -NH-C(O)-NH, -NH-C(S)-NH and —NH-SO,-.

In another embodiment of the present invention, Q' is selected from the
group consisting of -C(O)-NH-, —~C(0)-N(CHa)-, -C(O)-N(ethyl)-, -C(O)-
N(CH2CH20H)-, -C(0)-N(hydroxyethyl)-, -C(O)-N(benzyloxy-ethyl)-, -N(CHg)-, -
NH-C(O)-, -NH-C(0)O-, -N(CH3)-C(0)0- and -NH-C(S)-NH.

In another embodiment of the present invention, Q' is selected from the
group consisting of -C(O)-NH-, —~C(O)-N(CHs)-, -C(O)-N(hydroxyethyl)-, -C(O)-
N(benzyloxy-ethyl)-, -C(O)-N(cyclohexyl)- and -NH-C(O)-.

In an embodiment of the present invention, R? is selected from the group
consisting of C.yalkyl, cycloalkyl, aryl, biphenyl, partially unsaturated
carbocyclyl, heteroaryl, heterocycloalkyl, cycloalkyl-C1.4alkyl-, Cy.4aralkyl,
partially unsaturated carbocyclyl-Cy.salkyl-, heteroaryl-Cy.4alkyl-,
heterocycloalkyl-C1.4alkyl- and spiro-heterocyclyl;

wherein the C.10alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl or
spiro-heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the

group consisting of halogen, hydroxy, oxo, carboxy, -C(O)-C1.salkyl, -C(O)-Cs.

saralkyl, -C(O)O-Cj.salkyl, -C(O)O-Cy.4aralkyl, -C1.4alkyl-C(O)O-C;.4alkyl, -Cs.
salkyl-8-Cy.qalkyl, -C(O)-N(R"R"), -C1.qalkyl-C(0)-N(R“RY), -NR"-C(0)-C.alkyl,

~ -SOx-N(R'RM), -C1.4alkyl-SO--N(R-RM), Ci.salkyl, fluoro substituted C_salkyl,

hydroxy substituted C+.4alkyl, carboxy substituted Cy.qalkyl, Cy.salkoxy, nitro,
cyano, amino, C1.4alkylamino, di(Cs.salkyl)amino, phenyl, 5-tetrazolyl and 1-
(1 ,4-dihydro-tetrazol-5-one); -

wherein the phenyl is optionally substituted with one or more substituent
independently selected from the group consisting of halogen, hydroxy, oxo,
carboxy, C(O)O-Cy.4alkyl, C(O)-C1.4alkyl, Ci.salkyl, fluoro substituted C.,alkyl,
Ci-4alkoxy, nitro, cyano, amino, Cy.4alkylamino and di(C.4alkylyamino;

wherein each Rt and RM is independently selected from the group
consisting of hydrogen and C;.4alkyl;
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In another embodiment of the present invention, R? is selected from the
group consisting of Cy.10alkyl, cycloalkyl, aryl, biphenyl, partially unsaturated
carbocyclyl, heteroaryl, heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Cy.4aralkyl,
partially unsaturated carbocyclyl-C.4alkyl-, heteroaryl-C.4alkyl-,
heterocycloalkyl-C,.salkyl- and spiro-heterocyclyl; }

wherein the Cy.qalkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl or
spiro-heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one or more substituents independently selected from the
group consisting of halogen, hydroxy, oxo, carboxy, -C(0)-C;.salkyl, -C(O)-C.
saralkyl, -C(O)O-Cy.qalkyl, -C(O)O-C.qaralkyl, -C(O)-N(R'RY), -C_4alkyl-C(0)O-
C1-qalkyl, -C1.4alkyl-C(O)-N(R"R"), -NR"-C(0)-C1.salkyl, C1.qalkyl, fluoro
substituted Cs.salkyl, hydroxy substituted Ci.qalkyl, carboxy substituted C;.
salkyl, Cq.4alkoxy, -O-C.4aralkyl, -O-(tetrahydropyranyl), -NH-C(O)-O-CH,-
(tetrahydropyranyl), nitro, cyano, amino, Ci.salkylamino, di(Cy.salkyl)amino
phenyl and S-tetrazolyl;

wherein the phenyl or tetrahydropyranyl is optionally substituted with one
to two substituent independently selected from the group consisting of halogen,
hydroxy, oxo, carboxy, -OC(0)-C.salkyl, -C; -4alkyl-OC(0)-C;.,alkyl, Ci.alkyl,
fluoro substituted Cy.salkyl, hydroxy substituted Ci.salkyl, Cy 4alkoxy, nltro
cyano, amino, C4 -salkylamino and di(C1.salkyl)amino;

wherein each R" and RM is independently selected from the group
consisting of hydrogen and Cy_4alkyl.

In another embodiment of the present mventlon R2is selected from the
group consisting of C1 10alkyl, cycloalkyl, aryl, biphenyl, partially unsaturated
carbocyclyl, heteroaryl, heterocycloalkyl, cycloalkyl-Cy.4alkyl-, Ci.qaralkyl,
partially unsaturated carbocyclyl-C.4alkyl-, heteroaryl-C.4alkyl-, 4
heterocycloalkyl-C,.4alkyl- and spiro-heterocyclyl; wherein the Ci.1oalkyl,
cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-heterocyclyl, whether alone
or as part of a substituent group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, oxo, carboxy, -
C(0O)-Ci.salkyl, -C(0)-C;.qaralkyl, -C(0)O-C;.4alkyl, -C(0)O-C.qaralkyl, -C(O)-
N(R"R), -C1..alkyl-C(0)-N(R'RM), -NR"-C(0)-C1.4alkyl, C+.galkyl, fluoro
substituted C;.salkyl, hydroxy substituted Ci-qalkyl, carboxy substituted Cs.
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salkyl, Cy.salkoxy, nitro, cyano, amino, C4.4alkylamino, di(C1.salkyl)amino or
phenyl; wherein the phenyl is optionally substituted with one to two substituent
independently selected from halogen, hydroxy, oxo, carboxy, Cy.4alkyl, fluoro
substituted Cy.4alkyl, C1.salkoxy, nitro, cyano, amino, Ci.salkylamino or di(C;.
salkyl)amino; and wherein each Rt and R™ is independently selected from the
group consisting of hydrogen and Cy_salkyl. |

In another embodiment of the present invention, R? is selected from the
group consisting of Cy.1ealkyl, cycloalkyl, cycloalkyl-alkyl, aryl, Ci.saralkyl,
heteroaryl, heterocycloalkyl, spiro-heterocyclyl and heteroaryl-Cs.salkyl-;

wherein the Cy.q0alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl,
whether alone or as part of a substituent group is optionally substituted with
one to two substituent independently selected from the group consisting of C;.
salkyl, C1.salkoxy, -O-C.paralkyl, -O-(tetrahydropyranyl), -NH-C(O)-O-CH,-
(tetrahydropyranyl),‘ halogen, trifluoromethyl, amino, cyano, hydroxy, oxo,
carboxy, phenyl, -C(0)-C1.4alkyl, -C(O)O-C.zaralkyl, -C(0)-N(R‘R™), -C(O)-
N(C1.4alky!)(cycloalkyl), -NH-C(O)-Cs.salkyl, -C(O)O-Cy.salkyl, -C+.zalkyl-C(O)O-
Ci-salkyl, carboxy substituted Cy.palkyl and 5-tetrazolyl;

wherein the phenyl or tetrahydrbpyranyl is optionally substituted with one
to two substituents independently selected from the group consisting of |
hydroxy, halogen, cyano, C1.salkyl, Ci.salkoxy, hydroxy substituted C,.calkyl, -
OC(0)-Ci.2alkyl, -C+.0alkyl-OC(O)-C1.0alkyl, amino, Ci.salkylamino and di(C;.-
salkyl)amino; ' :

wherein R- and R™ are each independently selected from the group -

‘ consisting of hydrogen, methyl and ethyl.
25

In another embodiment of the present invéntion, R? is selected from the
group consisting of Cy.1palkyl, cycloalkyl, cycloalkyl-alkyl, aryl, C.4aralkyl,
heteroaryl, heterocycloalkyl and spiro-heterocyclyl; wherein the Cy.j0alkyl, afyl,
cycloalkyl, heteroaryl or heterocycloalkyl, whether alone or as part of a
substituent group is optionally substituted with one to two substituent
independently selected from Cy.salkyl, Cy.4alkoxy, halogen, trifluoromethyl,
amino, cyano, hydroxy, oxo, carboxy, phenyl, -C(O)-C;.salkyl, -C(O)-NH,, -
C(O)-N(C1.salkyl)(cycloalkyl), -NH-C(O)-C4.4alkyl or -C(O)O-C5.4alkyl; wherein
the phenyl is optionally substituted with one to two substituents independently
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amino, Cy.salkylamino and di(Cy-salkyl)amino.

In another embodiment of the present invention, R? is selected from the
group consisting of methyl, ethyl, n-propyl, isopropyl, t-butyl, isobutyl, isopentyl,
3-n-heptyl, n-nonyl, amino-methyl, carboxy-methyl-, 2-amino-ethyl, 2-cyano-
ethyl, 4-carboxy-n-butyl, 3-n-heptyl, 4-n-heptyl, 3-amino-n-propyl, 3,3,3-
trifluoro-n-propyl, 3,3,3-trifluoro-isobutyl, 1-(1-carboxy-2-hydroxy-ethyl), 1-(1-
(S)-carboxy-2-hydroxy-ethyl), 1-(1-(R)-carboxy-2-hydroxy-ethyl), 1-(1-carboxy-
2-t-butoxy-ethyl), 1-(1-(R)-carboxy-2-t-butoxy-ethyl), 1-(1-carboxy-2-benzyloxy-
ethyl), 1-(1-(S)-carboxy-2-benzyloxy-ethyl), 1-(1-(R)-carboxy-2-benzyloxy-
ethyl), 1-(1-methoxy-carbonyl-2-benzyloxy-ethyl), 1-(1 -(S)l-methoxy-carbonyl-2-
benzyloxy-ethyl), 1-(1-(R)-methoxy-carbonyl-2-benzyloxy-ethyl), cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 2-phenyl-cyclopropyl,
cyclopentyl-methyl, cyclopentyl-ethyl, 1-(1-aminOcarbonyl-cyclopropyI), 4-
hydroxy-cyclohexyl, 4-carboxy-cyclohexyl, cis-(4-carboxy)-cyclohexyl, trans-(4-
carboxy)-cyc'lohexyl, 3-carboxy-cyclohexyl, cis-(3-carboxy)-cyclohexyl, 4-
cyano-cyclohexyl, 4-methoxy-carbonyl-cyclohexyl, 3-methoxy-carbonyl-
cyclohexyl, cis-(3-methoxy-carbonyl)-cyclohexyl, 4-ethoxy-carbonyl-cyclohexyl,
(1)-(S)-((4R)-methoxy-carbonyl-cyclohexyl, (1)-(R)-((4S)-methoxy-carbonyl-
cyblohexyl, 2-methyl-cyclohexyl, 4-methyl-cyclohexyl, 4-n-pentyl-cyclo‘hexyl, 4-
t-butyl-cyclohexyl, (1 )-(S)-2-(R)-methyl-cyclopentyl, 3-methoxy-cyclohexyl, 1-(1-
(4-chlorophenyl)-cyclopentyl), 4-trifluoromethyl-cyclohexyl, 4-oxo-cyclohexyl, 1-
(4-benzyloxy-carbonyl-cyclohexyl), 1-(S)-(4-(S)-benzyloxy-carbonyl-cyclohexyl),
1 -(4-amino-carbonleCyclohexyI), 1-(S)-(4-(S)-amino-carbonyl-cyclohexyl), 1-(4-
methylamino-carbonyl-cyclohexyl), 1-(S)-(4-(S)-methylamino-carbo\hyl-
cyclohexyl), 1-(4-(5-tetrazolyl)-cyclohexyl), phenyl, benzyl, phenyl-ethyl, 3-
carboxy-methyl-benzyl, 3-methoxy-carbonyl-methyl-benzyl, 4-carboxy-phenyl,
3-cyano-phenyl, 4-methyl-phenyl, 4-t-butyl-phenyl, 4-n-butyl-phenyl, 2-
methoxy-phenyl, 3-methoxy-phenyl, 4-dimethylamino-phenyl, 4-
(methylcarbonylamino)-phenyl, 1-naphthyl-methyl, 1-(1,2,3,4-tetrahydro-
naphthyl), 4-biphenyl, benzhydryl, 1-adamantyl, 2—édamantyl, 2-(R)-adamantyl,
2-(S)-adamantyl, N-piperidinyl, 1-(2-carboxy-piperidinyl), 1-(S)-2-carboxy-
piperidinyl), 1-(2-methoxy-carbonyl-piperidinyl), 1-(S)-2-methoxy-carbonyl-
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piperidinyl), 4-(1-methylcarbonyl)-piperidinyl), 3-(2,5-dimethyl-furyl), 4-
tetrahydropyranyl, 4-(2-phenyl-thiazolyl)-methyl, 4-(1-phenyl-pyrazolyl)-methyl,
5-(3-methyl-isoxazolyl)-methyl, 3-(5-phenyl-isoxazolyl)-methyl, 1-(2-carboxy-
pyrrolidinyl), 1-(S)-(2-carboxy-pyrrolidinyl), 1-(2-(N-methyl-N-

- cyclohexylaminocarbonyl)-pyrrolidinyl), 1,4-dioxaspiro[4.5]dec-8-yl, 2-
(bicyclo[2.2.1]heptyl), 1-(3-n-pentyl-bicyclo[2.2.2]-octyl, 2-bicyclo[2.2.2]octyl, 2-

(R)-bicyclo[2.2.2]octyl, 2-(S)-bicyclo[2.2.2]octyl, 5-tetrazolyl-methyl, 2-
imidazolyl-methyl, 5-imidazolyl-methyl, 4-pyridyl-methyl, 3-(1,2,4-triazolyl)-

_methyl, 1-(2-carboxy-octahydroindolyl), 1-(S)-(2-carboxy-octahydroindolyl), 1-

(2-methoxy-carbonyl-octahydroindolyl), 1-(S)-2-methoxy-carbonyl—
octahydroindolyl), 2R-(3R,4S,5R-tri(methyl-carbonyloxy)-6R-(methyi-
carbonyloxy-methyl)-tetrahydropyranyl)oxy-ethyl, 2R-(3S,4S,5R-trihydroxy-6R-
(hydroxy-methyl)-tetrahydropyranyl)oxy-ethyl and 3-(2R-(3S,4S,5R,6R-
tetrahydroxy-tetrahydropyrantl)-methoxy-carbonyl-amino)-n-propyl.

In another embodiment of the present invention, R? is selected from the

4group consisting of methyl, ethyl, n-propyl, isopropyl, t-butyl, isobutyl, isopentyl,

3-n-heptyl, n-nonyl, amino-methyl, 2-amino-ethyl, 2-cyano-ethyl, 4-carboxy-n-
butyl, 3-n-heptyl, 4-n-heptyl, 3-amino-n-propyl, 3,3,3-trifluoro-n-propyl, 3,3,3- ‘
trifluoro-isobutyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 2-
phenyl-cyclopropyl, cyclopentyl-methyl, cyclopentyl-ethyl, 1-(1-aminocarbonyl-
cyclopropyl), 4-hydroxy-cyclohexyl, 4-carboxy-cyclohexyl, cis-(4-carboxy)-
cyclohexyl, trans-(4--carboxy)-cyclohexyl, 4-methoxy-carbonyl-cyclohexyl, 4-

~ ethoxy-carbonyl-cyclohexyl, (1)-(S)-((4R)-methoxy-carbonyl-cyclohexyl, (1)-(R)-

((4S)-methoxy-carbonyl-cyclohexyl, 2—methyl-cyclohexy|, 4-methyl-cyclohexyl,
4-n-pentyl-cyclohexyl, 4-t-butyl-cyclohexyl, (1)-(S)-2-(R)-methyl-cyclopentyl, 3-
methoxy-cycloheXyI, 1-(1-(4-chlorophenyl)-cyclopentyl), 4-trifluoromethyl-
cyclohexyl, 4-oxo-cyclohexyl, phenyl, benzyl, phenyl-ethyl, 3-cyano-phenyl, 4-
methyl-phenyl, 4-t-butyl-phenyl, 4-n-butyl-phenyl, 2-methoxy-phenyl, 3-
methoxy-phenyl, 4-dimethylamino-phenyl, 4-(methylcarbonylamino)-phenyl, 1-
naphthyl-methyl, 1-(1,2,3,4-tetrahydro-naphthyl), 4-biphenyl, benzhydryl, 1-
adamantyl, 2-adamantyl, 2-(R)-adamantyl, 2-(S)-adamantyl, N-piperidinyl, 1-(2-
methyl-piperidinyl), 1-(4-methyl-piperidinyl), 1-(4-isoproyl-piperidinyl), 4-(1-
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methylcarbonyl)-piperidinyl), 3-(2,5-dimethyl-furyl), 4-tetrahydropyranyl, 4-(2-
phenyl-thiazolyl)-methyl, 4-(1 -phenyl-pyrazolyl)-methyl, 5-(3-methyl-isoxazoly!)-

'methyl, 3-(5-phenyl-isoxazolyl)-methyl, 1-(2-(N-methyl-N-

cyclohexylaminocarbonyl)-pyrrolidinyl), 1,4-dioxaspiro[4.5]dec-8-yl, 2-
(bicyclo[2.2.1]heptyl), 1-(3-n-pentyl-bicyclo[2.2.2]-octyl, 2-bicyclo[2.2.2]octyl, 2-
(R)-bicyclo[2.2.2]octyl and 2-(S)-bicyclo[2.2.2]octyl.

In an embodiment of the present invention, R? is selected from the group
consisting of isopropyl, n-butyl, t-butyl, 1-ethyl-n-pentyl, isopentyl, 3-n-heptyl, 4-

‘n-heptyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyl-methyl-,

2-methyl-cyclohexyl, 3-methoxy-cyclohexyl, phenyl, phenylethyl-, 4-(1-methyl-
piperidinyl), 1-(1-(4-chlorophenyl)-cyclopentyl), 1-adamantyl and é-adamantyl.

In another embodiment of the present invention, R? is selected from the
group consisting of isopropyl, t-butyl, 1-ethyl-n-pentyl, isopentyl, 3-n-heptyl, 4-
n-heptyl, cyclopentyl, cyclohexyl, cycloheptyl, cyblopentyl -methyl-, 2-methyl-
cyclohexyl, phenyl, 4-(1-methyl-piperidinyl), 1-(1-(4- chlorophenyl)- cyclopentyl)
1-adamantyl and 2-adamantyl.

In another embodiment of the present invention, R? is selected from the
group consisting of isopentyl, 4-n-heptyl, cyclopentyl, cyclohexyl, cyclopentyl-
methyl-, 1-(1-(4-ch|c5rophenyl)-cyclopentyl), 1-adamantyl and 2-adamantyl.

In another embodiment of the present invention, R? is selected frdm the
group consisting of carboxy-methyl, 2-cyanoethyl-, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, isopentyl, 3-n-heptyl, 4-n-heptyl, 4-carboxy-n-buty|,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyl-
methyl-, cyclopentyl-éthyl-, 1-(S)-(1-carboxy-2-hydroxy-ethyl), 1-(R)~(1 -carboxy-
2-hydroxy-ethyl), 1-(R)-(1-carboxy-2-t-butoxy-ethyl), 1 -(S)-(1-methoxy-carbonyl-
2-benzyloxy-ethyl), 1-(R)-(1 -methoxy-carbonyl-2-benzyloxy-ethyl), 1-(S)-(1-
carboxy-2-benzyloxy-ethyl), 1-(R)-(-carboxy-2-benzyloxy-ethyl), trans-2-methyl-
cyclohexyl-, 1-(1-(4-chlorophenyl)-cyclopentyl), 3-methoxy-cyclohexyl, 4-
hydroxy-cyclohexyl, 1-cis-(3-carboxy-cyclohexyl), 4-carboxy-cyclohexyl, (1)-(S)-
((4R)-carboxy-cyclohexyl), ( 1)-(R)-((4S)-carboxy-cyclohexyl), 4-(ethoxy-
carbonyl)-cyclohexyl, cis-(4-methoxy-carbonyl)-cyclohexyl, trans-(4-methoxy-
carbonyl)-cyclohexyl, 1-4-oxo-cyclohexyl, 1-cis-(4-amino-carbonyl-cyclohexyl),
phenyl, 2-methoxyphenyl, 2-methylphenyl, benzyl, phenylethyl-, benzhydryl, 4-
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(1-isopropyl)-piperidinyl, 4-(1-methyl-piperidinyl), 1-adamantyl, Z-adamantyl, 4-
(tetrahydropyranyl), 5-(3-methyl-isoxazolyl)-methyl, 1,4-oxaspiro[4.5]dec-8-yl
and 5-tetrazolyl-methyl.

In an embodiment of the present invention, R? is selected from the group

consisting of 2-cyanoethyl-, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl,

- isopentyl, 3-n-heptyl, 4-n-heptyl, 4-carboxy-n-butyl, cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyl-methyl-, cyclopentyl-ethyl-,
trans-2-methyl-cyclohexyl-, 1-(1-(4-chlorophenyl)-cyclopentyl), 3-methoxy-
cyclohexyl, 4-hydroxy-cyclohexyl, 4-carboxy-cyclohexyl, (1)-(S)-((4R)-carboxy-

- cyclohexyl), (1)-(R)-((4S)-carboxy-cyclohexyl), 4-(ethoxy-carbonyl)-cyclohexyl,

cis-(4--methoxy-carbonyl)-cyclohexyl, trans-(4--methoxy-carbonyl)-cyclohexyl,
1-4-oxo-cyclohexyl, phenyl, 2?methoxyphenyl, 2-methylphenyl, benzyl,
phenylethyl-, benzhydryl, 4-(1-isopropyl)-piperidinyl, 4-(1-methyl-piperidinyl), 1-
adamantyl, 2-adamantyl, 4-(tetrahydropyranyl), 5-(3-methyl-isoxazolyl)-methyl
and 1,4-oxaspiro[4.5]dec-8-yl.

In another embodiment of the bresent invention, R? is selected from the
group consisting of carboxy-methyl, isopropyl, isobutyl, t-butyl, isopentyl, 3-n-
heptyl, 4-n-heptyl, 4-carboxy-n-butyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentyl-methyl-, cyclopentyl-ethyl-, 1-(S)-(1-carboxy-2-
hydroxy-ethyl), 1-(R)-(1-carboxy-2-hydroxy-ethyl), 1-(R)-(1-carboxy-2-t-butoxy-
ethyl), 1-(S)-(1-methoxy-carbonyl-2-benzyloxy-ethyl), 1-(R)-(1-methoxy-
carbonyl-2-benzyloxy-ethyl), 1-(S)-(1-carboxy-2-benzyloxy-ethyl), trans-2-

methyl-cyclohexyl-, 1-(1-(4-chlorophenyl)-cyclopentyl), 3-methoxy-cyclohexyl,

4-hydroxy-cyclohexyl, 1-cis-(3-carboxy-cyclohexyl), 4-carboxy-cyclohexyl, (1)-
(8)-((4R)-carboxy-cyclohexyl), (1)-(R)-((48)-carboxy-cyclohexyl), cis-(4--
methoxy-carbonyl)-cyclohexyl, trans-(4--methoxy-carbonyl)-cyclohexyl, 1-cis-
(4-amino-carbonyl-cyclohexyl), phenyl, 2-methylphenyl, phenylethyl-, 4-(1-
methyl-piperidinyl), 1-adamantyl, 2-adamantyl, 4-(tetrahydropyranyl), 5-(3-
methyl-isoxazolyl)-methyl and 5-tetrazolyl-methyl.

In another embodiment of the present invention, R? is selected from the
group consisting of isopropyl, isobutyl, t-butyl, isopentyl, 3-n-heptyl, 4-n-heptyl,
4-carboxy-n-butyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyl-
methyl-, cyclopentyl-éthyl-, trans-2-methyl-cyclohexyl-, 1-(1-(4-chlorophenyl)-
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cyclopentyl), 3-methoxy-cyclohexyl, 4-hydroxy-cyclohexyl, 4-carboxy-
cyclohexyl, (1 )-(S)-((4R)-carboxy-cyclohexyl), (1)-(R)-((4S)-carboxy-
cyclohexyl), cis-(4--methoxy-carbonyl)-cyclohexyl, trans-(4--methoxy-carbonyl)-
cyclohexyl, phenyl, 2-methylphenyl, phenylethyl-, 4-(1-methyl-piperidinyl), 1-
adamantyl, 2-adamantyl, 4-(tetrahydropyranyl) and 5-(3-methyl-isoxazolyl)-
methyl.

In another embodiment of the present invention, R2 is selected from the
group consisting of carboxy-methyl, isobutyl, isopentyl, 1-(1 -(R)-carboxy-2-
hydroxy-ethyl), 1-(1 -(R)—carboxy-2-t-butoxy-ethyi), 1-(1-(S)-carboxy-2-
benzyloxy-ethyl), cyclopentyl, cyclohexyl, 4-carboxy;cyclohexyl, (1)-(S)-((4R)-
carboxy-cyclohexyl), 1-adamantyl and 2-adamantyl.

In another embodiment of the present invention, R? is selected from the
group consisting of isobutyl, isopentyl, cyclopentyl, cyclohexyl, 4-carboxy-
cyclohexyl, (1)-(S)-((4R)-carboxy-cyclohexyl), 1-adamantyl and 2-adamantyl.

In an embodiment of the present invention, L' is selected from the group
consisting of ~O-, -§(0)o-2-, =C(O)-, -C(S)-, -C1.salkyl- and (hydroxy substituted ‘
Ci.4alkyl)-. In another embodiment of the present invention, L' is selected from
the greup consisting of ~O-, -C(0)-, -CHz- and =C(OH)-. In another
embodiment of the present invention, L' is selected from the group consisting
of —O-, ~C(0O)-, -CH,- and —C(OH)-.

In an embodiment of the present invention, L is selected from the group
consisting of -C(O)- and -O-. In another embodiment of the present invention,
L'is -O-.

In an embodiment of the present invention, L' is selected from the group
consisting of -C(O)- and —(O)-. In another embodiment of the present
invention, L' is —(O)-;

In an embodiment of the present invention, R® is selected from the group
consisting of Cy.salkyl, Casalkenyl, cycloalkyl, partially unsaturated carbocyclyl,
aryl, Cy.4aralkyl, biphenyl, heteroaryl and heterocycloalkyl; wherein the
cycloalkyl, partially unsaturated carbocyclyl, aryl, heteroaryl or heterocycloalkyl,
whether alone or as part of a substituent group is optionally substituted with
one to two substituents independently selected from halogen, hydroxy, oxo,
carboxy, Ci.salkyl, hydroxy substituted Cy.4alkyl, halogen substituted C1.4alkyl,
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cyano substituted Ci.4alkyl, Cosalkenyl, Co.4alkynyl, Cq.4alkoxy, halogen
substituted Cy.4alkoxy, nitro, cyano, -R®, -O-R®, -S-R®, -NH,, -N(R")-R®, -C(O)-
RS, -C(0)-NH,, -C(0)-NR™-R®, -NRP-C(0)-R%,~NRP-C(0)0-R® and -SO,-NRF-
R°.

In another embodiment of the present invention, R® is selected from the

- group consisting of Ca.ealkenyl, aryl, biphenyl, partially unsaturated carbocyclyl

and heteroaryl; wherein the aryl or heteroaryl group is optionally substituted
with one to two substituents independently selected from hydroxy, halogen, C;.
salkyl, Cq_4alkoxy, -S-Cq.4alkyl, hydroxy substituted Cs.4alkyl, halogen
substituted Cy.4alkyl, -C(O)-NHz, -C(O)-C1.4alkyl, -NH-Cj.4alkyl-cycloalkyl, -NH-
C(0)-Cy.salkyl, -NH-C(0)-O-Cs.4aralkyl, -SO2-NH-C1.4alkyl or -SO2-NH-phenyl.
In another embodiment of the present invention, R® is selected from the
group consisting of n-penten-1-yl, phenyl, 2-hydroxy-phenyl, 2-chloro-phenyl, 3-
chloro-phenyl, 4-chloro-phenyl, 2-fluoro-phenyl, 4-fluorophenyl, 2,6-difluoro-
phenyl, 2-methyl-phenyl, 3-methyl-phenyl, 4-methyl-phenyl, 2-methoxy-phenyl,
4-methoxy-phenyl, 3,5-dimethoxy-phenyl, 2,6-dimethoxy-phenyl, 2-isopropyl-
phenyl, 2-methylthio-phenyl, 2-fluoro-6-methoxy-phenyl, 2-methoxy-5methyl-
phenyl, 2-methoxy-5-fluoro-phenyl, 3-(hydroxymethyl)-phenyl, 3-trifluoromethyl-

‘ phenyl, 2-(methylcarbonylamino)-phenyl, 2-(t-butylaminosulfonyl)-phenyl, 2-

(aminocarbonyl)-phenyl, 2-(methylsulfonylamino)-phenyl, 3-(methylcarbonyl)-
phenyl, 3-(benzyloxycarbonylamino)-phenyl, 3-(N-(cyclohexylmethyl)-amino)-
phenyl, 3-(phenylsulfonylamino)-phenyl, 2-naphthyl, 1-cyclohexenyl, 1-
cyclopentenyl, 2-biphehyl, 5-pyrimidinyl, 4-pyridyl, 3-quinoliny! and 3-(6-fluoro-
benzo[d]isoxazolyl).

In an embodiment of the present invention, R® is selected from the group
consisting of phenyl, 2-methoxyphenyl, 3-(benzyloxy-carbonyl-amino)-phenyl,
3-(N-(cyclohexyl-methyl)-amino)-phenyl anvd 3-(phenyl-sulfonyl-amino)-phenyl.
In another embodiment of the present invention, R® is selected from the group
consisting of phenyl, 2-methoxyphenyl, 3-(benzyloxy-carbonyl-amino)-phenyl
and 3-(phenyl-sulfonyl-amino)-phenyl. In yet another embodiment of the
present invention, R® is selected from the group consisting of phenyl and 2-
methoxyphenyl. |

40



WO 2006/017836

10

15

20

25

30

PCT/US2005/028191

In an embodiment of the present invention, R® is selected from the group
consisting of phenyl, 2-hydroxyphenyl, 2-fluorophenyl, 2,6-difluorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 2-methoxy-
phenyl, 2-fluoro-6-methoxyphenyl, 3-hydroxymethyl-phenyl and 3-(phenyl-
sulfonyl-amino)-phenyl. In another embodiment of the present invention, R® is
selected from the group consisting of phenyl, 2-fluorophenyl, 2,6-
difluorophenyl, 2-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 2-methoxy-
phenyl and 2-fluoro-6-methoxyphenyl. In another embodiment of the present
invention, R® is selected from the group consisting of phenyl 2- ﬂuorophenyl
and 2-methoxy-phenyl.

In an embodiment of the present invention, R is selected from the group
consisting of Cq.4alkyl, aryl, Cy.saralkyl, cycloalkyl and cycloalkyl-Cy_salkyl-;
wherein the aryl, whether alone or as part of a substituent group is optionally
substituted with one to two substituent independently selected from Cy.qalkyl,
Ci.4alkoxy, halogen, hydroxy, carboxy, amino, C.salkylamino, di(C;.
salkyl)amino, cyano or nitro.

In an embodiment of the present invention, R is selected from the group
consisting of hydrogen, C; -salkyl, hydroxy substituted Cy.4alkyl, C; 4aralkyloxy
substituted C1.4alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalky! and C1
saralkyl; wherein the cycloalkyl, aryl, heteroaryl, heterocycloalkyl or spiro-
heterocyclyl, whether alone or as part of a substituent group is optionally
substituted with one to two substituents independently selected from halogen,
hydroxy, oxo, carboxy, Ci.salkyl, C.4alkoxy, Ci.4alkoxy-carbonyl, nitro, cyano,
amino, Cy.4alkylamino, di(Cs.salkyl)amino,—S0.-N(RSR), 5-tetrazolyl or 1-(1,4-
dihydro-tetrazol-5-one); and wherein each R® and RT is independently selected
from hydrogen or Cy.4alkyl. v

In an embodiment of the present invention, R' is selected from the
group consisting of hydroxy, halogen, Ci.salkyl, C4.4alkoxy, halogen substituted
Ci.salkyl, halogen substituted Cy.4alkoxy; provided that the halogens on the
halogen substituted C+.4alkyl and the halogen substituted C.salkoxy are
selected from fluoro or chloro. In another embodiment of the present invention,
R is selected from the group consisting of halogen. In another embodiment of
the present invention, R is fluoro.
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In an embodiment of the present invention, R is selected from the group
consisting of hydrogen, methyl and methylcarbonyl. In another embodiment of
the present invention, R is hydrogen. In another embodiment of the present
invention, R' is selected from the group consisting of hydrogen and methoxy.

In an embodiment of the present invention, ¢ is an integer from 0 to 1. In

. another embodiment of the present invention, c is 1.

In an embodiment of the present invention, A? is selected from the group
consisting of Cy.salkyl; wherein the Cy.4alkyl is optionally substituted with an RY
substituent; wherein R is selected from the group consisting of C1.salkyl, aryl,
Cs.saralkyl and cycloalkyl-Cy.4alkyl-. In another embodiment of the present
invention, A? is selected from the group consisting of —CH,-, -CH(CH2CHj3)-, -
CH(phenyl)-, -CH(benzyl)- and -CH(cyclohexylmethyl)-.

In another embodiment of the present invention, A? is selected from the
group consisting of -CH»- and -CH(CH.CHjs)-. In another embodiment of the
present invention, A? is ~CHa-.

In another embodiment of the presént invention, A% is selected from the
group consisting of -CHa-, -CH(CH2CHs)-,—~CH(phenyl)- and —CH(cyclohexyl)-.
In yet another embodiment of the present invention, A? is selected from the

" group consisting of —CHa-, -CH(CH2CHa)- and —CH(cyclohexyl)-. In another ‘
embodiment of the present invention, A2 is ~CHo-.

In an embodiment of the present invention, @ is selected from the
group consisting of aryl, aryl-C+.4alkyl-, cycloalkyl, heteroaryl and ‘

' heterocycloalkyl; wherein the aryl, cycloalkyl, heteroaryl or heterocycloalkyl

group, whether alone or as part of a substituet group, is optionally substituted
with one to two substituents independently selected from Cy.4alkyl, Ci.salkoxy,
halogen substituted C.salkyl, halogen substituted C.salkoxy, hydroxy

substituted Cy.salkyl, hydroxy, carboxy, cyano, nitro, amino, C.salkylamino or

di(C+-salkyl)amino; provided that when c is 0, then @ is other than aryl or
heteroaryl.
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In an embodiment of the present invention, @ is selected from the
group consisting of cycloalkyl, aryl, aryl-C+.salkyl-, heteroaryl, and
heterocycloalkyl; wherein the aryl, heteroaryl or heterocycloalkyl, whether alone
or as part of a substituent group, is optionally substituted with one to two
substituents independently selected from C;.4alkyl or C.4alkoxy; provided that

when ¢ is 0, then @ is other than aryl or heteroaryl.

In another embodiment of the present invention, @ is selected from
the group consisting of cyclopentyl, (S)-cyclopentyl, (R)-cyclopentyl, cyclohexyl,
(R)-cyclohexyl, (S)-cyclohexyl, trans-cyclohexyl, phenyl, benzyl, 9-fluorenyl, 3-
pyrrolidinyl, 1-indanyl, 1-(5-methoxy-indanyl)-methyl, 3-piperidinyl, 4-piperidinyl,
3-azepinyl, 2-pyridyl, 4-pyridyl, 2-furyl, 2-thienyl and 5-oxazolyl; provided that

when ¢ is 0, then @ is other than phenyl.

'In an embodiment of the present invention, is selected from the,
group consisting of phenyl, 4-piperidinyl and 4-pyridyl; provided that when ¢ is

0, then @ is other tﬁan phenyl. Iﬁ another embodiment of thé present
invention, ® is selected from the group cohsisting of phenyl and 4-
piperidinyl; provided that when ¢ is 0, then @ js 41;-piperidinyl. In yet
another embodiment of the present invention, ¢ is 1 and ® is phenyl.

In an embodiment of the present invention, @ is selected from the
group consisting of phenyl, 2-pyridyl and 2-furyl. In another embodiment of the

present invention, @ is selected from the group Consisting of phenyl and 2-

pyridyl.
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In an embodiment of the present invention, Q® is selected from the group
consisting of —C(0O)-, -C(0)0O-, -C(O)-NH-, -C(0O)-N(C1.salkyl)-, -C(O)-
N(cycloalkyl)-, -NH-C(O)- and —NH-C(O)O-; wherein the cycloalkyl is optionally
s}ubstituted with Cq.salkyl.

In another embodiment of the present invention, Q% is selected from the

- group consisting of —~C(O)-, -C(O)-NH-, -C(0)-N(CHs)-, -(R)-C(O)-N(CHa), -(S)-

C(O)-N(CHs), -C(O)-N(isopropyl)-, -C(O)-N(n-propyl)-, -C(O)-N(isobutyl)-, -
C(0O)-N(2-ethyl-n-hexyl)-, -C(O)-N(cyclohexyl)-, -C(O)-N(4-methyl-cyclohexyl)-,
-C(0)0-, -NH-C(0)- and -NH-C(0)O-.

In an embodiment of the present invention, Q% is selected from the group
consisting of -1-C(0)O-, -3-C(O)0-, -2-C(0)-N(CHs)- and -3-C(O)-N(CHz)-. In
another embodiment of the présent invention, Q2 is selected from the group
consisting of -1-C(O)0-, -3-C(O)O- and -3-C(O)-N(CHa)-. In another
embodiment of the present invention, Q® is -3-C(O)-N(CHs)-.

In an embodiment of the present invention, Q® is selected from the group

- consisting of —3-C(O)-N(CH3)-, -3-C(O)—N(isopropyl)-, -3-C(0)-N(isobutyl)-,—3-

C(O)-N(cyclohexyl)-, -4-C(O)-N(CHgs)- and 5-C(0)-N(CHz)-. In another
embodiment of the present invention, Q2 is selected from the group consisting
of —3-C(Q)-N(CHjs)-, -3-C(O)—N(isopropyl)-,—3-C(O)-N(cyclohexyl)- and -4-C(0O)-
N(CHa)-. In another embodiment of the present invention, Q® is ~3-C(O)-
N(CHs)-.

In an embodiment of the present invention, R? is selected from the group
consisting of Cy.galkyl, cycloalkyl, cycloalkyl-C1.4alkyl-, aryl, C.4aralkyl, |

| heteroaryl, heteroaryl-Cs.4alkyl-, heterocycloalkyl and heterocycloalkyl-C,.4alkyl-

; wherein the Cy.galkyl, cycloalkyl, aryl or heterocycloalkyl, whether alone or as
part of a substituent group is optionally substituted with one to three halogen,
C1.4alkyl, -SO2-NH; or phenyl.

In another embodiment of the present invention, R? is selected from the
group consisting of trifluoromethyl, methyl, ethyl, isobutyl, t-butyl, 3-n-heptyl, 4-
n-heptyl, 2-ethyl-n-hexyl, cyclopentyl, cyclohexyl, 4-methyl-cyclohexyl,
cyclopropyl-methyl, 4-aminosulfonyl-phenylethyl, benzhydryl, 1-adamantyl, 2-
adamantyl, 2-(R)-adamantyl, 2-(S)-adamantyl, 2-decahydro-isoquinolinyl, 2-(1-
methyl-pyrrolidinyl)-ethyl, 1-piperidinyl and 4-(1-methyl-piperidinyl).
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In another embodiment of the present invention, R? is selected from the
group consisting of methyl, ethyl, t-butyl and cyclohexyl. In an embodiment of
the present invention, R? is selected from the group consisting of isobutyl and
cyclohexyl. In another embodiment of the present invention, R? is cyclohexyl.

In an embodiment of the present invention, L' is selected from the group
consisting of —O-, -S-, -NH-, -Cy.salkyl- and -Co.4alkenyl-. In another
embodiment of the present invention, L' is selected from the group conéisting
of =O-, -S-, -NH-, -CH(CHjg)- and -CH=CH-. In another embodiment of the
present invention, L' is selected from the group consisting of —O-, -S- and —NH-
. In another embodiment of the present invention, L' is selected from the group
consisting of —O- and -S-.

In an embodiment of the present invention, R® is selected from the group
consisting of C+.4alkyl, cycloalkyl, cycloalkyl-Cy.4alkyl-, aryl, heteroaryl and
heterocycloalkyl; wherein the cycloalkyl or aryl, whether alone or as art of a
substituent group is optionally substituted with one to two substituerits
independently selected from halogen, hydroxy, carboxy, cyano, nitro, amino,
Ci-salkylamino, di(C}-4alkyIamino), Cy-salkyl, Cz.4alkenyl, Cy.4alkoxy, hydroxy
substituted C1.4alkyl, halogen substituted C1.salkyl, cyano substituted Cy.qalkyl,
halogen substituted C1.;alkoxy, -O-aryl, -O-C;.4aralkyl, -S-Cy.qalkyl, -SO,-C;.
salkyl, -C(O)-Cy.qalkyl, -C(O)-NHy, -C(O)-NH(C1.4alkyl), -C(O)-N(C1-4alkyl)2, -
NH-C(O)-Cy.qalkyl, -C(0)-NH-Cj.4alkyl, -NH-SO,-C1_salkyl, -NH-SO,-phenyl,
aryl, Cy.qaralkyl, cycloalkyl, cycloalkyl-Cy.4alkyl-, heteroaryl, heteroaryl-C1;4aIkyI-
, heterocycloalky! or heterocycloalkyl-C,.salkyl-; and wherein the aryl,
cycloalkyl, heteroaryl or heterocycloalkyl substituent, whether alone or as part
of a substituent group, is optionally substituted with one to three substituents
independently selected from Cy.salkyl or Cy.salkoxy.

In another embodiment of the present invention, R® is selected from the
group consisting of n-pentyl, isopentyl, isobutyl, isopropyl, cyclopentyl,
cyclopentyl-methyl, phenyl, 2-hydroxy-phenyl, 3-carboxy-phenyl, 2-cyano-
phenyl, 2-nitro-phenyl, 2-bromo-phenyl, 2-fluoro-phenyl, 2-chloro-phenyl, 2,6-
dichloro-phenyl, 2-methyl-phenyl, 3-methyl-phenyl, 2-ethyl-phenyl, 4-isopropyl-
phenyl, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2,6-dimethyl-phenyl, 2-
methoxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 3,4-dimethoxy-phenyl,
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2,6-dimethoxy-phenyl, 2-ethoxy-phenyl, 3-ethoxy-phenyl, 2-isopropoxy-phenyl,
2-methoxy-5-methyl-phenyl, 2-methoxy-6-methyl-phenyl, 2-trifluoromethyl-
phenyl, 2-trifluoromethoxy-phenyl, 2-methylthio-phenyl, 4-methylthio-phenyl, 2-
hydroxymethyl-phenyl, 2-cyanomethyl-phenyl, 2-(aminocarbonyl)-phenyl, 4-
(aminocarbonyl)-phenyl, 2-(dimethylaminocarbonyl)-phenyl, 3-(dimethylamino)-

- phenyl, 4-(dimethylamino)-phenyl, 2-allyl-6-methyl-phenyl, 2-allyl-6-ethoxy-

phenyl, 2-methyl-6-n-propyl-phenyl, 3-(methylcarbonylamino)-phenyl, 2-
(methylaminocarbonyl)-phenyl, 2-(methylcarbonyl)-phenyl, 4-
(methylcarbonylamino)-phenyl, 2-(aminocarbonylmethyl)-phenyl, 2-
(methylsulfonyl)-phenyl, (3-(2-methoxy-4-methyl-phenyl)-sulfonylamino)-phenyl,
3-(2,4,6-trimethylphenylsulfonylamino)-phenyl, 3-(phenylsulfonylamino)-phenyl,
2-(t-butylaminosulfonyl)-phenyl, 2-(t-butylcarbonylamino)-5-methoxy-phenyl, 3-
(phenylsulfonylamino)-phenyl, 2-phenoxy-phenyl, 3-phenoxy-phenyl, 2-
benzyloxy-phenyl, 2-(2-benzthiazolyl)-5-methoxy-phenyl, 2-(2-benzthiazolyl)-
phenyl, 2-(1-pyrrolyl)-phenyl, 3-(2-quinolinyl)-phenyl, 2-(1-pyrrolidinyl-methyl)- .
phenyl, 2;cyclopentyliphényl, 4-cyc|6hexyl-phenyl, 4-(4-morpholinyl)-phenyl, 3-
methoxy-benzyl, 1-naphthyl, 2-naphthyl, 2-(5,6,7,8-tetrahydro-naphthyl), 2-
biphenyl, 3-biphenyl, 2-'biphenyl-methyl, 3-pyridyl, 3,4-methylenedioxyphenyl,
4(3,5-dimethyi-isoxazolyl), 4-pyrazolyl, 3-thienyl, 3-pyridyl, 4-pyridyl, 5-indolyl
and 3-benzothienyl.

In an embodiment of the present invention, R is selected from the group
consisting of phenyl, 2-bromophenyl, 2-chlorophenyl, 2,6-dichlorophenyl, 2-
hydroxy-phenyl, 2-hydroxymethyl-phenyl, 2-methoxy-phenyl, 3-methoxy- |

| phenyl, 2-ethoxy-phenyl, 2-methylthio-phenyl, 2-cyanomethyl-phenyl, 3-

(phenyl-sulfonyl-amino)-phenyl, 3-(2,4,6-trimethylphenyl-sulfonyl-amino)-
phenyl, (3-(2-methoxy-4-methyl-phenyl)-sulfonyl-amino)-phenyl, 2-(t-butyl-
carbonyl-amino)-5-methoxy-phenyl, 1-naphthyl, 3-thienyl and 4-(3,5-
dimethylisoxazolyl).

In another embodiment of the present invention, R® is selected from the
group consisting of phenyl, 2-bromophenyl, 2-chlorophenyl, 2,6-dichlorophenyl,
2-hydroxy-phenyl, 2-hydroxymethyl-phenyl, 2-methoxy-phenyl, 3-methoxy-
phenyl, 2-ethoxy-phenyl, 2-methylthio-phenyl, 2-cyanomethyl-phenyl, 3-
(phenyl-sulfonyl-amino)-phenyl, 1-naphthyl and 3-thienyl. In another
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embodiment of the present invention, R® is selected from the group consisting
of phenyl, 2-methoxy-phenyl, 2-ethoxy-phenyl and 1-naphthyl.

In an embodiment of the present invention, R® is selected from the group
consisting of phenyl, 2-bromophenyl, 2-fluorophenyl, 2-chlorophenyl, 2,6-
dichlorophenyl, 2-hydroxyphenyl, 2-hydroxymethyl-phenyl, 2-methylphenyl, 3-
methylphenyl, 2,6-dimethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 2,6-
dimethoxyphenyl, 2-ethoxyphenyl, 2-trifluoromethylphenyl, 2-
trifluoromethoxyphenyl, 2-methylthio-phenyl, 2-nitrophenyl, 2-cyanophenyl, 2-
cyanomethyl-phenyl, 2-phenoxy-phenyl, 2-(methyl-carbonyl-amino)-phenyl, 2-
(amino-carbonyl)-phenyl; 3-(phenyl-sulfonyl-amino)-phenyl, 2-(t-butyl-amino-
sulfonyl)-phenyl, 2-(t-butyl-carbonyl-amino)-5-methoxy-phenyl, 4-(3,5-dimethyl-
soxazolyl), 1-naphthyl, 3-thienyl and 3-pyridyl.

In another embodiment of the present invention, R® is selected from the
group consisting of phenyl, 2-bromophenyl, 2-fluorophenyl, 2-chlorophenyl, 2-
hydroxyphenyl, 2-hydroxymethyl-phenyl, 3-methylphenyl, 2-methoxyphenyl, 2-
ethoxyphenyi, 2-cyanomethyl-phenyl, 2-(t-butyl-carbonyl-amino)-5-methoxy-
phenyl, 1-naphthyl and 3-thienyl. |

In another embodiment of the present invention, R® is selected from the ‘
group consisting of 2-methoxyphenyl-and 2-ethoxyphenyl.

In an embodiment of the present invention, R® is selected from the group
consisting of Cy.salkyl ahd hydroxy substituted Cy.¢alkyl. In another
embodiment of the present invention, R® is selected from the group consisting
of n-propyl, 4-hydroxy-n-butyl and 5-hydroxy-n-pentyl. {

In an embodiment of the present invention, R® is selected from the group
consisting of n-propyl, 4-hydroxy-n-butyl and 5-hydroxy-n-pentyl. In another
embodiment of the present invention, R® is selected from the group consisting
of n-propy! and 4-hydroxy-n-butyl. In another embodiment of the present
invention, R® is n-propyl.

In an embodiment of the present invention d is an integer from0to 1. In
another embodiment of the present invention, d is 1.

In an embodiment of the present invention, L2 is selected from the group
consisting of —O-, -S(0)o..- and -NH-. In another embodiment of the present
invention, L2 is selected from the group consisting of ~O-, -S-, -SO- and -SO-.
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In yet another embodiment of the present invention, L? is selected from the
group consisting of —~O-, -S- and ~SO-. In another embodiment of the present
invention, L? is selected from the group consisting of —O- and -S-. In yet
another embodiment of the present invention, L2 is —O-.

In an embodiment of the present invention, R” is selected from the group

- consisting of cycloalkyl, cycloalkyl-C1.4alkyl, aryl, Cy.5alkyl-aryl, aryl-Cq.salkyl,

heteroaryl, heteroaryl-Cs.4alkyl, heterocycloalkyl and heterocycloalkyl-C.4alkyl;
wherein the aryl, cycloalkyl, partially unsaturated carbocyclyl, heteroaryl or
heterocycloalky! group is optionally substituted with one to two substituents
independently selected from Cy.salkyl, C4.4alkoxy, halogen substituted C.jalkyl,
halogen substituted Cy.4alkoxy, hydroxy substituted Ci.4alkyl, hydroxy, carboxy,
cyano, nitro, amino, Cy.4alkylamino or di(C+-4alkyl)amino.

In another embodiment of the present invention, R’ is selected from the
group consisting of aryl, Cy.4alkyl-aryl and aryl-Cy.4alkyl. In another
embodiment of the present invention, R’ is selected from the group consisting

- of phenyl, -CHz-phenyl-, -phenyl-3-CH,- and -phenyl-2-CHa-CHa-.

In an embodiment of the present invention, R’ is selected from the group
consisting of -phenyl-, -phenyl-3-CHz- and phenyl-2-CH,-CH,-. In another
embodiment of the present invention, R7 is selected from the group consisting
of -phenyl- and -phenyl-3-CHa-. In another embodiment of the present
invention, R” is phenyl. ,

In an embodiment of the present invention, L® is selected from the group
consisting of -C(0O)-, -C(0)O-, -OC(O)-, -NR"-, -N(CN)-, -NR*-C(0)-, -C(0)-

~ NR*-, -NRA-SO»-, -SO2-NR*-, -NR-C(0)0- and -OC(0)-NRA.

In another embodiment of the present invention, L® is selected from the -
group consisting of -NH-, -N(CN)-, -N(C.salkyl)-, -NH-C(O)-, -C(O)-NH-, -NH-
S0z+, -N(C1.4alkyl)-C(0)O- and -N(cycloalkyl)-C(O)O-. In yet another
embodiment of the present invention, L3 is selected from the group consisting
of -NH-, -N(CN)-, -N(CHg)-, -NH-C(0)-, -C(O)-NH-, 'NH'SOQ' and -
N(cyclohexyl)-C(O)O-; wherein the L® group is bound at the 3-position of the R’
group. 7

In an embodiment of the present invention, L2 is selected from the group
consisting of ~NH-, -N(CN})-, -NH-C(O)-, -NH-C(0)0-, -N(cyclohexyl)-C(O)O-
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and -NH-SO,-; wherein the L* is bound to the R” phenyl at the 3-position. In
another embodiment of the present invention, L® is selected from the group
consisting of ~NH-, -NH-C(O)- and —-NH-SO,-; wherein the L% is bound to the R’
phenyl at the 3-position. In another embodiment of the present invention, L is
—-NH-SO,-; wherein the L is bound to the R” phenyl at the 3-position.

In an embodiment of the present invention, L2 is selected from the group
consisting of —~NH-C(O)O-, —N(cyclohexyl)-C(O)O-, -NH-, -N(CN)- and —NH-
SO,; wherein the L® is bound to R’ phenyl at the 3-position.

In an embodiment of the present invention, R" is selected from the group
consisting of hydrogen, C1.4alkyl, hydroxy substituted Ci.4alkyl, Cy.4aralkyloxy
substituted C..salkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-C;.
qalkyl-, Cy.4aralkyl, heteroaryl-C_salkyl- and heterocycloalkyl-Cy.salkyl-; wherein
the cycloalkyl, aryl, heteroaryl or heterocycloalkyl, whether alone or as part of a
substituent group is optionally substituted with one to two substituents
independently selected from halogen, hydroxy, oxo, carboxy, Ci.qalkyl, Cy.
salkoxy, C4.4alkoxy-carbonyl, nitro, cyano, amino, Ci.salkylamino or di(C;.
salkyl)amino. '

In an embodiment of the present invention, R® is selected from the group
consisting of Cy.alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl-
Ci.4alkyl-, Ci4aralkyl, heteroaryl-C;.salkyl- and heterocycloalkyl-C;.4alkyl-;
wherein the Cy.galkyl, cycloalkyl, aryl, heteroaryl or heterocycloalkyl, whether
alone or as part of a substituent group is optionally substituted with one to two
substituents independently selected from halogen, hydroxy, carboxy, -C(O)-Cs.
salkyl, -C(O)-C1.4aralky|, -C(0)O-C;.4alkyl, -C(0)O-Cy.saralkyl, -C(0)-N(R-RY), -
NR"-C(0)-C.salkyl, -SO2-Cy.4alkyl, -SOz-aryl, -SO.-N(R'RY), Ci-salkyl, fluoro
substituted C+.4alkyl, hydroxy substituted Cs.4alkyl, carboxy substituted C.
salkyl, Cq.4alkoxy, fluoro substituted Ci.4alkoxy, nitro, cyano, amino, C;.
salkylamino, di(C.salkyl)amino, phenyl or heteroaryl; wherein the phenyl or
heteroaryl substituent is optionally substituted with one or more substituent
independently selected from halogen, hydroxy, carboxy, C1-4alkyl, fluoro
substituted C..salkyl, C1.salkoxy, nitro, cyano, amino, Ci-salkylamino or di(Cs.
salkyllamino; and wherein each R and R™ is independently selected from the
group consisting of hydrogen, Cy.salkyl and Cs.gcycloalkyl.
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In another embodiment of the present invention, R® is selected from the
group consisting of Cy.salkyl, cycloalkyl, cycloalkyl-Cy.4alkyl, aryl, Ci.qaralkyl,
heteroaryl and heterocycloalkyl; wherein the aryl or heteroaryl, whether alone
or as part of a substituent group is optionally substituted with one to three
substituents independently selected from halogen, hydroxy, carboxy, Cs.salkyl,
C1-qalkoxy, fluoro substituted C;.4alkyl, fluoro substituted C;.salkoxy, cyano,
amino, Cy.4alkylamino, di(Cy.salkyl)amino, -C(0)O-Cj.salkyl, -C(0)-N(R"RM)-
SO2-Cr.4alkyl, -SOz-aryl, -NH-C(O)-C.4alkyl, phenyl or heteroaryl; wherein the
phenyl or heteroaryl substituent is optionally substituted with a substituent
selected from fluoro substituted Cy.4alkyl; and wherein each R and BM is
independently selected from hydrogen, C.salkyl or Cs.ecycloalkyl.

In yet another embodiment of the present invention, R® is selected from
the group consisting of methyl, isopropyl, n-butyl, cyclohexyl, cyclohexyl-
methyl, phenyl, phenyl-ethyl, phenyl-n-propyl, 3-(N-methyi-N-cyclohexyl-amino-
carbonyl)-n-propyl, 3-bromo-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 2-
methoxy-4-methyl-phenyl, 2,4,6-triméthyl-phenyl, 2,5-dimethoxy-phenyl, 3,4-
dimethoxy-phenyl, 3-trifluoromethoxy-phenyl, 4-trifluoromethoxy-phenyl, 3-
cyano-phenyl, 2-(methyl-sulfonyl)-phenyl, 4-(methyl-carbonyl-amino)- phenyl, 5-
carboxy-2-methoxy-phenyl, benzyl, 3- hydroxy -benzyl, 4-methyl-benzyl, 2-
methoxy-benzyl, 4-methoxy-benzyl, 2,6-dimethoxy-benzyl, 2,4,6-trimethyl-
benzyl, 1-nahthyl, 2-naphthyl, 1-naphthyl-methyl, 1-(5-dimethylamino)-naphthyl,
4-biphenyl, 2-thienyl, 3-thienyl, 4-(3,5-dimethyl-isoxazolyl), 3-benzothienyl, 4-
benzo[2,3,1]thiadiazolyl, 2-(5-(2-pyridyl)-thienyl), 2-(5-(3-(2-methyl-thiazolyl)-

' thienyl)), 2-(5-(3-(5-trifluoromethyl)-isoxazolyl)-thienyl), 6-(2,3-dihydro-

benzo[1,4]dioxanyl), 3-(2-methoxy-carbonyl)-thienyl, 2-(5-(5-isoxazolyl)-
thienyl)), 2-(5-bromo-thienyl) and 2-(4-phenyl-sulfonyl)-thienyl.

s In an embodiment of the present invention, R® is selected from the group
consisting of n-butyl, 3-(N-methyl-N—cyclohexyl-aminq-carbonyl)-n-propyl,
cyclohexyl, cyclohexyl-methyl-, phenyl, 2-trifluoromethylphenyl, 3-
trifluoromethoxyphenyl, 3-cyanophenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-
methoxy-4-methylphenyl, 2,4,6-trimethylphenyl, benzyl, 2-methoxybenzyl, 4-
methoxbenzyl, 2,4,6-trimethylbenzyl, phenylethyl-, 2-thienyl, 3-thienyl, 2-(5-
bromo-thienyl) and 3-benzothienyl. In another embodiment of the present
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invention, R is selected from the group consisting of 3-(N-methyl-N-cyclohexyl-
amino-carbonyl)-n-propyl, phenyl, 2-methoxy-4-methylphenyl, 2,4,6-
trimethylphenyl, benzyl, 2-methoxybenzyl, 4-methoxybenzyl, 2,4,6-
trimethylbenzyl and 3-benzothienyl. In yet another embodiment of the present
invention, R® is 2,4,6-trimethylphenyl.

In an embodiment of the present invention, R® is selected from the group
consisting of 3-(N-methyI-N-cyclohexyl—amino-carbonyl)-n-propyl, cyclohexyl,
cyclohexyl-mgthyl-, phenyl and benzyl.

In an embodiment of the present invention, R'° is selected from the
group consisting of hydroxy, halogen, Cs.4alkyl, Cy.4alkoxy, halogen substituted
Ci.4alkyl and halogen substituted C1.4alkoxy; provided that the halogens on the
halogen substituted C1.4alkyl or the halogen substituted Ci.salkoxy are selected
from the group consisting of chloro and fluoro.

In an embodiment of the present invention are compounds of formula )]
wherein R is other than Ci6alkyl. In another embodiment of the present ‘
invention R? is other than Ci.salkyl, wherein the C.alkyl is substituted with — -
C(O)-NR"-cycloalkyl, preparaby, R? is other than Ci.salkyl, wherein the Cy.galkyl is
substituted with ~C(0)-NRP-R®. In another embodiment of the- present invention
R is unsubstituted cyloalkyl, partially unsaturated carbocyclyl, aryl, heteroaryl or
heterocycloalkyl. In another embodiment of the present invention R® is a
substituted or unsubstltuted aryl or heteroaryl, wherein the substituents are as
herein defined.

In an embodiment of the present invention are compounds of formula (1)
selected from the grdup consisting of the compounds listed in Tables 1-6 below.
In another embodiment of the present invention are compounds of formula (I1)
selected from the group consisting of the compounds listed in Tables 9-13 below.
In another embodiment of the present invention are compounds of formula (1)
selected from the group consisting of the compounds listed in Tables 7-8 below.

In an embodiment of the present invention are compounds of formula (1)
whose Ki, as measured according to the procedure described in Example 159, is
less than or equal to about 1uM, preferably, less than or equal to about 250 nM,
more preferably, less than or equal to about 100nM, more preferably still, less
than or equal to about 50nM. In another embodiment of the present invention are
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compounds of formula (1) whose Ki, as measured according to the procedure
described in Example159, is less than or equal to about 1uM, preferably, less
than or equal to about 250 nM, more preferably, less than or equal to about
100nM, more preferably still, less than or equal to about 50nM. In ancther
embodiment of the present invention are compounds of formula (lll) whose Ki, as

- measured according to the procedure described in Example 159, is less than or

equal to about 1uM, preferably, less than or equal to about 250 nM, more
preferably, less than or equal to about 100nM, more preferably still, less than or
equal to about 50nM.

In an embodiment of the present invention are compounds of formula (1),
whose ICsg, as measured according to the procedure described in Example 158,
is less than or equal to about 1uM, preferably, less than or equal to about 250nM,
more preferably, less than or equal to about 50nM. In another embodiment of the
present invention are compounds of formula (Il), whose ICsp, as measured -
according to the procedure described in Example 158, is less than or equal to
about 1uM, preferably, less than or edual to about 250nM, more preferably, less
than or equal to about 50nM. In another embodiment of the present invention are
compounds of formula (lll), whose ICs0, &s measured according to the procedure
described in Example 158, is less than or equal to about 1uM, preferably, less
than or equal to about 250nM, more preferably, less than or equal to about 50nM.

Additional embodiments of the present invention, include those wherein

the substituents selected for one or more of the variables defined herein (e. g.

R% R, R%, R, R6, R7,R8, R'%, L', L% L3, a, b, c,d, A", A2 Q', Q°, @ efc.) are
independently selected to be any individual substituent or any subset of
substituents selected from the complete list as defined herein.

| Representative compounds of the present invention are as listed in Tables
1 through 13, below. Unless otherwise noted, all compounds were prepared as
mixtures of stereo-isomers. Representative compounds of formula (l) are as
listed in Tables 1-6; compounds of formula (Ill) are as listed in Tables 7 and 8;
and compounds of formula (Il) are as listed in Tables 9-13 below.

For substituent groups bound through two points within the structures in
the Tables below, for example R7, A", A%, Q', @3, L', L2 L3, etc., the substituent
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group is identified as it would be incorporated into the structure heading the table.
Thus, for example in Table 1 wherein A' is 1-(cyclohexyl)-n-propyl-, the 1- and 3-
carbon atoms of the n-propyl are bound to the nitrogen and Q' groups
respectively, and the cyclohexyl is bound to the 1-carbon of the n-propyl.

5  Similarly, when Q' is —C(O)-N(CHg)-, the carbonyl is bound to A' and the nitrogen
of the methylamino is bound to the R? group. Similarly, in Table 7, wherein R is
—CHz-phenyl-, the carbon of the CH.- is bound to the L® group and the phenyl is
bound to the (L?)q group whereas when R is —phenyl-3-CH,-, the phenyl is bound
to the L® group and the carbon of the CH.- is bound to the (L3q group. Further,

10 unless otherwise noted, any terminal substituent group is bound at the 1-position.
Thus for example, 4-fluorophenyl corresponds to a phenyl group bound at the 1-
position and substituted with a fluoro group at the 4-position, and could
alternatively be defined as 1-(4-fluorophenyl). Further, for compounds of formula

(1) listed in Tables 9-13, unless otherwise noted, the @ substituent shall be
15 assumed to be bound at the 1-position, unless otherwise noted, with the Q3
substituent bound as indicated by the numbering listed in the Q2 substituent

column.
Table 1: Compounds of Formula (I)
O
- N _A—Q'—R?
N)\NHQ
ID No Al el R? R®
1 -ethyl- -C(0O)-N(CHs)- cyclohexyl phenyl
2 -ethyl- -C(O)-N(CHa)- cyclohexyl 4-fluoro-phenyl
3 -ethyl- | -C(O)-N(CH3CHs)- cyclohexyl phenyl
4 -ethyl- -C(O)-N(CHg)- cycloheptyl phenyl
5 -ethyl- -C(O)-N(CHa)- cycloheptyl 4-fluoro-phenyl
6 -ethyl- -C(0O)-N(CH2CHg)- cyclohexyl 4-fluoro-phenyl
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7 -ethyl- -NH-C(0O)- cyclohexyl phenyl
8 -n-propyl- -O- phenyl phenyl
10 -n-propyl- -C(0O)-N(CHy)- cyclohexyl phenyl
12 -ethyl- | -C(O)-N(cyclohexyl)- phenyl phenyl
13 -ethyl- -C(O)-N(CHa)- phenyi phenyl
15 -n-propyl- -N(CHa)- cyclohexyl phenyl
18 -ethyl- -O- methyl phenyl
22 -ethyl- -C(0O)-N(CHg)- isopropyl phenyl
- 23 -ethyl- -N(CH3)-C(O)- cyclohexyl phenyl
24 -ethyl- -C(0)-N(CHa)- cyélopentyl phenyl
25 -ethyl- -C(O)-N(CHg)- cyclopentyl 4-fluoro-phenyl
27 -n-butyl- -C(O)-N(CHg)- cyclohexyl phenyl
30 | -n-buiyl- NH-C(0)- cyclohexyl phenyl
31 -n-butyl- -C(O)-NH- cyclohexyl phenyl
39 -ethyl- | -C(O)-N(cyclohexyl)- cyclohexyl phenyl
40 -ethyl- -C(O)-N(CHsa)- phenylethyl- phenyl.
41 -ethyl- -C(0)-N(CHy)- 1-adamantyl phenyl
42 -ethyl- -C(O)-N(CHg)- 1-naphthyl-methyl- phenyl
43 -ethyl- -C(0)-N(CHs)- benzyl phenyl
‘ 1~(1 ,2,3,4-tetrahydrd-
45 -ethyl- -C(O)-N(CHg)- naphthyl) phenyl
46 -h-butyl- -C(O)-N(cyclohexyl)- cyclohéxyl phenyl
47 - -n-butyl- -C(O)-N(CHa)- benzyl phenyl
48 - -n-butyl- -C(0)-N(CHg)- 1-adamantyl phenyl
50 -n-butyl- -C(O)-N(CHjs)- phenylethyl- phenyl
51 -n-butyl- -C(O)-N(CHa)- 1-naphthyl-methyl- phenyl
1-(1,2,3,4-tetrahydro-
54 -n-butyl- -C(O)-N(CHa)- naphthyl) phenyl
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57 | ethyl- | -SO>N(CHg)- cyciohexyl phenyl
TABLE 2: Compound of formula (1)
A'—Q'—R?
3 1 N Nl
R—(L")— P
Z N NH,
ID No A Q' R? (LMo R®
35 -ethyl- -C(O)-N(CHa)- | cyclohexyl 7-C(O)- phenyl
1-(S)-
(cyclohexyl)-n-
753 propyl- -C(O)-N(CHa)- | cyclohexyl 5-O- phenyl
1-(S)-
(cyclohexyl)-n-
754 propyl-. -C(O)-N(CHg)- | cyclohexyl 7-O- phenyl
" Table 3: Compounds of Formula (1)
RB/O@\N/ =R
/k Y
N NH,
ID No A Q' R? R®
19 -n-butyl- -C(O)-N(cyclohexyl)-| cyclohexyl phenyl
20 -ethyl- -C(O)-N(CHjs)- c¢yclohexyl phenyl
65 -ethyl- -C(0)O- ethyl phenyl
3-(benzyloxy-
carbonyl-
71 -ethyl- -SO.-N(CHg)- cyclohexyl amino)-phenyl
3-(benzyloxy-
carbonyl-
75 -n-butyl- -C(O)-N(cyclohexyl)-|  cyclohexyl amino)-phenyl
79 -ethyl- -N(ethyl)- ethyl phenyl
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80 -ethyl- -NH-C(O)O- t-butyl phenyl
1-(N-cyclohexyl-N-
methyl-amino-
carbonyl-ethyl)-n-
84 propyl- -C(0)-N(CHs)- cyclohexyl phenyl
1-cyclohexyl-n-
85 propyl- -C(0O)-N(CHa)- cyclohexyl phenyl
1-(n-propyl)-n-
86 propyl- -C(O)-N(CHjs)- cyclohexyl phenyl
1-(2-(S)-(N-
methyl-N-
éyclohexyl-
aminocarbonyl)-
88 -methyl- -C(0)- pyrrolidinyl) phenyl
90  [1-(n-propyl)-n-butyl{  -C(O)-N(CHa)- byclohexyl phenyl
9 1-(n-propyl)-n-butyl- -C(O)-NH- cyclohexyl phenyl
3-(N-
(cyélohexyl-
methyl)-amino)-
96 -n-butyl- -C(0)-N(CHa)- cyclohexyl phenyl
101 -n-butyl- -NH-C(O)O- t-butyl phenyl
103 -n-propyl- -NH-C(O)O- t-butyl phenyl
105 [1-(n-propyl)-n-butyl{ -C(O)-N(ethyl)- cyclohexyl phenyl
4-(1-methyl-
106 [1-(n-propyl)-n-butyl{  -C(O)-N(CHa)- piperidinyl) phenyl
1-(cyclohexyl-
carbonylamino-
107 methyl)-ethyl- -NH-C(O)- cyclohexyl phenyl
108 ~n-propyl- -NH-C(O)- cyclohexyl phenyl
109 -ethyl- -NH-SO»- 4-methyl-phenyl phenyl
111 -ethyl- -NH-C(O)- cycloheXyl phenyl
112 -ethyl- -NH-C(O)- cyclopentyl
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3-(phenyl-
sulfonyl-amino)-
113 -n-butyl- -C(O)-N(cyclohexyl)- cyclohexyl phenyl
3-(phenyl-
, sulfonyl-amino)-
114 -n-butyl- -C(Q)-N(CHs)- cyclohexyl phenyl
115 -n-butyl- -NH-C(O)- cyclohexyl phenyl
116 -n-butyl- -NH-C(O)- cyclopentyl phenyl
121 -ethyl- -NH-C(O)- isopropyl phenyl
122 -ethyl- -NH-C(O)- 1 -'éthyl-n-pentyl phenyl
123 -ethyl- -NH-C(O)- cyclopropyl phenyl
1-(n-propyl)-n-
127 propyl- -C(O)-N(ethyl)- cyclohexyl phenyl
1-(n-propyl)-n-
128 propyl- -C(O)-NH- cycloheptyl phenyl
1-(n-propyl)-n- v ‘ |
129 propyl- -C(0)-NH- cyclohexyl phenyl
130 -ethyl- -NH-C(0)- cyclobutyl phenyl
131 -ethyl- - -NH-C(O)- 1-adamantyl - phenyl
3-(benzyloxy-
carbonyl-
133 -n-butyl- -C(O)-N(CHs)- cyclohexyl amino)-phenyl
134 -ethyl- -NH-SO.- n-propyl phenyl
135 ~ethyl- -NH-SOo- | n-butyl phenyl
137  [1-(n-propyl)-n-butyl- -C(O)-NH- cycloheptyl phenyl
2-phenyl-
139 -ethyl- -NH-C(O)- cyclopropyl phenyl
140 -ethyl- -NH-C(O)- cyclopentyl-ethyl- phenyl
141 -ethyl- -NH-C(O)- t-butyl ~ phenyl
142 -ethyl- -NH-C(O)- n-nonyl phenyl
143 -n-propyil- -NH-C(O)- cyclopropyl phenyl -
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144 -n-propyl- -NH-C(O)- cyclobutyl phenyl
1-(n-pentyl)-n-

148 propyl- -C(O)-N(CHjs)- cyclohexyl phenyl
1-(n-pentyl)-n-

149 propyl- -C(O)-NH- cyclohexyl phenyi
1-(n-pentyl)-n-

150 propyl- -C(O)-NH- cycloheptyl phenyl

151 1-phenyl-n-propyl- -C(0O)-N(CHs)- cyclohexyl phenyl

152 1-phenyl-n-butyl- -C(O)-N(CHjs)- cyclohexyl phenyl

154 -ethyl- -NH-C(O)- phenyl phenyl

155 -ethyl- -NH-C(O)- phenylethyl- phenyl

156 -ethyl- -NH-C(0)- 4-t-butyl-phenyl phenyl

157 -ethyl- -NH-C(O)- 4-n-butyl-phenyl phenyl

177 -n-propyl- -C(O)-N(CHs)- cyclohexyl phenyl

- 178 -ethyl- C(O)-NH- cyclohexyl phenyl

179 -ethyl- -C(O)-N(isopropyl)- cyclohexyl phenyl

180 -ethyl- -C(O)-N(cyclohexyl)- cyclohexyl phenyl

181 -ethyl- -C(0)-N(isopropyl)- isopropyl phenyl

. 4-n-pentyl-
182 -ethyl- -NH-C(O)- cyclohexyl phenyl
183 -ethyl- -NH-C(O)- 4-n-heptyl phenyl
4-t-butyl-
184 -ethyl- -NH-C(O)- cyclohexyl phenyl
, 4-dimethylamino-
189 -ethyl- -NH-C(O)- phenyl phenyl
190 -ethyl- -NH-C(0)- isobutyl phenyl
4-methyl-
191 -ethyl- -NH-C(O)- cyclohexyl phenyl
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1-(3-n-pentyl-
bicyclo[2.2.2]-

194 -ethyl- -NH-C(O)- octyl) phenyl
195 -ethyl- -NH-C(O)- 4-biphenyl phenyl
1-(1-(4-
chlorophenyl)-
196 -ethyl- -NH-C(Q)- cyclopentyl) phenyl
199 | 1-cyclohexyl-ethyl-|  -C(O)-N(CHa)- cyclohexyl phenyl
200 | 1-cyclohexyl-ethyl- | -C(O)-N(isopropyl)- cyclohexyl phenyl
201 1-isopropyl-ethyl- -C(O)-N(CHsa)- cyclohexyl phenyl
202 1-isopropyl-ethyl- | -C(O)-N(isopropyl)- cyclohexyl phenyl
205 -ethyl- -NH-C(O)-NH- phenyl phenyl
206 -ethyl- -NH-C(O)-NH- 1-adamantyl - phenyl
207 -ethyl- -NH-C(O)- benzhydryl phenyl
208 |1-(n-octyl)-n-propyl- -C(O)-NH- cycloheptyl phenyl
210 |1-(n-octyl)-n-propyl|  -C(O)-N(CHg)- cyclohexyl phenyl
214 -ethyl- -NH-C(S)-NH- 1-adamantyl phenyl
215 -ethyl- -NH-C(O)-NH- cyclohexyl phenyl
216 -ethyl- -NH-C(O)- 2-methoxy-phenyll  phenyl
217 -ethyl- -NH-C(O)- 3-methoxy-phenyl phenyl
2-methyl-
218 -ethyl- -NH-G(O)- cyclohexyl phenyl
3-methoxy-
219 -ethyl- -NH-C(O)- cyclohexyl phenyl
220 -ethyl- -NH-C(O)O- isopropyl phenyl
221 -ethyl- -C(O)-NH- 2-adamantyl phenyl
257 | 1-cyclohexyl-ethyl- -NH-C(O)O- t-butyl phenyl
258 1-phenyl-ethyl- -NH-C(O)O- t-butyl phenyl
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3,5-dimethoxy-
288 -n-butyl- -C(O)-N(CHa)- cyclohexyl phenyl
294 | 1-cyclohexyl-ethyl- -NH-C(O)- cyclohexyl phenyl
295 | 1-cyclohexyl-ethyi- -NH-C(O)- cyclopentyl phenyl
1-(4-chloro-phenyl)-
297 n-propyl- -C(O)-N(CHsa)- cyclohexyl phenyl
1-(4-methoxy-
298 phenyl)-n-propyl- -C(O)-N(CHa)- cyclohexyl phenyl
299 1-phenyl-ethyl- -C(O)-NH- cyclohexyl phenyl
300 | 1-cyclohexyl-ethyl- -C(O)-NH- cyclohexyl phenyl
301 1-cyclohexyl-ethyl- -NH-C(O)- isopropyl phenyl
302 | 1-cyclohexyl-ethyl- -NH-C(O)- 4-n-heptyl phenyl
303 | 1-cyclohexyl-ethyl- -NH-C(O)- 3-n-heptyl phenyl
304 | 1-cyclohexyl-ethyl- -NH-C(O)- benzhydryl phenyl
cyclopentyl-
311 1-cyclohexyl-ethyl- -NH-C(O)- methyl- phenyl
312 | 1-cyclohexyl-ethyl- -NH-C(O)- 1-adamantyl phenyl
2-isopropyl-
313 | 1-cyclohexyl-ethyl- -C(O)-NH- cyclohexyl phenyl
314 | 1-cyclohexyl-ethyl- -C(O)-NH- 2-adamantyl phenyl
317 |1-cyclohexyl-ethyl-|  -NH-C(O)- t-butyl phenyl
318 1-(n-propyl)-ethyl- -NH-C(O)O- t-butyl phenyl
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319 | 1-cyclohexyl-ethyl- -NH-C(O)- phenyl phenyl
341 1-phenyl-ethyl- -NH-C(O)- 3-n-heptyl phenyl
342 1-phenyl-ethyl- -NH-C(O)- cyclohexyl phenyl
343 1-(n-propyl)-ethyl -NH-C(O)- cyclohexyl phenyl

1-(8)-cyclohexyl-n-
346 propyl- -C(O)-N(CHa)- cyclohexyl phenyl
365 -ethyl- -C(O)-NH- 1-adamantyl phenyl
366 | 1-cyclohexyl-ethyl- -NH-C(O)- cyclopentyl-ethyl- phenyl
367 | 1-cyclohexyl-ethyl- -NH-C(O)O- t-butyl phenyl
1-(R)-cyclohexyl-n-
386 propyl- -C(O)-N(CHs)- cyclohexyl’ phenyl
388 | 1-cyclohexyl-ethyl NH-C(O) isopentyl phenyl
389 | 1-cyclohexyl-ethyl- -NH-C(O)- isobutyl ‘phenyl
1-(1-(4-chloro-
‘ phenyl)-
390 |1-cyclohexyl-ethyl- -NH-C(Q)- cyclopentyl) phenyl
1-cyclohexyl-n-
391 propyil- -NH-C(O)- cyclohexyl phenyl
1-cyclohexyl-n- A '
392 propyl- -NH-C(0)- -cyclopentyl phenyl
1-cyclohexyl-n- cyclopentyl-
393 propyl- -NH-C(O)- methyl- phenyl
3-(phenyl-
sulfonyl-amino)-
394 -ethyl- -NH-C(0)0- t-butyl phenyl
o
‘ (bicyclo[2.2.1]hept
400 | 1-cyclohexyl-ethyl- -C(O)-NH- yl) phenyl
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401 1-isopropyl-ethyl- -C(O)-NH- cyclohexyl phenyl
402 1-isopropyl-ethyl- -C(O)-NH- 2-adamantyl phenyl
403 -n-propyl- -NH- cyclohexyl phenyl

' 1-(4-biphenyl)-n-

420 propyl- -C(O)-N(CH3)- cyclohexyl phenyl

1-(4-methyl-

421 phenyl)-n-propyl- -C(0)-N(CHg)- cyclohexyl phenyl

425 -ethyl- -N(CHz)-C(O)O- t-butyl phenyl

426 -ethyl- -N(CH3)-C(O)- cyclohexyl phenyl

, cyclohexyl-

427 -ethyl- -NH- methyl- phenyl

428 -n-propyl- -N(CHj3)- cyclohexyl phenyl

429 ethyi- “N(CHa)- Gyclohexyl phenyl
1-(R)-isopropyl-n- ,

444 propyl- | -C(0)-N(CHg)- cyclohexyl phenyl
1-(S)-isopropyl-n- ' ‘

450 propyl- -C(O)-N(CHg)- cyclohexyl phenyl
1-(1-piperidinyl-
carbonyl-n-propyl)-

452 n-propyl- . -C(0)- N-piperidinyl phenyl

2,6-dimethoxy-
465 -ethyl- -C(0)-NH- 2-adamantyl ' phenyl
2-isopropyl-

466 -ethyl- -C(O)-NH- 2-adamantyl phenyl
1-(S)-cyclohexyl- _

484 ethyl- -NH-C(0O)- cyclohexyl phenyl
1-(R)-cyclohexyl-

485 ethyl- -NH-C(O)- cyclohexyl phenyl

486 | 1-(S)-methyl-ethyl- -NH-C(O)- cyclohexyl phenyl
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495 | 1-(R)-methyl-ethyl- -NH-C(O)- cyclohexyl phenyl
1-(2-methyl-
piperidinyl-
carbonyl-n-propyl)- 2-methyl-
504 n-propyl- -C(0)- piperidinyl phenyl
trans-2-methyl- }
511 -ethyl- -C(O)-NH- cyclohexyl- phenyl
1-(S)-isopropyl-
528 ethyl- -NH-C(O)- _cyclohexyl phenyl
2,6-difluoro-
529 -ethyl- -C(O)-NH- 2-adamantyl phenyl
1-(4-methyl-
piperidinyl-
carbonyl-n-propyl)- 4-methyl- '
532 n-propyl- -C(O)-- piperidinyl phenyl
1-(S)-isopropyl- '
553 ethyl- -NH-C(O)- 1-adamantyl phenyl
1-(S)-n-propyl-
554 ethyl- -NH-C(O)- ~ cyclohexyl ~ phenyl
1-(S)-n-propyl-
555  ethyl- -NH-C(0)- 1-adamantyl phenyl
1-(R)-hydroxy-
557 | methyl-n-propyl- | -C(O)-N(CHa)- cyclohexyl phenyl
1-(S)-hydroxy-
558 methyl)-n-propyl- -C(0)-N(CHs)- cyclbhexyl phenyl.
1-(R)-isopropyl-
561 ethyl- -NH-C(O)- cyclohexyl phenyl
1-(R)-isopropyl- ,
562 ethyl- -NH-C(O)- 1-adamantyl pheny!
1-(R)-isopropyl-
563 ethyl- -NH-C(O)- isobutyl phenyl
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1-(R)-isopropyl-

564 ethyl- -NH-C(O)- isopentyl phenyl
1-(R)-n-propyl-

601 ethyl- -NH-C(0)- cyclohexyl phenyl
1-(R)-n-propyl- _

602 ethyl- -NH-C(O)- 1-adamantyl phenyl
1-(R)-n-propyl-

603 ethyl- -NH-C(O)- isopentyl phenyl
1-(R)-(4-hydroxy- o

614 benzyl)-ethyl- | -NH-C(O)- cyclohexyl phenyl

' 1-(R)-(4-hydroxy- |

615 benzyl)-ethyl- -NH-C(O)- isopentyl phenyl
1-(S)-(4-hydroxy-

616 benzyl)-ethyl- -NH-C(0)- cyclohexyl phenyl

618 |  -ethyl -C(0)-N(CHa)- 2-adamantyl phenyl
1-(4-tetrahydro-

619 | pyranyl)-n-propyl- |  -C(O)-N(CHa)- cyclohexyl phenyl

1-(4-hydroxy-
cyclohexyl)-n-

632 propyl- -C(0)-N(CHa)- cyclohexyl phenyl
1-(R)-cyclohexyl-n- 4-tetrahydro-
633 propy- | -C(O)-N(CHa)- pyranyl phenyl
| T1(S)-(N-methyI-N-
cyclohexyl-

aminocarbonyl)-n-

634 propyl- -C(0)-N(CHa)- cyclohexyl | . phenyl
2-(S)-cyclohexyl-

636 ethyl- -NH-C(O)- cyclohexyl | phenyl
2-(R)-cyclohexyl-

637 ethyl- -NH-C(O)- cyclohexyl phenyl
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1-(S)-cyclohexyl-n- 4-tetrahydro-
638 propyl- -C(O)-N(CHzg)- pyranyl phenyl
1-(R)-cyclohexyl-n- 4-hydroxy-
639 propyl- -C(O)-N(CHj5)- cyclohexyl phenyl
1-(S)-tetrahydro-
709 pyranyl-n-propyl- -C(0O)-N(CHa)- cyclohexyl phenyl
1-(S)-cyclohexyl-n- 1,4-dioxa-
710 propyl- -C(O)-N(CH3)- |spiro[4.5]dec-8-yl phenyl
1-(8)-cyclohexyl-n- 1-4-0x0- ‘
711 propyl- -C(0O)-N(CHs)- “cyclohexyl phenyl
1-(S)-cyclohexyl-n- , 4-hydroxy-
712 propyl- -C(0)-N(CHg)- cyclohexyl phenyl
1-(8)-cyclohexyl-n- 4-carboxy-
714 propyl- -C(O)-N(CHs)- cyclohexyl phenyl
1-(S)-cyclohexyl-n- ‘ 4~(1-isopropyl)-
728 propyl- -C(0)-N(CHa)- piperidiny! phenyl
1-(S)-(1,4-dioxa-
spiro[4.5]dec-8-yl)-
730 n-propyk- ' .C(O)-N(CHa)- cyclohexyl  phenyl
1-(S)-(cis-4- . ”
hydroxy-
cyclohexyl)-n-
731 propyl- -C(O)-N(CHjg)- cyciohexyl phenyl
1-(S)-(4-oxo- '
cyclohexyl)-n-
732 propyl- -C(0)-N(CHg)- cyclohexyl phenyl
1-(8)-cyclohexyl-n- -C(O)-
736 propyl- N(hydroxyethyl)- cyclohexyl phenyl
, 4-gthoxy-
1-(S)-cyclohexyl-n- carbonyl-
737 propyl- -C(0O)-N(CHjs)- cyclohexyl phenyl
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1-(dimethyl)-n-
738 propyl- -C(0O)-N(CHg)- cyclohexyl phenyl
1-(S)-cyclohexyl-n- cis-(4-carboxy)-
739 propyl- -C(O)-N(CHjs)- cyclohexyl phenyl
1-(S)-cyclohexyl-n- trans-(4-carboxy)-
740 propyl- -C(O)-N(CHs)- cyclohexyl phenyl
1-(S)-cyclohexyl-n- 1-carboxy-
741 propyl- -C(0)-N(CHs)- cyclohexyl phenyl
1-(S)-(4- 4-(ethoxy-
tetrahydropyranyl)- ‘ carbonyl)-
742 n-propyl- -C(0)-N(CHs)- cyclohexyl phenyl
1-(S)-(-
tetrahydropyranyl)- 4-carboxy-
743 n-propyl- -C(O)-N(CHg)- cycohexyl phenyl
1-(S)-(4- cis-(4-methoxy-
tetrahydropyranyI)- carbonyl)-
744 n-propyl- -C(0)-N(CHa)- cyclohexyl phenyl
1-8)-(4
tetrahydropyranyl)- cis-(4-carboxy)-
745 n-propyl- -C(O)-N(CHa)- cyclohexyl phenyl
e
tetrahydropyranyl)- trans-(4-carboxy)-
746 n-propyl- -C(0)-N(CHgs)- cyclohexyl phenyl
1-(S)-(4- trans-(4-methoxy-
tetrahydropyranyl)- carbonyl)-
747 n-propyl- -C(0)-NH- cyclohexyl phenyl
-S4
tétrahydropyranyl)— cis-(4-carboxy)-
748 n-propyl- -C(O)-N(CHg)- cyclohexyl phenyl
1-(S)-(cyclohexyl)- CO)- cis-(4-carboxy)-
749 n-propyi- N(hydroxyethyi)- cyclohexyl phenyl
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1-(S)-(4~
tetrahydropyranyl)- -C(0)- cis-(4-carboxy)-
750 n-propyl- N(hydroxyethyl)- cyclohexyl phenyl
1-(S)-(4-
tetrahydropyranyl)-| -C(O)-N(benzyloxy- | cis-(4-carboxy)-
751 n-propyl- ethyl)- cyclohexyl phenyl
1-(8)-(cyclohexyl)- 4-(carboxy)-n-
752 n-propyl- -C(O)-N(CHj3)- butyl phenyl
1-cis-(4- ‘
. ‘ 4benzy|oxy-
1-(8)-(cyclohexyl)- carbonyl-
760 n-propyl -C(O)-N(CHs)- cyclohexyl) phenyl
1-cis-(4-methoxy-
1-(S)-(cyclohexyl)- : carbonyl-
761 n-propyl ~-C(O)-N(CH3)- cyclohexyl) phenyl
1-cis-(4-methoxy-
1 -(S)-(cyclohexyl)- , -C(0)- carbonyl-
762 | n-propyl N(CH>CHzOH)- cyclohexyl) phenyl
1-cis-(4-ethoxy-
1-(8)-(cyclohexyl)- carbonyl-
763 n-propyl -C(O)-N(CHs)- cyclohexyl) phenyl
1-cis-(4-amino-
1-(8)-(cyclohexyl)- carbonyl-
764 n-propyl -C(O)-N(CHa)- cyclohexyl) pheny!
1-cis-(4-
methylamino-
1-(8)-(cyclohexyl)- carbonyl-
765 n-propyl -C(0O)-N(CHpg)- cyclohexyl) phenyl
1-(S)-(cyclohexyl)- ' 1-(4-carboxy-
766 n-propyl -C(O)-N(CHg)- phenyl) phenyl
1-(8)-(cyclohexyl)-
. 767 n-propyl -C(O)-N(CHgs)- carboxy-methyl- phenyl
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1-(S)-(cyclohexyl)-
768 n-propyi -C(0)-N(cyclohexyl)-| carboxy-methyl- phenyl
1-(S)-(cyclohexyl)- 1-(4-cyano-
769 n-propyl -C(0)-N(CHg)- cyclohexyl) phenyl
1-(S)-(cyclohexyl)- 1-(4-(5-tetrazolyl)-
-770 n-propyl -C(0)-N(CHa)- cyclohexyl) phenyl
‘ 1-(S)-(4-tetrahydro- 1-(8)-(1-carboxyl-
771 pyranyl)-n-propyi -C(O)-NH- 2-hydroxy-ethyl) phenyl
1-(S)-(4-tetrahydro-| 1-(R)-(1-carboxyl-
773 pyranyl)-n-propyl -C(0)-NH- 2-hydroxy-ethyl) phenyl
1-(S)-(4-tetrahydro- 1-(R)-(1-carboxyl-
774 pyranyl)-n-propyl -C(0)-NH- 2-t-butoxy-ethyl) phenyl
3-(methoxy-
1-(S)-(cyclohexyl)- carbonyl-methyl)-
775 n-propyl | -C(O)-N(CHg)- benzyl phenyl
1-(S)-(cyclohexyl)- 1-cis-(3-carboxy)-
776 n-propyl -C(0)-N(CHpg)- cydlohexyl phenyl
1-cis-(3-methoxy-
1-(S)-(cyclohexyl)- carbonyl)-
777 n-propyl -C(0)-N(CHg)- cyclohexyl phenyl
1-(S)-(cyclohexyl)- ' 3-(carboxy-
778 n-propyl -C(0)-N(CHg)- . methyl)-benzyl phenyl
' 1-(R)-(1-methoxy-
1-(S)-(cyclohexyl)- carbonyl-2-
779 | n-propyl ~ -C(O)-N(CHa)- | benzyloxy-ethyl) phenyl!
1-(8)-(1-methoxy- ‘
1-(S)-(cyclohexyl)- carbonyl-2-
780 n-propyl -C(O)-N(CHg)- | benzyloxy-ethyl) phenyl
1-(8)-(cyclohexyl)- 1-(8)-(1-carboxy-
781 n-propyl -C(O)-N(CHg)-  [2-benzyloxy-ethyl) phenyl
1-(S)-(4-tetrahydro- 1-(8)-(1-carboxy-
782 pyranyl)-n-propyl -C(O)-NH- 2-benzyloxy-ethyl) phenyl
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1-(R)-(1-methoxy-

1-(S)-(4-tetrahydro- carbonyl-2-
783 pyranyl)-n-propyl -C(O)-N(CHsa)- benzyloxy-ethyl) phenyl
1-(S)-(4-tetrahydro- 1-(R)-(1-carboxy-
784 pyranyl)-n-propyl -C(O)-N(CHg)-  [2-benzyloxy-ethyl) phenyl
1 -(S)-(1 -methoxy-
1-(S)-(4-tetrahydro- carbonyl-2-
785 pyranyl)-n-propyl -C(O)-NH- benzyloxy-ethyl) phenyl
1-(S)-(1-methoxy-
1-(S)-(4-tetrahydro- carbonyl-2-
786 pyranyl)-n-propyl -C(O)-N(CHg)- benzyloxy-ethyl) phenyl
1-(S)-(cyclohexyl-n- 5-tetrazolyl-
787 propyl) -C(O)-N(cyclohexyl)- methyl- phenyl
1-(S)-(cyclohexyl)- 2-imidazolyl-
788 n-propyl -C(0)-N(cyclohexyl)- methyl- phenyl .
1-(S)-(cyclohexyl)- .
789 n-propyl -C(O)-N(cyclohexyl)-| 4-pyridyl-methyl- phenyl
-1 1-(S)-(cyclohexyl)- 3~(1,2,4-triazolyl)-
790 n-propy! -C(O)-N(cyclohexyl)- methyl- phenyl
1-(S)-(cyclohexyl)- 1 ?(S)-(2-carboxy-
791 n-propyl -C(0)- pyrrolidinyl) phenyl
1-(S)-(2-methoxy-
1-(S)-(cyclohexyl)- carbonyl-
792 n-propyl -C(0)- piperidinyl) phenyl
1-(S)-(2-methoxy-
1-(S)-(cyclohexyl)- carbonyl-
793 n-propyl -C(0)- octahydroindolyl) phenyl '
1-(S)-(cyclohexyl)- 1-(S)-(2-carboxy-
794 n-propyl -C(0)- piperidinyl) phenyl
1-(S)-(cyclohexyl)- 1-(S)-(2-carboxy-
795 n-propyl -C(O)- octahydroindolyl) phenyl
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1-(S)-(cyclohexyl)- 5-imidazolyl-
796 n-propyl -C(O)-N(cyclohexyl)- methyl- phenyl
2R-(3R,4S,5R-
triimethyl-
carbonyloxy)- 6R-
(methyl-
carbonyloxy-
methyl)-
1-(S)-(cyclohexyl)- tetrahydro-
797 n-propyl -C(0)-N(cyclohexyl)-|pyranyl)oxy-ethyl- phenyl
[ 2R-(35,45,5R-
trinydroxy-6R-
(hydroxy-methyl)-
1-(S)-(cyclohexyl)- tetrahydro-
798 n-propyl -C(0)-N(cyclohexyl)-{pyranyl)oxy-ethyl- phenyl
3-(2R-
(8S,4S,5R,6R-
tetrahydroxy-
tetrahydro-
pyranyl)-methoxy-
1-(S)-(cyclohexyl)- carbonyl-amino)-
799 n-propyl -C(O)-N(cyclohexyl)- n-propyl- phenyi
Table 4: Compounds of Formula (l)
Re | _AN—Q'-R?
0@
N)\NHZ
ID No Al Q' R? R®
3-(6-fluoro-
37 -et‘hyl- -C(O)-N(CHg)- cyclohexyl | benzo[d]isoxazole)
1-cyclohexyl-n-
226 propyl- -C(O)-N(CHa)- cyclohexyl | 4-methoxy-phenyl
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1-cyclohexyl-n-

227 propyl- -C(O)-N(CHa)- cyclohexyl | 2-methoxy-phenyl
487 -ethyl- -NH-C(O)- cyclohexyl 2-methoxy-phenyl
1-(amino-
carbonyl)-.
488 -ethyl- -NH-C(O)- cyclopropyl | 2-methoxy-phenyl
490 -ethyl- -NH-C(O)- amino-methyl- | 2-methoxy-phenyl
4-(1-(methyl-
carbonyl)-
491 -ethyl- -NH-C(0)- piperidinyl) | 2-methoxy-phenyl
493 -ethyl- -NH-C(O)- amino-ethyl- | 2-methoxy-phenyl
3-amino-n- '
494 -ethyl- -NH-C(O)- propyl 2-methoxy-phenyl
1-(S)-
‘ cyclohexyi-n- :
506 propyl- -C(O)-N(CHa)- cyclohexyl | 2-methoxy-phenyl
515 - -ethyl- -NH-C(0O)- cyclohexyl phenyl
1-(R)-
cyclohexyl-n- .
530 propyl- -C(O)-N(CHa)- “cyclohexyl | 2-methoxy-phenyl
535 -ethyl- -NH-C(O)- cyclohexyl 2-fluoro-phenyl
536 -ethyl- -NH-C(O)- cyclohexyl 2-chloro-phenyl
537 -ethyl- -NH-C(O)- cyclohexyl 2-methyl-phenyl
538 -ethyl- -NH-C(O)- cyclohexyl | 2-hydroxy-phenyl
2-(methyl-sulfonyl-
539 -ethyl- -NH-C(O)- cyclohexyl amino)-phenyl
540 -ethyl- -NH-C(O)- cyclohexyl |2-methylthio-phenyl
2-(methyl-carbonyl-
541 -ethyl- -NH-C(O)- cyclohexyl amino)-phenyl
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2-(t-butyl-amino-
542 -ethyl- -NH-C(O)- cyclohexyl sulfonyl)-phenyl
2-(amino-carbonyl)-
543 -ethyl- -NH-C(O)- cyclohexyl phenyl
544 -ethyl- -NH-C(O)- cyclohexyl 2-biphenyl
2-fluoro-6-methoxy-
545 -ethyl- -NH-C(O)- cyclohexyl phenyl
556 -ethyl- -C(O)-NH- 2-adamantyl | 2-methoxy-phenyl
567 -ethyl- ‘-NH—C(O)- 3-cyano-phenyl 5-pyrimidinyl
568 -ethyl- -NH-C(O)- 3-cyano-phenyl|  n-penten-1-yl
569 -ethyl- -NH-C(O)- n-propyl 5-pyrimidinyl
570 -ethyl- -NH-C(O)- n-propyl 4-pyridyl
571 -ethyl- -NH-C(O)- n-propyl n-penten-1-yl
572 -ethyl- -NH-C(0)- t-butyl 5-pyrimidinyl
573 -ethyl- -NH—C(Q)- t-butyl 4-pyridyl
574 -ethyl- -NH-C(O)- t-butyl n-penten-1-yl
575 -ethyl- -NH-C(O)- cyclohexyl 5-pyrimidinyl
576 -ethyl- -NH-C(O)- cyclohexyl 4-pyridyl
577 -ethyli -NH-C(O)- cyclohexyl n-penten-1-yl
cyclopentyl- ‘
578 -ethyl- -NH-C(O)- methyl- phenyl
cyclopentyl-
580 -ethyl- -NH-C(O)- methyl- n-penten-1-yl
cyclopentyl- |3-(methyl-carbonyl)-
582 -ethyl- -NH-C(O)- methyl- phenyl
cyclopentyl- | 3-hydroxymethyl-
583 -ethyl- -NH-C(O)- methyl- phenyl
cyclopentyl- | 3-trifluoromethyl-
584 -ethyl- -NH-C(O)- methyl- phenyl
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3-(2,5-dimethyl-

586 -ethyl- -NH-C(0)- furyl) phenyil

3-(2,5-dimethyl-

587 -ethyl- -NH-C(O)- furyl) n-penten-1-yl

3-(2,5-dimethyl-| 3-(methyl-carbonyl)-

588 _ethyl- -NH-C(0)- furyl) pheny

3-(2,5-dimethyl-| 3-hydroxymethyl-

589 -ethyl- -NH-C(0)- furyl) phenyl

3-(2,5-dimethyl-| 3-trifluoromethyi-

590 -ethyl- -NH-C(O)- furyl) phenyl
4-(methyl-
carbonyl-

591 -ethyl- -NH-C(O)- amino)-phenyl phenyl
4-(methyl-

4 carbonyl-

592 . -ethyl- -NH-C(O)- amino)-phenyl|  n-penten-1-yl
4-(methyl- |
carbonyl- 3-hydroxymethyl-

593 -ethyl- -NH-C(O)- amino)-phenyl phenyl
~4-(methyl-
carbonyl- 3-trifluoromethyl-

594 -ethyl- -NH-C(O)- amino)-phenyl phenyl

595 -ethyl- -NH-C(O)- benzyl phenyl

596 -ethyl- -NH-C(0)- " benzyl n-penten-1-yl

3-(methyl-carbonyl)-

598 -ethyl- -NH-C(O)- benzyl phenyl

3-hydroxymethyl-

599 -ethyl- -NH-C(O)- benzyl phenyl

3-trifluoromethyl-

600 -ethyl- -NH-C(O)- benzyl phenyl

610 -ethyl- -C(0O)-NH- cyclohexyl | 2-methoxy-phenyl
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623 -ethyl- -NH-C(O)- cyclohexyl 4-fluoro-phenyl
624 -ethyl- -NH-C(O)- cyclohexyl 4-fluoro-phenyl
625 -ethyl- -NH-C(O)- cyclohexyl |- 3-chloro-phenyl
626 -ethyl- -NH-C(0)- cyclohexyl 4-chloro-phenyl
627 -ethyl- -NH-C(O)- cyclohexyl 3-methyl-phenyl
628 -ethyl- -NH-C(O)- cyclohexyl 4-methyl-phenyl
629 -ethyl- -NH-C(O)- cyclohexyl | 2,6-difluoro-phenyl
2-methoxy-5-methyl-
630 -ethyl- -NH-C(O)- cyclohexyl phenyl
‘ 2-methoxy-5-ﬂu6ro-
631 -ethyl- . -NH-C(O)- cyclohexyl phenyl
635 -ethyl- -C(O)-NH- 2-adamanfyl 2-fluoro-phenyl
642 -ethyl- -NH-C(O)- cyclobutyl 2-fluoro-phenyl
| 643 -ethyl- -NH-C(0)- cyclbpentyl 2-fluoro-phenyl
644 -ethyl- -NH-C(O)- 1-adamantyl 2-fluoro-phenyl
645 -ethyl- -NH-C(O)- n-propyl 2-f|uoro-phen'y|
646 -ethyl- -NH-C(O)- t-butyl 2-fluoro-phenyl
647 | -ethyl- -NH-C(O)- isopentyl 2-fluoro-phenyl
648 -ethyl- -NH-C(O)- 3-n-heptyl 2-fluoro-phenyl
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649 -ethyl- -NH-C(O)- cyclobutyl 2-chloro-phenyl
650 -ethyl- -NH-C(0)- cyclopentyl 2-chloro-phenyl
651 -ethyl- -NH-C(0)- 1-adamantyl | 2-chloro-phenyl
652 -ethyl- -NH-C(O)- n-propyl 2-chloro-phenyl

653 -ethyl- -NH-C(O)- t-butyl 2-chloro-phenyl
654 -ethyl- -NH-C(O)- isopentyl 2-chloro-phenyl
655 -ethyl- -NH-C(O)- 3-n-heptyl 2-chloro-phenyl
656 -ethyl- -NH-C(0)- cyclobutyl - 2-methyl-phenyl
657 -ethyl-. -NH-C(O)- cyclopentyl 2-methyl-phenyl
658 -ethyl- -NH-C(O)- 1-adamantyl | 2-methyl-phenyl
659 ;ethyl- -NH-C(0)- n-propyl | '2-met-hyl-phenyl
660 -ethyl- -NH-C(O)- - t-butyl 2-methyl-phenyl
661 ethyl- -NH-C(O); “isopentyl - 2-methyl-phenyl
662 -ethyl- -NH-C(O)- 3-n-heptyl 2-methyl-phenyl
663 ethyl- -NH-C(0)- cyclobutyl 2-naphthyl
664 -ethyl- -NH-C(O)- cyclopentyl 2-naphthyl
665 -ethyl- -NH-C(O)- 1-adamantyl 2-naphthyl
666 -ethyl- -NH-C(O)- n-propyl 2-naphthyl
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667 -ethyl- -NH-C(O)- t-butyl 2-naphthyl

668 -ethyl- -NH-C(O)- isopentyl 2-naphthyl

669 ethyl- -NH-C(0)- 3-n-heptyl 2-naphthyl

670 -ethyl- -NH-C(O)- cyclobutyl 3-quinolinyl

671 -ethyl- 4-NH-C(4O)- cyclopentyl 3-quinolinyl

672 -ethyl- -NH-C(O)- 1-adamantyl 3-quinolinyl

673 -ethyl- -NH-C(O)- n-propyl 3-quinolinyl

674 -ethyl- -NH-C(O)- t-butyl 3-quinolinyl

675 -ethyl- -NH-C(O)- isopentyl 3-quinolinyl

676 -ethyl- -NH-C(O)- 3-n-heptyl 3-quinolinyl
3,3,3-trifluoro-

678 “-ethyl- -NH-C(O)- n-propyl 2-methyl-phenyl
3,3,3-trifluoro-

679 - -ethyl- -NH-C(O)- isobutyl 2-methyl-phenyl
3,3,3-trifluoro-

680 -ethyl- -NH-C(0O)- n-propyl 2-fluoro-phenyl
3,3,3-trifluoro- A

681 -ethyl- -NH-C(O)- isobutyl 2-fluoro-phenyl
3,3,3-trifluoro- ‘

682 -ethyl- -NH-C(O)- n-propyl 2-chloro-phenyl
3,3,3-trifluoro-

683 -ethyl- -NH-C(0O)- isobutyl. 2-chloro-phenyl
3,3,3-trifluoro-

684 -ethyl- -NH-C(O)- n-propyl phenyl
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685

-ethyl-

-NH-C(0)-

3,3,3-trifluoro-
isobutyl

phenyl

686

-ethyl-

-NH-C(0)-

3,3,3-trifluoro-
n-propyl

2-naphthyl

687

-ethyl-

-NH-C(O)-

4-tetrahydro-
pyranyl

2-fluoro-phenyi

688

-ethyl-

-NH-C(O)-

4-trifluoro-
methyl-
cyclohexyl

2-fluoro-phenyl

689

-ethyl-

-NH-C(0)-

4-tetrahydro-
pyranyl

2-chloro-phenyl

690

-ethyl-

4-trifluoro-
methyl-
cyclohexyl

691

-ethyl-

-NH-C(O)-

-NH-C(0)-

4-(1-
methylcarbonyl)
-piperidinyl

2-chloro-phenyl

2-chloro-phenyl

692

-ethyl-

-NH-C(O)-

1-(3-methoxy-
cyclohexyl)

“2-chloro-phenyl-

693

-ethyl-

-NH-C(O)-

4-tetrahydro-
pyranyl

2-methyl-phenyl

694

-ethyl-

-NH-C(0)-

4-trifluoro-
"~ methyl-
cyclohexyl

2-methyl-phenyl

695

-ethyl-

-NH-C(O)-

4-(1-
methylcarbonyl)
-piperidinyl

2-methyl-phenyl

696

-ethyl-

-NH-C(O)-

3-methoxy-
cyclohexyl

2-methyl-phenyl

697

-ethyl-

-NH-C(O)-

4-tetrahydro-

pyranyl

2-methoxy-phenyl
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4-trifluoro-
methyl-
698 -ethyl- -NH-C(O)- cyclohexyl 2-methoxy-phenyl
4-tetrahydro- |2-fluoro-6-methoxy-
699 -ethyl- -NH-C(O)- pyranyl phenyl
4-trifluoro-
methyl- 2-fluoro-6-methoxy-
700 -ethyl- -NH-C(O)- cyclohexyl phenyl
4-trifluoro-
methyl-
701 -ethyl- -NH-C(O)- cyclohexyl phenyl
4-(1-
methylcarbonyl)
702 -ethyl- -NH-C(O)- -piperidinyl phenyl
4 3-methoxy-
703 -ethyl- -NH-C(O)- cyclohexyl phenyl
‘ 4-trifluoro-
methyl-
704 -ethyl- -NH-C(O)- cyclohexyl 1-cyclohexenyl
4-(1-
methylcarbonyl)
705 -ethyl- -NH-C(O)-‘ -piperidinyl 1-cyclohexenyl
. 3-methoxy-
706 -ethyl- -NH-C(O)- cyclohexyl 1-cyclopentenyl
4-trifluoro- '
| methyl-
707 -ethyl- -NH-C(O)- cyclohexyl 1-cyclopentenyl
1-(S)- 4-(2-phenyl-
cyclohexyl-n- thiazolyl)-
716 propyl- -C(O)-N(CHs)- methyl- 2-methoxy-phenyl
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1-(S)- 4-(1-phenyl-
cyclohexyl-n- pyrazolyl)-
717 propyl- -C(O)-N(CHa3)- methyl- 2-methoxy-phenyi
1-(S)- 5-(3-methyl-
cyclohexyl-n- isoxazolyl)-
718 propyl- -C(Q)-N(CHg)- methyl- 2-methoxy-phenyl
1-(S)- 3-(5-phenyl-
cyclohexyl-n- isoxazolyl)- ,
719 propyl-  -C(0O)-N(CHjs)- methyl- 2-methoxy-phenyl
1-(S)- ‘
cyclohexyl-n- 7
720 propyl- -C(O)-N(CHg)- 2-cyanoethyl- | 2-methoxy-phenyl
1-(S)-
cyclohexyl-n-
721 propyl- -C(O)-N(CHs)- phenylethyl- 2-methoxy‘-phenyl
1-(S)- 4-(2-phenyl- ’
cyclohexyl-n- thiazolyl)-
722 propyl- -C(O)-N(CHag)- methyl- 2-fluoro-phenyl
1-(5)- 5-(3-methyl- |
cyclohexyl-n- isoxazolyl)-
723 propyl- -C(O)-N(CHg)- methyl- 2-fluoro-phenyl
1-(S)- 3~(5-phenyl-
cyclohexyl-n- isoxazolyl)- o
724 propyl- .C(O)-N(CHg)- | - methyl- | 2-fluoro-phenyi
1-(S)-
cyclohexyl-n-
725 propyl- -C(O)-N(CHg)- | 2-cyanoethyl- | 2-fluoro-phenyl
1-(S)-
cyclohexyl-n- 4-methyl-
726 propyl- -C(0)-N(CHsa)- piperidinyl 2-fluoro-phenyl
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1-(S)-
cyclohexyl-n-
727 propyl- -C(0)-N(CHg)- phenylethyl- 2-fluoro-phenyl

TABLE 5: Compound of formula (l)

R'IO A1_Q1_R2

N
3 )\
R N NH,
IDNo. | R'" A Q' R?. R?
617 H -ethyl- | -C(O)-NH-| 2-adamantyl | 2-methoxy-phenyl
620 F -ethyl- |-C(O)-NH-| 2-adamantyl | 2-methoxy-phenyl
Table 6: Compounds of Formula (1)
38__ 0
R™—(L)p /\)]\ R
. °N ll\l
P CHa
N NH,
ID No. R? (L"Y% R?
32 ~cyclohexyl -C(OH)- phenyi
36 cyclohexyl -CHo- phenyl
5
Representative compounds of formula (1ll) are as listed in Tables 7-8,
below.

Table 7: Compounds of formula (lll)

R*—°*—R—0 ‘ N,R6
\CE;‘\
N “NH,
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ID No R® R’ L R°
44 n-propyl -phenyl- -3-NH-C(O)- cyclohexyl
-3-N(cyclohexyl)-
49 n-propyl -phenyl- C(0)O- benzyl
53 n-propyl -phenyl- -3-NH- cyclohexyl
55 n-propyl -phényl- -3-NH- cyclohexyl-methyl-
56 n-propyl -phenyl- -3-N(CN)- cyclohexyl-methyl-
60 n-propyl -phenyl- -3-NH-C(O)- phenyl
61 n-propyl -phenyl- -3-NH-SO;- phenyl
67 n-propyl - -phenyl- -3-NH-C(O)O- be'nzyl
4-hydroxy-n-
95 butyl -phenyl- -3-NH- cyclohexyl-methyl-
4-hydroxy-n-
126 butyl -phenyl- -3-NH-SO.- phenyl
203 n-propyl -CHz-phenyl- -3-NH-SO- phenyl
225 n-propyl -phenyl-3-CHa- -NH-SO.- phenyl
237 n-propyl -phenyl- -3-NH-SO-- methyl
238 n-propyl -phenyl- -3-NH-SO»- isopropyl
239 n-propyl -phenyl- -3-NH-SO»- n-butyl
540 n-propyl -phenyl- “3-NH-SO»- 3-thienyl
241 n-propyl -phenyl- -3-NH-SO- 2-thienyl
4 4-(3,5-dimethyl-
242 n-propyl -phenyl- -3-NH-S0.- * isoxazolyl)
‘ . 2,4,6-trimethyl-
243 n-propyl -phenyl- - -3-NH-80,- phenyl
244 n-propyl -phenyl- -3-NH-S0,- 2-na‘phthyl
245 n-propyl -phényl- -3-NH-SO- 3-benzothiehyl
4-(methyl-carbonyl-
246 n-propyl -phenyl- -3-NH-SO.- amino)-phenyl
4-benzo[2,3,1}-
247 n-propyl -phenyl- -3-NH-SOz- thiadiazolyl
248 n-propyl -phenyl- -3-NH-SO2- 2,5-dimethoxy-phenyl
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249 n-propyl -phenyl- -3-NH-SO.- 3,4-dimethoxy-phenyl
. 2-(methyl-sulfonyl)-
250 n-propyl -phenyl- -3-NH-SO0,- phenyl
2~(5-(2-pyridyl)-
251 n-propyl -phenyl- -3-NH-SO.- thienyl)
3-trifluoromethoxy-
252 n-propyl -phenyl- -3-NH-SO,- phenyl
1-(5-(dimethyl-
253 n-propyl -phenyl- -3-NH-SO.- amino)-naphthyl)
‘ 2-(5-(3-(2-methyl-
254 n-propyl -phenyl- -3-NH-SO- thiazolyl)-thienyl))
2-(5-(3-(b-trifluoro-
methyl)-isoxazolyl)-
255 n-propyl . -phenyl- -3-NH-SO.- thienyl)
269 n-propyl -phenyl- -3-NH-SO»- benzyl
270 n-propyl -phenyi- -3-NH-SO2- 3-cyano-phenyl
271 | n-propyl -phenyl- -8-NH-SO»- 3—meth6xy-phenyl
272 n-propyl -phenyl- -3-NH-SO-- 4-methoxy-phenyl
4 2-methoxy-4-methyl-
273 n-propyl -phenyl- -3-NH-SO»- phenyl
274 n-propyl -phenyl- -3-NH-SO,- 1-naphthyl
‘ 6-(2,3-dihydro-
,275 n-propyl -phenyl- -3-NH-SO.- benzo[1,4]dioxanyl)
3-(2-methoxy-
276 n-propyl -phenyl- -3-NH-SO,- carbonyl)-thienyl)
2-trifluoromethyl-
277 ‘ n-propyl -phenyl- -3-NH-SO»- | phenyl
2-(5‘—‘(5-isoxazolyl)-
278 n-propyl -phenyl- -3-NH-S02- - thienyt))
5-carboxy-2-
279 n-propyl -phenyl- -3-NH-SO,- methoxy-phenyl
280 n-propyl -phenyl- -3-NH-SO2- 4-biphenyl
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281 n-propyl -phenyl- -3-NH-SO»- 1-naphthyl-ethyl-
282 n-propyi -phenyl- -3-NH-SO,- 3-bromo-phenyl
4-trifluoromethoxy-
283 n-propyl -phenyi- -3-NH-SO.- phenyl
284 n-propyi -phenyl- -3-NH-SO,- 2-(5-bromo-thienyl)
2-(4-phenyl-sulfonyl)-
285 n-propyl -phenyl- -3-NH-SO,- thienyl
296 n-propyl -phenyl-3-CHg- -NH- benzyi
305 n-propyl -phenyl-3-CHy- -NH- 3-hydroxy-benzyl
335 n-propyl -phenyl-3-CHa- “NH- 2-methdxy-benzyl
340 n-propyl -pheny!l-3-CHa- -NH- 2,6-dimethoxy-benzyl
344 n-propyl -phenyl-3-CHa. -NH- 2,4,6-trimethyl-benzyl
5-hydroxy-n- 2-methoxy-4-methyl-
355 pentyl -phenyl- -3-NH-SO.- phenyl
5-hydroxy-n- | ‘
380 pentyl -phenyi- -3-NH-SO.- phenyl ,
5-hydroxy-n- ' 2,4,6-trimethyl-
383 |  pentyl _phenyl- -3-NH-SO,- phenyl
423 n-propyl -phenyl- -3-C(O)-NH- 2,4,6-trimethyl-benzyl
430 n-propyl -phenyl-3-CHa- NH phenyl-n-propyl-
431 n-propyl -phenyl-3-CHgz- -NH- phenylethyl-
464 n-propyl -phenyl-3-CHa- -N(CHas)- 2,4,6-trimethyl-benzyl
500 n-propyl -phenyl- -3-NH- 2,4,6-trimethyl-benzyl
501 n-propyl -phenyl- -3-NH- 2,6-dimethoxy-benzyl
502 n-propyl -phenyl- -3-NH- 4-methoxy-benzyl
507 n-propyl -phenyl- -3-NH- benzyl
2,4,6-trimetﬁyl-
533 n-propyl -phenyl-3-CHgz- -NH-C(O)- phenyl
729 n-propyl -phenyl- -3-NH- 4-methyl-benzyl
3-(N-methyl-N-
cyclohexyl-amino-
755 n-propyl -phenyl- -3-NH-C(O)- carbonyl)-n-propy!
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Table 8: Compounds of formula (Il})

Ré—[—R— (D)

N/
)\
: :N NH,

1D No RE (Dq R K RE
345 n-propyl -S- -phenyl- -3-NH-SO,- phenyl
-phenyl-2-CHo-
385 n-propyl absent CHo- -NH-SO,- phenyl
387 n-propyl -S(0)- -phenyl- -3-NH-SO»- phenyl
397 n-propyl absent -phenyl- -3-NH-SO,- phenyl
2,4,6-
trimethyi-
497 | n-propyl -S- -phenyl- -3-NH-SO,- phenyl
Representative compounds of formula (1) are as listed in Tables 9-13,
below. ‘
Table 9: Compounds of Formula (11)
. —3
. Q ~R2
R®-O /®/
|0@
)\
N NH, _
ID No. @ Q? R? R?
-2-(R)-C(O)-
72 -(S)-cyclopentyl- N(CHg) cyclohexyl phenyl
-3-(R)-C(0)-
77 -(S)-cyclopentyl- N(CHzs)- cyclohexyl phenyl
-2-(S)-C(0)-
81 -(R)-cyclohexyl- N(CHgs)- cyclohexyl phenyl
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-2-(R)-C(0)-
87 -(S)-cyclohexyl- N(CHs)- cyclohexyl phenyl
93 -3-pyrrolidinyl- -1-C(O)O- t-butyl phenyl
94 -phenyl- -3-C(O)-N(CHg)- | cyclohexyl phenyl
118 -9-fluorenyl- -2-C(O)-N(CHs)- | cyclohexyl phenyl
119 -3-pyrrolidinyl- -1-C(0)- cyclohexyl phenyl
120 -3-pyrrolidinyl- -1-C(0)- cyclopentyl phenyi
-1-C(0O)- '
124 -9-fluorenyl- N(cyclohexyl)- cyclohexyl phenyl
125 -9-fluorenyl- -4-C(0)-N(CHg)- | cyclohexyl phenyl
145 -1-indanyl- -6-C(0)-N(CHg)- | cyclohexyl phenyl
-1-(5-methoxy- -3-CH.-C(0)-
146 indanyl)- | N(CHa)- cyclohexyl phenyl
-4-C(0)-

- 147 -9-fluorenyl- N(cyclohexyl)- cyclohexyl phenyl

(8-(2-methoxy-4-

methyl-phenyl)-

suifonyl-amino)-
353 -4-piperidinyl- -1-C(0)O- ethyl phenyl

3-(2,4,6-trimethyl-

phenyl-

sulfonylamino)-
362 -4-piperidinyl- -1-C(0)O- ethyl phenyl

3-(phenyl-sulfonyl-
376 -4-piperidinyl- -1-C(0)O- . ethyl amino-phenyl)

499 -4-piperidinyl- -1-C(0)0O- t-butyl phenyl
510 -3-azepinyl- -1-C(O)0O- t-butyl phenyl
522 -4-piperidinyl- -1-C(0)- cyclohexyl phenyl
523 -4-piperidinyl- -1-C(0)- 4-h-heptyl phenyl
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524 -4-piperidinyl- -1-C(O)- 1-adamantyl phenyl
550 -3-azepinyl- -1-C(O)- 1-adamantyl phenyl
551 -3-azepinyl- -1-C(O)- cyclohexyl phenyl
552 -3-azepinyl- -1-C(0)- 4-n-heptyl phenyl
611 -3-piperidinyl- -1-C(O)- cyclohexyl phenyl
612 -3-piperidinyl- -1-C(O)- 4-n-heptyl phenyl
613 -3-piperidinyl- -1-C(0)- isopentyl phenyl

Table 10: Compounds of Formula (Il)

PrEcs

R2
R3—O0O

ID No (A?), @ Q? R? R?
62 -methyl- ' -phenyl- -3-C(0O)-N(CHjs)- | cyclohexyl phenyl
89 -methyl- -4-pyridyl- | -2-C(O)-N(CHs)- | cyclohexyl |  phenyi
97 -methyl- -phenyl- -4-C(0)-N(CHg)- | cyclohexyl phenyl
-3-C(0)-
98 -methyl- -phenyl- N(cyclohexyl)- | cyclohexyl ‘phenyl
. | -trans- :
100 -methyl- cyclohexyl- | -4-C(O)-N(CHs)- | cyclohexyl phenyl
| 3-(phenyl-
sulfonyl-
110 -methyl- -phenyl- -3-C(0)-N(CHg)- | cyclohexyl |amino)-phenyl
-3-C(0)-
132 -CH(phenyl)- -phenyl- N(cyclohexyl)- cyclohexyl phenyl
136 -CH(phenyl)- -phenyl- -3-C(O)-N(CH3)- | cyclohexyl phenyl
-3-C(0)-N(4-methyl-| 4-methyl-
187 -methyl- | -phenyl- cyclohexyl)- cyclohexyl phenyl
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4-(amino-
sulfonyl)-
188 -methyl- -phenyl- -3-C(0)-NH- phenyl-ethyl- phenyl
-3-C(O)-
192 -methyl- -phenyl- N(isopropyl)- cyclohexyl phenyl
2-deca-
hydro-iso-
193 -methyl- -phenyl- -3-C(0)- quinolinyl phenyl
, -3-C(O)-N(n- cyclopropyl-
197 -methyl- -phenyl- propyl)- - methyl- phenyl
-3-C(O)-N(2-ethyl-n-| 2-ethyl-n-
198 -methyl- -phenyl- hexyl)- hexyl phenyi
204 |-1-ethyl-methyl-| -phenyl- -3-C(O)-N(CHas)- | cyclohexyl phenyl
. 3-methyl-
209 -methyl- -phenyl- | -8-C(0)-N(CHg)- | cyclohexyl |  phenyl
211 -methyl- -phenyl- |-3-C(O)-N(isobutyl)-| isobutyl phenyl
‘ 4 1-deca-
hydro-
212 -methyl- -phenyl- -3-C(0)- quinolinyl phenyl
' ‘ ‘ 4-methyl- ‘
213 -methyl- -phenyl- -3-C(O)-NH- cyclohexyl phenyl
2-(1-methyl-
: pyrrolidinyl)-
222 -methyl- -phenyl- .-3-C(O)—NH- ethyl- phenyl
| 4-(1-methyl-
223 -methyl- -phenyl- -3-C(0)-N(CHa)- | piperidinyl) phenyl
224 “methyl- phenyl- | -3-NH-C(O)O- | tbutyl phenyl
3,5-dimethyl-
228 -methyl- -phenyl- -3-C(0O)-N(CHs)- | cyclohexyl phenyl
3-(methyl-
carbonyl-
229 -methyl- -phenyl- -3-C(0)-N(CHs)- | cyclohexyl |amino)-phenyl
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230 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl 3-pyridyl
231 -methyl- -phenyl- -3-C(0O)-N(CHs)- | cyclohexyl | 3-biphenyl
2-methoxy-
232 -methyl- -phenyl- -3-C(0O)-N(CHs)- | cyclohexyl phenyl
2-(5,6,7,8-
tetrahydro-
233 -methyl- -phenyl- -3-C(0)-N(CHs)- | cyclohexyl naphthyl)
234 -methyl- -phenyi- -3-C(O)-N(CHs)- | cyclohexyl | 2-biphenyl
' - 2-(amino-
carbonyl-
methyl)-
235 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl phenyl
3-(phenyloxy)-
236 -methyl- -phenyl- -3-C(O)-N(CHa)- | cyclohexyl phenyl
286 -methyl -phenyl- -3-NH-C(0)- cyclohexyl phenyl
290 -methyl- -phenyl- -3-NH-C(O)- t-butyl phenyl
4 3-methoxy-
292 -methyl- -phenyl- | -3-C(O)-N(CHg)- | cyclohexyl phenyl
' 2-methyl-
203 -methyl- -phenyl- | -8-C(O)-N(CHa)- | cyclohexyl phenyl
-phenyl-3-
306 -methyl- CHo- -NH-C(0)- cyclohexyl ‘phenyl
_ -phenyl-3- trifluoro-
307 -methyl- CHo- -NH-C(O)- methyl phenyl
-CH(cyclo-hexyl-
310 “methyl)- -phenyl- -C(0)-N(CHs)- cyclohexyl phenyl
-phenyl-3-
315 -methyl- CHy- ‘NH-C(0)O- t-buty] phenyl
-1-phenyl- 4-(1-methyl-
316 methyi- -phenyl- -3-C(O)-N(CHj3)- | piperidinyl) phenyl
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-phenyl-3-
336 -methyl- CHz- -NH-C(O)- 1-adamantyl phenyl
-phenyl-3-
337 -methyl- CHo- -NH-C(O)- benzhydryl phenyl
-phenyl-3- .
338 -methyl- CHo- -NH-C(O)- 4-n-heptyl | phenyl
-phenyl-3-
339 -methyl- CHo- -NH-C(O)- 3-n-heptyl phenyl
3-(phenyl-
-4- sulfonyl-
384 -methyl- piperidinyl- -1-C(O)O- t-butyl  Jamino)-phenyl
3-(phenyl-
sulfonyl-
396 -methyl- - -phenyl- - —3-C(O)O- methyl  |amino)-phenyl
| T ‘ -3-C{O)-
419 '-1-ethy|-methyl— -phenyl- N(éyclohexy|)-. cyclohexyl phenyl
424 -methyl- -2-furyl- -5-C(O)—N(CH3)-’ cyclohexyl phenyl
443 -methyl- -phenyl- -3-C(0)- 1-piperidinyl} ~ phenyl
451 -methyl- -phenyl- -3-C(O)-NH- cyclohexyl |  phenyl
463 -methyl- -phenyl- -2-C(O)-N(CHs)- | cyclohexyl phenyl
: 2-methoxy-5-
467 -methyl- -phenyl- -3-C(0)-N(CHg)- | cyclohexyl {methyl-phenyl
‘ L 2-methoxy-6-
468 -methyl- phenyl- | -3-C(O)-N(CHg)- | cyclohexyl |methyl-phenyl
2-(2-benz-
thiazolyl)-5-
methoxy-
469 -methyl- -phenyl- -3-C(O)-N(CH3)- | cyclohexyl phenyl
2-(2-benzo-
thiazolyl)-
470 -methyl- -phenyl- -3-C(0)-N(CHs)- | cyclohexyl phenyl
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2-(1-pyrrolyl)-
471 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl phenyl
2-(methyl-
sulfonyl)-
472 -methyl- -phenyl- -3-C(0)-N(CHg)- | cyclohexyl phenyl
3-(2-
quinolinyl)-
473 -methyl- -phenyl- -3-C(O)-N(CHg)- | cyclohexy! phenyl
2-methylthio-
474 -methyl- - -phehyl- -3-C(0)-N(CHg)- | cyclohexyl | phenyl 4
“ 2,6-dimethyl-
475 _methyl- phenyl- | -3-C(O)-N(CHs)- | cyclohexyl |  phenyl
2,6-
dimethoxy-
477 -methyl- -phenyl- -3-C(0)-N(CHa)- | cyclohexyl phenyl
. ' 2-isopropoxy-
478 -methyl- ~ -phenyl- -3-C(0)-N(CHs)- | cyclohexyl phenyl
3-(dimethyl-
479 -methyl- -phenyl- -3-C(O)-N(CHa)- | cyclohexyl lamino)-phenyl
, 2-allyl-6-
480 -methyl- -phenyl- -3-C(O)-N(CHas)- | cyclohexyl [methyl-phenyl
‘ 2-allyl-6-
methoxy-
481 -methyl- -phenyl- -3-C(O)-N(CHg)- | cyclohexyl phenyl
‘1 2-methyl-6-n-
482 -methyl- -phenyl- -3-C(0)-N(CHg)- | cyclohexyl prbpyl-phenyl
~ ' 2-(1-
pyrrolidinyl-
_ carbonyl)-
483 -methyl- -phenyl- -3-C(0)-N(CHg)- | cyclohexyl phenyl
503 -methyl- -2-thienyl- | -5-C(O)-N(CHs)- | cyclohexyl phenyl
L508 -methyl- -2-pyridyl- | -4-C(O)-N(CHg)- | cyclohexyl phenyl
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-4-
509 -methyl- piperidinyl- -1-C(0O)0O- t-butyl phenyl
2-cyclopentyl-
512 -methyl- -phenyl- -3-C(O)-N(CHz)- | cyclohexyl phenyl
‘ 2-biphenyl-
513 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl |  methyl-
3-methoxy-
514 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl benzyl
516 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl n-pentyl
517 -methyl- -phenyl- -3-C(O)-N(CHa)- | cyclohexyl isopentyl
518 -methyl- -phenyl- -3-C(O)-N(CHg)- | cyclohexyl isobutyl
519 -methyl- -phenyi- -3-C(O)-N(CHaj)- | cyclohexyl isopropyl
520 -methyl- -phenyl- -3-C(O)-N(CHs)- | cyclohexyl | cyclopentyl
cyclopentyl-
521 -methyl- -phenyl- | -3-C(O)-N(CHas)- | cyclohexyl | methyl-
-4-
525 -methyl- piperidinyl- -1-C(0O)- cyclohexyl pheny!
-4
526 -methyl- piperidinyl- -1-C(0)- 4-n-heptyl phenyl
4
527 -methyl- -piperidinyl- -1-C(O)- 1-adamantyl phenyl
-1-cyclohexyl- .
534 methyl- -phenyl- -3-C(O)-N(CHa)- | cyclohexyl phenyl
’ -1-benzyl- :
559 methyl- -5-oxazolyl- | -4-C(O)-N(CHg)- | cyclohexyl phenyl
-1-benzyl- '
606 methyl- -5-oxazolyl- -4-C(O)-NH- cyclohexyl phenyl
640 -methyl- -6-oxazolyl- -4-C(0)-NH- cyclohexyl phenyl
641 -methyl- -5-oxazolyl- | -4-C(O)-N(CHg)- | cyclohexyl phenyl
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Table 11: Compounds of formula ()

0 /O
RO—(L]),
aeg

A Sy

N NH, :
ID No (LM R®
266 -CH=CH- phenyl
332 -CH(CHa)- phenyl
404 -S- - 2-methyl-phenyl
405 -S- 3-methyl-phenyl
406 -S- 2-ethyl-phenyl
407 -S- 4-isopropyl-phenyl
408 -S- 3,4-dimethyl-phenyl
409 -S- 3,5-dimethyl-phenyi
410 . -S- 4-methoxy-phenyl
411 -S- 3,4-dimethoxy-phenyl
412 -S- 2-methoxy-phenyl
413 -S- 4-methylthio-phenyl
414 -S- 1-naphthyl
415 -S- 2-naphthyl
416 -S- - 2-(methylaminocarbonyl)-phenyl
417 -S- 4-(methylcarbonylamino)-phenyl
432 -NH- phenyl ‘
433 -NH- 3-methoxy-phenyl
434 -NH- 4-methoxy-phenyl
435 -NH- 3-methyl-phenyl
436 -NH- 2-naphthyl
437 -NH- 4-cyclohexyl-phenyl
438 -NH- 4-(dimethylamino)-phenyl
439 -NH- 4-(4-morpholinyl)-phenyl
440 -NH- 3-ethoxy-phenyl
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441 -NH- 3,4-methylenedioxy-phenyl
442 -NH- 4-methylthio-phenyl
476 -S- phenyl
549 -SO- phenyl
735 -SO,- phenyl
Table 12: Compounds of formula (il)
: 3
3 (A2) @Q\
R , c ’
jco S
/k
N NH,
IDNo | (AY). @ Q R? R®
138 -methyl- -phenyl- . |-3-C(O)-N(CHgs)-| cyclohexyl phenyl
2-(t-butyl-amino-
158 -methyl- -phenyl-A -3-C(O)-N(CHgs)-| cyclohexyl sulfonyl)-phenyl
4-(3,5-dimethyl-
159. | -methyl- -phenyl- |-3-C(O)-N(CHs)-{ cyclohexyl isoxazolyl)
2-(t-butyl-carbonyl-
amino)-5-methoxy-
160 -methyl- -phenyl- |-3-C(O)-N(CHg)-| cyclohexyl phenyl
161 -methyl- -phenyl-  |-3-C(0)-N(CHj3)-| cyclohexyl " 4-pyrazolyl
‘ 4-(amino-carbonyl)- |-
162 -methyl- -phenyl- |-3-C(O)-N(CHg)- dyclohexyl phenyl
163 -methyl- -phenyl- |-3-C(O)-N(CHg)-| cyclohexyl | 3-carboxy-phenyl
164 | -methyl- | -phenyl- |-3-C(O)-N(CHg)-| cyclohexyl 3-thienyl
165 -methyl- -phenyl-  |-3-C(O)-N(CHg)-|{ cyclohexyl | 3-methoxy-phenyl
3-(methyl-carbonyl-
166 -methyl- -phenyl- |-3-C(O)-N(CHgs)-| cyclohexyl amino)-phenyl
167 -methyl- -phenyl-  |-3-C(O)-N(CHg)-| cyclohexyl | 2-methoxy-phenyl
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168 -methyl- -phenyl-  |-3-C(O)-N(CH3)-| cyclohexyl 4-pyridyl
169 -methyl- -phenyl-  [-3-C(O)-N(CHg)-| cyclohexyl | 2-hydroxy-phenyl
170 -methyl- -phenyl-  |-3-C(O)-N(CHz)-| cyclohexyl 3-pyridyl
171 -methyl- -phenyl-  [-3-C(O)-N(CHg)-| cyclohexyl 3-biphenyl
2-(dimethylamino-
172 -methyl- -phenyl-  |-3-C(0O)-N(CHjg)-| cyclohexyl methyl)-phenyl
2-(amino-carbonyl)-
173 -methyl—‘ -phenyl-  [-3-C(O)-N(CHg)-| cyclohexyl phenyl
2—hydrbxymethyl-
174 -methyl- -phenyl- {-3-C(O)-N(CHs)-| cyclohexyl phenyl
175 -methyl- -phenyl-  [-3-C(O)-N(CHg)-| cyclohexyl 5-indolyl
176 -methyl- -phenyl-  [-3-C(O)-N(CHz3)-| cyclohexyl 3-methyl-phenyl
259 -methyl- -phenyl-  |-3-C(O)-N(CHg)-| cyclohexyl | 2,6-dichloro-phenyl
260 -methyl- | -phenyl- -3-C(O)-N(CH3)- cyclohexyl 2-chloro-phenyl
261 -methyl- -phenyl- -3-C(Q)-N(CH3)- cyclohexyl | 2-methyl-phenyl
262 -methyl- -phenyl-  1-3-C(O)-N(CHg)-| cyclohexyl | 2,6-dimethyl-phenyl
263 -methyl- -phenyl- [-3-C(O)-N(CHg)-| cyclohexyl 2-cyano-phenyl
264 -methyl- -phenyl- |-3-C(0)-N(CHj3)-| cyclohexyl 2,6-dimethoxy-phenyl.
265 -methyl- -phenyl- |-3-C(O)-N(CHgs)-| cyclohexyl 3-benzothienyl
267 -methyl- -phenyl-  |-3-C(0)-N(CHs)- | cyclohexyl | 4-cyclohexyl-phenyl
. . ‘ 2-trifluoro-methyl-
268 -methyl- -phenyl-  [-3-C(O)-N(CHa3)-| cyclohexyl phenyl |
320 -methyl- -phenyl-  |-8-C(O)-N(CHs)-| cyclohexyl 2-ethyl-phenyl-
321 -methyl- -phenyl-  |-3-C(0)-N(CHs)-| cyclohexyl 2-biphenyl
322 -methyl- -phenyl-  |-8-C(0)-N(CHz)-| cyclohexyl | 2-methylthio-phenyl
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2-(methyl-carbonyl)-
323 -methyl- -phenyl- |-3-C(O)-N(CHjs)-| cyclohexyl phenyl
2-trifluoro-methoxy-
324 -methyl- -phenyl-  |-3-C(O)-N(CHs)-| cyclohexyl phenyl
2-cyanomethyl-
325 -methyl- -phenyl-  |-3-C(O)-N(CHs)-| cyclohexyl phenyl
326 -methyl- -phenyl-  [-3-C(O)-N(CHs)-| cyclohexyl |2-(phenyloxy)-phenyl
327 -methyl- -‘pheny’l- -3-C(0)-N(CHg)-| cyclohexyl | 2-benzyloxy-phenyl
2-(methyl-carbonyl-
328 -methyl- -phenyl- |-3-C(O)-N(CHjs)-| cyclohexyl amino)-phenyl
329 -methyl- -phenyl- {-3-C(O)-N(CHgz)-| cyclohexyl 2-ethoxy-phenyl
330 -methyl- -phenyl-  [-3-C(O)-N(CHjs)-| cyclohexyl 1-naphthyl
331 -methyl- -phenyl- |-3-C(O)-N(CHgs)-| cyclohexyl 2-bromo-phenyl
333 -methyl- '-phenyl— -3-C(0)-N(CHzs)-| cyclohexyl 2-nitro-phenyl
334 -methyl- -phenyl- |-3-C(O)-N(CHjs)-| cyclohexyl 2-fluoro-phenyl
-1-ethyl-
395 methyl- -phenyl- | -3-C(0)-N(CHg)-| cyclohexyl | 2-methoxy-phenyl
3-(phenyl-sulfonyl-
396 -methyl- -phenyl- -3-C(0)0O- methyl amino)-phenyl |
-1-ethyl- -3-C(O)-N(cyclo- ,
418 methyl- -phenyl- hexyl)- cyclohexyl 2-methoxy-phenyl
Table 13: Compounds of Formula (Il)
3 3
)\
N NH
L
ID No R’ Q? R? R
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605 methoxy -3-C(O)-N(CHa)-| cyclohexyl | 2-methoxy-phenyl

607 methyl-carbonyl |-3-C(O)-N(CHjs)-| cyclohexyl | 2-methoxy-phenyl

Table 14 below lists representative intermediates and by-products in the
preparation of the compounds of formula (1), formula (Il) and / or formula (l1I) of

the present invention.

Table 14: Intermediates or By-Products -

o ﬁ
©f\N } Br NN
N

N
|
/k CH 0]
e N/kNH2

NH,
Cmpd #800 Cmpd #806
0 /O
| N/\©/“\N Br ‘N NH@CN
Ofl\l\/)\NHz ‘ (I:Ha | N)\NHQ °
‘ Cmpd #801 ' Cmpd #807 '
| 1 /O Br H
Br N N\
100 a0R* PO
NZ NH, N~ “NH, ‘
Cmpd #802 Cmpd #808

F £ J | Br N
7 CH 2 o)
N)\NHZ ® N)\NHz

Cmpd #803 Cmpd #809
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O
Br /\/lk .
N NH N
/l\ F \ N
N NH \CE\
? N/kNH2 © ;

OCHj
Cmpd #804 Cmpd #810
0 N CO.H 0 N NH;
SASSACIIOA SR
Cmpd #805 ‘ . Cmpd #811

The present invention is further directed to compounds of formula (Cl),
compounds of formula (Cll) and compounds of formula (cnn

/%
a
N N
R3-(1-1)19_‘!"‘ - H
‘ NH, (Cl)
R ‘ Q3
\ /(AZ)C@/ \RZ
N
RP—(L)s—y P
NH, (Cll) and
RO

(R1%)q

(R o
R —L*—R"—(13)— H

NHz — (cmy
wherein R% R', R% R®, R®, R, R, R™, L" |2 L% a,b, ¢ d Al A2 Q" Q°

and @ are as herein defined. The compounds of formula (Cl), (CIl) and (CII)
are useful as intermediates in the preparation of the compounds of formula (1), (I1)
and / or (Ill) of the present invention.

As used herein, unless otherwise noted, the term “halogen” shall mean
chlorine, bromine, fluorine and iodine.
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As used herein, unless otherwise noted, the term “alkyl” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alky! radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, hexyl, heptyl, octyl, nonyl, decyl,
and the like. Similarly, the term “Cy.galkyl” shall include straight and branched

. chains comprising one to eight carbon atoms. The term "alkyl” may also

encompass multivalent radicals where indicated in the specification and claims
(e.g. A" and A? are described as Cy.salkyl groups, as shown in the formulas and
would be understood by those of ordinary skill the art to be divalent linking
groups that may be further substituted, for example —CHz-, -CH,CHp-, -CHo-
CH(CHa)-, and the like). |

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

As used herein, unless otherwise noted, the terms “halogen substituted
Ci.4alkyl” and “halogenated Ci.qalkyl”, shall mean a straight or branched chain
alkyl group comprising one to four carbon atoms, wherein the alkyl is substituted
with one or more, preferably one to five, more preferably one to three halogen |
atoms. Preferably, the halogen is selected from the group consisting of chloro
and fluoro.

Similarly, the terms “halogen substituted Cs4alkoxy” and “halogenated
C1.salkoxy” shall mean a straight or branched chain alkoxy group comprising one

' to four carbon atoms, wherein the alkoxy is substituted with one or more,

preferably one to five, more preferably one to three halogen atoms. Preferably,
the halogen is selected from the group consisting of chloro and fluoro.

| As used herein, unless otherwise noted, the term “hydroxy substituted
C1.salkyl” shall mean a straight or branched chain Cy.4alkyl, wherein the Cy.salkyl

is substituted with one or more, preferably one to three hydroxy groups, more

preferably one to two hydroxy groups. Most preferably, the Ci.qalkyl group is
substituted with one hydroxy group. Preferably, wherein the Cq.salkyl group has a

terminal carbon atom, the hydroxy group is bound at said terminal carbon atom.
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As used herein, unless otherwise noted, the term “carboxy substituted
Ci.qalkyl” shall mean a straight or branched chain C,.salkyl, wherein the Cy.4alkyl
is substituted with one or more, preferably one to three carboxy groups, more
preferably one to two carboxy groups. Most preferably, the Cy.4alkyl group is
substituted with one carboxy group. Preferably, wherein the Cy.4alkyl group has a

~ terminal carbon atom, the carboxy group is bound at said terminal carbon atom.

As used herein, unless otherwise noted, “aryl” shall refer to fully
conjugated aromatic ring structures such as phenyl, naphthyl, and the like.

As used herein, unless otherwise noted, “Cy.qaralkyl” shall mean any C.
salkyl group substituted with an aryl group such as phenyl, naphthyl and the like.
For example, benzyl, phenylethyl, phenylpropyl, naphthylmethyl, and the like.
Unless otherwise noted, the “Cq.saralkyl” group is bound through the alkyl
portion. For example, phenylethyl- is bound through the terminal carbon atom of
the ethyl group (i.e. phenyl-CH,-CHy-).

As used herein, unless otherwise noted, the term “cycloalkyl” shall
mean any stéble monocyclic, bicyclic, polycyclic, bridged or spiro-bound,
saturated ring system. Suitable examples include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
norboranyl, adamantyl, spiropentane, 2,2,2-bicyclooctyl, and the like. Unless
otherwise noted, “cycloalkyl” groups do not contain N, O or S heteroatoms.

As used herein, unless othemvisé noted, the term “partially unsaturated
carbocyclyl” shall mean any stable monocyclic, bicyclic, polycyclic, bridge or
spiro-bound ring system containing ét least one carbon atom which is not part of
an unsaturated bond (i.e. a double or triple bond) or any bicyclic, polycyclic,
bridged or spiro-bound, partially arbmatic (e.g. benzo-fused) rings system.
Suitable exarﬁples include, but are not limited to 1,2,3,4-tetrahydro-naphthyl,
fluorenyl, 9,10-dihydroanthracenyl, indanyl, and the like. Unless otherwise noted,
“partially unsaturated carbocyclyl” groups do not contain N, O or S
heteroatoms.

As used herein, unless otherwise noted, “heteroaryl” shall denote any five
or six membered monocyclic aromatic ring structure containing at least one
heteroatom selected from the group consisting of O, N and S, optionally
containing one to three additional heteroatoms independently selected from the
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group consisting of O, N and S; or a nine or ten membered bicyclic aromatic ring
structure containing at least one heteroatom selected from the group consisting of
O, Nand S, optionally containing one to four additional heteroatoms
independently selected from the group consisting of O, N and S. The heteroaryl
group may be attached at any heteroatom or carbon atom of the ring such that

 the result is a stable structure.

Examples of suitable heteroaryl groups include, but are not limited to,
pyrrolyl, furyl, thienyl, oxazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, furazanyl,
indolizinyl, indolyl, iscindolinyl, indazolyl, benzofuryl, benzathienyl,
benzimidazolyl, benzthiazolyl, purinyl, quinolizihyl, quinolinyl, isoquinolinyl,
isothiazolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, tetrazolyl, triazolyl, and the like. Preferred heteroaryl groups include
furyl, thienyl, imidazolyl, pyridyl, triazolyl, benzimidazolyl and tetrazolyl.

As used herein, the term “heterocycloalkyl” shall denote any five to seven
membered monocyclic, saturated or partially unsaturated ring structure containing
at least one heteroatom selected from the group consisting of O, N and S,
optionally containing one to three additional heteroatoms independently selected
from the group consisting of O, N and S; or a nine to ten membered saturated,
partially unsaturated or partially aromatic (e.g. benzo-fused) bicyclic ring system
containing at least one heteroatom selected from the group consisting of O, N
and S, optionally containing one to four additional heteroatoms independently
selected from the group consisting of O, N and S. The heterocycloalkyl group
may be attached at any heteroatom or carbon atom of the ring such that the result
is a stable structure. .

Examples of suitable heterocycloalkyl groups include, but are not limited
to, pyrrolinyl, pyrrolidinyl, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl,
piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylenedioxyphenyl, 2,3-
dihydrobenzofuryl, tetrahydropyranyl, azepinyl, 2,3-dihydro-1,4-benzodioxanyl,
and the like. Preferred heterocycloalkyl groups include piperidinyl, morpholinyl,
tetrahydropyranyl (preferably tetrahydropyran-2-yl or tetrahydropyran-6-yl) and
azepinyl.
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As used herein, unless otherwise noted, the term “spiro-heterocyclyl”
shall mean any spiro-bound ring structure wherein the spiro-bound ring structure
contains at least one heteroartom selected from O, S or N. Suitable examples
include, but are not limited to 1,4-dioxaspiro[4.5]decyl, 1-oxa-4-azaspiro[4.5]decyl,
1-thia-4azaspiro[4.5]decyl, 1,4-diazaspiro[4.5]decyl, 1,3-diazaspiro[4.5]dec-2-2nyl
and 1-oxa-azaspiro[4.5]dec-2-enyl. Preferred spiro-heterocyclyl groups include

HOX)
O™ (i.e. 1,4-dioxaspiro[4.5]decyl).

As used herein, the notation *“*” shall denote the presence of a
stereogenic center.

When a particular group is “substituted” (e.g., cycloalkyl, aryl,
heterocycloalkyl, heteroaryl, etc.), that group may have one or more
substituents, preferably from one to five substituents, more preferably from one
to three substituents, most preferably from one to two substituents,
independently selected from the list of substituents.

With reference to substituents, the term “independently” means that
when more than one of such substituents is possible, such substituents may be
the same or different from each other. ’

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. ltis
understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that wouldlreasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

As used herein, unless otherwise noted, the term “aprotic solvent” shall
mean any solvent that does not yield a proton. Suitable examples include, but
are not limited to DMF, dioxane, THF, acetonitrile, pyridine, dichloroethane,
dichioromethane, MTBE, toluene, and the like.

As used herein, unless otherwise noted, the term “leaving group” shall
mean a charged or uncharged atom or group which departs during a

101



WO 2006/017836 PCT/US2005/028191

10

15

20

25

substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, I, mesylate, tosylate, and the like.

As used herein, unless otherwise noted, the term “nitrogen protecting
group” shall mean a group which may be attached to a nitrogen atom to
protect said nitrogen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable nitrogen protecting groups
include, but are not limited to carbamates — groups of the formula ~C(O)O-R
wherein R is for example methyl, ethyl, t-butyl, benzyl, phenylethyl, CH>=CH-
CH>-, and the like; amides — groups of the formula —C(O)-R’ wherein R’ is for
example methyl, phenyl, trifluoromethyl, and the like; N-sulfonyl derivatives —
groups of the formula —SO»-R” wherein R” is for example tolyl, phenyl,
trifluoromethyl, 2,2,5,7,8-pentamethylchroman-6-yl-, 2,3,6-trimethyl-4-

methoxybenzene, and the like. Other suitable nitrogen protecting groups may

be found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1999. 4
As used herein, unless otherwise noted, the term “oxygen protecting

group” shall mean a group which may be attached to an oxygen atom to
protect said oxygen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable examples include, but are not
limited to methyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl, acetate, 1-
ethoxyethyl, and the like. Other suitable nitrogen protecting groups may be
found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in

Organic Synthesis, John Wiley .& Sons, 1991.

' Under standard nomenclature used throughout this diéclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a “phenyl-(C1-
Csalkyl)-aminocarbonyl-(C1-Cealkyl)-” substituent refers to a group of the
formula

O

C1'C6 alky
"§'—C1'Ce alky}/“\ H/
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Unless otherwise noted, the position at which substituent groups on the
compounds of formula (1), formula (ll) and formula (llI) are bound to the 2-

amino-quinazoline core shall be denoted as follows:

5 4
S04
A
Sl

R1

Abbreviations used .in the specification, particularly the Schemes and

Examples, are as follows:

Ac = Acetyl (i.e. -C(O)-CHj3)
ACN =  Acetonitrile
AD = Alzheimer's Disease
AgOAc =  Silver Acetate
BACE = B-secretase
BH(OAc)s | = Triacetoxy Borohydride
BOC or Boc =  tButoxycarbonyl
(Boc)0 = Boc Anhydride .
Cbz =  Carbobenzyloxy
DBU = 1 ,8-iazabicyclo[5;4.0]undec-7-ene
DCC =  N,N'-Dicyclohexylcarbodiimide
DCE = 1,2-Dichloroethane
DCM = Dichloromethane
DEA = diethylamine
DEAD = Diethylazodicarboxylate
DIAD = Diiéopropylazodicarboxylate
. DIPE = Diisopropyl Ether
DIPCDI = 1,3-Diisopropylcarbodiimide
DIPEA or DIEA = Diisopropylethylamine
DMA = N,N-Dimethylacetamide
DMAP = 4-N,N-Dimethylaminopyridine
DME = Dimethoxyethane
DMF = N,N-Dimethylformamide
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DMSO

dppf
EDC

EDCI

Et
EtsN
Et,O
EtOAc
EtOH
HOAc
HATU

HBTU
HEPES

HOBT or HOBt
HPLC

LAH

pwave
MCPBA

Me

MeCN
MeOH
MeONH, HCI
MTBE
Na(OAc)sBH
NH4,OAc
NMR
OXONE®
Pd-C or Pd/C

PCT/US2005/028191

Dimethylsulfoxide
1,1’-Bis(diphenylphosphino)ferrocene

1-(3-Dimethylaminoproyl)-3-ethylcarbodiimide

hydrochoride

1-(3-Dimethylaminopropyl)3-ethylcarbodiimide

hydrochloride

Ethy! (-CH2CHa)

Triethylamine

Diethyl Ether

Ethyl acetate

Ethanol |

Acetic acid
O-(7-Azabenzotriazol-1-yl)-N,N,N”,N"-
Tetramethyl Uronium Hexafluorophosphate
O-Benzotriazol-1-yI-N, N, N, N-
tetramethyluronium hexafluorophosphate -
4-(2-Hydroxyethyl)-1-Piperizine Ethane
Sulfonic Acid

1-Hydroxybenzotriazole ‘
High Pressure Liquid Chromatography
Lithium Aluminum Hydride

Microwave

2-(4-Chloro-2-methylphenoxy)acetic acid

Methyl

Acetonitrile

Methanol

O-methylhydroxylamine hydrochloride
Methyl-tert-Butyl Ether

Sodium triacetoxyborohydride
Ammonium Acetate

Nuclear Magnetic Resonance

Potassium Monopersulfaphate Triple Salt

Palladium on Carbon Catalyst
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Pi-C or P1/C Platinum on Carbon Catalyst

Pdo(OAc)2 Palladium(il)acetate

Pdo(dba)s Tris(dibenzylidene acetone)dipalladium(Q)

Pd(dppf)Cl, Dichloro[1,1'-
bis(diphenylphosphino)ferrocene]palladium

Pd(PPhg)4 tetrakistriphenylphosphine palladium (0)

Pd(PCys)2Cl> Dichlorobis(tricyclohexylphosphine)palladium

PTSA or p-TsOH p-Toluenesulfonic acid Monohydride

g. s. Quantum Sufficiat (Quantity Sufficient)

RP-HPLC Reverse Phase High Pressure Liquid
Chromatography

RTornt Room temperature

SPE Solid phase extraction

t-BOC or Boc Tert-Butoxycarbonyl

TDA-1 Tris(3,6-Dioxaheptyl)amine

TEA Triethylamine ‘

TEMPO 2,2,6,6-Tetramethyl-1-piperidinyloxy Free
Radical '

TFA Trifluoroacetic Acid

THF - Tetrahydrofuran

TLC Thin Layer Chromatography

The term “subjéct” as used herein, refers to an animal, preferably a

mammal, most preferably a human, who is or has been the object of treatment,

observation or experiment.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated.

10 As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
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as any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the

compounds possess two or more chiral centers, they may additionally exist as

~diastereomers. It is to be understood that all such isomers and mixtures

thereof are encompassed within the scope of the present invention. Preferably,
wherein a compound of the present invention is present an enantiomer, the
enantiomer is present at an enantiomeric excess of greater than or equal to

- about 80%, more preferably, at an enantiomeric excess of greater than or equal

to about 90%, more preferably still, at an enantiomeric excess of greater than
or equal to about 95%, more preferably still, at an enantiomeric excess of
greater than or equal to about 98%, most preferably, at an enantiomeric excess
of greater than or equal to about 99%. Similarly, wherein a compound of the
present invention is a diastereomer, the diastereomer is present at an
diastereomeric excess of greater than or equal to about 80%, mdre preferably,
at an diastereomeric excess of greater than or equal to about 90%, more
preferably still, at an diastereomeric excess of greater than or equal to about
95%, more preferably still, at an diastereomeric excess of greater than or equal
to about 98%, most preferably, at an diastereomeric excess of greater than or
equal to about 99%.

Some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.

* |n addition, some of the compounds may form solvates with water (i.e.,

hydrates) or common organic solvents, and such solvates are also intended to
be encompassed within the scope of this invention.

One skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvents or solvent systems,
said reaction step may also be carried out in a mixture of the suitable solvents
or solvent systems.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be

separated by conventional techniques such as preparative chromatography or
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recrystallization. The compounds may be prepared in racemic form, or
individual enantiomers may be prepared either by enantiospecific synthesis or
by resolution. The compounds may, for example, be resolved into their
component enantiomers by standard techniques, such as the formation of
diastereomeric pairs by salt formation with an optically active acid, such as (-)-
di-p-toluoyl-D-tartaric acid and/or (+)-di-p-toluoyl-L-tartaric acid followed by
fractional crystallization and regeneration of the free base. The compounds.
may also be resolved by formation of diastereomeric esters or amides, followed
by chromatographic separation and removal of the chiral auxiliary.
Alternatively, the compounds may be resolved using a chiral HPLC column.
During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and

T.W. Greene & P.G.M. Wuts, Protective Groups in Orqanic Synthesis, John

Wiley & Sons, 1999. The protecting groups may be removed at a convenient
subsequent stage using methods known from the art.

~ The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compéunds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the presént
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a
compound which may not be specifically disclosed, but which convérts to the
specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in Design of Prodrugs, ed. H. Bundgaard, Elsevier,
1985.

For use in medicine, the salts of the compounds of this invention refer to

non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
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of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tértaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following:

acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

- hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,
triethiodide and valerate.

Representative acids and bases which may be used in the preparation

~of pharmaceutically acceptable salts include the following:

acids including acetic acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphors.ulfonib
acid, (+)-(1S)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disulfonic acid, ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid,
D-glucoronic acid, L-glutamic acid, o-oxo-glutaric acid, glycolic acid, hipuric

acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (z)-DL-lactic acid,
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lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (+)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid: and

bases including ammonia, L-arginine, benethamine, benzathine, calcium
hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)-.
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
TH-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

The present invention further comprises pharmaceutical compositions
containing one or more compounds of formula (1) and/or formula (1) and/or
formula (111) With a pharmaceutically acceptable carrier. Pharmaceutical
compositions containing one or more of the compounds of the invention
described herein as the active ingredient can be prepared by intimately mixing
the compound or compounds with ha pharmaceutical carrier according to
conventional pharmaceutical compounding techniques. The carrier méy take a
wide variety of forms depending upon the desired route of admihistration (e.g.,
oral, parenteral). Thus for liquid oral preparations such as suspensions, elixirs
and solutions, suitable carriers and additives include water, glycols, oils,
alcohols, flavoring agents, preservatives, stabilizers, coloring agents and the
like; for solid oral preparations, sUch as powders, capsules and tabléts, suitable
carrieré and a.dditives include starches, sugars, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like. Sblid oral preparations
may also be coated with substances such as sugars or be enteric-coated so as
to modulate major site of absorption. For parenteral administration, the carrier
will usually consist of sterile water and other ingredients may be added to
increase solubility or preservation. Injectable suspensions or solutions may
also be prepared utilizing aqueous carriers along with appropriate additives.
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To prepare the pharmaceutical compositions of this invention, one or
more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide

variety of forms depending of the form of preparation desired for administration,

. e.g., oral or parenteral such as intramuscular. In preparing the compositions in

oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral
preparations such as, for example, powders, éapsu!es, caplets, gelcaps and
tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or |
enteric coated by standard téchniques. For parenterals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,

injection, teaspoonful and the like, an amount of the active ingredient

" necessary to deliver an effective dose as described above. The

pharmaceutical compositions herein will contain, per unit dosage unit,' e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.1-1000 mg and may be given at a dosage of from about 0.1-500
mg/kg/day. The dosages, however, may be varied depending upon the
requirement of the patients, the severity of the condition being treated and the
compound being employed. The use of either daily administration or post-
periodic dosing may be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
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suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the }
composition hway bé readily subdivided into equally effective dosage forms -
such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 1000 mg, preferably, from about 0.1 to about 500 mg, of the
acﬁve ingredient of the present invention. The tablets or pills of the novel
composition can be coated or otherwise compounded to provide‘ a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in
the form of an envelope over the former. The two components can be
separated by an enteric layer whibh serves to resist disintegration in the
stomach and permits the inner combonent to pass intact into the duodenum or
to be delayed in release. A variety of material can be used for such enteric
layers or coatings, such materials including a number of polymeric acids with

such materials as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compaositions of the present invention
may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, aqueous or oil suspensions, and flavoured -

emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
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peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

The method of treating central nervous system disorders described in the

. present invention may also be carried out using a pharmaceutical composition

comprising any of the compounds as defined herein and a pharmaceutically
acceptable carrier. The pharmaceutical composition may contain between about
0.1 mg and 1000 mg, preferably about 50 to 500 mg, of the compound, and may
be constituted into any form suitable for the mode of administration selected.
Carriers include necessary and inert pharmace‘utical excipients, including, but not
limited to, binders, suspending agents, lubricants, flavorants, sweeteners,
preservatives, dyes, and coatings. Compositions suitable for oral administration
include solid forms, such as pills, tablets, caplets, capsules (each including
immediate release, timed release and sustained release formulations), granules,
and powders, and liquid forms, such as solutions, syrups, elixirs, emulsions, and
suspensions. Forms useful for parenteral administration include sterile solutions,
emulsions and suspensions.

Advantageously, one or more of the compounds of the present invention
may be administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily. Furthermore,
compounds for the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal skin patches well

~ known to those of ordinary skill in that art. To be adminisiered in the form of a

transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.
* For instance, for oral administration in the form of a tablet or capsule, the

active drug component can be combined with an oral, non-toxic pharmaceutically

-acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,

when desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders

include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth
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or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

The compounds of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, énd multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as choleéterol, stearylamine or
phophatidylcholines.

Compounds of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidephenol,
polyhydroxy-ethylaspartamidephenol, or polyethyl eneoxidepolylysine substituted
wifh palmitoyl residue. Furthermore, the compounds of the present invention may
be coupled to a class of biodegradable polymers useful in achieving controlied
release of a drug, for example, polylactic acid, polyepsilon caprolactone,
polyhydroxy butyeric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of
hydrogels. i '

Compounds of this invention may be administered in any of the foregoing
compositions and acbording to dosage regimens established in the art whenever
treatment of disorders of the central nervous system is required.

The daily dosage of the products may be varied over a wide range from

"0.01 to 1,000 mg per adult human per day. For oral administration, the

compositions are preferably provided in the form of tablets containing, 0.01, 0.05,
0.1,0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250, 500 and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage
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to the patient to be treated. An effective amount of the drug is ordinarily supplied
at a dosage level of from about 0.01 mg/kg to about 1000 mg/kg of body weight
per day. Preferably, the range is from about 0.5 to about 500 mg/kg of body
weight per day, most preferably, from about 1.0 to about 250 mg/kg of body
5 weight per day. The compounds may be administered on a regimen of 1 to 4
- times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and

10 the advancement of the disease condition. In addition, factors associated with the
particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

Compounds of formula (1) may be prepared according to the general
15  process outlined in Scheme 1.

10)3 | (Rm)a

1 1 2
::(CHO <H2N-A1—Q1—R2 l\\/\j(\N/A —Q'—R
> H
/ (X [/ P
(U)b L% ?
Hs ) Fl{3 (XN)
. (R')a Al
| ‘ \ AN N/ q
e — T
<L‘>b | (L
Lo oy o e
Scheme 1

Accordingly, a suitably substituted compound of formula (X), a known
20 compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XI), a known compound or compound
prepared by known methods, in the presence of a reducing agent such as
NaBH(OAc)s, and the like, in an organic solvent such as dichloromethane, 1,2-
dichloroethane, THF, acetonitrile, and the like; or in the presence of a reducing
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agent such as NaBH3zCN, NaBHj, and the like, in an organic solvent such as
methanol, acetonitrile, and the like; to yield the corresponding compound of
formula (X1).

The compound of formula (XII) is reacted with hydrogen gas, in the
presence of a catalyst such as Pd on carbon (Pd/C), and the like, in a protic
solvent such as methanol, ethanol, and the like, to yield the corresponding
compound of formula (XIIl). Alternatively, the compound of formula (XIl) is
reacted with a reducing agent such as stannous chloride, and the like, in an
organic solvent such as methanol, ethanol, ethyl acetate, THF and the like, or
in acid such as concentrated HCI, and the like; or with a reducing agent such
as zinc, in the presence of an acid source such as ammonium chloride, calcium
chloride, HBr, and the like, in an organic solvent such as methanol, ethanol,
ethyl acetate, and the like, or in a mixture of an organic solvent and water as a
co-solvent, or in aqueous acid such as acetic acid, and the like, to yield the
corresponding compound of formula (XI11).

The compound of formula (XIlI) is reacted with cyanogen bromide, and
the liké, in an organic solvent such as methanol, ethanol, toluene, and the like, |
to yield the corresponding compound of formula (1a). Alternatively, the
compound of formula (X!lI) is reacted with 2-methyl-2-thiopseudourea, in the
presence of an acid such as hydrochloric acid, sulfuric acid, and the liké, in an
organic solvents such as butanol, and the like, to yield the corresponding
compound of formula (1a).

One skilled in the art will recognize that éompounds of formula (1)
wherein the amine bound at the 2-position of the core structure is substituted
with methyl-carbonyl-may be prepared from the corresponding compound of
formula (la) above by reacting with a suitably substituted anhydride or
chloroformate, in the presence of a base such as TEA, DIPEA, pyridine, DMAP,
and the like, in an organic solvent such as DCM, chloroform, THF, and the like.

One skilled in the art will further recognize that compounds of formula (1)
wherein the amine bound at the 2-position of the core structure is substituted
with hydroxy or methoxy may be prepared from the corresponding compound
of formula (la) by reacting the compound of formula (X1I) with a reagent such
as carbon disulfide, 1,1’-thiocarbonyldiimidazole, thiophosgene, and the like, in
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the presence of a base such as NaOH, KOH, DIPEA, and the like, in an organic
solvent such as methanol, ethanol, acetonitrile, DMF, and the like, or in a
mixture of an organic solvent and water, to convert the 2-position amine group
on the compound of formula (XIl1) to the corresponding thiourea. The thiourea
5 is then reacted with a methylating agent such as methyl iodide, dimethyl

- sulfide, and the like, in the presence of a base such as NaOH, NaH, DMAP,

| and the like, in an organic solvent such as DMF, acetone, THF, diethyl ether,
and the like, to convert the thiourea to the corresponding thiomethyl compound.
The thiomethyl compound is then reacted with N-hydroxylamine or N-

10 methoxyamine, in the presenc'e of a base such as TEA, DIPEA, pyridine, and
the like, in an organic solvent such as DMF, acetonitrile, THF, methanol, and
the like, optionally in the presence of a thiophilic reagent such as HgCly,
AgOAc, and the like, to yield the corresponding compound of formula (1)
wherein R' is hydroxy or methoxy..

15 Compounds of formula (1) wherein R® is methyl or trifluoromethyl may be

- prepared according to the process outlined in Scheme 1 above by substituting
a suitably substituted compound of formula (XIV) -

R%% T
T
AP o,
(Lo
i{a (XIV)
for the compound of formula (X).
20 Compounds of formula (I) wherein Q' is ~NH-C(O)- may alternatively be

prepared according to the process outlined in Scheme 2.

(R")q
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} / H H —
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Accordingly, a suitably substituted compound of formula (XV),' wherein

5 Pg'is a suitable nitrogen protecting group such as Cbz, BOC, and the like,

preferably BOC, a known compound or compound prepared by known

methods, (for example by reacting the compound of formula (X), as defined

above, with a compound of the formula NHz-A'-NHPg' and then reducing the

nitro group to the corresponding amine), is reacted with cyanogen bromide, in |

10  an organic solvent such as methanol, ethanol, toluene, and the like, to yield the

corresponding compound of formula (XVI1). Alternatively, the compound of

formula (XV) is reacted with 2-methyl-2-thiopsuedourea, in the presence of an

acid such as hydrochloric acid, sulfuric acid, and the like, in an organic solvent

such as ethanol, butanol, xylene, or dioxane, or in an aqueous solvent such as

15  water to yield the corresponding compound of formula (XVI).

The compound of formula (XVI) is de-protected according to known

methods, to yield the corresponding compound of formula (XVII). For example,

wherein Pg' is BOC, the compound of formula (XV1) is de-protected by reacting

with an acid such as TFA, HCI, formic acid, and the like; wherein Pg1 is Cbz,
20 the compound of formula (XVI) is de-protected by reacting with a hydrogen

source such as Hyg in the presence of a catalyst. (See for example, Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; or
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T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John
Wiley & Sons, 1999)
The compound of formula (XVII) is reacted with a suitably substituted

acid chloride, a compound of formula (XVIll}, a known compound or compound
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as dioxane, DCM, chloroform,
and the like; to yield the corresponding compound of formula (Ib).

One skilled in the art will recognize that compounds of formula (1)
wherein Q is -NH-C(S)-NH- may be similarly prepared according to the
process outlined in Scheme 2 above, by reacting the compound of formula
(XVII) with a suitably substituted isothiocyanate, a compound of the formula R2-
NCS, a known compound or compound prepared by known methods, in an
organic solvent such as dioxane, dichloromethane, chloroform, and the like.

One skilled in the art will further recognize that compounds of formula (i)
wherein Q is ~NH-C(O)-NH- may be similarly prepared according to the
process outlined in Scheme 2 above, by reacting the compound of formula
(XVII) with a suitably substituted isocyanate, a compound of the formula R
NCO, a known compound or compouhd prepared by known methods, in an
organic solvent such as dioxane, DCM, chloroform, and the like. ‘

One skilled in the art will further recognize that compounds of formula (1)
wherein Q is -NH-C(0)-O- may be similarly prepared according to the process
outlined in Scheme 2 above, by reacting the compound of formula (XVH) with a
suitably substituted chloroformate, a compound of the formula R?-0-C(O)-Cl, a

‘ known compound or compound prepared by known methods, in the presence

of a base such as TEA, DIPEA, pyridine, and the like, in an organic solvent
such as dioxane, DCM, chloroform, and the like.

One skilled in the art will further recognize that compounds of formula (1)
wherein Q is —-NH-SO.- may be similarly prepared according to the process
outlined in Scheme 2 above, by reacting the compound of formula (XVIl) with a
suitably substituted sulfonyl chloride, a compound of the formula R2-SO.-Cl, a
known compound or compound prepared by known methods, in the presence
of a base such as TEA, DIPEA, pyridine, and the like, in an organic solvent
such as dioxane, DCM, chloroform, and the like.
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Compounds of formula () wherein Q' is -NH- and wherein R? is
selected from the group consisting of C4.galkyl, cycloalkyl-Ci.salkyl-, Cy.4aralkyl,
partially unsaturated carbocyclyl-Cs.salkyl-, heteroaryl-C1.salkyl- and
heterocycloalkyl-C+.4alkyl- may alternatively be prepared according to the
process outlined in Scheme 3.

R), 10
N AT RM)a ;
l JN\ NHQ R2a—CHO E NN N/A\N/\
> H
AN, (XIX) Y PY
(I-i-1)b ‘ (L1) N NH2 .
Vv b
La (XVIly IL | (10

R?_a

Scheme 3

Accordingly, a suitably substituted compound of formula (XVII) is reacted
with a suitably substituted aldehyde, a compound of formula (XIX), wherein R?
is C4.7alkyl, cycloalkyl-Co.salkyl-, Co.zaralkyl, partially unsaturated carbocyclyl-
Co.salkyl-, heteroaryl-Co.salkyl- or heterocycloalkyl-Cosalkyl-, a known |
compound or compound prepared by known methods, in the presence of a
reducing agent such as NaBH(OAc)s, and the like, in an aprotic solvent such as
DCM, DCE, THF, and the like; or in the presence of a reducing agent such as 4
NaCNBHjs, and the Ifke, in an organic solvent such as methanol, ethanol, THF,
acetonitrile, and the like, to yield the corresponding compound of formula (Ic).

One skilled in the art will recognize that wherein R? is selécted from the
group consisting of —CH(C1.salkyl)-(C1-4alkyl), cycloalkyl-CH(Cy.4alkyl)-, aryl-
CH(C1.salkyl)-, partially unsaturated carbocyclyl-CH(C1.zalkyl)-, hetéroaryl-
CH(Cy.salkyl)- and heterocycloalkyl-CH(C1-4alky|)-, the compound of formula (1)
may be prepared according to the p‘rocess outlined in Scheme 4.
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Scheme 4
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Accordingly, a suitably substituted compound of formula (XVII) is reacted
with a suitably substituted ketone, a compound of formula (XX), wherein R®is
selected from (C.zalkyl), cycloalkyl, aryl, partially unsaturated carbocyclyl,
heteroaryl or heterocycloalkyl, a known compound or compound prepared by
known methods, in the presence of a reducing agent such as NaBH(OAc)s, and
the like, in an aprotic solvent such as DCM, DCE, THF, and the like; or in the
presence of a reducing agent such as NaCNBHj, and the like, in an organic
solvent such as methanol, ethanol, THF, acetonitrile, and the like, to yield the
corresponding compound of formula (Id).

One skilled in the art will further recognize that compounds of formula (1)
wherein Q' is NH and R? is selected from the Qroup consisting of cycloalkyl,
partially unsaturated carbocyclyl and heterocycloalkyl may be similarly
prepared according to the process outlined in Scheme 4 above, by substituting
a suitably substituted ketone (i.e. a cycloalkyl ketone such as cyclohexone; a
partially unsaturated carbocyclyl ketone; or a heterocycloalkyl ketone) for the ‘
compound of formula (XX).

Compounds of formula (1) may be prepared according to the processes
described above by selecting and subétituting suitably substituted‘ reagents and
intermediates for those disclosed within the schemes. A

For ekample, compounds of formula (I1) may be prepared according to
the process outlined in Scheme 1 above, by selecting and substituting, a
suitably substituted compound of formula (XXI)

i aC

a known compound or compound prepared by known methods; for the
compound of (XI).
| Compounds of formula (l1l) wherein d is 1, may be prepared according to
the process outlined in Scheme 5.

] i
FZ H—L>—R—W
X XX /
NO, ( ) W—R’ NO,
(XXIi) OXXIV)
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Scheme 5

Accordingly, a suitably substituted compound of formula (XXN), a known
5 compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XXII1), a known compound or compound
prepared by known methods, wherein W is selected from -L3-R8 or a reactive
group such as NH,, CN, Br, OH‘ and the like; in the presence of a base such as
K2COs, NaxCOs, Cégcog, TEA, DIPEA, pyridine, and the like, in a polar organic
10 solveht such as DMF, DMA, and thé like, at an elevated temperature in the
range of from about 70°C to about 150°C, preferably ét an elevated
temperature in the range of about 80°C to abouf 100°C, to yield the
corresponding compound of formula (XXIV).
One skilled in the art will recognize that in the process step described
15 above, in the compound of formula (XXII), the Cl may be replaced with F and
reacted as decribed above, to yield the compound of formula (XXIV).
The compound of formula (XXIV) is reacted with a suitably substituted
compound of formula (XXV), a known compound. or compound prepared by
| known methods, in an organic solvent such as DCE, DCM, THF, and the like, in
20 the presence of a reducing agent such as BH(OAc)s, NaCNBHj, and the like, to
yield the corresponding compound of formula (XXVI).
Alternatively, the compound of formula (XXII) (or the compound of
formula (XXII) wherein the Cl is replaced with F) is protected, according to
known methods, for example as an acetal of the formula (XXIX)
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and then reacted with a suitably substituted compound of formula (XXI)
to yield the corresponding protected version of the compound of formula
(XXIV), which is the de-protected and reacted with the compound of formula
(XXV), to yield the corresponding compound of formula (XXVI). k

The compound of formula (XXVI) is reacted with hydrogen gas, in the
presence of a catalyst such as Pd on carbon (Pd/C), and the like, in a protic
solvent such as methanol, ethanol, and the like, to yield the corresponding
compound of formula (XXVII). Alternatively, the compound of formula (XXVI) is
reacted with a reducing agent such as stannous chloride, and the like, in an
organic solvent such as methanol, ethanol, ethyl acetate, THF and the like, or
in acid such as concentrated HCI, and the like; or with a reducing agent such
as zinc, in the presence of an acid source such as ammonium chloride, calcium
chloride, HBr, and the like, in an organic solvent such as methanol, ethanol,
ethyl acetate, and the like, or in a mixture of an organic solvent and water as a
co-solvent, or in aqueous acid such as acetic acid, and the like, to yield the
corresponding compound of formula (XXVII)

The compound of formula (XXV11) is reacted with cyanogen bromide,

- and the like, in an organic solvent such as methanol, ethanol, toluene, and the

like, to yield the corresponding compound of formula (XXVIII). Alternatively, the
compound of formula (XXVII) is reacted with 2-methyl-2-thiopseudourea, i’n the
presence of an acid such as hydrochloric acid, sulfuric acid, and the like, in an
organic solvent such as butanol, and the like, to yield the corresponding
compound of formula (XXVIII).

One skilled in the art will recognize that wherein W is —-L3-R2, the
compound of formula (XXVIII) is the corresponding compound of formula (nn.

Wherein the compound of formula (XXVII), W is other than —L%-R?, the
compound of formula (XXVII1) is further reacted with according to known

methods to yield the corresponding compound of formula (.
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For example, wherein W is NH,, the compound of formula (XXVIII) is
reacted with a suitably substituted aldehyde or cyclic ketone, for example an
aldehyde, a compound of the formula R®-CHO or a cyclic ketone such as
cyclohexanone, to yield the corresponding compound of formula (1) wherein L3
is —NH-.

Alternatively, wherein W is NHo, the compound of formula (XXVIil) is
reacted with a suitably substituted acid, a compound of the formula RE-C(O)-
OH, according to known methods, to yield the corresponding compound of
formula (111) wherein L2 is -NH-C(O)-.

Alternatively still, wherein W is NHj, the compound of formula (XXVIi) is
reacted with a suitably substituted sulfonyl chloride, a compound of the formula
R8-S0,-Cl, or a suitably substituted acid chloride, a compound of the formula
R®-C(0)-CI, according to known methods, to yield the corresponding compound
of formula (I11) wherein L® is ~NH-SOs- or -NH-C(O)-, respectively.

Alternatively still, wherein W is CN, the cyano group on the compound of
formula (XXV1I) is reduced according to known methods, to yield the
corresponding amine and then further functionalized according to known
methods, for example, as described above. , ‘

Compounds of formula (111) wherein d is 1 may alternatively be prepared
according to the procéss outlined.in Scheme 6. |

O : 0O
| | |
2 - 2 /
7 - - 5,3 7/L —_\ I
W—R NO, | R—L-R _ NO,
(XXIVa) A (XXX)
Scheme 6

Accordihgly, a suitably substituted compound of formula (XXIVa), a
compound of formula (XXIV) wherein W is a reactive group such as CN, NHz,
Br, OH, and the like, is reacted according to known methods, to yield the
corresponding compound of formula (XXX).

For example, wherein W is NHp, the compound of formula (XXIVa) is
reacted with a suitably substituted aldehyde or cyclic ketone, for example an
aldehyde, a compound of the formula R8-CHO or a cyclic ketone such as

123



10

15

20

25

30

WO 2006/017836 PCT/US2005/028191

cyclohexanone, to yield the corresponding compound of formula (XXX) wherein
L% is —=NH-.

Alternatively, wherein W is NHp, the compound of formula (XXIVa) is
reacted with a suitably substituted acid, a compound of the formula R8-C(O)-
OH, according to known methods, to yield the corresponding compound of
formula (XXX) wherein L® is ~NH-C(O)-. |

Alternatively still, wherein W is NHp, the compound of formula (XX1Va) is
reacted with a suitably substituted sulfonyl chloride, a compound of the formula
R8-80.-Cl, or a suitably. substituted acid chloride, a compound of the formula
RS-C(O)-CI, according to known methods, to yield the corresponding compound
of formula (XXX) wherein L® is ~NH-SO,- or —NH—C(O)-, respectively.

Alternatively still, wherein W is CN, the cyano group on the compound of
formula (XXIVa) is reduced according to known methods, to yield the
corresponding amine and then further functionalized according to known
methods, for example, as described above. ‘

Alternatively sﬁll, wherein W is Br, the compound of formula (XXlVa) is
reacted with a suitably substituted amine, a compound of the formula RE-NHp,
or a compound of the formula R®-NH-RB, according to known methods, to yield
the corresponding compound of formula (XXX) wherein L* is ~NH-R°® or R
(R®)N-, respectively.

Alternatively still, wherein W is OH, the compound of formula (XXIVa) is
converted to the corresponding triflate and then reactéd with a suitably
substituted amine, a compound of the formula R®-NHz, or of a compound of the

~ formula R®-NH-R®, to yield the corresponding compound of formula (XXX)

wherein L% is -NH-R®or R®-(RP)N-, respectively.

Wherein the compoUnd of formula (XXIV), W is Br or OH, preferably the
compound of formula (XXIV) is reacted according to the process outlined in
Scheme 6.

The compound of formula (XXX) is then substituted for the compound of
formula (XXIV) in the process outlined in Scheme 5 above, and reacted as
disclosed in Scheme 5 above, to yield the corresponding compound of formula

().

124



WO 2006/017836 PCT/US2005/028191

Compounds of formula (1ll) wherein d is 0 may be prepared according to
the processes outlined in Schemes 5 and 6 above by substituting a suitably
substituted compound of formula (XXXI)

ol

(XXX
5 for the compound of formula (XXIV), a known compound or compound
prepared by known methods. For example, the conﬁpound of formula (XXXI)
may be prepared according to the process outlined in Scheme 7.

O
|
‘ X
T -
N0,
(XXXII) xxxm)
A O
|
W—R"—E A
- W—R7—{—
XXXIV P
(. ) NO,
4 (XXXI)
10 Scheme 7

Accordingly, a suitably substituted compound of formula (XXXII),
wherein T is selected from ClI, Br or I, a known cbmpound or compound
prepared by known methods, is reacted with pinacol diborane (also known as
4,455,445 5'-octamethyl-[2,2bi[[1 ,3,2]dioxaborolanyl]), a known compound,

15 in the presence of a catalyst such as Pd(dppf)Clz, Pda(dba)s, and the like, with
a base such as potassium carbonate, potassium acetate, and the like, in an
organic solvent, such as DMSO, DME, and the like, in the absence or presence
of an aqueous co-solvent, such as water, at an elevated temperature in the

range of from about 50°C to about 130°C, preferably at an elevated
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yield the corresponding compound of formula (XXXI).

temperature in the range of from about 80°C to about 110°C, to yield the
corresponding compound of formula (XXXIi).

The compound of formula (XXXIIl) is reacted with a suitably substituted
compound of formula (XXXIV), wherein E is Br or I, and wherein W is —.%-R® or
a suitable reactive group such as NHy, CN, Br, OH, and the like, a known
compound or compound prepared by known methods, (for exafnple as
disclosed in Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457; Suzuki, A. J.
Organomet. Chem. 1999, 576, 147), in the presence of a catalyst such
Pd(PPhg)s, Pd(dppf)Cl,, and the like, in the presence of a base such as
NaxCOs, Ko.CO3, NaHCO3, and the like, in a mixture of an organic solvent such
as toluene, DME, THF, MeOH, and the like, and a protic solvent such as water,
and the like, at an elevated temperature in the range of from about 60°C to
about 150°C, preferably, at an elevated temperature in the range of from about
100°C to about 120°C, optionally in the presence of microwave irradiation, to

Compounds of formula (X) are known compounds or compounds which
may be prepared according to known methods. Schemes 8-12 below outline
processes for the preparation of representative compounds of formula (X).

For example, compounds of formula (X) wherein (L"), is —O- and R®is
for example, aryl or heteroaryl, may be prepared according to any of the
processes outlined in Scheme 8.
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U XXXVI) '
F NO, ( ) 7 NO,
(OOW) (XXXVII)
Y
CHO | CHO
i AN R®—OH F o _@:
1 XXXVI) o
(XXXVIII) (Xa)
CH(OCHg)s
l \ CH(OCH3)2 RS_OH \ CH(OCH3)2
CI—T‘ e Rs——O—’-
> XXXV |
(XXIX) , : -~ (XXXX)
Scheme 8

Accordingly, a suitably substituted compound of formula (XXXV), a
knbwn compound or compound prepared by known methods, wherein the
phenyl ring may be further optionally substituted with one to tHree R'® groups
and wherein the F is bound at the carbon of the phenyl ring to which the —(L"p-
R® group in the desired compound of formula (I) is to be bound; is reacted with
a suitably substituted compound of formula (XXXVI), a known compound or
compound prepared by known methods, in the presence of a base such as
K2COs, Cs2CO3, and the like, in an organic solvent such as DMF, DMA, and the
like, preferably DMF, at an elevated temperature in the range of from about |
25°C to about 150°C, preferably, at an elevated temperature in the range of
from about 100°C to about 120°C, optionally in the presence of microwave
irradiation, to yield the corresponding compound of formula (XXXVII).

The compound of formula (XXXVI1) is reacted with an electrophilic formyl
source such as DMF dimethyl acetal, DMF diethyl acetal, and the like, in an
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organic solvent such as DMF, DMA, and the like, preferably DMF; or with neat
tripiperidinomethane, preferably under vacuum; or with neat tert-butoxy-
bis(dimethyl)aminomethane, at an elevated temperature in the range of from
about 100°C to about 150°C, preferably, at an elevated temperature in the
range of from about 130°C to about 140°C, followed by reaction with NalOy,,
and the like, in an organic solvent such as THF, DME, and the iike, in the
presence of water as a co-solvent, to yield the corresponding compound of
formula (Xa).

Alternatively, a suitably substituted compound of formula (XXXVIII)
wherein J is F, a known compound or compound prepared by known methods,
wherein the phenyl ring may be further optionally substituted with one to three
R'® groups and wherein the FAis bound at the carbon of the phenyl ring to which
the —(L"),-R® group in the desired compound of formula (1) is to be bound: is
reacted with a suitably substituted compound of formula (XXXV!), a known
compound or compound prepared by known method'si in the presence of a

" base such as KzCOg3, Cs2CO3, and the like, in an organic solvent such as DMF,

DMA, and the like, at an elevated temperature in the range of from about 100°C
to about 170°C, preferably, at an elevated temperature in the range of from
about 140°C to about 160°C, to yield the corresponding compound of formula
(Xa).

Alternatively, a suitably substituted compound of formula (XXXVIII)
wherein J is OH, a known compound or compound prepared by known

. methods, wherein the phenyl ring may be further optionally substituted with one

to three R groups and wherein the OH is bound at the carbon of the phenyl
ring to which the —(L"),-R® group in the desired compound of formula (1) is to be
bound; is reacted with a suitably substituted compound of formula (XXXVI),
under Mitsonobu conditions, for example, in the presence of a phosphine
reagent such as triphenylphosphine, tributylphosphine, and the like and in the

| presence of an acetylene dicarboxylate such as DEAD, DIAD, and the like, in

an organic solvent such as THF, DMF, and the like, to yield the corresponding
compound of formula (Xa). Preferably, the Mitsonobu conditions are applied to
the preparation of compounds of formula (Xa) wherein R® is C.salkyl.
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Alternatively still, a suitably substituted compound of formula (XXXVIII)
wherein J is Cl or F, a known compound or compound prepared by known
methods, wherein the phenyl ring may be further optionally substituted with one
to three R'® groups and wherein the Cl or F is bound at the carbon of the
phenyl ring to which the —(L"),-R® group in the desired compound of formula (1)
is to be bound; is reacted with CH(OCHzg)s in the presence of an acid catalyst
such as p-TsOH, NH4CI, AICl5, and the like, in an organic solvent such és
methanol, THF, and the like, at an elevated temperature, preferably, at about
reflux temperature, to yield the corresponding compound of formula (XXXIX).

The compound of formula (XXXIX) is reacted with a suitably substituted
compound of formula (XXVI), a known compound or compound prepared by
known methods, in the presence of a base such as K;COs, Cs.CO3, and the
like, in an organic solvent such as DMF, DMA, and the like, at an elevated
temperature in the range of from about 25°C to about 150°C, preferably, at an
elevated temperature in the range of from about 100°C to about 120°C, to yleld
the corresponding compound of formula (XXXX).

The compound of formula (XXXX) is hydrolyzed by reacting with an acid |
such as HCI, H.SO,, trifluproacetic acid, and the like, in an organic solvent -
such as THF, DCM, diethyl ether, and the like, in the presence of water, to yield
the corresponding compound of formula (Xa). |

Compounds of formula (X) wherein (L"), is —S- may be similarly
prepared according to the process described above by reacting a compoﬁnd of
formula (XXXVIII) wherein J is F, with a substituting a suitably substituted
compound of the formula R®-SH (i.e. substituting the ‘compound of formula R®-
SH for the compound of formula (XXXVI)). The resulting compound may then
be optionally, selectively oxidized to yield the corresponding compound of
formula (X) wherein the -S- is oxidized to —~SO- and / or —=SO,-.

Compounds of formula (X) wherein (L") is -NR"-, may be similarly
prepared according to the process outlined in Scheme 7 above, by reacting a
compound of formula (XXXVIII) wherein J is Br with a suitably substituted
compound of the formula R®-NHR", in the presence of a catalyst or mixture
thereof, such as a 1:3 mixture of Pdy(dba)s and dppf, and the like, in an organic
solvent such as DMF, DME, toluene, and the like; or a catalyst such as
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Pdx(dba)s or Pd(dppf)Cl, in the presence or a base such as Cs>CO0Og,
NaOC(CHz)s, and the like, in an organic solvent such as toluene, and the like,
to yield the corresponding compound of formula (X) wherein (L"), is —NRN-,
Compounds of formula (X) wherein (L") is ~C(O)- may be prepared
according to the processes disclosed in European Patent Number EP 0 371

- 564 B1; Katritzky, A.R., Chassaing, C., Toader, D. and Gill, K., J. Chem.
Research, (S), 1999, pp 504-505; Katritzky, A.R., Lang, H., Wang, Z., Zhang,

Z. and Song, H., J. Org. Chem., 60 1990, pp 7619-7624; and / or Vetelino,
M.G. and Coe, J.W., Tetrahedron Lett., 35(2), 1994, pp 219-22: with suitable
modification, as would be clear to one of ordinary skill in art.

Compounds of formula (X) wherein (L"Yy is -C(S)- may be prepared by
reacting the corresponding compound of formula (X) wherein (L"), is -C(0)-
with a suitably selected thionating reagent such as P,Ss, Lawesson’s reagent,
and the like, in an organic solvent such as toluene, benzene, xylene, and the
like, at an elevated temperature in the range of from about 70°C to about
150°C, preferably, at an elevated temperature in the range of from about 80°C
to about 110°C. ‘

Compounds of formula (X) wherein (LY is —Cz.4alkenyl- may be
prepared by reacting the compound of formula (XXXVIII) wherein J is Bror |
with a suitably substituted stannane, or a suitably substituted boronate, in the
presence of a catalyst such as Pd(PPhs)s, and the like, according to known
methods (for example, as disclosed in Miyaura, N.; Suzuki, A. Chem. Rev.
1995, 95, 2457; Suzuki, A. J. Organomet. Chem, 1999, 576, 147).

Alternatively, compounds of formula (X) wherein (L"), is ~Cs.4alkenyl-
may be prepared according to the process outlined in Scheme 9.

AN CHO R3-—(Cz_4alkenyl)—B(OH)2 3 eHo
. N . R —(Cz.4alkenyl)—-}—
]
Ao, (OOKXXI) Z o,
(XXXVlila) o
Scheme 9

Accordingly, a suitably substituted compound of formula (XXXVllla), a
compound of formula (XXXVIII) wherein J is Br, a known compound or
compound prepared by known methods, is reacted with a suitably substituted
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compound of Tormula (XXXXI), wherein B Is as detined above, prererapty,
wherein R® is aryl or alkyl, a known compound or compound prepared by
known methods (for example as disclosed in Miyaura, N.; Suzuki, A. Chem.
Rev. 1995, 95, 2457; Suzuki, A. J. Organomet. Chem. 1999, 576, 147), in the
5 presence of a catalyst such Pd(PPhg)s, Pd(dppf)Clz, and the like, in the
presence of a base such as NaQCOQ, KoCOs, NaHCO3, and the like, in a
mixture of an organic solvent such as toluene, DME, THF, MeOH, and the like,
and a protic solvent such as water, and the like, at an elevated temperature in
the range of from about 60°C to about 150°C, preferably, at an elevated
10  temperature in the range of from about 100°C to about 120°C, optionally in the
presence of microwave irradiation, to yield the corresponding compound of
formula (Xb).
Compounds of formula (X) wherein (LY)p is —~Ca.4alkyl- may be prepared
by hydrogenating the corresponding compound of formula (X) wherein (L") is —
15  (Cogalkenyl)-. .
Compounds of formula (X) wherein (L"), is <CHa- or ~CH(OH)- may be
prepared according to known methods, for example, by reducing the
corresponding compound of formula (X) wherein (L1)p is —C(O)- with a suitably
selected reducing agent, according to known methods.

20 Compounds of formula (X) wherein (L") is —CH(OH) may alternatively
be prepared according to the process outlined in Scheme 10.
0 | N CH(OCHa;), | HO 1 N CH(OCHz3)»
> = \37_1 _
R o, R NO,
(XXXXII) - .- (XXXXI)
HO i/\[CHO
R N o,
(Xc)
Scheme 10
25 Accordingly, a suitably substituted compound of fb‘rmula (XXXXII), a

known compound or compound prepared by known methods, is reacted with a
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suitably selected reducing agent, such as sodium borohydride, and the like, in

an organic solvent such as methanol, isopropanol, and the like, at a

temperature in the range of from about room temperature to about 100°C,

preferably, at about room temperature, to yield the corresponding compound of
5  formula (XXXXIII).

The compound of formula (XXXXIl) is hydrolyzed by reacting with a
suitably selected acid such as HCI, H>SQy, trifluoroacetic acid, and the like, in
an organic solvent such as THF, DCM, diethyl ether, and the like, in the
presence of water, to yield the corresponding compound of formula (Xc).

10 Compounds of formula (X) wherein (L"), is -(hydroxy substituted Cs.
salkyl)- may be prepared according to the process outlined in Scheme 11.
B(OR?),
CH(OCH,3), . —
X
a—- R*—(CHy)1.2
Z o, (XXXXV) T
(XXXXIV)
R3
/
R (Chae CH(OCH;)
N CH(OCH3)2 ' AN 3/2
(CHz)y.2 N |
[
_%)i - }>’; =
(XXXXVI) (XXXXV")
CH2)1 2 (CHz
y L —
(XXXXVII) (Xd)
15 : Scheme 11

Accordmgly, a suitably substituted compound of formula (XXXXIV),
wherein G is selected from chloro, bromo or iodo, a known compound or
compound prepared by known methods, is reacted with a suitably substituted
vinyl boronate ester, a compound of formula (XXXXV) wherein R? is selected

20  from aryl or heteroaryl, a known compound or compound prepared by known
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methods (for example as disclosed in Lhermitte, F.; Carboni, B. SYNLETT
1996, 377; Matsubara, S.; Otake, Y.; Hashimoto, Y.; Utimoto, K. Chem. Lett.
1999, 747; Takai, K.; Shinomiya, N.; Kaihara, H.; Yoshida, N.; Moriwake, T.
SYNLETT 1995, 963; Deloux, L.; Srebnik, M. J. Org. Chem. 1994, 59, 6871), in
the presence of a catalyst such as Pd(PPh3)4, Pd(dppf)Cl,, and the like,
(Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457; Suzuki, A. J. Organomet.
Chem. 1999, 576, 147), in the presence of a base such as Na;COs, K2COs,
NaHCOs3, and the like, in a mixture of an organic solvent such as toluene, DME,
THF, MeOH, and the like, and a protic solvent such as water, at an elevated
temperature in the range of from about 60°C to about 150°C, preferably, at an
elevated temperature in the range of from about 100°C to about 120°C,
optionally in the presence of microwave irradiation, to yield the corresponding
compound of formula (XXXXVI).

The compound of formula (XXXXVI) is reécted with a suitably selected
oxidizing agent such as OXONE®, and the Iike, (Yang, D.; Yip, Y.-C.; Jiao, G.-
S.; Wong, M.-K. Org. Synth. 2000, ‘78, 225) in the presence of a catalyst such

- as tetrahydrothiopyran-4-one, and the like, in the presence of a base such as

NaoCOs, KoCOg, NaH003, and the like, in a mixture of an organic solvent such
as MeCN, THF, and the like, and a protic solvent such as water, to yield the
corresponding compound of formula (XXXXVII). |
Alternatively, the compound of formula (XXXXVI) is reacted with an
oxidizing agent, such as MCPBA, (Jung, M. E.; Lam, P. Y.-S.; Mansuri, M. M.;
Speliz, L. M. J. Org. Chem. 1985, 50, 1087), hydrogen peroxide, and the like, in
an in the presence of a base such as Na;COs, K2COs, NaHCOs, and the like, in
an organic solvent such as DCM, DCE; and the like, at a temperature in the
range of from about room temperature to about 100°C, breferably, at about
room temperature, to yield the corresponding compound of formula (XXXXVI1).
The compound of formula (XXXXVII) is réacted with a protic acid such
as p-toluenesulfonic acid, methanesulfonic acid, and the like, (Bakke, J. M.;
Lorentzen, G. B. Acta Chem. Scand. B 1974, 28, 650) in an organic solvent
such as benzene, toluene, and the like, at an elevated temperature in the range

of from about 80°C to about 150°C, preferably, at an elevated temperature in
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the range of from about 80°C to about 100°C, to yield the corresponding
compound of formula (XXXXVIII)

Alternatively, the compound of formula (XXXXVII) is reacted with a
Lewis acid such as BFzeEt;0, and the like, (Baumgarth, M.; Beier, N.; Gericke,
R. J. Med. Chem. 1998, 41, 3736) in an organic solvent such as DCM, diethyl

~ether, and the like, at an elevated temperature in the range of from about 40°C

to about 100°C, preferably, at an elevated temperature in the range of from
about 40°C to about 60°C, to yield the corresponding compound of formula
(XXXXVII.

The compound of formula (XXXXVIiI) is reacted with a suitably selected
reducing agent, such as sodium borohydride, and the like, in an organic solvent
such as MeOH, isopropanol, and the like, at a temperature in the range of from
about 0°C to about 100°C, preferably, at about 10°C to abour 40°C, to yield the
corresponding compound of formula (Xd). One skilled in the art will recognize
that in réacting the compound bf formula (XXXXVIII) with a suitably selected
reducing agent, the aldehyde on the compound of formula (XXXXVIII) is
preferably protected to avoid reduction to the corrésponding alcohol.

Compounds of formula (X) wherein (L"), is absent (i.e. b is 0) may be -
prepared according to the process outlined in Scheme 12,

R°—B(OH), 5 C[
B R
r—%::::[: (XXXXIX) T
(Xe)

(XXXVIlla)

, Scheme 12

Accordingly, a suitably substituted compound of formula (XXXVllla), a
compound of formula (XXXVIIl) wherein J is Br, a known compound or
compound prepared by known methods (For example, 4-bromo-2-nitro-
benzaldehyde which may be prepared as disclosed in Jung, M.E. and
Dansereau, S.M.K., Heterocycles, Vol. 39, 1994, p. 767; or 5-bromo-2-nitro-
benzaldehyde, which may be prepared as disclosed in Hu, Y.-Z., Zhang, G.,
and Thummel, R.P., Org. Lett., Vol. 5, 2003, p.‘2251) is reacted with a suitably
substituted compound of formula (XXXXIX), wherein R® is aryl or heteroaryl, a
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known compound or compound prepared by known methods, in the presence
of a catalyst such Pd(PPhs)s, Pd(dppf)Cl,, and the like, in the presence of a
base such as Na;COs, KzCO3, NaHCOs, and the like, in a mixture of an organic
solvent such as toluene, DME, THF, MeQOH, and the like, and a protic solvent
such as water, and the like, at an elevated temperature in the range of from
about 60°C to about 150°C, preferably, at an elevated temperature in the range
of from about 100°C to about 120°C, optionally in the presence of microwave
irradiation, to yield the corresponding compound of formula (Xe).

Compounds of formula (XI) are known compounds or compounds which
may be prepared by known methods. Schemes 13-17, below, outline
representative processes for the preparation of representative compounds of
formula (XI).

For example, compounds of formula (XI) wherein Q' is -C(0)-NRA- may
be prepared according to the processes outlined in Scheme 13.

C'\M/lk | C|\9/“\ R
1-3 Cl H - 13 N/
D) (D1) AA (DIN)
o] RA\N,R2 o) o)
2 " R?
NC\M{}J\OH H- NG s ||\|/R —_— HZNAM%kN/
(D) ‘ A -
(DI R .
(DIV)
A 2
PG1 o) R \N/R TG1 o)
HI\II\M/"\ H_ HN\M/“\ R?
1-4 OH (DI) 1-4 IA
DV R
(&) (DVI)
Scheme 13

Accordingly, a suitably substituted compound of formula (D), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (D), a known compound or compound
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prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as THF, DCM, chloroform, and
the like, to yield the corresponding compound of formula (DID).

The compound of formula (D) is reacted with NaCN, in an organic
solvent such as DMSO, DMF, NMP, and the like, at an elevated temperature in

- the range of from about 50 to about 1'60°C, preferably, at an elevated

temperature in the range of from about 80 to about 125°C, to yield the
corresponding compound of formula (DIV).

The compound of formula (DIV) is reduced according to known methods,
for example by reacting with Hydrogen gas in the presence of Raney nickel or
rhodium, in an organic solvent such as methanol, ethanol, water, and the like,
to yield the corresponding compound of formula (Xla).

Alternatively, a suitably substituted compound of formula (D), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (D), a known compound or compouhd
prepared by known rhethods, in the presence of a peptide coupling reagent
such as HATU, HOBT, DIPCDI, HBTU, and the like, in the presence of a base
such as TEA, DIF’EA, pyridine, and the like, in an organic solvent such as THF,
DMF, and the 'Iike, to yield the corresponding compound of formula (DIV).

The compound of formula (DIV) is reduced according to known methods,
for example by reacting with Hz gas, in the presence of Raney nickel or
rhodium, in an organic solvent such as methanol, ethanol, water, and the like,

to yield the corresponding compound of formula (Xla).

Alternatively still, a suitably substituted compound of formula (DV),
wherein Pg' is a suitable nitrogen protecting group, such as Cbz, BOC, and the
like, a known compound or compound prepared by known methods, is reacted
with a suitably substituted compound of formula (D), a known compound or
compound prepared by known methods, in the presence of a peptide coupling
reagent such as HATU, HOBT, DIPCDI, HBTU, and the like, in the presence of
a base such as TEA, DIPEA, pyridine, and the like, in an organic solvent such
as THF, DMF, and the like, to yield the corresponding compound of formula
(DVI).
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The compound of formula (DVI) is de-protected according to known
methods, for example by hydrogenolysis (wherein PG' is Cbz) or acid cleavage
(wherein PG' is BOC), to yield the corresponding compound of formula (Xla).

One skilled in the art will recognize that for compounds of formula (XI)

5 wherein Q' is -C(0O)-NR”- and wherein the A" group (i.e. the -(C+.4alkyl)- group)
is substituted as herein defined, may be similarly prepared according to the
processes outlined in Scheme 12.

For example, compounds of formula (XI) wherein the -(Ci.salkyl)- (the A
group) is substituted at carbon atom bound directly to the core of the desired

10  compound of formula (I) may be prepared by substituting a suitably substituted
compound of formula (DVII) -

X
R o
HI\II/LM%"\OH
PG’ ~ (DVI)

wherein RX is the substituent on the A’ group as defined herein, for the
compound of formula (DV) above. |
15 ‘Similarly, compounds of formula (XI) wherein alternate carbon atoms of
the A' group are substituted may be similarly prepared by selecting and
substituting suitably substituted starting reagents for the compound of 'for'mula
(D), (DHI) or (DV). '
Alternatively, compound of formula (XI) wherein Q' is —C(O)-NRA-‘and
20 the A’ group (i.e. the -(C1.salkyl)- group) is substituted at carbon atom bound
directly to the nitrogen atom on the core of the desired compound of formula (1)
may be prepared according to the process outlined in Scheme 14.

A 2 '

o AN o R?

H I
RX @ OH 5 px 2 N\R2
(DI) 5
o .
(DVII) (DIX)
Scheme 14

25 Accordingly, a suitably substituted compound of formula (DVIIl), a known

compound or compound prepared by known methods (for example by reacting
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dihydro-furan-2,5-dione or dihydro-pyran-2,6-dione with a compound of the
formula R*-MgCl or R*-MgBr, optionally in the presence of a catalyst such as
Cul, in an organic solvent such as THF) is reacted with a suitably substituted
compound of formula (DI), a known compound or compound prepared by
known methods, in the presence of a peptide coupling reagent such as HATU,

-HOBT, DIPCDI, HBTU, and the like, in the presence of a base such as TEA,

DIPEA, pyridine, and the like, in an organic solvent such as THF, DMF, and the
like, to yield the corresponding compound of formula (DIX).

The compound of formula (DIX) is then substituted for the compound of
formula (X1) and further reacted according to the processes described above, to
yield the corresponding compound of formula (1).

Compounds of formula (X1) wherein Q' is -NR”- may be prepared by
known methods, for example, according to the process outlined in Scheme 15.

0 : A 2 o RA
R R .
Br _ \H/ N/
‘ \
‘ N—é/._ : > ] 2
M3 ol) N )Jia R
o) ' |
(DX) | (DXI) ©
N,H H.N RA
Lo
(Xlc)
Scheme 15

Accordingly, a éuitably substituted compound of formula (DX), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (D), a known compound or compound
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as THF, DMF, and the like, to
yield the corresponding compound of formula (DXI).

The compound of formula (DXI) is reacted with NzH,, and the like, in an
organic solvent such a ethanol, DMF, and the like, to yield the corresponding
compound of formula (Xlc).

One skilled in the art will recognize that compounds of formula (X1)

wherein Q' is -NRA-C(0)- may be prepared from the corresponding compound
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of formula (DXI) wherein -A™-Q"-H is -(Cy.4alkyl)-NR*-H, by reacting with a
suitably substituted acid chloride of the formula R®-C(Q)Cl, in the presence of a
base such as TEA, DIPEA, pyridine, and the like, preferably, the base is
present in amount equal to about one equivalent, in an organic solvent such as

‘ dioxane, DCM, THF, and the like.

One skilled in the art will further recognize that compounds of formula
(X1) wherein -Q'-R? is selected from -NRA-R?, -NRA-C(0)-R? or -NRA-C(0)-R?
and wherein the A" group (i.e. the (Ci-4alkyl) group)) is optionally substituted,
may be similarly prepared according to the processes outlined in Scheme 15
above, by selecting and substituting suitably substituted starting reagents.

Alternatively, compounds of formula (XI) wherein Q'-R? is -NR*-R2 and
wherein the A’ group (i.e. the (C4.4alkyl) group)) is optionally substituted, may
be similarly prepared according to the processes outlined in Scheme 16.

H
N |
Pg® O HC” NOCH, Pg; O
HN—~(alkyl)¢.3 . > HN—(alkyl);.3 .

(OH of OC;_4alkyl) N—OCH,

(DXII) | COXI) R

2 .
Pg? .0 Pg NH,
X__ \
R*—MgCl g ‘\N—(alkyl)1-3 /<X >  HN—(alkyl);.s3— )
R R
(DXIV) (DXV) (DXVI)
- Scheme 16

Accordingly, a suitably substituted compound of formula (DXIl), a known
compound or compound prepared by known methods, is reacted wiuth
NH(CHg)(OCHp), in the presence of a coupling agent such as (CHas)sAl (for
compounds of formula (DXIl) wherein W is Cy.4alkyl), or a coupling agent such-
as DCC, EDC, and the like, in an organic solvent such as DCM, DMF, and the
like, to yield the corresponding compound of formula (DXII).

The compound of formula (DXIII) is reacted with a suitably substituted
compound of formula (DXIV), a known compound or compound prepared by
known methods, in an organic solvent such as THF, diethyl ether, and the like,
to yield the corresponding compound of formula (DXV).
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The compound of formula (DXV) is reacted NH4OAc, NH.CI, and the
like, in the presence of a reducing agent such as NaBHsCN, and the like, in a
organic solvent such as methanol, ethanol, and the like; or reacted with
NH4O0-CCF3, NH4OAc, and the like, in the presence of a reducing agent such
as NaBH(OAc)s, and the like, in an organic solvent such as DCE, THF,
acetonitrile, and the like; to yield the corresponding compound of formula
(DXVI).

The compound of formula (DXVI) is then reacted according to the
processes disclosed herein (for Example as in Scheme 1) and de-protected to
yield the corresponding, desired compound.

One skilled in the art will recognize that the compound of formula (XId)
may be further, optionally reacted according to known methods (for example by
reacting with a suitably substituted compound of the formula) to further
Substitute the de-protected amine as desired.

One skilled in the art will recognize that compounds of formula (XI)
wherein -Q'-R? is -NH-C(O)- R? and wherein the A" group (i.e. the (C1-4alkyl)
group)) is optionally substituted may be prepared from the corresponding
compound of formula (DXV) according to the process outlined in Scheme 17.

ng 0 H 0
HN——(alkyI)1_3—< -~ HN—(aIkyI)1-3—<
‘ RX R*
(DXV) | (DXVII)

o)

A, P
R gl \
, N—(alkyl).5 HN—(alkyl).

X

(DXVIII) R2—< R Rz‘—< R
O (DXIX) 0 (Xle)

Scheme 17
Accordingly, a suitably substituted compound of formula (DXV) is is de-
protected according to known methods, to yield the corresponding compound
of formula (DXVII).
The compound of formula (DXVII) is reacted with a suitably substituted
acid chloride, a compound of the formula (DXVIl), a known compound or
compound prepared by known methods, in the presence of a base such as
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TEA, DIPEA, pyridine, and the like, in an organic solvent such as dioxane,
DCM, THF, and the like, to yield the corresponding compound of formula
(DXIX).

The compound of formula (DXIX) is reacted with NH4;OAc, NH,4CI, and
the like, in the presence of a reducing agent such as NaBHzCN, and the like, in
a organic solvent such as methanol, ethanol, and the like; or reacted with
NH.O,CCF3, NH4OAc, and the like, in the presence of a reducing agent such
as NaBH(OAc)s, and the like, in an organic solvent such as DCE, THF,
acetonitrile, and the like; to yield the corresponding compound of formula

One skilled 'in the -art will further recognize that compounds of formula
(X1) wherein -A’-Q'-R? is -(C1.4alkyl)-NH-C(O)-OR, compounds of formula (XI)
wherein -A'-Q'-R? is -(C1.4alkyl)-NH-C(S)-NH-H2 and compounds of formula
(X1) wherein -A'-Q'-R? is -(C1.4alkyl)-NH-C(0)-NH-R? may be similarly prepared
according to known methods, by modifying the process described in Scheme 2.

One skilled in the art will further recognize that compounds of formula
(X1) wherein Q' is other than one of the substituent groups specifically
exerﬁpliﬁed above, for example wherein Q' is selected from -O-, -S-, -OC(O)-, -
NR*-SO-, -NR*-SO,-, -SO-NR*-, -S0,-NR"-, -OC(0)-NR"-, -NR*-S0,-0-,-0O-
S02-NR?- or -NR*-SO2-NR®-, may be similarly prepared according to known
methods. '

Compounds of fdrmula (X1) wherein the A’ group (i.e. the ~(C1.salkyl)-
group) is substituted at the carbon atom closest to the core structure is
substituted and wherein a single enantiomer is desired (or wherein an
enantiomeric excess of a single enantiomers is desired) may altematively be
prepared by chiral separation of thelcorresponding racemic mixture.

Compounds of formula (XI) wherein the A" group (i.e. the -(C1-qalkyl)-
group) is substituted at the carbon atom closest to the core structure is
substituted and wherein a single enantiomer is desired (or wherein an
enantiomeric excess of a single enantiomers is desired) may alternatively be
prepared according to any of the process as disclosed in Burk, M. J.; Gross, M.
F.; Martinez, J. P. J. Am. Chem. Soc. 1995, 117, 9375; Smrcina, M.; Majer, P.;
Majerova, E.; Guerassina, T. A.; Eissenstat, M. A. Tetrahedron 1997, 53,
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12867; and / or Hintermann, T.; Gademann, K.: Jaun, B. Seebach, D. Helv.
Chim. Acta 1998, 81, 983

One skilled in the art will further recognize that the processes described
in Schemes 8-17 may be modified, for example, by selecting and substituting
suitable starting materials and / or reagents, to yield corresponding compounds
for the preparation of compounds of formula (1l) and / or compounds of formula

(.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.

In the Examples which follow, some synthesis products are listed as
having been isolated as a residue. It will be understood by one of ordinary skill
in the art that the term “residue” does not limit the physical state in which the
product was isolated and may include, for example, a solid, an oil, a foam, a
gum, a syrup, and the like.

Example 1
3-Amino-N-cyclohexyl-N-methyl-propionamide

HZNVTLU

A mixture of 2-cyano-N-cyclohexyl-N-methyl-acetamide (3.96 g, 0.022

mol), a known compound, (which may be prepared as disclosed in Osdene,
Thomas S. et al. Journal of Medicinal Chemistry (1967), 10(2), 165-7; Osdene,
Thomas S.; Santilli, Arthur A. US Patent 3138595) and Raney nickel (3 g) in
NH3s/MeOH (300 mL) was hydrogenated at normal pressure. After 2
equivalents of hydrogen were consumed, the catalyst was removed by filtration.
The filtrate was evaporated, and toluene was added to the residue and then
evaporated to yield a residue.

Example 2
3-(5-Benzovl-2-nitro-benzvlamino)-N-cycIohexvl—N-methvl-propionamide
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A mixture of 5-benzoyl-2-nitro-benzaldehyde (10 g, 0.0390 mol), a
known compound (which may be prepared as disclosed in European Patent EP
371564) and 3-amino-N-cyclohexyl-N-methyl-prbpionamide (7.5 g, 0.0410 mol)
in 1,2-dichloroethane (250 mL) was stirred at room femperature under nitrogen.
Sodium triacetoxyborohydride (8.7 g, 0.0410 mol) was added, and the reaction
mixture was stirred for 6 h at room temperature. Saturated NaHCOj; solution
(200 mL) was then added. The organic layer was separated, dried, and
evaporated. The resulting residue was purified by column chromatography on
silica gel (eluent: 99:1 CHxCl.:MeOH). The purest fractions were combined,
and the solvent was evaporated to yield a residue. '

Example 3
3-(2-A'mino-5-benzovl-benzvlamino)—N-cvcIohexvl-N-methvl-Dropionamide

Sy

A mixture of 3-(5-benzoyl-2-nitro-benzylamino)-N-cyclohexyl-N-methyl-

propionamide (9 g, 0.02 mol), 10% palladium on carbon (2 g), and thiophene
solution (2 mL) in MeOH (250 mL) was hydrogenated until 3 equivalents of
hydrogen were consumed. The reaction mixture was filtered through Dicalite,
and the filtrate was concentrated to yield a residue.
Example 4
3-(2-Amino-6-benzoyl-4H-quinazolin-3-yl)-N-cyclohexyl-N-methyl-
propionamide (Compound #1)
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To a solution of 3-(2-amino-5-benzoyl- benzylamlno) N-cyclohexyl-N-
methyl-propionamide (3.94 g, 0.0100 mol) in methanol (200 mL) was added
cyanogen bromide (1.16 g, 0.0110 mol). The resulting mixture was stirred at

5  room temperature over the weekend and then was heated at reflux for 5 h. The

solvent was evaporated to yield a residue that was crystallized from EtOAc

(100 mL). The resulting precipitate was filtered and dried to yield crude product

that was recrystallized from 2-propanol (50 mL) to yield the title compound, 3-
(2—amino-6-benzoyl-4H-quinazolin—3-yl)—N—cyclohexyl-N-methyl-propionamide.
10 mp 198.1°C
Example 5
2-(Dimethoxymethyl)-1-nitro-4-phenoxy-benzene
N

(0]

| 0
O,N

A mixture of 4-chloro-2-dimethpxymethyl-1-nitrobenzene (11.55 g,
15 0.0500 mol), phenol (4.70 g, 0.0500 mol), and potassium carbonate (8.16 g,
0.0600 mol) in DMA (1001 mL) was stirred at 150°C for 6 h. After cooling, the

reaction mixture was poured into water and treated with diisopropy! ether. The

organic layer was separated, washed with 10% aqueous KOH solution, dried
(MgSOQ,), filtered, and concentrated. The resulting residue was purified by
20  column chromatography on silica gel using as eluent CHxClx:petroleum ether

(40:60, 60:40, 100:0 gradient). The product containing fractions were

combined and evaporated to yield a residue which was dissolved in CH.Cl, and

washed with 10% aqueous KOH solution to remove the remaining phenol.
Drying and evaporation yielded a residue.

25 Example 6

2-Nitro-5-phenoxy-benzaldehyde
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To a solution of 2-(dimethoxymethyl)-1 -nitro-4-phenoxy-benzene (7.4 g,
0.0256 mol) in THF (80 mL) was added 12 N HCI (10 mL) and water (20 mL).
The resulting mixture was stirred at room temperature for 2 days. Water was

then added, and the mixture was extracted with diisopropyl ether. The organic

layer was separated, washed with 10% aqueous NaHCOs3 solution and then

with water, dried (MgSQy), filtered, and concentrated to yield a yellow solid.

Example 7
N-Methyl-3-(2-nitro-5-phenoxy-benzylamino)-N-phenyl-propionamide

O ‘
/”\/\ O
‘ N ~ N
| H
O.N j
2-Nitro-5-phenoxy-benzaldehyde (2.14 g, 0.00882 mol) was added to a
solution of 3-amino-N-cyclohexyl-N-methyl-propionamide (1.5 g, 0.00882 mol)

in-100 mL of 1,2-dichloroethane, and the mixture was stirred at 80°C for 1 hour.
Sodium triacetoxyborohydride (2.87 g, 0.00882 mol) was added at room
temperature, and the reaction mixture was stirred for 15 h. Additional sodium
triacetoxyborohydride (1 g) was added, and the reaction mixture was stirred
another 20 h at room temperature. To the reaction mixture was added 10%
aqueous NaOH solution (50 mL); and the mixture was extracted with CH2Cl,.
The organic layer was separated, dried (MgSQ,), filtered, and concentrated to
yield a residue which was purified by column chromatography over silica gel
using 97:3 CHxCl>:MeOH as the eluent. The product containing fractions were
combined and evaporated to yield a side product (MW 638). The residue was
further purified by column chromatography over silica gel using 97:3 |
CHzCl>:MeOH. The product containing fractions were combined and
evaporated to yield a residue. The fractions containing impure product were
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combined and evaporated to yield a second residue, which was purified by
silica gel chromatography to yield additional desired product.

Example 8
3-(2-Amino-5-phenoxv-benzvlamino)-N-methyl-N-phenvl-propionamide

ey

, 2
A mixture of N-methyl-3-(2-nitro-5-phenoxy#benzylamino)-N-phenyl-

propionamide (2 g, 0.0049 mol), 10% palladium on carbon (1 ), and thiophene

solution (1 mL) in 150 mL of MeOH was hydrogenated until 3 equivalents of
hydrogen were consumed. The reaction mixture was filtered, and the filirate
was concentrated. The resulting residue was purified by column
chromatography on a Biotage. The product containing fractions were collected

~and concentrated to yield a residue. -

Example 9
3-(2-Amino-6-ph'enoxv-4H-quinazolin-3-vl)-N-cycloheva-N-methvl-

propionamide (Compound # 20)

owoco*g

\
CHj
A solution of 3-(2- -amino-5-phenoxy-benzylamino)-N-methyl-N-phenyl-

proplonamlde (diamine) (1. 4 g, 0.0037 mol) and cyanogen bromide (0.58 g,
0.0055 mol) in 70 mL of ethanol was refluxed for 3 h. The solvent was
evaporated to yield a residue, which was crystallized from EtOAc (100 mL).
The resulting precipitate was dissolved in ethanol and stirred for 3 h. ‘The
resulting precipitate was collected by filtration, washed with ethanol, and dried
to yield the title product, pure 3-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-N-
cyclohexyl-N-methyl-propionamide.
Example 10 .
(3-Dimethoxvmethyl-4-nitro—phenvl)-morpholin-4-vl-phenvl-acetonitrile
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NaH (0.975 mol) was washed with hexane. After the hexane was
decanted off, the NaH was stirred in DMF (1950 mL) at room temperature.
Morpholin-4-yl-phenyl-acetonitrile (0.70 mol) in DMF (300 mL) was added

5 dropwise under N2 gas. The reaction mixture was stirred at room temperature

for 2 hours. The reaction mixture was cooled in an ice bath and 4-chloro-2-

dimethoxymethyl-1-nitrobenzene (0.86 mol) in DMF (150 mL) was added

dropwise. The reaction mixture was stirred at 0°C for 2 hours and at room

terhperature overnight. The reaction mixture was poured on ice/water and ,
10 extracted with diisopropyl ether. The organic layer washed with water, dried

(MgSQ,) and evaporated to yield the title compound as a solid.

Example 11
_(_?d)imethoxvmethyl-4-nitro-phenvl)-phenvl-methanone :
N

0 0

SITC

15 A solution of the residue prepared as in Example 10 (0.7 mol) in 70%

acetic acid (1500 mL) was stirred and refluxed for 30 min. The reaction mixture

was poured on ice/water and extracted with diisopropyl ether. The organic
layer was washed with alkalic water and water. The organic layer was dried
(MgSO,) and evaporated to a residue. The aqueous layers that contained

20  product were further extracted with DCM. The organic layer was dried (MgSO,)

and evaporated to yield a residue. The residues from above were purified on a

glass filter over silica gel (eluent: DCM). The pure fractions were collected and

evaporated to yield the title compound as a solid.
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Example 12
5-Benzoyl-2-nitrobenzaldehyde

O

1T T
O,N

A mixture of the solid prepared as in Example 11 (0.0659 mol) and 5N
HCI (40 mL) in chloroform (80 mL) was stirred at room temperature overnight.

Then, the reaction mixture was refluxed for 4 hours. After cooling, the organic

layer was separated. The organic layer was made alkaline by adding dropwise
NH4OH. The organic layer was washed with water, dried (MgSQ,) and
evaporated. The residue was crystallized from diisopropyl ether/ethyl acetate
(50 mL / 20 mL). The precipitate was filtered off, washed with diisopropyl
ether/ethyl acetate and diisopropyl ether and dried in vacuo at 50°C to yield the
title compound as a beige solid.

mp 96.7°C

Note: The title compound may alternatively be prepared according to the
procedure disclosed in EP 0371564 A2. '

Example 13
2-amino-5-benzoylbenzaldehyde

A mixture of 5-benzoyl-2-nitrobenzaldehyde (0.01 mol) in toluene was
hydrogenated at room temperature and normal préssure with 5% Pd/C (2 g) as
a catalyst in the presence of 4% thiophene solution (2 mL). After uptake of H
gas (3 equiv.), the catalyst was filtered off and the filtrate was evaporated
(water bath at 50°C). The residue was dissolved in diethyl ether (10 mL) and
crystallized out at room temperature. The crystals were filtered off, washed
with a small amount of diethyl ether and diisopropyl ether, then dried (vacuum,

40°C) to yield the title compound as a solid.
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Example 14
Cvyclohexanecarboxylic acid [2-(2-amino-5-benzoyl-benzylamino)-ethyl]-

amide

O
H

N
\/\N
5 H
HoN

A mixture of 2-amind-5-benzoylbenzaldehyde (0.007 mol) and
cyclohexanecarboxylic acid (2-amino-ethyl)-amide (0.007 mol) in methanol was
hydrogenated at 50°C with 10% Pd/C (0.5 g) as a catalyst in the presence of
thiophene solution (1 mL). After uptake of Hy gas (1 equiv.) the catalyst was

10 filtered off and the solvent evaporated. The residue was purified by column
chromatography over silica gel (Biotage Column) (eluent :CH2Cl2:methanol
gradient). The desired fractions were collected and the solvent evaporated to
yield the title compound as a residue. ’

Example 15
15 Cyclohexanecarboxylic acid [2-(2-amino-6-benzoyl-4H-quinazolin-3-yi)- ‘

ethyll-amide (Compound #7)

H

Y O @

A mixture of cyclohexanecarboxyllc acid [2-(2-amino-5-benzoyl-
benzylamino)-ethyl]-amide (0.0032 mol) in ethanol (30 mL) was stirred at room
20 temperature. Cyanogen bromine (0.0048 mol) was added. The reaction ‘
mixture was stirred and refluxed for 2 hours, then cooled and stirred overnight
at room temperature resulting in a precipitate. The precipitate was filiered off,
washed with diisopropyl ether and dried to yield the title compound as a
residue.
25 Example 16
2-Nitro-5-phenoxy-benzaldehyde
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STEP A:

To a solution of 5-fluoro-2-nitro-toluene (38.2 g, 0.25 mol) in 200 mL of

DMF was added phenol (23.5 g, 0.25 mol) and KxCOj3 (43.0 g, 0.31 mol) and

the mixture was heated at 140°C overnight. The mixture was cooled to room
temperature, then most of the DMF was evaporated in vacuo. The residue was
dissolved in EtOAc, washed with water (2x) and brine and then dried (K,COs).

~ The solution was filtered, and the solvent was evaporated in vacuo to yield a

dark brown oil. The crude product was purified by Kugelrohr distillation, and
after a small forerun (80-90°C), 4-phenoxy-2-nitrotoluene was collected as a
viscous yellow oil (mp 120-130°C) that crystallized on standing.
STEP B: | |

A mixture of 2-nitro-5-phenoxytoluene (57.3 g, 0.25 mol) prepared in
Step A above and dimethylformamide dimethyl acetal (43.1 mL, 0.324 mol) in
DMF (259 mL) was heated overnight at 1 40°C. The mixture was cooled to
room temperature, and the solvent was evaporated in vacuo. The residue was
dissolved in THF (500 mL) and transferred to a 3L 3-neck flask equipped with
an overhead stirrer. The mixture was diluted with 500 mL of water, and NalO,
(160 g, 0.75 mol) was added in portions (slight exotherm). The mixture was
stirred overnight at room temperature. The solids were filtered and washed
well with EtOAc. The filtrate was washed 3x with saturated aqueous NaHCO4
solution, and then dried (MgSQ,). The solution was filtered and the solvent
was evaporated in vacuo. The crude product was chromatographed (10-40%
CHzClx:hexane) to yield 2-nitro-5-phenoxy-benzaldehyde as a yellow crystalline
solid.

Example 17
2-Nitro-5-phenoxy-benzaldehyde

o) CHO
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A mixture of 5-fluoro-2-nitrobenzaldehyde (15.00 g, 0.089 mol), phenol
(9.12 g, 0.098 mol), and KoCO;s (13.5 g, 0.089 mol) in 200 mL of DMF was
heated at 120°C for 50 min. The reaction mixture was cooled and concentrated
in vacuo. To the residue was added EtOAc (500 mL) and HzO (500 mL). The
layers were separated, and the EtOAc extract was concentrated. The residue
was purified on silica gel using 20% EtOAc-hexane as eluent. The product
containing fractions were combined and concentrated to yield a yellow oil which
solidified on standing. This material was dissolved in a minimal quantity of
EtOAc and hexane, and the resulting solution was cooled in a dry ice acetone
bath. Filtration yielded 2-nitro-5-phenoxy-benzaldehyde as a light yellow solid.
The filtrate was concentrated in vacuo to yield additional 2-nitro-5-phenoxy-
benzaldehyde.
Example 18
Cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-
ethyll-amide (Compound #111)

| H
( I A 0
| N SNH, -
STEP A |

A solution of 2-nitro-5-phenoxybenzaldehyde (1.4 g, 5.8 mmol) and N-

tert-butoxycarbonylethylenediamine (1.4 g, 8.75 mmol) in 60 mL of DCE was
stirred at room temperature for 40 minutes. Then, NaBH(OAc)s (1.86 g, 8.75
mmol) was added, and the mixture was stirred at room temperature overnight.
The reaction Was quenched by the éddition of 3N NaOH. The organic layer
was washed with brine and then was concentrated in vacuo to yield a crude
product. The crude product was purified by flash chromatography (40%
EtOAc/hexane) to yield a residue.

MH" = 388
STEP B

A solution of the compound prepared in Step A above (2.0 g, 5.2 mmol) -
in 100 mL of EtOH was hydrogenated (40 psi) overnight with 10% Pd/C. The
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catalyst was removed by filtration, and the filtrate was concentrated in vacuo to
yield a residue.
STEP C

To a solution of the residue prepared in Step B above (0.44 g, 1.18
mmol) EtOH (15 mL) was added BrCN (0.13 g, 1.3 mmol). The reaction
mixture was stirred at room temperature for 1 h and then heated at reflux for 3
h. The solvent was evaporated in vacuo, and the residue was purified by
reverse phase HPLC to yield a white solid.

MH* = 383
STEPD ‘ ‘

A solution of the white solid prepared in Step C above (0.13 g, 0.28

mmol) 10 mL of TFA was stirred at room temperature overnight. The solvent
was evaporated in vacuo to yield a residue.
STEP E

To a solution of the residue prepared in Step D above (0.088 g, 0.17
mmol) in 5 mL of dioxane was added TEA (0.14 g, 0.41 mmol) followed by -
cyclohexylcarbonyl chloride (0.02 g 0.14 mmol). The reaction mixture was
stirred overnight at room temperature. The solvent was evaporated in vacuo
and the product was purified by reverse phase HPLC to yield the title
compound, cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-qui‘nazoI\in-
3-yl)-ethyl]-amide as a white solid. ‘

MH* = 393

"H NMR (300 MHz, CDCls): 81.15-1.64 (m, 10H), 2.04 (m, 1H), 3.50 (m,
4H), 4.57 (s, 2H), 6.88-7.41 (m, 8H), 7.87-7.90 (m, 3H).

. Example 19
Cvclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-2-

cyclohexyl-ethyl]-amide (Compound #294)

o) N
0
Z
N)\NHZ
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STEP A
To a suspension of N,O-dimethylhydroxylamine HCI (0.443 g, 4.5 mmol)
in 100 mL of CHxCl: cooled to —10°C, was added a 1.2M solution of Al(CHz)s in

hexane (2.19 mL, 4.39 mmol). The resulting reaction mixture was warmed to

room temperature and stirred for 30 min, and then re-cooled to 0°C. A solution

- of N-(tert-butoxycarbonyl) glycine methyl ester (0.23 g 1.46 mmol) in 2 mL of

CH.Cl, was then added. The reaction mixture was allowed to warm to room
temperature and stirred overnight. The reaction was quenched by addition of
1M KHSOq, (5 mL), and the aqueous layer was extracted with two additional
portions of CHQCIQ.A The combined extracts were washed with brine and dried
over Na-SO4. The solution was filtered, and the solvent was evaporated in
vacuo to yield a white solid.
STEP B

To a solution of the white solid prepared as in Step A (2.8 g, 12.8 mmol)
in 50 mL of THF cooled in an ice bath, was added 2.0M cyclohexyl magnesium
chloride solution in diethyl ether (38.4 mL, 76.8 mmol) and the reaction mixture
was warmed to room temperature and stirred for 1 h. The reaction mixture was
quenched with saturated NH4Cl and extracted with EtOAc (3x). The combined
drganic layers were washed with brine and dried over MgSO4. The solution
was filtered and the solvent was evaporated in vacuo to yield crude product
which was used in the following step without further purification.
STEPC

To a solution of the crude product prepared in Step B above (3.5 g) in 40

' mL of MeOH was added NH4OAc (24.0 g, 0.33 mol), and the mixture was

stirred at room temperature for 5 h. Next, NaCNBHj; (1.2 g, 19.0 mmol) was
added and ‘the reaction was stirred overnight at room temperature. The solvent
was evaporated in vacuo, and the residue was dissolved in water and extracted
with Et2O (38x). The combined extracts were washed with brine and the solvent
was evaporated in vacuo to yield an ail.
STEPD

To a solution of 2-nitro-5-phenoxybenza|dehydé (1.56 g, 6.4 mmol) and
the crude product prepared in Step C above in 100 mL of CH.Cl, was added
NaBH(OAc); (2.0 g, 9.6 mmol). The reaction mixture was stirred overnight at
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room temperature. The reaction was quenched with 2N NaOH, and the layers
were separated. The aqueous layer was extracted with CH.Cl, (2x). The
combined extracts were washed with brine and dried over MgSQO4. The
solution was filtered and the solvent was evaporated in vacuo to yield an oil.
Flash chromatography (1 to 10% EtOAc in CH.Cl,) of the oil yielded a residue.
MH* = 470
STEP E
A solution of the product prepared in Step D above (1.03 g, 2.19 mmol)

and Pd/C (200 mg) in 100 mL of EtOH was hydrogenated at 40 psi for 3 h. The

solution was filtered through Dicalite, and the filtrate was concentrated toa 30
mL solution.
STEP F

To the solution prepared in Step E was added BrCN (0.26 g, 2.5 mmol),
and the reaction mixture was stirred overnight at room temperature. The next
day, the reaction mixture was heated at reflux for 90 min, and then the solvent
was evaporated in vacuo. The crude product was purified by reverse phase
HPLC to yield an off-white solid.

MH* = 465 |
STEP G

A solution of the off-white solid prepared in Step F above (0.86 g, 1.49

mmol) in 15 mL of TFA was stirred at room temperature for 5 h. The excess
TFA was evaporated to yield an oil. ‘
STEPH .

To a solution of the oil prepared in Step G above (0.06 g, 0'12 mmol) in
7 mL of dioxane was added TEA (37.6 mg, 0.37 mmol) followed by addition of
cyclohexylcarbony! chloride (0.018 g, 0.12 mmol). The reaction mixture was
stirred overnight at room temperature. The solvent was evaporated in vacuo
yield the title compound, cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-
4H-quinazolin-3-yl)-2-cyclohexyl-ethyl]-amide as a white rsolid.

MH* = 475

'H NMR (300 MHz, DMSO-dg): 81.13-2.51 (m, 22H), 3.43 (m, 2H), 3.86
(m, 1H), 4.40 (d, J = 15.2 Hz, 1H), 4.41 (d, J = 15.5 Hz, 1H), 6.93-7.41 (m, 8H),
7.77 (m, 3H).
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Example 20
Cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-2-

(R)-cyclohexyl-ethyll-amide (Compound #485)

©/ 4;)\/
N (Z)
STEP A A

To a solution of fert- butoxycarbonylammo (R)-cyclohexyl-acetic acid
(2.57 g, 10.0 mmol), (Boc)20 (2.83 g, 13.0 mmol), and NH4CO3 (1.0 g, 12.6
mmol) in 50 mL of acetonitrile was added 0.05 mL of pyridine, and the reaction

10

mixture was stirred at room temperature overnight. Water (50 mL) was added,
and the reaction mixture was concentrated to %2 the original volume. The
suspension was filteréd, and a WhitGASOIid was collected and washed with
water.
STEPB ‘
The white solid prepared in Step A above, (0.65 g) was suspended in
CHxCl, (20 mL), and 10 mL of TFA was added. The reaction mixture was
stirred at room temperature for 3 h. The solvent was evaporated in vacuo to

yield a residue.

STEP C

A solution of the residue prepared in Step B above (0.66 g, 2.44 mmol)
and 2-nitro-5-phenoxybenzaldehyde (0.4 g, 1.63 mmol) in 40 mL of THF was
stirred for 30 min. Then NaBH(OACc)s (0.521 g, 2.44 mmol) was added, and the
reacﬁon mixture was stirred overnight at room temperature. The reaction
mixture was quenched with 1N NaOH and extracted with EtOAc (3x). The
combined extracts were washed with brine and dried over MgSOQ.. The
solution was filtered, and the filirate was evaporated in vacuo to yield a residue.
STEPD

To a solution of the residue prepared in Step C above (0.31 g, 0.8
mmol) in 10 mL of THF was added 4.0 mL of BHzeTHF, and the mixture was
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heated at reflux overnight. The reaction was cooled in ice and quenched with
1.5 mL of HCI, and the resultant mixture heated at reflux for 90 min. The
solution was basified with 3N NaOH and extracted with CHoCl, (3x). The
combined extracts were washed with brine, dried over NaoSO,, filtered and
then evaporated in vacuo to yield an oil. Flash chromatogréphy (8-5% MeOH
in CHCly) yielded a yellow oil. |

MH*= 370
STEPE

To a solution of the yellow oil prepared in Step D above (0.44 g, 1.2
mmol) and TEA (0.35 mL, 2.5 mmol) in CH,Cl, (10 mL) was added
cyclohexanecarbonyl chloride (0.21 g, 1.4 mmol). The resulting rhixture was

stirred overnight at room temperature. Next, the reaction mixture was diluted
with additional CH2Cl, and washed with water, and then brine, and then dried
over NagSQ4. The solution was filtered, and the solvent was evaporated in
vacuo to yield a crude product. Flash chromatography of the crude product (5-
15% EtOAc in CH2C|2) yielded a yellow foam.

MH* = 480
STEP F

A solution of the yellow foam prepared in Step E above (0.78 g, 1.63
mmol) in 100 mL of EtOH and 30 mL of THF was hydrogenated (40 psu)
overnight with 10% Pd/C. The catalyst was removed by filtration and BrCN

(0.19 g, 1.63 mmol) was added. The reaction mixture was stirred at room

temperature. The solvent was evaporated in vacuo and the residue was

purified by reverse phase HPLC to yield the title compound as a brown solid.
MH* = 475

Example 21
4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4, ‘N-dicvclohexvl-l\l-methvl-

butyramide (Compound #85)
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N NH,
EP A

A solution of succinic anhydride (1 g, 0.01 mol) and Cul (0.2 g, 0.001

mol) in THF (20 mL) was cooled to —20°C. Cyclohexyl magnesium chloride
(2.0M in diethyl ether, 6 mL, 0;012 mol) was added slowly to the reaction
mixture. (A purple color formed, but it disappeared after the addition was
finished.) The cooling bath wés removed, and the reaction mixture was stirred
one hour at room temperature. H-O (50 mL) and HCI (1N, 30 mL) were then
added to the reaction mixture. A precipitate formed which was collected by
filtration. CH2Cl2 (200 mL) was added into the filtrate.. The layers were
separated; the organi‘c layer was washed with saturated Na,SOj3 solution and
NaCl solution. The organic layer was dried with MgSO, and evaporated to yield
a colorless oil. A

'H NMR (300 MHz, CDCls): 81 .23-1.33 (m, 6H), 1.65-1.88 (m, 4H), 2.40
(m, 1H), 2.59-2.64 (m, 4H).
STEP B |

To a solution of the colorless oil prepared in Stép A above (1.1 9,6

. mmol) in CH.Cl> (50 mL), was added isobutyl chloroformate (1 mL, 6.3 mmol)

at 0°C followed by addition of TEA (2.5 mL, 18 mmol) and N-
methylcyclohexylamine (1 mL, 6.6 mmol).  The reaction mixture was stirred at
room temperature overnight. NaCl solution (100 mL) was then added. The
layers were separated, and the aqueous layer was extracted with CHxClo. The

organic fayers were combined, dried with MgSQy, and evaporated. Purification

by flash column chromatography (1:1 hexane:EtOAc) yielded a brown oil.

MH* 280.1
"H NMR (300 MHz, CDClg): §1.23-1.78 (m, 21H), 2.5 (m, 1H), 2.58-2.8
(m, 4H), 2.85 (s, 3H), 3.66 (m, 0.4x1H), 4.39 (m, 0.6x1H).
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STEP C
To a solution of NH,OAc (0.83 g, 11 mmol) and sodium

cyanoborohydride (0.045 g, 8 mmol) in MeOH (20 mL) was slowly added a
solution of the brown oil prepared in Step B above (0.2 g, 0.7 mmol) in MeOH
(5 mL). The reaction mixture was then stirred at room temperature overnight.
The MeOH was evaporated, and CHxCl, (100 mL) was added followed by 1N
HCI (5 mL). The mixture was stirred 5 min, and then basified with 1N NaOH (6
mL). The CH.Cl, layer was dried with MgSQO,, and then evaporated to yield an
oil.

MH* 281.1

'H NMR (800 MHz, CDClg): §1.0-1.75 (m, 21H), 2.2-2.3 (m, 1H), 2.4-2.7
(m, 4H), 2.77 (s, 3H), 3.6 (m, 0.4x1H), 4.3 (m, 0.6x1H).

STEPD

To a solution of the oil prepared in Step C above (0.3 g, 1.1mmol), 2-
nitro-5-phenoxybenzaldehyde (0.27 g, 1.1 mmol), and acetic acid (0.07 mL, 1.1
mmol) in CHzClz (10 mL) was added NaCNBHjz (0.07 g, 1.2 mmol). The
reaction mixture was then stirred at room temperature for 8 h. 1NHCI (10 mL) |
was then added, and the reaction mixture was stirred for 5 min and then was
basified by 1N NaOH (15 mL) The solution was extracted with CHgCIg (50
mLx2). The organic layer was dried with MgSO,4 and evaporated to yield an oil
which was purified on a column (1:1 hexane:EtOAc) to yield a yellow oil.

MH* 508.5

'H NMR (300 MHz, CDCly): 51.0-1.8 (m, 24H), 2.2-2.3 (m, 2H), 2.78 (s,
0.4x3H), 2.80(s, 0.6x3H), 3.57 (m, 0.4x1H), 4.0 (m, 2H), 4.5 (m, 1H), 4.37 (m
0.6x1H), 6.86 (m, 1H), 7.07 (d, J=8.33 Hz, 2H), 7.2-7.38 (m, 2H), 7.42-7.44 (m,
2H), 7.97 (d, J = 8.9 Hz, 1H). |
STEP E

To a solution of the yellow oil prepared in Step D above (0.34 g, 6.7
mmol) in MeOH (10 mL) was added 0.05 g of 10% Pd on activated carbon
under N2. The mixture was subjected to hydrogénation at 30 psi for one hour.

The catalyst was filtered out, and the MeOH was evaporated to yield an oil.

MH* 478.4
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'H NMR (300 MHz, CDCls): 81.1-1.77 (m, 24H), 2.05-2.19 (m, 2H), 2.78
(s, 0.4x3H), 2.79 (s, 0.6x3H), 3.5 (m, 0.4x1 H), 8.75 (s, 2H), 4.44 (m, 0.6x1H),
6.7 (d, J = 8.04 Hz, 1H), 6.8 (m, 2H), 6.93 (d, J = 7.9 Hz, 1H),7.02 (t, J= 7.3
Hz, 1H), 7.3 (m, 3H).
STEP F '

A mixture of the oil prepared in Step E above (0.2 g, 0.4 mmol) and
BrCN (0.044 g, 0.4 mmol) was refluxed in EtOH (10 mL) overnight. The EtOH
was evaporated. Diethyl ether (1 mL) and hexane (6 mL) were added to the
residue, and the mixture was stirred at room temperature for 30 min. The
suspension was filtered, and the title compound was collected as a solid HBr
salt.

MH* 503.7

"H NMR (300 MHz, CD3sOD): §1.1-1.9 (m, 22H), 2.15-2.28 (m, 2H), 2.5
(m, 1H) 2.74 (s, 0.4x3H), 2.78 (s, 0.6x3H), 3.47 (m, 0.4x1H), 3.97 (m, 1H), 4.3
(m, 0.6x1H), 4.4 (m, 2H), 6.9-7.1 (m? 5H), 7.12 (m, 1H), 7.35 (t, J = 7.76 Hz,

" 2H).

Example 22

‘ 4-(2-Amino-6-phenoxv-4H-quinazolin-3-vl)-4-(S)-.N-di‘cvclohexvl-l\l-methyl-

butyramide (Compound #346)

O

CHa

)i

|
N
| )\ ©
| N” @ NH,
STEP A

To an ice cooled solution of Boc-D-cyclohexylglycine (3.7 g, 0.014 mol),
HOBT (2.5 g, 0.018 mol) and N, O-dimethylhydroxylamine’HCI (1.8 g, 0.019
mol) in CH:Clz (100 mL) was added TEA (3.9 mL, 0.028 mol) followed by
addition of 1,3-dimethylamino propyl-3-ethylcarbodiimide (EDC, 3.6 g, 0.018
mol). The mixture was warmed to room temperature and stirred overnight.
EtOAc (300 mL) was then added to the reaction mixture. The reaction mixture

was washed with citric acid solution, aqueous NaHCQj3 solution, and NaCl
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solution. | he organic layer was dried with MgSQO, and evaporated to yield an
oil. The crude oil was used in the following step without further purification.
MH* 301.1
'H NMR (300 MHz, CDCly): §0.93-1.07 (m, 4H), 1.36 (s, 9H), 1.54-1.68
(m, 6H), 3.15 (s, 3H), 3.71 (s, 3H), 4.51 (m, 1H), 5.06 (m, 1H).

STEP B

To an ice cooled solution of the oil prepared in Step A above (4.6 g,
0.015mol) in THF (200 mL) was slowly added LiAIH, (1Min THF, 18 mL). The
ice bath was removed, and the reaction mixture was stirred at room
temperature for 30 min and then was cooled to 0°C again. A solution of
NaHSO, in water (5 mL) was then added slowly to the reaction mixture while
maintaining the temperature below 5°C. The mixture was extracted with EtOAc
(200mLx2), and the combined organic layers were washed with dilute citric acid
solution, saturated aqueous NaHCOs, and saturated aqueous NaCl solution,
and then dried with Na,SO,4 and evaporated to yield a colorless oil. The crude
oil was used in the following step without further purification.

MH* 242.1

H NMR (800 MHz, CDCls): §0.93-1.07 (m, 4H), 1.38 (s, 9H), 1.54-1.68
(m, 6H), 4.16 (m, 1H), 5.02 (m, 1H), 9.7 (m, 1H).

STEPC

To an ice cooled solution of triethylphosphonoacetate (6.3 mL, 0.039
mol) in THF (300 mL) was added NaH (60% dispersion in mineral oil, 1 g,
0.025 mol) in portions. The resUlting mixture was stirred at room temperature
for 30 minutes and then was cooled to 0°C again. A solution of the oil prepared
in Step B above (3.1 g, 0.013 mol) in THF (50 mL) was then added. The
reaction mixture was stirred for 5 min at 0°C and then for another 20 min at
room temperature. The reaction mixture was quenched with water, and
aqueous NaCl solution was added. The reaction mixture was extracted with
EtOAc (200 mLx2), dried with MgSQ,, and evaporated. The crude product was
purified by column chromatography (1:1 EtOAc:heptane) to yield an oil, which
turned into a white solid upon standing.
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'H NMR (300 MHz, CDCls): 80.93-1.07 (m, 4H), 1.3 (t, J = 7.3 Hz, 3H),
1.40 (s, 9H), 1.6-1.85 (m, 6H), 4.1 (m, 1H), 4.2 (m, 2H), 4.5 (m, 1H), 5.86 (dd, J
=15.6 Hz, J = 1.57 Hz, 1H), 5.86 (dd, J = 15.8, 5.5 Hz, 1H).
STEPD

To a solution of the white solid prepared in Step C above (4.0 g, 0.013
mol) in MeOH (50 mL) was added 0.4 g'of 10% Pd/C under No. The reaction
mixture was hydrogenated at 10 psi for one hour. The catalyst was removed
by filtration, and the MeOH was evaporated to yield a solid.

MH*314.2

'H NMR (300 MHz, CDCls): 80.96-1.2 (m, 6H), 1.25 (t, J = 7.1 Hz, 3H),
1.43 (s, 9H), 1.55-1.85 (m, 6H), 2.2 (m, 2H), 3.4 (m, 1H), 4.1 (m, 2H), 4.32 (m,
1H).
STEP E

A solution of the solid prepared in Step D above (3.5 g, 0.012 mol) and
LiOH (0.29 g, 0.012 mol) in THF:H2O (30 mL:30 mL) was stirred at room '

“temperature overnight. Citric acid (2.8 g, 0.014 mol) in H,O (10 mL) was

added. The reaction mixture was extracted with EtQOAc (100mLx2), dried with
MgSO,, and evaporated to yield a solid.

M 284.1

"H NMR (300 MHz, CDClg): §0.96-1.1 (m, 6H), 1.36 (s, 9H), 1.5 -1.8 (m,
6H), 2.3 (m, 2H), 3.33 (m, 1H), 4.22 (m, 1H). ‘
STEP F

To an ice cooled solution of the solid prepared in Step E above (3.4 g,
0.012 mol), HOBT (2.1 g, 0.015 mol) and N-methylcyclohexylamine (2 mL,
0.015 mol) in CHzCl> (100 mL) was added TEA (3.3 mL, 0.024 mol) followed by
addition of EDC (2.9 g, 0.015 mol). The reaction mixture was warmed to room
temperature and stirred overnight. EtOAc (300 mL) was added to the reaction
mixture. The resulting solution was washed with aqueous citric acid solution,
aqueous NaHCOg solution, and aqueous NaCl solution. The organic layer was
dried with MgSO, and evaporated to yield a light brown oil. The crude oil
product was used in the following step without further purification.

MH" 381.3
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"H NMR (300 MHz, CDCls): §0.96-1.37 (m, 12H), 1.42 (d, J = 1.7 Hz,
9H), 1.63-1.84 (m, 13H), 2.8 (s, 3H), 3.4 (m, 1H), 3.52 (m, 0.4x1H), 4.48 (m
0.6x1H).

STEP G

A solution of the oil prepared in Step F above (1 g, 2.6 mmol) in
20%TFA:CH.CI, (50 mL) was stirred at room temperature for 1 hour. The
solvent and most of the TFA was evaporated under reduced pressure. EtOAc
(100 mL) was added to the residue. The resulting solution was washed with
aqueous NaHCOj3 solution and NaCl solution, then dned with MgSQ,, and
evaporated to yield a brown oil.

MH* 281.2

"H NMR (300 MHz, CDCls): 61.1-1.9 (m, 25H), 2.5 (m, 1H), 2.79 (s,
0.4x3H), 2.85 (s, 0.6x3H), 3.5 (m, 0.4x1H), 4.3 (m, 0.6x1H).

STEPH -

To a solution of the oil prepared in Step G above (0.6 g, 2.1 mmol), 2-
nitro-5-phenoxybenzaldehyde (0.6 g, 2.3 ‘mmol) and acetic acid (0.15 mL, 2.1 ‘
mmol) in DCE (60 mL), was added NaBHsCN (0.2 g, 3.2 mmol). The reaction
mixturé was stirred at room temperature overnight, and then 1N NaOH (10 mL)
was added. The reaction mixture was extracted with CHgCig (50mLx2). The
combined organic layers were dried with MgSOQO4 and evaporated to yield a
residue which was purified by column chromatography (1:1 hexane:EtOAc) to
yield an oil.

MH* 508.5 ‘

"H NMR (300 MHz, CDCly): 50.96-1.99 (m, 23H), 2.34(m, 3H), 2.79 (s,
0.4x3H), 2.79 (s, 0.6x3H), 3.59 (m, 0.4x1H), 4.0 (m, 2H), 4.4 (m, 0.6x1H), 6.83
(m, 1H), 7.07 (d, J = 8.28 Hz, 2H), 7.2 (d, J = 7.5 Hz, 2H), 7.43 (t, J = 8.24 Hz,
2H), 7.97 (d, J = 8.25 Hz, 1H).

STEP!

To a solution of the oil prepared in Step H above (0.78 g, 1.5 mmol) in
MeOH (50 mL), was added 0.1 g 10% Pd/C under No. The reaction mixture
was hydrogenated at 30 psi for one hour. The catalyst was removed by
filtration, and the MeOH was evaporated. Preparative TLC yielded an oil.

MH* 478.6
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'H NMR (300 MHz, CDCl,): §0.96-2.0 (m, 23H), 2.3 (m, 3H), 2.78 (s,
0.4x3H), 2.79 (s, 0.6x3H), 3.75 (m, 0.4x1H), 3.75 (s, 2H), 4.42 (m, 0.6x1H),
6.64(dd, J = 1.5 Hz, J = 8.27 Hz, 1H), 6.78 (m, 2H), 6.89 (d, J = 7.84 Hz, 2H),
6.97 (, J = 6.43 Hz, 1H), 7.25 (m, 2H).

STEP J

A mixture of the oil prepared in Step | above (0.56 g, 1.2 mmol) and
BrCN (0.13 g, 1.23 mmol) in EtOH (20 mL) was stirred at room temperature
overnight. The EtOH was evaporated, and diethyl ether (50 mL) was added.
The reaction mixture was stirred at room temperature for 30 min and then was

filtered to yield the title compound as its HBr salt as a light brown solid.

MH* 503.7

"H NMR (300 MHz, CDCly): §0.9-2.18 (m, 25H), 2.5-2.6 (m, 1H), 2.81 (s,
0.4x3H), 2.87 (s, 0.6x3H), 3.51 (m, 0.4x1H), 4.16 (m, 2H), 4.3 (m, 0.6x1H),
6.72 (s, 1H), 6.91-6.97 (m, 2H), 7.11 (t, J = 7.4 Hz, 1H), 7.25 (d, J = 10 Hz, 2H),
7.31 (t, J = 7.6 Hz, 2H).

Examgle 23
4-[2-Amino-6-(2—methoxv-phenvl)-4H-quinazolin-3-vl]-4-(S)-cvcIohexvl-N—

methyl- N-phenethyl-butyramide (Compound #721)

I OCH,
! N (Z) NH, :
STEP A

D-Benzyloxycarbonylamino-cyclohexyl-acetic acid (13.3 g, 45.6 mmol),
HOBT (6.8 g, 50.1 mmol), and N, O-dimethylhydroxylamine hydrochloride (4.9
g, 50.1 mmol) were dissolved in CHxCl, (50 mL) with stirring. The resulting
solution was cooled in an ice-bath, and then TEA (13.3 mL, 95.7 mmol) and
DCC (50.1 mL, 50.1 mmol, 1Min CH.Cl,) were added. The reaction mixture
was stirred at 0°C for 1 h, then at room temperature for 4 h, and again cooled

-@

Z
o

to 0°C. The resulting white precipitate (dicyclohexylurea) was filtered off, and

the filtrate washed with 1N NaOH (2x), 10% citric acid (aqueous) (2x), and
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brine. The organic layer was dried (Na>SO,) and concentrated. Column
chromatography (10% EtOAc:heptane to 60% EtOAc:heptane) yielded a white
solid.

(M+H): 355.2°
STEP B ‘
To an ice-bath cooled solution of the solid prepared in Step A above
(14.1 g, 0.042 mol) in EtoO (300 mL) was added LiAlH4 (53 mL, 0.053 mmol,
1M in THF). The reaction mixture was stirred for 5 minutes. Then the cooling

bath was removed, and the reaction mixture was stirred an additional 30
minutes while warming to room temperature before a solution of NaHSO4 (8.9
g, 73.8 mmol) in H20 (0.33M) was added. The layers were separated, and the
aqueous layer was extracted with EtoO (3 x 100 mL). The organic layer was
washed with 1N HCI (3 x 50 mL), saturated aqueous NaHCO3 solution (50
mL), and brine (50 mL), and then dried (Na,SO,), and concentrated. The

resulting product, an oil, was stored at -20°C and used within 1 h without further

4purification.

(M+H): 276.2
STEPC 7 ‘

(Dimethoxy-phosphoryl)-acetic acid tert-butyl ester (25 mL, 126 mmol)
was dissolved in THF (400 mL) and cooled in an ice-bath with stirring.‘ The
addition of NaH (3.4 g, 84 mmol, 60% dispersion in mineral oil) led to a
gelatinous mass. The cooling bath was removed and then the slurry was
heated and stirred at 30°C for 20 minutes. The reaction mixture was cooled
again in an ice-bath, and a solution of the product prepared in Step B above
(~42 mmol) in THF (250 mL) was added. The reaction mixture was stirred for 5
minutes at 0°C and then for 35 minutes while warming to room temperature.
The reaction mixture was quenched with brine (250 mL). EtOAc (250 mL) was
then added, and the organic layer was separated. The aqueous layer was
extracted with EtOAc (2 x 100 mL), dried (NaxSQO,), and concentrated. Column
chromatography (heptane to 30% EtOAc:heptane) yielded a white solid.

(M+H): 374.2
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STEP D
To a nitrogen degassed/blanked solution of the white solid prepared in
Step C above (9.55 g, 25.5 mmol) in MeOH (200 mL) was added 10% Pd/C (1

g) in water (1.5 mL). The reaction mixture was evacuated and flushed three

times with Hy, and then shaken on a Parr apparatus at room temperature for 3

. h under Ha (38 psi). The reaction mixture was filtered through Celite® and
" concentrated under reduced pressure to yield a white solid that was used

without further purification.
(M+H): 242.2
STEPE
To a round-bottomed flask containing the white solid prepared in Step D
above (5.5 g, 22.8 mmol) in DCE (150 mL) was added 5-bromo-2-
nitrobenzaldehyde (5.24 g, 22.8 mmol). After stirring at room temperature for
30 minutes, NaBH(OAc)s (9.7 g, 45.6 mmol) was added, and the reaction

mixture was stirred at room temperature for 18 h. The reaction was quenched .

‘with 1N NaOH (100 mL). The Iayers were separated, and the aqueous layer

was extracted with DCM (3 x 25 mL). The combined organic layers were dried

over MgSOs,, filtered, and concentrated in vacuo to constant wéight. Column

chromatography (heptanes to 15% EtOAc/heptanes) yielded a yellow oil. |
(M+H): 455.2 '

STEPF |

To a stirred solution of the yellow oil prepared in Step E above (4 g, 8.8

mmol) in DCM (50 mL) was added TFA (50 mL). The résulting solution was

stirred for 2 h at room temperature, concentrated to a residue, stored for 2 h at

<1mmHg, and used in the following step without further purification.

(M+H): 399.1
STEP G

To a —10°C solution of the residue prepared in Step F above (8.8 mmol)
in THF (50 mL) and water (30 mL) was added 4N NaOH (10 mL, 40 mmol) and
di-tert-butyl dicarbonate (8.1 mL, 35.2 mmol). The cooling bath was removed,

and the solution was heated to 40°C with stirring for 20 h. The solution was
concentrated to the aqueous layer, cooled to 0°C, and the pH was adjusted to 2

with 2N HCI. The aqueous layer was extracted with DCM (3 x 30 mL) and the
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combined organic layers were dried and concentrated. Column
chromatography (heptanes to 30% EtOAc:heptanes) yielded an off-white solid
that was used in the following step without further purification.

(M+H): 499.1
STEPH

To a microwave vessel containing the off-white solid prepared in Step G
above (50 mg, 0.1 mmol) in DCM (0.5 mL) was added TEA (0.11 mL, 0.8
mmol), N-methylphenethylamine (27 mg, 0.2 mmol) and 2-chloro-1,3-
dimethylimidazolium chloride (43 mg, 0.25 mol) in DCM (0.5 mL). The resulting
solution was stirred at room temperature for 24 h, quenched with water (0.1
mL), and then concentrated under vacuum to yield a residue that was used
directly without further purification.

STEPI .

To the residue prepared in Step H above was added 2-
methoxyphenylboronic acid (23 mg, 0.15 mmol) in EtOH (0.5 mL), potassium
carbonate (21 mg, 0.15 mmol) in water (0.05 mL) and bis(diphenyl-
phosphino)ferrocene dichloropalladium (8.2 mg, 0.01 mmol). The reaction
mixture was degassed with nitrogen for 1 minute and then irradiated (uw) at
120°C for 6 minutes. The residue was suspended in EtOAc, loadedona 1 g
silica SPE cartridge and then eluted with 15 mLof EtOAc. The eluent was
concentrated in vacuo to yield a residue that was used directly in the following
step without further purification.

STEPJ ‘ :
To the residue prepéred in Step | above was added NH,CI (27 mg, 0.5
mmol) in EtOH (0.65 mL) and zinc dust (131 mg, 2.0 mmol). The reaction
mixture was irradiated (uw) at 80°C for 10 minuteé, cooled to room '
temperature, and filtered through a 70 micron polypropylene frit and used
directly as a solution in the following step.

STEP K

To the EtOH solution prepared in Step J above was added cyanogen
bromide (0.1 mL, 0.5 mmol, 5M in acetonitrile), and the resulting solution was
stirred for 36 h at room temperature. The reaction was quenched with 3M
NaOH (0.1 mL), was stirred for 5 minutes and then concentrated in vacuo. The
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resulting residue was suspended in EtOAc with 1% TEA and loaded on a 2 g
silica SPE cartridge and then eluted with 15 ml of EtOAc with 1% TEA. The
eluent was concentrated in vacuo. The resulting residue was purified by
preparative RP-HPLC to yield the title compound as a tan solid as the
corresponding TFA salt.
(M+H): 539.3
Example 24
Cyclopentanecarboxylic acid [2-(2-amino-6-o-tolyl-4H-quinazolin-3-yI)-
| ethyl]-amide (Compound #657)

CHs

STEP A .
To a single-neck 1-L round bottom flask was charged concentrated

sulfuric acid (440 mL). The flask was chilled in an ice-water bath, and
potassium nitrate (57.3 g, 0.567 mol) was added slowly in one portion, and the
reaction mixture was' stirred for 10 min, 3-Bromobenzaldehyde (100 g, 0.540
mol) was then added over a 15 min period, and the reaction mixturé wés stirred
in the ice-water bath for 45 min. The reaction mixture was poured onto 2 L of
crushed ice, and the ice was allowed to melt while stirring. The aqueous slurry
was extracted with dichloromethane (3 x 400 mL), and the combined organic
phases were washed with brine (200 mL), dried (MgSOQy), and concentrated in
vacuo to yield a solid (a mixture of the desired product as well as other nitration
isomers). This material was split into two portions, and each portion was
dissolved in dichloromethane/heptane (2:1, 400 mL) and loaded onto a Biotage
75L (800 g silica gel) column. The columns were eluted with heptane (2 L) and
1:19 ethyl acetate-heptane (10 L) to yield the desired compound as a solid.

mp 69-71°C.

Elemental analysis for C;H4BrNO3:
Calc'd: %C 36.55, %H 1.74, %N 6.09, %Br 34.74
Found: %C 36.68, %H 1.68, %N 5.88, %Br 35.01

167



WO 2006/017836 PCT/US2005/028191

10

15

20

25

30

HPLC: Rt = 3.273 min; ABZ+PLUS, 3 um, 2.1 x 50 mm. Gradient: A =
water (0.1% TFA), B = MeCN (0.1%TFA) @ 0.75 mL/min. Initial: A:B, 90:10. t
= 0.00 — 4.00 min (A:B, 10:90), t = 4.00 — 4.10 min (A:B, 0:100), t = 4.10 - 6.00
min (A:B, 0:100).
STEPB

A three-neck 2 L round bottom flask was charged with the solid prepared
in Step A above (30 g, 0.130 mol), 2-(amino-ethyl)-carbamic acid tert-butyl
ester (20.9 g, 0.130 mol), and DCE (700 mL). The reaction mixture was stirred
for 1 h, and then NaBH(OAc)s (68.9 g, 0.325 mol) was added. The reaction
mixture was heated at 40°C (exotherm observed, 47°C) for 3.6 h. The reaction
mixture was then cooled to 30°C and quenched with 3M sodium hydroxide
(exotherm observed, 39°C). The reaction mixture was diluted with water (500
mL), and the layers were separated. The aqueous phase was extracted with
dichloromethane (3 x 400 mL), and the combined organic phases were dried
(MgSO,) and concentrated in vacuoto yield crude product as a residual oil.
The residual oil was dissolved in 1:2 heptane-dichloromethane (400 mL) and
loaded onto a Biotage 75L column (800 g silica gel). The column was eluted
with héptane (4 L), then ethyl acetate-heptane, 1:9 (2L), 1:4 (4 L), 2.3 (2 L),
and 1:1 (4 L) to yield first an unidentified by-product (4 g, 18514-163B) followed
by the desired product as an oil that solidified to a yellow solid upon standing.

mp 43-46°C

Mass spectrum (Electrospray, positive mode): m/z = 373/375 (M*)

HPLC: R; = 2.321 min; ABZ+PLUS, 3 um, 2.1 x 50 mm. gradient: A =
water (0.1% TFA), B = MeCN (0.1%TFA) @ 0.75 mL/min. initial: A:B, 90:10.t=
0.00-4.00 min (A:B, 10:90), t = 4.00-4.10 min (A:B, 0:100), t = 4.10 ~ 6.00 min

" (A:B, 0:100)

STEPC

A 2 L Parr shaker bottle was charged with a slurry of 3.0 g of 5%
platinum (sulfided) on carbon in tetrahydrofuran (25 mL) followed by a solution
of the yellow solid prepared in Step B above (27.9 g, 74.5 mmol) in THF (600
mL). The bottle was agitated under hydrogen gas (20-25 psi) for 5 h. The
system required frequent re-pressurization during the initial 30 minutes of the
reaction. The catalyst was removed by filtration through Celite®, and the

168



WO 2006/017836 PCT/US2005/028191

10

15

20

25

30

filtrate was concentrated to yield a residue. The residue was used without
further purification.
Mass Spectrum (Electrospray, positive mode): m/z = 343/345 (M*)
HPLC: R; = 2.426 min; ABZ+PLUS, 3 um, 2.1 x 50 mm. Gradient: A =
water (0.1% TFA), B = MeCN (0.1%TFA) @ 0.75 mU/min. Initial: A:B, 90:10. t

~ = 0.00-4.00 min (A:B, 10:90), t = 4.00-4.10 min (A:B, 0:100), t = 4.106.00 min

(A:B, 0:100)
STEP D

A 3 L one-necked flask equipped with magnetic stirrer and a nitrogen
inlet was charged with the residue prepared in Step C above (26 g, 75.5 mmol)
in EtOH (600 mL). The reaction mixture was cooled in an ice bath and a
solution of cyanogen bromide‘in MeCN (5M, 15.1 mL, 75.5 mmol) was added in
one portion. The reaction mixture was warmed to room temperature, stirred for
4 days and then brought to reflux for 3 h. The reaction mixture was cooled to
room temperature, poured into water (1.2 L), basified with 3M aqueous sodium
hydroxide, and stirred in an ice-water bath for 2 h. The resulting solid was
collected by filtration, washed with 1:9 water:EtOH (250 mL), and dried to yield
a solid.

mp 199-205°C, decomp.

Mass spectrum (Electrospray, positive mode): m/z = 368/370 (M%)

Elemental analysis: (C1sH21BrN,Oy):

Calc’d: %C 48.79, %H 5.73, %N 15.17, %Br 21.64

Found: %C 49.63, %H 5.81, %N 15.30, %Br 21.22

Karl-Fisher: 0.14% (w/w) water

HPLC: R; = 7.967 min; Agilent Eclipse XDB-C8, 5 um, 4.6 x 150 mm.
Gradient: A = water (0.1% TFA), B = MeCN (0.1%TFA) @ 1.0 mL/min. Initial;

~ A:B, 90:10. t = 0.00-0.50 min (A:B, 90:10), t = 0.50~11.50 min (A:B, 5:95), t =

11.50-12.50 min (A:B, 5:95)
STEP E

To a reaction vessel containing the solid prepared in Step D above (66
mg, 0.18 mmol) was added 50% TFA:DCM (1.4 mL). The reaction mixture was
stirred at 40°C for 2 h and then was concentrated in vacuo to yield a residue,
which was taken into the next step without further purification.
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STEP F
To the residue isolated in Step E was added chloroform (0.5 mL), TEA

'(138 ulL, 0.99 mmol), and cyclopentanecarbonyl chloride (24 mg, 0.18 mmol) in

chloroform (0.2 mL). The mixture was stirred at room temperature overnight
and then was concentrated in vacuo. To the residue was added methanol (0.2
mL) and the solution was concentrated to furnish a residue.
STEP G

To a reaction vessel containing the residue prepared in Step F above
was added o-tolylboronic acid (37 mg, 0.27 mmol) in EtOH (1 mL), KoCOj3 (50
mg, 0.36 mmol) in water (0.2 mL), and [1,1’-Bis(diphenylphos-
phino)ferrocene]dichloropalladium (Il) (7 mg, 0.008 mmol). The reaction
mixture was irradiated (microwave) at 120°C for 6 min and then was
concentrated in vacuo. The residue was taken up in 1% TEA:EtOAc (0.8 mL)
and water (0.35 mL). The solution was absorbed onto diatomaceous earth and
eluted with 1% TEA:EtOAc. The eluate was concentrated to a residue and
then was purified by reverse-phase chromatography to yield the title
compound, cyclopehtanecarboxylic acid [2-(2-amino-6-o-tolyl-4H-quinazolin-3- |
yl)-ethyl]-amide as a trifluoroacetate salt as an oil.

MS m/z (MH*) caled 377.23, found 377.4

‘ Example 25
3-[2-Amino-6-(2-methoxy-phenyl)-4H-quinazolin-3-ylmethyl]-N-cyclohexyl-
N-methyl-benzamide (Compound #167)

| O
P CH '
N)\NHQ ®

To a flask containing 3-cyanobenzoic acid (10 g, 0.068 mol) in DCM
(300 mL) was added DIEA (47 mL, 0.27 mol) and N-methylcyclohexylamine
(13.3 mL, 0.1 mol) with stirring. The resulting solution was cooled to

approximately 0°C, and then 2-chloro-1 ,3-dimethylimidézolium chloride (23 g,

0.14 mol) was added with stirring. After 5 minutes, the cooling bath was

170



10

15

20

25

30

WO 2006/017836 PCT/US2005/028191

removed and the solution was warmed to room temperature over 4 h. The
reaction mixture was quenched with 100 mL of water, transferred to a
separatory funnel, shaken, and the layers were separated. The aqueous layer
was extracted with DCM (2x100 mL) and the combined organics were dried
over Na,SQ,, filtered, concentrated to a residue, and placed under vacuum (~1
mmHg) for 1 h.
STEPB

The residue prepared in Step A above was transferred to a Parr bottle
with EtOH (250 mL) and then was degassed and blanked with nitrogen before
12N aqueous HCI (28 mL, 0.34 mol) and 10% Pd/C (1.6 g) slurried in water
were added. The resulting slurry was exposed to 50 psi of H, for 14 h at room
temperature using standard Parr techniques and then degassed with nitrogen
for 5 minutes and filtered through a pad of Celite®. The resulting solution was
concentrated to the aqueous layer and transferred to a separatory funnel with
water (100 mL) and DCM (50 mL). The layers were separated and the
aqueous layer was eXtracted with DCM (2x25 mL). The combined organic
layers were extracted with 0.5N HCI (25 mL), and the layers were separated.
The combined aqueous layers were adjusted to pH >9 with 3N NaOH and
extracted with DCM (5x50 mL). The c.ombined organic layers were dried-over
Na2S0,, filtered, concentrated to a residue, and placed under vacuum (~1
mmHg) for 1 day.

MS m/z (MH*) calcd 247.2, found 247.3

STEPC

To a round-bottomed flask containing the residue prepared in Step B
above (6.7 g, 0.032 mol) in DCE (175 mL) was added 5-bromo-2-
nitrobenzaldehyde (7.4 g, 0.032 mol). After stirring at room temperature for 30
min,AANaBH(OAc)\o, (18.7 g, 0.065 mol) was added, and the reaction mixture was
stirred at room temperature for 18 h. The reaction mixture was quenched with

1N NaOH (100 mL). The layers were separated, and the aqueous layer was

extracted with DCM (3x25 mL). The combined organic layers were dried over
MgSOQ;, filtered, and concentrated in vacuo to constant weight to yield a
residue which was used in the following step without further purification.

MS m/z (MH") calcd 460.1, found 460.4
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STEPD

To a solution of the residue prepared in Step C above (27 mg, 0.059
mmol) in EtOH (0.5 mL) was added K.COj (12.3 mg, 0.089 mmol) in-water
(0.025 mL), 2-methoxyphenylboronic acid (13.5 mg, 0.089 mmol) and

bis(diphenyl-phosphino)ferrocene dichloropalladium (4.9 mg, 0.006 mmol).
The reaction mixture was irradiated (uw) at 100°C for 10 min. After cooling to
room temperature, the solution was used directly in the following step.

MS m/z (MH") calcd 488.3, found 488.6
STEP E . A
To the solution prepared in Step D above was added SnCl, (56 mg, 0.30
mmol) in EtOH (0.2 mL), and the resulting solution was stirred at room
temperature for 36 h. The reaction mixture was quenched with water (0.1 mL)
and TEA (0.2 mL), stirred for 5 minutes, and concentrated to a residue. The
residue was suspended in 1% TEA in EtOAc and loaded on a 2 g silica SPE
cartridge and then eluted with 15 ml of 1% TEA in EtOAc. The eluent was
concentrated in vacuo to yield a residue which was used directly in the next
step wifhout further burificatidn.

MS m/z (MH") caled 458.3, found 458.7
STEP F ‘ }
The residue prepared in Step E above was dissolved in EtOH (0.75 mL),
and cyanogen bromide (0.047 mL, 0.24 mmol, 5M in MeCN) was added. The
resulting solution was stirred for 18 h at room temperature. The reaction

mixture was quenched with 3V NaOH (0.1 mL), stirred for 5 minutes, and
concentrated in vacuo. The residue was suspended in DCM:wéter (1 mL:0.1
mL), and the inorganic materials were removed by SLE (solid liquid extraction)
cartridge. After concentration, the resulting residue was purified by preparative
RP-HPLC to yield the title compound, 3-(2-amino-6-phenoxy-4H-quinazolin-3- -
ylmethyl)-N-cyclohexyl, N-methyl-benzamide aé an oil.

MS m/z (MH") calcd 483.3, found 483.6

Example 26
3-(2-Amino-6-phenoxv-4H-quinazolin-3-v|methvl)—N—cchoheva-N—

methyl-benzamide (Compound #62)
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To a solution of 3-(tert-butoxycarbonylamino-methyl)-benzoic acid (1.00
g, 3.98 mmol) in 21 mL of DMF was added 1,1'-carbonyldiimidazole (0.645 g,
3.98 mmol). After 1.5 h of stirring at room temperature, N-
methylcyclohexylamine (0.98 mL, 7.50 mmol) was added. After another 2 h of
stirring, 50 mL of water was added to the reaction mixture. The reaction
mixture was then extracted with diethyl ether. The diethyl ether extracts were
combined, washed with water (2x) and brine (2x), dried over Na,SO4. After
filtration, the diethyl ether solution was concentrated in vacuo to yield an oil.

MS m/z (MH*) = 347
STEPB -

To a solution of the oil prepared in Step A above (0.402 g, 1.17 mmol) in
CH.Cl (40 mL), was added TFA (4.0 mL). The reaction mixture was stirred
overnight, and then 3N NaOH solution (35-40 rﬁL) was added with vigorous

stirring. The organic layer was separated, dried over Na>SO,, filtered, and
evaporated to yield an oil.

MS m/z (MH*) = 247
STEP C ﬂ

A solution of the oil prepared in Step B above (0.051 g, 0.21 mmol) and
2-nitro-5-phenoxybénzaldehyde (0.051 g, 0.21 mmol) in 1 mL of DCE was
stirred for 10 minutes. Then NaBH(OAc); (0.062 g, 0.29 mmol) was added.
The reaction mixture was stirred overnight at room temperature, and then 3N
NaOH solution was added with vigorous stirring. The organic layer was
separated, dried over NaxSQy, filtered, and evaporated to yield a thick oil.

MS m/z (MHY) = 474
STEPD

A mixture of the oil prepared in Step C above (0.049 g, 0.10 mmol) and
tin(ll) chioride dihydrate (0.124 g, 0.55 mmol) in 0.4 mL of EtOH was refluxed
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for 1 hour. The reaction mixture was cooled and saturated NaHCO3 solution

and EtOAc were added with thorough mixing. The organic layer was

separated, dried over Na,SOy, filtered, and evaporated to yield a glassy solid.
MS m/z (MH") = 444

 STEPE

A solution of the glassy solid prepared in Step D above (0.037 g, 0.084
mmol) and cyanogen bromide (0.013 g, 0.12 mmol) in 2 mL of EtOH was
refluxed for 2 h. The reaction mixture was cooled and evaporated. The
residue was triturated with diethyl ether and filtered to yield the title compound
as a brown solid. ‘

MS m/z (MH") = 468

Example 27
4-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4-( S)-cyclohexyl-butyryli-

methyl-amino}-cyclohexanecarboxylic acid (Compound #714)

O

i

‘ O : N
©/, \©f\N4j\/\lr
P~ @) OH

o)

)L

STEP A _
A solution of 4-cyclohexanonecarboxylic acid ethyl ester (6 g, 35 mmol),

methylamine’HClI salt (2.4 g, 35 mmol), triethylamine (0.15 mL, 3 mol%) and
wet 5% Pd/C (0.18 g, 3% wt) in MeOH (100 mL) was placed into a
hydrogenation bottle. The reaction mixture was subjected to hydrogenation at
60 psi and 50°C overnight. The catalyst was removed by filtration, and the ’
MeOH was evaporated. The residue was stirred in EtOAc: hexane (1:1) for 30
min. The suspension was filtered, and a white solid was collected as its HCI
salt.

MS m/z (MH*) = 186.2
STEP B
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To an ice cooled solution of 4-tert-butoxycarbonylamino-4-(S)-
cyclohexyl-butyric acid (3.8 g, 0.014 mol; prepared as in Example 22, Steps A-
E) in CH,Cl2 (200 mL), was added the amine (3.2 g, 0.0144 mol) prepared in
Step A, HOBT (2.4 g, 0.017 mol) and TEA (5.5 mL, 0.042 mol) followed by
addition of 1,3-dimethylamino propyl-3-ethylcarbodiimide (EDC) (3.3 g, 0.017
mol). The reaction mixture was allowed to warm to room temperature and was
stirred overnight. EtOAc (300 mL) was then added to the reaction mixture.
The resulting mixture was washed with citric acid solution, aqueous NaHCQOg,
and brine. The organic layer was collected, dried (MgSO,) and evaporated to
yield an oil. The crude oil was used in the next step without further purification.

MS m/z (MH") = 453.1
STEP C |

A solution of the material (6 g, 13 mmol) isolated in Step B in 20%TFA-

CHCI, (100 mL) was stirred at room temperature for 3 h. The solvent and
most of TFA was evaporated, and EtOAc (200 mL) was added to the residue. .

‘The EtOAc extract was washed with ‘aqueous NaHCOj solution and brine and

then dried (MgSO,) and evaporated to yield a light brown oil.

MS nmvz (MH*) = 353.3
STEP D

To a solution of the oil (4.8 g, 13.6 mmol) from Step C in DCE (200 mL)
was added 2-nitro-5-phenoxybenzaldehyde (3.9 g, 16 mmol), acetic acid (0.9

mL), and NaBH(OAc); (4.7 g, 20 mmol). The reaction mixture was stirred
overnight, and then extracted with EtOAc (2x200 mL). The organic layers were

| combined, dried (Mg>SO4), and evaporated. Purification on a silica gel column

(1:1 heptane:EtOAc) yielded an oil.

MS m/z (MH") = 580.4
STEP E A

To a solution of the oil (2.9 g, 5 mmol) isolated in Step D in MeOH (100
mL) was added 10% Pd/C (0.29 g) on activated carbon under N». The reaction
mixture was subjected to hydrogenation at 5 psi for 2 h. The catalyst was
removed by filtration, and then the MeOH was evaporated. Purification on flash
silica gel (100% EtOAc) yielded a solid.

- MS m/z (MH") = 550.7
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STEPF
A solution of the solid isolated (2.2 g, 4.1 mmol) in Step E and BrCN (3M
in CHzCl, 1.4 mL, 4.3 mmol) in EtOH (50 mL) was stirred at room temperature

overnight. The EtOH was evaporated to yield a residue which was purified on
silica gel (10% 1M NHjs in MeOH:CHCl,) to yield a solid.

MS m/z (MH*) = 575.3
STEP G

A solution of the solid (1.75 g, 3 mmol) isolated in Step F in MeOH (20
mL) and 1N NaOH (3.2 mL, 3.2 mmol) was stirred at room temperature over
the weekend. Mass spectral analysis indicated that starting material was still
left so additional 1N NaOH (3 mL) was added. The solution was stirred at room
temperature for 6 h. Citric acid (1.4 g, 6.6 mmol) was added, and the reaction
mixture was stirred for 1 h. The solvent was evaporated to yield crude product.
1.2 g of the crude product was purified by HPLC to yield title compound, 4- -{[4-
(2-Amino-6-phenoxy-4H-quinazolin-3- -yl)-4-cyclohexyl-butyryl]-methyl- amlno}
cyclohexanecarboxylic acid, as a white solid.

MS m/z (MH*) = 547.4

"H NMR (300 MHz, CD;0D): §0.91-1.25 (m, 4H), 1.51-1.76 (m, 10H),
2.02-2.21 (m, 8H), 2.57-2.76 (m, 1H), 2.81 (s, 3H), 3.5 (m, 0.4x1H), 3.73 (s,
2H), 4.15 (m, 2H), 4.4 (m, 0.6x1H), 6.72 (s, 1H), 6.94 (d, J = 7.78 Hz, 2H), 7.10
(t, J = 7.44 Hz, 1H), 7.2-7.36 (m, 4H),

‘ Example 28
(S)-enantiome( of 4-(2-Amino-6-phenoxv-4H-quinazolin-3-_vl)-4,N-

dicvcloheva-N-(z-hvdroxv-ethyl)-butyramide (Compound #736)
OH

el Y U

To an ice cooled solution of Boc-D-cycIohexylglycine (10 g, 39 mmol),

N, O-dimethylhydroxyamine’HCI salt (4.6 g, 46 mmol) and HOBT (7 g, 51 mmol)
‘ 176
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in CH.Cl2 (200 mL), TEA (11 mL) was added followed by addition of EDC (10 g,
51 mmol). The reaction mixture was allowed to warm to room temperature and
was then stirred overnight. EtOAc (300 mL) was added. The reaction mixture
was then washed with citric acid solution, NaHCOs3; solution, and NaCl solution.

The organic layer was collected, dried with MgSO4 and evaporated to yield a

- colorless oil. The crude product was used without further purification.

MH* 301.2

STEP B
" To an ice cooled solution of the oil isolated in Step A above (12.3 g, 40

mmol) in THF (100 mL) was slbwly added LAH (1M solution in THF, 45 mL) so
as to keep the reaction temperature below about 5°C. The ice bath was
removed, and the reaction mikture was stirred at room temperature for 20 min.
A solution of NaHSO4 (7.3 g) in water (10.mL) was slowly added to quench the
reaction. The reaction mixture was then filtered through Celite®. EtOAc (300
mL) was added to the filtrate, and the organic layer was washed with NaCl
solution, dried with MgSO4 and evaborated to yield an oil. The crude produdt
was used without further purification.

MH* 2422
STEPC ,
To an ice cooled solution of trimethyl phosphonoacetate (19 mL, 0.11
mol) in THF (200 mL) was added 60% NaH (3.1 g,‘0.08 mol) in portions. The
ice bath was removed, and the reaction mixture was stirred at room

temperature for 30 min. The reaction mixture was cooled to 0°C again before a

solution of the oil isolated in Step B (9 g; 37 mmol) in THF (200 mL) was
added. The reaction mixture was stirred at room temperature for another 20
min. Water (100 mL) was added, and most of the THF was evaporated. The
product was extracted into EtOAC (400 mL), and the drganic layer was washed
with NaCl solution and dried with MgSO4. Column chromatography (1:1
heptane:EtOAc) yielded a white solid. |

'H NMR (300 MHz, CDCls): §1.1-1.3 (m, 7H), 1.44 (s, 9H), 1.6-1.8 (m,
5H), 8.73 (s, 3H), 4.17 (m, 0.6x1H), 4.58 (m, 0.4x1H), 5.9 (dd, J=1.4 Hz, J =
15.6 Hz, 1H), 6.88 (dd, J = 5.6 Hz, J = 15.6 Hz, 1H).
STEPD
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To a solution of the white solid isolated in Step C (9 g, 30 mmol) in
MeOH (100 mL) was added 10% Pd on activated carbon (1 @) under No. The
reaction mixture was hydrogenated at 20 psi for 4 hours. The catalyst was
removed by filtration, and the MeOH was evaporated to yield a white solid.

'H NMR (300 MHz, CDCl3): 80.9-1.3 (m, 7H), 1.43 (s, 9H), 1.5-1.8(m,
6H), 2.37 (i, J = 7.52 Hz, 2H), 3.4 (m, 1H), 3.67 (s, 3H), 4.29 (m, 1H).

STEPE

To a solution of the solid isolated in Step D (9 g) in MeOH (100 mL) was
added 1N NaOH (31 mL). The reaction mixture was stirred atroom
temperature overnight. Citric acid (7 g) was added,’land the MeOH was
removed in vacuo. The product was extracted into EtOAc (300 mL). The
organic layer was washed with NaCl solution and then dried with MgSO;4 to
yield a white solid.

MH™284.1
STEP F

To an ice cooled solution of N—cyclohexylethénolamine (0.55¢9,39 _
mmol) in CHxCl, (200 mL), the solid isolated in Step E (1.0 g, 3.5 mmol), HOBT
(0.62 g 4.5 mmol), TEA (1.0 mL) were added followed by EDC (0.87 g, 4.5
mmol). The reaction mixture was allowed to warm to room temperature and

was stirred overnight. EtOAc (300 mL) was added to the reaction mixture. The
reaction mixture was washed with citric acid solution, NaHCOj solution, and
NaCl solution. The organic layer was collected, dried with MgSQ,, and
evaporated to yield an oil. The crude oil product was used without.further
purification. |

MH* 411.4
STEP G .
" A solution of the oil isolated in Step F (1.5 g, 3.6 mmol) in 20%
TFA:CH:Cl, (60 mL) was stirred at room temperature for one hour. The solvent
and most of the TFA was evaporated, and EtOAc (200 mL) was added. The
reaction mixture was washed with NaHCO; solution and NaCl solution. The

organic layer was dried with MgSO, and evaporated to yield a light brown oil.
MH* 311.0
STEPH
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To a solution of the oil isolated in Step G (0.4 g, 1.3 mmol) and 2-nitro-5-
phenoxybenzaldehyde (0.31 g, 1.3 mmol) in 1,2-dichloroethane (50 mL),
NaBH(OAc)s (0.37 g, 2.0 mmol) was added. The reaction mixture was stirred
at room temperature overnight. A solution of 1N NaOH was added, and the
reaction mixture was extracted with EtOAc (2x200 mL). The organic layer was
dried with MgSO, and evaporated. Purification by column chromatography (1:1
heptane/EtOAc) yielded an oil.

MH* 538.4
STEP | ‘

Toa solutionl of the oil iéolated in Step H (0.07 gm, 0.13 mmol) in MeOH
(10 mL) was added a catalytic amount of 10% palladium on activated carbon
under No. The reaction mixture was subjected to hydrogenation at 5 psi for one
hour. The catalyst was filtered out, and the MeOH was evaporated to yield a
residue. Purification by preparative TLC (100% EtOAc) yielded an oil.

MH* 508.3

STEP J

To a solution of the oil isolated in Step 1 (0.03 g, 0.06 mmol), BrCN (3M
in CHzClz, 0.02 mL) in EtOH (5 mL) was added. The reaction mixture was

‘stirred at room temperature overnight. The EtOH was evaporated to yield an

oil which was stirred in diethyl ether (50 mL) for 30 min. A solid formed, and
was collected by filtration. The product was isolated as a solid, as its
corresponding HBr salt.

MH* 533.3 A

'H NMR (300 MHz, CDCls): §0.9-1.9 (m, 22H), 2.0-2.2 (m, 1H), 2.3-2.5
(m, 2H), 3.3-3.8 (m, 5H), 4.1-4.3 (m, 3H), 6.72 (s, 1H), 6.91 (d, J = 8.54 Hz,
2H), 7.15 (d, J = 8.25 MHz, 1H), 7.2 (m, 2H) 7.34 (t, J = 7.8 Hz, 2H).

| Example 29
S-enantiomer of 4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-N-cyclohexyl-
4-(1,4-dioxa-spiro[4.5]dec-8-yI)-N-methyl-butyramide (Compound #730)
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A solution of N-benzyloxycarbonyl-oc-phosphonoglycine trimethyl ester (5
g, 15 mmol) and DBU (2.3 mL, 15 mmol) in THF (50 mL) was stirred at room
temperature for 10 min before adding dropwise a solution of 1,4-

0) i

cyclohexanedione mono-ethylene ketal (2.4 g, 15 mmol) in THF (20 mL). The
reaction mixture was stirred at room temperature overnight before adding 5%
HCI (50 mL). The reaction mixture was extracted with EtOAc (83x100 mL). The
combined organic layers were washed with aqueous NaCl solution, dried with
MgSO0s, and evaporated. Column chromatography (1:'1 hexahe:EtOAc) yielded
a light yellow oil which turned into a solid upon standing.

MH* 362.1
STEPB

A solution of the solid isolated in Step B (3.2 g, 8.8 mmol) and R, R-(+)-
BPE (1,2-bis(phospholano)ethane)-Rh catalyst (0.03 g) in MeOH (60 mL) was
placed into a Parr high' pressure reactor and subjected to hydrogenation under

410 psi for three days. The MeOH was removed, and column chromatography
(1:1 hexane:EtOAc) yielded an oii which turned to a solid overnight.

MH* 364.2 | ‘
STEPC

To a solution of the solid isolated in Step B (2.8 g, 8 mmol) in MeOH (50
mL) was added 1N NaOH (8 mL, 8 mmol). The solution was stirred at room

temperature overnight. Citric acid (3.1 g, 17 mmol) was added, and the
reaction mixture was stirred another 10 min. The MeOH was evaporated, and
the resulting solution was extracted with EtOAc (200 mL). The organic layer
was washed by aqueous NaHCOj solution and aqueous NaCl solution and then
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was dried with MgSQO4. Evaporation yielded an oil, which turned to a solid upon
standing.

MH" 348.1
STEPD

To an ice-cooled solution of the solid isolated in Step C (2.8 g, 8 mmol),

N, O-dimethylhydroxylamine’HCI salt (0.86 Qm, 8.8 mmol) and HOBT (1.5 g, 11
mmol) in CHxCl2 (100 mL) was added TEA (3 mL) followed by addition of EDC
(2.2 g, 11 mmol). The reaction mixture was allowed to warm to room
temperature ahd was stirred overnight. EtOAc (100 mL) was added 1o the
reaction mixture which was then washed with citric acid solution, NaHCO3
solution, and NaCl solution. The organic layer was then dried with MgSQO4 and
evaporated to yield an oil. The crude oil product was used without further
purification.
~ MH*393.3

STEPE , ,

To an ice cooled solution of the oil isolated in Step D (2.8 g, 7.1 mmol) in
THF (50 mL) was slowly added LAH (1M solution in THF, 7.2 mL) in order to
keep the reaction temperature below 5°C. The ice bath was removed, and the
reaction mixture was stirred at room temperature for 20 min. A solution of
NaHSO4 (1.1 g) in water (3 mL) was slowly added to quench the reaction. The
reaction mixture was then filtered through Celite®. EtOAc (100 mL) was
added, and the organic layer was washed with NaCl solution, dried with
MgSO,, and evaporatéd to yield an oil. The crude oil product was used without
further purification.

MH* 334.1
STEP F _

To an ice cooled solution of trimethyl phosphonoacetate (3.5 mL, 21
mmol) in THF (200 mL) was added 60% NaH (0.6 g, 14 mmol) in portions. The
ice bath was removed and the reaction mixture was stirred at roém temperature

for 30 min. The reaction mixture was cooled to 0°C again before a solution of
the oil isolated in Step E (2.3 g, 7 mmol) in THF (100 mL) was added. The ice
bath was removed, and the reaction mixture was stirred at room temperature
for another 20 min. Water (50 mL) was added, and most of the THF was
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evaporated. The aqueous solution was extracted with EtOAc (200 mL), and
the organic layer was washed with NaCl solution and dried with MgSQ,.
Purification by column chromatography (1:1 heptane/EtOAc) yielded a white
solid.

MH* 390.2
STEP G

A solution of the white solid isolated in Step F (1.7 g, 4.4 mmol), 10%
Pd/C (1.1 g), Boc anhydride (1.0 g, 4.4 mmol), 1,4-cyclohexadiene (3 mL, 44
mmol) in EtOH (50 mL) was stirred at room temperature for 3 hours. The

catalyst was removed by filtration, and EtOH was evaporated to yield a
colorless oil.

MH* 358.2
STEPH

The oil (1.1 g) isolated in Step G was dissolved in MeOH (20 mL) before
adding 1N NaOH (3.0 mL). The reaction mixture was stirred at room

temperature overnight and then was acidified with citric ac'id‘(1 29). The
MeOH was removed by vacuum. The product was extracted into EtOAc (100
mL). The organic layer was washed with NaCl solution, dried with MgSO4, and.
concentrated to yield a yellow oil. |
MH" 342.1 -
STEP |
To an ice cooled solution of the oil isolated in Step H (0.82 g, 2.4 mmol),
N-methylcyclohexylamine (0.35 mL, 2.7 mmol), HOBT (0.42 g, 3.1.mmol) in
CHoCl, (50 mL), was added TEA (0.7 mL) followed by addition of EDC (0.62 g,
3.1 mmol). The reaction mixture was allowed to warm to room temperature
and was stirred overnight. EtOAc (100 mL) was added. The reaction solution

was washed with citric acid solution, NaHCOa solution, and NaCl solution. The
organic layer was separated, dried with MgSQ,, and evaporated to yield a
brown oil which was used without further purification.

MH"* 439.3, MH* 339.1 (M-Boc) |
STEP J

A solution of the oil isolated in Step | (1.0 g, 2.3 mmol) in 20%TFA-
CHCl, (60 mL) was stirred at room temperature for one hour. The solvent was
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evaporated along with most of the TFA, and EtOAc (100 mL) was added. The
reaction mixture was washed with NaHCO; solution and NaCl solution. The
organic layer was dried with MgSO, and evaporated to yield a brown oil.

MH™* 339.0
STEP K .

To a solution of the oil isolated in Step J (0.4 g, 1.1 mmol) and 2-nitro-5-

phenoxy-benzaldehyde (0.3 g, 1.2 mmol) in 1,2-dichloroethane (20 mL), was
added NaBH(OAc); (0.44 g, 2.1 mmol). The reaction mixture was stirred at
room temperature overnight. A solution of 1N NaOH was then added. The
reaction mixture was extracted with EtOAc (1 00 mL). The organic layer was
dried with MgSO, and evaporated. Column chromatography (1:1
heptane:EtOAc) yielded an oil.

MH* 566.5
STEP L

To a solution of the oil isolated in Step K in MeOH (10 mL) was added

-10% Pd/C (0.02 Q) under N2. The reaction mixture was subjected to

hydrogenation at 5 psi for one hour. The catalyst was filtered out, and the
MeOH was evaporated to yield a residue. Purification by preparative TLC
(100% EtOAc) yielded an oil. |

MH* 536.4
STEP M

To a solution of the oil isolated in Step L (0.06 g, 0.1 mmol) in EtOH (5

mL) was added BrCN (3M in CH.Clp, 0.04 mL). The reaction mixture was

stirred at room temperature overnight. The EtOH was evaporated to yield an
oil that was stirred in diethyl ether (50 mL) for 30 min. A precipitate formed,
and the suspension was filtered to yield the title compound as a solid, as its
HBr salt. '

MH* 561.3

'H NMR (300 MHz, CD3OD): 50.9-1.8 (m, 22H), 2.3-2.5(m, 6H), 3.21(s
3H), 3.81 (s, 2H), 6.86 (m, 4H), 7.03 (m, 2H), 7.24 (m, 2H)

Example 30 |
(S)-enantiomer of 4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-N-

cyclohexyl-N-methyl-4-(4-oxo-cyclohexyl)-butyramide (Compound #732)
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A solution of the compound prepared as in Example 29 (0.06 g, 0.1
mmol) in 1N HCI (1 mL) and THF (1 mL) was stirred at room temperature
overnight. The THF waé evaporated, and the crude product was dissolved in a
small amount of MeOH. Purification by preparative HPLC vyielded the title
compound as a solid, as its corresponding TFA salt.

MH* 517.2

'H NMR (300 MHz, CDCls): §1.2-1.8 (m, 20H), 2.1-2.4 (m, 4H), 2.8 (d, J
= 15 Hz, 3H), 3.44 (m, 0.4x1H), 4.23 (s, 2H), 4.4 (m, 0.6x1H), 6.72 (s, 1H), 6.95
(d, J = 7.61 Hz, 2H), 7.12 (d, 1H), 7.27-7.34 (m, 4H).

Example 31
4-(2-Amino-6-phenoxv-4H-quinazolin-3-yI)FN-cvclohexvl-4-(4-hydroxy—

cyclohexyl)-N-methyl-butyramide (Compound #632)
OH

‘ N
' )\ 0
N NH,
STEP A

A solution of the compound prepared as in Example 29, Step A (4.04,
11 mmol), 10% Pd/C (4 g), Boc anhydride (3.6 g, 16 mmol), and 1,4~
cyclohexadiene (10.4 mL, 0.1 mol) in EtOH (60 mL) was stirred at room
temperature for 2 hours. The catalyst was removed by filtration, and the EtOH
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was evaporated to yield a residue. The residue was purified by column
chromatography (1:1 hexane:EtOAc) to yield a colorless oil.

MH* 330.0, MH* 230.2 (M—Boc)
STEPB

To a solution of the oil isolated in Step A (1 g, 3 mmol) in MeOH (20 mL)

-was added 1N NaOH (5 mL, 5mmol). The reaction mixture was stirred at room
temperature overnight. The MeOH was evaporated, and the product was

extracted into EtOAc (200 mL). The organic layer was washed with dilute HCI
solution, NaHCOj5 solution, aqerus NaCl solution, dried with MgSQOs4, and
evaporated to yield an oil.

MH" 314
STEP C

To an ice-cooled solution of the oil isolated in Step B (1.0 g, 3 mmol),
N, O-dimethylhydroxyamine'HCI salt (0.6 g, 6 mmol) and HOBT (0.78 g, 6
mmol) in CHCl, (50 mL), was added TEA (1.3 mL) followed by addition of EDC

(1.2 g, 6 mmol). The reaction mixture was allowed to warm to room

temperature and was then stirred overnight. EtOAc (100 mL) was added, and
the reaction mixture was washed with citric acid solution, NaHCOj3 solution, and
NaCl solution. The organic layer was dried with MgSO4 and evaporated to
yield an oil. The crude oil product was used without further purification.
| MH* 359.1, MH* 259.1 (M-Boc)
STEPD

To an ice cooled solution of the oil isolated in Step C (1.2 g, 3.3 mmol) in

THF (50 mL) was slowly added LAH (1M solution in THF, 4 mL) while keeping

the temperature below 5°C. The ice bath was removed, and the reaction
mixture was stirred at room temperature for 20 min. A solution of NaHSO4 (0.9
g) in water (3 mL) was slowly added to quench the reaction. The reaction
mixture was then filtered through Celite®. EtOAc (100 mL) was added and the
organic layer was washed with NaCl solution, dried with MgSQ,4 and
evaporated to yield an oil. The crude product was used without further
purification.

MH* 300.1, MH* 200.1 (M-Boc)
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STEPE
To an ice cooled solution of trimethyl phosphonoacetate (5.5 mL, 33
mmol) in THF (200 mL) was added 60% NaH (1.4 g, 22 mmol) in portions. The

ice bath was removed, and the reaction mixture was stirred at room

temperature for 30 min. The reaction mixture was cooled to 0°C again before a
solution of the oil isolated in Step D (3.4 g, 11 mmol) in THF (100 mL) was
added. The cooling bath was removed, and the reaction mixture was stirred at
room temperature for another 20 min. Water (50 mL) was then added, and
most of the THF was evaporated. The product was exiracted into EtOAc (200
mL), and the organic layer was washed with NaCl solution, dried with Mg‘SO4,
and evaporated. Purification by column chromatography (1:1 heptane:EtOAc)
yielded a white solid.

'"H NMR (800 MHz, CDCls): §1.1-1.8 (m, 12H), 3.73 (s, 3H), 3.93 (m,
1H), 4.25 (m, 0.6x1H), 4.68 (m, 0.4x1H), 5.9 (dd, J = 1.6 Hz, J = 14 Hz, 1H),
6.85 (dd, J = 5.1 Hz, J = 15 Hz, 1H).

STEP F

To a solution of the white solid isolated in Step E (2.0 g) in MeOH (50
mL) was added 10% Pd/C (0.2 g) under N, and the reaction mixture was
hydrogenated at 30 psi for three hours. The catalyst was removed by filtration,
and the MeOH was evaporated to yield an oil.

MH* 358.2, MH* 258.1 (M-Boc)

STEP G

To a solution of the oil isolated in Step F (1.15 g, 3.2 mmol) in MeOH (15

mL) was added 1N NaOH (5 mL, 5 mmol). The reaction mixture was stirred at

room temperature overnight. The MeOH was evaporated, and the product was
extracted into EtOAc (100 mL). The organic IayerAwas washed with dilute HCI
solution, NaHCOj3 solution, and aqueous NaCl solution, dried with MgSQO,, and
evaporated to'yield a colorless oil. |

MH* 344.1, MH" 342.0
STEPH

To an ice cooled solution of N-methylcyclohexylamine (0.4 mL, 3.0
mmol), the oil isolated in Step G (0.95 g, 2.8 mmol), and HOBT (0.41 g, 3.0
mmol) in CH.Cl, (50 mL), was added TEA (0.77 mL) followed by addition of
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EDC (0.58 g, 3.0 mmol). The reaction mixture was allowed to warm to room
temperature and then was stirred overnight. EtOAc (100 mL) was added. The
organic solution was washed with citric acid solution, NaHCO3 solution, and
NaCl solution. The organic layer was separated and dried with MgSO, and
then was evaporated to yield a brown oil. The crude oil product was used
without further purification. ‘

MH* 439.3, MH* 339.2 (M-Boc)

STEP1

A solution of the oil isolated in Step H (1.1 g, 2.5 mmol) in
20%TFA:CH.ClI, (50 mL) was 'stirred at room temperature for one hour. The
solvent and most of TFA was evaporated, and EtOAc (100 mL) was added.
The EtOAc solution was washed with NaHCOs solution and NaCl solution. The
organic layer was dried with MgSO, and evaporated to yield a brown oil.

MH* 339.2
STEPJ-

To a solution df the oil isolated in Step | (0.74 g, 2.1 mmol), 2-nitro-5-
phenoxybenzaldehyde (0.55 g, 2.2 mmol), and HOAc (0.15 mL) in 1,2-
dichloroethane (20 mL) was added NaBH3CN (0.20 g, 3.2 mmol). The reaction
mixture was sfirred at room temperature overnight. The reaction mixture was
poured into 1N NaOH (10 mL) and extracted with EtOAc (100 mL). The
organic layer was dried with MgSO, and evaporated. Purification by column
chromatography (1:1 héptane:EtOAc) yielded a colorless oil.

MH"* 566.2

' STEPK

A solution of the oil isolated in Step J (0.41 g, 0.72 mmol) in 1N HCI (2
mL) in THF (5 mL) was stirred at room temperature overnight. EtOAc (50 mL)
and NaHCOj solution (20 mL) were added to the reaction mixture. The organic
layer was separated, dried with MgSO, and evaporated to yield a colorless oil.

MH* 522.3
STEP L

To a solution of the oil isolated in Step K (0.14 g, 0.27 mmol) in MeOH (5
mL) was added NaBH, (0.01 g, 0.27 mmol). The reaction mixture was stirred

at room temperature for one hour. The MeOH was evaporated, and EtOAc (50
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mL) was added to the residue. The EtOAc solution was then washed with NaCl
solution, dried with MgSO,, and evaporated to yield a colorless oil.
MH* 524.6

STEP M

To a solution of the oil isolated in Step L (0.14 g) in MeOH (10 mL), 10%
Pd/C (0.01 g) was added under N2. The mixture was hydrogenated at 5 psi for
one hour. The catalyst was removed by filtration, and the MeOH was
evaporated to yield an oil.

MH* 494.3
STEP N 4

The oil (0.1 g) isolated in Step M was re-dissolved in EtOH (5 mL).
BrCN (3M in CHxCl, 0.02 mL) was added, and the reaction mixture was stirred
at room temperature overnight. The EtOH was evaporated to yield an oil which

was stirred in diethyl ether (50 mL) for 30 min. The resulting solid was
collected and recrystallized from ethyl ether/ethyl acetate (3:1) to yield the title
compound as an off-white solid, as its HBr salt. '
MH* 519.5
"H NMR (300 MHz, CDClg): §0.9-2.1 (m, 22H), 2.6-2.7 (m, 1H), 2.84 (s,
0.63x3H), 3.3-3.5 (m, 2H), 4.19 (d, J = 5.7 Hz, 2H), 6.72 (s, 1H), 6.98 (d, J=7.7
Hz, 2H), 7.12 (m, 1H), 7.2-7.3 (m, 3H), 8.18 (s, 1H)

. Example 32
(S)-enantiomer of 4-(2-Amino-6—phenoxv-4H-quinazolin-3-vl)-N-

cyclohexyl-N-methyl-4-(tetrahydro-pyran-4-yl)- butvramlde
(Compound #709)

OO GRS Se

To a solution of N-benzyloxycarbonyl-a-phosphonoglycine trimethyl

ester (6.6 g, 20 mmol) and 1,1,3,3-tetramethylguanidine (3.3 mL, 27 mmole) in
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THF (50 mL) was added dropwise a solution of tetrahydro-4H-pyran-4-one (29,
20 mmol) in THF (30 mL). The reaction mixture was stirred at room
temperature overnight, and then 5% HCI (50 mL) was added. The reaction
mixture was then extracted with EtOAc (200 mL and then 100 mL portions).
The combined organic layers were washed with aqueous NaCl solution, dried
with MgSQ,, and evaporated. The residue was recrystallized twice from EtOAc
and hexane to yield a white solid.

MH* 306.0
STEP B |

A solution of the solid isolated in Step A (4 g, 13 mmol) and R, R-(+)-
BPE (1,2-bis(phospholano)ethane)-Rh catalyst (0.08 g) in MeOH (60 mL) was

placed into a Parr high pressure reactor and subjected to hydrogenation under

410 psi for three days. The MeOH was removed by evaporation, and the
residue was purified on a column (1:1 hexane:EtOAc) to yield an oil which
turned to solid on standing overnight.

MH* 308.1
STEPC

To a solution of the solid isolated in Step B (4.5 g, 14.5 mmol) in MeOH
(30 mL) was added 1N NaOH (14.5 mL, 14.5 mmol). The reaction mixture was
stirred at room temperature overnight. The MeOH was evaporated, and
resulting solution was extracted with EtOAc (200 mL). The organic layer was

washed with dilute aqueous HCI solution, NaHCOQs solution, and NaCl solution,

. dried with MgSO., and evaporated to yield a colorless oil.

MH* 394.1, MH" 392.0
STEPD
To an ice cooled solution of the oil isolated in Step C (3.8 g, 13 mmol),

N, O-dimethylhydroxylamine’HCI salt (1.4 g, 15 mmol), and HOBT (2 g, 16
mmol) in CHzCl» (100 mL) was added TEA (3.6 mL) followed by addition of

EDC (3.0 g, 16 mmol). The reaction mixture was allowed to warm to room

temperature and was stirred overnight. EtOAc (100 mL) was added, and the
reaction mixture was then washed with citric acid solution, NaHCOgz solution,

and NaCl solution. The organic layer was separated, dried with MgSQO,, and
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evaporated to yield a colorless oil. The crude oil product was used without
further purification.

MH* 337.1
STEPE

To an ice cooled solution of the oil isolated in Step D.(4.3 g, 13 mmol) in
THF (200 mL) was slowly added LAH (1M solution in THF, 14 mL) while
keeping the temperature below 5°C. The ice bath was removed, and the

reaction mixture was stirred at room temperature for 20 min. A solution of
NaHSO, (1.5 g) in water (5.mL) was slowly added to quench the reaction. The
reaction mixture was then filtered through Celite®. Then, EtOAc (200 mL) was
added, and the organic layer was washed with NaCl solution, dried with MgSO,4
and evaporated to yield an oil. The crude oil product was used without further
purification.

MH* 278.0
STEP F 4 ,
To an ice cooled solution of {rimethyl phosphonoacetate (6.4 mL, 13
mmol) in THF (200 mL) was added 60% NaH in mineral oil (1.1 g, 26 mmol) in

portiohs. The ice bath was removed, and the reaction mixture was stirred at

room temperature for 30 min. The solution was cooled to 0°C again before a
solution of the oil isolated in Step E (3.8 g, 13 mmol) in THF (100 mL) was
added. The cooling bath was removed, and the reaction mixture was stirred at
room temperature for another 20 min. Water (50 mL) was added, and most of
THF was evaporated. The product was extracted into EtOAc (200 mL), and the
organic layer was washed with NaCl solution, dried with MgSO‘«;, and
evaporated to yield a residue. Purification by column chromatography (1:1
heptane:EtOAc) yielded an oil which turned to a white solid upon standing.
MH* 334.1
STEP H
A solution of the solid isolated in Step G (2.7 g, 8 mmol), 10% Pd/C (2.7
g), Boc anhydride (1.83 g, 8 mmol), and 1,4-cyclohexadiene (7.5 mL, 80 mmol)

in EtOH (50 mL) was stirred at room temperature for 3 hours. The catalyst was
removed by filtration, and the EtOH was evaporated to yiéld an oil ‘
MH* 302.2, MH* 202.2 (M-Boc)
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STEP I
A solution of the oil isolated in Step H (2.5 g, 8 mmol) in MeOH (20 mL)
and 1N NaOH (8.0 mL) was stirred at room temperature overnight. Then the

pH was adjusted to about pH 2 by the addition of dilute HCI solution. The
MeOH was removed in vacuo, and the product was extracted into EtOAc (100

- mL). The organic layer was washed with NaCl solution, dried with MgSQOs4, and

evaporated to yield an oil.

MH" 286.1
STEPJ |

To an ice cooled solution of N-methylcyclohexylamine (1.1 mL, 8 mmol),
the oil isolated in Step | (2.1 g, 7.3 mmol), and HOBT (1.1 g, 8 mmol) in CH.Cl,
(100 mL) was added TEA (2 mL) followed by addition of EDC (1.5 g, 8 mmol).
The reaction mixture was allowed to warm to room temperature and then was
stirred overnight. Then, EtOAc (100 mL) was added. The organic solution was
washed by citric acid solution, NaHCOgz solution, and NaCl solution. The
organic layér was driéd with MgSO,4 and evaporated to yield a brown oil. The
crude oil product was used without further purification.

MH* 383.2, MH* 283.1 (I\/I-Boc)‘
STEP K

A solution of the oil isolated in Step J (2.44 g, 6.4 mmol) in
20%TFA:CH.Cl, (SO mL) was stirred at room temperature for 30 min. The
solvent and most of the TFA was evaporated to give a residue to which EtOAc

- (100 mL) was added. The reaction mixture was washed with NaHCOj3 solution

and NaCl solution. The organic layer was dried with MgSQ, and evaporated to
yield a brown oil. '

- MH*283.2
STEP L

To a solution of the oil isolated in Step K (1.3 g, 4.6 mmol), 2-nitro-5-

phenoxybenzaldehyde (1.2 g, 4.9 mmol) and HOAc (0.28 mL) in 1,2-
dichloroethane (20 mL), was added NaBH(OAc)s (0.57 g, 9 mmol). The
reaction mixture was stirred at room temperature overnight. The reaction

mixture was poured into 1N NaOH (10 mL), and the resulting mixture was
extracted with EtOAc (100 mL). The organic layer was dried with MgSO,4 and
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evaporated to yield a residue. The residue was purified by column
chromatography (1:1 heptane/EtOAc) to yield a colorless oil.

MH* 510.1
STEP M

To a solution of the oil isolated in Step L (0.6 g, 1.2 mmol) in MeOH (20
mL) was added 10% Pd/C (0.06 g) under No. The mixture was hydrogenated
at 10 psi for two hours. The catalyst was removed by filtration, and the MeOH
was evaporated. Purification by preparative TLC (100% EtOAc) yielded a
colorless oil.

(MH* 480.2)
STEP N

The oil isolated in Step M was dissolved in EtOH (5 mL), and BrCN (3M
solution in CH.Cly, 0.16 mL) was added. The reaction mixture was stirred at

room temperature overnight, and then the EtOH was evaporated. The resulting
residue was stirred in diethyl ether (50 mL) for 30 min. The resulting solid was
collected and recrystallized from diethyl ether/ethyl acetate (4:1) to yield the
titte compound as aA'yelIow solid as its HBr salt.

MH*519.5

'H NMR (300 MHz, CDCls): §1.1-2.0 (m, 18H), 2.15-2.21 (m, 1H), 2.60-
2.71 (m, 1H), 2.82 (s, 0.37x3H), 2.90 (s, 0.63x3H), 3.18-3.51 (m, 3H), 3.83-4.00
(m, 2H), 6.77 (s, 1H), 6.91 (d; J =8 Hz, 2H), 7.11 (t, J = 5.8 Hz, 1H), 7.27 (m,
3H), 8.22 (s, 1H).

Example 33
(S)-enantiomer of 4-(2-Amino-6-phenoxy—4H-quihazolin-3-v|)-5-hvdroxv-

pentanoic acid cvclohexyl-mAethvl-amide (Compound #558)

o TV C

To an ice cooled solution of N-methylcyclohexylamine (3.4 mL, 26

(/) Illllll

mmol), N-carbobenzyloxy-D-glutamic acid methyl ester (6 g, 20 mmol), and
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HOBT (3.6 g, 26 mmol) in CHxCl, (200 mL), was added TEA (6 mL) followed by
the addition of EDC (6.0 g, 30 mmol). The reaction mixture was allowed to
warm to room temperature and stirred overnight. EtOAc¢ (200 mL) was added
to the reaction mixture. The resulting solution was washed by citric acid
solution, NaHCO3 solution, and NaCl solution. The organic layer was
separated, dried with MgSO4, and evaporated to yield an oil. The crude oil
product was used without further purification.

MH* 391.2
STEP B

LiBH4 (2M solution in THF, 20 mL, 40 mmol) was added to a solution of
the oil isolated in Step A (8 g, 20 mmol) in THF (100 mL). The resulting
solution was refluxed under N, for 8 hours and then was stirred at room
temperature overnight. Most of THF was removed under vacuum, and EtOAc
(300 mL) was added to the residue. The EtOAc layer was washed by aqueous
NaCl solution, dried with MgSQO,, and evaporated to yield a colorless oil.

- MH"363.1

STEP C ‘

To a solution of the oil isolated in Step B (7.5 g, 20 mmol) in MeOH (100
mL) was added 10% Pd/C (0.8 g) under No. The reaction mixture was
hydrogenated at 5 psi for 20 hours. The catalyst was removed by filiration, and
the MeOH was evaporated to yield a colorless oil. '

MH* 229.2

STEPD

To a solution of the oil isolated in Step C (6 g, 26 mmol), 2-nitro-5-
phenoxybenzaldehyde (6.'4 g, 26 mmol) and HOAc (1.6 mL) in 1,2-
dichloroethane (150 mL), was added NaBHsCN (2.5 g, 40 mmol). The reaction
mixture was stirred at room temperature over the weekend. Then the reaction
mixture was poured into 1N NaOH (50 mL) and extracted with EtOAc (2x100
mL). The organic extracts were combined, dried with MgSQ,, and evaporated
to yield a residue. Purification by column chromatography (1:1 heptane:EtOAc)
yielded a yellow oil.

MH* 456.1
STEPE
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To a solution of the oil isolated in Step D (6.3 g, 20 mmol) in MeOH (100
mL) was added 10% Pd/C (0.6 g) under Na. The reaction mixture was
hydrogenated at 5 psi for 3 hours. The catalyst was removed by filtration, and
the MeOH was evaporated to yield a brown oil.

MH* 426.3

STEPF

A solution of the oil isolated in Step E (0.5 g, 1.2 mmol) and BrCN (3M
solution in CH2Cly, 0.4 mL) in EtOH (50 mL) was stirred at room temperature
overnight. The EtOH was evaporated to yield an oil which was stirred in diethyl
ether (100 mL) for one hour. The resulting solid waé collected to yield the title
compound as a solid as its HBr salt.

MH* 451.2

'H NMR (800 MHz, CDClg): §1.0-1.9 (m, 12H), 2.35 (m, 2H), 2.75 (d, J =
3.22 Hz, 3H), 3.4 (m, 1H), 3.6-3.8 (m, 2H), 4.27-4.36 (m, 2H), 4.6 (d, J = 14.5
Hz, 1H), 6.73 (d, J = 2.15 Hz, 1H), 6.83 (m, 1H), 6.94 (d, J = 7.7 Hz, 2H), 7.1
(m, 2H), 7.3 (t, J = 8.04 Hz, 2H). -

‘ ' Example 34
(S)-enantiomer of 2-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-pentanedioic

acid bis-(cyclohexyl-methyl-amide) (Compound #634) A

To a solution of the material prepared as in Example 33, Step A (7.5 g,
19 mmol) in MeOH (40 mL) was added 1N NaOH (24 mL, 24 mmol). The
reaction mixture was stirred at room temperaturé overhight and then was
acidified with citric acid (10 g). The MeOH was removed by vacuum. The
resulting solution was extracted with EtOAc (2x200 mL). The combined
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organic layers were washed with NaCl solution, dried with MgSQ,, and
concentrated to yield an oil.

MH" 375.0
STEP B

To an ice cooled solution of N-methylcyclohexylamine (0.31 mL, 2.2

“mmol), the oil isolated in Step A (0.8 g, 2.1 mmol), and HOBT (0.4 g, 3 mmol)

in CH2Clz (50 mL), was added TEA (0.6 mL) followed by addition of EDC (0.6 g,
3 mmol). The reaction mixture was allowed to warm to room temperature and
then was stirred overnight. EtOAc (100 mL) was then added, and the reaction

" mixture was washed with citric acid solution, NaHCOs solution, and NaCl

solution. The organic layer was dried with MgSO, and evaporated to yield an
oil. The crude oil product was used without further purification.

MH* 472.5
STEP C

To a solution of the oil isolated in Step B (1.0 g, 2.1 mmol) in MeOH (40-
mL) was added 10% Pd/C (0.1 g) under No. The mixture was hydrogenated at
5 psi overnight. The catalyst was removed by filtration, and MeOH was
evaporated to yield a colorless oil.

MH* 338.3
STEP D |

To a solution of the oil isolated in Step D (0.7 g, 21 mmol), 2-nitro-5-
phenoxybenzaldehyde (0.5 g, 21 mmol) and HOAc (0.12 mL) in 1,2-
dichloroethane (20 mL), was added NaBHzCN (0.25 g, 4 mmol). The reaction
mixture was stirred at room temperature over the weekend. The reaction
mixture was poured into 1N NaOH (50 mL) and extracted with EtOAc (100 mL).
The organic layer was dried over MgSO. and evaporated to yield a residue.

The residue was purified on a column (1:1 heptane:EtOAc) to yield an-oil.

MH"* 565.6
STEP E

To a solution of the oil isolated in Step D (0.56 g, 1 mmol) in MeOH (20
mL), 10% Pd/C (0.05 g) was added. The reaction mixture was hydrogenated at

5 psi for 2 hours. The catalyst was removed by filtration, and the MeOH was
evaporated. Purification by preparative TLC yielded a colorless oil.
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MH* 535.3
STEP F

A solution of the oil isolated in Step E (0.15 g, 0.3 mmol) and BrCN (3M
solution in CHxCly, 0.1 mL) in EtOH (10 mL) was stirred at room temperature

overnight. The EtOH was evaporated, and the resulting oil was stirred in
diethyl ether (50 mL) for one hour. The resulting solid was collected to yield the
title compound as a solid as its HBr salt.

MH* 560.3

'H NMR (300 MHz, CDCls): §1.0-2.1 (m, 22H), 2.35 (m, 2H), 2.63 (s,
3H), 2.82 (s, 3H), 2.7-2.9 (m, 2H), 3.4 (m, 1H), 3.99 (m, 1H), 4.3 (m, 2H), 4.86
(m, 1H), 6.6-7.3 (m, 8H).

Example 35
3-[2-Amino-6-(3-methyl-butoxy)-4H-quinazolin-3-yimethyl}-N-cyclohexyl-
N—méthvl-benzamide (Compound #517)

. . O
0. CH |
Y\/ \©i\N/\©)\N/ 3
: G )
| . N)\NHQ ©
STEP A ‘ 4

To a reaction vessel containing isoamyl alcohol (44 mg, 0.5 mmol),
triphenylphosphine (197 mg, 0.75 mmol) in THF (1 mL), and 5-hydroxy-2-
nitrobenzaldehyde (125 mg, 0.75 mmol) in THF (1 mL) was added‘
diisopropylazodicarboxylate (148 uL, 0.75 mmol) at 0°C. The recaton mixture

was allowed to warm to room temperature and then was stirred at 25°C for 3 h.
The solvent was removed in vacuo, and the resulting residue was purified by
reverse-phase chromatography to yield an oil.
STEPB

To a solution of the oil isolated in Step A (62 mg, 0.26 mmol) in DCE
(0.75 mL) was added 3-aminomethyl-N-cyclohexyl-N-methyl-benzamide (79
mg, 0.32 mmol) in DCE (0.75 mL) followed by addition of HOAc (15 uL). The
reaction mixture was stirred at 25°C for 30 min, and then NaBH(OACc)s (93 mg,
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0.44 mmol) in DMF (0.3 mL) was added. The reaction mixture was stirred at
25°C for 20 h. After quenching with H-O, the solvent was removed in vacuo to
yield crude product.
STEPC

To a solution of the crude product isolated in Step B in ethanol (2 mL)
was added zinc dust (588 mg, 9 mmol) and NH4CI (120 mg, 2.25 mmol). The
reaction mixture was irradiated (uwave) at 85°C for 10 min. The insolubles
were removed by filtration and washed with ethanol (1 mL).
STEP D |

To the filtrate isolated in Step C was added cyanogen bromide (0.36 mL,
1.8 mmol, 5M solution in CH3CN). The reaction mixture was stirred at 25°C for
18 h. After quenching with 3M NaOH (0.4 mL), the reaction mixture was
concentrated. The resulting residue was taken up in 1% TEA:CH.CI, (0.8 mL)
and HzO (0.35 mL). The solution was absorbed onto diatomaceous earth and
eluted with 1%' triethylamine/ethyl acetate. The eluate was concentrated to a

‘residue an‘d'purified by reverse-phase chromatography to yield the title

compound as an oil, as its corresponding trifluoroacetate salt.
MS nmv/z (MH") calcd 463.3, found 463.5
Example 36
N-Cyclohexyl-3-[2-methoxyamino-6-(2-methoxy-phenyl)-4H-quinazolin-3-
yimethyl]-N-methyl-benzamide (Compound #605)
OCHj | '

OCHs

STEPA

To a round-bottomed flask containing KNOs (14.3 g, 0.14 mol) in H.SO4
(109 mL) was added 3-bromobenzaldehyde (25 g, 0.14 mol), over 15 min, at
0°C. The reaction mixture was vigorously stirred at 0°C for 20 min, poured onto
crushed ice (600 mL), and extracted with DCM (3x). The combined organic
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layers were dried, filtered, and concentrated in vacuo. The residue was
recrystallized from EtOAc/hexane to yield a yellow solid.
STEP B

To a flask containing 3-cyanobenzoic acid (10 g, 0.068 mol) in DCM
(300 mL) was added diisopropyl ethylamine (47 mL, 0.27 mol) and N-
methylcyclohexyl amine (13.3 mL, 0.1 mol) with stirring. The resulting solution
was cooled to approximately 0°C, and then 2-chloro-1,3-dimethylimidazolium
chloride (23 g, 0.14 mol) was added with stirring. After 5 minutes the cooling
bath was removed and the reaction mixture was stirred toward room
temperature for 4 h. The reaction was quenched with 100 mL of water,
transferred to a separatory funnel, mixed, and the layers were separated. The
aqueous layer was extracted with DCM (2x100 mL)}, and the combined organic
layers were dried over Na>SO,, filtered, concentrated to a residue, and placed
under vacuum (~1 mm Hg) for 1 h to yield a residue.
STEP C | | |

" The residue prepared in Step B was transferred to a Parr bottle with

EtOH (250 mL) and }then degassed and blanked with nitrogen before 12N
HCI(aq)'(28 mL, 0.34 mol) and 10% Pd/C (1.6 g) slurried in water were added.
The slurry was exposed to 50 psi of Hz for 14 h at room temperature using
standard Parr techniques and then degassed with nitrogen for 5 minutes and
filtered through a pad of Celite®. The reaction mixture was then concentrated
to the aqueous layer and transferred to a separatory funnel with water (100 mL)
and DCM (50 mL). The layers were separated and the aqueous layer was
extracted with DCM (2x25 mL). - The combined orgariic layers Were extracted
with 0.5N HCI (25 mL). The layers were separated, and the combined aqueous
layers were adjusted to pH >9 with 3N NaOH and extracted with DCM (5x50
mL). The combined organics were dried over Na;SQ,, filtered, concentrated to
a residue, and placed under vacuum (~1 mm Hg) for 1 day. This two-step
procedure yielded a residue contaminated by diisopropyl ethyl amine but of
sufficient purity for subsequent chemical transformations.

MS m/z (MH*) calcd 247.2, found 247.3
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STEPD

To a round-bottomed flask containing the residue isolated in Step C (6.7
g, 0.032 mol) in DCE (175 mL) was added the material isolated in Step A (7.4
g, 0.032 mol). After stirring at room temperature for 30 min, NaBH(OAc); (13.7

g, 0.065 mol) was added, and the reaction mixture was stirred at room

“ temperature for 18 h. The reaction was quenched with 1N NaOH (100 mL).

The layers were separated and the aqueous layer was extracted with DCM
(8x25 mL). The combined organic layers were dried over MgSQ,, filtered, and
concentrated in vacuo to constant weight. The resulting residue (14.7 g) was
greater than 95% pure by LC/MS analysis and used in subsequent reactions
without further purification. _

MS m/z (MH") calcd 460.1, found 460.4
STEP E

To a solution of the residue isolated in Step D (543 mg, 1.18 mmol) in
ethyl alcohol (5 mL) was added potassium carbonate (245 mg, 1.77 mmol) in
water (0.25 4mL), 2-methoxyphenylboronic acid (269 mg, 1.77 mmol), and
bis(diphenyl-phosphino)ferrocene dichloropalladium (96 mg, 0.118 mmol). The
reaction mixture was irradiated (uwave) at 100°C for 10 min. After cooling to
room temperature, the resulting solution was used directly in the following step.

MS mv/z (MH") calicd 488.3, found 488.6 |
STEPF

To the above filtered solution from‘S’rep E was added NH4CI (0.63 g,

- 11.8 mmol) and Zn (1.5 g, 23.6 mmol). The reaction slurry was irradiated

(uwave) at 80°C for 15 min. After cooling to room temperature, the reaction
mixture was filtered and concentrated. The resulting residue was purified by
column chromatography on silica gel (10% EtOAc/heptane containing 1% EtsN)
to 60% EtOAc/heptane containing 1% EtsN) to yield é white solid.

MS m/z (MH*) calcd 458.3, found 458.7
STEP G

To a round bottom flask fitted with a reflux condenser was added the
solid isolated in Step F (0.122 g, 0.267 mmol) dissolved in ethanol (4 mL) and
carbon disulfide (6 mL). The resulting solution was heated at reflux for 4 h,
cooled to room temperature, and concentrated. The resulting residue was
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purified by column chromatography on silica gel (2% EtOAc/heptane to 30%
EtOAc/heptane) to yield a white solid.

HRMS (ES-TOF) calcd. for CaoH34N302S m/z 500.2372 (M+H), found:
500.2

- STEPH

To a solution of the solid isolated in Step G (42.7 mg, 0.09 mmol) in
CH3CN (0.2 mL) was added CHsl (0.021 mL, 0.34 mmol). The resulting
solution was stirred at room temperature for 3 h, concentrated to a residue, and
dried for 1h at <1 mmHg to yield a residue.

To the residue isolated in Step H dissolved in MeOH (0.2 mL) was
added MeONHz'HCI (0.016 g, 0.19 mmol), NaHCOs3 (0.016 g, 0.19 mmol), and

AgOAc (0.016 mg, 0.10 mmol). The resulting solution was stirred at 70°C for 2
h, cooled to room temperature and concentrated. The resulting residue was
suspended in water (1 mL) and extracted with EtOAc (4x0.5 mL). The
combined organic layers we‘r‘e dried (Na>SO4) and concentrated. The resulfing
residue was purified by preparative RP-HPLC to yield an oil, which was
determined to be pure product, as well as an additional residue, which was"
determined to be 70% pure.
HRMS (ES-TOF) calcd. vfor Cs1H37N4O3 m/z 513.2866 (M+H), found:
513.3
Example 37
Butane-1-sulfonic acid [2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-
ethyl]-amide (Compound #135)

AN
)\ ©0
N~ NH,

To a solution of the intermediate prepared as in Example 18, Step D
(0.16 mmol) in 5 mL of dioxane was added TEA (42 mg, 0.48 mmol) followed
by n-butyl sulfonyl chloride (22 mg, 0.14 mmol). The reaction mixture was

stirred at room temperature for 3 days. The solvent was removed in vacuo,
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and the resulting residue was purified on a Gilson to yield the title compound as
a yellow solid.
MH* 430.2
'H NMR (300 MHz, DMSO-dg): 60.86 (t, J = 7.21 Hz, 3H), 1.36 (q, J =
5 7.20 Hz, 2H), 3.00 (t, J = 7.67 Hz, 2H), 3.23-3.55 (m, 4H), 4.62 (s, 2H), 6.90-
' 7.41 (m, 9H), 7.80 (br s, 2H).
‘ Example 38
1-Adamantan-1-yl-3-[2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-ethyil-urea
' (Compound #206)

o ' H H
@) N N
@/ @(\N/\/ \"/
/k 0
NZ NH,

To a solution of the intermediate prepared as in Example 18, Step D
(16.3 mg, 0.137 mmol) in dioxane (5 mL) was added TEA (0.28 mL, 0.41 mmol)
followed by 1-adamantyl isocyanate (26.3 mg, 0.137 mmol). The reaction

10

mixture was stirred overnight at room temperature. The solvent was removed
15 in vacuo, and the resulting residue waé purified by HPLC to yield the title
compound as a white solid.
MH* 430.2
"H NMR (300 MHz, DMSO-dg): §1.58-1.96 (m, 15H), 3.24-3.43 (m, 4H),
4.59 (s, 2H), 5.83 (s, 1H), 5.88 (t, 1H), 6.87-7.41 (m, 8H), 7.90 (s, 2H).
20 Example 39
1-Adamantan-1-yl-3-[2-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-
ethyl]-thiourea (Compound #214)

: , H H
SRCO RS
PN
N NH,
To a solution of the intermediate prepared as in Example 18, Step D
25  (0.133 mmol) in dioxane (5 mL) was added TEA (0.27 mL, 0.40 mmol) followed

by 1-adamantyl isothiocyanate (25.7 mg, 0.133 mmol). The reaction mixture

was stirred overnight at room temperature. The solvent was removed in vacuo,
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and HLPC analysis of the resulting residue indicated mainly unreacted amine
was present. The material was re-dissolved in dioxane (5 mL) and then TEA
(0.27 mL, 0.40 mmol) was added followed by 1-adamanty! isothiocyanate (25.7
mg, 0.133 mmol). The reaction mixture was refluxed for 3 h and then was
stirred at room temperature overnight. The solvent was removed in vacuo, and
the resulting residue was purified by HPLC to yield the title compound as a
white solid.

MH* 476.2

'H NMR (300 MHz, DMSO-de): §1.59-2.06 (m, 15H), 3.69 (m, 4H), 4.61
(s, 2H), 6.89-7.40 (m, 10H), 7.82 (s, 2H). |

Example 40
[2-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-ethyl]-carbamic acid isopropyl
| ester (Compound #220)

OO\G(;J'\L:NTO\I/

To a solution of the intermediate prepared as in Example 18, Step D
(0.133 mmol) in dioxane (5 mL) was added TEA (40.3 mg, 0.40 mmol) followed
by isopropyl chloroformate (0.133 mL, 0.133 mmol) as a 1.0M solution in

toluene. The rection mixture was stirred overnight at room temperature. The
solvent was removed in vacuo to yield a residue that was purified by‘ HPLC to
yield the title compound as a white solid.

MH* 369.1 .

"H NMR (300 MHz, DMSO-dg): 61.11 (d, J = 6.22 Hz, 6H), 3.29 (m, 4H),
4.58 (s, 3H), 4.64 (m, 1H), 6.88-7.41 (m, 9H), 7.85 (s, 2H).

- Example 41
3-[3-(Cyclohexyl-methyl-amino)-propyl]-6-phenoxy-3,4-dihydro-

quinazolin-2-ylamine (Compound #428)

202



WO 2006/017836 PCT/US2005/028191

10

15

20

25

. STE

SRS OR
CH
N)\NHZ ’
PA

To a solution of N-(3-bromopropyl)phthalimide (1.61 g, 6 mmol) in 10 mL

of DMF was added N-methylcyclohexylamine (2.04 g, 18 mmol). The reaction
mixture was heated at 100°C for 4 h. The reaction mixture was cooled to room
temperature and concentrated in vacuo. To the resulting residue was added
water (10 mL). The resulting solution was ext'racted with EtOAc (3x30 mL).
The organic extracts were combined, washed with brine, and evaporated to |
yield a brown oil.

MH™* 301.1
STEPB. ‘ A
A solution of the oil isolated in Step A (1.61 g, 5.32 mmol) and hydrazine

monohydrate (0.532 g, 10.64 mmol) in methanol was refluxed 3 h. The
reaction mixture was concentrated, and water (50 mL) was added to the
residue. The resulting solution was acidified with 1N HCI. The reaction mixture
was then extracted with EtOAc (4x50 mL). The aqueous layer was basified
with NaHCO; and then was extracted with EtOAc (3x50 mL). The EtOAc
extracts were combined, dried (Na,SOy), and concentrated to a residue. The
residue did not have the molecular weight of the desired product so the
aqueous layer was basified with aqueous ammonia. The resulting solution was
extracted with EtOAc (3x50 mL). The organic extracts were combined, washed
with brine, dried (NaxSQ,), and concentrated to yield a clear oil.

MH* 171.3
STEP C

A solution of the oil isolated in Step B (0.28 g, 1.6 mmol) and 2-nitro-5-

phenoxybenzaldehyde (0.27 g, 1.1 mmol) in DCE was stirred for 30 minutes.
Then NaBH(OAc)s (0.34 g, 1.6 mmol) was added, and the reaction mixture was
stirred overnight. The reaction mixture was quenched with 1N NaOH (4 mL),
and then water (10 mL) was added. The resulting solution was extracted with
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CH.Cl, (3x15 mL). The CH.CI, extracts were combined, washed with brine,
dried (MgSOy), and concentrated to a residue. Purification by flash
chromatography 5% (2N NHs in MeOH) in CHCI; yielded a yellow oil.

MH* 398.3
STEPD

A solution of the oil isolated in Step C (0.31 g) and palladium on carbon
(60 mg) in EtOH (50 mL) was hydrogenated at 40 psi in a Parr shaker for 3 h.
The reaction mixture was filtered, and the filtrate was concentrated under
reduced pressure to yield a residue.

MH* 368.3 |
STEPE

To a solution of the residue isolated in Step D (0.78 mmol) in EtOH (20
mL) was added cyanogen bromide in 1 mL of EtOH. The reaction mixture was
stirred at room temperature overnight and then refluxed for 3 h. The reaction
mixture was cooled and filtered to yield the title compound as an off-white solid.

MH* 393.2 -

'H NMR (300 MHz, DMSO-dg): 50.90-2.00 (m, 12H), 2.70 (d, 3H), 2.90-
3.40 (m, 5H), 4.61 (s, 2H), 6.90-7.42 (m, 8H), 7.89 (br s, 2H).

Example 42 | : .
[2-(2-Amino-6-phenoxv-4H-quinazoIin-3-vl)-et'hyI]-methvl-carbamic acid
tert-butyl ester (Compound #425)

A e
o) N 0]
SRCOHR N
‘ J_ o
. N “NH,
EP A

A solution of N-(2-aminoethyl)-N-methyl carbamic acid tert-butyl ester

ST

(0.33 g, 1.90 mmol) and 2-nitro-5-phenoxybenzaldehyde (0.31 g, 1.27 mmol) in
DCE was stirred for 30 minutes. Then NaBH(OAc)s (0.40 g, 1.90 mmol) was
added, and the reaction mixture was stirred overnight. The reaction mixture
was quenched with 1N NaOH (4 mL), and then water (10 mL) was added. The
resulting solution was extracted with CH2Cl, (3x15 mL). - The CHxCl, extracts
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were combined, washed with brine, dried (MgSO.), and concentrated to a
residue. Purification by flash chromatography yielded an oil.

MH* 401.5
STEPB

A solution of the oil isolated in Step A (0.40 g) and palladium on carbon

(80 mg) in EtOH was hydrogenated at 45 psi in a Parr shaker for 3 h. The

reaction mixture was filtered, and the filtrate was concentrated under reduced
pressure to yield a residue.
MH* 372.3

"STEPC

To a solution of the residue isolated in Step B (0.36 g, 0.97 mmol) in
EtOH (20 mL) was added cyanogen bromide (0.113 g, 1.07 mmol) in 1 mL of
EtOH. The reaction mixture was stirred at room temperature overnight and
then refluxed for 3 h. The reaction mixture was cooled and concentrated to
yield a residue. Purification by reverse phase HPLC yielded the title compound‘
as a white solid.

MH* 397.2 |

'H NMR (300 MHz, DMSO-de): §1.20 (d, 9H), 2.81 (s, 3H), 3.30 (m, 4H),
4.56 (s, 2H), 6.92-7.40 (m, 8H), 7.84 (br s, 2H)

Example 43
Cyclohexanecarboxylic acid [2-(2-:amino-6-phenoxy-4H-quinazolin-3-yl)-
ethyl]l-methyl-amide (Compound #426)

o
©/O\©f\N/\/N
)\ -0
N NH,
PA’

A solution of the solid prepared as in Example 40, Step C (0.153 g) in

STE

TFA (15 mL) was stirred at room temperature for 3 h. The resulting solution

was concentrated in vacuo to yield a residue.
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STEPB

To a solution of the residue isolated in Step A (0.26 mmol) and TEA (80
mg, 0.79 mmol) in dioxane (10 mL) was added cyclohexanecarbonyl chloride
(38.0 mg, 0.26 mmol). The reaction mixture was stirred overnight at room
temperature. The resulting solution was concentrated in vacuo to yield a
residue. The residue was purified by HPLC to yield the title compound as a
white solid.

MH* 407.3

'H NMR (300 MHz, DMSO-de): 61.00-2.00 (m, 11H), 3.01 (br s, 3H), 3.5
(m, 4H), 4.60 (s, 2H), 6.80-7.40 (m, 8H), 7.9 (br s, 2H)

Example 44
4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-piperidine-1-carboxylic acid
tert-butyl ester (Compound #499)

J e
, PO Shs
oo

A solution of 4-amino-1-Boc-piperidine (0.60 g, 3.0 mmol) and 2-nitro-5-

phenoxybenzaldehyde (0.48 g, 2.0 mmol) in DCE was stirred for 30 minutes.
Then NaBH(OAc); (0.64 g, 3.0 mmol) was added, and the reaction mixture was
stirred overnight. The reaction mixture was quenched with 1N NaOH (10 mL),
and the resulting solution was extracted with CHzCl, (2x20 mL). The CH.Cls
extracts were combined, washed with brine, dried (MgSO,), and concentrated
to a residue. Purification by flash chromatography (10% to 40% EtOAc-
hexanes) yielded an oil.
STEP B

A solution of the oil isolated in Step A (0.67 g) and palladium on carbon
(130 mg) in EtOH was hydrogenated at 40 psi in a Pafr shaker for 3h. The
reaction mixture was filtered, and the filtrate was concentrated under reduced
pressure to yield a residue.
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STEPC
To a solution of the residue isolated in Step B (0.97 mmol) in EtOH was

added cyanogen bromide (0.183 g, 1.73 mmol). The reaction mixture was
stirred at room temperature overnight and then refluxed for 1 h. The reaction
mixture was cooled and concentrated to yield a residue. Recrystallization of
the residue from EtOH yielded the title compound as an off-white solid.

MH* 423.2

'H NMR (300 MHz, DMSO-dg): §1.41 (s, 9H), 1.69 (m, 4H), 2.81 (m, 2H),
4.00 (m, 3H), 4.48 (s, 2H), 6.95-7.42 (m, 8H), 7.88 (s, 2H)

Example 45
[[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-piperidin-1-yl]-cyclohexyl-

methanone (Compound #522)
@)
.- ’ N

O
SRAY®
/k L
, N NH,
PA

STE

A solution of the solid prepared as in Example 44, Step C (0.350 g) in
TFA (20 mL) was stirred at room temperature for 5 h. The resulting solution
was concentrated in vacuo to yield a residue.

STEPB

To a solution of the residue isolated in Step A (0.23 mmol) and TEA (70
mg) in dioxane (5 mL) was added cyclohexanecarbonyl chloride (34 mg). The
reaction mixture was stirred overnight at room temperature. The resulting
solution was concentrated in vacuo to yield the title compound as a yellow
solid.

MH"* 433.2

TH NMR (300 MHz, DMSO-de): 81.00-2.01 (m, 15H), 3.4 (m, 2H), 4.1 (m,
2H), 4.5 (m, 3H), 6.9-7.4 (m, 8H), 7.9 (br s, 2H)
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Example 46
(R)-enantiomer of cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-

quinazolin-3-yl)-1-cyclohexyl-ethyl]-amide (Compound #636)

H
() _N
O .
N

©/O

)\
: N~ @ NH,
STEP A ‘

To a solution of 5-fluoro-2-nitrobenzoic acid (6.1 g, 33.0 mmol) in

toluene (10 mL) was added thionyl chloride (8.0 mL, 110. mmol). The reaction
mixture was refluxed for 3.5 h. The solvent was then evaporated, and the
resulting residue was poured into 28% aqueous ammonia solution (30 mL). A
yellow solid formed which was extracted into ethyl acetate. The ethyl acetate
solution was washed with brine, dried (Na2SQO,), and concentrated to yield a
residue. The residue was récrystallized from ethyl acetate and hexanes to
yielda yellow solid.
STEPB .
A solution of the yellow solid isolated in Step A (6.13 g, 33.3 mmol),
phenol (3.14 g, 33.4 mmol), and K-COj3 (5.52 g, 40.0 mmol) in DMF (30 mL)
was heated at 130°C for 2 h. The DMF was evaporated to yield a yellow solid
that was washed with hexane. Purification by HPLC yielded a yellow solid.
STEPC | .

To a solution of the yellow solid isolated in Step B (4.0 g, 15.5 mmol) in
THF (10 mL) was added BHzTHF (1M solution in THF, 80 mL). The reaction
mixture was refluxed overnight. The reaction mixture was cooled to 0°C, and |
then concentrated HCI (20 mL) was added. The resulting solution was refluxed
1 h and then cooled. The THF was evaporated, and NaOH solution (100 mL)
was added. The resulting solution was extracted with CHzCl, (3x100 mL). The
organic extracts were combined, washed with brine (100 mL), and dried
(MgSOQs4). Concentration yielded crude product that was purified by column
chromatography (100% EtOAc) to yield a residue.
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STEPD

To a mixture of N-Boc-D-cyclohexylglycine (2.40 g, 9.33 mmol) and N,
O-dimethylhydroxylamine hydrochloride (0.91 g, 9.4 mmol) was added DMF (10
mL) and TEA (1.9 g, 18.66 mmol) followed by HBTU (3.6 g, 9.4 mmol). The
reaction mixture was stirred at room temperature overnight. The reaction was
quenched with water (50 mL) and then was extracted with EtOAc (3x50 mL).
The organic extracts were combined, washed with brine (3x50 mL) and
concentrated to an oil containing some solid. 'H NMR indicated that the
product was contaminated with HBTU. The crude material was dissolved in
EtOAc (60 mL) and was washed with 1N HCI (10 mL), water (3x10 mL), and
brine (30 mL). The resulting solution was dried and concentrated to yield a
residue.
STEP E

A solution of LAH (0.37 g, 9.6 mmol) in 20 mL of THF was cooled to
about 0°C. Then a solution of the residue isolated in Step D (2.23 g, 7.4 mmol)
in THF (20 fnL) was added, and the reaction mixture was warmed to room
témperature. The reaction mixture was stirred at room temperature for 20 min
and then was re-cooled to 0°C. The reaction was quenched with a solution of
NaHSO, (1.8 g) in water (10 mL). The reaction mixture was then extracted with
EtOAc (3x50mL). The organic extracts were combined, washed with brine,
dried (MgS0.), and concentrated under reduced pressure to yield a residue.
STEP F t

A solution of the résidue isolated in Step E (1.54 g, 7.4 mmol) and the
residue isolated in Step C (1.82 ¢, 7.4 mmol) in DCE was stirred for 30
minutes. Then NaBH(OAc)s (1.57 g, 7.4 mmol) was added, and the reaction
mixture was stirred overnight. The reaction mixture was quenched with 1N
NaOH (10 mL). The resulting solution was extracted with CH2Clz (3x30 mL).
The CH.Cl, extracts were combined, washed with brine (1x30 mL), dried
(MgS0Q,), and concentrated to a residue. Purification by flash chromatography
(30% EtOAc-hexanes) yielded an orange oil.

MH* 470.2
STEP G
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A solution of the oil isolated in Step F (1.88 g) and palladium on carbon
(20 mg) in EtOH was hydrogenated at 45 psi in a Parr shaker for 3 h. The
reaction mixture was filtered through Celite®, and the filtrate was concentrated
under reduced pressure to yield a residue.

MH* 440
STEPH

To a solution of the residue isolated in Step G (2.5 mmol) in EtOH (30
mL) was added cyanogen bromide (0.278 g, 2.6 mmol). The reaction mixture

was stirred at room temperature for 1 h and then was refluxed for 3 h. The
reaction mixture was cooled and concentrated to yiéld a residue.
Recrystallization of the residue from EtOH yielded a solid. A second
recrystallization was done to yield a second crop of product.
STEPI

A solution of the solid isolated in Step H (0.24 g) in TFA (10 mL) was
stirred at room temperature for 5 h. The solution was concentrated in vacuo to
yield a residue. | '
STEPJ

To a solution of the residue isolated in Step | (0.22 mmol) and TEA (55.1
mg, 0.55 mmol) in dioxane (10 mL) was added cyclohexanecarbony! chloride
(383 mg, 0.22 mol). The reaction mixture was stirred for 2 h at room
temperature. The solution was concentrated in vacuo to yield the title
compound as a white solid.

MH* 4755

'H NMR (300 MHz, DMSO-dg): §1.00-2.00 (m, 22H), 3.4 (m, 2H), 4.0 (m,
1H), 4.5 (d, J = 15.2 Hz, 2H), 4.6 (d, J = 15.2 Hz, 2H), 6.8-7.4 (m, 9H), 7.83 (br
s, 2H)

Example 47
3-[1-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-propyl]-N-cyclohexyl-N-

methyl-benzamide (Compound #204)
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A mixture of 3-propionylbenzoic acid (0.194 g, 1.09 mmol), HBTU (0.413
g, 1.09 mmol), and N—efhylmorpholine (0.38 g; 3.38 mmol) in DMF (20 mL) was
stirred for 15 minutes. Then N-methylcyclohexylamine (0.351 g, 3.11 mmol)
was added, and the reaction mixture was stirred over the weekend. With
thorough mixing, 75 mL of 1N HCI and EtOAc were added. The layers were
separated, and the organic layer was washed three times with saturated
aqueous NaCl solution. The organic layer was dried (NazSQO,), filtered and
yield a a thick oil.

MH* 274.2
STEP B ,
A solution of the oil isolated in Step A (0.34 g, 1.25 mmol) ahd
hydroxylamine (0.062 g, 1.88 mmol, 50% solution in water) in EtOH (10 mL)
was refluxed for 2.5 h. The reaction mixture was then cooled and diluted with
water (75 mL). The resulting mixture was extracted with EtOAc. The organic

~ layer was separated, dried (Na>SOy), filtered, and evaporated to yield a

residue.
STEP C ‘ ﬂ

A solution of the residue isolated in Step B (0.388 g, 1.35 mmol) and
zinc (4.39 g) in HOAc (35 mL) was stirred overnight. After overnight stirring,
the reaction mixture was filtered through Dicalite. The filirate was evaporated
to yield a residue. The residue was treated with excess 3N NaOH, and the
resulting solution was extracted with diethyl ether. The diethyl ether extract
was dried (NaxS0O,), filtered, and evaporated to yield an oil. 4

MH* 275.2
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STEPD

A solution of the oil isolated in Step C (0.187 g, 0.68 mmol) and 2-nitro-
5-phenoxybenzaldehyde (0.165 g, 0.68 mmol) in DCE (3.5 mL) was stirred for
15 minutes. Then NéBH(OAc)s (0.200 g, 0.94 mmol) was added, and the
reaction mixture was stirred overnight. To the reaction mixture was added 3N
NaOH until the pH was basic. The resulting solution was mixed thoroughly with
CH.Cl,. The layers were separated, and the organic layer was dried (NaSO4),
filtered, and evaporated to yield a thick residue.

MH* 502.5
STEPE | |

A solution of the residue isolated in Step D (0.337 g, 0.67 mmol) and
stannous chloride monohydrate (0.833 g, 3.69 mmol) in EtOH (4 mL) was
refluxed for 2 h. The solution was cooled, and aqueous sodium bicarbonate
solution was added. EtOAc was added to this mixture, and the mixture was
filtered through Dicalite. The organic layer was separated, dried (NazSO,),
filtered, and evaporated to yield a thick brown oil. '

MH* 427.5
STEPF |

To a solution of the oil (0.068 g, 0.14 mmol) prepared in Step E.in EtOH
(4 mL) was added cyanogen bromide (0.025 g, 0.24 mmol). The reaction

mixture was refluxed for 2 h. After cooling, the reaction mixture was
evaporated to yield a clear brown glass. The glass was triturated three times
with diethyl ether. Filtration yielded the title compound as a tan solid.

Example 48 ‘
2-(2-Amino-6-phenoxy-4H-quinazolin-3-ylmethyl)-N-cyclohexyl-N-methyl-

isonicotinamide (Compound #508)
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STEP A ,

A mixture of 2-cyano-4-pyridinecarboxylic acid (0.500 g, 3.38 mmol),
HBTU (1.28 g, 3.38 mmol), and N-ethylmorphbline (1.21 g, 10.48 mmol) in
DMF (35 mL) was stirred for 15 minutes. Then N-methylcyclohexylamine

(1.089 g, 9.64 mmol) was added, and the reaction mixture was stirred
overnight. Water (300 mL) was added to the reaction mixture. The resulting
solution was eXtracted with EtOAc. The layers were separated, and the .
_organic layer was washed three times with saturated aqueous NaCI solution.

The organic layer was dried (NaxSQy), filtered and evaporated to yield a dark
oil. |

MH* 244.1
STEPB

Following the procedure described in J. Med. Chem. 1985, 28, 164, a
solution of the oil isolated in Step A (0.77 g), 10% palladium on carbon (0.260
g), and concentrated HCI (0.680 mL) in EtOH (30 mL) was hydrogenated at 35

~ psion a Parr shaker. After 2 h, hydrogen uptake ceased, and the reaction was

étopped. The reaction mixture was filtered and evaporated to yield a tan solid.
The tan solid was slurried in CH.Cl,, and then 3N NaOH was added with
thoro'ugh mixing. The layers were separated, and the organic layer was dried
(K2COs), filtered, and evaporated to yield a light brown oil.

MH* 248.2
STEP C

A solution of the oil isolated in Step B (0.242 g, 1.0 mmol) and 2-nitro-5-
phenoxybenzaldehyde (0.238 g, 1.0 mmol) in DCE (10 mL) was stirred for 15
minutes. Then NaBH(OAc); (0.317 g, 1.5 mmol) was added, and the reaction
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mixture was stirred overnight. To the reaction mixture was added 3N NaOH

‘with thorough mixing. The CH.Cl; layer was separated, and the organic layer

was dried (NaxSQy), filtered, and evaporated to yield a thick orange oil.

MH* 4752
STEPD

A solution of the oil isolated in Step C (0.484 g, 1.02 mmol) and 10%
palladium on carbon (0.081 g) in EtOH (60 mL) was hydrogenated at 35 psi on

a Parr shaker. After 2.5 h, the reaction mixture was filtered and evaporated to
yield a thick brown oil.

MH™* 445.2
STEP E

To a solution of the oil (0.404 g, 0.91 mmol) prepared in Step D in EtOH
(13 mL) was added cyanogen bromide (0.551 mL, 2.76 mmol) as a 5M solution

in MeCN. The reaction mixture was stirred at room temperature overnight and
then evaporated to yield a residue. The residue was triturated several times
with diethyl ether to yield a tan solid. Of this material, 100 mg was purified on ,
flash silica gel using 90:10 CH2Cl:(0.5M NHz in MeOH) to yield a residue. This
residué was dissolved in CHxCl,, énd the resulting solution was washed ‘with
3N NaOH solution. The organic layer was dried (NazSO4) and filtered. To the
filtrate was added TFA (1 mL), and the solution was evaporated to yield the title
compound as a dark residue.

MH* 470.0

Example 49 ‘
5-(2-Amino-6-phenoxy-4H-quinazolin-3-ylmethyl)-furan-2-carboxylic acid

cyclohexyl-methyl-amide (Compound #424)

214



10

15

20

25

WO 2006/017836 PCT/US2005/028191

/N
H3C -
N

o |
[ ) \@\N
S
| N)\NHZ
STEP A

A mixture of 5-formyl-2-furancarboxylic acid (0.153 g, 1.09 mmol), HBTU
(0.413 g, 1.09 mmol), and N-ethylmorpholine (0.38 g, 3.38 mmol) in DMF (20
mL) was stirred for 15 minutes. Then N-methylcyclohexylamine (0.351 g, 3.11

mmol) was added, and the reaction mixture was stirred overnight. With
thorough mixing, 75 mL of 1N HCI and EtOAc were added. The layers were
separated, and the organic layer wasv washed three times with saturated
aqueous NaCl solution. The organic layer was dried (NaxSQy), filtered, and
evaporated to yield a thick oil.

MH* 236.1
STEP B o |
A solution of the oil isolated in Step A (0.257 g, 1.25 mmol) and
hydroxylamine (0.062 g, 1.88 mmol, 50% solution in water) in EtOH (10 mL)

~ was refluxed for 2 h. The reaction mixture was cooled and diluted with water

(75 mL). The resulting mixture was extracted with EtOAc. The organic layer
was separated, dried (NaSO,), filtered, and evaporated to yield a dark oil.
- MH* 251.1
STEP C
A'solution of the oil isolated in Step B (0.235 g) and zinc (3.06 g) in
HOAc (25 mL) was stirred overnight. After overnight stirring, the- reaction

mixture was filtered through Dicalite. The filtrate was evaporated to yield a
residue. The residue was treated with 3N NaOH and CH.Cl, with thorough
mixing. The organic layer was separated, dried (Na2S0Q.), filtered, and
evaporated 1o yield a thick residue.
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MH* 237.1
STEPD

A solution of the residue isolated in Step C (0.240 g, 1.02 mmol) and 2-
nitro-5-phenoxybenzéldehyde (0.248 g, 1.02 mmol) in DCE (5.5 mL) was
stirred for 15 minutes. Then NaBH(OAc)s (0.300 g, 1.42 mmol) was added,
and the reaction mixture was stirred overnight. To the reaction mixture was
added 3N NaOH and CH.Cl, with thorough mixing. The layers were separated,
and the organic layer was dried (Na=SO,), filtered, and evaporated to yield a
thick oil. ’

"MH" 464.2
STEP E

A solution of the oil isolated in Step D (0.500 g, 1.08 mmol) and 10%
palladium on carbon (0.086 g) in EtOH (50 mL) was hydrogenated at 34 psi on

a Parr shaker. After 2 h, the reaction mixture was filtered and evaporated to
yield a semisolid. ‘

MH* 434.2
STEP F

To a solution of the semisolid (0.175 g, 0.4 mmol) prepared in Stép Ein -
EtOH (5 mL) was added cyanogen bromide (0.242 mL, 1.21 mmol) as a 5M
solution in MeCN. The reaction mixture was stirred over the weekend and then

evaporated to yield a residue. The residue was triturated several times with
diethyl ether and then filtered to yield a white solid. Of this material, 90 mg
was purified on flash silica gel using 98:2 to 90:10 CH2Cl:(0.5M NHz in MeOH)
to yield a residue. This residue was dissolved in CHzClz, and TFA (0.5 mL)
was added. The resulting solution was evaporated and triturated several times
with diethyl ether to yield the title compound as a cream-colored solid.

MH* 459.4

Example 50
9-(2-Amino-6-phenoxv—4H-quinazolin-3-vl)-9H-fIuorene-2—carboxv|ic acid

cyclohexyl-methyl-amide (Compound #125)-
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STEP A ,

A mixture of 9-oxo-9H-fluorene-2-carboxylic acid (0.448 g, 2.18 mmol),
HBTU (0.826 g, 2.18 mmol), and N-ethylmorpholine (0.780 g, 6.76 mmol) in
DMF (22 mL) was stirred for 30 minutes. Then N-methylcyclohexylamine

(0.702 g, 6.22 mmol) was added, and the reaction mixture was stirred for 3 h.
With thorough mixing, 50 mL of 1N HCI| and EtOAc were added. The layers
were separated, and the organic layer was washed with water and with
saturated aqueous NaCl solution and then again with water and aqueous NaCl
solution. The organic layer was dried (NaxSO,), filtered and evaporated to yield'
a solid.

MH* 319.9
STEPB

A solution of the solid isolated in Step A (0.682 g, 3.13 mmol) and
hydroxylamine (0.155 g, 4.70 mmol, 50% solution in water) in EtOH (24 mL)
was refluxed for 4 h. The reaction mixture was cooled and diluted with water

(130 mL). The resulting mixture was extracted with EtOAc. The organic layer
was separated, dried (NaxSQOy), filtered, and evaporated to yield a solid.

MH* 335.13 |
STEPC

A solution of the solid isolated in Step B (0.562 g, 1.68 mmol) and zinc
(5.47 g) in HOAc (30 mL) was stirred overnight. After overnight stirring, the
reaction mixture was filtered through Filter Aid. The filirate was evaporated to
yield a residue. To the residue was added 3N NaOH (30 mL), and the resulting
solution was extracted with diethyl ether. The diethyl ether extract was dried
(NaoSOQy), filtered, and evaporated to yield a thick light green residue.
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MH* 321.2
STEPD

A solution of the residue isolated in Step C (0.378 g, 1.18 mmol) and 2-
nitro-5-phenoxybenzaldehyde (0.287 g, 1.18 mmol) in DCE (5 mL) was stirred
for 15 minutes. Then NaBH(OAc); (0.380 g, 1.79 mmol) was added, and the

~ reaction mixture was stirred overnight. To the reaction mixture was added 3N

NaOH and CH:Cl. with thorough mixing. The layers were separated, and the
organic layer was washed with saturated aqueous NaCl solution, dried
(Na2S0y), filteréd, and evaporated to yield a clear green oil.

MH* 548.5
STEPE

A solution of the oil isolated in Step D (0.707 g, 1.29 mmol) and
stannous chloride monohydrate (1.60 g, 7.10 mmol) in EtOH (6 mL) was
refluxed for 3 h. The resulting solution was cooled, and excess aqueous
sodium bicarbonate solution and EtOAc were added, and the resulting mixture
was filtered through Filter Aid. The organic layer was separated, dried
(Na2S0Q,), filtered, and evaporated to yield a thick clear residue.

MH* 518.3
STEP F

To a solution of the residue (0.450 g, 0.87 mmol) prepared in Step E in
EtOH (4 mL) was added cyanogen bromide (0.136 g, 1.29 mmol). The reaction
mixture was refluxed for 2.5 h. After cooling, the reaction mixture was
evaporated to yield a thick dark residue. This residue was triturated five times
with diethyl ether. Filtration yielded a tan solid. Of this material, 0.200 g was
purified on a Gilson HPLC to yield the title compound as a white solid.

MH* 543.6 !

Example 51
3-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-N-bicyclof2.2.1Thept-2-yi-3-

cyclohexyl-propionamide (Compound #400)

218



WO 2006/017836 PCT/US2005/028191

10

15

20

25

7 Lb
(@)
SReONN1
PN H
SN SNH,
EP A 4

A mixture of malonic acid (10.4 g, 0.1 mol), cyclohexane carboxaldehyde
(11.2 g, 0.1 mol), and ammonium acetate (11.6 g, 0.15 mol) in EtOH (100 mL)

was refluxed overnight. The reaction was cooled to room temperature, and the

ST

product was collected as a white solid.
STEPB

A solution of the solid isolated in Step A (1.4 g, 5.0 mmol), 2-
norbornylamine (0.6 g, 5.0 mmol), HBTU (1.9 g, 5.0 mmol), and TEA (0.5 g, 5.0
mmol) in DMF was stirred for 3 days. The reaction mixture was diluted with
water, and a precipitate formed. A white solid was collécted by filtration and
allowed to air-dry overnight. The solid was dissolved in CHoCly, dried
(NazS0.), and filtered. To the resulting solution was added TFA (5 mL). The
solvent was evaporated in vacuo to yield a residue which was dissolved in
isopropanol. To this solution was added excess K.COs. The suspension was
filtered, and the filtrate was concentrated in vacuo to yield a yellow oil.
STEP C

A solution of the oil isolated in Step B (1.1 g, 4.1 mmol) and 2-nitro-5-
phenoxybenzaldehyde (0.98 g, 4.0 mmol) in DCE (40 mL) was stirred for 1
hour. Then NaBH(OAc)s (1.3 g, 6.0 mmol) was added, and the reaction
mixture was stirred for three days. The reaction mixture was quenched with
3N NaOH. The resulting solution was extracted with CHxClo.  The CHoCly |
extracts were combined, dried (K2COs), and concentrated to yield a residue.
Purification by flash chromatography 0 to 2% (1.0M NHs in MeOH) in CH.Cl»
yielded a residue.
STEP D

A solution of the residue isolated in Step C (0.15 g) and palladium on
carbon in EtOH was hydrogenated at 50 psi in a Parr shaker for 90 minutes.
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The catalyst was removed by filtration, and the filtrate was concentrated under
reduced pressure to a volume of 10 mL.
STEP E

To the solution prepared in Step D was added cyanogen bromide (0.05
9, 0.4 mmol). The reaction mixture was stirred at room temperature overnight.
The suspension was filtered to yield the title compound a solid.

MH* 487

'H NMR (300 MHz, DMSO-dg): 80.55-0.70 (br d, 0.5H), 0.75-0.85 (br d,
0.5H), 0.90-1.82 (m, 20.5H), 1.98 (br d, J = 14.7 Hz, 1H), 2.11 (br s, 0.5H),
3.15-4.0 (br m, 2H), 4.10-4.25 (br m, 1H), 4.21-4.50 (m, 2H), 6.93 (s, 1H), 6.95-
7.05 (m, 4H), 7.15 (brt, J = 7.2 Hz, 1H), 7.40 (t, 7.3 Hz, 2 H), 7.78 (br s, 3H).

Example 52
(R)-Enantiomer of cyclohexanecarboxylic acid [2-(2-amino-6-phenoxy-4H-

quinazolin-3-yl)-propyl]l-amide (Compound #495)

CHj II-I

: N
OO\QCN@\/
Py 0
N (@ NH,
STEP A

A solution of L-alanamide (0.93 g, 7.5 mmol) and 2-nitro-5-

phenoxybenzaldehyde (1.2 g, 5.0 mmol) in THF was stirred for 1 hour. Then
NaBH(OAc)s (1.6 g, 7.5 mmol) was added, and the reaction mixture was stirred
overnight. The reaction mixture was diluted with EtOAc and 3N NaOH. The
layers were separated, and the EtOAc extract was washed with brine, dried
(K2CO3), and concentrated to a residue. Purification by flash chromatography
1.0 to 2.0% (0.5M NHjz in MeOH) in CHCl, yielded a residue.
STEPB

To a solution of the residue (0.54 g, 1.7 mmol) isolated in Step B in THF
(20 mL) was added BHzeTHF (1.0M solution in THF, 7.6 mL), and the mixture
was heated at reflux overnight. After 24 h of heating, additional BHze THF
(1.0M solution in THF, 5 mL) was added to the reaction mixture. After 16 h, the
reaction mixture was cooled, and 1N HCI was added. The resulting mixture
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was basified with Na,CO3 and extracted with EtOAc. The combined extracts

‘were washed with brine, dried (K2CO3), filtered, and then evaporated in vacuo

to yield an oil. Flash chromatography 2.5-7.5% (0.5N NHz in MeOH) in CHxCl,
yielded an oil.
STEPC .

A solution of the oil isolated in Step B (0.27 g, 0.9 mmol) and TEA (0.125
mL, 0.9 mmol) in CH.Cl, (5 mL) was cooled to 0°C. Then,
cyclohexanecarbonyl chloride (0.13 g, 0.9 mmol) was added. The reaction
mixture was warmed to room temperature and was stirred overnight. Additional
cyclohexanecarbony! (20 pL) chloride was added. The reaction mixture was
stirred for 2 h. Then, 3N NaOH solution was added. The layers were
separated, and the organic layer was dried (KoCOg), filtered, and evaporated in
vacuo to yield a residue. Flash chromatography 5-25% (0.5N NH3 in MeOH) in
CH2Cloyielded a residue.
STEP D

A solution of the residue isolated ih Step C (0.25 g) and 10% palladidm ,
on carbon in EtOH was hydrogenatéd at 50 psi in a Parr shaker for 3 hours.
The catalyst was removed by filtratibn, and the filtrate was concentrated under
reduced pressure to a volume of 5 mL.
STEPE | '

To the solution prepared in Step D was added cyanogen bromide (0.1
g). The reaction mixture was stirred at room temperature for 4 days. The
solvent was evaporated to yield é residue which was divided into two portions
and purified by reversed phase HPLC using 30:70 MeCN:water with 0.1% TFA
as the eluent to yield the title compound as a white powder.

MH™* 407

'H NMR (300 MHz, DMSO-dg): §0.98-1.38 (m, 6H), 1.20 (d, J = 6.5 Hz, 3
H), 1.40-1.72 (m, 5H), 1.90-2.10 (br m, 1H), 3.08 (dt, J = 4.8 Hz, 1H), 4.12-4.32
(br m, 1H), 4.43 (s, 2H), 6.90 (s, 1H), 6.92-7.02 (m, 4H), 7.13 (, J = 7.4 Hz,
1H), 7.38 (1, 7.6 Hz, 2 H), 7.38 (br t, 1 H), 8.06 (br s, 2H)
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Example 53
N-Adamantan-2-yl-3-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-

propionamide (Compound #221)

@CAAE

Toa solutlon of N-Boc B-alanine (4.7 g, 25.0 mmol), 2-adamantanamine
hydrochloride (4.7 g, 25.0 mmol), and TEA (5.0 g, 50.0 mmol) in DMF (75 mL)
was added HBTU (9.5 g, 55.0 mmol). The reaction mixture was stirred

.STEP A

overnight. The reaction mixture was diluted with water, and extracted with
EtOAc (2x). The organic layers were combined and washed with water and
brine and dried over K.CO3. Evaporation yielded a residue.
STEPB
To a solution df the residue isolated in Step A (4.7 g, 25.0 mmol) in

CHCl, was added TFA (10 mL). The reaction mixture was concentrated to a
residue. To the residue was added EtOAc and water followed by éolid Nay,COs.
The layers were separated, and the aqueous layer was extracted twice with
EtOAc. The organic layers were combined, washed with brine, dried (KgCO3)
filtered, and evaporated to yield a residue.
STEP C

_ A solution of the residue isolated in Step B (0.55 g, 2.5 mmol) and 2-
nitro-5-phenoxybenzaldehyde (0.49 g, 2.0 mmol) in DCE was stirred for 1 hour.
Then NaBH(OACc)s (0.63 g, 3.0 mmol) was added, and the reaction mixture was
stirred overnigh’t. The reaction mixture was quenched with 3N NaOH. The
resulting solution was extracted with CHxCl.. The CHCl, extracts were
combined, dried (K2CQOg), and concentrated to a residue. Purification by flash
chromatography 0.5 to 2.0% (0.5M NH3 in MeOH) in CH.Cl;, yielded a residue.

STEPD
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A solution of the residue isolated in Step E (0.8 g) and 10% palladium on
carbon in EtOH was hydrogenated at 55 psi in a Parr shaker overnight. The
catalyst was removed by filtration, and the filirate was concentrated under
reduced pressure 1o a volume of 20 mL.

STEP E

To the solution prepared in Step D was added cyanbgen bromide (0.26
g, 2.5 mmol). The reaction mixture was stirred overnight. The reaction mixture
was filtered to yield a white solid. The filtrate was evaporated to yield a residue

.that was recrystallized from MeCN to yield a solid that was combined with the

collected solid from the reaction mixture. These were combined and
recrystallized from CH3CN to yield the title compound as a white solid.

MH* 445

'H NMR (300 MHz, DMSO-ds): 51.41 (d, J = 12.2 Hz, 1H), 1.55-1.92 (m,
13 H), 2.61 (1, J = 6.0 Hz, 2H), 3.69 (i, J = 5.5 Hz, 2H), 3.82 (d, J = 6.6 Hz, 1H),
4.55 (s, 2H), 6.67 (s, 1H), 6.90-7.05 (m, 4H), 7.13 (t, J = 7.3 Hz, 1H), 7.39 (i,
7.9 Hz, 2H), 7.96 (d, J = 7.4 Hz, 1 H), 8.00 (br s, 2H) |

Elemental analysis for Co7H3oN4O2#1.0 HBr:

Calculated: C, 61.71; H, 6.33; N, 10.66

Found: C,61.77; H,6.36; N, 10.57

’ Example 54
N-Adamantan-2-yi-3-[2-amino-7-(2-methoxy-phenyl)-4H-quinazolin-3-yl]-

propionamide (Compound #617)

STEP A
To a solution of 4-bromo-2-nitrotoluene (2.16 g, 10.0 mmol) and 2-
methoxypheny! boronic acid in EtOH (50 mL) was added K.COs3 (1.8 g, 13.0

mmol) in water (1.8 mL) followed by Pd(dppf)Cl, (0.5 g, 0.065 mmol). The
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reaction mixture was refluxed 4 h. The reaction mixture was cooled, filtered
through Dicalite, and concentrated to yield a residue. The residue was purified
by flash chromatography using 5% to 20% CH.Cl, in heptane to yield a yellow
solid.

STEPB -

A mixture of the solid isolated in Step A (0.82 g, 3.4 mmol)
dimethylformamide dimethyl acetal (0.6 mL, 4.4 mmol) in of DMF (4 mL) was
heated for 2 h at 210°C. The mixture was cooled to room temperature, and the
solvent was evaporated in vacuo to yield a residue.

STEP C

The residue isolated in Step B was dissolved in THF (75 mL). The
mixture was diluted with water (75 mL) and NalO4 (4.3 g, 20.4 mol) was added.
The reaction mixture was stirred overnight at room temperature. The solids
were filtered and washed well with EtOAc. The filtrate was washed 3x with
saturated aqueous NaHCOj3 solution, and then dried (MgSOy). The solution
was filtered and the solvent was evaporated in vacuo. The crude product was
chfomatographed to yield an off-white solid.

STEPD 4
A solution of the solid isolated in Step C (0.32 g, 1.25 mmol), the residue
isolated in Example 53, Step B as its TFA salt (0.50 g, 1.5 mmol), and TEA
(1.25 mmol) in DCE was stirred for 1 h. Then NaBH(OAc)s (0.33 g, 32.5 mmol)
was added, and the reaction mixture was stirred overnight. The reaction

. mixture was quenched with 3N NaOH. The resulting solution was extracted

with CH2Clo.  The CH.Cl, extracts were combined, dried (K.COs), and
concentrated to a residue. Purification by flash chromatography 1.0 to 2.5%
(0.5M NHj in MeOH) in CH.Cl, yielded a yellow glass.
STEPE ‘

A solution of the yellow glass isolated in Step D (0.24 g, 0.51 mmol) and
10% palladium on carbon in EtOH was hydrogenated at 55 psi in a Parr shaker
for 3 h. The catalyst was removed by filtration, and the filirate was

concentrated under reduced pressure to a volume of 5 mL.
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STEPF
To the solution prepared in Step F was added cyanogen bromide (0.08

g, 0.75 mmol). The reaction mixture was stirred overnight. The reaction
mixture was filtered to yield a white solid. The filtrate was evaporated to yield a
5  residue that was purified by reversed phase HPLC (35% MeCN in H2O with

0.1% TFA) to yield the title compound as a white powder.

MH* 459

'H NMR (300 MHz, DMSO-de): §1.42 (d, J = 12.7 Hz, 1H), 1.60-1.85 (m,
11 H), 1.88 (d, J = 12.0 Hz, 2 H), 2.64 (br t, 2H), 3.65-3.80 (m, 2H), 3.76 (s,

10  3H), 3.80-3.90 (m, 1H), 4.61 (s, 2H), 7.00-7.28 (m, 6H), 7.37 (t, 6.9 Hz, 2 H),

7.97 (d, J = 7.5 Hz, 1 H), 8.03 (br s, 2H). '

Example 55
4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-heptanedioic acid bis-

(cyclohexyl-methyl-amide) (Compound #84)

O Nch,

o ‘ (I;HS |
: o}
N N
' )\ O
N NH; -
STEP A ' ,

To a cold mixture of 4-ketopimelic acid (1.7415 g 10.0 mmol) and
triethylamine (7.00 mL, 50.2 mmol) in DMF (10 mL) was added
diphenylphosphorylazide (5.1 mL, 23.7 mmol) and N-methylcyclohexyl amine.

15

20  The reaction mixture was stirred at ambient temperature 40 h. The reaction
was diluted with HzO (50 mL) and extracted with EtOAc (2x100 mL). The
organic extracts were washed with water (4x50 mL), 1N aqueous HCI (2x50
mL), H2O (2x50 mL), dried (NaS0O,), filtered, and concentrated in vacuo to
yield an oil. The crude oil was combined with product synthesized previously
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on a 1 mmol scale and purified by flash chromatography on silica gel (2%
MeOH in CHCI5) to yield a residue.

MH* 365
STEPB

To a stirred solution of the residue isolated in Step A (1.1449 g, 3.14
mmol) and ammonium acetate (2.4874 g, 32.3 mmol) in anhydrous methanol
(30 mL) was added sodium cyanoborohydride (196.7 mg, 3.13 mmol). The
resulting mixture was stirred for 72 hours and then was treated with 1N

aqueous HCI fo destroy excess borohydride reagent. The reaction mixture was

" basified with 3N aqueous NaOH, and the aqueous mixture was extracted with

CHCI3 (2x50 mL). The organic extracts were dried (Na>SQO.), filtered, and
concentrated to yield a colorless oil which was taken forward without further
purification.
STEPC

A mixture of 2-nitro-5-phenoxybenzaldehyde (760.2 mg, 3.13 mmol) and
the oil isolated in Step B (1.1421 g, 3.12 mmol) in MeOH (30 mL) was stirred at
room temperature for-2 days and then was cooled to 0°C and treated with
NaBH, (0.12 g, 3.17 mmol) and then stirred for another 20 h at room
temperature. Aqueous NH4Cl was added to destroy excess borohydride
reagent. The aqueous mixture was extracted into CHCls (2x50 mL). The
organic solution was dried (NaxSO,), filtered, and concentrated in vacuo to
yield a yellow oil. The crude oil was purified by column chromatography (silica
gel, 2% MeOH in CHClIs) to yield a residue.
STEPD ‘
A heterogenous mixture of the oil isolated in Ste'p C (162.5 mg, 0.27
mmol), and 10% Pd/C (20 mg) in EtOH (25 mL) was shaken under 55 psi of H,
gas ét room temperature for 20 h. The reaction mixture was filtered through a
bed of Celite®, and the filter cake was rinsed with EtOH (25 mL). The organic
filtrate was evaporated. The residue was purified by preparative TLC (2
tapered plates; 90:10:1 CHCl;:MeOH:concentrated NH4OH) to yield a yellow
oil.
STEPE
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A mixture of the oil isolated in Step D (69.7 mg, 0.124 mmol) and
cyanogen bromide (19.2 mg, 0.181 mmol) in EtOH (5 mL) was stirred at reflux
for 6 h and then at room temperature for 60 h. The solvent was removed in
vacuo, and remaining residue was triturated with EtO. The solvent was
decanted and the remaining HBr salt was dried under high vacuum at room
temperature overnight to yield the title compounds as a tan amorphous solid.

MH* = 588

'H NMR (300 MHz, CDCls) §1.00-2.10 (m, 24H), 2.20-2.35 (m, 4H),
2.60-2.80 (m, 6H), 8.30-3.45 (m, 1H), 4.10-4.25 (m, 3H), 4.30-4.45 (m, 1H),
6.70 (s, 1H), 7.05-7.15 (m 1H), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 2H), 11.5 (br
s, 1H). ) :

Example 56
3-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-pentanedioic acid bis-

(cyclohexyl-methyl-amide) (Compound #107)

STEP A ,
To a cold (-60°C) solution of 1,3-diamino-2-hydroxypropane‘ (947.1 mg,
10.0 mmol) and triethylamine (3.5 mL, 25.1 mmol) in a 4:1 THF:CH.Clo mixture
(50 mL) was added cyclohexanecarbonyl chloride (2.90 mL, 21.7 mmol). The
reaction was allowed to warm to room temperature over a two-hour period.
The heterogenous mixture was diluted with CH,Cl, (20 mL) and was stirred
overnight. Thereafter, the mixture was washed with H20 (50 mL), aqueous
NazCO3 (50 mL), and H,O (50 mL), and then dried (Na>SQu), filtered, and
concentrated to a residue. The residue was purifiéd by column
chromatography (silica gel, 6% MeOH in CHClI5) to yield a white solid.
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STEPB

To a stirred mixture of the solid isolated in Step A (2.1783 g, 7.03 mmol)
and triethylamine (10.0 mL, 71.7 mmol) in DMSO (20 mL) was added sulfur
trioxide pyridine complex (3.3662 g, 21.1 mmol) in DMSO (20 mL) under a N,
atmosphere. The reaction mixture was stirred for 60 h and then was diluted
with ice water (100 mL) and extracted into CHCI3 (2x75 mL). The organic
extracts were combined and washed with aqueous citric acid (2x125 mL),
aqueous NaxCO3 (1x150 mL), H2O (100 mL), dried (NaxSO,), filtered, and
concentrated to yield an off-white solid.
STEPC ‘ .
To a solution of the solid isolated in Step B (924.2 mg. 3.00 mmol) in
MeOH (40 mL) was added NH,OAc (4.7890 g, 62.1 mmol). The mixture was
stirred at room temperature for 1 h and then was treated with NaBH3;CN (185.6

mg, 2.95 mmol). The reaction mixture was then stirred for 1 day and then
quenched with 1N aqueous HCl solution (25 mL) and then was basified to pH
9.0 with Na,CO3 and extracted into CHCI3 (2x50 mL). The organic solution was
dried (NaxS0Q,), filtered, and concentrated. The residue was purified by column
chromatography (silica gel, 8% MeOH in CHClI3 to 90:10:1
CHCl3:MeOH:concentrated NH4OH) to yield an off-white solid.
STEP D

A mixture of 5-phenoxy-2-nitrobenzaldehyde (217.1 mg, 0.893 mmol)
and the solid isolated in Step C (274.8 mg, 0.889 mmol) was stirred in MeOH
(15 mL) at room temperature for 18 h. The resulting suspension was diluted
with MeOH (5 mL), dissolved with gentle warming and treated with NaBH, (38.8
mg, 1.02 mmol). The reaction mixture was stirred for one additional hour and
then quenched with aqueous NH4CI followed by extraction into CHClz (2x50
mL). The organic solution was dried (Na,SOy), filtered, and evapo‘réted to yield
a residué that was carried on to the next chemical step.
STEP E

The residue isolated in Step D (274.5 mg) and 10% Pd/C (31.4 mg) in
absolute EtOH (30 mL) was shaken under 55 psi of Hy at room temperature for
3 h. The reaction was filtered through a bed of Celite®, and the filter cake was
rinsed with solvent (50 mL). The organic filtrate was evaporated and purified
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by preparative TLC (3 tapered silica gel plates 3 to 5% MeOH in CHCI3) to
yield a tan amorphous solid.
STEP F

A mixture of the solid isolated in Step E (109.2 mg, 0.215 mmol) and
BrCN (25.8 mg, 0.243 mmol) in EtOH (6 mL) was stirred at reflux for 18 h. The
solvent was removed in vacuo, and the remaining residue was triturated with
Et.O. The solvent was decanted and the resulting HBr salt was dried under
high vacuum at room temperature overnight to yield the title compound as a tan
amorphous solid.

MH"* = 532

'H NMR (300 MHz, DMSO-dg) §1.00-1.35 (m, 10H), 1.50-1.70 (m, 2H),
1.90-2.10 (m, 2H), 3.15-3.25 (m, 2H), 3.45-3.55 (m, 2H), 4.25-4.35 (m, 1H),
4.40 (s, 2H), 6.85 (s, 1H), 6.90-7.05 (m, 4H), 7.10-7.15 (m, 1H), 7.35-7.45 (m,
2H), 7.75-7.80 (m, 2H), 7.85-7.95 (m, 2H), 10.5 (s, 1H)

Example 57
5-[1 -(2-Amino-6-phenoxy—4H-quinazoIin-3-vD-2-phenyl-ethyl]-oxazole¥4-

carboxylic acid cyclohexylamide (Compound #606)

OO

- Toacold (0°C) mixture of DL-N-Cbz-phenylalanine (12.02 g, 40.0 mmol)
and potassium carbonate sesquihydrate (26.50 g, 160 mmol) in anhydrous

STEP A

DMF was added diphenylphyosphorylazide (13.5 mL, 62.6 mmol) and methyl
isocyanoacetate (7.5 mL, 82.5 mmol). The resulting mixture was stirred at
room temperature for 96 h and then was diluted with H2O (600 mL). The
precipitated solid was collected by filtration. The crude solid was dissolved in
CHCl3 (200 mL) and washed with aqueous NaCl. The organic solution was
dried (Na2S0O.), filtered, and evaporated to yield a solid. The solid was carried
on to the next step without further manipulation.

229



WO 2006/017836 PCT/US2005/028191

10

15

20

25

30

MH* = 381
STEPB

To a cold (0°C) solution of the solid isolated in Step A (7.60 g, 20.0
mmol) in 2:1 THF:H,O (300 mL) was added LiOH (526.3 mg, 21.9 mmol). The
mixture was stirred for 18 h, acidified to about pH 3 with aqueous citric acid,

. and extracted into CHCI3; (2x150 mL). The organic solution was dried

(NazS0Q.,), filtered, and concentrated to yield a white amorphous solid that was
carried on to the next step without further purification.
STEP C

To a cold (0°C) mixture of the solid isolated in Step B (1.8339 g, 5.00
mmol) and N, N-diisopropylethylamine (4.4 mL, 25.2 mmol) in DMF (12 mL) was
added diphenylphosphorylazide (1.3 mL, 6.03 mmol) and cyclohexylamine
(0.74 mL, 6.47 mmol). The reaction mixture was stirred for 20 h at room
temperature and then was diluted with aqueous NaCl and extracted into CHCls
(2x100 mL). The organic solution was washed with H>O (5x100 mL), dried
(NazS0Q.), filtered, and concentrated to a residue. The residue was purified by
column chromatography (silica gel, 3% MeOH in CHCIg). Trituration of the
resulting gum with Et2O yielded a white solid.
STEPD ‘

A mixture of the solid isolated in Step C (1.6532 g, 3.70 mmol) and 10%
Pd/C (332.4 mg) in MeOH (120 mL) was shaken under 55 psi of hydrogen gas
at room temperature for 5 h. The reaction mixture was filtered through a bed of
Celite®. The filter cake was rinsed with MeOH (50 mL). The filtirate was
concentrated and the residue was purified by column chromatography (silica
gel, 6% MeOH in CHCI5) io yield a light yellow oil. |
STEPE | | |
To a solution of 5-phenoxy-2-nitrobenzaldehyde (267.0 mg, 1.10 mmol)

and the oil isolated in Step D (381.0 mg, 1.22 mmol) in 1,2-dichloroethane was

added sodium triacetoxyborohydride (362.1 mg, 1.71 mmol). The reaction
mixture was stirred at room temperature for 18 h and then quenched with
aqueous NaHCO3; and extracted into CHCI3 (2x40 mL). The organic solution
was dried (NaxSO,), filtered, and concentrated. The residue was purified by
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column chromatography (silica gel, 3% MeOH in CHCI;) to yield a light yellow
gum. '
STEP F

A mixture of the gum isolated in Step E (532.6 mg, 0.970 mmol) and
10% Pd/C (110.4 mg) in EtOH (70 mL) was shaken under 55 psi of hydrogen
gas at room temperature for 4 h. The reaction mixture was filtered through a
bed of Celite®. The filter cake was rinsed with MeOH (50 mL). The filtrate was
concentrated and the residue was purified by column chromatography (silica
gel, 2% MeOH in CHCIs) to yield a flaky brown solid.
STEP G - |

To a solution of the solid isolated in Step F (304.1 mg, 0.596 mmol) in
EtOH (10 mL) was added cyanogen bromide (83.1 mg, 0.784 mmol). The

resulting mixture was stirred at room temperature for 1.5 d, refluxed for 1 h, and

then concentrated to a residue. The residue was purified by preparative thin
layer chromatography (5 tapered silica gel plates; 90:10:1
CHCls:MeOH:concentrated NH4OH) to yield the title compound as a free base.

The free base was dissolved in CHCl3 (3 mL), acidified with 1N HCI (0.6
mL) in‘EtQO and further diluted with Et,O (75 mL). The HCI salt was collected
by filtration and dried under vacuum at room temperature to yield the title
compound as an amorphous solid, as its HCI salt.

MH* = 536 ‘

'"H NMR (300 MHz, DMSO-de) §1.10-1.80 (m, 10H), 3.30-3.60 (m, 2H),
3.65-3.85 (m, 1H), 4.25-4.35 (m, 1H), 5.05-5.15 (m, 1H), 5.90-6.10 (m, 1H),
6.90-7.10 (m, 4H), 7.15-7.30 (m, 7H), 7.50-7.60 (m, 2H), 8.35-8.50 (br s, 2H),

8.65-8.75 (m, 2H), 11.1 (s, 1H)

Example 58
4-(2-Amino-6-phenoxv-4H-quinazoIin-3-vl)-N-cvcIohexvl-4-(cis-4-hvdroxvé-

cyclohexyl)-N-methyl-butyramide (Compound #731)
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Following the procedure described in PCT Publication WO 02/76450, a

500 mL round bottom flask was charged with anhydrous MeOH (200 mL). The

flask was placed in an ice bath, cooled to 0°C, and treated with acetyl chloride
(10 mL, 140 mmol) followed by D-(+)-4-hydroxyphenylglycine (10.01 g, 59.8
mmol). The reaction mixture was stirred at room temperature for 18 h, then at
40°C for 5 h and then concentrated to an oil. The oil was redissolved in MeOH
(250 mL) and the solution concentrated to yield a solid. The moist solid was
washed with Et.O, dried in vacuum oven at 40°C for 5 h to yield an off white
solid. This material Was carried on directly to the next step.
STEPB

A suspension of D-(+)-4-hydroxyphenylglycine methyl ester‘(12.9620 g
59.8 mmol) in CHxClz (150 mL) was treated with diisopropyl ether (15 mL, 86.0
mmol), di-fert-butyl dicarbonate (15.1740 g, 69.5 mmol) in DCM (50 mL) and
N, N-diispropylethylamine (12.0 mL, 68.8 mmol). The resulting mixture was
stirred for 60 h at room temperature and then was concentrated to a residue.
The residue was dissolved in EtOAc (250 mL), washed with H2O (2x100mL),
saturated NaHCO3 (1x100mL), brine (1x100mL), dried (Na2304), filtered, and
concentrated to a gummy residue. The gum was triturated with 1:4 Et2O:
hexanes (200 mL) to yield a solid.
STEP C

A solution of the solid (5.0550 g, 0.018 mol) isolated in Step B in HOAc
(90 mL) was prepared with slight heating. Then PtO2 (403.2 mg) was added,
and the reaction was shaken under 50 psi of Hz gas for 2 h at room
temperature. Acetic acid was evaporated by azeotropic removal using

benzene as a cosolvent. The oily residue was diluted with EtOAc (100 mL),
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washed with saturated aqueous NaHCO3 (100 mL), brine (100 mL) and HxO
(100 mL). The organic solution was dried (Na>SO.), filtered, and concentrated
to a thick oil which solidified upon standing. The solid was purified by gradient
column chromatography (silica gel; 10% to 60% EtOAc in heptane)on the Isco
to yield the cis and trans isomers of tert-butoxycarbonylamino-(4-hydroxy-
cyclohexyl)-acetic acid methyl ester as solids.
STEPD

A mixture of the cis isomer isolated in Step C (998.0 mg, 3.48 mmol) and
lithium hydroxide (179.5 mg, 7.49 mmol) in 70:33 THF:H0 (103 mL) was
stirred at room temperaﬁ;re for 6 h. The reaction mfxture was made acidic by
addition of citric acid (1.61 g), and then H,O (25 mL) was added. The reaction
mixture was extracted with CHCI; (2x75 mL). The organic solution was dried
(NazS0y), filtered, and concentrated to yield a foam which was carried on to the
next chemical step without further purification.
STEPE |

" To a cooled (10°C) suspension of the foam prepared in Step D (887.7

mg, 3.25 mmol), N, O-dimethylhydroxylamine'HCI (438.2 mg, 4.49 mmol) and
N—hydkoxybenzotriazole hydrate (607.9 mg, 4.50 mmol) in CHxCl, (30 mL) was
added triethylamine (2.0 mL, 14.3 mmol) and 1-[(3-dimethylamino)propyl]-3-
ethylcarbodiimide’HCI (866.2 mg, 4.52 mmol). The reaction was allowed to
warm to room temperature and then was stirred overnight. The reaction
mixture was diluted with CH2Cl (125 mL), washed with brine (3x50 mL),
aqueous citric acid (2x50 mL), dried (NaxSO4), filfered, and concentrated to a
residue. The residue was purified by column chr‘omatography (silica gel; 7%
MeOH in CHCly) to yield a residue. *
STEPF

To a cooled (0°C) solution of the residue isolated in Step E (500.3 mg,
1.58 mmol) in THF (22 mL) was added 1M LiAlH4 in THF (3.8 mL, 3.8 mmol) in
a dropwise manner over a 6 minute period. The resulting mixture was stirred
for 10 minutes at 0°C, then was allowed to warm to room temperature during a
20 minute interval and then was recooled in an ice bath for 20 minutes. The
cooled reaction mixture was treated with NaHSO, (602.4 mg) in HO (10 mL)

and aqueous citric acid (30 mL). The reaction mixture was extracted into
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EtOAc (2x50 mL), and the organic solution was washed with H.O (50 mL), dried
(NazSOy), filtered and concentrated to yield a crude residue, which was carried
onto next step.
STEP G

To an ice cold (0°C) solution of trimethylphosphonoacetate (0.90 mL,

_ 6.24 mmol) in THF (20 mL) was added 60% NaH in mineral oil (unwashed;

194.6 mg, 4.86 mmol) in three portions. The heterogeneous mixture was
further diluted with THF (10 mL) and was stirred at room temperature for 2.5 h.
The reaction mixture was cooled in ice bath for 15 minutes and then was
treated with the residue isolated in Step F (530.5 mg) in THF (30 mL). The ice
bath was removed and the reaction mixture was allowed to warm to room
temperature over a 45-minute interval. The reaction was quenched with
aqueous citric acid solution (50 mL) and extracted into EtOAc (2x50 mL). The
Qrganic solution was dried (NaSO.,), filtered, and concentrated. The residue
was purified by column chromatography (silica gel; 70% EtOAc in heptane) to

“yield a white solid.

STEPH
A heterogeneous mixture of the solid isolated in Step G (286.5 mg,

0.915 mmol), and 10% Pd/C (72 mg) in MeOH (65 mL) was shaken over 50 psi

of Hz gas at room temperature for 4 h. The reaction mixture was filtered
through a bed of Celite®, and the filter cake was rinsed with CHCls/MeOH (50
mL). The organic filtrate was concentrated to yield a solid. The reaction was

. repeated with additional solid prepared as in Step G (177.4 mg) to yield

additional solid product. Both batches were combined and carried onto the
next step without further manipulation. |

STEP| | |
A mixture of the compound isolated in Step H (400.0 mg, 1.27 mmol)
and lithium hydroxide (65.8 mg, 2.75 mmol) in 7:3 THF:H20 (40 mL) was stirred
for 3 h and then was allowed to stand at room temperature for 20 h. The
reaction mixture was treated with citric acid (764.2 mg, 3.98 mmol) and water |
(25 ml) and then was stirred for 15 minutes and then was extracted into CHCl3
(3x50mL). The organic solution was washed with HzO (50 mL), dried
(NaxS0Qy), filtered and concentrated to yield a white solid.
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STEPJ
To a cooled (10°C) suspension of the solid isolated in Step | (331.6 mg,

1.10 mmol), triethylamine (0.21 mL, 1.50 mmol) and N-hydroxybenzotriazole
hydrate (204.6 mg, 1.51 mmol) in DMF (10 mL) was added N-methyl-
cyclohexylamine (0.20 mL, 1.52 mmol), triethylamine (0.29 mL, 2.08 mmol) and
1-[(3-dimethylamino)propyl]-3-ethylcarbodiimide'HCI (289.3 mg, 1.51 mmol).
After the reaction stirred at 0°C for 1 h, the ice bath was removed, and the
reaction was allowed to warm to room temperature and then was stirred for an
additional 18 h. The reaction mixture was diluted with CHCls (75 mL), washed
with HoO (4x75 mL), dried (Na-SO,), filtered, and concentrated to a residue.
The residue was purified by column chromatography (silica gel; 6% MeOH in
CHCIs) to yield a residue.

STEP K

A solution of the residue isolated in Step J (382.4 mg, 0.966 mmol) in
CHCl, (15 mL) was treated with trifluoroacetic acid (3 mL) and stirred for 2 h at
room temperature. The reaction mixture was concentrated to give a residué,
which was basified with aqueous NaHCOs, extracted into CHCls (12x40 mL).
The organic extracts were dried (Na>SOy), filtered, and evaporated to yield an -
oil.

STEP L ‘

A mixture of 2-nitro-5-phenoxybenzaldehyde (189.9 mg, 0.781 mmol)
and the oil isolated in Step K (231.2 mg, 0.781 mmol) in MeOH (15 mL) was -
stirred at room temperature for 40 h and then was cooled in an ice bath for 30
minutes. The reaction mixture was treated with NaBH, (65.5 mg, 1.73 mmol)
and was stirred for 1 h at room temperature. The reaction was quenched with
aqueous NH4CI (50 mL) and then was extracted into CHCls (2x50 mL). The
organic solution was dried (Né2804), filtered, and concentrated. The residue |
was purified by column chromatography (silica gel, 6% MeOH in CHCI;) to yield
a yellow gum.

STEP M

A heterogenous mixture of the yellow gum (345.7 mg, 0.660 mmol)
isolated in Step L and 10% Pd/C (74.5 mg) in EtOH (70 mL) was shaken over
53 psi of Hz gas at room temperature for 4 h. The reaction mixture was filtered
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through a bed of Celite®, and the filter cake was rinsed with EtOH (50 mL).
The organic filtrate was concentrated to a yellow flaky solid that was carried
onto the next step without further manipulation.
STEP N

To a solution of the solid isolated in Step M (290.2 mg, 0.5886 mmol) in

- EtOH (10 mL) was added 3M cyanogen bromide in CHxCl, (200 pL, 0.600

mmol) at room temperature. The resulting mixture was stirred at room
temperature for 20 h, and then was treated with additional cyanogen bromide

solution (25 uL) and was heated at 55°C for 4 h. The reaction mixture was

“ concentrated to a residue that was purified by preparative TLC (4 tapered silica

gel plates; 80:18:2 CHCl3:MeOH:NH4OH) to yield the title compound as a beige
solid as its free base.

A solution of the free base (135.0 mg) in CHCI; (3 mL) was acidified with
1N HCI (0.5 mL) in EtoO and was further diluted with Et,O (75 mL). The HCI
salt was collected by filtration and dried in the vacuum oven at 50°C to yield the

title compound a residue, as a 6:4 mixture of rotamers, as HCI salt.

MH* =519

'H NMR (300 MHz, DMSO-dg) §1.00-2.10 (m, 21H), 2.15-2.25 (m, 1H),
2.40-2.60 (m, 1H), 2.75 (s, 0.4x1H), 2.85 (s, 0.6x1H), 3.40-3.50 (m, 1H), 4.00
(br s, 1H), 4.20-4.45 (m, 4H), 6.65 (s, 1H), 6.80-6.90 (m, 3H), 7.10-7.15 (m,
1H), 7.20-7.25 (m, 1H), 7.35-7.40 (m, 2H), 8.25 (br s, 2H), 11.70-11.75 (m, 1H)

, ‘ Example 59
(S)-enantiomer of 4-cis-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4-

cyclohexyl-butyryl]-methyl-amino}-cyclohexanecarboxylic acid
(Compound #739)

C
l

4 Ha
. O/O\@\N/(Sj\/\"/ N
P o
N” (Z]>NH, CO,H
STEP A '
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To a stirred solution of cis-4-(tert-butoxycarbonylamino)cyclohexane
carboxylic acid (7.19 g, 29.6 mmole) in THF (100 mL) at 0°C, lithium aluminum
hydride pellets (6.73 g, 177 mmole) were added slowly. After the addition of
lithium aluminum hydride, the solution was stirred at room temperature for 2 h.
Then, the solution was heated at reflux overnight. After cooling to room
temperature, potassium sodium tartrate tetrahydrate and water were added to
terminate the reaction. The solution was filtered through a pad of Celite®.
Ethanol was used to wash the pad. The filirate was evaporated, and the
residue was dissolved in 6N hydrochloric acid (50 mL). The solution was
concentrated to yield a colorless oil which was used directly in the next step
without further purification.

MH"=144.0
STEPB

To a stirred solution of the (S)-enantiomer of 4-tert-
butoxycarbonylamino-4-cyclohexyl-butyric acid (prepared as in Example 28,
Step E) (10.07 g, 35.3 mmdle), the oil isolated in Step A (9.51 g, 52.9 mmolé), ,
and DIPEA (18.5 mL, 106.2 mmole)'in DMF (100 mL), HBTU (9.51 g, 25.1
mmole) was added. After stirring at room temperature overnight, the solution
was diluted with diethyl ether (300 mL). The solution was extracted with 1N
HCI (80 mL) three times, and once with water, and dried over magnesium
sulfate. The solution was concentrated to yield a colorless oil;

MH* = 411.1
STEP C . : ,

A stirred mixture of the oil isolated in Step B (13.20 g, 32.1 mmole) in

aqueous 15% sodium bicarbonate solution (150 mL), sodium bromide (0.661 g,
6.4 mmole), and TEMPO (0.1005 g, 6.4 mmole) in acetone (400 mL) was
cooled to 0°C, and trichloroisdcyanuric acid (14.94 g, 64.3 mmole) was added
slowly over 30 min. The solution then was warmed to room temperature and
was stirred at this temperature for 24 hours. The solution was filtered through
Celite®. The organic solvent was evaporated. Sodium carbonate (5.0 g) was
added. The solution was washed with ethyl acetate once and then was
acidified with 1N HCI. The resulting solution was extracted with ethyl acetate
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three times. The combined organic extracts were dried over magnesium
sulfate. The solvent was evaporated to yield a colorless oil.

MH* = 425.3
STEPD

To a stirred solution of the oil isolated in Step C (7.4 g, 17.4 mmole) in
dichloromethane (100 mL), trifluoroacetic acid (100 mL) was added. The
solution was stirred at room temperature for 1 hour and then was concentrated.
Water (50 mL) was added. Sodium bicarbonate was added until there was no
bubbling from fhe solution. The resulting mixture was extracted with ethyl
acetate three times. The combined organic phases were dried over
magnesium sulfate. The solvent was evaporated to yield a white solid which
was used directly in the next reaction.
STEP E

" To a stirred solution of the solid isolated in Step D in dichloromethane

(100 mL), 2-nitro-5-phenoxy-benzaldehyde (3.85 g, 15.8 mmole), acetic acid
(4.0 mL) and 4A molecular sieves (5.0 g) were added. After stirring at room
temperature for 20 min, the solution was cooled to 0°C, and sodium
triacetoxyborohydride (3.36 g, 15.8 mmole) was added slowly into the solution.
The solution was stirred at this temperature for 7-8 hours, and then was
allowed to warm up overnight. The solution was filtered through a pad of
Celite®. The filirate was concentrated. The residue was treated with 1N HCI
(30 mL). The solution was extracted with ethyl acetate twice. The combined
organic phases were washed with aqueous 1N NaOH solution twice. The
combined aqueous extracts were acidified by adding 1N HCI. The solution was
extracted with ethyl aceta‘te twice. The combined orgahic phases was dried
over magnesium sulfate. The solvent was evaporated to yield a slightly colored
solid.

MH* = 552.3
STEP F .

To a solution of the solid isolated in Step E (2.80 g, 3.6 mmole) in a

solvent mixture of THF (40 mL) and ethanol (60 mL), 10% palladium on carbon
(1.24 g) was added. The solution was subjected to hydrogenation for 1 hour at
30 psi. The solution was filtered through a pad of Celite® to yield a solution.
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STEP G

To the solution obtained in Step F, cyanogen bromide (3Min
dichloromethane, 2.5 mL, 7.6 mmole) was added. The solution was stirred at
room temperature overnight and then was concentrated. Water (100 mL) was
added. Sodium bicarbonate was added until no more bubbling was observed.
The solution was extracted with ethyl acetate twice. The combined organic
phases were dried over magnesium sulfate. After removing the solvent, the
residue was purified over silica gel column eluted with a mixture of
dichloromethane and methanol from 99:1 to 70:30 to yield the title compound
as a white solid. V |

MH* = 547.5

"H NMR (300 MHz, DMSO), 60.83-2.27 (m, 24H), 2.54 (s, 3H), 3.32 (s,
2H), 3.79 (m, 1H), 4.35-4.41 (m, 3H), 6.95-7.16 (m, 6H), 7.35-7.41 (m, 2H),
8.04 (br s, 1H)

Example 60 4
(S)-Enantiomer of 4-cis-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4-

(tetrahvdro-pyran-4-vl)—butvrvl]—methyl-amino}-cyclohexanecarboxvlic
acid (Compound #745)

COCETTG

(s)
N (Z) NH, CO,H

STEP A

A stirred solution of the oil isolated in Example 59, Step A (6.69 g, 27.5 .
mmole) in 15% aqueous sodium bicarbonate solution (80 mL), sodium bromide
(0.566 g, 5.5 mmole), and TEMPO (0.0859 g, 5.5 mmole) in acetone (200 mL)
was cooled to 0°C, and trichloroisocyanuric acid (12.78 g, 55.0 mmole) was
added slowly over 30 min. The reaction mixture then was warmed to room
temperature and was stirred at this temperature for 24 hoursand then was
filtered through Celite®. The organic solvent was evaporated. Sodium '

carbonate (5.0 g) was added. The solution was washed with ethyl acetate
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once and then was acidified with 1N HCI. The resulting solution was extracted
with ethyl acetate three times. The combined organic extracts were dried over
magnesium sulfate. The solvent was evaporated to yield a white solid.

MH" = 256.1
STEP B

Acetyl chloride (4.0 mL, 55 mmole) was added slowly to methanol at

0°C, and the mixture was stirred at this temperature for 30 min. The solid
isolated in Step A (7.31 g, 28.4 mmole) was added. The solution was warmed
to room temperature. After stirring at room temperature for 1 hour, the solution
was heated at reflux overnigh’t. The solvent was evapofated. The residue was
recrystallized from acetone and diethyl ether to yield a white solid.

MH*=172.2
STEPC

To a stirred solution of the (S)-enantiomer of 4-tert-
butoxycarbonylamino-4-(tetrahydro-pyran-4-yl)-butyric acid (Example 32, Step -

1) (0.74 g, 2.57 mmole), the solid isolated in Step B (0.59 g, 2.84 mmole), and

DIPEA (1.8 mL, 10.3mmole) in DMF (10 mL), HBTU (1.27 g, 3.3 mmole) was
added. After stirring at room temperature overnight, the solution was diluted
with diethyl ether (60 mL). The solution was washed with 1N HCI (20 mL) three
times and once with water, and dried over magnesium sulfate. The solution
was concentrated to yield a slightly colored oil.

MH"=441.2

- STEPD

To a stirred solution of the oil isolated in Step C (1.23 g, 2.8 mmole) in
dichloromethane (25 mL), trifluoroacetic acid (25 mL) was added. The solution
was stirred at room temperature for 2 hours and then was concentrated. Water
(50 th) was added. Sodium bicarbonate was added until there was no
bubbling from the solution. The resulting mixture was extracted with ethyl
acetate three times. The combined organic phases were dried over
magnesium sulfate. The solvent was evaporated to yield a black oil.

STEP E

To a stirred solution of the solid isolated in Step D (0.28 g, 1.15 mmole)

in dichloromethane (10 mL), 2-nitro-5-phenoxy-benzaldehyde (0.39 g, 1.15
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mmole), acetic acid (0.2 mL), and 4A molecular sieves (0.9 g) were added.
After stirring at room temperature for 1 hour, the solution was cooled to 0°C,
and sodium triacetoxyborohydride was added slowly into the solution. The
solution was stirred ét this temperature for 8 hours and then was allowed to
warm up overnight. The solution was filtered through a pad of Celite®, and the
filirate was concentrated. The residue was dissolved in ethyl acetate, and the
solution was washed with aqueous 1N NaOH solution twice and once with
water and then was dried over magnesium sulfate. The solvent was
evaporated to yield a slightly colored solid. |

MH* = 568 |
STEPF

To a solution of the solid isolated in Step E (0.47 g, 0.83 mmole) in
ethanol (50 mL), 10% palladium on carbon (0.37 g) was added. The mixture
was subjected to hydrogenation for 1 hour at 30 psi. The reaction mixture was
filtered through a pad of Celite® to yield a solution.

STEP G ‘

To the solution obtained in Step F, cyanogen bromide (3Min
dichloromethane, 0.42 mL, 1.26 mmole) was added. The solution was stirred
at room temperature overnight and then was concentrated. The residue was
purified on HPLC to yield a white solid as its TFA salt.

MH*=563.2
STEP H 4
To a stirred solution of thé solid isolated in Step G (0.045 g,"0.066
mmole) in a solvent mixture of THF (1.0 mL), methanol (1.0 mL), and water (1.0

mL), aqueous 1N NaOH (0.6 mL) was added. The solution was stirred at room

temperature for 58 hours. The reaction mixture was neufralized with 1N HCI

and then was purified by HPLC to yield the title compound as a white solid as

its TFA salt. |
MH* = 549.3

"H NMR (300 MHz, DMSO), §1.30-2.27 (m, 18H), 2.55 (m, 4H), 3.24 (m,
2H), 3.88 (m, 3H), 4.39-4.45 (m, 2H), 6.96-7.04 (m, 5H), 7.11-7.16 (m, 1H),
7.36-7.39 (m, 2H), 7.93 (s, 2H), 10.76 (s, 1H), 12.1 (s, 1H).
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Example 61
(S)-Enantiomer of 4-cis-[[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4-

cyclohexyl-butyryl]-(2-hydroxy-ethyl)-aminol-cyclohexanecarboxylic acid

(Compound #749)
) H
O/OOf\N/(_Sj\/\n/N
| PR o
4 N~ () NH, . COzH

STEP A
A solution of cis-4-aminocyclohexanecarboxylic acid HCI salt (10.27 g,
71.7 mmole), benzyl alcohol (36.4 mL, 351.7 mmole), and p-toluenesulfonic
acid monohydrate (16.37 g, 86.0 mmole) in toluene (500 mL) was refluxed in a
round bottom flask fitted with a condenser and Dean-Stark trap for 24 hours.
“Then the re‘action mixture was cooled to 0°C, and diethyl ether was added. A
White precipitate was produced and was collected by filtration. The precipitate
was dissolved in ethyl acetate (400 mL). The organic solution was washed with
aqueous sodium carbonate solution three times and saturated aqueous sodium
chloride once and then dried dver magnesium sulfate. The solvent was
removed to y'ield a colorless oil.
MH* = 234.0
STEPB .
| To a stirred solution of the oil isolated in Step A (6.25 g, 26.8 mmole) in
methanol (100 mL) was added benzyloxyacetéldehyde (3.76 mL, 26.8 mmole).
After stirring at room temperature for one hour, the solution was cooled to 0°C.
Sodium borohydride (1.01 g, 26.7 mmole) was added slowly to the solution.
Atfter the solution was stirred at 0°C for one hour, 2N HCI (30 mL) was added.
The solution was washed with diethyl ether twice and then was basified by
adding solid sodium carbonate. The aqueous phase was extracted with ethyl
acetate twice. The combined orgahic phases were washed with saturated
sodium bicarbonate twice and saturated sodium chloride once and then was

242



WO 2006/017836 PCT/US2005/028191

10

15

20

25

30

dried over magnesium sulfate. The solvent was removed to yield a colorless
oil.

MH* = 368.3
STEP C

To a stirred solution of the (S)-enantiomer of 4-tert-
butoxycarbonylamino-4-cyclohexyl-butyric acid (prepared as in Example 28,
Step E) (2.67 g, 10.3 mmole), the oil isolated in Step B (3.78 g, 10.3 mmole),
and DIPEA (3.3 mL, 34.5 mmole) in DMF (50 mL), HBTU (4.61 g, 12.1 mmole)
was added. After stirring at room temperature overnight, the solution was
diluted with diethyl ether (200 mL). The solution waé extracted with 1N HCI (20
mL) three times and once with water and dried over magnesium sulfate. This
material was purified on a silica gel column with 10:90 to 60:40 ethyl
acetate:heptane to yield a colorless ail.

MH* = 635.4
STEPD

To a stirred solution of the oil isolated in Step C (4.34 g, 6.8 mmole) in

dichloromethane (20 mL), trifluoroacetic acid (20 mL) was added. The solution
was stirred at room temperature for 2 hours and then was concentrated. Water
(50 mL) was added. Sodium bicarbonate was added until there was no more
bubbling from the solution. The resulting mixture was extracted with ethyl
acetate three times. The combined organic phases were dried over
magnesium sulfate. The solvent was evaporated to yield a colorless oil which
was used directly in the next reaction.

STEP E ,

To a solution of the solid isolated in Step D in ethanol (60 mL), 10%
palladium on carbon (1.2 g) was added. The solution was subjected to
hydrogenation for 4 hours at 50 psi. The solution was filtered through a pad of
Celite® to yield a white solid.

MH* = 355.2
STEP F

To a stirred solution of the solid isolated in Step E (0.47 g, 1.3 mmole)

and 2-nitro-5-phenoxy-benzaldehyde (0.29 g, 1.2 mmole) in dichloromethane
(40 mL), acetic acid (0.2 mL) and 4A molecular sieves (1.0 g) were added.
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After stirring at room temperature for 30 min, the solution was cooled to 0°C,
énd sodium triacetoxyborohydride (0.51 g, 2.4 mmole) was added slowly into
the solution. The solution was stirred at this temperature for 8 hours, and then
was allowed to warm up overnight. The filirate was concentrated, and the

residue was treated with ethyl acetate (100 mL). The solution was filtered

- through a pad of Celite®. The filirate was washed with saturated aqueous

sodium bicarbonate solution three times and once with brine and then was
dried over magnesium sulfate. The solvent was evaporated to yield a colorless
oil.

MH*=582.3
STEP G

To a solution of the solid isolated in Step F (1 36 g, 2.3 mmole) in a
solvent mixture of THF (10 mL) and ethanol (60 mL), 10% palladium on carbon
(1.4 g) was added. The solution was subjected to hydrogenation for 30
minutes at 30 psi. The solution was filtered through a pad of Celite® to yield a-
solution. The solvent was removed, and the residue was dissolved in ethyl
acetate. The solution was extracted with saturated sodium bicarbonate
solution twice and dried over magnesium sulfate. The solvent was removed to
yield a residue that was used directly in the next step.
STEP H

To the residue obtained in Step G, cyanogen bromide (3Min
dichloromethane, 0.42 mL, 1.26 mmole) was added. The solution was stirred
at room temperature dvernight and then was concentrated. The residue was
purified by HPLC to'yield the title compound as a white solid, as its TFA salt.

MH*=577.3

"H NMR (300 MHz, DMSO), 51.30-2.49 (m, 25H), 3.28 (m, 2H), 3.30 (m,
3H), 3.82 (m, 1H), 4.34-4.49 (m, 2H), 6.97-7.07 (m, 5H), 7.14-7.16 (m, 1H),

7.36-7.40 (m, 2H), 7.93 (s, 2H), 10.77 (s, TH), 12.1 (s, 1H)

Example 62
(S)-Enantiomer of 4-cis-[[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4-

(tetrahydro-pyran-4-yl)-butyryl]-(2-hydroxy-ethyl)-aminol-

cyclohexanecarboxylic acid (Compound #750)
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STEP A

To an ice cooled solution of (S)—enantiomerlof 4-tert-
butoxycarbonylamino-4-(tetrahydro-pyran-4-yl)-butyric acid (2.4 g, 8 mmol),
prepared as in Example 32, Step |, cis-4-(2- |
benzyloxyethylamino)cyclohexanecarboxylic acid benzyl ester (3.0 g, 8.1
mmol), prepared by as in Example 61, Step B, HOBT (1.4 g, 10 mmol) in
CH.Cl, (100mL), TEA (2.3 mL, 16 mmol) was added followed by 1,3-
dimethylamino propyl-3-ethylcarbodiimide (2.0 g, 10 mmol). The mixture was
allowed to warm to room temperature and then was stirred overnight. Then,
EtOAc (200 mL) was added, and this solution was washed with citric acid
solution, NaHCOj3 solution, and NaCl solution. The organic layer was
separated, dried with MgSO,, and evaporated to yield an oil. The crude
product (oil) was purified by column chromatography (1:1 hexane:EtOAc) to
yield a colorless oil.

MH* 637.3
STEP B

A solution of the colorless oil isolated in Stép A (4.8 g, 7.5 mmol) in

5%TFA:CHxCl, (100 mL) was stirred at room terhperature overnight. An
additional 2 mL of TFA was added, and the solution was stirred at room
temperature for another hour. The solvent and most of TFA was evaporated to
yield a residue. To the residue was added EtOAc (300mL). The resulting
solution was washed with aqueous NaHCOj; and NaCl solutions. The organic
layer was separated, dried with MgSQO,, and evaporated to yield a light brown
oil.

MH* 537.2
STEPC
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A solution of the oil isolated in Step B (1.9 g, 3.5 mmol), 2-nitro-5-
phenoxybenzaldehyde (0.86 g, 3.5 mmol) in 1,2-dichloroethane (100 mL) was
stirred at room temperature for 4 h. Then, NaBH(OAc)s (1.3 g, 6.1 mmol) was
added, and the reaction mixture was stirred at room temperature overnight.

The solution was poured into saturated NaHCOj solution and then was

" extracted with EtOAc (2 X 200 mL). The organic layer was dried with MgSQO4

and evaporated. Column chromatography (1:1 heptane:EtOAc) yielded a
yellow oil.

MH* 764.1
STEPD

To a solution of the oil isolated in Step C (1.45 g, 1.9 mmol) in MeOH
(250 mL), zinc dust (16.7 g) and NH4CI (2.0 g, 38 mmol) were added. The
resulting mixture was refluxed for 4 h. The residual zinc was removed by
filtration through Celite®. After the MeOH was removed, EtOAc (300 mL) was
added, the solution was washed with aqueous NaHCO3 and NaCl solutions. ‘

'The organic layer was dried with MgSO, and evaporated to yield a light brown

oil.

MH* 734.4
STEP E .

A solution of the oil isolated in Step D (0.67 g, 0.9 mmol) and BrCN (3M
in CH.Cl,, 0.31 mL, 0.93 mmol) in EtOH (20 mL) was stirred at room
temperature overnight. The EtOH was e\}aporated to yield a érude residue, as

~ its HBr salt, which was used directly in next reaction.

MH* 759.9

STEPF

A solution of the residue isolated in Step E (0.35 g, 0.42 mmql) and 10%
Pd on carbon (0.18 g) in EtOH (100 mL) was subjected to hydrogenation at 10
psi for 48 h. The reaction mixture then was filtered through Celite®, and the

filtrate was concentrated to yield a residue. Purification by HPLC yielded the

titte compound as a residue, as its TFA salt.

MH* 579.1

"H NMR (300 MHz, CD3OD): §0.91-1.25 (m, 4H), 1.51-1.76 (m, 10H),
2.02-2.21 (m, 8H), 3.3-3.61 (m, 8H), 3.9-3.99 (m, 2H), 4.05-4.15 (m, 2H), 6.74
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(s, 1H), 6.95 (d, J = 7.84 Hz, 2H), 6.99-7.06 (m, 2H), 7.11( m, 1H), 7.35 (m,
2H).
In addition to the desired title compound, HPLC separation yielded the
(S)-enantiomer of 4-['[4-(2-Amino-6-phenoxy—4H—quinazolin-3-yl)-4—(tetrahydro-
5  pyran-4-yl)-butyryl]-(2-benzyloxy-ethyl)-amino}-cyclohexanecarboxylic acid

(Compound #751): 4
O B
) JU

sacoup e
/kl O
NZ @ NH, CO.H

MH* 669.2, MH 667.4
"H NMR (300 MHz, CD4OD): 51.17-1-33 (m, 4H), 1.46-1.68 (m, 6H),
10 1.76-1.89 (m, 4H), 2.18-2.27 (m, 2H), 2.6-2.8 (m, 6H), 3.13-3.29 (m, 2H), 3.43-
3.54 (m, 1H), 3.53-3.54 (d, J=5.16 Hz, 2H), 3.94-4.02 (m, 1H), 4.06 (d, J =5.16
Hz, 2H), 4.46 (s, 2H), 6.68 (d, J = 2.33 Hz, 1H), 6.94 (d, J = 7.03 Hz, 2H), 7.10-
7.21 (m, 2H), 7.28-7.3 (m, 8H). '

Example 63

15 (S)-4-tert-Butoxycarbonylamino-5-methyl-hexanoic acid
(Smrcina, M., Majer, P., Majerova, E., Guerassina, T.A., Eissenstat, M.A.,
Tetrahedron, 1997, 53 (38), 12867)

e
>=

=2
(%

OH
0
STEP A: (R)-[1-(2,2-Dimethyl-4.6-dioxo-[1,3]dioxane-5-carbonyl)-2-methyl-

20 propvl]—carl_oamic acid, tert-butyl ester

A 5 L four-necked flask (equipped with mechanical stirrer, nitrogen inlet,
thermocouple, and glass stopper) was charged with Boc-D-Valine (143.6 g,
0.661 mol) and dichloromethane (2.8 L). The reaction was chilled to ~3°C in an
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ice bath, and then 4-N,N-dimethylaminopyridine (124.6 g, 1.02 mol) and
Meldrum’s acid (104.8 g, 0.727 mol) were added to the reaction. To the
reaction mixture was then added 1-[3-(dimethylaminopropyl)]-3-
ethylcarbodiimide hydrochloride (EDCI, 139.4 g, 0.727 mol) over a five-minute
period, and then the reaction mixture was allowed to warm to room temperature

“over 18 h (overnight). The reaction mixture was washed with 5% (w/w)

aqueous potassium bisulfate (4x600 mL), dried (MgSQ,), and the solution was
used directly in the next step without concentration or purification. A small
portion was cohcentrated and displayed the following analytical data.
Mass Spectrum (Electrospray, Negative mode): m/z = 342 (M-1).
HPLC: R; = 5.051 min; ABZ+PLUS, 3 um, 2.1 x50 mm
Gradient: A = water (0.1% TFA), B = ACN (0.1%TFA) @ 0.75 mL/min
Initial: A:B, 90:10.t = 0.00 — 4.00 min (A:B, 10:90), t = 4.00 - 4.10
min (A:B, 0:100), t = 4.10 - 6.00 mih (A:B, 0:100)
STEP B: (S)-[1-(2,2-Dimethyl-4,6-dioxo-[1,3]dioxan-5-ylmethyl)-2-methyl-

" propyll-carbamic acid, tert-butyl ester

In a 5 L one-neck flask four-necked flask (equipped with mechanical
stirrer, nitrogen inlet, thermocouple, and glass stopper), was charged the
solution of (R)-[1-(2,2-dimethyl-4,6-dioxo-[1,3]dioxane-5-carbonyl)-2-methyl-
propyl]-carbamic acid, tert-butyl ester in dichloromethane prepared in Step A
above, (~3.2 L). The reaction was chilled to ~3°C in an ice bath, and acetic
acid was added (437 g, 7.27 mol). The reaction mixture was then treated with

. sodium borohydride granules (62.5 g, 1.65 mol), which were added in portions

over 1 h. During the addition the reaction temperature increased to ~9°C and
was stirred at that temperature 1.5 h and then was split into two portions. Each
portion was poured into brine (1 L), stirred (magnetically) for 20 minutes, and
partitioned. Each organic phase was washed with brine (3x750 mL) and
distilled water (2x500 mL). The combined organic phases were dried (MgSQO,)
and concentrated to yield crude product. The crude product was dissolved in
heptane-dichloromethane (~1:1) and loaded onto a Biotage 150M cartridge (2.5
kg silica gel) and then eluted with heptane (2 L), 15:85 (14 L), 3:7 (16 L), and
1:1 ethyl acetate-heptane (8 L) to give two main fractions. The first fraction
yielded the desired material contaminated with minor impurities.
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Melting Point: 108-112°C
Optical Rotation: [a]p = —10.2° (¢ 4.15, MeOH, 23°C)
The second fraction yielded additional product, which displayed the
following analytical d‘ata.
Melting Point: 115-117°C
Optical Rotation: [o]p = —~11.2° (¢ 4.18, MeOH, 23°C)
Mass Spectrum (Electrospray, Negative mode): m/z = 328 (M-1)
HPLC: R; = 3.700 min; ABZ+PLUS, 3 um, 2.1 x 50 mm
Gradient: A = water (0.1% TFA), B = ACN (0.1%TFA) @ 0.75 mL/min
Initial: A:B, 90:10.t = 0.00 — 4.00 min (A:B, 10:90), t = 4.00 — 4.10
min (A:B, 0:100), t = 4.10 — 6.00 min (A:B, 0:100)
STEP C: (S)-2-Isopropyl-5-oxo-pyrrolidine-1-carboxylic acid, feri-butyl ester

In a 3 L, one-necked flask (equipped with.a magnetic stir bar and a
condenser with nitrogen inlet) was charged (S)-[1-(2,2-dimethyl-4,6-dioxo-
[1 ,3]dioxan-5—ylmethyl)-2-methyl-propyl]-carbamic acid, tert-butyl ester '
prepared in Step B above (147 g, 0.446 mol) and toluene (1.4 L). The reaction .
mixture was heated to reflux for 4 h then cooled to room temperature and
concentrated in vacuo to yield crude product as a residual oil. The crude
product was dissolved in heptane (~200 mL) and loaded onto a Biotage 75 L
(800 g silica gel) and eluted with heptanes (1 L), 1:9 (7 L), and 1:3 ethyl
acetate-heptane (2 L) to yield the product as an oil.

Optical Rotation:  [o]p =-71.9° (¢ 1;05, CHCl3, 23°C);

lit value (R) +77.4° (c 1.4, CHCly)

Optical Rotation:  [o]p = -72.2° (¢ 0.983, MeOH, 23°C)

Elemental Analysis: C12H21NOs:

Calculated: %C =63.41, %H =9.31, %N = 6.16

Found: %C = 63.51, %H = 9.35, %N = 6.41
STEP D: (S)-4-tert-Butoxycarbonylamino-5-methyl-hexanoic acid

A 2L, one-necked flask (equipped with a magnetic stir bar and a
nitrogen inlet) was charged with (S)-2-isopropyl-5-oxo-pyrrolidine-1 -carbdxylic
acid, tert-butyl ester prepared in Step C above (77.4 g, 0.341 mol) and acetone
(260 mL). To this solution was added 1M aqueous sodium hydroxide (408 mL,
0.408 mol), and the reaction mixture was stirred 30 minutes. The acetone was

249



WO 2006/017836 PCT/US2005/028191

removed in vacuo and the resulting aqueous slurry was acidified, with vigorous
étirring, by addition of solid sodium bisulfate (55 g, 0.45 mol) and diluted to 1 L
with deionized water. The slurry was stirred for 2 h and the resulting white solid
was collected by filtration, washed with deionized water, and dried in a vacuum
5 oven to yield the product as a white solid.
Melting Point: 107-109°C |
Optical rotation: [o]p = —6.40° (¢ 4.13, MeOH, 23°C);
‘ lit value (R) +2.9° (c 1.4, EtOH)
Mass Spectrum (Electrospray, Positive mode): m/z= 267.9 (M"Na)

10 Elemental Analysis: C12H23NO4:
Calculated: %C =58.75, %H = 9.45, %N = 5.71
Found: %C = 58.84, %H = 9.21, %N = 5.60

The opposite enantiomer was prepared in an identical fashion starting from
Boc-L-Valine and gave the following analytical data.
15 Melting Point: 91-95°C
Optiéal rotation: [o]p = +5.49° (¢ 3.16, MeOH, 23°C)
Mass Spectrum (Electrospray, Positive mode): m/z = 268.0 (M+Na)
Karl Fisher Titration: 0.20% (w/w); indicated 0.3 mol eq. hydrate
Elemental Analysis: C12H23NO4 ¢ 0.3 H20:

20 Calculated: - %C = 57.49, %H = 9.49, %N = 5.59
Found: %C = 57.78, %H = 10.04, %N = 5.21
Example 64
(S)-4-tert-Butoxycarbonylamino-5-methyl-hexanoic acid, benzyl ester
O
(S)
O

25 A 50 mL, one-neck round bottom flask (equipped with a magnetic stirrer
and a nitrogen inlet) was charged with (S)-4-tert-butoxycarbonylamino-5-
methyl-hexanoic acid prepared as in Example 63 above (500 mg, 2.04 mmol),
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cesium carbonate (1.99 g, 6.11 mmol), benzyl chloride (773 mg, 6.11 mmol),

~and tetrahydrofuran (15 mL). The reaction was stirred at room temperature for

three days (weekend) and then was heated to a mild reflux for 6 h. The
reaction mixture waé poured into saturated aqueous sodium bicarbonate (100
mL) and extracted with ethyl ether (2x100 mL). The combined organics were
dried and concentrated to give 1 g of crude product. The residue was
dissolved in heptane-dichloromethane (9:1, ~7 mL) and eluted through a 12'g
Isco silica gel cartridge to yield the title compound as a solid.
Melting Point: 94-96°C
Optical rotation: [o]o = ~8.52° (¢ 4.08, MeOH, 23°C)
Mass Spectrum (Electrospray, Positive mode). m/z= 357.9 (M+Na)
Elemental Analysis: C1gHo9NOQ4:
Calculated: %C =68.03, %H =8.71, %N = 4.18
Found: %C = 68.06, %H = 8.97, %N = 4.07
HPLC: R; = 4.157 min; ABZ+PLUS, 3 um, 2.1 x 50 mm
~ Gradient: A = water (0.1% TFA), B = ACN (0.1%TFA) @ 0.75 mL/mih.
Initial: A:B, 90:10
t = 0.00 — 4.00 min (A:B, 10:90), t = 4.00 — 4.10 min (A:B, 0:100),
t=4.10 - 6.00 min (A:B, 0:100) '
Chiral HPLC: R; = 5.865 min; Chiralpak AD, 10 um, 4.6 x 250 mm
Isocratic: Hexane:/so-Propanol (9:1)
The small amount of the enantiomer was synthesized as a reference and had
the following characteristics (19415-84A). '
Melting Point: 94—96°C.
Mass Spectrum (Electrospray, Positive mode): m/z= 357.9 (M+Na)
HPLC: R; = 4.208 min; ABZ+PLUS, 3 um, 2.1 x 50 mm
Gradient: A = water (0.1% TFA), B = ACN (0.1%TFA) @ 0.75 mL/min
Initial: A:B, 90:10
t = 0.00 — 4.00 min (A:B, 10:90), t = 4.00 — 4.10 min (A:B, 0:100),
t = 4.10 — 6.00 min (A:B, 0:100) '
Chiral HPLC: R; = 11.376 min; Chiralpak AD, 10 um, 4.6 x 250 mm.
Isocratic: Hexane:/so-Propanol (9:1) '
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Evaluation of the chiral HPLC indicated an enantiomeric excess of
~97.3% for each isomer. This indicates that there is little to no racemization in
this synthetic route.

Example 65
5 3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenylamine

O O

NH,
NO,

O
3-Aminophenol (0.050 mol) was dissolved in DMA (100 mL). KoCO3
(0.060 mol) was added. 4-Chloro-2-dimethoxymethyl-1-nitrobenzene (0.050
mol) was added, and the reaction mixture was stirred overnight at 100°C and
10  thenfor 2 hours at 120°C. The reaction mixture was poured into water and this
_mixture was extracted with diisopropyl ether. The separated organic layer was
dried, filtered and the solvent evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH2Cl,:CH3OH 100:0 (to remove
unreacted 4-chloro-2-dimethoxymethyl-1-nitrobenzene) up to 70:30). The
15  desired fractions were collected and the solvent was evaporated to yield a
residue.

Example 66
N-[3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenyl}-benzenesulfonamide

N

O .
' A o I';Il
o %
O
O5N
20 A mixture of 3-(3-dimethoxymethyl-4-nitro-phenoxy)phenylamine (0.013

mol) in THF (100 mL) and TEA (200 mL) was stirred at room temperature and a
mixture of benzenesulfonyl chloride (0.013 mol) in THF (50 mL) was added
dropwise, then the reaction mixture was stirred overnight at room temperature

and again overnight at 60°C. The solvent was evaporated and the residue was
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stirred in H2O. After extraction with CHxCl,, the organic layer was separated,
dried, filtered off and the solvent was evaporated. The residue was purified by
Biotage column chromatography (eluent: CHxCl, 100%). The purest product
fractions were collecied and the solvent was evaporated to yield the title

compound as a residue.

Example 67 ,
N-[3-(3-Formyl-4-nitro-phenoxy)-phenyl]-benzenesulfonamide
O
. o
O.N
HN
~
o//S o

A mixture of N-[3-(3-dimethoxymethyl-4-nitrophenoxy)-phenyl]-
benzenesulfonamide (0.0083 mbl) in THF (12 mL) was stirred at room
temperature, then 12N HCI (6 mL) and water (6 mL) were added and the
reaction mixture was stirred for 48 hours at room temperature. The mixture
was stirred in H>O and extracted with diisopropyl ether. The organic layer was
separated, washed with a 10% NaHCOj3; solution, separated again, dried,
fil’tered, and the solvent was e\)aporated. The obtained residue was stirred in
diisopropyl ether, and then the desired product was filtered off and dried to
yield the title compound as a solid. |

Example 68
N-[3-(4-Nitro-3-propylaminomethvl-phenoxy)-bhehvl]—benzenesuIfonamide

NNy ‘ O
H
O,N

2

HN__
0”0
Under Ny, a mixture of N-[3-(3-formyl-4-nitrophenoxy)-phenyl]-
benzenesulfonamide (0.0060 mol) and propylamine (0.0085 mol) in DCE (50
mL) was stirred at room temperature, then NaBH(OAc); (0.0080 mol) was
added and the reaction mixture was stirred overnight at room temperature. A
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saturated NaHCOs solution (50 mL) was added and the layers were separated.
The organic layer was dried, filtered off and the solvent was evaporated. The
residue was purified over silica gel filter (eluent: 98:2 CH2Cl2:CH30H). The
purest product fractions were collected and the solvent was evaporated to yield
the title compound as a residue.

Example 69
N-[3-(4-Amino-3-propylaminomethyl-phenoxy)-phenyl]-

benzenesulfonamide

NN O
H ‘
H,N

2

HN_
o//S o

A mixture of N-[3-(4-nitro-3-propylaminomethyl-phenoxy)-phenyl]—
benzenesulfonamide (0.0045 mol) in methanol (100 mL) was hydrogenated

“with 10% Pd/C (0.5 g) as a catalyst in the presence of thiophene solution (1

mL). After uptake of H, gas (3 equiV) the reaction mixture was filtered over
Dicalite and the filtrate was evaporated to yield the title compound as a residue.

Example 70
N-[3-(2-Amino-3-propvl-3,4-d|hvdro-quinazolin-6-yloxv)-phenvl]-

benzenésulfonamide
/S\O

A mixture of N-[3-(4-amino-3-propylaminomethyl-phenoxy)-phenyl]-
benzenesulfonamide (0.0044 mol) in ethanol (50 mL) was stirred at room

temperature and cyanogen bromide (0.0064 mol) was added, then the reaction
mixture was stirred and refluxed for 4 hours. After cooling, the precipitate was
filtered off and was stirred in boiling CH3CN with CH3;0H. The resulting solids
were filtered off, washed with diisopropyl ether and dried to yield the title
compound as a solid.
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Example 71
3-(3-Dimethoxymethyl-4-nitrophenoxy)-benzonitrile

N

O

O
\O‘

OoN
C
([
. N
A mixture of 3-hydroxybenzonitrile (0.129 mol) in N,N-dimethyl-

5 acetamide (200 mL) was stirred at room temperature and KoCOj3 (0.147 mol)
was added, then 4-ch|oro-2-dimethoxy‘methyl-1-nitrobenzene (0.086 mol) was
added and the reaction mixture was stirred for 24 hours at 130°C. The solvent
was evaporated and the residue was stirred in HxO. After extraction with
CH.Cl,, the organic layer was separated, dried, filtered off and the solvent was

10 evaporated. The residue was purified over a silica gel filter (eluent: CH2Cl> 100

%). The purest product fractions were collected and the solvent was
evaporated to yield the title compound as residue.

Example 72
3-(3-Formyl-4-nitrophenoxy)-benzonitrile
0O
I O
O.N

C
. il
15 N A
A mixture of 3-(3-dimethoxymethyl-4-nitro-phenoxy)-benzonitrile (0.068
mol) in water (55 mL) was stirred at room temperature, and then 12N HCI (55
mL) and THF (140 mL) were added, and the reaction mixture was stirred
overnight at room temperature. The mixture was stirred in H.O and extracted
20  with diisopropyl ether. The organic layer was separated, washed with a 10%

NaHCO; solution, separated again, dried, filtered off and the solvent was
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evaporated. I'he obtained residue was stirred in diisopropyl! ether, and then the
desired product was filtered off and dried to yield the title compound as a solid.

Example 73
314-Nitro—3-propvlaminomethyl-phenoxv)—benzonitrile

@)
\/\N
H
O,N

C
[[
N
Under Nz, a mixture of 3-(3-formyl-4-nitrophenoxy)-benzonitrile (0.056
mol) and propylamine (0.059 mol) in DCE (450 mL) was stirred at room
temperature, and then NaBH(OAc)s (0.063 mol) was added, and the reaction
“mixture was stirred overnight at room temperature. A saturated NaHCO4
10  solution was added, and the layers were separated. The organic layer was
dried, filtered off and the solvent was evaporated The residue was purified

over silica gel filter (eluent: 99:1 CH.Cly: CH3OH). The purest product fractions
were collected and the solvent was evaporated to yield the title compound as a

residue.
15 Examgle. 74
" 3-(4-Amino-3-propylaminomethvl-phenoxv)—benzonitrile
\/\N o
H
HsN
C
1]
N

- A mixture of 3-(4-nitro-3-propylaminomethyi-phenoxy)—benzonitrile
(0.045 mol) in methanol (250 mL) was hydrogenated with 10% Pd/C (2g)asa
20 catalyst in the presence of thiophene solution (2 mL). After uptake of H, gas (3
equiv.), the reaction mixture was filtered over Dicalite and the filtrate was
evaporated. The residue was purified by column chromatography over silica
'gel (eluent: 98:2 CH2Cl2:CH3zOH). The purest product fractions were collected
and the solvent was evaporated to yield the title compound as a residue.
25 ’
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Example 75
' 3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-vloxy)-benzonitrile

\/\N/D/O
N

A mixture of 3-(4-amino-3-propylaminomethyl-phenoxy)-benzonitrile
(0.032 mol) in ethanol (400 mL) was stirred at room temperature, and
cyanogen bromide (0.038 mol) was added, and then the reaction mixture was
stirred and refluxed for 2 hours. After cooling, the precipitate was filtered off,

washed with diisopropyl ether and dried to yield crude product as a solid.

The filtrate was evaporated and the obtained residue was crystallized
from CH3CN:diisopropyl ether, then the precipitate was filtered off, washed with
diisopropyl ether, and dried to yield an additional crop of the title compound( as
a solid.

. Example 76
[6-(3-Cyano-phenoxy)-3-propyl-3,4-dihydro-quinazolin-2-yl]-carbamic acid

tert-butyl ester

s ees

/g C

o) o) N

K '

A mixture of 3-(2-amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-

benzonitrile (0.021 mol) and TEA (2.5 g) in THF (400 mL) was stirred at 5°C,
then t-butoxycarbonyl anhydride (0.023 mol) was added, and the reaction

mixture was stirred over the weekend at room temperature. The solvent was
evaporated, then the residue was stirred in H.O and the mixture was extracted
with CHxClo. The organic layer was separated, dried, filtered off and the
solvent was evaporated. The residue was purified by column chromatography |
over silica gel (eluent: 99:1 CHxClo:CHsOH). The purest product fractions were
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collected and the solvent was evaporated to yield the title compound as
residue.

Example 77
[6-(3-Aminomethyl-phenoxy)-3-propyl-3,4-dihydro-quinazolin-2-yl]-

5 carbamic acid fert-butyl ester

\/\N/j@/
HN/KN
NH,

o/l\o’
K

A mixture of [6-(3-cyano-phenoxy)-3-propyl-3,4-dihydro-quinazolin-2-yl]-
carbamic acid tert-butyl ester (0.0197 mol) in a solution of ammonia in
methanol (250 mL) was hydrogenated at 14°C with Raney nickel (1 g) as a

10 catalyst. After uptake of Ha gas (2 equiv.), the reaction mixture was filtered
“over Dicalite and the filtrate was evaporated to yield the title compound as a

residue.
Example 78
(3-Propyl-6-{3-[(2.4,6-trimethyl-benzylamino)-methyl]-phenoxy}-3.4-
15 dihydro-quinazolin-2-yl)-carbamic acid tert-butyl ester
\/\N/\/©/O .
)\
HN N
O O NH

Under Np, a mixture of [6-(3-aminomethyl-phenoxy)-3-propyl-3,4-
dihydro-quinazolin-2-yl]-carbamic acid tert-butyl ester (0.0007 mol) and 2,4,6-
trimethyl-benzaldehyde (0.0007 mol) in DCE (10 mL) was stirred at room

20 temperature, then NaBH(OAc)s (0.2 g) was added, and the reaction mixture
was stirred overnight at room temperature. A saturated NaHCOj3 solution was
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added, and the layers were separated. The organic layer was dried, filtered off
and the solvent was evaporated. The residue was purified by Biotage column
chromatography (gradient eluent: CH.Cl,:CH3zOH). The purest product
fractions were collected and the solvent was evaporated to yield the title

5 compound as a residue.

Example 79
3-Propyl-6-{3-[(2.4,6-trimethyl-benzylamino)-methyll-phenoxy}-3.4-

dihydro-guinazolin-2-ylamine

H2N/|\N
NH

10 A mixture of (3-propyl-6-{3-[(2,4,6-trimethyl-behzylamino)?methyl]-
phenoxy}-3,4-dihydro-quinazolin-2-yl)-carbamic acid tert-butyl ester (0.00041
mol) in trifluoroacetic acid (1 mL) and DCM (10 mL) was stirred overnight at
room temperature and the solvent was evaporated. The obtained residue was
decomposed in diisopropylAether/CH:;CN, then the desired produbt was filtered

15  off and dried to yield the title compound as a solid.

mp 184.5°C
Example 80

3-(3-Dimethoxymethyl-4-nitro-phenylsulfanyl)-phenylamine

o

~o S\O/NHz
“O5N ‘ |

20 K2CO3 (0.085 mol) was added to a mixture of 3-aminothiophenol (0.075
mol) in DMA (150 mL), then 4-chloro-2-dimethoxymethyl-1-nitrobenzene (0.050
mol) was added and the reaction mixture was stirred for 2 hours at 80°C. HO -

was added and the mixture was extracted with diisopropyl ether. The crude
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product was purified by column chromatography (eluent: 70:30 CHxClo:hexane
up to 99:1 CHxClo:CH3zOH). The product fractions were collected and the
solvent was evaporated to yield the title compound as a residue which
contained about 10% of an impurity. (The product was used in subsequent

5 steps without further purification.)

Example 81
N-[3-(3-Dimethoxymethyl-4-nitro-phenylsulfanyl)-phenyl]-

benzenesulfonamide

N
(0]
H
~N S N{
@] S
//%
\©/ g ©°
O,N

10 -~ A mixture of 3-(3-dimethoxymethyl-4-nitro-phenylsulfanyl)-phenylamine
- (0.0384 ’mo'l) and TEA (0.0576 mol) in THF (q.s.) was stirred at 5°C, and

benzenesulfonyl chloride (0.0384 mol) was added dropwise at 5°C, then the
reaction mixture was reacted at room temperature and purified by column
chromatography over silica gel (eluent: CH.Clp). The product fractions were

15  collected and the solvent was evaporated to yield the title compound as a
residue. (The product was used in subsequent steps without further
purification.) |

Example 82
N-[3-(3-Formyl-4-nitro-phenylsulfanyl)-phenyl]-benzenesulfonamide

CI’ H

‘ YA
4 0
20 02N

A mixture of N-[3-(3-dimethoxymethyl-4-nitro-phenylsulfanyl)-phenyi]-
benzenesulfonamide (0.027 mol) in 12N HCI (25 mL), THF (75 mL) and water
(50 mL) was stirred overnight at room temperature, and then the mixture was
extracted with ethyl acetate. The extract was washed with water and with a
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saturated aqueous NaCOj solution. The solvent was evaporated and the
residue was purified by column chromatography over silica gel (eluent: CH2Cly).
The product fractions were collected and the solvent evaporated to yield the
title compound as a residue.

Example 83
N-[3-(4-Nitro-3-propylaminomethyl-phenylsulfanyl)-phenyl]-

benzenesulfonamide

NN
Seavord

A mixture of N-[3-(3-formyl-4-nitro-phenylsulfanyl)-phenyl]-
benzenesulfonamide (0.0027 mol), propylamine (0.003 mol) and NaBH(OACc)s
(0.0041 mol) in DCE (60 mL) was reacted overnight at room temperature.
Then a 10% NaOH solu‘tion' waé added and the mixture was extracted with
CHxClo. The extract was dried (MgSO.) and then purified by column
chromatography over silica gel (eluent: 1:0 to 7:1 CHCl5:CH30H). The product
fractions were collected and the solvent was evaporated to yield the title

compound as a residue.

Example 84
N-[3-(4-Amino-3-propylaminomethy!-phenylsulfanyl)- phenyll

benzenesulfonamide

S saOLs

A mixture of N-[3-(4-nitro-3-propylaminomethyl-phenylsulfanyl)-phenyl]-
benzenesulfonamide (0.0016 mol) in methanol (50 mL) was hydrogenated with
10% Pd/C (0.1 g) as a catalyst. After uptake of Hz gas (3 equiv.), the catalyst
was filtered off and the filtrate was evaporated to yield the title compound as a
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residue. (The product was used in subsequent steps without further
purification.)

Example 85
N-[3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-ylsulfanyl)-phenyl]-

5 benzenesulfonamide

peeoa oL

A mixture of N-[3-(4-Amino-3-propylaminomethyl-phenylsulfanyl)-
phenyl]-benzenesulfonamide (0.0016 mol) and cyanogen bromide (0.0020 mol)
in ethanol (g.s.) was reacted overnight at room temperature and then the

10  organic solvent (EtOH) was evaporated. The obtained concentrate was
warmed in EtOH and then cooled. The mixture was filtered and the collected
residue waé recrystallized from EtOH to yield the title compound as a solid.

mp 196.8-274°C

Example 86 ‘
15 N-[2-(2-Bromo-p’henvl)—ethvl]—benzenesuIfonamide
Br |
H o
N/

S “
/

Benzenesulfonyl chloride (0.011 mol) was slowly added dropwise at
room temperature to a mixture of 2-bromophenylethylamine (0.01 mol) and
TEA‘(0.01 3 mol) in THF (50 mL). Then the reaction mixture was stirred

20 overnight at room temperature, and the solvent was evaporated. The obtained
residue was washed with H.O and extracted with CH;Cl,. The organic layer
was separated, dried (MgSO.), filtered off and the solvent was evaporated.
The residue was stirred in diethyl ether, then the desired product was filtered
off and dried (vac.) to yield the title compound as an oil.

25

262



WO 2006/017836 PCT/US2005/028191

Example 87
2-Nitro-5-(4,4,5,5-tetramethyl-[1.3.2]dioxaborolan-2-yl)-benzaldehyde

O,N B

fo
A mixture of Pdx(dba)z (0.0007 mol) and tricyclohexylphosphine (0.0029
5 mol) in dry dioxane (200 mL) was stirred under N for 30 min,and then 2-nitro-
4-bromobenzaldehyde (0.040 mol), pinacol diboran‘e (4,4,4'4'5,5,5'5'-
octamethyl-é,2'-bi-1 ,3,2—dioxaborolane) (0.044 mol), and potassium acetate
(0.060 mol) were added and the reaction mixture was stirred for 16 hours under
Nz at 80°C. The mixture was cooled to room temperature and the solvent was
10  evaporated. The obtained residue was washed with HoO and extracted with
CH:Cl,. The organic layer was separated, dried (MgSQ,), filtered off and the
solvent was evaporated. The residue was purified by short column
chromatography over silica gel (eluent: 100% CH.Cl). The purest product |
fractions were collected and the solvent was evaporatéd. The residue was
15  stirred in hexane, and then the resulting precipitate was filtered off and dried to

yield the title compound as a residue.

Example 88 ‘
N-[2-(3'-Formyl-4'-nitro-biphenyl-2-yl)-ethyl]-benzenesulfonamide
0] NO,

20 A mixture of 2-nitro-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
benzaldehyde (0.001 mol), N-[2-(2-bromo-phenyl)-ethyl]-benzenesulfonamide
(0.0012 mol) and Pd(PCys)2Cl (0.00005 mol) in DME (5 mL) and 1M NaxCOs

(2 mL) in a reaction vial was stirred for 3 hours at 80°C, then DME was
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removed under a stream of N and the resulting mixture was extracted with
CH2Clo.. The mixture was filtered through Extrelut, and the organic layer was
blown dry, then the desired product was isolated by FAST-synthesis to yield the
title compound as a residue.

5 Example 89
N-[2-(4'-Nitro-3'-propylaminomethyl-biphenyl-2-yl)-ethyl]-

benzenesulfonamide
NO,

NaBH(OAc)s (0.0031 mol) was added to a mixture of N-[2-(3'-formyl-4'-
10  nitro-biphenyl-2-yl)-ethyl]-benzenesulfonamide (0.0021 mol) and propylamine
(0.0023 mol) in DCE (2 mL), and the reaction mixture was stirred bvernight
under N2. The excess of NaBH(OAc)s was decomposed with CHzOH, and the
solvent was evaporated. The residue was purified by Biotage column
chromatography (eluent: 95:5 CH.Cl.:CH3sOH). The purest product fractions
15  were collected and then the solvent was evaporated and co-evaporated with

toluene to yield the title compound as a residue.

Example 90
N-[2-(4'-Amino-3'-propylaminomethyl-biphenyl-2-y)-ethyl]-

benzenesulfonamide
NH,

\/\N
H
\ _N
\S\\/
O O
20
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A mixture of N-[2-(4'-nitro-3'-propylaminomethyl-biphenyl-2-yl)-ethyl]-
benzenesulfonamide (0.00031 mol) in methanol (50 mL) was hydrogenated
with 10% Pd/C (0.100 g) as a catalyst in the presence of thiophene solution
(0.5 mL). After uptake of H, gas (3 equiv.), the reaction mixture was filtered
over Dicalite and the filtrate was evaporated to yield the title compound as a
residue. (The compound was used without further purification, immediately in
the next reaction step.)

Example 91
N-{2-[2-(2-Amino-3-propy!-3.4-dihydro-quinazolin-6-yl)-phenyl]-ethyl}-

benzenesulfonamide

Cyanogen bromide (0.00034 mol) was added to a mixture of N-{2-(4'-
amino-3'-propylaminomethyl-biphenyl-2-yl)-ethyl]-benzenesulfonamide
(0.00031 mol) in ethanol (1 mL) in a Fast-tube, and then the reaction mixture
was stirred overnight at room temperature. The solvent was evaporated and
the residue was purified by high-performance liquid chromatography. The
purest product fractions were collected and the solvent was evaporéted to yield
the title compound as a residue.

Example 92
[3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenyl]-carbamic acid benzyl
ester

265



WO 2006/017836 PCT/US2005/028191

A mixture of 3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenylamine (0.14
mol), prepared as in Example 65, and diisopropyl ether (0.16 mol) in DCM
(1000 mL) was cooled to 10°C, and carbonochloridic acid phenylmethyl ester

5 (also known as benzyl chloroformate) (0.16 mol) was added dropwise, then the
reaction mixture was stirred overnight at room temperature and washed with
H20. The organic layer was separated, dried (MgSQ,), filtered off and the
solvent was evaporated. The residue was purified by column chromatography
(eluent: 100% CHxClo). The product fractions were collected and the solvent
10  was evaporated to yield the title compound as a residue.

Example 93
[3-(3-Formyl-4-nitro-phenoxy)-phenyl]-carbamic acid benzyl ester

2o

12N HCI (33 mL) and water (66 mL) were added to a mixture of [3-(3-
15 dimethoxymethyl-4-nitro-phenoxy)-phenyl]-carbamic acid benzyl ester (0.14

mol) in THF (400 mL) and the reaction mixture was stirred for 48 hours at room

temperature. The mixture was diluted with HoO (500 mL) and extracted 2 times

with diisopropyl ether. The organic layer was separated, dried (MgSQ,), filtered

off and the solvent was evaporated. The resulting product was removed with a
20  spatula and dried under vacuum to yield the title compound as a residue.
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Example 94
[3-(4-Nitro-3-propylaminomethyl-phenoxy)-phenyl]-carbamic acid benzyl

ester

Esoacl
8.0

5 A mixture of [3-(3-formyl-4-nitro-phenoxy)-phenyl]-carbamic acid benzyl
ester (0.038 mol) in DCE (300 mL) was cooled in an ice bath to 15°C, then
propylamine (0.042 mol), followed by NaBH(OAc)3 (0.057 mol) which was
added portionwise. The reaction mixture was stirred overnight at room
temperature and the mixture was washed with a saturated NaHCO3; solution.

10  The organic layer was separated, dried (MgSO,), filtered off and the solvent
was evaporated. The residue was purified by column chromatography over
silica gel (eluent: 90:10 CHxCl,:CHzOH). The product fractions were collected
and the solvent was evaporated, then co-evaporated with toluene to yield the
titte compound as a residue. ‘

15 - Example 95
[3-(4-Amino-3-propylaminomethyl-phenoxy)-phenvyll-carbamic acid benzyl

ester
H
. HoN
HN\"/O *
| 0

A mixture of [3-(4-nitro-3-propylaminomethyl-phenoxy)-phenyl]-carbamic
20 acid benzyl ester (0.033 mol) in THF (200 mL) was hydrogenated with 10%
Pt/C (2 g) as a catalyst in the presence of thiophene solution (2 mL). After
uptake of H, gas (3 equiv.), the reaction mixture was filtered through Dicalite,
and the filtrate was evaporated. The residue was purified by column
chromatography (eluent: 90:10 CHCl:(CH3OH:NH3)). The product fractions
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were collected, and the solvent was evaporated to yield the title compound as
an oil.

Example 96
[3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-yloxy)-phenyl]-carbamic

5 acid benzyl ester

A mixture of [3-(4-Am|no-3-propylaminomethyl—phenoxy)-phenyl]—

carbamic acid benzyl ester (0.032 mol) and cyanogen bromide (0.035 mol) in
ethanol (250 mL) was stirred and refluxed for 2 hours, then the reaction mixture
10  was cooled to room temperature and the solvent was evaporated. The residue
was converted into its free base with a NaOH solution and the resulting mixture
was extracted with CHClo. The organic layer was separated and the solvent
was evaporated, then the residue was stirred in diisopropyl ether, filtered off
and dried under vacuum to yield the title compound as a solid. ‘

15 f Example 97
[6-(3-Benzyloxycarbonylamino-phenoxy)-3-propyl-3.4-dihydro-quinazolin-

2-yll-carbamic acid tert-butyl ester

s
M2

A mixture of [3-(2-amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-
20 phenyl]-carbamic acid benzyl ester (0.011 mol) in DCM (100 mL) was cooled to
5°C. Then, a solution of t-butoxycarbonyl anhydride (0.013 mol) in DCM (20

mL) was added dropwise, and the reaction mixture was stirred overnight at
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room temperature. Extra t-butoxycarbonyl anhydride (g.s.) was added and the
resulting mixture was stirred for 3 hours at 30°C. The solvent was evaporated
and the obtained residue was stirred in diisopropyl ether. Finally, the resulting
precipitate was filteréd off and dried under vacuum to yield the title compound

as a solid.

Example 98
[6-(3-Amino-phenoxy)-3-propyl-3.4-dihydro-quinazolin-2-yl]-carbamic acid

tert-butyl ester

e Mﬁ@f 7@

A mixture of [6-(3-benzyloxycarbonylamino-phenoxy)-3-propyl-3,4-

dihydro quinazolin-2-yl]-carbamic acid tert-butyl ester (0.008 mol) in methanol
(150 mL) was hydrogenated with 10% Pd/C (1 g) as a catalyst. After uptake of
Hz gas (1 equiv.), the reaction mixture was filtered over Dicalite and the filtrate
was evaporated. The residue was stirred in diisopropyl ether and the resulting
precipitate was filtered off and dried to yield the title cdmpound as a solid.
Example 99
{3-Propyl-6-[3-(2,4.6-trimethyl-benzylamino)-phenoxy]-3,4-dihydro-
guinazolin-2-yl}-carbamic acid iert-butvl ester

e s

269



WO 2006/017836 PCT/US2005/028191

2,4,6-Trimethyl-benzaldehyde (0.0005 mol) was added to a mixture of
[6-(3-amino-phenoxy)-3-propyl-3,4-dihydro-quinazolin-2-yl]-carbamic acid tert-
butyl ester (0.0005 mol) in DCE (3 mL) and the mixture was stirred for 5 min. at
room temperature, and then NaBH(OAc); (0.0006 mol) was added and the
5 reaction mixture was stirred overnight at room temperature. The excess

NaBH(OAc)s was decomposed with CHzOH, and the solvent was evaporated.
The obtained residue was purified by Biotage column chromatography (eluent:
100% CHxCl,). The purest product fractions were collected and then the
solvent was evaporated and co-evaporated with toluene to yield the title

10 compound as a residue. |

Example 100
3-Propyl-6-[3-(2,4,6-trimethyl-benzylamino)-phenoxyl-3.4-dihydro-

quinazolin-2-ylamine

HN

15 A mixture of {3-propyl-6-[3-(2,4,6-trimethyl-benzylamino)-phenoxy]-3,4-
dihydro-quinazolin-2-yl}-cérbamic acid tert-butyl ester (0.0001 mol) in 10% TFA
in DCM (6 mL) was stirred in a reaction vial for 1 hour at room temperature and
then the solvent was evaporated. The obtained residue was crystallized from
CHsCN, and then the desired product was filtered off, washed with diisopropyl

20 etherand drigd under vaccum to yield the title compound as a solid.

mp 238°C

Example 101
4-Chloro-2-dimethoxymethyl-1-nitro-benzene
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Cl
A mixture of 5-chloro-2-nitro-benzaldehyde (0.0792 mol), trimethoxy-
methane (0.126 mol) and PTSA (0.00079 mol) in methanol (80 mL) was
refluxed until the 5-chloro-2-nitro-benzaldehyde had completely reacted. The
mixture was cooled, Na2003 was added, and the reaction mixture was stirred
for 5 min. The mixture was filtered and the filtrate was evaporated under

reduced pressureto yield the title compound as a residue.

Example 102
(3-Dimethoxymethyl-4-nitro-phenyl)-phenyl-methanone
O
O.N l I
O 0O

Phenyl-acetonitrile (0.0793 mol) in DMA (100ml) was stirred at room A
temperature and 50% NaH (0.0793 mol) was added portionwise. The mixture
was stirred at room temperature until the evolution of H, had ceased. TDA-1
(0.004 mol) was added and 4-chloro-2-dimethoxymethyl-1-nitro-benzene
(0.0793 mol) in DMA (30 mL) was added dropwise. The mixture was stirred at
60°C and at 100°C overnight. 50% NaH (0.0793 mol) was added again and the
mixture was stirred further at room temperature. The mixture was poured
carefully on ice/water and brought to about pH 6-7 with CH;COOH. The
product was extracted with CH.Cl,. The organic layer was dried (MgSQ,) and
evaporated. DMA was evaporated by use of high vacuum pump to yield the
title compound as a residue.

A mixture of the title compound prepared as described above and KoCOs
(0.0939 mol) in DMA (420 mL) was stirred at room temperature with air
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bubbling through the solution overnight. The mixture was poured in water and
extracted with CHxCl.. The organic layer was dried (MgSO,) and evaporated.
The residue (26.4 g) was purified on a glass filter over silica gel (eluent :
hexane:CHCI3; 20:80). The pure fractions were collected and evaporated to
yield the title compound as a residue.
Example 103
5-Benzoyl-2-nitro-benzaldehyde
O

PORe

\O |
A mixture of (3-dimethoxymethyl-4-nitro-phenyl)-phenyl-methanone
(0.0659 mol) and 5N HCI (40 mL) in CH3Cl (80 mL) was stirred at room

temperature overnight. Then the mixture was refluxed for 4 h. After cooling,

the organic layer was separated. The organic layer was alkalized by adding
dropwise NH,OH. Thé organic layer was washed with water, dried (MgSQ,)
and evaporated. The residue (14.6 g) was crystallized from diisopropyl
ether/EtOAc (50 mL:20 mL). The precipitate was filtered off, washed with
diisopropyl ether/EtOAc, diisopropyl ether and dried in vacuo at 50°C to yield
the title compound as a residue.

Example 104

(4-Amino-3-{[3-(cvclqhexvl-methyl-amino)-propylamino]-methvl}-phenvl)-
phenyl-methanone

eyl

A mixture of 5-benzoyl-2-nitrobenzaldehyde (0.0058 mol) in THF (100
ml) was hydrogenated with 10% Pd/C (1 g) as a catalyst in the presence of 4%
thiophene solution (1 mL). After uptake of Hz (3 equiv), the mixture was put in

an autoclave. N-cyclohexyl, N-methyl-propane-1,3-diamine (0.01 mol) and .
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CaH, (0.5 g) were added and the mixture was reacted under 10 atm of CO.

and 50 atm of Hz at 50°C for 16 hours. When the reaction was complete, the

mixture was purified over silica gel on a glass filter (eluent: 90:10
CHoCl,:(CHzOH:NHg)). The product fractions were collected and the solvent
was evaporated to yield the title compound as a residue.
Example 105
{2-Amino-3-[3-(cyclohexyl-methyl-amino)-propyl]-3.4-dihydro-quinazolin-
6-yI}-phenyl-methanone (Compound #15)

ANSeAs

A mixture of (3-{[3-(Cyclohexyl-methyl-amino)-propylamino]-methyl}-4-
nitro-phenyl)-phenyl-methanone (0.0037 mol) in ethanol (40 mL) was stirred at
room temperature. Cyanogen bromide (0.0055 mol) was added, and the
reaction mixture was stirred and refluxed for 4 hours, then cooled and the
resulting precipitate was filtered off and dried. This fraction was recrystallized
from CH3CN, then filtered off and recrystallized from methanol, filtered off,
washed with diisopropyl ether, then dried to yield the title compound aé a solid.

Example 106
3-(2-Amino-6-benzoyl-4H-quinazolin-3-yl)-N-cyclohexyl-N-methyl-

propionamide

A mixture of 3-(2-amino-5-benzoyl-benzylamino)-N-cyclohexyl-N-methyl-
propionamide (0.017) prepared as described in Example 3 in ethanol (250 mL)
was stirred at room temperature and cyanogen bromide (0.027 mol) was |
added. The reaction mixture was stirred and refluxed for 3 hours, then cooled.

The solvent was evaporated and the residue was crystallized from CHsCN.
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The precipitate was filtered off and dried to yield the title compound as a

residue.

Example 107
3-(2-Amino-6-benzoyl-4H-quinazolin-3-yl)-N-cyclohexyl-N-methyl-

propionamide

1;*0?’0

Cyanogen bromide (0.011mol) was added to a solution of 3-(2-amino-5-

benzoyl-benzylamino)-N-cyclohexyl-N-methyl-propionamide (0.01 mol) in
methanol (200 mL), stirred at room temperature. The reaction solution was
stirred over a weekend at room temperature, then stirred and refluxed for an
additional 5 h. The solvent was evaporated to yield a residue. The residue
was crystallized from ethyl acetate (100 mLI). The resulting precipitaté was
filtered off and dried. }The product fraction was recrystallized from 2-propanol
(50 mL). The crystals were filtered off and dried to yield the title compound as
a residue.
A Example 108 4
3-[2-Amino-6-(hydroxy-phenyl-methyl)-4H-quinazolin-3-yl]-N-cyclohexyl-
N-methyl-propionamide

Oy

A mixture of 3-(2-amino-6- benzoyl -4H-quinazolin-3-yl)-N- cyclohexyl -N-

“methyl-propionamide (0.0056 mol) in methanol (60 mL) and THF (30 mL) was

stirred at room temperature. Then, NaBH, (0.0056 mol) was added and the
reaction mixture was stirred for 30 min at room temperature. The solvent was
evaporated, and the residue was stirred in HO and then extracted with CH2Cl..
The organic layer was separated and dried, and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
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94:6 CH,Cl,:(CH30OH:NHg)). The purest product fractions were collected and
the solvent was evaporated to yield the title compound as a residue.
Example 109
3-(2—Amino-6-benzvl-4H-quinazolin-3-vl)-N-cvclohexyl-N-methvl-
- propionamide

e eSas

A mixture of 3-[2-amino-6-(hydroxy-phenyl-methyl)-4H-quihazolin-3-y|]-
N-cyclohexyl-N-methyl-propionamide (0.0012 mol) in methanol (40 mL) and
HCI/2-propanol (0.5 mL) was hydrogenated at 50°C with 10% Pd/C (0.4 g) as a
catalyst. After uptake of Hz (1 equiv.), the reaction mixture was filtered over

Dicalite and the solvent was evaporated. The residue was triturated under
diisopropyl ether, then the resulting solids were filtered off and dried to yield the
title compound as a solid. ‘

Example 110
3-(3-Diniethoxvmethvl-4-nitro-phenoxv)-phenvlamine

O O

NH,
NO,

O

K2COj3 (0.17 mol) and then 4-chloro-2-dimethoxymethyl-1-nitro-benzene
(0.1 mol) was added to a solution of 3-amino-phenol (0.15 mol) in DMA (200
mL) and the reaction mixture was stirred at 130°C for 24 hours. The mixture
was poured out into water and extracted with diisopropyl ether. The extract was
purified by column chromatography over silica gel (eluent: CH.Clo:CHsOH
100:0 to 65:35). The product fractions were collected and the solvent was
evaporated to yield the title compound as a residue.

Example 111

3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenylamine
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NH,
NO,

(@)
3-A‘mino-phenol (0.050 mol) was dissolved in DMA (100 ml). K2COs3
(0.050 mol) was added. 4-Chloro-2-dimethoxymethyl-1-nitro-benzene (0.050
mol) was added and the reaction mixture was stirred overnight at 100°C, then
for 2 hours at 120°C. The reaction mixture was poured out into water and this

mixture was extracted with diisopropyl ether. The separated organic layer was

dried, filtered and the solvent evaporated. The residue was purified by column

chromatography over silica gel (eluent: CHxCl2:CHsOH 100:0 (to remove
starting material) up to 70:30). The desired fractions were collected and the
10  solvent was evaporated to yield the title compound as a residue.

Example 112
Cyclohexy!-[3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenyll-amine

A N ,
O
H
: 0] N -
\o)j@/ \O/ \O
" O.N
3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenylamine (0.0125 mol) was

15 . dissolved in DCE (150 mL), and cyclohexanone (0.0125 mol) was added,
followed by NaBH(OAc)s (0.0187 mol). The reaction mixture was stirred

overnight at room temperature. Some extra NaBH(OAc); was added, and the
reaction mixture was stirred overnight at room temperature. A 10% NaOH
solution (150 mL) was added, and this mixture was extracted with diisopropyl
20 ether. The separated organic layer was dried (MgSQO,) and filtered, and the

solvent was evaporated. The residue was purified by column chromatography

over silica gel (eluent: 20:80 up to 5:95 hexane:CHxClz). The product fractions

were collected and the solvent was evaporated to yield the title compound as a

residue.

25
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Example 113
Cyclohexyl-[3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenyl]-carbamic

acid benzyl ester
oo )
\O Y
O N
\o)t©/ \©/ \O
OoN ‘
A mixture of cycIohexyl-[3-(3—dimethoxymethyl—4-nitro-phenoxy)-phenyl]—

amine (0.00868 mol) and NaxCOjz (0.02083 mol) in HxO (15 mL) and THF (75

mL) was stirred at 5°C. A solution of benzyl chloroformate (0.0104 mol) in THF

(25 mL) was added dropwise over 15 min at 5°C. The resultant reaction
mixture was stirred for 21 hours at room temperature. This mixture was
extracted with diisopropy! ether. The separated organic layer was dried
(MgS0,) and filtered, and the solvent was evaporated. The residue (0.00633
mol A) was reacted again with benzyl chloroformate (1.3 g, 0.0076 mol) and
TEA (1.53 g, 0.0152 mol) in DCM (70 mL) under the same conditions as above.
The residue was purified by column chromatography over silica gel (eluent:
95:5 CHoClo:hexane). The produét fractions were collected and the solvent
was evaporated to yield the title compound as a residue.

Example 114
Cyclohexyl-[3-(3-formyl-4-nitro-phenoxy)-phenyl]-carbamic acid benzyl

e
U@O

Cyclohexyl-[3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenyl]-carbamic
acid benzyl ester (0.0027 mol) was dissolved in THF (12 mL). Water (6 mL)

and 12N HCI (3 mL) were added and the reaction mixture was stirred for 42
277
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hours at room temperature. Water was added. This mixture was extracted with
diisopropy! ether. The organic layer was separated, washed with a 10%
aqueous NaHCOj; solution and then with water, dried (MgSQO,) and filtered. The
solvent was then evaporated to yield a residue that was used in the next
reaction step without further purification.
Example 115
Cyclohexyl-[3-(4-nitro-3-propylaminomethyl-phenoxy)-phenyl]-carbamic
acid benzy! ester

s es @ &

A mixture of propylamine (0.00356 mol) in DCE (70 mL) was stirred at
room temperature. Cyclohexyl-[3-(3-formyl-4-nitro-phenoxy)-phenyl]-carbamic
acid benzyl ester (0.00274 mol) was added. NaBH(OAc); (0.00438 mol) was
added. The reaction mixture was stirred overnight at room temperature. A
10% NaOH solution was added and this mixture was extracted with diisopropyl
ether. The separated organic layer was dried (MgSQ,), filtered and the solvent
evaporated. The residue was purified by column chromatography over silica
gel (eluent: 100:0 to 96:4 CH,Clo:CHsOH ). The product fractions were
collected and the solvent was evaporated to yield the title compound as a

residue.

Example 116
[3-(4-Amino-3-propylaminomethyl-phenoxy)-phenyll-cyclohexyl-carbamic
' acid benzyl ester "

e
RO
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A mixture of cyclohexyl-[3-(4-nitro-3-propylaminomethyl-phenoxy)-
phenyl]-carbamic acid benzyl ester (0.00181 mol) in methanol (50 mL) was
hydrogenated with 5% PY/C (0.5 g) as a catalyst in the presence of thiophene
solution (1 mL). After uptake of H (3 equiv), the catalyst was filtered off and

5 the filtrate was evaporated to yield the title compound as a residue. which was
used in subsequent reactions without further purification.

Example 117
[3-(2-Amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-phenyl]-cyclohexyl-

carbamic acid benzyl ester
OYO\/O
» H?_N)\N

~ A mixture of [3-(4-amino-3-propylaminomethyl-phenoxy)-phenyl]-

10

cyclohexyl-carbamic acid benzyl ester (0.0018 mol) and cyanogen bromide

(0.00234 mol) in ethanol (60 mL) was stirred and refluxed for 3 hours and then

was cooled. The ethanol solvent was evaporated. The residue was triturated
15 under diisopropyl ether and ethanol,,filtered off,-and dried to yield the title

' compound as a solid. |

Example 118
Cyclohexylmethyl-[3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenyl]-amine

Yo

20 The reaction was completed under No. Cyclohexanecarboxaldehyde
(0.01 mol) and then NaBH(OACc)3 (0.015 mol) were added to a solution of 3-(3-
dimethoxymethyl-4-nitro-phenoxy)-phenylamine (0.01 mol) in DCE (130 mL).
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The reaction mixture was stirred overnight at room temperature and washed
with a saturated NaHCOj solution. The organic layer was separated, dried
(MgSO0,) and filtered, and the solvent was evaporated to yield the title
compound as a residue.

Example 119

5-[3-(Cyclohexylmethyl-amino)-phenoxyl-2-nitro-benzaldehyde

o
O,N” - |

12N HCI (2 mL) and H.O (4 mL) were addéd to a mixture of
cyclohexylmethyl-[3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenyl]-amine

(0.0055 mol) in THF (17 mL), and the reaction mixture was stirred overnight at
room temperature. H2O was added, and the mixture was extracted with
diisopropyl ether. The organic layer was washed with a 10% NaHCO3 solution;
dried (MgSOQ.,), filtered off and the solvent was evaporated. The residue was
purified by short column chromatography (eluent: 100% CH2Clp). The purest
product fractions were collected and the solvent was evapdrated to yield the
title compound as a residue. '

Example 120

Cyclohexylmethyl-[3-(4-nitro-3-propylaminomethyl-phenoxy)-phenyl]-
amine

\/\N/UU\/O

NaBH(OAc)a (0.0080 mol) was added to a mixture of propylamine
(0.0054 mol) and 5-[3-(cyclohexylmethyl-amino)-phenoxy]-2-nitro-
benzaldehyde (0.00054 mol) in DCE (100 mL). Then the reaction mixture was
stirred overnight at room temperature and washed with a saturated NaHCO3
solution. The organic layer was separated, dried (MgSQ,), and filtered, and the
solvent was evaporated. The residue was purified by column chromatography
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(eluent: 100% CHxClp). The purest product fractions were collected and the
solvent was evaporated to yield the title compound as a residue.

Example 121
2-Amino-5-[3-[(cyclohexylmethyl)amino]lphenoxy]-N-propyl-

5 benzenemethamine
1 L
\/\N/D/O\O/N
H
HoN
A mixture of cyclohexylmethyl-[3-(4-nitro-3-propylaminomethyl-

2
phenoxy)-phenyl]-amine (0.0037 mol) in methanol (50 mL) was hydrogenated
with 10% Pd/C (0.5 g) as a catalyst in the presence of thiophene solution (0.5
10 mL). After uptake of Hz (3 equiv.), the reaction mixture was filtered over
Dicalite and the filtrate was evaporated. The residue was purified by column
chromatography (eluent: 98:2 CH.Cl,:CH30H). The purest product fractions
were collected and the solvent was evaporated to yield the title compound as a

residue.

15 Example 122
6-[3-(Cyclohexylmethyl-amino)-phenoxy]-3-propyl-3,4-dihydro-quinazolin-
2-ylamine and [3-(2-Amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-
phenyll-cyclohexylmethyl-cyanamide ‘
N

O
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Cyanogen bromide (0.0030 mol) was added to a mixture of 2-amino-5-
[3-[(cyclohexylmethyl)aminolphenoxy]-N-propyl-benzenemethamine (0.0027
mol) in ethanol (100 mL) and the reaction mixture was stirred for 2 hours, and
the solvent was evaporated. The residue was converted into the free base with

5 aqueous NaHCOj; solution, and the mixture was extracted with CH-Cl.. The
~organic layer was separated, dried (MgSQ,), and filtered, and the solvent was
evaporated. The residue was separated by reversed-phase high-performance
liquid chromatography over RP-18, then two product fractions were collected
and the solvenf was evaporated to yield the title compounds, each as a white
10  solid.

- Example 123
3-(2-Amino-5-benzoyl-benzylamino)-N-cyclohexyl-N-methyl-propionamide

B Q?jvm

3-(5-Benzoyl-2-nitro-benzylamino)-N-cyclohexyl-N-methyl-propionamide

15 (0.01 mol) was converted into its corresponding free base. A mixture of the
free base (0.01 mol) in methanol (200 mL) was hydrogenated under
atmospheric conditions, with 5% Pt/C (2 g) as a catalyst in the presence of 4%
thiophene solution (1 mL). After uptake of Hz (3 equiv.), the catalyst was
filtered off and the filtrate was evaporated. Toluene was added to the residue,

20 then evaporated again to yield the title compound as a residue.

| Example 124
(3-Dimethoxymethyl-4-nitro-phenyl)-phenyl-methanone

o 0

s

(8-Dimethoxymethyl-4-nitro-phenyl)-morpholin-4-yl-phenyl-acetonitrile
25 (0.7 mol) in CHzCO.H (1500ml) was stirred and refluxed for 30 min. The
mixture was poured on ice/water and extracted with diisopropyl ether. The
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organic layer was washed with alkalic water and water. The organic layer was
dried (MgSO,) and evaporated to yield a residue. The aqueous layers which
contained product were extracted with CH.Cl,. The organic layer was dried
(MgSO,) and evaporated to yield a residue. The combined residues were
purified on a glass filter over silica gel (eluent : CH.Clp). The pure fractions

were collected and evaporated to yield the title compound as a residue.

- Example 125
3-(3-Dimethomeethj¢4-nitro—phenoxv)-phenvlamine
o o
\O 0 NH,
O:N

K2COj3 (0.34 mol), followed by 4-chloro-2-dimethoxymethyl-1-nitro-
benzene (0.2 mol) was added to a solution of 3-amino-phenol (0.3 mol) in DMA
(400 mLl) and the reaction mixture was stirred overnight at 130°C. The mixture
was cooled to room temperature and the solvent was evaporated. The residue
was taken up in HoO and the mixture was extracted with CH>Clo. The organic
layer was separated, dried (MgSO,), filtered off and the solvent was
evaporated. The residue was purified by column .chromatography (eluént:
CHxCl> 100 %). The product fractions were collected and the solvent waé
evaporated to yield the title compound as a residue.

Example 126

3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenylamine
~No

\O ‘ 0] NH,
O,5N
K2CO3 (0.076 mol) was added to a mixture of 3-amino-phenol (0.069
mol) in ethanol (200 mL) and the mixture was stirred for 10 min at room
temperature, then 4-chloro-2-dimethoxymethyl-1-nitro-benzene (0.046 mol)
was added and the reaction mixture was stirred for 16 hours at reflux
temperature. The mixture was allowed to reach room temperature and the
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solvent was evaporated. The residue was washed with water and extracted 2
times with CH.Cl,. The organic layer was separated, dried (MgSOQy), filtered off
and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH>Cl, 100 %). The purest product
fractions were collected and the solvent was evaporated to yield the title

~ compound as a residue.

Example 127

N-[3-(3-Dimethoxymethyl-4-nitro-phenoxy)-phenyl]-benzenesulfonamide
~N

(0]

' 0] N 4
\O \ \//S/
0]
O.N

A mixture of 3-(3-dimethoxymethyl-4-nitro-phenoxy)-phenylamine (0.013
mol) in THF (100 mL) and TEA (200 mL) was stirred at room temperature and a

- mixture of benzenesdlfonyl chloride (0.013 mol) in THF (50 mL) was added

dropwise, then the reaction mixture was stirred overnight at room temperature
and again overnight at 60°C. The solvent was evaporated and the residue was
stirred in H2O. After extraction with CHQCIg, the organic layer was separated,
dried, filtered off and the solvent was evaporated. The residue was purified by
Biotage column chromatography (eluent: CH2Cl, 100%). The purest product
fractions were collected and the solvent was evaporated to yield the title
compound as a residue.

Examble 128

Ethenesulfonic acid cyclohexyl-methyl-amide

A mixture of N-methylcyclohexylamine (0.048 mol) and TEA (0.053 mol)
in DCM (200 mL) was cooled in an ice bath to 5°C, and then a solution of 2-
chloro-ethanesulfonyl chloride (0.048 mol, 97%) in DCM (20 mL) was added.
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dropwise. The reaction mixture was stirred for 2 hours at room temperature
and then was washed with H,O. The organic layer was separated, dried
(MgS0Q,), and filtered, and the solvent was evaporated to yield the title
compound as a residue.

Example 129

2-Amino-ethanesulfonic acid cyclohexyl-methyl-amide

O
N~ NH2
NS

N \\O

Ethenesulfonic acid cyclohexyl-methyl-amide (0.0167 mol) was reacted
with a mixture of methanol/ammonia (10 mL) in an autoclave for 16 hours at
room temperature, and then the solvent was evaporated. The residue was
purified by column chromatography (eluent: 90:10 CH2Clo:(CHsOH:NHg)). The
puresi product fractions were collected and the solvent was evaporatéd to yield -
the title compound as a residue.

Example 130
2-(5-Benzoyl-2-nitro-benzylamino)-ethanesulfonic acid cyclohexyl-methyl-
amide
l o) o)

N\Sg/
T O
0] H .
- O.N

NaBH(OAc)s (0.014 mol) was added to a mixture of 2-amino- -
ethanesulfonic acid cyclohexyl-methyl-amide (0.0091 mol) and 5-benzoyl-2-
nitro-benzaldehyde (0.0091 mol) in DCE (150 th). The reaction mixture was
then stirred overnight at room temperature and then washed with saturated
NaHCOj3; solution. The organic layer was separated, dried (MgSOy), and
filtered, and the solvent was evaporated. The residue was purified by column
chromatography (eluent: 100% CH:Cl,). The purest product fractions were
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collected and the solvent was evaporated to yield the title compound as a

residue.

Example 131
2-(2-Amino-5-benzoyl-benzylamino)-ethanesulfonic acid cyclohexyl-

5 methyl-amide

O

W
SLASPE R
HoN

A mixture of 2-(5-benzoyl-2-nitro-benzylamino)-ethanesuIfonic acid
cyclohexyl-methyl-amide (0.009 mol) in methanol (150 mL) was hydrogenated
with 10% Pd/C (1 g) as a catalyst in the presence of thiophene solution (1 mL).
10  After uptake of Hz (3 equiv.), the catalyst was filtered off, and the filirate was
evaporated. The residue was purified by column chromatography over Biotage
_(eluent: 98:2 CH,CI.:CH3OH). The purest product fractions were collected and
the solvent was evaporated 1o yield the title compound as a residue.

Example 132
15 2-(2-Amino-6-benzoyl-4H-quinazolin-3-yl)-ethanesulfonic acid cyclohexyl-

methyl-amide

SEiseene

A mixture of 2-(2-amino-5- benzoyl benzylammo )-ethanesulfonic acid

cyclohexyl-methyl-amide (0.0054 mol) and cyanogen bromide (0.0080 mol) in

20  ethanol (100 mL) was stirred and refluxed for 2 hours, and then the reaction
mixture was cooled to room temperature. After filtration, the filter residue was
washed with diisopropyl ether and dried under vacuum to yield the title
compound as a solid.

Example 133
25 3-(3-Dimethoxymethyl-4-nitro-phenoxy)-benzonitrile
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N

@) CN
\O \@/
OsN

A mixture of 3-cyanophenol (0.38 mol) in ethanol (600 mL) was stirred at
room temperature and KoCOj3; (0.29 mol) was added. 5-fluoro-2-
nitrobenzaldehyde (0.18 mol) was added, and the reaction mixture was stirred

5 and refluxed for 4 hours. The solvent was evaporated, and the residue was
‘stirred in water and extracted with CH2Clo. The organic layer was separated,
dried, filtered off and the solvent was evaporated. The residue was triturated
under diisopropyl ether, and then the formed solids were filtered off and dried to

yield the title compound.

10 Example 134
3-(3-Formyl-4-nitro-phenoxy)-benzonitrile
O

' O\©/CN
O,N

A mixture of 3-(3-dimethoxymethyl—4-nitro-phenoxy)~benzonitrilé (0.068
mol) in THF (140 ml) was stirred at room temperature, then 12N HCI (55 ml)
15 and water (565 ml) were added and the reaction mixture was stirred dvernight at
room temperature. The mixture was stirred in HO and extracted with DIPE.
The organic layer was separated, washed with a.10% NaHCOsusqution,
separated again, dried, filtered off and the solvent was evaporated. The
' obtained residue was stirred in DIPE, then the desired product was filtered off
20 and dried to yield the title compound as a residue.

Example 135
3-(4-Nitro-3-propylaminomethyl-phenoxy)-benzonitrile

N N CN
H |O

O,N
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The following reaction was completed under No. A mixture of 3-(3-
formyl-4-nitro-phenoxy)-benzonitrile (0.056 mol) and propylamine (0.059 mol) in
DCE (450 ml) was stirred at room temperature, then NaBH(OACc)s (0.063 mol)
was added. The reaction mixture was stirred overnight at room temperature. A
saturated NaHCOj3 solution was added and the layers were separated. The
organic layer was dried, filtered off and the solvent was evaporated. The
residue was purified over silica gel filter (eluent: CH2Clo/CH3;OH 99/1). The

" purest product fractions were collected and the solvent was evaporated to yield

the title compound as a residue.

Example 136
3-(4-Amino-3-propylaminomethyl-phenoxy)-benzonitrile

NN O CN
H
HoN

2

A mixture of 3-(4-nitro-3-propylaminomethyl-phenoxy)-benzonitrile

‘ (0.045 mol)‘ in methanol (250 ml) was hydrogenated with 10% Pd/C (2 g) as a

catalyst in the presence of thiophene solution (2 ml). After uptake of Hz (3
equiv.), the reaction mixture was filtered over dicalite and the filtrate was
evaporated. The residue was purified by column chromatography over silica
gel (eluent: CH.Clo/CH3OH 98/2). The purest product fractions were collected
and the solvent was evaporated to yield the title compound as a residue.

Example 137
3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-yloxy)-benzonitrile

pssoncy

A mixture of 3-(4-Amino-3-propylaminomethyl-phenoxy)-benzonitrile

(0.032 mol) in ethanol (400 ml) was stirred at room temperature and cyanogens
bromide (0.038 mol) was added. The reaction mixture was stirred and refluxed
for 2 hours. After cooling, the precipitate was filtered off, washed with DIPE
and dried to yield the title compound.
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The filtrate was evaporated and the obtained residue was crystallised
from CHsCN/DIPE, then the precipitate was filtered off, washed with DIPE and
dried to yield residue.

| Example 138

5 3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-yloxy)-benzoic acid
O

’ 0]
\/\N/t@/ OH
HQNJ\N "

A mixture of 3-(2-amino-3-propyl-3,4-dihydro'—quinazolin-B-yloxy)-

benzonitrile (0.0013 mol), prepared as described in Example 75, in
concentrated HoSO4 (5 mL) and water (5 mL) was stirred and refluxed for 2
10  hours. The reaction mixture was then cooled, and the resulting solids were
filtered off. The obtained filter residue was washed with ice-water and dried to
yield the title compound as a sohd ‘
' Example 139
3-(2-Amino-3-propvl-3,4-dihvdro—qumazohn-6-ylexv)-benzovl chloride

0}
A mixture of 3-(2-amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-benzoic

acid (0.0009 mol) in SOCI, (2 mL) and DCM (10 mL) was stirred for 2 hours at
room temperature and then the solvent was evaporated. The obtained residue

15

was stirred in toluene and the solvent was evaporated again to yield the title
20 compound as a residue.

Example 140
3-(2-Amino-3-propyl-3.4-dihydro-quinazolin-6-yloxy)-N-(2,4,6-trimethyl-

benzyl)-benzamide
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A mixture of 3-(2-amino-3-propyl-3,4-dihydro-quinazolin-6-yloxy)-benzoyl

- chloride (0.0008 mol) in DCM (20 mL) was stirred at 0°C and 2,4,6-

trimethylbenzylamine (0.0013 mol) was added.Then TEA (qg.s.) was added, and
the reaction mixture was stirred at room temperature. The mixture was stirred
in H2O and the organic layer was separated. The remaining layer was washed
again with H2O, then the organic layer was separated, dried, and filtered, and
the solvent was evaporated. The residue was purified by column
chromatography over silica gel (gradient eluent: CH2Clo:(CH30OH:NH3)). The
purest product fractions were collected, and the solvent was evaporated. The
residue was triturated under diisopropyl ether:CH3CN, and then the resulting

solids were filtered off and dried to yield the title compound as a solid.

Example 141
4-ChIoro-2-dimeth0)g/methvl-j -nitro-benzene
\O :
\O Cl
O:N

A mixture of 5-chloro-2-nitro-benzaldehyde (0.0792 mol), trimethoxy-
methane (0.126 mol) and PTSA (0.00079 mol) in methanol (80m) was refluxed
until the 5-chloro-2-nitro-benzaldehyde had completely reacted. The mixture
was cooled, NaCOs was added and stirred for 5min. The mixture was filtered
off and the filtrate was evaporated under re‘duced pressure to yield the title
compound as a residue.

Example 142
3-(3-Dimethoxymethyl-4-nitro-phenylsulfanyl)-phenylamine
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K2COj3 (0.085 mol) was added to a mixture of 3-aminobenzenethiol
(0.075 mol) in DMA (150 mL). Then 4-chloro-2-dimethoxymethyl-1-
nitrobenzene (0.050 mol) was added and the reaction mixture was stirred for 2
hours at 80°C. HO was added and the mixture was extracted with diisopropyl
ether. The crude broduct was purified by column chromatography (eluent:
70:30 CHQCIQ/hexané up to 99:1 CHxClo:CH30OH). The product fréctiéns were
collected, and the solvent was evaporated to yield the title compound as a
residue.

Example 143
N-[3-(3-Dimethoxvmethyl-4—nitro-phenylsulfanyl)-phenvl]-
benzenesulfonamide

*O(j@

A mixture of 3-(3-dimethoxymethyl-4-nitro-phenylsulfanyl)-phenylamine
(0.0384 mol) and TEA (0.0578 mol) in THF (q.s.) was cooled to 5°C, and
phenylsulfonyl chloride (0.0384 mol) was added dropwise at 5°C. Then, the

reaction mixture was reacted at room temperature, and purified by column
chromatography over silica gel (eluént' CH.Cl). The product fractions were
collected and the solvent was evaporated to yleld the title compound as a
residue.

Example 144
N-[3-(3-Formyl-4-nitro-phenylsulfanyl)-phenyl]-benzenesulfonamide
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A mixture of N-[3-(3-dimethoxymethyl-4-nitro-phenylsulfanyl)-phenyl]-

~ benzenesulfonamide (0.027 mol) in 12N HCI (25 mL), THF (75 mL), and water

(50 mL) was stirred overnight at room temperature, and then the mixture was
extracted with EtOAc. The extract was washed with H,O and then with a

- saturated NaoCOj3 solution. The solvent was evaporated, and the residue was.

purified by column chromatography over silica gel (eluent: CHzClo). The
product fractions were collected and the solvent was evaporated to yield the

title compound as a residue.

Example 145
N-[3-(3-Formyl-4-nitro-benzenesulfinyl)-phenyl]-benzenesulfonamide

@) O -
| I H o
S N/
o //S A
\©/O
O,N |

A mixture of N-[3-(3-formyl-4-nitro-phenylsuIfanyl)-phenyl]—

benzenesulfonamide (0.0034 mol) and 3-Chloro-benzenecarboperoxoic acid
(also known as MCPBA or meta-chloroperbenzoic acid) (0.7 g; 75%) in CHClg

- (g.s.) was stirred for 4 hours at room temperature. Then a NaHCO; solution

was added, and the reaction mixture was stirred. The organic layer was
separated, dried, and filtered, and the solvent was evaporated. The residue
was purified by column chromatography over Biotage (gradient eluent:

‘CH.Cl»:CH3OH). The purest product fractions were collected, and the solvent

was evaporated to yield the title compound as a residue.

Example 146
N-[3-(4-Nitro-3-propylaminomethyl-benzenesuilfinyl)-phenyl]-

benzenesulfonamide
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The following reaction was run under No. A mixture of N-[3-(3-formyl-4-
nitro-benzenesulfinyl)-phenyl]-benzenesulfonamide (0.0023 mol) and ‘
propylamine (0.0025 mol) in DCE (50 mL) was stirred at room temperature and
NaBH(OACc)s (0.8 g) was added. The reaction mixture was stirred overnight at
room temperature, and then a NaHCO3; solution was added. The organic layer
was separated, dried, and filtered, and the solvent was evaporated to yield the

title compound as a residue.
Example 147

N-[3-(4-Amino-3-propvlaminomethyl-benzenesulfinyl)-phenyl]-

benzenesu{lfonamide

| ! NP
: d
H2N ’

A mixture of N-[3-(4-nitro-3-propylaminomethyl-benzenesulfinyl)-phenyl]-
benzenesulfonamide (0.0019 mol) in methanol (100 mL) was hydrogenated
with 10%Pd/C (0.5 g) as a catalyst. After uptake of Hz (3 equiv.), the reaction
mixture was filtered over Dicalite, and the filtrate was evaporated. The residue
was filtered over silica gel (eluent: 95:5 CH.Cl,:CH3;OH),and then the purest
product fractions were collected, and the solvent was evaporated to yield the
title compound as a residue.

Example 148
N-[3-(2-AminojS-propvl-3,4-dihvdro-quinazoline-6-sulfinvl)—phenvl]—

benzenesulfonamide

! NP
@)
ZNJ\N O
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A mixture of N-[3-(4-amino-3-propylaminomethyl-benzenesulfinyl)-
phenyl]-benzenesulfonamide (0.00090 mol) and cyanogen bromide (0.00094
mol) in ethanol (30 mL) was stirred overnight at room temperature, and then
the solvent was evaporated. The residue was triturated under diisopropyl
5 ether, and the solids were filtered off. The residue was converted into the free
. base with a NaOH solution. The mixturé was extracted with CHxCl,, but the
product stayed in the aqueous layer so the mixture was desalted with NaCl to
yield an oil. The solvent was decanted, and the remaining oil was triturated
under CH3CN. The resulting solids were filtered off, washed with diisopropyl
10 ether, and dried to yield the title compound as a solid.

~ Example 149
2-[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-(tetrahydro-pyran-4-yl)-

butyrylamino]-3R-tert-butoxy-propionic acid and 2-[4-(2-Amino-6-
phenoxy-4H-quinazolin-3-yl)-4S-(tetrahydro-pyran-4-yl)-butyrylamino]-3R-

15 hydroxy-propionic acid
)
= O
‘/ \(:C\ MN%‘\OH
(Z) NH, O
P
)
O/ \(‘:E\ M]/N%‘\
N (Z) NH,
STEP A:
To an ice cooled solution of H-D-Ser(t-Butyl)OCHgzHCI, 4-tert-
20

butoxycarbonylamino-4-(4-tetrahydropyranyl)-butyric acid (0.5 g, 1.8 mmol) and
HOBT (0.32 g, 2.4 mmol) in CHxCl, (50 mL), TEA (0.7 mL) was added followed

294



WO 2006/017836 PCT/US2005/028191

10

15

20

25

30

by addition of 1,3-dimethylamino propyl-3-ethylcarbodiimide (EDC, 0.45 g, 2.4
mmol). The reaction mixture was allowed to warm to room temperature and
stirred overnight. Ethyl acetate (200 mL) was added. The solution was
washed with dilute- HCI acid solution (about 0.1N, 50 mL), saturated aqueous
NaHCOs, and aqueous NaCl solution. The organic layer was dried with
MgSO,. After filtration, the EtOAc was evaporated to yield 3-(R)-tert-butoxy-2-
[4-tert-butoxycérbonylamino-4S‘-(tetrahydro-pyran-4-y|)-butyrylamino]-propionic
acid methyl ester as a a crude oil.

MH* 444.9
STEP B:

A solution of the oil isolated in Step A (0.8 g, 1.8 mmol) in TFA (5% in
CHCl,, 50 mL) was stirred at room temperature 4 hours. The solvent and
most of the TFA was evaporated, and EtOAc (100 mL) was added. The
organic extract was washed with aqueous NaHCOj; solution and brine. The
organic layer was dried with MgSQy, filtered, and evaporated to yield 2-[4-
afnino-4-(S)-(tetrahydro-pyran-4-yl)-butyrylamino]-S-(R)-tert-butoxy-propionic
acid methyl ester as an oil. | ‘

MH* 345.0
STEP C: ,
' A solution of the oil isolated in Step C (0.5 g, 1.4 mmol) and 2-nitro-5-
phenoxy-benzaldehyde (0.35 g, 1.4 mmol) in methylene chloride (50 mL) was
stirred at room temperature for 5 hours, and then NaBH(OAc); (0.6g, 2.8 mmol)
was added. The reaction mixture was stirred at room temperature 3 hours.
The reaction mixture was then poured into EtOAc (100 mL). The organic layer
was washed with brine, dried with MgSQsy, filtered, and evaporated.
Purification by column chromatography (1:1 heptane/EtOAc) yielded 3-(R)-tert-
butoxy-2-[4-(2-nitro-5-phenoxy-benzylamino)-4-(S)-(tetrahydro-pyran-4-yl)-
butyrylamino]-propionic acid methyl ester as an oil.

MH* 571.9
STEP D

To a solution of the oil isolated in Step C (0.37 g, 0.65 mmol) in MeOH
(10 mL) was added 0.05 g of 10% Pd on activated carbon under No. The
reaction mixture was subjected to hydrogenation under 5 psi for 2 hour. The
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catalyst was removed by filtration, and the filtrate was evaporated to yield 2-[4-
(2-amino-5-phenoxy-benzylamino)-4-(S)-(tetrahydro-pyran-4-yl)-butyrylamino]-
3-(R)-tert-butoxy-propionic acid methyl ester as an oil.

MH* 542.0
STEP E:

To a solution of the oil isolated in Step D (0.29 g, 0.53 mmol) was added
BrCN (3M in CHxCly, 0.18 mL) in EtOH (20 mL) was stirred at room
temperature overnight. The EtOH was evaporated to yield an oil which was
stirred in diethyl ether (50 mL) for 30 min. The precipitate which formed was
collected to yield 2-[4-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-4-(S)- |
(tetrahydro-pyran-4-yl)-butyrylamino]-3-(R)-tert-butoxy-propionic acid methyl
ester as a solid, as its corresponding HBr salt.

MH* 567.9
STEP F:

To a solution of the solid isolated in Step E (0.4 g, 0.7 mmol) in MeOH

(20 mL) and water (1 mL) was added LiOH (0.04 g, 1.7 mmol). The solution

was stirred at room temperature overnight and then was acidified (pH=2) with
citric acid. The MeOH was removed by vacuum to yield a crude oil which was
purified by Gilson HPLC to yield 2-[4-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-
4-(S)-(tetrahydro-pyran-4-yl)-butyrylamino]-3-(R)-tert-butoxy-propionic acid as a
TFA salt. ‘

MH*553.8

'H NMR (300 MHz, CDClg): §1.17 (s, 9H), 1.60-2.40 (m, 9H), 3.28-3.36

- (m, 2H), 3.62 (m, 1H), 3.83-3.97 (m, 4H), 4.14 (d, J=14.4 Hz, 1H), 4.32 (d,

J=14.4 Hz, 1H), 4.48 (m, 1H), 6.73 (d, J=2.3 Hz, 1H,), 6.95 (m, 3H), 7.1 (m,
2H), 7.30 (1, J=7.6 Hz, 2H) ‘f
STEP G:

A solution of the salt isolated in Step H (0.4 g) in 30% TFA/CH.Cl (5
mL) was stirred at room temperature overnight. The solvent was evaporated to
yield a crude oil which was purified by Gilson HPLC to yield 2-[4-(2-amino-6-
phenoxy-4H-quinazolin-3-yl)-4S-(tetrahydro-pyran-4-yl)-butyrylamino]-3R-
hydroxy-propionic acid as a TFA salt.

MH* 497.9
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'H NMR (300 MHz, CDCls): §1.27-1.36 (m, 4H), 1.67-1.78 (m, 4H), 2.17-
2.46 (m, 3H), 3.23-3.34 (m, 2H), 3.85-3.95 (m, 5H), 3.83-3.97 (m, 4H), 4.15 (d,
J=14.3 Hz, 1H), 4.33 (d, J=14.3 Hz, 1H), 4.48 (m, 1H), 6.73 (d, J=2.0 Hz, 1H),
6.95 (m. 4H), 7.11 (1, J=7.38 Hz, 1H), 7.3 (m, 2H).

Example 150
2-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-(tetrahydro-pyran-4-yl)-

butyryl]-methyl-aminol}-3R-benzyloxy-propionic acid

OCCLY T

STEP A:
A solution of Boc-D-Ser(Benzyl)-OH (1 g, 3.4 mmol), CHsl (2M in diethyl
ether, 16 mL) in DMF (16 mL) was cooled to 0°C before NaH (60% wt., 0.31 g,

7.2 mmol) was added. The reaction mixture was stirred under 0°C for 5 h

..,,.Oo

before overnight storage in freezer. Additional CHzl (2M in diethyl ether, 5 mL)
was added and stirring Was continued for 5 h. The reaction was quenched with
water and acidified to pH 3 with HCI before extraction with diethyl ether (4x100
mL). The organic layer was dried with MgSO, and evéporated to yield 3R-
benzyloxy-2-(tert-butoxycarbonyl-methyl-amino)-propionic acid as a crude oil.

MH* 210.0 (MH* - Boc)

STEP B:

A solution of the oil isolated in Step A (1.1 g, 3.4 mmol), concentrated
H2S0, (0.7 mL) in MeOH (50 mL) was refluxed for 24 h. Additional H.SO4 (1
mL) was added, and the reaction mixture was refluxed for an additional 5 h.
The MeOH was removed under vacuum. To the reaction mixture was then
added CH2Cl, (100 mL), and the aqueous layer was basified with NH,OH. The
layers were separated, and the aqueous layer was extracted with CHxCla
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(2x100 mL). The organic layers were combined, dried with MgSQ,, filtered,
and evaporated to yield 3R-benzyloxy-2-methylamino-propionic acid methyl
ester as an oil.

MH* 223.9
STEP C: ,
To an ice cooled solution of the oil isolated in Step C (0.7 g, 3 mmol), 4-
tert-butoxycarbonylamino-4-cyclohexyl-butyric acid (0.76 g, 3 mmol) and HOBT
(0.6 g, 4.4 mmol) in CH.Cl, (100 mL), TEA (0.87 mL, 7 mmol) was added
followed by addition of 1,3-dimethylamino propyl-3-ethylcarbodiimide (EDC, 0.8
g, 4.2 mmol). The reaction mixture was allowed to warm to room temperature
and stirred overnight. The reaction mixture was acidified by adding aqueous
citric acid solution. This mixture was then extracted by EtOAc (2x100 mL).
The organic layers were combined, dried with MgSQO, and evaporated to yield
3R-benzyloxy-2-{[4-tert-butoxycarbonylamino-4S-(tetrahydro-pyran-4-yl)-
butyryl]-methyl-amino}-propionic acid methyl ester as an oil.

MH* 492.9
STEP D:

A solution of the oil isolated in Step C (1.5 g, 3 mmol) in TFA (10% in

CHxCl,, 100 mL) was stirred at room temperature for 5 hours. The solvent and

most of TFA was evaporated to yield a solution which was basified with
aqueous saturated NaHCO3 solution and extracted with CH2Clo (2x100 mL).
The organic layers were combined, dried with MgSQO, and evaporated to yield

, 2-{[4-amino-4S-(tetrahydrb-pyran-4-yl)-butyryl]-methyl-amino}-3R-benzyloxy-

propionic acid methyl ester as an oil.

MH* 392.9
STEP E:

A_solution of the oil isolated in Step D (0.5 g, 1.3 mmol), 2-hitro-5-
phenoxy-benzaldehyde (0.33 g, 1.3 mmol) in methylene chloride (50 mL) was
stirred at room temperature overnight. NaBH(OAc)s (0.58 g, 2.6 mmol) was
added, and the reaction mixfure was stirred at room temperature for 5 hours.
The reaction mixture was then poured into EtOAc (100 mL). The organic layer
was washed with brine, dried with MgSQy, filtered, and evaporated. Column
chromatography (1:1 heptane:EtOAc) yielded 3R-benzyloxy-2-{methyl-[4-(2-
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nitro-5-phenoxy-benzylamino)-4S-(tetrahydro-pyran-4-yl)-butyryl]-amino}-
propionic acid methyl ester as an ail.

MH™* 620.8
STEP F:

To a solution of the oil isolated in Step E (0.5 g, 0.8 mmol) in MeOH (10
mL) was added 0.1 g of 10% Pd on activated carbon under N2. The reaction
mixture was subjected to hydrogenation under 5 psi for 2 h. The catalyst was
removed by filtration, and the filtrate was evaporated to yield 2-{[4-(2-amino-5-
phenoxy-benzylamino)-4S-(tetrahydro-pyran-4-yl)-butyryl]-methyl-amino}.-BR-
benzyloxy-propionic acid methyl ester as an ail.

MH™ 590.8
STEP G:

A solution of the oil isolated in Step F (0.48 g, 0.8 mmol), BrCN (3M in
CHxClp, 0.41 mL) in EtOH (50 mL) was stirred at room temperature overnight.
The EtOH was evaporated. Thé resulting oil was stirred in diethyl ether (50
mL) for 30 min, and the precipitate that formed was collected to yield 2-{[4-(2-
amino-_6-phenoxy-4H-quinazblin-3-yI)-4S-(tetrahydro-pyran-4-yl)-butyryl]-
methyl-amino}-3R-benzyloxy-propionic acid methyl ester as a solid, as its
corresponding HBr salt.

MH* 615.8
STEP H: ,

To a solution of the solid isolated in‘Step G (0.24 g, 0.4 mmol) in MeOH
(30 mL) was added 1N NaOH (O>.6 mL). The reaction mixture was stirred at
room temperature overnight before acidification with citric acid. The methanol
was evaporated to yield a crude oil which was purified by Gilson HPLC to yield
2-{[4-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-4S-(tetrahydro-pyran-4-yl)-
butyryl]-methyl-amino}-3R-benzyloxy-propionic acid as its TFA salt. '

MH* 601.7

"H NMR (300 MHz, CDClg): §1.18-2.18 (m, 11H), 2.9 (s, 3H), 3.27-3.36
(m, 2H), 3.8-4.0 (m, 4H), 4.18-4.25 (m, 2H), 4.50 (d, J=11.87 Hz, 1 H), 4.55 (d,
J=11.87 Hz, 1H), 6.7 (d, 1H, J=2.6 Hz), 6.8-7.0 (m, 4H), 7.1-7.2 (m, 2H), 7.28-
7.33 (m, 6H).
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Example 151
4-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-cyclohexyl-butyryl]-

methyl-amino}-S,R-cyclohexanecarboxylic acid amide

1O

N(Z) NH,

STEP A:

To a stirred solution of 4-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-
4S-cyclohexyl-butyryll-methyl-amino}-S,R-cyclohexanecarboxylic acid (1.51 g,
2.3 mmol) and triethylamine (0.95 mL, 6.8 mmol) in dichloromethane (50 mL),
di-tert-butyl dicarbonate (1.25 g, 5.7 mmol) was added. The reaction mixture

‘was then stirred at room temperature overnight. N, N-diisopropylethylamine

(1.0mL, 5.8 mmél) was added. The reaction mixture was stirred for another 48
h at room temperature. Dichloromethane (50 mL) was added. The reaction
mixture was washed with aqueous hydrochloric acid (1.0 M) twice and water
one time, then dried over magnesium sulfate. The solution was filtered and
concentrated to yield a white solid. The solid was dissolved in THF (20 mL).
Sodium hydroxide (1 N, 3.8 mL, 3.8 mmol) was added. The solution was
stirred at room temperature overnight. The solution was acidified to pH 4 by
addin'g aqueous hydrochloric acid solution (1.0 N). The solution was extracted
with ethyl acetate twice. The combined ethyl acetate exiracts were washed
with water and dried over magnesium sulfate. The solution was filtered and
concentrated to yield 4-{[4-(2-tert-butoxycarbonylamino-6-phenoxy-4H-
quinazolin-3-yl)-4S-cyclohexyl-butyryl]-methyl-amino}-S,R-
cyclohexanecarboxylic acid as a white solid.

MH* = 647.4.

STEP B:

To a stirred solution of the white solid isolated in Step A (0.104 g, 0.16
mmole), ammonium chloride (0.017 g, 0.32 mmole), and N, N-
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diisopropylethylamine (0.08 mL, 0.48 mmole) in DMF (1.0 mL), HBTU (0.073 g,

‘0.1'9 mmole) was added. After stirring at room temperature overnight, the

reaction mixture was diluted with diethyl ether (3.0 mL). The reaction mmixture
was extracted with aqueous hydrochloric acid (1.0 N) twice, water one time,
and dried over sodium sulfate. The reaction mixture was filtered and
concentrated to a residue. The residue was dissolved in dichloromethane (1.0
mL). Trifluoacetic acid (1.0 mL) was added. The reasulting solution was stirred
at room temperature for 1 hour. The solution was then concentrated to a
residue. The residue was purified by HPLC to yield 4-{[4-(2-amino-6-phenoxy-
4H-quinazolin-3-yl)-4S-cycIohexyl-butyryl]-methyl-arhino}-S,R-
cyclohexanecarboxylic acid amide as a white solid.

MH* = 546.7.

'H NMR (300 MHz, DMSO) §7.83 (s, 1H), 7.39 (m, 1H), 6.90-7.20 (m,
5H), 6.74 (m, 1H), 4.30-4.47 (m, 2H), 3.50-3.90 (broad m, 3H), 2.00-2.40 (m,
5H), 1.00-2.00 (m, 21H). ‘

Examgle 152
4-(2-Amino-6-phenoxy-4H-quinazolin-3-y1)-4S,.N-dicyclohexyl-N-(1H-

tetrazol-5-yImethyl)-butyramide

O

‘N—N
. I)J N\
0 ‘ N@\/\"/N\/kN/
: /k 8 H
7 .
NZ @ NH,

STEP A:

To a stirred solution of N-phthaloylglycine (11.92 g, 58 mmol) in
dichloromethane (200 mL) at room temperature, oxalyl chloride (7.5 mL, 87
mmol) was added. DMF (two drops) was then added. The resulting solution
was concentrated after stirring four hours at room temperature.
Dichloromethane (100 mL, dry) was then added to the residue. Benzylamine
(9.5 mL, 87 mmol) was added slowly into the resulting solution. Triethylamine
(12 mL, 87 mmol) was then added slowly into the solution. Dichloromethane
(200 mL) and methanol (50 mL) were added 30 min after the completed
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addition of triethylamine. The resulting solution was extracted with 2 N HCI

_solution twice, 1 N NaOH solution one time and 1 N HCIl one time, and then

dried over MgSQ,. The solution was filtered and concentrated to yield N-
benzyl-2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-acetamide as a white solid.
MH* = 294.9.
STEP B: _
Dissolution of the white solid isolated in Step A (8.02 g, 27.2 mmol) in
acetonitrile (100 mL) was achieved by heating to reflux. After the solution was

cooled to 0°C, NaNj; (2.30 g, 35.4 mmol) and trifluoromethanesulfonic

“anhydride (10 g, 35.4 mmol) were added. The resulting solution was then

stirred at room temperature overnight. Dichloromethane (200 mL) was added.
The resulting solution was washed with saturated sodium bicarbonate solution
three times and brine one time and then dried over MgSQ,. The solution was

filtered and concentrated to yield 2-(1-benzyl-1H-tetrazol-5-yImethyl)-isoindole-

1,3-dione as a white solid.

MH* = 320.0.
STEP C: .
To a stirred solution of the solid isolated in Step B (7.88 g, 24.7 mmol) in
ethanol (300 mL), hydrazine (1.58 g, 49.3 mmol) was added. The reaction
mixture was then refluxed four hours. After cooling down to room temperature,
the white solid from the solution was removed by filtration. The filtrate was
concentrated. Acetonitrile (50 mL) was added to the residue. The precipitate

. from the solution was removed by filtration. The filtrate was concentrated to

yield a colorless oil which was treated with 1 N HCI in diethyl ether to yield C-
(1-benzyl-1H-tetrazol-5-yl)-methylamine as a white solid, as its corresponding
HCI salt.

MH*=190.1.

STEP D:

To a stirred solution of the solid isolated in Step C (3.27 g, 14.5 mmol) in
methanol (100 mL), sodium acetate (1.43 g, 17.4 mmol) and cyclohexanone
(1.65 mL, 15.9 mmol) were added. The resulting solution was concentrated,
and then THF (50 mL) and dichloromethane (50 mL) were added. The solution

was cooled to 0°C, and sodium triacetoxyborohydride (6.14 g, 29 mmol) was
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added. The resulting solution was stirred at this temperature for six hours and
then at room temperature for six hours. The reaction mixture was concentrated
to a residue. The residue was dissolved in 1 N hydrochloric acid solution (50
mL). The resulting solution was extracted with diethyl ether once. Sodium
bicarbonate was added slowly into the aqueous solution until no more bubbling
from the solution was observed. The solution was extracted with ethyl acetate
three times. The combined ethyl acetate extracts were dried over MgSQO,. The
solution was concentrated to yield (1-benzyl-1H-tetrazol-5-ylmethyl)-cyclohexyl-
amine as a colorless oil.

MH*=272.1.
STEP E:

To a stirred solution of 4-tert-butoxycarbonylamino-4-cyclohexyl-butyric
acid (2.63 g, 9.2 mmole), the oil isolated in Step D (2.50 g, 9.2 mmole), and
N, N-diisopropylethylamine (3.2 mL, 18.4 mmole) in DMF (50 mL), HBTU (4.19
g, 11.0 mmole) was added. After stirring at room temperature overnight, the
solution was diluted with diethyl ether (200 mL). The solution was extracted
with water three times and dried over magnesium sulfate. The solution was
then cbncentrated to yield {3-[(1-benzyl-1H-tetrazol-5-ylmethyl)-cyclohexyl-
carbamoyl]-1S-cyclohexyl-propyl}-carbamic acid tert-butyl ester as a colorless
oil. '

MH* = 539.2.
STEP F: .

To a stirred solution of the oil isolated in Step E (2.34 g, 4.3 mmol) in
THF (50 mL) and ethanol (50 mL), Pd(OH). (3.25 g, 20% on carbon) was
added. The solution was hydrogenated at 50 psi at room temperature for five
hours. The solution was filtered and concentrated to yield a white solid. MH* =
449.0. To a solution of the white solid. (1.29 g, 2.9 mmole) in dichloromethane
(21 mL) was added trifluoroacetic acid (21 mL). The resulting solution was
stirred at room temperature for 1 hour and then concentrated to yield 4-amino-
4S,N-dicyclohexyl-N-(1H-tetrazol-5-ylmethyl)-butyramide as a residue as its
corresponding TFA salt.
STEP G:
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To a stirred solution of the material isolated in Step G (0.66 g) in
methanol (30 mL), 2-nitro-5-phenoxy-benzaldehyde (0.318 g, 1.3 mmole), and
sodium acetate (0.32 g, 3.9 mmol) were added. The resulting solution was
concentrated to dryness. Dichloromethane (30 mL), THF (30 mL) and 4A
molecular sieves (4 g) were added. After stirring at room temperature for 1 h,

~ the resulting solution was cooled to 0°C. Sodium triacetoxyborohydride (0.55

g, 2.6 mmol) was added slowly into the solution. The solution was stirred at
0°C for 8 h and then warmed to room temperature overnight. Diethyl ether

(200 mL) was added. The resulting solution was filtered and extracted with

“saturated sodium bicarbonate solution three times and dried over magnesium

sulfate. The solution was filtered and concentrated to yield 4S,N-dicyclohexyl-
4-(2-nitro-5-phenoxy-benzylamino)-N-(1H-tetrazol-5-ylmethyl)-butyramide as a
slightly colored oil.

MH* = 575.8.
STEP H: . ‘

To a solution of the oil isolated in Step H (0.35 g, 0.6 mmole) in ethanol.
(20 mL) and THF (20 mL), 10% palladium on carbon (0.27 g) was added. The
resulting solution was subjected to hydrogenation for 1 hour at 20 psi. The
resulting solution was filtered. Cyanogen bromide (3 M in dichloromethane,
0.30 mL, 0.9 mmole) was added. The solution was stirred at room temperature
overnight. The solution was then concentrated to a residue. The residue was
purified by HPLC to yiled 4-(2-amino-6-phenoxy-4H-quinazolin-3-yl)-4S,N-
dicyclohexyl-N-(1 H-tefrazbl—S-ylmethyl)-butyramide as a white solid, as its
corresponding TFA salt.

MH*=570.9

"H NMR (300 MHz, DMSO), §7.85 (s, 2H), 6.73-7.41 (m, 8H), 4.63 (s,
2H), 4.35-4.50 (m, 2H), 3.79-3.82 (m, 2H), 2.00-2.45 (m, 3H), 1.00-2.00 (m,
23H).

Example 153 ‘
{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-cyclohexyl-butyryl]-

cyclohexyl-amino}-acetic acid
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STEP A:

Following the procedure of Example 152, Step D, except substituting
aminoacetonitrile hydrochloride salt for the product of Example 152, Step C,
cyclohexylamino-acetonitrile, as a white solid was prepared.

MH*= 139.1.

STEP B:

Following the procedure of Example 152, Step E, except substituting the
product of Example 153, Step A, for the product of Example 152, Step D, [3-
(cyanomethyl-cyclohexyl-carbamoyl)-1S-cyclohexyl-propyl]-carbamic acid tert-
butyl ester as a slightly colored oil was prepared. |

MH* = 406.4.

STEP C:

To a stirred solution of the oil isolated In Step B (6.10 g, 15.0 mmole) in
dichloromethane (20 mL), trifluoroacetic acid (20 mL) was added. The resulting
solution was stirred at room temperature for 2 h. The solution was then
concentrated. Hydrochloric acid solution (1 N, 10 mL) was added to the
residue. The resulting solution was extracted with diethyl ether one time.
Sodium bicarbonate was added until there was no more bubbling observed
from the aqueous solution. Thé aqueous solution was extracted with ethyl
acetate three times. The combined ethyl acetate extracts were dried over
magnesium sulfate. The resutling solution was filtered and concentrated to
yield [(4-amino-4S-cyclohexyl-butyryl)-cyclohexyl-amino]-acetic acid as a grey
solid.

MH* = 324.0
STEP D:

To a stirred solution of the solid isolated in Step C (3.40 g, 10.5 mmole),
2-nitro-5-phenoxy-benzaldehyde (2.71 g, 11.1 mmole) in THF (20 mL),
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dichloromethane (40 mL) and 4 A molecular sieves (6 g) were added. After
sﬁrring at room temperature for 1 h, the solution was cooled to 0°C. Sodium
triacetoxy-borohydride (4.72 g, 22.3 mmol) was added slowly into the solution.
The resulting solution was stirred at 0°C for 8 h and then warmed to room

temperature overnight. Diethyl ether (200 mL) was added. The resulting

“solution was filtered through a pad of Celite. The filtrate was extracted with 1 N

HCI solution three times. The combined aqueous HCI extracts were
neutralized by adding solid sodium bicarbonate. The aqueous solution was

extracted with ethyl acetate twice. The combined ethyl acetate exiracts were

dried over magnesium sulfate. The solution was filtered and concentrated to

yield {cyclohexyl-[4-Scyclohexy!-4-(2-nitro-5-phenoxy-benzylamino)-butyryl]- -
amino}-acetic acid as a slightly colored oil.

MH* = 551.0.

STEP E:

Following the procedure of Example 152, Step H, except substituting the
product of Step D above for the product of Example 152, Step G, {[4-(2-amino-
6-phenoxy-4H;quinazoIin-3-yl)-4S-cyclohexyl-butyryl]-cyclohexyl-amino}-acetic
acid was prepared as a white solid.

MH* = 546.0
A 'H NMR (300 MHz, DMSO), §10.80 (s, 1H), 7.91 (s, 1H), 6.96-7.47 (m,
8H), 4.35-4.50 (m, 2H), 3.81-3.87 (m, 3H), 2.00-2.45 (m, 5H), 1.00-2.00 (m,
23H). |

Example 154
3-(2-Amino-6-phenoxv-4H-quinazoIin-3-vl)-N-(4-cyano-cyclohexvl)-SS-

cyclohexyl-N-methyl-propionamide

@C@g*ﬁm

m)*
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STEP A:

To a stirred solution of Boc-D-cyclohexylglycine (4.25 g, 16.5 mmol) and
triethyl amine (2.7 ml, 19.8 mmol) in THF (100 mL) at 0°C, ethyl chloroformate
was added. The resﬁlting solution was stirred at this temperature for 1 hr.
Diazomethane in diethyl ether, freshly prepared from N-methyl-N-nitrosourea

(6.0 g, 58.2 mmol), was added slowly into the solution. The solution was stirred

at 0°C for two hours and then at room temperature overnight. Ethyl acetate
(100 mL) was added. The solution was washed with aqueous hydrochloric acid
(1.0 N) once, saturated sodium bicarbonate solution once, and then was dried
over magnesium sulfate.’ The solution was filiered and concentrated to yield a
white solid.

'H NMR (800 MHz, CDClg), 85.40 (br s, 1H), 5.12 (br m, 1H), 4.04 (br m,
1H), 0.98-1.76 (m, 11H), 1.43 (s, 9H).

STEP B

To a stirred solution of the white solid (4.99 g, 17.6 mmol) isolated in
Step A in a solvent mixture of THF (100 mL) and water (10 mL) at 0°C, silver
trifluoroacetate (0.78 g, 3.5 mmol) in triethyl amine (7.3 mL, 52.7 mmol) was
added. The resulting solution was stirred at room temperature in the dark for
four hours. Diethyl ether (100 mL) was then added. The resulting solution was
extracted with aqueous sodium hydroxide (1.0 N) three times. The combined
aqueous phases were acidified with 2 N HCI solution. The resulting solution
was extracted with ethyl acetate three times. The combined ethyl acetate
extracts were dried over magnesium sulfate. The solution Was filtered and
concentrated to yield 3-tert-butoxycarbonylamind-3-cyclohexyl-propionic acid
as a slightly colored solid. : ‘

'H NMR (300 MHz, CDCls), 85.63 (broad s, 1H), 3.74 ( broad m, 1H),
2.57 (broad m, 2H), 0.98-1.76 (m; 11H), 1.44 (s, 9H).

STEP C:

Following the procedure of Example 152, Step E, except substituting the
solid from Step B above for 4-tert-butoxycarbonylamino-4-cyclohexyl-butyfic
acid and N-(4-cyanocyclohexyl), N-methylamine hydrochloride for the oil
isolated in Example 152, Step D, a slightly colored oil was obtained.

MH"=292.0
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Following Example 153, Step C, except substituting the slightly colored
oil for the solid isolated in Example 153, Step B, 3-amino-N-(4-cyano-
cyclohexyl)-3S-cyclohexyl-N-methyl-propionamide was prepared as a slightly
colored oil.

STEP D:

Following the procedure of Example 153, Step D, except substituting the
oil isolated in Step C above for the solid isolated in Example 153, Step C, (1.63
9, 89%) N-(4-cyano-cyclohexyl)-3S-cyclohexyl-N-methyl-3-(2-nitro-5-phenoxy-
benzylamino)-propionamide was prepared as a slightly colored solid.

'H NMR (300 MHz, CDCls), §8.14 (m, 1H), 6.90-7.50 (m, 7H), 4.96 (s,
2H), 2.89 (s, 3H), 2.50-2.83 (m, 3H), 2.07 (m, 2H), 1.08-1.79 (m, 15H).

STEP E:

Following the procedure of Example 152, Step H, except substituting the
oil isolated in Step D above for the oil isolated in Example 152, Step G, 3-(2-
amino-6-phenoxy-4H-quinazolin-3-yl)-N-(4-cyano-cyclohexyl)-3S-cyclohexyl-N-

" methyl-propionamide was prepared as a white solid.

MH*=5139 |
"H NMR (300 MHz, DMSO), §8.00 (broad s, 2H), 6.89-7.43 (m, 8H),
4.09-4.51 (m, 3H), 2.77 (s, 3H), 2.60-2.95 (m, 4H), 1.00-2.00 (m, 19H).

Example 155
1 -[4-(2-Amino—6-phenoxy—4H-quina;olin-3-vl)—4S-cvcloheva-b utyryl]-

octahydro-indole-2S-carboxylic acid

0 N
\Of\N @ )
“SNZDNH, oo ©

STEP A: 4
To a stirred solution of Boc-L-octahydroindole-2S-carboxylic acid (0.98

g, 3.64 mmol) in a solvent mixture of dichloromethane (20 mL) and methanol

(3.0-mL) at 0°C, (trimethylsilyl)diazomethane (2.0 M in hexane, 5.5 mL, 10.9

mmol) was added. The resulting solution was stirred at room temperature for
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two hours. The solution was then concentrated to a residue. The residue was
dissolved in dichloromethane (11 mL). TFA (11 mL) was then added. The
resulting solution was stirred at room temperature for one hour. The solution
was then concentrated. Water (20 mL) was added followed by excess solid
sodium bicarbonate. The resulting solution was extracted with ethyl acetate
three times. The combined organic extracts were dried over magnesium
sulfate. The solution was filtered and concentrated to yield octahydro-indole-
2S-carboxylic acid methyl ester as a colorless oil.

MH*=184.1
STEP B:

Following the procedure of Example 152, Step E, except substituting the
oil isolated in Step A above for the oil isolated in Example 152, Step D, 1-(4-
tert-butoxycarbonylamino-4-cyclohexyl-butyryl)-octahydro-indole-2S-carboxylic
acid methyl ester was prepared as a slightly colored oil.

MH* = 450.9.

STEP C: ‘ ‘

Following the procedure of Ekample 153, Step C, except substituting the
oil isoléted in Step B above for the oil isolated in Example 153, Step B, 1-(4-
amino-4-cyclohexyl-butyryl)-octahydro-indole-2S-carboxylic acid methyl ester
was prepared as a grey solid.

MH*= 351.2
STEPD:

Following the procedure of Example 153, Step D substituting the solid
isolated in Step C above for the solid isolated in Example 3, Step C, 1-[4-S-
cyclohexyl-4-(2-nitro-5-phenoxy-benzylamino)-butyryl]-octahydro-indole-2S-
carboxylic acid methyl ester was prepared as a slightly colored oil.

MH*=578.2.

STEP E:

Following the procedure of Example 152, Step H, except substituting the
oil isolated in Step D above for the oil isolated in Example 152, Step G, 1-[4-(2-
amino-6-phenoxy-4H-quinazolin-3-yl)-4S-cyclohexyl-butyryl]-octahydro-indole-

. 2S-carboxylic acid methyl ester was prepared as a white solid.

MH" = 573.3.
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STEP F:

To a stirring solution of the solid isolated in Step E (0.1365 g, 0.20
mmol) in a solvent mixture of THF (1.0 mL) and methanol (1.0 mL), aqueous
sodium hydroxide solution (1.0 M, 0.6 mL, 0.60 mmol) was added. The
resulting solution was stirred at room temperature for three hours. The solution

“was then acidified with aqueous hydrochloric acid (2.0 M). The solution was

purified by HPLC to yield 1-[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-
cyclohexyl-butyryl]-octahydro-indole-2S-carboxylic acid as a white solid.

MH* = 559.3

"H NMR (300 MHz, DMSO) 10.96 (s, 1H), 8.03 (s, 2H), 7.34-7.62 (m,
2H), 6.95-7.23 (m, 6H), 4.10-4.50 (m, 3H), 3.71-3.81 (m, 1H), 3.05-3.09 (m, |
1H), 0.73-2.34 (m, 28H).

Example 156
4-(2-Amino-6-phenoxy-4H-quinazolin-3-yI)-4S,N-dicyclohexyl-N-[2R-

(3R.4S,5S-trihydroxy-6R-hydroxymethyl-tetrahydro-pyran-2-yloxy)-ethyi}-

butyramide

H (R) OH
OO NN o
yZ - 0O :
N™ (Z~NH,

STEP A:

2-Cyclohexylamino-ethanol (11.6 g, 81 mmol) was taken into a mixture
of 1:1 dioxane:water (200 mL), and sodium carbonate (8.6 g, 81 mmol) was
then added. The resulting solution was cooled with an ice bath and Boc-
anhydride (18.6 mL, 81 mmol) in dioxane (50 mL) was added. The reaction
mixture was stirred at room temperature overnight, and then was quenched
with water and extracted with ethyl acetate. The organic layer was washed
with 1N HCI, saturated NaHCOs3;, and brine and then was dried over sodium
sulfate. The solvent was removed in vacuo to yield a clear oil.

'H NMR (300 MHz, DMSO): § 1.0-1.3 (m, 4H), 1.4 (s, 9H), 1.45-1.8 (m,
6H), 3.1 (s, 2H), 3.4 (m, 2H), 3.7 (s, 1H), 4.6 (m, 1H).
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STEP B:

The oil from Step A (4.67 g, 19.2 mmol) and B-D-glucose pentaacetate
(15 g, 38 mmol) were taken up in dry DCM (50 mL). The reaction mixture was
cooled with an ice bath and boron trifluoride-diethyl etherate (23.86 mL, 190
mmol) was added slowly. The reaction mixture was stirred at room
temperature overnight. The reaction was complete, and the Boc group had
been removed. The reaction mixture was poured into ice water and extracted
with DCM. The DCM extracts were combined and washed with cold saturated
NaHCO3; and brine and then was dried over sodium sulfate. The solvent was
removed in vacuo to‘yielid a residue which was purified on normal phase
column with 95/5 DCM/MeOH to yield an oil.

'H NMR (300 MHz, CDCls): & 1.0-1.3 (m, 5H), 1.6-1.9 (m, 6H), 1.95 (s,
3H), 1.98 (s, 3H), 2.05 (s, 3H), 2.1 (s, 3H), 2.38 (m, 1H), 2.75 (m, 2H), 3.64 (m,
2H), 3.94 (m, 1H), 4.12 (m, 1H), 4.26 (m, 1H), 4.55 (d, 1H), 4.98 (1, 1H), 5.1 (t,
1H), 5.2 (t, 1H).

STEP C: . |

To a solution of the oil from Step B (3.0 g, 6.3 mmol) in DMF (35 mL)
was added 4-tert-butoxycarbonylamino-4-cyclohexyl-butyric acid (1.85 g, 6.3
mmol), HOBt (1.06 g, 7.9 mmol), EDC (1.5 g, 7.9 mmol) and DIPEA (1.6 mL,
9.5 mmol). The reaction mixture was stirred at rodm temperature overnight.
The reaction was quenched with watér, and the reaction mixture was extracted
with ethyl acetate. The ethyl actate extract was washed with saturated
NaHCQOj3 and brine and then was dried over sodium sulfate. The solvent was
evaporated, and the residue was purified on a normal phase column with 95/5
DCM/MeOH to yield a light yellow oil.

MH* 741.0
STEP D:

The oil from Step C (2.0 g, 2.7 mmol) was taken into DCM (20 mL) and
then TFA (10 mL) was added. The reaction mixture was stirred for 2 hours at
room temperature. The reaction mixture was quenched with saturated
NaHCO3 and extracted with ethyl acetate. The ethyl acetate extract was
washed with brine and dried over sodium sulfate. The solvent was removed in
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vacuo to yield a residue which was used in the next step without further
purification.

MH* 641.0
STEP E:

The product from Step D (1.0 g, 1.56 mmol) and 2-nitro-5-phenoxy-

" benzaldehyde (0.42 g, 1.56 mmol) were taken into methanol (20 mL) and

stirred at room temperature overnight. The reaction mixture was cooled with an
ice bath. A sodium borohydride pellet (0.18 g, 4.8 mmol) was added, and the
reaction mixturé effervesced. After 1 h, the reaction was quenched with acetic
acid to neutral pH. Ethyl acetate was added, and the resulting solution was
washed with saturated solution NaHCO3; and brine and then dried over sodium
sulfate. The solvent was removed in vacuo to yield a residue which was
purified on a normal phase column with 98/2 DCM/MeOH to yield a residue.

MH* 867.9
STEP F: , o

The residue from E (0.5 g, O.5t7 mmol) was taken into ethanol (15 mL)
and 10% Pd/C (0.10 g) was added. The reaction mixture was stirred under H,
for 4 hours. The reaction mixture was then filtered through Celite. The solvent
was removed to yield a residue as crude material.

MH* 837.9 |
STEP G:

The crude material from Step F (0.5 g, 0.57 mmol) was taken up in
ethanol (8 mL), and then 3M cyanogen bromide in DCM (0.288 mL, 0.86 mmol)
was added. The reaction mixture was stirred at 80°C for 2.5 hours. The
reaction mixture was quehched with saturated NaHCOj3 solution and then
extracted with ethyl acetate. The organic extract was washed with brine and
dried over sodium sulfate. The solvent was removed in vacuo to yield a
residue which was purified on a normal phase column with 97.5/2.5
DCM/MeOH to yield a white solid.

MH* 863.0
STEP H:

To a solution of the white solid prepared in Step G (0.10 g, 0.12 mmol) in
methanol (4 mL) was added hydrazine monohydrate (75 pL, 2.4 mmol). The
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reaction mixture was stirred at room temperature for 2.5 hours. The solvent
was removed in vacuo, and the residue was purified on the HPLC. The desired
fractions were made basic with saturated NaHCO3; and extracted with ethyl
acetate. The ethyl abtate extracts were washed with brine and dried over
sodium sulfate. The solvent was removed in vacuo, and the residue was taken
into isopropanol (4 mL) and 1N HCI was added, followed by addition of water (8
mL). The resulting solution was frozen and lyophilized to yield the title
compound as a white powder.

MH* 695.4 ‘

'H NMR (300 MHz, CDCls): 6 0.8-1.3 (m, 10H), 1.32-1.75 (m, 12H), 1.8-
2.8 (m, 5H), 3.2-4.5 (m, 16H), 6.65 (s, 1H), 6.8 (m, 3H), 7.1 (m, 2H), 7.30 (m,
2H), 7.9 (s, 2H), 10.6 (s, 1H)

Example 157
(3-{[4-(2-Amino-6-phenoxy-4H-quinazolin-3-yl)-4S-cyclohexyl-butyryl]-

4cvclohexvl-amino}-prbpvl)-carbamic acid 3R,4R,S5,6S-tetrahydroxy-
‘ _tetrahydro-pyran-2R-ylmethyl ester

STEP A: .

Imidazole-1 -cérboxylic acid 3,4,5,6-tetrakis-benzyloxy-tetrahydro-pyran-
2-ylmethyl ester (0.114 g, 0.18 mmol), synthesized according to the prodecure
disclosed in Org. Biomol. Chem., 2003, 1, 767-771, was taken up in THF (10
mL) under No. 1,3- diaminopropane (0.067 mL, 0.72 mmol) and triethylamine

(0.278 mL, 1.8 mmol) were added, and the reaction mixture was stirred at room
temperature for 1 hour. The reaction was quenched with water, and the
resulting solution was exiracted with ethyl acetate. The organic extract was
washed with water and brine and then dried over sodium sulfate, filtered, and
concentrated in vacuo to yield a yellow oil which was taken to the next step
without further purification.
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MH* 641.0
STEP B:

The yellow oil from Step A (0.10 g, 0.16 mmol) and cyclohexanone
(0.032 mL, 0.32 mmol) were taken up THF (10 mL). The reaction mixture was
then stirred at room temperature for 1 hour. Sodium triacetoxyborohydride

(0.135 g, 0.64 mmol) was added, and the reaction mixture was stirred at room

temperature overnight. Ethyl acetate was added, and the resulting solution
was washed with saturated aqueous NaHCOj3 solution and brine, then dried
over sodium sulfate, filtered, and concentrated in vacuo to yield an oil which
was taken to the next step without further purification.

MH* 723.0
STEP C:

To a solution of the oil from Step B (2.58 g, 3.6 mmol) in DMF (35 mL)
was added (S)-4-t-butoxycarbonylamino-4-cyclohexylbutyric acid (1.27 g, 4.5
mmol), HOBT (0.73 g 5.4 mmol), EDC (1.0 g, 5.4 mmol), and DIPEA (1.25 mL,
7.2 mmol). The reaction mixture was stirred at room temperature overnight.
The reaction was quenched with water, and the resulting mixture was extracted
with ethyl acetate. The organic extract was washed with saturated aqueous
NaHCO3; and brine, then dried over sodium sulfate, filtered, concentrated and
the residue purified on a normal phase column with 99:1 DCM:MeOH to yield a
light yellow oil.

MH* 989.9
STEPD:

The oil from Step C (1.58 g, 0.16 mmol) was taken into DCM (20 mL)
and then TFA (10 mL) was added. The solution was stirred for 2 hours at room
temperature and then quenched with saturated aqueous NaHCO3;. The
resuiting mixture was extracted with ethyl acetate. The organic ex{racts were
washed With brine, dried over sodium sulfate, filtered, and concentrated in
vacuo to yield crude product which was used in the next step without further
purification. '

MH* 890.0
STEP E:
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The crude product from Step D (1.4 g, 1.6 mmol) and 2-nitro-5-phenoxy-
benzaldehyde (0.48 g, 2.0 mmol) were taken into methanol (20 mL) and stirred
at room temperature for 2 hours. A sodium borohydride pellet (0.30 g, 6.7
mmol) was added, and the reaction was observed to effervesce. After 30
minutes, the reaction was quenched with water. The resulting solution was
extracted with ethyl acetate. The organic extract was washed with saturated
aqueous NaHCO;3 and brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to yield a residue. The residue was purified on a normal
phase column with 98:2 DCM:MeOH to yield product.

MH*1116.8 = o
STEP F:

The product from Step E (0.35 g, 0.3 mmol) was taken into a 50:50
ethanol/ethyl acetate solvent mixture (15 mL) and then 10% Pd/C (0.080 g)
was added. The reaction was stirred under a Hz balloon for 1 hour. The
solution was filtered through Celite. The filtrate was concentrated to yield crude
product. | |

MH* 1086.8
STEP G -

The crude product from Step F (0.32 g, 0.3 mmol) was taken up into
ethanol (4 mL) and then 3M cyanogen bromide in DCM (0.157 mL, 0.45 mmol)
was added. The reaction was stirred at 80°C for 2.5 hours. The reaction was
quenched with saturated aqueous NaHCOg, and the resulting mixturé was
extracted with ethyl acetaté. The organic extracts were washed with brine,
dried over sodium sulfate, filtered, and concentrated in vacuo to yield a residue.
Th e residue was purified on a normal phase column with 97.5:2.5 DCM:MeOH
to yield product.

MH*1111.8
STEP H:

The product from Step G (0.40 g, 0.36 mmol) was taken into a 4:3:3
EtOAc:toluene:MeOH solvent mixture (20 mL) and then 10% Pd/C (200 mg)
was added. Ho was added, and the reaction mixture was shaken under 50 psi
overnight. The catalyst was filtered off and solvent was removed in vacuo.

The reaction was repeated five more times. The catalyst was filtered off and
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solvent was removed in vacuo to yield a residue. The residue was purified by
HPLC to yield the corresponding TFA salt, which was basified with saturated
aqueous NaHCO; followed by addition of HCI to yield the title compound as a
white powder.

MH* 752.0

'H NMR (300 MHz, DMSO): § 0.9-1.3 (m, 8H), 1.4-1.85 (m, 16H), 2.0-

2.4 (m, 3H), 2.85-3.6 (m, 13H), 3.75-4.5 (m, 5H), 4.85 (s, 1H), 6.97 (m, 5H),

7.15 (t, 1H), 7.40 (t, 2H), 7.98 (s, 2H), 10.9 (m, 1H)

Example 158
BACE ASSAY-1

The following standards are reagents were used in this assay: Sodium |

Citrate trisodium salt dihydrate (Sigma), Citric Acid monohydrate (Merck),
PEG8000 (Sigma), MCA-substrate (Bachem), B-secretase (BACE) (Panvera),
96-well plate zwart (Costar (Elscolab)), StétVaI (Bachem).

The following standard assay buffer solution was prepared and used in

“this assay: 0.05 M, pH 5.0 mixture of sodium citrate trisodium salt dihydrate

(9.560), citric acid monohydrate (3.68g) and PEG8000 (0.50g).

The MCA-substrate stock solution was prepared by mixing 10 mg MCA-
substrate with 5 mL DMSO for a final solution concentration of 2.0 mg/mL. The
subétrate work solution was prepared by mixing 0.1 mL substrate in 1.90 mL
assay buffer for a final concentration of 0.05 mM. The B-secretase (BACE)
work solution was prepared by mixing 8uL BACE in 2 mL assay buffer for a
final concentration of 10ug/mL.

Test compounds were dissolved in DMSO at various concentrations in
the range of 3.3x10° M to 1.5x10° M.

- The screen procedure for this assay was as follows. 60 pL of assay
buffer was pippeted into each well of a 96-well plate. To each well was then
pipetted 1uL of test compound at the selected concentration. To each well was
then added 20l of the B-secretase work solution and 20uL of the MCA-
substrate stock solution. Each well was mixed for a few second and the T,
measured with fluoroscan Ex320/Em405. The plates were then incubated for 1
hour at room temperature and the T60 measured with fluoroscan

Ex320/Em405.
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The procedure for the blank was as follows. 80 pL of assay buffer was
pipetted into each well to be used as a blank control. To each well was then
added 1 pL of DMSO and 20 pL of MCA-substrate solution in each well. The
To was measured wifh fluoroscan Ex320/Em405, the plate was incubated for 1
hour at room temperature and the T60 was then measured with fluoroscan
Ex320/Em405.

The procedure for the positive control was as follows. 60 pL of assay
buffer was pipetted into each well to be used as a positive control. To each
well was then added 1 pL of DMSO, 20 pL of BACE.work solution and 20 pL of
MCA-substrate stock solution. The To was measured with fluoroscan
Ex320/Em405, the plate was incubated for 1 hour at room temperature and the
T60 was then measured with fluoroscan Ex320/Em405.

For test compounds, measured at multiple concentrations, the measured
To and Tgo values were used to calculate an ICs value using Graphpad
Software (or PIR).

- Example 159
BACE ASSAY-2

The following reagents were used in this assay: sodium acetate,
PEGB8000 (Sigma), DMSO, HEPES, FS1 substrate .
[R(AedensE)EEVNLDAEFK-(DabcylK)R], B-secretase (BACE) (Panvera), and

96-well plate (HE microplate, Molecular Devices).

The following assay buffers were prepared and used in this assay: (1)
enzyme assay buffer (0.05 M sodium acetate, pH5, 0.1% PEG8000 (w/v)), (2)
substrate assay buffer (0.05 M sodium acetate, pH5), and (3) compound
vehicle (30% DMSO in 50 mM HEPEs; pH 7.4).

The FS1-substrate stock solution was prepared in DMSO as a 10 mg/mL
solution. The FS1-substrate working solution was prepared by diluting the 10
mg/mL stock solution with substrate assay buffer to a final concentration of 300
pg/mL. The B-secretase (BACE) working solution was prepared by diluting a
0.83 mg/mL BACE stock solution with enzyme assay buffer to a final

concentration of 4ug/mL.
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Test compounds were dissolved in DMSO at 10mM. Compounds were
further diluted in compound vehicle to various concentrations in the range of
675 pM to 13.5nM (13.5 x final compound concentration in Ki plate).

The procedure for this assay was as follows: 15 pL of BACE working
solution was pipetted into each well of a 96-well plate. To each well was then

~ pipetted 2 pL of test compound at the selected concentration. Test compound

and BACE were then mixed with a pipettor and incubated for 20 min at room
temperature. To each well was then added 10uL of the FS1 substrate working

solution. The fluorescence for each well was then measured on a Polarstar

fluorometer (Ex 390nm/Em 520 nm) for 20 min at room temperature, reading

fluorescence at 1 min intervals.

The procedure for the positive control was as follows:15 yL of BACE
working solution was pipetted into each well to be used as a positive control.
To each well was then pipetted 2 uL of vehicle. Vehicle and BACE were then
mixed with a pipettor and incubated for 20 min at room temperature. To each
well was then added 10uL of the FS1 substrate working solution. The
fluorescence was then measured on a Polarstar fluorometer (Ex 390nm/Em
520 nm) for 20 min at room temperature, readihg fluorescence at 1 min
intervals.

For test compounds, measured at multiple concentrations, the measured
To and Teo values were used to calculate an ICs0 value using Graphpad
Software (or PIR). For test compounds, K; inhibition was determined as
follows: For each compound concentration and positive control, rate of
cleavage of substrate (V;, where i = compound concentration in pM) was
determined as A Fluorescence/A time (mih). Cleavage rates (V;) were plotted
as a function of inhibitor concentration in uM [l]. The K; was then determined
by fitting the following equation to the graph of [I] vs V;

4 Y=aVmax/(50+24*(1+X/Ky)),

where 50 = substrate concentration (uM) and 24 = K, of substrate (uM).

Representative compounds of the present invention were tested
according to procedures described in Example 158 and 159 above with
measured ICsy and K; values as listed in Table 15 below. The procedure used
to determine a particular value is defined within the header row in parentheses
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(for example (158) indicates that the ICs values in that column were

determined using the procedure described in Example 158).

| Table 15: BACE in viiro Assay Results

ICs0 UM ICoo uM Ki pM
ID No. (158) (159) (159)
i 51 6.1 0.91
5 26
3 40
4 55
5 5.1
6 9.1
7 14 5.3 0.04
8 3.1 15 12
10 3.7
12 10
13 16
15 53 2.0
18 91
19 T0.18 16 0.38
50 0.48 51 0.34
20 12 4
53 49 10 K
54 18
25 55
57 12 3.0 0.66
30 11 20 53
31 5.3
30 12
35 33
36 53
37 12
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39 13
40 9.8
41 5.1
42 15
43 7
44 6.1 3.3
45 27
46 0.60 21 06
47 42
48 40
49 0.80 538 0.84
50 1 11 053
51 50 13 12
53 1.0 6.8 0.82
54 53
55 0.28 54 0.79
56 0.97 5.4 0.77
57 14
60 5.6 4
61 0.20 0.44 0.23
62 052 0.14
62 0.055 0.37 0.18
65
67 0.68 39 0.81
71 56
75 0.66
80 0.4 0.12
80 0.11
84 0.47 31 0.76
85 0.021 0.025
85 0.030
86 0.048 0.13
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89 04

90 0.074 0.22
91 0.60 0.3
95 0.31

96 0.78

98 0. 20 23 T4

101 11

103 36 4.0

106 0.15 0.23
107 0.82 4581 12

108 0.32 0.954 0.076
110 0.053 1039 0.4

11 0.10 0 0.082
111 | 0.067
112 0.12 0 0.59
TER 0.99

114 0.079 057
121 0.58 0.32
122 0.19 0.17
123 12 0.3

126 0.04

127 0.16 0.18
128 0.072 0.13
129 0.10 0.12
130 0.45 0.21

131 0.0 0.17
133 0.15

134 0.37
135 0.89 0.29
136 05

137 0.73
138 0.023 0.06
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140 0.32
141 0.15 0.08
148 0.25
149 0.21
150 0.46
151 0.23
152 0.3
154 0.61
158 0.81
159 0.89 0.28
160 0.54 0.12
164 0.11 0.1

165 0.19 0.28
167 0.03
167 0.014 0.05
169 0.058 0.08
170 0.77
173 0.47
174 0.085 0.07
176 0.2
177 0.56
178 0.19 0.11
179 1.04
183 0.058 0.19
192 0.22
196 0.015 0.11
199 0.51
201 0.4
203 4.7

204 0.062 0.23
205 0.32
206 0.078 0.27
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209 0.29
211 0.69
214 0.19 0.1
215 0.23 0.4
216 0.52
218 0.13 0.1
219 0.31 0.17
220 0.45 0.2
221 0.023 0.025
221 0.011 0.029
225 2.9

227 0.043 0.065
231 3.8
237 >10

238 8.9

239 - 0.35

240 0.89

241 0.49

242 >10

243 0.033

244 2.1

245 0.17

246 >10

247 1.7

248 6.9

249 5.2

250 >10

251 >10

252 1.0

253 >10

254 >10

255 >10
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257 0.083 0.056
258 0.39 0.33
259 0.25 0.25
260 0.15 0.21
261 0.42
262 0.66
263 0.77
264 0.78
265 1.1
268 0.65
269 0.35

270 2.37

271 0.39

272 0.52

273 0.17

274 >10

275 >10

276 >10

277 0.70

278 >10

279 >10

280 11

281 1.6

282 >10

283 >10

284 0.87

285 >10

288 >10

292 1.0
293 1.1
294 0.016 0.020
295 0.016 0.030
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596 0.90
597 0.066 0.12
298 0.22 0.03
301 0.15 0.21

302 0.050 0.14
303 0.062 0.04
304 0.56
305 14

311 0.020 0.05
312 | 0.039 0.039
317 0.39 0.18
318 0.25 0.19

319 0.053 0.074
305 0.14 0.29
304 0.52
325 0.089 0.1

326 0.42
308 0.33
329 0.012 0.0
330 0.048 0.21

331 0.089 0.19

333 0.49
334 | 0.068
335 0.04

340 5.0

342 0.082 0.19
343 0.041 0.065
344 0.058

345 0.028

346 0.021 ~0.013
346 0.027 0.0082
346 0.021 ~0.012
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353 0.35
355 2.6

362 0.53

365 0.10
366 0.067
367 0.12
376 0.17

380 0.71

383 0.65

384 0.13

385 0.28

386 0.033
386 0.41 0.17
387 3.3

388 0.063
389 0.028
390 0.57
391 0.054 0.10
392 0.093 0.16
393 0.15 0.29
394 0.87

396 0.20

397 3.98

404 0.78
418 0.035
419 0.29
421 0.054

423 58

424 0.40
425 0.14 0.074
426 0.53
428 0.23
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430 2.8
431 0.80
432 0.86
444 0.58
450 0.011 0.019
464 13
476 0.067 0.28
484 1.1 0.74
485 0.012 0.017
487 0.36 0.26
487 0.36
495 0.25 0.10
497 0.011
500 0.16
501 3.4
502 0.18
506 0.030 0.018
506 0.030 0.0075
507 0.081
508 0.15
511 0.10
515 0.13
530 0.13
533 0.17
534 0.18
535 0.076
536 0.086
537 0.041
538 0.44
545 0.14
556 0.044
558 T 0.16
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561 0.016
562 0.026
563 0.020
564 0.018 0.011
578 0.18
583 0.49
595 0.33
601 0.027
602 0.056
603 0.033
605 054
610 0.076
618 0.19
619 0.011
625 027
627 0.16
629 0.3
632 0.0084
634 0.054

635 0.014
638 0.23
647 0.033
654 0.046
657 0.032
692 0.13
693 017
709 0.0065
710 030
711 0.45
712 0.10
714 0.029
714 0.022
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720 0.30

721 0.22

723 0.23

725 0.45

727 0.43

728 0.38

729 0.33

730 0.054
731 0.087
732 0.010
736 0.013
739 0.005
740 0.037
742 0.168
744 0.031
745 0.01

746 0.035
747 0.088
748 0.372
749 0.017
750 0.005
751 0.025
752 0.221
753 0.656
755 0.21 1.9 0.270
761 | 0.175
762 0.111
764 0.061
768 0.013
771 0.173
773 - 0.028
774 0.003
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776 0.107
779 0.045
781 0.038
782 0.015
783 0.301
784 0.298
785 0.198
786 0.101
787 0.038
800 17
Example 160

BACE FS1 % Inhibition Assay

The following reagents were used in this assay: sodium acetate,

PEGB8000 (Sigma), DMSO, HEPES, FS1 substrate

[R(AedensE)EEVNLDAEFK-(DabcylK)R], B-secretase (BACE) (Panvera), and
96-well plate (HE microplate, Molecular Devices).

The following assay buffers were preparéd and used in this assay: (1) -
enzyme assay buffer (0.05 M sodium acetate, pH5, 0.1% PEG8000 (w/v)), (2)
substrate assay buffer (0.05 M sodium acetate, pH5), and (3) compound
vehicle (30% DMSO in 50mM HEPES, pH 7.4).

The FS1-substrate stock solutibn was prepared in DMSO as a 10 mg/mL
solution. The FS1-substrate working solution was prepared by diluting the 10
mg/mL stock solution with substrate assay buffer to a final concentration of 300
pg/mL. The B-secretase (BACE) working solution was prepared by diluting a
0.83 mg/mL BACE stock solution with enzyme assay buffer to a final
concentration of 4ug/mL. '

Test compounds were dissolved in DMSO to 10mM. Compounds were
further diluted in vehicle to various concentrations in the range of 405 pM to
4.05 uM (13.5 x final compound concentration in screening plate).

The screening procedure for this assay was as follows: 15 pL of BACE
working solution was pipetted into each well of a 96-well plate. To each well

was then pipetted 2 pL of test compound at the selected concentration. Test
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compound and BACE were then mixed with a pipettor and incubated for 20 min
at room temperature. To each well was then added 10uL of the FS1 substrate
working solution. The plates were then incubated for 1 hour at room
temperature. The fluorescence for each well was then measured on an LJL
analyst (Ex 360nm /Em 530 nm).

The procedure for the blank was as follows. 15 L of assay buffer was
pipetted into each well to be used as a blank control. To each well was then
added 2 pL of vehicle and 10 pL of FS1-substrate working solution. The plates
were then incubated for 1 hour at room temperature. The fluorescence was
measured on an LJL analyst (Ex 360nm /Em 530 nr'h).

The procedure for the positive control was as follows: 1 5 yL of BACE
working solution was pipetted into each well to be used as a positive control.
To each well was then pipetted 2 puL of vehicle. Vehicle and BACE were then
mixed with a pipettor and incubated for 20 min at room temperature. To each
well was then added 10uL of the FS1 substrate working solution. The plates
were then incubated for 1 hour at room temperature. The fluorescence (FI)I
was then measured on an LJL analyst (Ex 360nm /Em 530 nm).

For test compounds, % inhibition was determined at each concentration
as follows: |

% Inhibition = | [Fl(compound) — Fl(negative chtrol)l

[FI(positiveA control) — Fl(negative control)]
% Inhibition values of less than 30% were indistinguishable from control
are listed as <30% in the Table below. % Inhibition values greater than 100%
were indistinguishable from 100% within the error of the measurement.
Representative compounds of the present invention were tested
according to procedure described in Example 160 above with results as listed
in Table 16 below. |

Table 16: % Inhibition (FS)

ID No. 30 uM 10 uM 3 uM 1 uM 0.3 uM
1 108 81 59 <30 <30
85 117 112 96
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90 124 106
91 117 68

98 114 93 49
105 <30 <30 <30
106 114 103

110 84 30 <30
114 126 109

115 105 40

116 81 39

118 91 48

119 75 42

120 34 <30

121 117 103

122 123 101

123, 116 71

124 67 56

125 80 2

127 102 79

128 108 97

129 113 | 113

130 123 101

131 130 115

182 118 54

134 104 70

135 118 89

136 133 85

137 107 82 |
138 | 114 113 08
139 61 <30

140 101 79

141 102 100
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142 38 <30
143 32 | <30
144 59 39
145 37 <30
146 39 <30
147 71 <30
148 114 62 35
149 111 71 32
150 _ 90 <30 <30
151 ' 104 79
152 107 85
154 79 56
155 49 <30
156 40 <30
157 50 <30
158 ' 60 <30 <30
158 | 79 53 <30
159 ‘ 92 65 34
160 102 78 51
161 T <30 30 | <30
162 . <30 <30 <30
163 T <30 33 <30
164 100. | 96 67
165 | 101 72 <30
166 74 37 <30
167 113 112 100
167 118 110 91
168 <30 <30 <30
169 109 104 80
170 67 49 <30
171 42 31 <30
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172 <30 <30 <30
173 76 53 <30
174 111 106 85
175 37 <30 <30
176 111 97 66
177 102 80 <30
178 107 93 50
179 85 54 <30
180 4 77 <30 <30
181 ‘ 32 =30 <30
182 38 <30 <30
183 106 93 48
184 31 <30 <30
187 39 <30 <30
188. ‘ <30 <30 <30
189 <30 <30 <30
190 ' | 101 86 51
191 88 46 <30
192 | 110 92 38
193 67 34 <30
194 T 38 42 <30
195 <30 <30 <30
196 1T 120 96 65
197 32 <30 <30
198 ‘ <30 <30 <30
199 82 <30 <30
500 <30 <30 <30
201 66 <30 <30
202 <30 <30 <30
204 107 66 <30
204 115 97 54
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205 90 47 <30
206 | 106 62 <30
207 108 90 48
208 67 <30 <30
209 103 58 <30
210 <30 <30 <30
211 68 <30 <30
212 32 <30 <30
213 _ <30 <30 <30
214 101 70 <30
215 106 71 39
216 o1 45 <30
217 56 <30 <30
218 : 114 101 75
219 | 108 85 51
220 ' 102 .72 103
221 118 115 100
221 : 121 119 110
220 <30 <30 <30
223 <30 <30 - <30
224 <30 <30 <30
: 226 54 <30 . <30
227 116 |- 109 86
228 . 40 49 <30
229 <30 | 35 <30
230 <30 33 <30
231 ’ ’ 75 71 <30
232 31 <30 <30
233 36 32 <30
234 43 57 <30
235 <30 46 <30
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236 49 37 <30
257 111 105 67
258 72 46 <30
559 97 66 <30
260 112 86 | 53
261 110 87 51
262 95 63 39
263 92 60 20
264 | 92 63 26
265 9o 55 <30
266 <30 34 <30
267 38 39 <30
268 71 <30 <30
286 - 36 <30 - <30
290. ' : <30 <30 <30
202 | 83 49 <30
293 81 44 <30
294 118 109 94
295 T 116 106 79
297 | | 109 76 <30
298 110 75 <30
299 <30 <30 <30
300 77 <30 <30
301 106 82 <30
302 | | 108 72 <30
303 109 70 <30
304 100 46 <30
306 46 <30 <30
307 <30 <30 <30
310 57 <30 <30
311 118 108 74
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312 115 103 74
313 31 <30 <30
314 | 85 45 <30
315 33 <30 <30
316 <30 <30 <30
320 <30 <30 31
321 <30 <30 33
322 95 <30 <30
323 , 45 <30 <30
324 . 87 55 | <30
325 T 110 86 <30
326 79 35 <30
327 48 <30 <30
328 92 61 <30
329 118 109 92
330 ‘ ‘ 114 66 <30
331 | 108 60 <30
332 ' <30 <30 <30
333 78 <30 <30
334 118 103 74
395 118 107 69
398 <30 - <30 . <30
400 94 | <30 <30
01 | 52 <30 <30
402 99 53 <30
403 66 <30 <30
404 67 32 <30
405 118 106 43
406 50 <30 <30
07 | 48 <30 <30
408 95 34 <30

337



WO 2006/017836 PCT/US2005/028191

409 72 <30 <30
410 50 39 <30
411 55 <30 <30
412 49 <30 <30
413 53 <30 <30
414 57 <30 <30
415 63 <30 <30
416 4 | 3 <30 <30
417 78 <30 <30
418 119 89 54
419 109 64 38
420 53 230 <30
421 EEE 71 <30
424 B 50 <30
425 ' g 111 85 46
426 86 34 230
427 62 26 <30
428 , 98 60 <30
459 <30 <30 <30
435 ‘ 84 41 <30
433 88 33 <30
434 <30 <30 <30
435 85 <30 . <30
436 50 37 <30
437 38 <30 <30
438 30 | <30 <30
439 <30 <30 <30
440 75 3 | <30
44 48 29 <30
442 101 58 <30
443 67 39 <30
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444 30 <30 <30
450 121 112 97
451 <30 <30 <30
452 78 42 <30
463 <30 <30 <30
465 <30 <30 <30
466 53 <30 <30
467 <30 <30 <30
468 ‘ <30 <30 <30
469 <30 <30 <30
470 ' 31 <30 <30
471 38 <30 <30
472 <30 <30 <30
473 <30 <30 <30
474 ‘ : <30 <30 <30
475 ' ‘ <30 . <30 <30
476 102 66 10.86
77 | <30 <30 <30
478 46 <30 <30
479 , 81 <30 <30
480 38 <30 <30
481 | 32 <30 | . <30
482 43 - | <30 <30
483 <30 <30 <30
484 62 <30 <30
485 123 112 100
486 <30 <30 <30
487 93 44 38
487 95 32 : <30
488 <30 <30 <30
490 <30 <30 230
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491 44 <30 <30
491 <30 <30 <30
493 49 <30 <30
494 <30 <30 <30
495 106 75 . <30
499 <30 <30 <30
503 90 <30 <30
504 96 31 <30
506 : 128 115 106
508 4 113 74 31
509 ' 41 <30 <30
510 37 <30 <30
511 113 85 34
512 51 <30 <30
513 - <30 <30 <30
514 <30 <30 <30
515 ' 110 66 41
516 , <30 <30 <30
517 ~ 40 <30 <30
518 | | <80 | <30 <30
519 <30 <30 <30
520 ‘ 33 <30 <30
521 <30 <30 <30
522 | 79 <30 <30
523 | : 58 <30 <30
524 44 <30 <30
525 70 <30 30
526 98 36 <30
527 51 <30 <30
528 41 <30 <30
529 66 <30 <30
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530 118 80 <30
532 68 <30 <30
534 126 103 54
535 116 86 57
536 118 83 61
537 125 106 83
538 100 53 <30
539 <30 <30 <30
540 . 84 30 <30
541 <30 <30 <30
542 ‘ 73 <30 <30
543 <30 <30 <30
544 51 <30 32
545 118 77 55
549 71 30 <30
550 ' | 67 <30 | <30
‘551 <30 <30 <30
552 | 36 <30 <30
553 49 <30 <30
554 » , 42 <30 <30
555 | 46 <30 <30
556 126 118 103
557 | <30 | <30 | <30
558 | 115 9 42
559 <30 <30 <30
561 125 118 114
562 128 118 106
563 127 119 101
564 129 | 119 112
567 <30 <30 <30
568 <30 <30 <30
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569 <30 <30 <30
570 <30 <30 <30
571 <30 <30 <30
573 <30 <30 <30
574 <30 <30 <30
575 <30 <30 <30
576 <30 <30 <30
577 <30 <30 <30
578 ‘ <30 <30 <30
578 97 64 31
580 <30 <30 <30
582 <30 <30 <30
583 - 86 56 40
584 56 <30 <30
586 ‘ 59 <30 <30
587 30 | <30 <30
588 | <30 <30 <30
589 <30 <30 <30
590 e <30 <30 <30
591 <30 - <30 <30
592 <30 <30 <30
598 <30 <30 <30
594 <30 <30 <30
595 - 104 70 32
596 ‘ <30 <30 <30
598 36 <30 <30
599 65 <30 <30
600 41 <30 <30
601 121 115 105
602 121 113 78
603 122 114 101
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605 11 72 47
606 56 <30 <30
607 | 123 116 94

610 119 106 75

611 <30 36 <30
612 <30 34 <30
613 ~ <30 31 36

614 <30 <30 <30
615 <30 <30 <30
616 <30 <30 <30
617 41 34 <30
618 104 70 <30
619 125 118 119
620 |87 <30 <30
623 82 <30 <30
624 78 38 <30
625 ‘ 95 54 | <a0
626 : 56 <30 <30
627 , 105 75 39

628 32 <30 <30
629 102 72 <30
630 48 <30 <30
631 A 48 - - <30 A <30
632 | 17 | 118 115
633 70 30 <30
634 114 88 46

635 119 115 104
636 30 <30 <30
637 73 <30 | <30
638 116 101 74

639 48 <30 <30

343



WO 2006/017836 PCT/US2005/028191

640 <30 <30 <30
641 48 <30 <30
642 96 63 37
643 110 92 74
644 104 72 46
645 » 91 57 67
646 97 72 52
647 | 113 100 79
648 : 104 74 39
649 95 65 34
650 112 94 72
651 9 51 <30
652 91 63 31
653 101 82 46
654 ‘ 111 102 83
655 104 79 45
656 104 87 56
657 111 103 88
658 T 100 62 <30
659 ' . 100 69 43
660 105 86 63
661 106 98 68
662 109 97 66
663 <30 <30 <30
664 <30 | <30 <30
665 <30 <30 35
666 <30 <30 37
667 <30 <30 33
668 <30 | <30 <30
669 32 <30 <30
670 44 <30 <30
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671 <30 30 <30
672 <30 <30 <30
673 <30 <30 34
674 41 <30 36
675 <30 <30 35
676 44 <30 33
678 99 88 51
679 103 99 78
680 | 90 | 75 42
681 103 100 67
682 97 77 39
683 102 86 64
684 78 38 33
685 101 90 50
686 80 73 <30
687 ‘ ‘ 87 . 50 <30
688 81. 36 <30
689 102 82 33
690 IR 52 <30 <30
691 51 <30 <30
692 116 90 46
693 | 109 83 47
694 | 84 . | <30 | <30
695 A 54 <30 <30
696 104 72 <30
697 63 <30 <30
698 64 <30 <30
699 93 64 31
700 85 36 : <30
701 54 <30 <30
702 <30 <30 <30
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703 83 46 <30
704 <30 <30 <30
705 <30 <30 <30
706 <30 <30 <30
707 <30 <30 <30
709 139 143 141
710 126 68 <30
711 113 43 <30
712 ~ 134 104 39
714 | 138 126 100
714 138 129 98
716 72 <30 <30
717 72 39 33
718 114 30 <30
719. | 81 <30 31
720 | 138 93 72
721 127 66 60
722 78 35 35
723 111 63 47
724 | 65 <30 38
725 126 74 33
756 A 6 <30 <30
727 | 137 80 46
728 ‘ 97 58 43
729 | 100 61 33
730 114 109 ~ 93
731 132 114 56
732 133 135 135
736 135 | 134 125
737 97 34 22
738 61 28 14
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739 105 104 99
740 104 98 82
741 -25 -38 -48
742 101 63 17
743 130 125 107
744 112 108 91

745 114 114 115
746 112 | 104 85
747 , 104 74 41

748 97 71 20
749 115 112 113
750 116 114 115
751 116 112 112
752 109 81 45
758 93 47 13
754 ‘ L 89 . 35 8

755 79 59

760 ‘ 89 44 <30
761 IR 112 | o1 | 5

762 | 113 102 74
763 109 84 <30
764 116 110 87
765 97 - | 56 | <30
766 <30 <30 <30
767 106 71 <30
768 126 120 122
769 107 61 <30
770 <30 <30 <30
771 105 | 79 46
773 119 111 102
774 124 120 122
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775 111 62 <30
776 117 95 41
777 123 97 38
778 113 77 <30
779 120 107 102
780 109 97 69
781 ' 121 109 106
782 113 107 104
783 | NPT 170 | 109
784 | 120 | 108 107
785 | 107 91 71
786 114 105 97
787 121 109 108
788 118 114 110
789 ‘ 106 99 80
801 | <30 | <30 <30
802 | 50 <30 <30
803 <30 <30 <30
804 ‘ <30 <30 <30
805 | <30 <30 <30
806 <30 <30 <30
807 | <30 <30 <30
808 <30 <30 <30
809 32 <30 <30
810 <30 <30 <30
811 <30 <380 | <30
Example 161

BACE % Inhibition Assay
The following reagents were used in this assay: sodium acetate,
5 PEGB8000 (Sigma), DMSO, HEPES, (Aedens)-EVNLDAEF-(Dabcyl K-amide)
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substrate, B-secretase (BACE) (Panvera), and 96-well plate (HE microplate,
Molecular Devices).

The following assay buffers were prepared and used in this assay: (1)
enzyme assay buffer (0.05 M sodium acetate, pH5, 0.1% PEG8000 (w/v)), (2)
substrate assay buffer (0.05 M sodium acetate, pH5), and (3) compound
vehicle (30% DMSO in 50mM HEPES, pH 7.4).

The substrate stock solution was prepared in DMSO as a 10 mg/mL
solution. The substrate working solution was prepared by diluting the 10
mg/mL stock solution with substrate assay buffer to a final concentration of 300
pg/mL. The B—secretase. (BACE) working solution was prepared by diluting a
0.83 mg/mL BACE stock solution with enzyme assay buffer to a final
concentration of 4ug/mL.

Test compounds were dissolved in DMSO to 10mM. Compounds were
further diluted in vehicle to various concentrations in the range of 405 UM to
4.05 uM (13.5 x final compound concentration in screening plate).

~ The screening procedure for this assay was as follows: 15 pL of BACE ‘
working solution waé pipetted into each well of a 96-well plate. To each well
was then pipetted 2 L of test compound at the selected concentration. Test
compound and BACE were then mixed with a pipettor an.d incubated for 20 min
at room temperature. To each' well was then added 10uL of the substrate
working solution. The plates were then incubated for 1 hour at room
temperature. The fluorescence for each well was then measured on an LJL
analyst (Ex 360nm /Em 530 nm). ' |

The procedure for the blank was as follows. 1’5 WL of assay buffer was
pipetted into each well to be used as a blank control. To each well was then 7
added 2 pL of vehicle and 10 pL of substrate working solution. The plates were
then incubated for 1 hour at room temperature. The fluoréscence was
measured on an LJL analyst (Ex 360nm /Em 530 nm).

The procedure for the positive control was as follows: 15 pl of BACE
working solution was pipetted into each well to be used as a positive control.
To each well was then pipetted 2 ulL of vehicle. Vehicle and BACE were then
mixed with a pipettor and incubated for 20 min at room temperature. To each
well was then added 10uL of the substrate working solution. The plates were
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then incubated for 1 hour at room temperature. The fluorescence (FI) was then
measured on an LJL analyst (Ex 360nm /Em 530 nm).
For test compounds, % inhibition was determined at each concentration
as follows:
% Inhibition = [Fi(compound) — Fl(negative control)]

[Fl(positive control) — Fl(negative control)]
% Inhibition values of less than 30% were indistinguishable from control
are listed as <380% in the Table below.

Representative compounds of the present invention were tested

“according to procedure described in Example 161 above with results as listed

in Table 17 below. The % error in the measurements was +10%.

TABLE 17: % Inhibition

IDNo. [ 30puM | 10puM | 3pM 1TuM | 0.3 M
T 61 44 24
1 61 38 31 <30
7 87 76
15 69 42
19 92 67
20 83 68
23 76 | 47
27 81 63
30 48 32
44 - 31 <30
46 82 66
49 90 56
50 34 <30
51 56 <30
53 82 34
55 95 62
56 79 35
61 87 75
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62 82 62
62 82 73
65 <30 <30
67 | 71 44
72 <30 <30
77 <30 <30
79 <30 <30
80 80 61
81 <30 <30
84 63 38
85 93 81
86 80 72
87 <30 <30
88 - <30 <30
89 - 81 77
93 ' <30 <30
94 <30 <30
97 53 <30
98 99 76
100 | <30 <30
101 ' 64 45
103 74 56
105 | <30 <30
107 78 48
108 90 73
109 58 <30
110 96 75
111 ' 94 ‘ 84
111 : 115 9% 63
112 92 88
317 107 . 66 <30
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318 103 70 32
319 120 95 61
336 <30 <30 <30
337 <30 <30 <30
338 <30 <30 <30
339 <30 <30 <30
341 72 <30 <30
342 119 93 50
343 118 101 81
346 126 121 110
346 123 122 115
365 113 86 <30
366 119 113 64
367 | 111 80 <30
386 ' ‘ 122 112 80
386 107 53 <30
388 119 119 107
389 . 120 112 85
390 < - 102 50 <30
391 115 93 .35
392 1 120 116 75
393 113 52 <30
Example 162
BACE Assay (CEREP)

This assay was run by CEREP (Catalog Ref. 761-B, Reffered to SOP
No. 1C131; ERMOLIEFF, J., LOY, J.A., KOELSCH, G. and TANG, J.,
Proteolytic activation of recombinant pro-memapsin 2 (pro-B-secretase) studied
with new fluorogenic substrates, Biochemistry, (2000) Vol. 39, p.12450).

More specifically the assay, run at 50uL in a 96 well plate, evaluated the
effect of test compound on the acﬁvity of the human BACE-1 quantified by
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measuring the formation of Mca-S-E-V-N-L-NH, from Mca-S-E-V-N-L-D-A-E-F-
R-K(Dnp)-R-R-NH, using a recombinant enzyme.

The test compound, reference compound or water (control) were added
to a buffer containing 0.09 M sodium acetate (pH 4.5) and 0.25 pg BACE-1.
Compound interference with the fluorimetric detection method due to
autofluorescence was then checked by measurements at the wavelengths
defined to evaluate the enzyme activity. Thereafter, the reaction was initiated
by adding 7.5 uM of the substrate Mca-S-E-V-N-L-D-A-E-F-R-K(Dnp)-R-R-NH,
and the mixture was incubated for 60 min at 37°C. For control basal
measurement, the substrate was omitted from the réaction mixture.
Immediately after the incubation, the fluorescence intensity emitted by the
reaction product Mca-S-E-V-N-L-NH, was measured at Lex=320 nm and
Aem=405 nrh using a microplate reader (Ultra, Tecan). The standard inhibitory
reference compound was OM99-2, which was tested in each experiment at
several concentrations to obtain an inhibition curve from which its ICs, value
was calculated. |

vRep‘résentatiVAe compounds of the present invention were tested‘
according to procedure described.in Example 162 above with results as listed
in Table 18 below.

TABLE 18: % Inhibition and ICs,

ID No. 1TpM | 0.3 uM ICso (M)
62 038
154 . >1.0
346 99 | 0.18
788 97 0.16
789 o4 70.078
790 EE 0.093
795 98 0.15
796 97 0.19
797 95 0.12
798 95 0.074
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Example 163
As a specific embodiment of an oral composition, 100 mg of the

Compound #3486, prepared as in Example 22 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard

" gel capsule.

- While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be

understood that the practice of the invention encompasses all of the usual

variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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