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CORTICOTROPIN RELEASING FACTOR ANTAGONISTS
Background Of The Invention

This invention relates to pyridines, pyrimidines, purinones, pyrrolopyrimidinones and
pyrrolopyridinones, processes for preparing them, pharmaceutical compositions containing
them, and methods of using them to treat certain central nervous system (CNS) and other
disorders.

CRF antagonists are mentioned in U.S. Patents 4,605,642, issued August 12, 1988,
and 5,063,245, issued November 5, 1891, referring to peptides and pyrazolinones, respectively.
CRF antagonists are also described in U.S. Patent 5,962,479, issued October 5, 1899. The
irﬁportance of CRF antagonists is set out in the literature, e.g., as discussed in U.S. Patent
5,083,245, which is incorporated herein by reference. A recent outline of the different activities
possessed by CRF antagonists is found in M. J. Owens et ai.’, Pharm. Rev., Vol. 43, pages 425
to 473 (1991), also incorporated herein by reference. Based on the research described in these
two and other references, CRF antagonists are effective in the treatment of a wide range of
stress-related illnesses, such as depression, anxiety, headache, irritable bowe! syndrome,
inflammatory diseases, immune suppression, Alzheimer's disease, gastrointestinal diseases,
anorexia nervosa, hemorrhagic stress, drug and aicohol withdrawal symptoms, drug addiction,
infertility, head traumz, stroke, and stress-induced infections in humans and animals. The use
of CRF antagonists for treatment of Syndrome X has aiso been described in U.S. Patent
Appiication No. 09/696,822, filed October 26, 2000, and European Patent Appiication No.
003089441.4, filed October 26, 2000, which are also incorporated in their entireties herein by

reference. Methods for using CRF antagonists to treat congestive heart failure are described in
U.S. Serial No. 09/248,073, filed February 10, 1999, now U.S, Patent 6,043,280 (issued March
28, 2000) which is also incorporated herein in its entirety by reference.
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Summary of the Invention

The present invention provides compounds of the formula
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and pharmaceutically acceptable salts thereof, wherein

the dashed lines represent optional ‘double bonds, with the proviso that when the
dashed line in C——G represent a2 double bond, then the dashed fine in N(Rg}—C does not
represent a double bond; and with the proviso that when the dashed line in N(Rg)—C

represents a double bond, Re is absent in formula il and the dashed line in C—G does not
represent a double bond;

Ais-CRyorN;
B is -NR4R; ~CRiRRyy, -C(FCRRz)R;, -NHCHR;R; -OCHR¢R; -SCHR:R;,

-CHR,OR;, -CHR{OR;, -CHR,SR;, -C(S)R; -C(O)R; -CHR:NRyRz; -CHR{NHR -
CHR, N(CHa)Rz, or ~-NRaNR4R2;
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when the dashed line in C—G represents a double bond, then G is hydrogen, oxygen,
sulfur, NH, or N(C,-C, alkyl);

when the dashed line in C—~G does not represent a double bond, then C—G is
C(H)(NH,), CH,, -C(H)(methoxy), -C(H)(ethoxy), -C(HXO(Cs-C4  alkyl)), -C(H)(halo),
C{H)trifluoromethoxy), -C(H)methyl), -C(H)(ethy1), -C(H)XC5-Cs alkyl), -C(H)(S(C,-C, alkyl)),
C(C4-Cy  alkyl)(C+-C, alkyl), cyclopropy, -C(H)(cyclopropyt), thiomethoxy, -C(H}NH,),
C(H)}NHCHS,), -C{H)(N(CHs.),), or -C(H)(triﬂuoromethyl);

, wherein said cyclopropy, methoxy, ethoxy, C5-C, alkyl, and C,-C; alkyl groups of C—G
may optionally be substituted by one OH, methoxy, or trifluoromethoxy, or may optionally be
su.bstituted by from one to six fluoro atoms:

Yis CHorN;

ZisNH, O, S, -N(C4-C» alkyl), -NC(O)CFS, or -C(RsRy4), wherein Ry; and Ry4 are each,
independently, hydrogen, trifluoromethyi or methyl, or one of R1s and Ry, is cyano and the other
is hydrogen or methyi, or ~C(R3Ry4) is 2 cyclopropyl group, or Z is nitrogen or CH and forms a
five or six membered heterocyclic ring fused with Rs, which ring optionally comprises two or
three further hetero members selected independeatly from oxygen, nitrogen, NR,,, and S(O)m,
and optionally comprises from one to three double bonds, and is optionally substituted with
halo, C,-C, alkyl, -O(C4-C, alkyl), NHz, NHCH;, N(CHs),, CF3, or OCFs, with the proviso that
said ring does not contain any -8-8-, -8-O-, -N-8-, or —0-O- bonds, and does not comprise
more than two oxygen or S(O), heterologous members:

Ry is -C(O)H, -C(O)(C,-Cs alkyl), -C(O)(Ci-Cs alkylene)(Cs-Cs cycloalkyl), -C(O)C3-Cq
cycloalkylene)(C,-C; cycloalkyl), -C(O)(C4-Cq alkylene)(C,-C, heterocycloalkyl), -C{O)(C-Cs
cycloalkylene)(C,-Csq heterocycloalkyt), -C-Cg alkyl, -C3-Cq cycloalkyl, -C4-Cq heterocycloalkyl,
«(C+-Cs  alkylene)(C4s-Cs cycloalkyl), -(Cs-Cq cycloalkylene)(Cs-Cq cycloalkyl), -(C4-Cs
alkylene)(C,-Cs heterocycioalkyl), -(C4-Cs Cycloalkylene)(C,-Cq heterocycloalkyl), or -O-aryl, or
~0-(C4-Cs alkylene)-aryl; wherein said aryl, C4-Cq heterocycloalkyl, C4-Cs alkyl, C3-C, cycloalkyl,
Cs-Cs cycloalkylene, and C:-Cs alkylene groups may each independently be optionally
substituted with from one to six fluoro and may each independently be optionally substituted
with one or two substituents Rs independently selected from the group consisting of C4-C, alkyl,
-C+Cs cycloalkyl, hydroxy, fiuoro, chioro, bromo, iodo, CF,, -0-(C+-Cs alkyl), -O-(C3Cs
Cycioalkyl), -O-CO-(Ci-C, alkyl), -0-CO-NH(C,-C, alkyl), -0O-CO-N(R2s{(Ras), -N(Rz4)(Ras),
-S(Cy-C. alkyf), -S(C3-Cs cycloalkyl), -N(C+-CaalkylyCO(C,-C, alkyl), -NHCO(C;-C, alkyl),
-COO(C4-C, alkyl), ~CONH(C,-C, alkyl), -CON(C,-C, alkyl)(C+-C; alkyt), CN, NO,, -080,(Cy-C,
alkyl), 8(C+-Cs alkyl)(C1-C; alkyl)!", -8O(C+-Cy alkyl) and -S0,(C.-C, alkyl); and wherein the C,-
Ce alkyl, C4-Cq alkylene, CeCs cycloalkyl, Cs-Cq Cycloalkylene, and CsCq heterocycioalky!
moieties of R, may optionally independently contain from one to three double or triple bonds;
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and wnerein the C.-C, alkyl moieties and the Cs-Cs alkyl moieties of Rg can optionally
independently be substituted with hydroxy, C4-C, alkyl, amino, aryl, -CHz-aryl, -C4-Cs cycloalkyl,
or =0-{C+-C, alkyl), and can optionally independently be substituted with from one o five fluoro,
and can optionally contain one or two double or triple bonds; and wherein each heterocycloalkyl
group of Ry contains from one to three heteromoieties selected from oxygen, S{O)m, nitrogen,
and NR;g;

Rz is hydrogen, Ci-Ciz alkyl, Cs-Cq cycloalkyl, C4-Cs heterocycloalkyl, ~{(C+Cs
alkylene)(Cs-C,q cycloalkyl), ~(Cs-Cq cycioalkylene)(C-C, cycloalkyl), -(C4-Cg alkylene)(C,-Cq
heterocycloalkyl), -(Cs-Cq cycloalkylene)(C4-Cq heterocycioalkyl), aryl, —{C-Cq alkylene)aryl, or -
{C:-Cs Cycloalkylene)(aryl); wherein each of the foregoing R, groups may optionally be
substituted with from one three substituents independently selected from chloro, fluero, and Ci
Cs alkyl. wherein one of said one to three substituents can further be selected from bromo, iodo,
C.-Cs alkoxy, -OH, -0-CO-(C+-Cs alkyl), -0-CO-N(C+-C, alkyl)(C4-C, alkyl), -S(C4+-Cs alkyl), -
S{O)(C+-Cs alkyl), -S(0)x(C.-Cs alkyl), S7(C,-Cq alkyl)(C4-C, alkyl)l", CN, and NO.; and wherein
te C.-Cqz alkyl, -(C4-Cq alkyieng), -(Cs-Cq cycloalkyl), -(CsCq cycloalkylene), and -(CsC,
heterocycioalkyl) moieties of Rz may optionally independentiy contain from one to three doubie
or triple bonds; and wherein each heterocycioalkyl group of R, contains from one to three
neteromoieties seiected from oxygen, S(O)m, nitrogen, and NR;z;

or where R, and R, are as in -NHCHR,R,, -OCHR1R,, -SCHR,R,, -CHR4R, or -
NRiRz, Ry and R, of B may form z saturated 5- to 8-membered ring which may optionally
contain one or two double bonas and in which one or two of the ring carbons may optionally be
reoiaced by an oxygen, S(O)m. nitrogen or NR;z; and which carbocyclic ring can optionally be
substituted with from 1 to 3 substituents selected from the group consisting of hydroxy, C,-C,
alkyl, fiuoro, chioro, bromo, iodo, CF3, -O-(C,-C, alkyl), -O-CO-(Cy-C, alkyl), -O-CO-NH(C,-C,
alkyl), ~O-CO-N(C,-C4 alkyl)}(C4-C, alkyl), -NH(C+-C, alkyl), -N(C+-C; alkyl)(C4-C, alkyl), -S(C+C,
alkyl), -N(C,-C, alky)CO(C4-C. alkyl), -NHCO(C,-C, alkyl},-COO(C,-C, alkyl), -CONH(C,-C,
alkyl), -CON(C,-C, alkyl)(C4-C; alkyl), CN, NOz, -OS0,(C4-C, alkyl), -SO(C,-C, alkyl), and -
SC2{Cs-C. alkyl), wherein one of said one to three substituents can further be selected from
snenyi;

Rz is methyl, ethyl, fiuoro, chioro, bromo, iodo, cyano, methoxy, OCF,, NHZ, NH(C4-C»
alikyl), N(CHg),, -NHCOCF;, -NHCH,CF,, S(O)m(C4-C, alkyl), CONH,, -CONHCH,, CON(CHa),,
-CFs, or CHgOCHg;

Rs is hydrogen, C,-C, alkyl, C3-Cs cycloalkyl, ~(C+-C, alkylene)(C3-Cs cycloalkyl), ~(Ca-
Cs cycloalkylene)(Cs-Cs cycloalkyl), cyano, flucro, chloro, bromo, iodo, -OR24, C4-Cs alkoxy, -O-
(C5-Cs cycloalky), -0-(C4-C, alkylene)(C,-Cs cycloalkyl), -0-(Cs-Cs cycloalkylene)(Cs-Cs
cycloalkyl), -CH,SC(S)O(C,-C, alkyl), -CH,OCF,, -CF,, amino, nitro, -NRyRzs, -(Cy-C,
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,a!kylene)—ORzM '(C1-C4 aikylene)Cl, "(Ct‘Cq alky(ene)NRszs, 'NHCOR24, -NHCONR24R25, -

C=NORzx, -NHNRx2Rz, -S(O)nRas, -C(O)Rz, -OC(O)Rps, -C(O)CN, -C(OINRypRzs, -
C(O)NHNRg4R2s, and ~COOR,, wherein the alkyl and alkylene groups of Ry may optionally
independently contain one or two double or triple bonds and may optionally independently be
substituted with one or two substituents Ry independently selected from hydroxy, amino,
-NHCOCHS;, -NHCOCH,CI, -NH(C4-C, alkyl), -N(C,-C, alkyl}(C,-C; alkyl), -COO(C+-C, alkyl), -
COOQH, -CO(Cs-C, alkyl), C4-Cs atkoxy, C4-C3 thioalkyl, cyano and nitro, and with one o four
substituents indepéndenﬂy selected from fluoro and chioro;

Rs is aryl or heteroaryl and is substituted with from one to four substituents Ry
independently selected from halo, C1-Cyo alkyl, ~(C4-Cs alkylene)(Cs-Cq cycloalkyl), «{(C4-C4
alkylene)(C4-C; heterocycloalkyl), -(Cs-Cs cycloalkyl), -(C,-Cs heterocycloalkyl), -(CsCs
cycloalkylene)(C4-Cs cycloalkyl), -(C3-Cq cycloalkylene)(C4-Cs heterocycloalkyl), C4-C, haloalkyl,
C4-C, haloalkoxy, nitro, cyano, -NRxuRzs, -NRyCORjs, -NRyCOsR2, -CORy, -ORps, -
CONRg4R2s, ~CO(NOR2)R23, -COzRz6, -C=N{OR2)Rz3, and ~S(0O)nRzs; wherein said C-Cyp
alkyl, Cs-Cq cycloalkyi, (C4~C, alkylene), (Cs-Cy cycloalkyl), (Cs-Cs cycioalkylene), and (Cs-Cs
haterocycloalkyl) groups can be optionally substituted with from one to three substituents
independently selected form C-Cy alkyl, C5-Cq cycioalkyl, (C4-C4 alkylene)(Cs-Cy cycloalkyl), -
(C+-Cs cycioalkylene)(Cs-Cq cycloalkyl), C4-Cs haloalkyl, hydroxy, Ci-Cs alkoxy, nitro halo,
cyano, -NRzRzs, -NRuCORzs, NRpCO2Rzs, -CORy, -ORgs, -CONRsRzs, COsRze, -
CO(NORz)Rzs, and ~S(O)nRzs and wherein two adjacent substituents of the Rs group can
optionally form a 5-7 membered ring, saturated or unsaturated, fused to R°, which ring
optionally can contain one, two, or three heterclogous members independently selected from O,
S(O)m and N, but not any -S-8-, -0-O-, -S-O-, or ~N-S- bonds, and which ring is optionally
substituted with C-C, alkyl, C5-Cs cycloalkyl, <(C+-C; alkylene)(Cs-Cs cycloalkyl), (C3-Cs
cyloalkylene)(Cs-Cg cycloalkyl), C4-C, haloalkyl, nitro, halo, cyano =NR, Rz, NR2CORas,
NR24CO2Rz, “CORz4, -ORgs, -CONR24Rzs, COzR25, -CONOR6)R s, 0F =S(0)mR2s; Wherein one
of said one to four optional substituents Ry can further be selected from ~SO,NH(C-C. alkyl), -
SO:NH(Cs-Cs alkylene)(Cs-C;  cycloalkyl), -SONH(Cs-Cq cycloalkyl), -SO,NH(CsCs
cycloalkylene)(Cs-Cg cycloalkyl), -SO.N(C4-C,s alkyl)(Ci-C2 alkyl), -SO,NH,, -NHSO,(C4-Cq
alkyl), -NHSO3(C3-Cs cycioalkyl), -NHSO,(C+-C4 alkyiene)(Cs-Cy cycloalkyl), and -NHSO2(Cs-Cs
cycloalkylene)(Cs-Cs cycloalkyl); and wherein the alkyl, and alkylene groups of Rs may
independently optionally contain one double or triple bond;

Re Is hydrogen, Cs-Cs alkyl, C3-Cs cycloalkyl, -(C4-Cs alkylene)(Cs-Csq cycloatkyl), or —
(C5-Cq cycloalkylene)(Cs-Cq cycloalkyl), wherein said alkyl and cycloatkyl may optionally be
substituted with one hydroxy, methoxy, ethoxy or fluore group;

ey R At 1



(&3]

10

-
(82}

20

[A%)
(¢}

N 012157

or, wherein the compound is a compound of formufa 1], Rs and R, can together form an
Oxo {=0) group or can be connected to form & 3-8 membered carbocyciic ring, optionally
centaining one to three double bonds, and optionally containing one, two, or three heterologous
ring members selected from O, 8O, N, and NR,,, but not containing any ~0-C-, -S-O-, -8-8-.
or =N-8- bonds, and furiher optionally substituted with C,-C, alky! or C5-C¢ cycioalkyl, wherein
said C,-C, alky! substituent may optionally contain one double or trinie bond;

R7 is hydrogen, methyl, fitoro, chioro, bromo, iodo, cvano, hydroxy, -O(C+-C, alkyl), -
Ofcyclopropyl), -COO(C+-C alkyl), -COO(C4-Cq cycloalkyl), -OCF 3, CF3, ~-CH,OH, or CH,OCH;;

R.+ is hydrogen, hydroxy, fiuoro, ethoxy, or methoxy;

Riz is hydrogen or C4-Cy alkyt;

Ris and Ry; are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, or
ethoxy. except thet Rys and Ri7 are not both methoxy or etnoxy;

or Rqe and Ry; together form an oxo {(=0) group;

or Rys and Ry; are connected to form a 3-8 membered carbocyclic ring, optionaily
containing one to three double bonds, and optionally containing from one to three heterologous
fing members selected from O, SOm, N, and NR,,, but not containing any ~0-C-, -S-0-, -8-8-,
or —N-8- bonds, and further optionally substiwuted with C:-C, alkyl or C5-Cs cycloalkyl, wherein
said C.-C, alkyl substituent may optionally contain one doubie or tripie bond;

Rz Is independently at each occurrence selected from hydrogen, C,-C, alkyl, C+-C4
haloalkyl, Cs-Cq aikeny!, C3-Cs alkynyl, C+-C, cycioalkyl, (C2-Cq cycloalkyiene)(Cs-Cq cycloalkyl),
anc (C,-C, alkyiene)(C-Cq cycloalkyl);

Ras is inoependently at each occurrence selected from C.-C, alkyl, C.-C, haloalkyl, C-
Cs alkoxyalkyl, C3-Cqs cycloaltkyl, -(C4-C, alkylene)(Cs-Csg cycloalkyl), ~(C4~Cg cycloalkylene)(C.-
Cs cycioalkyl), aryi, -(C,-C, alkylene)aryl, piperidine, pyrrolidine, piperazine, N-methylpipérazine,
morphoiine, and thiomorpholine; .

Rz and Rys are independently at each occurrence selected from hydrogen, -Cy-C,
alkyl, C+~C4 haloalky, especially CF;, -CHF,, CF2CF3, or CH.CF,, ~<{C4-C, alkyiene)OH, -(C-C,
alkylene}-0-(C,-C, aikyl), -(C.-C, alkyiene)-0-(C;-Cs cycioalkyl), Cas-Cg cycloatkyl, -(C4-C,
alkyiene)(Cs-Cy cycloalkyl), -(C+-Cs cycloalkylene)(C4-Cy cycloalkyi), -(C,~Cq heterocycioalky!),
~(C+-C, alkylene)(C,-Cq heterocycioalkyl), -(Cs-Ce cycloalkylene)(C,-Cs heterobycloa|kyl), aryl,
and -(C.-C, alkylene)(aryl), wherein the -C4-Cs heterocycloalkyl groups can each independently
opticnally ‘be substituted witn aryl, CHz-aryl, or C4-C, alkyl, and can optionally contain one or
two double or tripie bonds: or, when Ry and Ry are as NR24Rz2s, -C(O)NRzR2s, -(C4-Cq
alkylene)NRo,Rzs, or -NHCONRy4R,s, then NR24Rzs may further optionally form a 4 to 8
membered heterocyclic ring optionally containing one or two further hetero members
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independently selected from S(O)x, oxygen, nitrogen, and NR;;, and optionally containing from
one to three double bonds;

Rys is independently at each occurrence selected from C4-C, alkyl, C+-C4 haloalkyl, Cs-
Cs cycloalkyl, -(C4-C, alkylene)(Cs-Cs cycioalkyl), -(C3-Cy cycloalkylene)(Cs-Cs cycloalkyl), aryl,
and -(C4-C4 alkylene)(aryl); and

wherein each m is independently zero, ane, or two,

with the proviso that heterocycloalkyl groups of the compound of formula |, I, or Ill do
not comprise any -S-8-, -S-O-, -N-S-, or -0-O- bonds, and do not comprise more than two
oxygen or S(O), heterologous members.

. In one embodiment, the invention provides compounds of formula | or li, wherein R, is
-NHCH,CF;, -CONHNH,, -CONHNHCH;. In another embodiment R, is “OCF; or fiuoro. In
another smbodiment R, is -OCHF. '

in ancther embodiment, the invention provides compounds of formula | or I,
preferably formula |, wherein Ry is ~C(O)NRyR2s or —=C(O)NHNR;Rzs. In a preferred
embodiment, R, is ~C(O)NRaRzs. If Re is ~C(O)NRyeRzs or ~C(OINHNRRzs, then Ry and
Rz are in a more particular embodiment selected independently from hydrogen and -C¢-Cy
aikyl. in another embodiment, R, is =C(O)NH; or ~-C{O)NHCH.. In another embodiment, Ry is
=C({ON(CHjs)a.

In another more particular embodiment, the invention provides & compound of
formula I, or I, preferably |, as defined above, whersin R, is <C(O)NHCH,(C3-Cs cycioalkyl), -
C(OINH(C4-Cs cycloalkyl), -C(OIN(C3-Cs cycloalkyl),, ~-C{OINR4R25s Wherein Rys and Rps form
a 4, 5 or 8 membered heterocyclic ring, -C(O)NHM(C,C; heterocycloalkyl), or -
C(O)NH(CHa{(C¢-Cs heterocycloalkyl)).

In another embodiment, the invention provides a compound of formula | or 1i,
preferably formula |, wherein R, is -(Cy-Cs alkylene)NRyRzs. If Ry is =(Cy-Cy
alkylene)NRxRzs, then R, and Rys are in a8 more particular embodiment selected
independently from hydrogen, -C4-C, alkyl, -(C4-C, alkylene)(Cs-Cq cycloalkyl), and Cs-Cs
cycioalkyl.

In another embodiment, the invention provides a compound of formula | or Il as
defined above, wherein R, is ~-OCH,(Cs-Cs cycloalkyl), -O-(Cs-Cs cycloalkyl), -SCH2(C3-Cs
cycloalkyl), or -S(C3-Cs cycioalkyl).

In another embodiments of the invention, a compound of formula | or I, preferably |,
as defined above, is provided, wherein R, is -COOCH;. In anocther embodiment of the
invention, 2 compound of formula 1 or I, preferably |, is provided wherein R, is ~COOCH,CHs.

Another embodiment of the invention provides compounds of formula | or I,
preferably |, as defined above, wherein R, is ~OCH;. In another embodiment of the invention,
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compounds of formuia | or Il are provided, wherein Rsis -CH;. In another embodiment, R, is
—-CH,CH,. In another embodiment R4 is chioro. in another embodiment, R, is bromo.

in another embodiment, a compound of formula I or ll, preferably |, is provided,
wherein R, is ~CF;.

In another embodiment, a compound of formula | or I, preferably |, is provided,
wherein R, is ~CH,0H.

In another embodiment, a compound of formula | or 1l preferably I, is provided,
wherein R, is ~CH,OCH.;.

in another embodiment, a compound of formula | or 1l preferably |, is provided,
wherein Ry is —~CH,OCF,.

In another embodiment of the inventian, the compound of formula | or If, preferably |,
is as defined above, and R, is -SCHa.

In another embodiment, z compound of formula | or 1, preferably |, is provided,
wherein R, is ~S{Q)CH;.

in anocther embodiment, z compound of formulz | or i, preferably |, is provided,
wherein R, is -8(0),CH;

in another embodiment, 2 compound of formuiz | or Il preferably I, is provided,
wherein R, is ~C{O)CHa.

In another embodiment, a compound of formulz | or I, preferably |, is provided,
wherein R, is =NRz4Rps. Preferably, R, and Ros are =C,-C, alkyl or hydrogen. In a more
particular embodiment, R, is -NH,, -NHCH;, or =N(CHa),.

In another embodiment, a compound of formula | or I, preferably |, is provided,
wherein Ry is =NO,.

In another embodiment, a compound of formuia | or I, preferably 1, is provided,
wherein R, is ~CH(OH)CH;.

In another embodiment, a compound of formulz | or I, preferably |, is provided,
wherein R, is -CN.

In another embodiment, the invention provides compounds of formula I, I, or il as
defined above, wherein B s -NRiR,, or -NHCHR,R,. If B is =NRsRz, R, is preferably C4-Cq
alkyl, Cs-Cs cycloalkyl, or ~(C+-Cs alkylene)(Cs-Cs cycloalkyl), more preférably ~(C4-Cs
alky{ene)(cs-cg5 cycloalkyl), and R, is preferably C,-C,; alkyl optionally containing from one to
three double or friple bonds and Optionally substituted with from one three fluoro atoms.
Preferably, B is —N(CHg-cyclopropyl)(CHZCHQ or -N(CHz-cyciopropyl)(CHzCFa).

If B is -NHCHR,R,, then R is preferably -C(O)H, -C(O)(C4-Cs alkyl), or ~C4-Cs alkyl,
wherein said C,-Cq alkyl is optionally substituted with from one to six fluoro atoms or one or
two Rs independently selected from ~C4-Cs alkyl, hydroxy and ~0-(C4-Cs alkyl), and R, is
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preferably ~C,-C,, alkyl optionally containing from one to three double or triple bonds and
optionally substituted with from one three substituents selected from fluoro and C-C; alkyl.
Preferably, if B is -NHCHR,RZ, then R, is independently selected from -CH,CH; and
CF,CH;, and R; is independently selected from -CH,CHj; -CF,CH;, -CH(OH)CHa,
CH(OCH3)CHj;, -C(OH)(CHa), and —-C(O)CH;.  Preferably B is —NHCH(CH,CHa)s,

[}

NHCH(CH,CHs)(CF,CHs),  -NHCH(CF,CHa)s,  -NHCH(CH(OH)CH3)(CF,CHs), -
NHCH(CH(OH)CHs)(CHzCHa), -NHCH(CH(OCH;)CH3)(CH2CHs), -NHCH(C(O)CHs)(CH,CHs),
-NHCH(C(O)CH3}(CF5CHa), -NHCH(C(OH)(CHs),(CH,CHa), or .

NHCH(C{OH)YCH3)2)(CF.CHj).

' ore preferably, B is ~N(CHzxcyclopropyl)(CH,CH;), —NHCH(CH,CHs)s,
-NHCH(CH(OH)CH;)(CF.CHs3), -NHCH(CH(OH)CH3)}(CH,CHa),
~NHCH(CH(OCH3)CH3)(CH,CHa), ~ -NHCH(C(Q)CH3)}(CH,CHs), or
-NHCH(C(OH)CH3)2)(CH,CHa).

in another embodiment of the invention, B is selected from ~OCHR,R,, SCHRRz,
~CHR(NHR;, -CHR4N(CH3)R;, -CHR,0OR,, and ~CHR,OR;.

In another embodiment of the invention, a compound of formula 1, i, or il as defined
above is provided, wherein R; is methyl, ethyl, O-CH,, -OCF3;, Cl, S-CHj, or CF;. Preferably
R3 is methyl.

In another embodiment of the invention, a compound of formula Ill as defined above
is provided wherein the dashed line in C-~-N(Rs) represents a double bond, and the dashed
line in C—G does not represent 2 double bond, and C-—G is CHz C{H)CHJ), or
C({H)(CH,CHa).

in another embodiment of the invention, a compound of formula lll is provided,
wherein the dashed line in C—G represents a double bond, and C—G is C=0, C=S, or
C=NH, and C—N(Rs) is C-NH or C-N(C,-C, alkyl).

In another embodiment of the invention, a compound of formula Il as defined above is
provided, wherein CR1sR; and CRuRs are each independently selected from —C=0, -CH,, -
CH(C,-C4 alkyl), -C(Cs-C; alkyl),, cyclopropyl, -CHOH, -CHOCH,, -C(OCH,CH,), and -
C(CH,0CH,).

In another empodiment, a compound of formuta Il is provided, whergin CRsRy7 is
selected from -CH,, -CH(C4-C; alkyl), -C(C4-C, alkyl),, cyclopropyl, <CHOH, and -CHOCHS,,
and CRyRs is C=0, CH,, CH(C:-C, alkyl), or <CHOCH;.

In another embodiment of the invention, a compound of formula |, I, or Ill as defined
above is provided, whersin Rs is optionally substituted aryl or heteroaryl selected from
optionally substituted phenyl, thiazolyl, naphthyl, thienyl, benzothienyl, pyridyl, /quino!yl,
quinazolinyl, quinoxalinyl, pyrazinyl, pyrimidinyl, indazolyl, imidazelyl, furahyl, benzimidazolyl,
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benzofuranyl, benzothiazolyl, benzisoxazolyl, isothiazolyl, pyrazolyl, pyrrolyl, indolyl,
pyrrolopyridyl, oxazolyl, benzoxazolyl, benzothiadiazolyl, pyridyl, benzo[1 ,3)dioxolyl, and 2,3-
dihydro-benzo[1,4]dioxinyl.

In another embodiment, Rs is substituted with from one to four Rz selected
independently from Ci-C, alkyl, -0-(C4-C4 alkyl), chioro, bromo, -CH(CH3)}(OH), -
C(CH;3)z(OH), -CH(CH3)(OCH3), -C(CH3)(OCHg), OCFs, OCHF,, -O-cyclopropyl, -(-CHy-
cyclopropyl, -CH(CF3)}(OH), -CH(CF3)}(OCHa), -C(=O)(CF3), -2-cyclopropyl-1-OH, 1-
cyclopropyl-2-OH, -1-cyclopropyi-1-NHs, -O-oxetanyl, -O-tetrahydrofuranyl, cyclopropyl, and -
SCHa.

In another embodiment of the invention, z compound of formula |, I, or il as defined
above is provided, wherein Rs is phenyl, pyridyl or pyrimidyl, substituted with two or three Ra7
groups. In @ more particular embodiment, Rs is phenyl, substituted with two or three Ry
groups.

In another embodiment, a compound of formula L, Il or Ill, preferably |, as defined
above is provided, wherein R; is phenyl, pyridyl or pyrimidyl, substituted with two or three Rzy
groups selecied from halo, -(C,-C, haloalkyl), -C(O)Ra4, ~ORys, -C(O)NRzRzs, and C4-Cqq
alkyl wnich is optionally substituted with one to three substituents, preferably one substituent,
seiected from hydroxy, C,-Cs alkoxy, and -NR,.Rys. Preferably, each Ry, is independently
selected from methyl, ethyl, -CF,, -OCHs, -OCF;, -C(O)NH;,, -C(C)NHCHs, -C(O)CF;, -
C{(O)CH,, -CH(OH)CHs, chioro, bromo, fiuoro, -OCH,CHs, -O-cyclopropyl, -CH.NH,, -
CHaNHCHS3, -CHoN(CHs)s,, -CH,OCHs, and -CH(OCH3)CHs. More preferably, each Ry is
independently selected from methyl, ethyl, -CF;, -OCH;, -OCF,, -C(O)NH,, -C{O)NHCHS,,
chloro, bromo, and fluoro.

In another embodiment, a compound of formuia 1, I} or il preferably |, is provided,
wherein - is phenyl and is substituted with two or three substituents R, independently
selected from methyl, chioro, -OCHs, -OCF3, bromo, and —C(O)NH,.

In another embodiment of the invention, a compound of formula | as defined above is
provided, wherein Z is O, NH, or NC(=0)CF,. Preferably Z is O.

in a preferred embodiment of the invention, a compound of formula | is provided,
wherein Z is O; B is ~NHCHR,R,, wherein Ry is preferably -C(O)H, -C(O)C1-Cg alkyl), or =Cy-
Ce alkyl, wherein said C,-Cq alkyl is optionally substituted with from one to six fluoro atoms or
one or two R; independently selected from -C+-C, alkyl, hydroxy and —0-(C4-Cs alkyl), and
wherein R, is preferably ~C;-Cy, alkyl optionally containing from one to three double or triple
bonds and optionally substituted with from one three substituents selected from fluoro and C,-
Cs alkyl; Rs is Rs is pheny!, pyridyl or pyrimidyl, substituted with two or three Rz groups
selected from hailo, -(C,-C, haloalkyl), -C(O)Rzs, -ORs, ~C(O)NR2Rzs, and C4-Cyp alkyl which
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is optionally substituted with one to three substituents, preferably one substituent, selected
from hydroxy, C,-Cg alkoxy, and -NRsR,s: and Ry is —C(O)NRxR2s. Ry and Ras of -
C(O)NRzsRzs are in 2 more particular embodiment selected independently from hydrogen and
-C;-Cy alkyl.

In another preferred embodiment of the invention, a compound of formula | is
provided, wherein Z is O: B is —NHCHR;R,, wherein R, of -NHCHR;R; is preferably -C(O)H, -
C(O)(C+-Cs alkyl), or ~C4-Cs afkyl, wherein said C,-Cq alkyl, is optionally substituted with from
one to six fluoro atoms or one or two Rs independently selected from ~C4-Cy4 alkyl, hydroxy
and ~0-(Cy-Cs alkyl), and wherein R, of -NHCHRR, is preferably ~C,-C, alkyl optionally
cohtaining from one to three double or triple bonds and optionally substituted with from one
three substituerts selected from fluoro and C4-Cs alkyl; Rs is Rs is phenyl, pyridyl or pyrimidyl,
substituted with two or three Rz groups selected from halo, -(C4-C, haloalkyl), -C(O)Ry, -
ORgzs, -C(O)NRyR,s, and C+-Cyo alkyl which is optionally substitited with one to three
substituents, preferably one substituent, selected from hydroxy, C4-Cs alkoxy, and =~NR24R2s;
and R4is -NR4R,, wherein R; of -NRyR, is preferably C,-Cs alkyl, C3-C,q cycloalkyl, or (C4-Cq
alylene)(Cs-C4 cycioalkyl), more preferably —(C,-Cq alkylene)(Cs-Cs cycloalkyl), and R; of -
NR:R; is preferably Ci-Cyz alky! optionally containing from one to three double or triple bonds
and optionally substituted with from one three fluoro atoms. Preferably, B is ~N{CH-
cyclopropyl)(CH,CHs) or —N(CHz-cyc!opropyl)(CHZCFa).

Examples of preferred compounds of this invention are:

2-(4-Ch!oro-2,6—dimethy!—phenoxy)—4-(1-hydroxymethyi-propylamino)-S,N-dimethy!-
nicotinamide;

-11-

2-(4—Chioro-2,6-dimethyi-phenoxy)~4-(1 -methoxymethyi-propylamino)-6,N-dirnet’nyi-
nicotinamide; ,

2-{4-Chioro-2,6-dimeth yl-phenoxy)-4-(1 -methoxymethyl~propyiamino)«B-meth yi-
nicotinamide; )

2-(4~Bromo-2-methoxy-phenoxy)-4-(1 —ethyl-propyiamino)—6~methyl-nicotinamide;

2-(4-Ch{oro-2,6-dimethyl—phenoxy)~4-( 1-ethy!-z-methoxy-propylamino)—S—methyl-
nicotinamide;

2-(4-Ch10r0—2,6-dimethyl-phenoxy)-4-(1 —eﬂwyl-Z-methoxy-propy!amino)-S,N-dimethyl-
nicotinamide;

2-(4-Chl.oro-z-triﬂuoromethoxy-phen OXy }-4-(1 -ethyl-propylamino)-6-methyi-
nicotinamide;

2-(4-Chior0-2-triﬂuoromethoxy-phenoxy)-4-( 1 -ethy!-propylamino)—S-N-dimethyl-
nicotinamide;

Raiti st ot ol
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2-(4-Chioro-2,6-dimethy&-phenoxy)-4—( 18,2R-1 -ethyl-2-methoxy-propylamino)-6,N-
dimethyl-nicotinamide; and

2-(4-Chioro-2,6-dimethyi-phenoxy)—4—( 18,281 -ethyl-2-methoxy-propytamino)-6,N-
dimethyl-nicotinamide:

and pharmaceutically acceptable salts thereof.

Other examples of preferred compounds of the invention are:

2—(4-Bromo-2-methoxy-phenoxy)-4-( 1 -ethyi-propy!amino)-s-methyl-nicotinonitrile;

4-[4-(1 -Ethyl-propoxy)-B,6—dimethyl-pyridin-2—yioxy]-3,5-dimethyl-benzamide;

2-(4-Chloro-2,S-dimethyl-phenoxy)—G—methyM-(1-methy!sulfanyimethyl-propylamino)-
nicatinic acid methyl ester;

2-(4-Chloro-2,6-dimethyi-phenoxy)—4-( 1-hydroxymethy!-propylamino)-6-methyl-
nicotinic acid methy! ester:

2-(4-Bromo-2,6-d imethyl-phenoxy}-4-(1-ethyl-propyiamino)-B-methyl-nicotinonitrﬂe;

2~(4-Chioro-2~triﬂuorometh.oxy-phenoxy)-f#-( 1-ethyﬂ-propy(amino)—6-methy3-nicotinic
acid methyi ester: and

2-(4-Chioro-2,6-dimethy!-phenoxy)-S-methyI-4-(te‘trahydro—furan-3-yiamino)—nicotinic
acid methyl ester:

and pharmaceutically acceptable saiis thereot.

Other examples of compounds of the invention are:

2-{&-b romo-2-methyl-phenylam1no)-4-( 1 -ethyi-propoxy)—G-methyl-nicoﬁnic acid;

[2-(4-bromo-2-methy!-phenyfamino)—4-( 1 -ethyl-propoxy)—B-methyl-pyridin-3-yf}~
methanol;

2-(4-chloro-2.6-dimethyl~phenoxy)—4-(1 -hydroxymethyl-propylamino)—G-methyl-
nicotinic acid;

2-(4-chloro-2,6-d imethyl-phenoxy)-4-(1 -hydroxymethyl-propylamino)—S-methyl-,
nicotinamide;

2-(4-chloro-2,6-dmethy:—phenoxy)-N-ethyl-4-( 1-hydroxymethyi-propylamino )-6-
methyl-nicotinamide;

2-(4~chloro-2,6—dimetnyl-phenoxy)—4-( 1 -hydroxymethyl-propylamino)-6,N-dimethy!~
nicotinamide; )

cyctopropylmeﬁwy!-[&5,6-trimethyl-7-(2,4,G-trimethyi-phenyl)—?H-pyrroio[2,3—
d]pyrimidin-4-yl]-amine;

cyciopropyimethyl-[s,6-dimethyl—2-(2,4 ,B-trimethyl-phenoxy)-pyridin~4-yl}-ethyl-amine;
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2-(4-chioro-2,6-dimethyl-phenoxy)-4-(1- -methoxycarbonyl-propylamino)-6-methyi-
nicotinic acid methyl ester; .

2-(4-chloro-2,6-dimethyl-phenoxy)-4- (1-methoxycarbonyi-propytammo)-B-methyl-
nicotinic acid methyl ester;

33 ,6‘—tr|methy!-2'~(2,4,6—trimethyl-phenoxy)—3,4,5,6—tetrahydro—2H~{1 4bipyridinyl;

2-(4-ch)oro-2,6—dimethyl-phenoxy)—G,N-dimethyl-4—(S}-(tetrahydro-furan—B-ylamino%
nicotinamide ;

{7-(4-bromc>a2,6—dimethyl-phenyl)—2,S-dimethyi-?H-pyrroio[Z,3-d}pyn'midin~4-yi]—
(tetrahydro-furan-3-yl}-amine;

2,5,6—trimethyl-4-pyrro!idin-1-yl—?-(2,4,6-trimethyl~phenyt)—7H~pyrro!o{2,3—d]pyrimidine;

(2-pyrrolidin-1 -yl—et'nyi)-{2,5,6~trimethyl-7~(2,4,6-trimethyl—phenyt)—7H-pyrroio{2,3-
dlpyrimidin-4-yl}-amine;

(tetrahydro—furan-S-yl)—[2,5,6~trimethyi-7—(2,4,6—trimethyl-phenyl)-7H-pyrroio[2,3-
dipyrimidin-4-ylj-amine;

2-(4-ch!oro-2,6-dimezhyf-phenoxy)—S-methyl-4-(tetrahydro—furan-3—ylamino}-pyridine-
3-carbaldehyde oxime;

[3,6-dimethy!-2-(2,4,G-trimethyl-phenoxy)—pyridin—4-yl}-(2-pyrroiidin-1 -yl-ethyl)-amine;

N-[B,S-dimethyi-z-(z,d.,6-trimethy!-phenoxy)—pyridin-4-yl]—2,2,2-triﬂuoro-N-(Z-pyrroiidin-
1-yl-ethyl)-acetamide;

N2-[3,6-dimethyl-2-{2,4,5- trimethyl-phenoxy)-pyridin-4-yl}-N1,N1- -dimethyl-butane-1,2-

diamine;

2-(4-chloro-2,6-dimethyi-phenoxy)—4-( 1 -sthyl-2-methylamino-propylamino)-6-methyl-
nicotinic acid methy! ester;

[3,6~dimethy!-2-(2,4,6-trimethyi-phenoxy)-pyridin—4-y!}-(3—methyl-butyl)-(z-pyn'olidin-1 -
yl-sthyl)-amine;

(3,S-dimethyi-butyl)-{B,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)—pyridin-4-y{]-(2-
pyrrolidin-1-yl-ethyl)-amine;

~{3,6-dimethyl-2-(2.4,6—trimethy!-phenoxy)-pyridin-4—-yl]-morpholin~4—y{—arnine;
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4-(1 -ethyt-propoxy)-2-(4—methoxy-2—methy!-phenylamino)-s-methyl-nicotinic acid;

2-(4-ch!oro-2-methyl—phenyiamino)~4—(1-ethyi-propoxy)-s-methyl-nicotinic acid;

4-(1 -ethy!-propylamino)-B-methyI~2-(2,4,6-trimethyl-pyridin-s-yioxy)micotinic acid;

N2-(3,6-dimethyl-2—(2,4,S-trimethyi-phenoxy)-pyridin-4-yl}-N1 -pyridin-3-ylmethyi-
butane-1,2-diamine;

NZ—[B,6-dimethyi-2-(2,4,B-trimethyl—phenoxy)-pyridin-4-yl]-N1-thiazoi-Z-yimethyi-
butane-1,2-diamine;

2-(2,4-dimethy?-phenylaminoH-( 1-ethyl-propoxy)-6-methyl-nicotinic acid;

[2-(4-ch}oro-2-methy!-phenylamino)—4~(1 -ethyl-propoxy)-6-methyi-pyridin-3-yl]-
methanol;

2-(4-chioro-2,6-dimethyl-phenoxy)—4—(1 -hydroxymethyl-propylamino)-s-methyl-
nicotinonitrile;

1 -(4-ch]oro-2-methyl~phenyl)-5-(1 -ethyi-propoxy)-7-methyi-1 y4-dihydro-2H-3-oxa-1,8-
diazz-naphthalene:

4-(1 -ethyi-propyiamino)-2-methyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrroio[2,3-
djpyrimigine-5,6-dione:

4-(1 -ethyl—propyiamino)-2-methyl-7-(2,4,S-trimethyl-p‘nenyl)-5,7-dihydro-pyrroio[2,3-
djpyrimidin-8-one:

4-[3-cyano-4-(1 -ethyl-propylamino)-G-methyi-pyridin-z-yloxy]-3-methoxy-benzoic acid;

2-(4-ch!oro-2,6-dimethyl-phenoxy)-4-( 1 -methoxymethyl-propylamino)-s-methyl-
nicotinamide;

2-(4-chloro-2,6-dimethyl-phenoxy)—4-( 1 -methoxymethyi-propylamino)-G,N-dimethyl-
nicotinamide; )

2—(4-chloro-2,6-dimethyl-phenoxy)—N-(1-hydroxymeihyi-propylM-(1 -hydroxymethyi-
propytamino)-s-methyl-nicotinamide;

and pharmaceutically acceptable salts of the above compounds.

The invention also relates to a pharmaceutical composition for the treatment of ®a
disorder or condition the treatment of which can be effected or facilitated by antagonizing CRF,
inciuding but not limited to disorders induced or-facilitated by CRF, or (b) a disorder or condition
selected from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain,
asthma, psoriasis and aliergies; generalized anxiety disorder; panic; phobias, including social
phobia. agoraphobia, and specific phobias; obsessive-compulsive disorder; post-traumatic
stress disorder; sieep disorders induced by stress; pain perception such as fibromyalgia; mood
disorders such as depression, including major depression, single episode depression, recurrent
depression, child abuse induced depression, mood disorders associated with premenstrual
syndrome, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; chronic
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fatigue syndrome; stress-induced headache; cancer; irritable bowel syndrome, Crohn's disease;
spastic colon; post operative itleus; ulcer; diarrhez; stress-induced fever; human
immunodeficiency virus infections; neurodegenerative diseases such as Alzheimer's disease,
Parkinson's disease and Huntington's disease; gastrointestinal diseases; eating disorders such
as anorexia and bulimia nervosa: hemorrhagic stress; chemical dependencies or addictions,
including dependencies or addictions to alcohol, cocaine, heroin, benzodiazapines, or other
drugs; drug or aicohol! withdrawal symptoms; stress-induced psychotic episodes; euthyroid sick
syndrome; syndrome of inappropriate antidiuretic hormone; obesity; infertility; head trauma:
spinal cord trauma; ischemic neuronal damage, including cerebral ischemia, for example
cerebral hippocampal ischemia; excitotoxic neuronal damage; epilepsy; stroke; immune
dysfunctions including stress induced immune dysfunctions, including porcine stress syndrome,
bovine shipping fever, equine paroxysmal fibrillation, confinement dysfunction in chicken,
sheering stress in sheep, and human-animal interaction stress in dogs; muscular spasms;
urinary incontinence; senile dementia of the Alzheimer's type; multinfarct dementia;
amyotrophic iateral sclerosis: hypertension; tachycardia; congestive heart failure; osteoporasis;
premature birth; hypoglycemia, and Syndrome X in a mammal, including a human, or bird
comprising an amount of a compound of the formula |, Il or M, ora pharmaceutically acceptable
salt thereof, that is effective in the treatment of such disorder or condition, and a
pharmaceutically acceptable carrier.

The invention further includes 2 method for the treatment of (a) a disorder or condition
the treatment of which can be effected or facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, or (b) a disorder or condition selected from
inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis
and allergies; generalized anxiety disorder; panic; phobias, including social phobia,
agoraphobia, and specific phobias; obsessive-compulsive disorder; post-fraumatic stress
disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood
disorders such as depression, including major depression, single episode depression, recurrent
depression, child abuse induced depression, mood disorders associated with prermenstrual
syndrome, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; chronic
fatigue syndrome; stress-induced headache; cancer, irritable bowel syndrome, Crohn's disease;
spastic colon; post Operative ileus; ulcer; diarrhea; stress-induced fever; human
immunodeﬁciengy virus infections: neurodegenerative diseases such as Alzheimer's disease,
Parkinson's disease and Huntington's disease; gastrointestinal diseases; eating disorders such
as anorexia and bulimia nervosa; hemorrhagic stress: chemical dependencies or addictions,
including dependencies or addictions to alcohol, cocaine, heroin, benzodiazapines, or other
drugs; drug or alcohol withdrawal Symptoms; stress-induced psychotic episodes; euthyroid sick
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syndrome; syndrome of inappropriate antidiuretic hormone; obesity; infertility; head trauma;
spinal cord trauma; ischemic neuronal damage, including cerebral ischemia, for exampie
cerebral hippocampal ischemia; excitotoxic neuronal damage; epilepsy; stroke: immune
dysfunctions including stress induced immune dysfunctions, including porcine stress syndrome,
bovine shipping fever, equine paroxysmal fibrillation, confinement dysfunction in chicken,
sheering stress in sheep, and human-animal interaction stress in dogs; muscular spasms;
urinary incontinence; senile dementia of the Alizheimer's type; multiinfarct dementia;
amyotrophic lateral sclerosis: hyperiension; tachycardia; congestive heart failure; osteoporosis;
premature birth; hypoglycemia, and Syndrome X in a mammal, including a human, or bird
comprising administering to a subject in need of said treatment an amount of a compound of the
formula I, Horlll or 5 pharmaceutically acceptable sait thereof, that is effective in treating such
disorder or condition.

The present invention also provides a pharmaceutical composition for and a method of
treating a condition comprising administering a compound of I, I, or lli, in an amount effective fo
treat said condition, wherein said condition is selected from the group consisting of: a) abnormal
circadian rnythm; b) depression, further wherein a second compound for treating depression is
administered, said second compound for treating depression naving an onset of action that is
delayed with respect to that of said CRF antagonist; and ¢) emesis. The aforementioned
method can practiced according to the information provided in U.S. Provisional Patent
Application No. 60/151,183, fied August 27, 1999, which describes treatment of the
aforementioned conditions using CRF aniagonists in general and which is incorporated herein
by reference in iis entirety.

The compounds of formula L 1l, and 1Il, described herein can aiso be used to treat
forms of heart failure described in U.S. Serial No. 09/248,073, supra, and can be made into
pharmaceutical compositions therefore. .

Examples of more specific forms or manifestations of abnormal circadian rhiythm that
can be treated according to the present invention include, but are not limited to, time zone
change syndrome resuiting, seasonal affective disorder, shift-work sleep disorder, irreguiar
sleep-wake Apattem, delayed sleep phase syndrome resulting from said abnormal circadian
rnythm, advanced sleep phase syndrome, or non-24 hour sleep wake disorder. resulting from
said abnorma! circadian rhythm. Moreover, the compound of formula |, Il, or Il can be
combined in the method or pharmaceutical composition for treatment of abnormal circadian
rhythm with a second compound that is useful for treating a sleep disorder, for example
tachykinin antagonists, agonists for GABA brain receptors, metalonergic compounds, GABA
brain receptor agonists, SHT, receptor antagonists, and D4 receptor binding compounds.
However, other compounds or substances usefy] for treating a sleep disorder can be
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combined with a compound of formula L Il, or #1l. Such methods and compositions are
described in greater detail in U.S. Provisional Patent Application No. 60/151 ,183, supra.

In another embodiment, said condition is depression, and the second compound
having delayed action for treating depression is selected from the group consisting of
Selective serotonin reuptake inhibitors, tricyclic antidepressants, norepinephrine uptake
inhibitors, fithium, bupropion, sertraline, fluoxetine, trazodone, and a tricyclic antidepressant
selected from the group consisting of imipramine, amitriptyline, trimipramine, doxepin,
desipramine, nortriptyline, protriptyline, amoxapine, clomipramine, maprotiline, and
carbamazepine, and pharmaceutically acceptable salts and esters of the above-recited
compounds.

In another embodiment, the condition being treated is emesis, and the method further
comprises administering a second compoundv for treating emesis. The second compound for

treating emesis can be selected from, but is not limited to, tachykinin antagonists, SHT3

antagonists, GABA agonists, and substance P inhibitors. More specific categories of emesis
encompassed in the present invention include emesis induced by a condition or agent
selected from the group consisting of pregnancy, vestibular disorder, post-operative sickness,
gastrointestinal obstruction, reduced gastrointestinal motility, visceral pain, migraine, change
in intercranial pressure, chemotherapy, radiation, toxins, and opioid analgesics.
Detailed Description of the tnvention

Methods of preparing the compounds and compositions of this invention are described
below. In the discussion and reaction schemes that follow, R, through Rg, Ryy, Rys, Ris. Ry7,
Ris, A, B, G, the dashed lines and structural formulae |, 1, i, X, XI, X1l and IV, unless otherwise
indicated, are defined as above.

Whenever reference is made herein to alkyl, both straight and branched chain alkyl
groups are encompassed. For example, “C,-Cs alky!” encompasses both straight and branched

chain alkyl groups of one to six carbon atoms, including (but not limited to) methyl, ethyl,
isopropyl, t-butyl and hexyl.

Whenever R, or Rs is a heterocyclic group, attachment of the group is through a carbon
atom.

Whenever reference is made herein to C,-C, alkyl or C4-Cs alkyl which “may contain
ane double or triple bond” in the above definitions, it is understood that at least two carbons are
presentin the alkyl for one double or triple bond.

Whenever reference is made herein to halo or halogen; fluoro, chioro, bromo or iodo is
meant unless indicated otherwise,

The terms “treatment”. “treating”, and the like, are meant to inciude both slowing or
reversing the progression of a disorder, as well @s curing the disorder. These tefms also

012157

PR PPN (]



2]

10

20

30

35

012157

inciude alleviating or reducing the symptoms of a disorder or condition, even if the disorder or
condition is not actually eliminated and even if progression of the disorder or condition is not
iiself slowed or reversed. The term “treatment” and like terms also include prophylactic
treatment of disc;ders and conditions.

The term “haloalkyl” refers to an alkyl group substituted by one or more halogen atoms,
i.e. one or more fluoro, bromo, iodo, or chloro atoms. Moreover, it is understood that when an
alkyl group can be, according to this specification and claims, substituted with, €.g., one to nine,
e.g., nine atomns, that the optional one to nine fluorine atoms are only an option when a
sufficient number of carbon atoms is present in the alkyl group.

The term “aryl” in the definitions above means, unless otherwise indicated, an organic
radical derived from an aromatic hydrocarbon by removal of one hydrogen atom. Examples
of aryi groups are phenyl and naphthyl.

The term “heterocycioalkyl”, unless otherwise specified means a 4 to 8 membered
mono-carbocyclic ring or bicyclic ring, wherein at least one carbon atom is replaced with a
netero member selected from oxygen, nitrogen, N-(alky!), or S(O)m, wherein m is zero, 1, 2, or

(€8]

Generally, heterocycioalkyl groups comprise up to four hetero members, preferably 1, 2, or
hetero members. Heterocycloalkyl groups of the compounds of the invention can contain
opticnally from one to three doubie bonds. The term “heterocycloalkyl" also includes
heteroaryl groups. Examples of heteroary! groups inciude thienyl, benzothienyl, pyridyi,
thiazolyl, quinolyl, Pyrazinyl, pyrimidyl, imidazolyl, furanyi, benzofuranyl, benzothiazolyi,
isothiazolyl, benzisothiazolyl, benzisoxazolyl, benzimidazoiyl, indolyl, and benzoxazolyl.
Other examples of aryl groups are Pyrazolyl, triazolyi, tetrazolyl, isoxazolyl, oxazolyl, pyrrolyl,
isoquinolinyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl,
purinyi, oxadiazolyl, thiadiazolyl, furazanyi, benzofurazanyi, benzothiophenyl, benzothiva’zo-iyl,
benzoxazolyl, quinazolinyl, quinoxalinyi, naphthyridinyl, and furopyridinyl. Preferred heteroaryl
groups are thiazolyl, thienyl, benzothienyt, pyridyl, quinolyl, quinazolinyl, guinoxalinyl, pyrazinyl,
pyrimidinyl, indazolyl, imidazolyl, furanyl, - benzimidazolyl, benzofuranyl, benzothiazolyl,
benzisoxazoiyl, isothiazolyl, pyrazolyl, pyrrolyl, indolyl, Pyrrolopyridyl, oxazolyl, benzoxazolyl,
and benzothiadiazolyl.  Otner preferred heterocycloalky! groups are tetrahydrofurano,
teranydropyrano, morpholino, pyrrolidinoe, piperidino, piperazino, [2,2,1])-azabicyclic rings,
[2.2,2}-azabicyclic rings, [3,3,1]azabicyclic rings, quinuclidino, azetidino, azetidinono, oxindole,
dihydroimidazolq, and pyrrolidinono. Heterocyclolalkyl groups in the compounds of the
invention may be C-attached or N-attached where such is possible. ,

Compounds of the formula I wherein B is “NR4Rz, -NHCHR,R,, -OCHR¢R; or
-SCHRR,, and R, is methyl, ethyl or chloro (hereinafter Ris) may be prepared by reaction of a
compound of the formuia IV wherein D is G, and A, R4, R, and Z are as defined above with

o)
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reference to formuia I, with a compound of the formula BH wherein B is as defined immediately
above. The reaction is camied out in a solvent in the presence of a base at a temperature of
between about 0° to about 230°C. Suitable solvents are organic solvents such as
tetrahydrofuran (THF), acetonitrile, dimethylsulfoxide (DMSOQ), acetone, CCys alkyl aicohol,
chloroform  (CHCl3), benzene, xylene, toluene, suifolane, pyridine, quinoline, 2.4,6-
trimethylpyridine, acetamide, di«C,-Cp)alkylacetamide or 1-methyl-2-pyrrolidinone.

A preferred method of preparing compounds of the formula | wherein Ais -CR;and B is
-NR;Rz or -NHCHR;R; is the two step procedure described below. First, 2 compound of the
formula IV is reacted with an excess of R4NHM, or NH; or an equivalent NH; precursor (eg..
NéNa, nBu,N'N;- or NH2OH) at temperature from about 75°C to about 250°C and at a pressure
from about 0 to about 300 psi, in an appropriate solvent, as described above, to form a
compound of the formula | wherein B is -NHRh -NHz, -NH,OH or -N,. Cempounds of the
formula | wherein B is -N, or -NH,OH can be converted into the corresponding compounds of
formula | wherein B is -NH; by methods well known in the art such as hydrogenation or
reduction. Alkyiation of a compound of the formula | wherein B is -NHR, or -NH, with an
appropriate alkyl halide in the presence of an appropriate base such as lithium or sodium
bistrimethyisilylamide, lithium or sodium diisopropylamide, n-butyllithium or potassium t-
butoxide, in an appropriate solvent such as THF, dioxane or methylene chioride, will yield the
corresponding compound of formuia | wherein Bis -NR;R,. Alternatively, reductive amination of
@ compound of the formula | wherein B is -NHR; or -NH,, for example, acylation, followed by
reduction with a borohydride (e.g.. sodium borohydride) will form the corresponding compound
of formula | wherein B is -NR:R; or NHCHRR..

When B is -NR4R; or -NHCHR\R;, an excess of BH may be used both as a reagent
and as a base. Bases other than BH such as potassium carbonate, tri~(C4-Ce)alkylamine or
sodium hydride may also be used. The reaction is carried out at a temperature of about 75° to
230°C. When the reaction is caried out in the presence of a base, such as sodium hydride,
potassium C4-C, alkoxide, or an organolithi'um compound such as n-butyllithium, a molar
equivalent of the amine is used.

When B is -OCHR;R; or -SCHR;R,, a base which is Capable of deprotonating BH may
be used, such as an alkali metal hydride such as sodium or potassium hydride, or an
organometallic base such as sodium diisopropylamide, sodium bis(trimethyisilyl)amide, fithium
diisopropytamide, lithium bis(trimethylsilyl)amide, sodium or potassium C4-C, alkoxide, or n-
butyllithium. The solvent used can be, for example, tetrahydrofuran, acetonitrile,
dimethylsulfoxide, acetone, methylene chioride, toluene, a C2-Cs alcohol, chloroform, benzene,
xylene, or 1-methyl-2-pyrrolidinone, and the reaction temperature can range from about 0°C to
about 180°C, and is preferably from about 50°C to about 80°C.
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Compounds of the formulae L 1l and 1l wherein B is as defined with reference to
formuize |, 1] and Il and Rs is defined with reference to the same except that Ry is not methyl or
ethyl (hereinafter Rag, which is defined as R with the exception that it can not be methyl or
ethyl) may be prepared by reacting a compound of the formulae |, Il or Ill wherein R; is chioro
with a nucleophile of the formula RaoH with or without an organic or inorganic base. Suitable
bases include sodium and sodium hydride, when RzoH is an atkanol or an akane thiol; and
weaker bases such as potassium carbonate or triethylamine when RzH is an amine. The
compounds of formula | wherein Rz is fluoro may be prepared from the corresponding
compounds wherein Ry is chloro on reaction with tetrabutylammonium fluoride. Suitable
solvents are dimethylsulfoxide, tetrahydrofuran, or methylene  chioride, preferably
tetranydrofuran.

Compounds of the formuiz | wherein B is -CRR,R,, -C{C=CR:R12)Ry, -CHR,ORs,
-CHR:SR.,, or -C(O)R, and R; is R4s, @s defined above, may be prepared as depicted in
Scneme 1.
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Compounds of the formuia IV wherein D is cyano and A, Ry, Rs, and Rig are as defined
above having formula IVA (not shown), prepared by reacting the corresponding compound
wherein D is chloro with potassium cyanide or copper cyanide in dimethylsuifoxide, 1-methyi-2-
pyrrolidinone, N,N-dimethylformamide (DMF) or acetamide, are reacted with a Grignard reagent
containing group R,, as defined above, to form the compounds of formuia 1A Further reaction
of the compound of formulz 1A with a Grignard reagent containing R4 as defined above provides
the compound of formula IB. Corresponding compounds of formula IC wherein B” is -
CR;RRy4, or -CY{ C=CR2zRz)R, may be prepared by conventional methods. Thus, reaction of IB
with an acid, such as concentrated sulfuric acid in acetic acid, or Burgess inner salt, such as
(carboxysulfamoyi)tristhylammonium hydroxide methy! ester, gives @ compound of formuia IC
wherein B’ is -C(=CR2R12)Ry. Hydrogenation of a compound wherein B is -C{(=CR;R2)R; using
2 palladium/carbon (Pd/C) or platinum dioxide catalyst gives a compound IC wherein B’ is
CHRyR.. Reaction of compound IB  with diethylaminosulfur  trifluoride  or
triphenyiphosphine/carbontetrachioride affords a compound IC wherein B’ is -CR4RyF or -
CRyR:C, respectively. Reduction of a compound of formulz 1A with sodium borohydride gives a
compound | wherein B is -CHR,OH. Alkylation of this -CHR,OH group with alkyl halide such as
alkyi iodide in the presence of a base such as sodium hydride at room temperature affords a
compound of formuie | wherein B is -CHR;0R,..

Compounds of the formula i wherein R; is R,g as defined above may be prepared from
compounds of the formula IV wherein Ris, Re, Rs and A are as defined before, D is chioro, and

YRz is NH or -CHR,, wherein Ra is cyano or -COO(C-C. alkyl), hereafter formula VB, as
shown in Scheme 2.
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Compounds of the formula VIl wherein R, and R are each hydrogen-and Y is N may
be prepared by heating compounds of formula IVB with an acid catalyst in a suitable solvent
such as toluene, benzene, t-butanol, acetonitriie and acetone, preferably toluene. The acid
catalyst may be sulfuric acid, hydrochioric acid, p-toluene sulfonic acid, or methylsulfonic acid,
preferably p-toluene sulfonic acid.

When Y in formula VB is CH or N, a base may be used to deprotonate the proton of
the compeund of formula IVB. Suitable solvents are tetrahydrofuran, toluene, and methylene
chloride, suitable reaction temperatures are between about -78°C and 100°C, preferably -78° to
50°C, and suitable bases are sodium hydride, potassium hydride, potassium t-butoxide, fithium
bis(trimethylsilyl) amide, and lithium or sodium diisopropylamide.

Compounds of the formula VIl wherein R, and Rg are each hydrogen may be
deprotonated with a base such as soditim hydride, or an organometallic compound such as
lithium bis(trimethylsilyl)amide followed by quenching with an electrophile compound containing
the groun R,, such as R4l wherein L is a leaving group such as iodo, bromo, mesylate, tosylate
or with p-tolyl-N-fluoro-N-C,-Cs alkyl sulfonamide, iodine, p-nitrobenzene, dimethylformamide,
di(C+-C, alkyl)ketone, formaidehyde, (C4-C, alkyl) aidehyde or bromine, to provide a compound
of formula VIl wherein R, is flucro, chioro, bromo, iodo, hydroxy, Cs-Cs alkyl, S{(C+-C, alkyl),
CHO, CH(OH)(C+-C, alky!), C{OH)(di-C1-C, alkyl) or CH,OH. Further conventional alkylation of
the hydroxy group or oxidation of the thioalky! group leads to compounds of formula VIl wherein
Rs is C.-Cs alkoxy and SO.(C+-Ca alkyl) wherein n is 1 or 2, respectively. Oxidation of
compounds of formula VI wherein R, is hydroxy and R is hydrogen affords corresponding
compounds wherein CR4Rs is C=0, which on reductive amination with an appropriate amine
convert into corresponding compounds wherein R, is amino. The compounds of formula VI
wherein R; is nitro or amino may be formed by reacting compounds of formula VIl wherein R
and Re are both hydrogen with alky! nitrite to form compounds wherein CR,R; is C=NOH and
oxidizing or reducing to give the compounds of formula VIl wherein R4 is nitro or amine,
respectively,

Compounds of the formula VIl, when one of R, and Rs is hydrogen, may be converted
into corresponding compounds wherein Ry and Ry; are both hydrogen by reduction with a
reducing agent such as lithium aluminum hydride in tetrahydrofuran. The same reduction leads
fo compounds wherein Ry is hydrogen and Ry is hydroxy, when both of R, and Rs are not
hydrogen. Alkylation when R,; is hydroxy with C.-C, alkyl iodide in the presence of sodium
hydride gives the corresponding compound wherein Ry7 is O(C+-C4 alkyl). Reaction of
compounds of formula VIl with an organomstallic compound such as di(C4-Cg alkyl)zine, C+-Cs

alky! lithium, or C+-Cq alkyl magnesiumbromide affords compounds of formula Vil wherein one_
of Ryg or Ry7 is C1-Ce alkyl and the other is hydroxy.

=
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The conversion of compounds of formula Vil to corresponding compounds of formula
t1A Is by the methods described above for preparation of compounds of formula |.

The compounds of formula il wherein G is oxygen or sulfur and Rg is hydrogen may be
prepared by reacting compounds of formuia | wherein Ry is amino and Z is NH with phosgene,
diphosgene, triphosgene or thiophosgene. The reaction is in the presence of a base such as
tri(C+-C,4 alkyl)amine in a suitable soivent, preferable teh'ahydroﬁ.x_rane at about -78° to about
50°C, preferably at 0°C to room temperature. Standard alkylation of these compounds wherein
Re is hydrogen with a suitable base such as sodium hydride in a suitable solvent such as dry
tetrahydrofuran provides compounds of the formuia IIf wherein Rg is C4-C, alkyl.

Compounds of the formula lll wherein @ is alkyl may be prepared by reacting a
compound of the formula | wherein R, is amino and Z is NH with 2 compound of the formula
GC(OC-C, alkyl); in the presence of an acid such as p-toluenesulfonic acid (p-TsOH),
methanesulfonic acid (MsOH), hydrogen chioride gas (HCly) or concentrated sulfuric acid
(H28Q4) in an appropriate sovient such as toluene, xylene, benzene, dioxane or THF at a
tempeature from about room temperature to about 140°C, Lreferably from about 50°C to about
the reflux temperature. Alternatively, a compound of the formula | wherein R, is amino and Z is
NH can be reacted with [G(C=0)1,0, G(C=0)C! or G(C=0)F in the presence of a base such as
pyridine, a derivative of pyridine or 2 tri~(C+-Cy)alkylamine, in an appropriate solvent such as
CH,Cl;, CHCls, THF, dioxane, toluene or benzene, at a temperature from about 0°C to about
the reflux temperature of the reaction mixture, preferably from about 0°C to about room
temperature, followed by nng cyciization under acidic conditions (e.g., with pTSOH, MSOH,
HCly, hydrogen bromide gas (HBrg) or concentrated H2SQy). The ring cyciization can be carried
out in an appropriate solven: such as a C4-Cs alcohol, toluene, xylene, benzene, dioxane or
THF. Suitable temperatures for this reaction can range from about room temperature to about
140°C. Preferably, the reastion temperature is between about 50°C and about the reflux
temperature.

Compounds of the formuia 1il wherein G is -O~(C4-C; alkyl) or -OCF; may be prepared
by reacting a compound of tne formula Il wherein G is oxygen and Rg is hydrogen with a
compound of the formula GOSO,CF, in the presence of a base such as tri(C,-C, alkylyamine, or
with lithium bistrimethyisilylamide in HMPA or DMF, and then quenching the reaction with a
compound of the formula GOS0,0G or G-X wherein X is bromo, chloro or SO,CF;.

The compounds of formula [V wherein D is chloro and ZRs is NHRs may be prepared
from compounds of formulz V:
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wherein A and R, are as defined with reference to formula | and Ry is as defined above, by

reaction with RsNH,. The reaction is in tetrahydrofuran or dimethyisulfoxide at about 0°C to

about 150°C, preferably 50° to 130°C. The compounds of formula IV wherein D is chicro and

5 ZisQ, 8, CHRy, wherein Ry is an eiectroh deﬁcient group such as cyano, C(=0O)R, COOR,

wnerein R is C4-Cq4 alkyl, benzoyl or allyl, or SO,- pheny! wherein n = 0, 1 or 2 may be

prepared by reacting comoounds of formula V with RsOH, RsSH, RsNH; or RsCHRay. The

reaction proceeds in the presence of a base which is capable of deprotonating RsZH, such as

sodium hydride, potassium hydride, potassium carbonate, lithium or sodium

10 bis{trimethyisilyl)amide, lithium or sodium dialkylamide, sodium or potassium (C+-C, alkoxide)

or n-butyllithium, with or without other organometal halides such as copper (1) bromide, iodide

or chioride, copper (ll) oxide, copper (1) oxide, copper metal and trialkyitinchioride. Examples

of solvents that may be used are tetrahydrofuran, dimethyisulfoxide, acetonitrile, methylene

chioride, 1-methyi-2-pyrrolidinone, pyridine, quinoline, N,N-dialkylacetamides, 2.,4,6-

15 trimethylpyridine, N,N-dialkylformamides, e.g., N,N-dimethylformamide (DMF), hexamethyl

phosphoramide and toluene. The reaction temperature may range from about 0°C to about
180°C, and is preferably from about 0° to about 150°C.

Compounds of the formula IV wherein A is CR;, D is chioro and Z is O, S, CHR2 may

be prepared by reduction of compounds of formula X, depicted below, wherein Ry and Z are as

20 cefined immediately above, with a reducing agent such.as phosphorous trichloride in an

appropriate soivent such as methylene chioride or chioroform at temperature from about 0°C to

about 100°C, preferably from about room temperature to about the refiux temperature of the
soivent,
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Compounds of the formula X may be prepared from compounds of the formula XI, depicted
above, wherein R, is as defined as it is for formula | and Ry is as defined above (i.e., methy!
or ethyl), by reaction with a compound of the formula RsOH, RsSH or RsCHR,;. This reaction
proceeds in the presence of a base which is capable of deprotonating RsZH, such as sodium
hydride, potassium hydride, lithium, sodium or potassium bis(trimethyisilyl)amide, lithium,
sodium or potassium dialkylamide, sodium or potassium C;-C,alkoxide, or n-butyllithium.
Suitable solvents include tetrahydrofuran, dioxane, dimethyisulfoxide, 1-methyl-2-
pyrrolidinone,  pyridine, N,N-di<(C4-C.  alkyl)acetamides, acetamide, N,N-gdi-(C;-Cq
alkyliformamides, acetonitrile, methylene chioride, touluene and xylene. Suitable reaction
temperatures may range from about -78°C to about 150°C, and are preferably between about
-40°C to about 150°C.

Compounds of the formula XI may be prepared by reacting the corresponding
compounds of formula V wherein A is -CR; and R, and R,y are defined as above, with an
oxidizing agent such as m-chicroperbenzoic acid, peracetic acid or pertrifiuoroacetic acid, in a
solvent such as methyiene chioride, chioroform, acetic acid, DMF, methano! or a mixture of one
or more of the foregoing soivents, at temperature from about 0°C to about 100°C, preferably
from about room temperature to about 60°C.

When Ry is an electron withdrawing group such as a NO,, -COO(C;-C..alkyl), -COOH,
CN or -CO(C,-C,)alkyl, the reaction order for the coupling reactions that introduce the B and
ZRs groups in the synthesis of compounds of formula | may be reversed. The B group may be
introduced before the ZRs coupling step using the methods analogous to those described
above. For example, compounds of the formula | wherein R, is an election deficient group may
be prepared by reacting a compound of the formuta XlI with a compound of the formula HZRs.
Compounds of the formuta XIl may be prepared by reacting & compound of the formula V
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whnerein A is CRy; and R, and R, are defined as above with a compound of the formula B"H in
tne presence of a base.

Compounds of the formula IV wherein D is chloro and Z is -N(C4-C, alkyl) may be
prepared by reacting the corresponding compounds wherein Z is NH with a base, at a
temperature from about -78°C to about 100°C, preferably from about 0°C to about room
temperature, followed by quenching with C,-C, alkyl iodide or bromide. Suitable bases include,
for exampie, sodium hydride, lithium or sodium bis(trimethyisilyl)amide, lithium or sodium
dialkylamide, and n-butylfithium. Suitable solvents include, for example, tetrahydrofuran,
dimethyisulfoxide, toluene, benzene or methylene chioride.

Compounds of the formula IV wherein D is chioro, hydroxy or OP wherein P is a
standard protecting group for hydroxy and Z is ~CR13R44 may be prepared by alkylation, using
an Ry containing alkylating agent such as Rial, compounds of the formula IV wherein Z is -
CHR;; in the presence of a base that is capabie of aeprotonating the proton in the Z group, as
mentioned above, followed by quenching with an Ry, containing alkylating agent such as R,,l.
Heating compounds of the formula IV wherein D is chloro or hydrogen and Z is -CH(CN) in
about 85% phasphoric acid at about the reflux temperature yields the corresponding
comoounds of formula IV wherein D is hydroxy and Z is CH;. Deprotonation of the compounds
of formule IV wherein Z is CH with & base, such as described above for deprotonation of RsZH,
followed by quenching with 2 suitable electrophile such as a (C4-Cs alkyliodide, iodine,
broming, acetyichloride, formaidehyde, acetone, p-tolyl-N-fiuoro-N-(C,-Cg alkyl)suifonamide,
nitrobenzene, C,-Cg alkylnitrite, ethylene oxide or dihaloethane yields the corresponding
compounds of formula IV wherein Z is -CHR 3, -CH(OH), cyclopropyl or -C(NOH). Further
alkylation of compounds wherein Z is -~CHR 3, €.9., as described immediately above, with an
alkylating agent of the formula Rsel, produces the corresponding compounds wherein Z is -
C(R13Rua). :

Conversion of -C(Rs)NOH or -CH(OH)R; to C(O)Rs may be accomplished by known
methods.  Hydrogenation or reduction of compounds wherein Z is -C=NOH provides
compounds wherein Z is -CHNH,. Some of the intermediates may require a protecting or
deprotecting procedure to control the reaction selectivity using standard organic chemistry.

Compounds of the formula V wherein A is N (hereinafter referred to as compounds of
the formula VB) or A is CRy (i.e., compounds of the formula VA), and R, and Ry are defined as
they are for formuia I, may be prepared by reacting the corresponding compounds of formulae
VIB and VIA, respectively, with 1 equivalent or an excess of POCl; at a temperature from about
room temperature to about 1 80°C, preferably at the reflux temperature, with or without a
solvent. Compounds of formula VIA may be prepared by the methods analogous to those
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described in the literature and well known to those skilled in the art. (See Helv. Chimica Acta.,
25, p. 1308-1313 (1942)).

-29-

Compounds of formula VIB may be prepared by reacting 1 equivalent of the HC! salt of
R1gC{(=NH)(NH,), 1 equivalent of RsCH(COO-(C4-C, alkyl))., and 2 equivalents of a base such
as a sodium alkoxide, e.g., sodium methoxide in a mixture of an alcohol (g.g., methanol), and
acetone at a temperature from about 50°C to about 200°C, preferably at the reflux temperature.

OH

VIR, A = CR,
VIB, A = N

When compounds of this invention contain one or more chiral centers, it is understood that

i

the invention includes the racemic mixtures as well as all individual enantiomers and
diastersomers of such compounds, and mixtures thereof,

The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formulas L W, or 1lt, but for the fact that one or more atoms are
repiaced by an atom naving an atomic mass or mass number different from the atomic mass
Or mass number usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chiorine, such as H, "', “C, BF, B ang 13

)

Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other iéotopes of other atoms
are within the scope of this invention. Isotopically-iabeled compounds of the present
invention, for example those into which radioactive isotopes such as *H and “C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., *H,
and carbon-14, i.e., *C, isotopes are particularly preferred for their ease of ;;reparation and
detectability. ''C and "F isotopes are particularly useful in PET (positron emission
tomography), and ' isotopes are particularly useful in SPECT (single photon emission

computerized tomography), all useful in brain imaging. Further, substitution with heavier

isotopes such as deuterium, i.e., 2, can afford certain therapeutic advantages resulting from

greater metabolic stability, for example increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some circumstances. Isotopically labeled
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compounds of formulas 1, Ii, or Il of this invention can generally be prepared by carrying out
the procedures disclosed in the Schemes and/or in the Examples below, by substituting a
readiiy available isotopically labeled reagent for a non-isotopically labeled reagent.

The acid addition salts of compounds of the formulae I, Il and ili ("the active
compounds of this invention) can be prepared in a conventional manner by treating a solution or
suspension of the corresponding free base with one chemical equivalent of a pharmaceutically
acceptable acid. Conventional concentration or crystallization techniques can be employed to
isolate the salts. lliustrative of suitabie acids are acetic, lactic, succinic, maleic, tartaric, citric,
glucenic, ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrobromic,
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p-
toluenesulfonic, and related acids.

The active compounds of this invention may be administered alone or in combination
with pharmaceutically acceptable carriers, in either single or multiple doses. Suitable
phamaceutical carriers include inert solid diluents or filers, sterile aqueous soiutions and
various organic solvents. The pharmaceutical compositions formed by combining the novei
compounds of formulag |, Il and Il and their pharmaceutically acceptable carriers can then be
readily administered in a variety of dosage forms such as tablets, powders, lozenges, syrups,
injectable solutions and the Jike. These pharmaceuticai compositions can, if desired, contain
additional ingredients such as flavorings, binders, excipients and the like. Thus, for purposes of
oral adminisiration, tablets containing various excipients such as sodium citrate, calcium
carbonate and calcium phosphate may be employed along with various disintegrants such as
starch, methyicelluiose, alginic acid and certain complex silicates, together with binding agents
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such
as magnesium stearate, sodium lauryi sulfate and talc are often useful for tabletting purposes.
Solid compositions of a similar type may also be employed as fillers in soft and hard filled
gelatin capsules. Preferred materials for this include lactose or milk sugar and high molecular
weight polyethylene glycols. When aqueous Suspensions or elixirs are desired for oral
administration, the essential active ingredient therein may be combined with various sweetening
or flavering agents, coloring matter or dyes and, if desired, emuisifying or suspending agents,
together with diluents such as water, ethanol, propylene glycol, glycerin and combinations
thereof.

For parenteral administration, solutions containing an active compound of this invention
or a pharmaceutically acceptabie salt thereof in sesame or peanut oil, agueous propylene
glycol, or in sterile aqueous solution may be employed. Such agqueous solutions shouid be
suitably buffered if necessary and the liquid diluent first rendered isotonic with sufficient saline
or glucose. These particular agueous solutions are especially suitable for intravenous, ‘
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intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous media
employed are all readily available by standard techniques known to those skilled in the art.

The effective dosages for compounds of the formulae I, Il or Il and their salts will
depend on the intended route of administration and factors such as the age and weight of the
patient, as generally known to a physician. The dosages will also depend on the particular
iliness to be treated. For instance, the daily dosage for stress-induced illnesses, inflammatory
disorders, Alzheimer's disease, gastro-intestinal diseases, anorexia nervosa, hemorrhagic
stress and drug and alcohol withdrawal symptoms will generally range from about 0.1' to about
50 mglkg body weight of the patient to be treated. The effective dose c¢an be determined by
those of ordinary skill in the art by reference to texts pertaining to treatment of the particular
disorder or condition to be treated. )

Methods that may be used to determine the CRF antagonist acivity of the active
compounds of this invention and their pharmaceutically acceptable salts are described in
Endocrinology, 116, 1653-1659 (1 985) and Peptides, 10, 179-188 (1985). The binding activities
for compounds of formulae I, It and 1I l, expressed as ICq values, generally range from about 0.5
nanomolar to about 10 micromolar.

The present invention is iliustrated by the following examples. It will be understood,
however, that the invention is not limited to the specific details of these examples. Melting
paints are uncorrected. Proton nuciear magnetic resonance spectra ("H NMR) and C* nuciear
magnetic resonance spectra (C* NMR) were measured for solutions in deuterochioroform
(CDCls) and peak positions are expressed in parts per million (ppm) downfieid from
tetramethylsilane (TMS). The peak shapes are denoted as follows: s, singlet; d, doublet; t,
triplet; g, quartet; m, multiplet; b, broad.

The following abbreviations are used in the Examples: Ph=phenyl; iPr=isopropyi;
HRMS=high resolution mass spectrum.

Examgle 1

The compounds beiow were prepared by reaction of (2-chloro-8-methyl-3-nitro-
pyridin-4-yl)-(alkyl- or dialkyl)-amine with substituted phenol by a method analogous to the
following: To a mixture of (2-chioro—6-methyt-3-nitro-pyridin-4-yl)—(alkyl- or dialkyl}-amine (1
mmol) and 2,4,6-trimethylphenc! (1 mmol) in dry THF was added potassium tert-butoxide (1
mmol) and the resulting mixture was stirred at room temperature until all starting material was
consumed. The mixture was quenched with water and extracted with ethyl acetate. The
organic layer was dried and concentrated to give the title compound after purification through
silica gel column chromatography:
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2-:’2-(4-ChIoro—2,6-dimethyl-phenoxy)-6-methy!-3-nitro-pyridin-4-( S)ylaminol-butan-1-

ol

1H NMR(CDCl;) d 7.69(,1H), 6.289s,1H), 3.65-3.80(m,2H), 3.60m,1H), 2.12(s,3H),
2.08(s,6H), 1.8(brs,1H), 1.5-1.8(m,2H), 1.01(t,3H) ppm.

{1 -Methoxymethyl~propyl)-[6-methv!-3-nitro—2-(4~triﬂuoromethoxy-phenoxv)-pyridin-4-
yil-amine

yellow solid, mp. 75-76 °C, Anal. For CisH20N3s0OsF 5, cale. C52.05; H, 4.85; N, 10.12;
found, C, 52.14; H, 5.04; N, 10.13

2-(2-Amino-4.G-dich}oro—phenoxy)-6-methyl-3-nitro-oyridin-4-yﬂ-(1-methoxymethyl-
propyl)-amine

1H NMR (CDCly) d 8.55(d,1H), 7.23(d,1H), 7.00(d,1H), 6.05(s,1H), 3.68(m,1H),
.48(m.2H), 3.38(s,3H), 2.35(s,3H), 1.78(m,1H), 1.65(m, 1H), 0.99(t,3H) ppm.

3-Methoxy-2-14-(1 -methoxymethy!-prooy!amino)-s-methy!-s-nitro-pyrid in-2-vioxyl-
pDenzaldehvde

yellow solid, mp. 126.5-130.5°C, Anal. For C1eH23N30g, caic. C58.60; H, 5.95; N,
10.78; found, C, 58.45; H, 8.11; N, 10.32

f2-(2,6-Dibromo-4-triﬂuoromethoxv-ohenoxy)-S—methvf-B-nitroopvridin-dr-yﬂ-(‘i-
methoxymethyl-oropyl)-amine

yellow solid, 1H NMR(CDCl3) d 8.00(d,1H), 7.49(,2H), 6.35(s,1H), 3.64(m,1H),
2.53(m,2H), 3.43(s,3H), 2.20(s,3H), 1.8-1 -9(m,4H), 1.04(t,3H)ppm.

[2;(2-8romo-4-ch!oro—6-methoxv-phenoxy)-s-methyi-3-nitro-pyridin-4—yl}-(1-
methoxvmethvl-oropyl)—amine

yeliow solid, mp. 111.8-113.6°C, Anal. For C15H21N;05BrCl, calc, C, 45.54; H, 4.485;
N, 8.85; found, C, 45.94: H, 4.32: N, 8.68 .

&(2,4-Dichloro—phenoxy)-s-methy!-s-nitro-pyrid in-4-yi1-(1 -methoxymethyi-propyl)-

amine

1H NMR (CDCl,) d 7.83(d,1H), 7.46(d,1H), 7.30(dd,1H), 7.15(dd,1H), 6.33(s,1H),
3.65(m, 1H), 3.51(m,2H), 3.42(s,3H), 2.21(s,3H), 1.82(m, 1H), 1.68(m,1H), 1.03(t,3H) ppm.

2-( 2-8romo-6~chioro-4-methoxy-—phen oxy )-6-met'nyl—3-nitro-pyridin-4—yl}-( 1-
methoxymethyl-propyl)-amine .

1H NMR(CDCly) d 7.88(d,1H), 7.04(d,1H), 6.83(d,1H), 6.27(s,1H), 3.79(s,3H),
3.80(m,1H), 3.4-3.5(m,2H), 3.38(s,3H), 2.15(s,3H), 1.78(m,1H), 1.64(m,1H), 0.99(1,3H)

Q-Methoxymethyl-propyl)-[6-methyl-3-nitro-2-(2,4,6-trimethoxy—phenoxy)-pyridin-4-
yil-amine

mp. 126.8-129.5°C; Anal. For C20Hz7N;05 calc. C, 57.00; H, 6.46; N, 9.97; found C,
56.94; H, 6.85; N, 9.686.
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Example 2
2-Chloro-N-f4-(1 -ethvl-procyiamino)-6-methvl-2-(2,4,B-trimethy!-phenoxy)-pyrid in-3-

vil-acetamide

To a solution of N-4-( 1-ethyi-propyl)-s-memyl-z-(ZA,6-trimethyl-phenoxy)—pyridine—
3,4-diamine (250 mg, 0.763 mmol) in dry THF was added chloroacety! chloride (86 mg, 0.763
mmol) and triethylamine (77 mg, 0.763 mmol) at 0°C. The resulting mixture was warmed to
reom temperature and stirred for 1 hr. The mixture was quenched with water and extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered, and
concentrated to-dryness to give the title compound as a solid. The solid was purified through
silica gel column chromatography to give 280 mg(91%) of tan crystals, mp. 152-154°C.

1H NMR(CDCla) d 8.07(brs,1H), 6.88(s,2H), 6.16(s,1H), 4.75(m,1H), 4.25(s,2H),
3.33(m,1H}), 2.30(s,3H), 2.18(s,3H), 2.08(s,6H), 1.4-1.75(m,4H), 0.97(t,6H) ppm.

The following compounds were prepared by an analogous method to that in the
preceding paragraph:

3-Chioro-N-{4-(1 -ethyt-oropviamino)-6-methyl-2-(2,4,6-trimethy£-phenoxy)-pyridin~3-
yli-propionamide

tan solid,mp. 183-185°C. Anal. For C23H32CIN3O; calc, C, 66.09; H, 7.72; N, 10.05;
found, C, 66.27; H, 7.87: N, 8.99.

2-Chloro-N-[4-{1-ethyl-prop viamino )—6—methyl-2-(2,4,S-trimethyl-ohenoxy)-pyridims-
yll-propionamide

mp. 170-172°C, Anal. For C23H32CINO, caic, C, 68.09; H, 7.72; N, 10.05; found C,
66.20; H, 7.52; N, 10.08.

Example 3
N3-Aﬂyl-N4~(1-ethvi-prcoyf )-6-methy5-2-(2.4,B-trimethy{—ohenoxy)-pyridine-B,4-
diamine

To a solution of N—4—(1-ethyt-pr0py!)-6-rnethyl-2-(2,4,G-trimethyl-phenoxy)—pyridine
3,4-diamine (500 mg, 1.52 mmol) in dry THF was added M in THF of lithium
bis(trimethylsilyl)amide (1.6 mi, 1.6 mmol) at -78°C. After stirring at —78°C for 10 min, ally
bromide (0.13 mi, 1.52 mmol} was added and the resulting mixture was stired at that
temperature for 20 min, then warmed to room temperature ovemight. The mixture was
quenched with water and extracteg with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated to dryness to give the title compound as
a green-blue oil. The oil was purified through silica gel column chromatography using 5%ethy!
acetate in hexane as eluent to give a yellow crystal, mp. 86-88°C.

1H NMR(CDCl,) d 6.87(s,2H), 6.0(m,2H), 5.2-5.35(m,2H), 4.8(d,1H), 3.54(d,2H),
3.3(m,1H), 3.05(s,1H), 2.30(s,3H), 2.14(s,3H), 2.09(s,6H), 1.4-1 B(m,4H), 0.96(t,6H) ppm.
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The following compounds were prepared by an analogous method:

N3-(3-Chloro-oronyl)—N4-(1-ethyl-propvl)-6-methyl~2—(2,4,6-trimethy1-phenoxy)—
pvridine-3.4-diamine

1H NMR(CDCls) d 6.85(s,2H), 6.05(s,1H), 4.9(d,1H), 3.8(m,2H), 3.3(m,1H),
3.1(m,2H), 2.3(s,3H), 2.159s,3H), 2.04(s,6H), 1.78m,2H), 1.5(m,2H), 1.0(m,8H) ppm.

N4-(1-Ethyl-propyl )-6-methyl-N3-propa-1 ,2-dienyl-2-(2,4,6-trimethyl-phenoxy)—
2yridine-3,4-diamine ‘

1H NMR(CDCl,) d 8.93(d,1H), 6.86(s,2H), 6.86(m,1H), 6.09(s,1H), 5.4-5.6(m,2H),
5.54(d,1H), 3.27(m,1H), 2.27(s,3H), 2.12(s,3H), 2.05(s,6H), 1.6(m,4H), 0.94(t,6H) ppm.

Example 4
2-(3-Amino-2-(4-chtoro-2,6-dimethvt-phenoxv)-G-methy!-ovridin-4-(S)-y!amino]—butan-

1-ol

A mixture of 2-[2~(4—Chloro—2,6—dimethyl-phenoxy)-6—rnethyl-B-nitro-pyridin-4-(S)-
yiamino}-butan-1-ol (120 mg) and Fe (73 mg) in 12 mi of 1:1 of ACOH:H20 was heated at
reflux for 2 hr. The reaction mixture was concentrated to dryness. The residue was quenched
with water, besified to pH 12 and filtered through celite. The filtrate was extracted with
chloroform. The organic layer was washed with brine, dried and concentrated to give the title
compound as z yellow solid. The solid was purified through silica gel column chromatography
using 1:1 ZtOAc:hexane as eluent to give the litle compound as & white solid, mp. 161-
1620C.

1H NMR(CDCl) d 7.03(s,2H), 6.15(s,1H), 3.75(m,2H), 3.47(m,1H), 2.25(brs,3H),
2.08(s,6H), 1.5-1.8(m,2H), 0.98t,3H) ppm

Example 5

2-(4-Chloro-2,6-dimethy!-ohen oxy}-4-(1 -ethyl-propylamino)—6-methyl-nicotinic acid
methyl ester -
A mixture of 4-chloro-6-methyi-2-(4—Chioro-2,G-dimethyf-phenoxy)—nicotinic -acid
methyl ester (77mg, 0.226 mmol) and 1-ethyl-propyl-amine in DMSO was heated at 120°C for
4 hr. The mixture was quenched with sat. ammonium chioride, water, brine and extracted
with ethyl acetate. The organic layer was dried and concentrated to give 140 mg of yeliow
solid. 1HNMR(CDCl;) d 8.10(d,1H), 7.03(s,2H), £.09(s,1H), 3.88(s,3H), 3.35(m,1H),
2:10(s,3H), 2.08(s,6H), 1.5-1.7{m,4H), 0.96(1,6H) ppm.

. Exampie 6

2-(4-Bromo-2,6-dimethyl~phenoxy)—4—(1-ethyl-propylamino)—6~methyl-nicoﬁnic acid
methyl ester

A mixture of 4~chloro-6-methyl-2-(4—bromo-2,s-dimethyl-phenoxy)-nicotim’c acid
methyl ester and 1-ethyl-propyl-amine in DMSO was heated at 120°C for 16 hr. The mixture
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was quenched with water, brine and extracted with ethyl acetate. The organic layer was dried
and concentrated to dryness. The residue was purified through silica gel column
chromatography using hexane to 3% ethyl acetate in hexane as eluent to give the title
compound as a white solid. 1H NMR(CDCI3) d 8.1(d,1H), 7.18(s,2H}), 6.08(s,1H), 3.87(s,3H),
3.35(m, 1H), 2.10(s,3H), 2.08(s,6H), 1.4-1 .7(m,4H), 0.96(t,6H) ppm.

Example 7
4-(1 -Ethyi-prop-z-ynviamino)-6-methy(-2-(2 ,4,6-trimethyi-phenoxy)—nicotim'c acid

‘ methyl ester

_ A mixture of 4-chloro-6-methy!-2-(2,4,6-trimethyl-phenoxy)-nicotinic acid methyl ester
and 1-ethyl-propyl-amine in DMSO was heated at 130°C overnight. The mixture was
quenched with water, brine and extracted with ethyl acetate. The organic layer was dried and
concentrated to dryness. The residue was pur.iﬁed through silica gel column chromatography
to give the title compound. 1H NMR(CDCl,) d 8.26(d, 1 H), 6.87(s,2H), 8.26(s,1H), 4.11(m,1 H),
3.87(s,3H), 2.324(m,1H), 2.30(s,3H), 2.17s,3H), 2.08(s,6H), 1.92(q,2H), 1.18(t,3H) ppm.

Example 8

4-(8)-(1 -Hydroxymethyé-prooylamino)~6-methyl-2—(2,4.B-trimethyi-phenoxy}-nicoﬁnic
acid methy! ester

A mixture of 4-chioro-2-(2.4,6—trimethy;-phenoxy)-e-methyl-nicotinic acid methy! ester
(500 mg, 1.56 mmol) and (8)-2-amino-1-butanol (696 mg, 7.82 mmol) in BDMSO was heated in.
130°C oil bath for 24hr. The mixture cooled to rt and quenched with water and extracted with
ethyl acetate. The organic layer was separated, washed with water, dried over anhydrous
sodiumn sulfate, filtered, and concentrated to dryness to give 610 mg of crude product as an
oil. The oil was purified through siiica gel column chromatography using 30% ethyl acetate in
hexane as eluent to give the title compound. Anal. calc. for Co4 HogN2Oy4. 1/2H,0: C, 86.11;

H, 7.66; N, 7.34; found: C, 66.27: H, 7.60; N, 7.21.
Example 9

4-(1 -Ethy!-z-hydroxy-oroDylamino)-s-methyl-z-(z,4,6~trimethy!-phenoxy)-nicotinic acid
methyl ester

A mixture of 4-chloro-2-(2,4,6-trimethyl-phenoxy)-s-methy!-nicctinic acid methyl ester
(250 mg, 0.78 mmol) and 3-amino-pentan-2-ol (320 mg, 3.13 mmol) in DMSO-was heated in
130°C oil bath for 24hr. The mixture cooled to rt and quenched with water and extracted with
ethyl acetate. The organic layer was separated, washed with water, dried over anhydrous
sodium sulfate, filttered, and concentrated to dryness to give 280mg of crude product as an oil.
The oil was purified through silica gel column chromatography using 20% ethy! acetate in
hexane as eluent to give the title compound as a yeliow solid, mp 116-120°C.
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1H NMR(CDCla) d 8.17(m,1H), 6.87(s,2H), 6.2186.14(wo s, 1H), 3.88(s,3H), 3.8-
40(m.2H), 3.5(m.1R), 3.3(m,1H), 2.30(s,3H), 2.12(s3H) 2.09(s,6H), 1.8(d,1H), 1.5-
1.8(m,2H), 1.26(d,3H), 0.99(t,3H) ppm.

Example 10
2-{4-Bromo-2.B-dimethvl-ohenoxyH-(S)-( 1-hydroxvmethyl-propv!amino)-s-methyl-

nicotinic acid methv! ester

A  mixture of 4-chtoro-2-{4—bromo-2,6-trimethy!-phenoxy)-s-methyl-nicotinic acid
methy! ester (850 mg) and (S)-2-amino-1-butanol in DMSO was heated in 130°C oil bath for
24hr. The mixture cooled to rt and quenched with water and extracted with ethyl acetate. The
organic layer was separated, washed with water, dried over anhydrous sodium sulfate,
filiered. and concentrated to dryness to give 764mg of crude product as an oil. The oil was
purified through rilica gel Ebiﬁmn chrcmatography to give the title compound. 1H NMR
(CDCl;) d  8.15(d,1H), 7.16(s,2H), 6.18(s,1H), 3.86(s,3H), 3.72(m,1H), 3.70(m,1H),
3.54(m,1H), 2.10(s,3H), 2.06(s,8H), 1.5-1.8(m,2H), 1.00(t,3H) ppm.

Example 11

2-{ 4-Bromo-2.6-dimethvl-pnenoxy)—4-( S)-(1 -methoxvmethvl-proovlamino)-s-methyl-
nicotinic acid methvl ester

A mixture of 4—chloro-2-(4-bromo~2,B-Uimethyl-phenoxy)»6-methyl-nicotinic acid
methy! ester and 1-methoxymethy!-propyiamine in DMSO was heated in 130°C oil bath for
24hr. The mixture cooled to rt and quenched with water and extracted with ethyl acetate. The
organic layer was separated, washed with water, dried over anhydrous sodium sulfate,
filtered, and concentrated to dryness to give crude product. The crude compound was purified
through silica gel column chromatography to give the title compound.

Example 12

2-(4-Chloro-2,6-dimethvi-phenoxy)-4-( 1 -hvdroxymethy{-nropylamino)-s-
methvi-nicotinic acid methvl ester

A mixture of 4—chloro-2—(4-chloro-2,6-dimethyi-phenoxy)—G-methyl~nicotinic acid
methyl ester (9.000g, 26.45 mmol) and (S)-2-amino-1-butanol (12.7ml) in 1-methyl-2-
pyrrolidinone was heated at 130°C for 2 hr, then at 100°C overnight. The mixture cooled to rt
anc poured into ice-water and diluted with ethy! acetate. The organic layer was separated,
washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated to
dryness to give 13.8g of crude product as a fight yellow oil. The oil was purified through silica
gel column chromatography using chioroform to 2%MeOH in chioroform as eluent to give
6.683¢ g (64%) of the title Compound as a white glass foam. The glass foam was triturated
with hexane to give a white solid. The solid was recrystallized from di-iso-propyi ether to give

e -
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a white crystals, mp 122.5-124°C. Anal. calc. for CooH25CIN2O4: C, 61.14; H, 6.41, N, 7.13;
found: C, 60.98; H, 6.43: N, 6.95.
Exampie 13
2-(4—Chloro-2-methoxv-phenoxy)—4-(S)-( 1-hydroxymethv!-propylamino)-s-methvi-
nicotinic acid methy] ester

A mixture of 4-chioro-2-(4-Chloro-2-methoxy-phenoxy)-s-methyl~nicotinic acid methy!
ester anc: (S)-2-amino-1-butanol in 1 -methyl-2-pyrrolidinone was heated at 136°C overnight.
The mixture cooled to room temperature and poured into ice-water and diluted with ethyl
acetate. The organic layer was separated, washed with water, dried over anhydrous sodium
sulfate, filtered, and concentrated to dryness. The residue was purified through silica gel
column chroi‘natog.aphy to give the title compound as a solid mp. 92.8-93.8°C, Anal. For
C1eH2sN205Cl cale. C, 57.80; H, 5.87; 7.09; found, C, 57.70; H, 5.89;, 7.02.

Example 14

2~(4-Ch!oro—2,6—dimethyt—phenoxy)-4-( 1 —ethyi-Z-hydroxy-propyiamino)-G-methyl—

nicotinic acid methy! ester

A  mixture of 4-chl’oro-2-(4-chloro—2,S-dimethyl-phenoxy)-B-methyl~nicotinic acid
methyl ester (500 mg, 1.47 mmol) and 3-amino-pentan-2-of (758mg, 7.35 mmol) in 1-methyl-
2-pyrrolidinone was heated in 130°C ol bath for 24hr. The mixture cooled to rt and quenched
with water and extracted with ethyl acetate. The organic layer was separated, washed with
water, dried over anhydrous sodium sulfate, filtered, and concentrated to dryness to give an
oil. The oil was purified through silica gel column chromatography using 20% ethyl acetate in
hexane as eluent to give the title compound as a white crystal, mp 133-135°C.

tH NMR(CDCl;) ¢ 8.19(m,1H), 7.00(s,2H), 6.20&6.14(two sets of s,1H), 3.8-
3.9(m,1H), 3.86(s,3H), 3.3&2.5(two sets of m,1H), 2.07(s,3H), 2.08(s,6H), 1.75(m,1H),
1.55(m,1H), 1.24(d,3H), 0.96(t,3H)ppm.

Example 15

2-(4-Chloro-2.6-dimethv1-ohenoxy)«4-(1 -ethy!-2-met'noxy-propylamino)-s-methyl-
nicotinic acid methyl ester

To a solution of 2»(4-chloro-2.6-dimethy!-phenoxy)-4-(1-ethyl-z-hydroxy-
propylamino)-

8-methyl-nicotinic acid methyl ester (50 mg, 0.123 mmol) in dry THF was added NaH
and stirred for 20 min. An excess of Me| was added and the resulting mixture was stirred atrt
overnight. The mixture cooled to rt ang quenched with water and extracted with ethy! acetate.
The organic layer was Separated, washed with water, dried over anhydrous sodium sulfate,
filtered, and concentrated to dryness to give an oil. The oil was purified through silica gel
colurnn chromatography using 20% ethyl acetate in hexane asan eluent to give the title
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compound as a clear oil. 1H NMR(CDCl) d 8.20(d,1H), 7.00(s,2H), 6.14&6.10(two sets of
S,1H). 3.859s,3H), 3.47(m,1H), 3.39&3.37(two  sets of s,3H), 2.08(s,3H), 2.08(s,6H),
1.75(m,1H), 1.58(m, 1H), 1.14(t,3H), 0.95(t,3H)ppm.
Example 16
2~(4—Chloro—2.6-dimethyl-ohenoxy)-4-(1-ethyl-2~oxo-propyiamino)-G-methyl-nicotinic

acid methyl ester

The titie compound was prepared by Dess-Martin oxidation of 2-(4-chloro-2,6-
dimethyl-phenoxy)-4-(1-ethy5-2-hydroxy-propyiamino)~6~methyl-nicotinic acid methyl ester. A
white solid was obtained after silica gel column chromatography. 1H NMR(CDCIl;) d
8.6(d,1H), 7.01(s,2H), 5.899s,1H), 3.89-4.0(m,1H), 3.90(s,3H), 2.17(s,3H), 2.07(s,3H),
2.05(s.3H), 1.859m,1H), 1.93(m,1H), 1.00(t,3H) ppm.

Example 17

2-(4-Chioro-2.6-dimethyl-phen oXy)-4-(1 -formy(-prooyiamino)-8-methyl—nicoﬁnic acid

methvi estar

The ftitle compound was prepared by Dess-Martin oxidation of 2~{(4-chloro-2,6-
dimethy!-phenoxy)-4-(1-hydroxymethy?-propylamino)-G-methyi-nicotinic acid methyl ester. The
title compound was obtained after column chromatography. 1H NMR (CDCl3) 9.54(d,1H),
8.56(d,1H), 7.01(s,2H), 5.93(s,1H), 3.92(m,1H), 3.89(s,3H), 2.08(s,3H), 2.05(s,6H), 1.05(t,3H)
ppm.

Exampie 18
2~(4-Chloro-2,S-dimethv!-phenoxy)—4-(S)—(4-ethyf—2-oxo—oxazolidin-3—yl)—6—methyf—
nicotinic acid methy! ester

A mixture of 2-(4-chloro~2,6-dimethy!-phenoxy)—4-(‘I-hydroxymethyl~propylamino)«G—
methyl-nicotinic acid methy! ester (106 mg, 0.27 mmol) , triphosgene )27 mg, 0.090 mmol),
triethylamine (27 mg, 0.27 mmol) in dry THF was stirred at room temperature for 2 hr. The
mixture was quenched with water and extracted with ethyl acetate. The organic layer was
Separated, washed with water, dried over anhydrous sodium sulfate, filtered, and
concenirated to dryness to give 13.6g of crude product as a white glass foam. The foam was
triturated with hexane/diethy! ether to give 2 white solid, mp. 144-145,5°C, Anal. For
C21H2:CIN,O; cale.: C, 60.22: H, 5.83; N, 6.69; found: C, 60.10, H, 5.79; N, 6.686.

Example 19

2-(4-Chloro-2,6—dimethyf-ohenoxv)-4-( S)-{1 -{(2-hydroxy—ethy!amino)-methyl]-
propylamino}-6-methyl-nicotinic acid methyl ester

To a solution of 2-(4-chloro-2,6-dimethyi-phenoxy)-4—(1-formyl-propylamino)—G-
methyi-nicotinic acid methy! ester in dichloroethane was added 2-amino-gthanol, sodium
Cyanoborohydride, acetic acid, anhydrous sodium sulfate. The resulting mixture was heated
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at reflux and cooled to . The mixture was quenched with water and extracted with
chloroform.  The organic layer was separated, washed with water, dried over anhydrous
sodium sulfate, filtered, and concentrated to dryness. After chromatography, the title
compound was obtained as a white glass foam. 1H NMR(CDCI3) d 8.3(d,1H), 7.0(s,2H),
6.1(s,1H), 3.9(s,3H), 3.64(m,2H), 3.57(m,1H), 2.90(m,2H), 2.83(m,2H), 2.5(brs,2H),
2.09(s,3H), 2.06(s,6H), 1.65(m,2H), 0.97(t,3H) ppm.
Example 20
4-[Ethyl-(2-hydroxy-ethyi)—amino]-6-methyl-2-(2,4,6—trimethyl-phenoxy)-nicotinic acid
methyl ester
A mixture of 4-chloro-6-methy!—2-(2,4,6-trimethyl-phenoxy)—nicotinic acid methy! ester
and 1-ethyl-propyl-amine in 1-methyl-2-pyrrolidinone was heated at 130°C until starting
material was consumed. The mixture was quenched with water, brine and extracted with
ethyl acetate. The organic layer was dried and concentrated to dryness. The residue was
purified through silica gel column chromatography to give the titte compound. 1H
NMR(CDCl;) d 6.85(s,2H), 6.40(s,1H), 3.88(s,3H), 3.73(t,2H), 3.43(t,2H), 3.31(q,2H),
2.27(s,3H), 2.22(s,3H), 2.06(s,6H), 1.15(t,3H) ppm.
Example 21
4-[Ethyl~(2-methanesuh‘onyloxv-ethyl}-amino}-6-methyl-2-(2,4,G-trimetl'lyl-phenoxy)-
nicotinic acid methy! ester
A mixture of 4-{ethy1-(2-hydroxy-ethyl%amino}-B-methyl-2~(2,4,S-trimethyt-phenoxy}-
nicotinic acid methy! ester, methanesulfonyl chioride and triethylamine in methylene chioride
was stired at rt until all starting material were consumed. The mixture was quenched with
water, brine and extracted with methylene chioride. The organic layer was dried and
concentrated to dryness. The residue was purified through silica gel column chromatography
to give the title compound. 1H NMR(CDCl3) d 6.83(s,2H), 6.25(s,1H), 4.34(t,2H), 3.86(s,3H),
3.6(t,2H), 3.38(t,2H), 3.09s,3H), 2.25(s,3H), 2.20(s,3H), 2.04(s,6H), 1.18(t,3H) ppm.
Example 22
4-[(2~Hydroxy-ethyl)—thiophen-z-yimethyl—amino}-G-methyl-Z-(2,4,6-trimethyl-
phenoxy)-nicotinic acid methyl ester ‘

A mixture of 4-chioro~8—methy!-2-(2,4,6-trimethyl-phenoxy)-nicctinic acid methyl ester
and 2-[(thiophen-2-ylmethyl)—amino}-ethanol in 1-methyl-2-pyrrolidinone was heated at 130°C
ovemight. The mixture was quenched with water, brine and extracted with ethyl acetate. The
organic layer was dried and concentrated to dryness. The residue was purified through silica
gel column chromatography to give the titte compound. 1H NMR (CDCl3) d 7.22(m,1H),
6.94m,2H), 6.84(s,2H), 6.44(s,1H), 4.52(s,2H), 3.91(s,3H), 3.679t,2H), 3.365t,2H),
2.278s,3H), 2.20(s,3H), 2.07(s,6H) ppm.
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Example 23

The following compounds were prepared by the method analogous to that in Example
5, starting with an appropriate 4-chloro—6~methy!-2-(substituted~phenoxy)—nicotinic acid alkyl
ester with an appropriate alkyl- or dialkyl-amine.

4-(2,2-Dimethyi-4-phenyl-[1 ,3]dioxan~5-ylamino)-6-methyl-2—(2,4,S-trimethyl-
phenoxy)-nicotinic acid methyl ester

1H NMR (CDCls) d 8.71(d,2H), 7,1-7.4(m,5H), 6.82(s,2H), 5.55(s,1H), 5.229s,1H),
4.29(d,1H), 3.97(d,1H), 3.869s,3H), 3.61(d,1H), 2.25(s,3H), 2.01(s,6H), 1.91(s,3H),
1.65(s,3H), 1.61(s,3H) ppm.

2-(4-Ch1oro-2.6-dimethyl-phenoxy)—4-( S)-{1 -hvdroxvmethv!-nropylamino)-S-methyl-

nicotinic acid ethyl ester
1H NMR(CDCl3) d 8.01(d,1H), 7.02(s,2H), 6.17(s,1H), 4.33(q,2H), 3.71(m,1H),
3.86(m,1H), 3.54m,1H), 2.10(s,3H), 2.07(s,8H), 1.5-1.8(m,2H), 1.33(t,3H), 1.00(t,3H) ppm.
4-(Ethvl-(2-methoxy-ethy!)—aminol-6-methvl-2-(2,4.6-trimethvl-phenoxy)-nicotinic acid

methyl ester

1H NMR(CDCl;) d 6.83(s,2H), 6.19(s,1H), 3.869s.3H), 3.35-3.6(m,4H), 3.35(s,3H),
2.26(s,3H), 2.15(s,3H), 2.06(s,6H), 1.179t,3H) ppm.

2-(4-Chloro-2,6-d imethyl-phenoxy)<4-(S,R)-&( S,S-(1 -ethyi-2-hydroxy-propylamino)-6-
methyl-nicotinic acid methyl ester

TH NMR(CDCls) d 8.2(d,1H), 7.01(s2H), 6.20(s, 0.2H), 6.15(s,0.8H), 3.92(m,1H),
3.87(s,3H), 3.48(m,0.2H), 3.31(m,0.8H), 2.08(s,3H), 2.06(s,6H), 1.5-1.8(m,2H), 1.25(d,3H),
0.98(t,3H) ppm.

g—ﬁ-Chloro—2,6-dimethvl-phenoxy)'-4-( R)-(1 -hydroxvmethyi-propylamino)—B-methyl-
nicotinic acid methy! ester

1H NMR(CDCI;) 8.12(d,1H), 7.00(s,2H), 6.16(s,1H), 3.85(s,3H), 3.6-3.8{m,2H),
3.53(m,1H), 2.08(s,3H), 2.05(s,6H), 1.5-1.8(m,2H), 0.88(t,3H)ppm.

4-(2-Hydroxv-1-hydroxvmethyl~ethylamino)-6—methv1—2-(2,4,6-trimethyl-phenoxy)—
nicotinic acid methyl ester

1H NMR(CDCl;) d 8.44(d,1H), 6.84(s,2H), 6.17(s,1H), 3.8-4.0(m,4H), 3.85(s,3H),
3.70(m,1H), 2.60(s,3H), 2.27(s,3H), 2.11(s,2H), 2.05(s,6H) ppm. .

4-(2-Methoxy-1-methoxymethyl-ethviarnino)—6-methyi-2-(2,4,6-trimethyl-phenoxy)-
nicotinic acid methyl ester

1H NMR(CDCl;) d 8.38(d,1H), 6.88(s,2H), 6.18(s,1H), 3.88(s,3H), 3.78(m,1H),
3.56(m,2H), 3.44(s,6H), 2.31(s,3H), 2.15(s,3H), 2.09(s,8H) ppm.
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4-(1 -Hydroxymethyt-2-methoxy-ethyfamino)-s-methyl-z-(z,4,6-trimethyi-phenoxy)—
nicotinic acid methy! ester

TH NMR(CDCl;) d 8.44(d,1H), 6.88(s,2H), 6.21(s,1H), 3.89(s,3H), 3.80(m,1H), 3.5-
3.7(m,2H), 3.45(s,3H), 2.31(s,3H), 2.16(s,3H), 2.09(s,6H) ppm.

2~(4-Ch(oro-2,6-dimethyl-phenoxy)—4-(1-ethyl-z-hydroxy-butyiamino)-s-methyl-
nicotinic acid methy! ester

1H NMR (CDCl;) d 8.34(d,1H), 7.069s,2H), 6.16(s,1H), 3.91(s,3H), 3.70(m,1H),
3.5(m,1H), 2.13(s,3H), 2.11(s,8H), 1.5-1.9(m,4H), 1.01(m,6H) ppm.

Example 24

[g-(4—ChIoro~2,6—dimethyl-phenoxy)—4—( 1-ethyl-propylam ino)-6~methyt~pyridin-3—y!}-
methanol

A mixture of 4-(1-ethyl-propyiamino)—ﬁ-methyl-Z-(Z,4,G-trimethyf-phenoxy)-nicotinic
acid methyl ester (130 mg, 0.332 mmol) and an excess of 1M diisobuty! afuminum hydride in
THF in dry THF was sdrred at -78°C for 10 min, then warmed to rt. The mixture was
quenched with methanol and stirred at room temperature for 20 min, filtered through celite
and washed with methano! and chioroform. The filtrate was concentrated to dryness. The
residue was purified through silica ge! column chromatography to give the title compound.
1HNMR(CDCI) d 7.03(s,2H), 6.11(s,1H), 5.03(d,1H), 4.96(s,2H), 3.32(m,1H), 2.14(s,3H),
2.07(s,6H), 1.4-1.7(m,4H), 0.96(t,6H) ppm.

[g-(4-Bromo-2.6-dimethv$-nhenoxy)-4-( 1 -ethyi-propv!amino)-S-methw-pyridin-3-y(]-

methanol

The title compound was prepared by the method analogous to that in the preceding
paragraph. 1H NMR(CDCl,) d 7.18(s,2H), 6.11(s,1H), 5.05(d,1H), 4.91(d,2H), 3.31(m,1H),
2.14(s,3H), 2.07(s,6H), 1.4-1 -7{m,4H), 0.96(t,6H) ppm.

Example 25

gjs-Hydroxymethyl~6-methy!~2-(2.4,6-trimethvl-ohencxy)-pyridin-4-(S)-ylamin o}-
butan-1-ol

A mixture of 4-(5)-(1-hydroxymethyl-propyiamino)—S—methyl-Z-(Z,4,6-trimethyl-
phenoxy)-

dry THF was heaied at reflux. The mixture was cooled and quenched with water, 2N NaOH,
then of water and stirred at room temperature for 10 min. White solid formed and was filtered
through celite, washed with THF, The filtrate was concentrate to dryness to give the title
compound as a white solid after column chromatography,

mp. 135-137°C; Anal. For CaoH2sN,0; cale. C, 69.74; H, 8.19; N, 8.13; found C,
69.42; H, 8.34; N, 7.95
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Tne following compounds were Prepared by a method analogous to that in the
preceding paragraph, starting with the corresponding ester and reaction thereof with lithium
aluminum hydride and aluminum chioride.

-3-[2-{4-Chioro-2.6-d imethy(-phenoxy)-s-hydroxymethyl-s-methyf-pyrid in-4-ylaminol-

pentan-2-o|

mp. 180-182°C. 1H NMR(CDCls) 7.0(s,2H), 6.18&6.15(two sets of s,1H), 5.1and
5.22(m,1H), 4.92(m,2H), 3.80-4.0(m,1H), 3.20-3.5(m,1H), 2.11(s,3H), 2.04(s,6H), 1.4-
1.8(m.2H), 1.23(m,3H), 0.98(m.3H) ppm.

2-{2-(2,6-Dimethyl-phen oxy)-3-hydroxymethyl-6-methyl-pyridin-4—ylamino]-butan-1 -0l

1H (CDCly) d 7.05(m,3H), 6.20(s,1H), 4.8-5.0(m,2H), 3.74(m,1H), 3.66(m,1H),
3.50(m,1H), 2.0-2.29m,8H), 1.55-1 -75(m,2H), 0.99(t,3H) ppm.

g@-Hvdroxvmethyi-S—methyI-Z-(Z,4,6—trimethyl-ohenoxy)-pyridin-A-ylamino}-pentan-

2-0l
1H NMR(CDCl;) d 6.86(s,2H), 6.17(s, 1H), 4.0(d,1H), 3.9(m,1H), 3.3(m,1H),
2.28(s,3H), 2.14(s,3H), 2.13(s,3H), 2.07(s,6H), 1.8(d,1H), 1.4-1.8(m,2H), 1.25(d,3H),
0.89(t.3H) ppm.
2-(2-(4-Chloro-2-methoxy-ahenoxy)-s-hvdroxvmethvl-s-methy!-pvridin-4—ytamino}-
butan-1-ol
1H NMR(CDCls) 6.8-7.0(m,3H), 6.2(s,1H), 5.02(d,1H), 4.7(ABq,2H), 3.74(m,5H),
3.350-3.5(m,2H), 2.9(brs,2H), 2.18(s,3H), 1.4-1.7(m,2H), 1.23(m,3H), 0.95(1,3H) ppm.
Examole 26
;@-(4-011loro-2,S-dimethyl-phenoxy)-3-hydroxymethyl-S-methy!—pyridin~4-y5amino]-

butan-1-ol

A mixture of 4-(s)—(1-hydroxymethyl-propylamino)-B-methyl-2~(4-chloro—2,6-dimethyi—
phenoxy)-nicotinic acid methyl ester and 1M lithium aluminum hydride in THF was stirred atr
for 2 hr. The mixture was cooled and quenched with water, 2N NaOH, then of water and
stirred at room temperature for 10 min. White solid formed and was filtered through celite,
washed with THF. The filtrate was concentrated to dryness to give the title compound as a
white solid after column chromatography, mp 133-1 35°C, 1H NMR(CDCl,) 7.00(s,2H),
8.17(s,1H), 5.12(d,1H), 4.80(m,2H), 3.4-3.8(m,3H), 2.12(s,3H), 2.04(3,6H),-'1.4~‘1.6(m,2H).
0.98(1,3H) ppm.

The following compounds were prepared by the method analogous to that in the

preceding paragraph, starting with the corresponding methy! ester with lithium aluminum
hydride:
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2-{Ethyi-[3-hydroxvmethvl-G—methyl-Z-(2,4,6-trimethyl-phenoxy)-pyridin—4~yl}-amino}-
ethanol

1H NMR(CDCl;) d 1H NMR(CDCI3) 6.86(s,2H), 6.53(s,1H), 4.94(s,2H), 3.67(m,2H)
3.1-3.3 (m,4H), 2.28(s,3H), 2.20(s,3Hj), 2.04(s,6H), 1.09(t,3H) ppm.

ﬂZ-M-Chioro—2,6-dimethyi-phenoxy)—3~hydroxymethyl-6-methyf-pyridin-4—yiamino]—
hexan-3-ol

mp. 145-148°C. 1H NMR(CDCls) d 1H NMR(CDCls) 7.05(s,2H), 6.16(s,1H),
5.3(d,1H), 4.94(s,2H), 3.67(m,1H), 3.40 (m,1H), 2.151(s,3H), 2.09(s,6H), 1.4-1.8(m,4H),
1.23(m,3H), 1.02(m,6H) ppm.
g;[2—(4~Ch!oro-2-methoxy-phenoxy)-s-hydroxymethy!-ﬁ-methy!-pyridin-4-(S)-y!amino}-
butan-1-ol ] '

TH NMR (CDChL) d 7.8-7.95(m,2H), 5.02(d,1H), 4.74(ABg,2H), 3.74(s,3H),
3.72(m,2H), 3.45m,1H), 2.98(brs,1H), 2.1 8(s.3H), 1.4-1.7(m,2H), 0.95(t,3H) ppm.

4-[2—(4-Chloro-2,6-dimethyl-phenoxy)-3-hydroxymethyf—e-methyl-pyridin-4-ylamino]—
hexan-3-ol

1H NMR (CDCI3) d 7.05(s,2H), 6.16(s,1H), 5.30(d,1H), 4.94(s,2H), 3.67(m,1H),
3.4(m,1H), 2.15(s,3H), 2.09(s,8H), 1.5-1.9(m,4H), 1.01(m,6H) pom.

2-( 2,4—Dimethoxy-ohenyiamino)-4-( 1 -methoxymethy!-propoxy)-6~methy!-pyridin-3~yl}-

methanol

1H NMR(CDCI;) d 6.90(d,1H), 6.42(s,1H), 6.40(d,1H), 5.91(s,1H), 4.42(m,1H),
4.28(s,2H), 3.79(s,3H), 3.76(s,3H), 3.56(m,2H), 3.40(s,3H), 2.33(s,3H), 1.5-1.85(m,2H),
1.02(t,3H) ppm.
Exampie 27

2-(4-C'nIoro—2.6-dimethv!—phenoxy)-4-( S)k(1 -hydroxvmethy!—propvfamino)~6-methy¥~
nicotinic acid

A mixture of 2~(4-chloro—2,6-dimethy!-phenoxy)—4—($)-(1—hydroxymethyl-propyiarnino)-
6-methyl-nicotinic acid metnyl ester (113 mg) and ithium hydroxide in dioxane/THF/water was
stirred at room temperature over night. The mixture was quenched with ammonium chioride
and extracted with chioroform. Tne organic layer was dried and concentrated to give 78mg of
the titte compound as a white solid. 1H NMR(CDCI,) d 10.55(brs,1H), 9.2(d,1H), 7.06(s,2H),
8.3(s,1H), 3.5-3.8(m,3H), 2.1 H(s,3H), 2.09(s,3H), 2.08(s,3H), 1.78(m,1H), 1.62(m,1H),
1.00(t,3H) ppm.

4-(1 -Ethyl-prop-.?-ynyiamino)-6-methy!-2-( 2,4,6—trimethy!-phenoxy)-nicotinic acid

mp. 131-133°C, 1H NMR(CDCl,) d 11.29(brs, 1H), 9.35(d,1H), 6.91(s,2H), 6.38(s,1H),
4.12(m,1H), 2.88(m, 1H), 2.32(s,3H), 2.19(s,3H), 2.09(s,6H), 1.96(m,2H), 1.17(t,6H) ppm.
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2-(4-Bromo-2.6-dimethvl-phenoxy)-4-(s\-(1-methoxymethyt~oropyfamino)-s-methyl-
nicotinic acid

1H NMR (CDCly) d 10.5(brs, 1H), 8.6(d,1H), 7.15(d,2H), 8.25(s,1H), 3.3-3.6(m,3H),
3.38(s,3H), 2.11(s,3H), 2.09(s,3H), 2.08(s,3H), 1.5-1 .85(m,2H), 0.91(t,3H) ppm.

4-(2-Methoxy-1 -methoxvmethyl-ethylamino)—6-methy!-2-(2,4.6-trimethy!-phenoxy)—
nicotinic acid

TH NMR(CDCl;) d 9.44(d,1H), 8.82(s,2H), 6.30(s,1H), 3.80(m,1H), 3.58(m,2H),
3.44(s,6H), 2.33(s,3H), 2.16(s,3H), 2.10(s,6H) ppm.

Example 28

The foliowing compounds were prepared by reacting the corresponding  [z-
(substituted-phenoxy)-3-chtoromethyl-s-metm'!-pyridin-4-yi]-(aIkyi)-amine with an appropriate
amine,

{2_-(4-Chioro—2.B-dimethv#-ohenoxy)-3-isobutoxvmethvl-6-methyl-pyridin-4-yr]-(1-ethyi-
propvi}-amine

1H NMR(CDCl;) d 6.94(s,2H), 6.0(s,1H), 5.13(d,1H), 4.7(s,2H), 3.2(m,1H),
3.16(d,2H), 2.02(s,3H), 1.86(s,8H), 1.8(m,1H), 1.3-1.6(m,4H), 0.82(t,6H), 0.8(d,6H) ppm.

@~Ethoxvmethvt-G-methy(-2-(2.4,6-trimethvl-ohenoxy)-pyridin-4-yﬂ-(1-ethyi-propyl)-

amine
1H NMR (CDCly) d 6.86(s,2H), 6.03(s,1H), 5.30(d,1H), 4.83(s,2H), 3.58(q,2H)
3.35(m,1H), 2.29(s,3H), 2.15(s,3H), 2.06(s,6H), 1.5-1.78(m,4H), 1.23(t,3H), 0.967(t,6H)ppm.
2_—L3-Butoxymethvl-G-methy!-Z-(Z,4,G-Uimethvi-ohenoxy)—pyridin-4-yiaminoj-butan-1-oI
1H NMR(CDCl,) d 6.85(s,2H), 6.179s,1H), 5.3(d,1H), 4.82(Abg,2H), 3.5-3.8(m,2H),
3.5(t2H), 2.3(s,3H), 2.15(s,3H, 2.02(5,8H),1.75(brs,1H), 1.5-1.8(m,4H), 1.3-1.5(m,2H),
1.02(t,3H), 0.9(t,3H) ppm. '
Exampie 29
1-14-(1 -Ethv!-propviamino)—6-methy!-2-(2,4,B-trimethyi-phenoxy)—pyridin-3-yl]-ethano!
The title compound was prepared by reacting 4-(1-ethyl-propyiamino)—s-methyl-2-
(2,4,6-trimethy!—phenoxy)—pyridine—B—carbaidehyde with methyllithium lithium in THF at ~78°C.
The desired product was isolated after silica gel column chromatography to give 50.1% of a
coloriess oil. 1H NMR(CDCl,) d 6.87(s,2H), 6.06(s,1H), 5.7(q,1H), 3.3(m,1H), 2.29(s,3H),
2.12(s,6H), 2.089s,3H), 1.4-1.7({m,4H), 1.58(d,3H), 0.8-1.0(m,6H) ppm.
Example 30
Acetic acid 4-(1-ethyl-propvlamino)—6-methyi~2-(2,4,6-trimethyl-phenoxy)-pyridin-S-
yimethyl ester
The title compound was obtained by acetylation of [2~(2,4,6-trimethyl-phenoxy)—3-
hydroxymethyl-s-methyl-pyridin-4-yl]-(1 -ethyl-propyl)-amine.
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1H NMR(CCl3) d 6.84(s,2H), ©.04(s,1H), 5.35(s,2H), 5.23(d,1H), 3.32(m,1H),
2.28(s,3H), 2.12(s,3H), 2.08(s,3H), 2.07(s,6H), 1.4-1.7(m,4H), 0.93(t,6H) ppm.
Example 31
2-[2-(4-Chloro-2,8-dimethyl-phenoxy)-3-(1-hydroxy-1-methyl-ethyl)-6-methyl-pyridin-
4-(S)-ylamino}-butan-1-ol
The title compound was prepared by reacting 2-(4-chioro-2,6-dimethyl-phenoxy)-4-
(1-hydroxymethyl-propylamino)-8-methyl-nicotinic acid methyl ester with an excess of 1M
methyl magnesium bromide in THF at room temperature overnight. Standard work-up
procedure gave the title compound after silica gel chromatography.
1H NMR(CDCl3) d 7.4(brs,1H), 7.01(s,2H), 6.13(s,1H), 3.7(m,1H), 3.6(m,1H),
3.45(m,1H), 2.04(s,3H), 2.03(s,3H), 2.02(s,3H), 1.5-1.7(m,2H), 0.98(t,3H) ppm.
Example 32
[2-(4-Chioro-2,6-dimethyl-phenoxy})-3,6-dimethyl-pyridin-4-yll-(1-ethyl-propyl)-amine
To a solution of [2-(4-Chloro-2,6-dimethyl-phenoxy)-3-chicromethyi-6-methyi-pyridin-
4-yl}-( 1-ethyl-propyi)}-amine (75 mg, 0.196 mmol) in dry THF was added 1.0M BH; in THF
(0.58 mi, 0.59 mmol) and stirred for 2 hr. The mixture was quenched with dilute HC! and
stirred for § min. The reaction mixture was neutralized with 2N NaOH, water and extracted
with ethyl acetate. The organic iayer was separated, dried and concentrated to dryness. The
residue was purified through siica gel column chromatography to give the title compound as a
colorless oil.
tH NMR(CDCl) d 7.03(s,2H), 6.08(s,1H), 3.73(d,1H), 3.3(m,1H), 2.15(s,3H),
2.12(s,3H), 2.08(s,8H), 1.4-1.8(m,4H), 0.96(1,6H) ppm.
Example 33
{2-(2 8-Dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yi}-(1-ethyl-propyl -amine
To a solution of [2-(4-bromo-2,8-dimethyl-phenoxy)-4~(1-ethyl-propylamino)-6-methyl-
pyridin-3-ylj-methanol (43 mg, 0.106 mmol) in dry THF was added 1.0M lithium aluminium.
hydride in diethy! ether (0.25 ml) and aluminum chioride (28 mg). The resulting mixture was
stirred at room temperature overnight. The mixture was quenched with water, 2NaOH, then
water. Solid formed and filtered through celite, washed with THF, then chioroform. The
filrate was concentrated to dryness. The residue was diluted with water and.ethyl acetate.
The organic layer was separated, dried and concentrated to give the crude material. The titie
compound was isolated after silca gel chromatography. 1H NMR(CDCl3) d 6.8-7.1(m,3H),

8.07(s,1H), 3.35(d,1H), 3.33(m,1H), 2.14(s,3H), 2.13(s,3H), 2.12(s,6H), 1.5-1.8(m.4H),
0.87{t,6H) ppm,
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Example 34
[2-(4-Bromo-2,6-dimethyl—nhenoxy)-s,s-dimethyl-pyridin—4—vl]-( 1-ethyl-propyi)-amine

The title compound was prepared by the method analogous to that in Example 145 as a white
solid. 1H NMR(CDCl;) d 7.18(s,2H), 6.09(s,1H), 3.38(d,1H), 3.33(m,1H), 2.15(s,3H),
2.12(s.3H), 2.09(s,6H), 1.4-1.8(m,4H), 0.97(t,6H) ppm.
Example 35

4-[4-(1 -Ethyf—propyiamino)-?;.G-dimethyi—pyridin-2~ytoxy]-3,S-dimethyl-benzaldehyde

To a solution of {2-(4-bromo~2,6—dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yi]—(1-ethyl-
oropyl)-amine in dry THF was added n-butyllithium at —78°C. After stirring at =78°C for 10
min, n,N-dimethylformamide was added and the resulting mixture was stirred at —=78°C for 20
min, the dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with
diluted HCI, water and adjusted to pH7.5 and extracted with ethyl acetate. The organic layer
was separated, dried, and concentrated to dryness. The residue was purified through silica
ge! chromatography to give the title compound. 1H NMR(CDCl,) d 9.83(s,1H), 7.60(s,2H),
§.10(s,1H), 3.75(d,1H), 3.35(m1H), 2.17(s,6H), 2.13(s.3H), 2.12(s,3H), 1.4-1.8(m,4H),
0.87(t.6H) ppm.

Example 36
{4-[4~(1-Ethvl-propylamino)-3.6-d imethvl-pyridin-2-vioxyl-3,5-d imethyl-phenyi}-
methang]

A mixture of 4-{4-(1-Ethy#-propylamino)-3,6-dimethyl-pyridin-2-yioxy]—3,5—dimethyl-
benzaidehyde and sodium borohydride in methano! was stirred at room temperature. After
standard work-up procedure and purification, the title compound was obtained as a soiid. 14
NMR(CDCl;) d 7.06(s,2H), 6.08(s,1H), 4.84(s,2H), 3.74(d,1H), 3.33(m,1H), 2.14(s,3H),
2.13(s,3H), 2.11(s,6H) ppm. '

Example 37

{1 -Ethyl-propyl)-{2-(4-methoxymethy!—2,6-dimethyl-phenoxy)—3,6-dimethyl-pyridi.n-4-
yl}-amine ' :

To a solution of {4-{4«(1-Et_hyl-propylamino)—B,6-dimethyl-pyridin-2-y!oxy}-S.5-
dimethyi-phenyl}-methanol in dry THF was added 60% NaOH in oil and stirred for 5 min.
Excess of Mel was added and stirred at room temperature for 2hr. After standérd worked up
procedure and purification, the title compound was obtained as a clear golden oil. 1H
NMR(CDCls) d 7.02(s,2H), 6.08(s,1H), 4.40(s,3H), 3.72(d,1H), 3.39(s,3H), 3.36(m,1H),
2.12(s,3H), 2.11(s,3H), 2.10(s,BH), 1.4-1.7(m,4H), 0.95(t,6H) ppm.
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Example 38
L2_—(4-Ethyi-z,6-dimethyl-phenoxy)—3,6-dimethy3-pyridin-4-yl]—( 1-ethyl-propyl)-amine

To a solution of [2-(4—bromo—2,6-dimethy!-phenoxy)-3,6-dimethyl-pyridin-4-yl]—(1-ethyt-
propyl)-amine in dry THF was added n-butyllithium at ~78°C. After stirring at ~78°C for 10

min, ethyl iodide was added and the resulting mixture was stirred at ~78°C for 30 min, the
dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with brine and
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to
dryness. The residue was purified through silica gel chromatography to give the title
compound. 1H NMR(CDCl;) d 6.89(s,2H), 8.07(s,1H), 3.72(d,1H), 3.34(m,1H), 2.58(qg,2H),
2:16(s,3H), 2.12(s,3H), 2.08(s,6H), 1.4-1.7(m,4H), 1.25(t,3H), 0.96(t,6H) ppm.
Example 39 -

g—i4—[4—(1-Ethyl-prooyiamino)-S,6-dimethyl-pyridin-2-ytoxy]-3,5-dimethyt-pheny!}-
propan-2-ol

To a solution of [2-(4~bromo-2,S-dimethyl-phenoxy)-s,6-dimethyl-pyridin-4-y1]-(1-ethy¥~
propyl}-amine in dry THF was added n-butyllithium at ~78°C. After stirring at -78°C for 10
min, acetone was added and the resulting mixture was stirred at ~78°C for 30 min. The dry-
ice bath was removed. After stirring for 5 min, the mixture was guenched with brine and
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to
dryness. The residue was purified through silica gel chromatography to give the title
compound.iHM NMR(CDCH) d 7.17(s,2H), 6.08(s,1H), 3;73(d,1H), 3.33(m,1H), 2.19(s,3H),
2.15(s,3H), 2.12(s,6H), 1.4-1.7(m,4H), 1.26(s,6H), 0.96(t,6H) ppm.

Example 40

1-44-[4-(1-Ethyl-propviamine )-3,S—dimethyi-pvridin-2~vloxy]-3,S-dimethyl—phenyl}-
ethanol

To a solution of [2-(4-brorno-2,6-dimethy:-phenoxy)—3,6-dimethyl—pyridin—4-yl}-(1-ethyl-
propyl}-amine in dry THF was added n-butyllithium at ~-78°C. After stirring at =78°C for 10
min, acetaldehyde was added and the resulting mixture was stirred at —78°C for 30 min, the
dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with brine and
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to
dryness. The residue was purified through silica gel chromatography to give the title
compound. 1H NMR(CDCl;) d 7.06(s,2H), 4.84(m,1H), 6.08(s,1H), 3.73(d,1H), 3.35(m,1H),
2.14(s,3H), 2.12(s,3H), 2.11(s,6H), 1.4-1.7(m 4H), 1.51(d,3H), 0.96(t,6H) ppm.
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Example 41
(1-Ethyl-propyl)-[2-(4-isopropenyl-2.8-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yll-

amine

The titile compound was prepared by reacting of 2-{4-{4-(1-Ethyl-propylamino}-3,6-
dimethyl-pyridin-2-yioxy}-3,5-dimethyl-phenyl}-propan-2-0of  with  Burgess Inner  salt
(EtsNS{O)NCOOMe in benzene at reflux for 30 min. 1H NMR(CDCQ d 7.17(s,2H),
6.08(s,1H), 5.34(s,1H), 5.02(s,1H), 3.72(d,1H), 3.32(m,1H), 2.12 and 2.15 (two sets of s,
12H), 1.4-1.6(m,4H), 0.87(t,6H) ppm.

Exampie 42
(‘)-Ethyi-prooyi)-{2-(4—isopréoy!-2,B-dimethv!-nhenoxy)-&6-dimethyl-pyridin-4—yﬂ-

amine

The title compound was prepared by hydrogenation of (1-sthyl-propyl)-[2-(4-
isopropenyl-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yi}-amine using 10% Pd/C as
catalyst in ethyl acetate at 55 psi until all starting material were consumed. The fitie
compound was cbtained as an oif after purification. 1H NMR(CDCl3) d 6.93(s,2H), 6.10(s,1H),
3.73(brs,1H), 3.36(m,1H), 2.18(s,3H), 2.14(s,3H), 2.12(s,6H), 1.4-1.8(m4H), 1.27(d,6H),
0.98(t,8H) ppm.

Example 43

[3.6-Dimethvi-2-(2 4 8-trimethyl-phenoxy)-pyridin-4-yll-(1-ethyi- allyh-amine

The title compound was prepared as a clear oil by reduction of 4-(1-Ethyl-prop-2-
ynylamino)-8-rmetnyl-2-(2,4,6-trimethyl-phenaxy)-nicotinic acid with lithium aluminum hydride
and aluminum chioride. 1H NMR(CDCl;) d 6.87(s,2H), 6.08(s,1H), 5.7-5.9(m,1H), 5.1-
5.3(m,2H), 3.75-4.0(m,2H), 2.30(s,3H), 2.16(s,3H), 2.15(s,3H), 2.08(s,6H), 1.70(m,2H),
1.03(t,3H)ppm. '

Example 44
{1 -Ethyi-proovl)-(2-(4-ﬂuoro—2.6-dimethyi—phenoxy)—3,S-dimethyl-pyridin-él»ylkarhine
To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yf}-(1-ethyl-
propyl)}-amine in dry THF was added n-butyllithium at —78°C. After stirring at -78°C for 10

min, (PhSO2)2NF was added and the resuliing mixture was stirred at —=78°C for 30 min, the
dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with brine and
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to
dryness. The residue was purified through silica gel chromatography to give the title
compound. 1H NMR(CDCly) d 6.77(s,1H), 6.73(s,1H), 6.08(s,1H), 3.3(m,1H), 2.12(s,3H), _
2.09(s,6H), 2.08(s.3H), 1.4-1.8(m,4H), 0.87(t,6H)ppm.
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Example 45
2-[2-(2,6-Dimethyi-phenoxy}-3,6-dimethyl-pyridin-4-ylamino}-butan-1-ol

The title compound was prepared by the method analogous to that in Example 33.

1H NMR(CDCl3) d 7.05(m,3H), 6.24(s,1H), 3.4-3.8(rn,3H), 2.24(s,3H), 2.16(s,3H),
2.10(s,6H), 1.5-1.8(m,2H), 0.99(t3H)ppm.

Example 46

2-{3,6-Dimethy!—2-(2.4,S-trimethyi-phenoxy)-pyridin-4-(SHlamino]—butan-1-ol

To a solution of 2-(2,4,6-Irimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-
methyi-nicotinic acid methyl ester in dry THF was added 1.0M lithium aluminium hydride in
diethyl ether (0.25 mi) and aluminum chloride. The resulting mixture was heated at reflux for 2

hr. The mixture was quenched with of water, 2NaOH, then water and stirred. Solid formed
 and was filtered through celite, then washed-with water and ethy! acetate. The organic layer

was separated, dried, concentrated, and purification to give the title compound as a white
solid. Anal. For CaH2eN,0..1/2H,0 calc. C, 70.80; H, 8.52; N, 8.01; found C, 71.18; H, 8.66;
N, 8.30

The following compounds were prepared by the method analogous to that in the
preceding paragraph, using the comresponding 2-(substituted phenoxy)-4-(alkyl-amino)-6-
methyl-nicotinic acid methyl ester with lithium aluminum hydride and aluminum chioride.

3-[3,6-Dimethyi-2-(2 4 8-trimethyl-phenoxy)-pyridin-4-yiamino]-pentan-2-of

1H NMR(CDCl;) d 6.86(s,2H), 6.17&6.13(iwo sets of s, 1H), 5.0-5.2(m,1H), 4.9(s,2H),
3.6-4.1(m,1H), 3.5(m,1H), 3.3(m,1H), 2.29(s,3H), 2.14(s,3H), 2.08(s,6H), 1.4-1.8(m,2H),
1.27(m,3H), 0.88(m,3H) ppm.

3-[2-(4-Chloro-2.6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-ylaminol-pentan-2-ol

1H NMR(CDCl;) d 7.01(s,2H), 6.14&6.11(two sets of §,1H), 4.04&3.82(two sets of
d,1H), 3.92(m,1H), 3.4&3.2(m,1H), 2.13(s,3H), 2.11(s,3H), 2.05(s,6H), 1.4-1.8(m,2H),
1.25(two sets of d, 3H), 0.98&0.96(two sets of t,3H) ppm.

Example 47

Benzyl-[3,6-dimethyi-2-(2 4,6-trimethyl-phenoxy)-pyridin-4-yi]-ethyi-amine

A mixture of 4-bromo-3,68-dimethyl-2-(2,4,8-trimethyl-phenoxy)-pyridine {250 mg, 0.78
mmol), benzylethylamine (127 mg, 0.837 mmol), Pd(OAc)2(3.6 mg, 0.0156 mmol), (S)-2,2-
bis(diphenylphosphino)-1,1’-binaphthyl (BINAP) (8.7 mg, 0.0156 mmol), potassium t-butoxide
{105 mg, 0.781 -mmoel) in 25 m! of toluene was heated at reflux for 2 hr. The mixture was
cooled to rt, guenched with water and extracted with ethyl acetate. The organic layer was
separated, dried (Na,S0,), filtered, and concentrated to give a brown oil. The crude material

was purified through silica gel column chromatography to give the tite compound. 1H



10

20

25

30

35

= 012157

NMR(CDCls) d 7.2-7.4(m,5H), 6.86(s,2H), 6.41(s,1H), 4.23(s,2H), 3.07(q,2H), 2.31(s,3H),
2.29(s.3H), 2.16(s,3H), 2.08(s,8H), 1.05(t,3H) ppm.

The following compounds were prepared by the method analogous to that in the
preceding paragraph, using an appropriate 4-bromo-2-(substituted phenoxy)-3-methyl-6-alkyl
or alkoxy-pyridine with an appropriate amine.

LZ-(4-Chloro-2,6-dimethvl-phenoxy)~3,S-dimethyi-pyridin-zl-yl]-(1-methoxymethyl-
prooyl)-amine

1H NMR(CDCI,) d 7.08(s,2H), 6.13(s,1H), 4.14(c,1H), 3.3-3.8(m,3H), 3.42(s,3H),
2.16(s.3H), 2.14(s,3H), 2.09(s,6H), 1.5-1.8(m,2Ho0, 1.03¢t,3H) ppm.

g—jB,S-Dimethyi-2-{2,4,S-trimethyl-phenoxy)—pyrfdin-4-ylamino}-3-phenyl-prooan-1-of

1H NMR(CDCl;) d 8.6(d,1H), 7.2-7.4(m5H), 6.84(s,2H), 6.169s,1H), 4.098d,1H),
3.82(m,1H), 3.5-3.7(m,2H), 2.85(d,2H), 2.96(s,3H), 2.27(s,3H), 2.14(s,3H), 2.05(s,6H) ppm.

Q(4-Chloro-2.6~dimethvl-ohenoxy)-3.6-dimethyl-pyridin-4-y!]—(1-methoxymethvl-
propyvl}-amine

TH NMR(CDCL) d 7.08(s,2H), 6.13(s,1H), 4.2(m,1H), 3.53(m,2H), 3.42(s,3H),
2.19(s,3H). 2.14(s,3H), 2.10(s,6H), 1.5-1.8(m,2H), 1.03(t,3H) ppm.

{g—(d-Chioro-z.G-dimethvl-ohenoxy)-B,6-dimethyl-pvridin-4—yl]-(1-ethoxymethyl-
propvi}-amine

1H NMR(CDCls) d 7.08(s,2H), 6.14(s,1H), 4.24(d,1H), 4.4-4.65(m,5H), 2.19(s,3H),
2.14(s,3H), 2.10(s,6H), 1.8(m,1H), 1.65(m,1H), 1.25(1,3H), 1.03(t,3H) ppm.

L3,6-Dimethvl-2-(2.4,6-trimethoxy-phenoxy)-oyridin-4—yl}-(1-methoxvmethyl-propyl)—

amine :
1H NMR(CDCly) d €.20(s,2H), 6.08(s,1H), 3.80(s,3H), 3.73(s.6H), 3.8(m,2H),
3.39(m,1H), 3.36(s,3H), 2.23(brs,3H), 2.10(s.3H), 1.74(m,1 H), 1.89(m,1H), 0.969t,3H) ppm.

[2-(4-Bromo-2,6-d imet'nvl-phenoxy)-3-methoxy-s-methyl-pyridin-4-yl]-(1 -ethy-propyl)-

amine
1H NMR(CDCl) d 7.18(s,2H), 6.09(s,1H), 4.43(d,1H), 3.89(s,3H), 3,25(m,1H),
2.10(s,9H), 1.4-1 -8(m,4H), 0.95(t,6H) ppm.
(1-Ethyi-propyi )—{3-methoxv-G—methyi-2—(2,4,6-trimethv(-phenoxy)-pyridin-4-yl}-amine
TH NMR(CDCl,) d6.85(s,2H), 6.07(s,1H), 4.44(m,1H), 3.89(s,3H), 3.23(m,1H),
2.27(s,3H), 2.09(s,6H), 2.08(s,3H), 1.65(m,2H), 1.45(m,2H), 0.93(m,6H) ppm.
&(4-Chloro~2.6-dimethv1-ohenoxy)—6-methy1-3—propy!-pyridin~4~yl]—( 1-ethyl-propyl)-

amine

[2-(4-Bromo-2,6-dim ethvi-nhenoxy)-6-methyl-3-propyl~pyrid in-4-yll-(1-ethyl-p ropyl)-

amine
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1H NMR(CDCI;) d 7.03(s,2H), 8.13(s,1H), 3.8(m,1H), 3.74(s,2H),  3.38(m,1H),
2.15(s,3H), 2.05(s,6H), 1.50-1.7(m,4H), 0.97(t,6H) ppm.

QEthyi-propyl)-{6-methyl-3-propyl-2-(2,4.S-trimethyl-phenoxy)-pyn'din-4-yl]-amine

f2-(2 ,4-Dichloro-s-methyl-phenoxy)~3-methoxy-6-methyl-pyridin-4-yl]-( 1-ethyl-propyi)-

amine

1H NMR(CDCl3) 7.24(d,1H), 7.1(d,1H), 6.1(s,1H), 4.47(d,1H), 3.9(s,3H), 3.22(m,1H),
2.12(s,3H), 2.08(s,3H), 1.4-1.7(m,4H), 0.9(t,6H) ppm.

[2-(4-Chloro-2,6-dimethvi-phen oxy)-s-methoxy-6-methyl—pyrid in-4-yl-(1-ethyl-propyt)-

amine

1H NMR(CDCls) 7.02(s,2H), 8.07(s,1H), 4.44(brs,1H), 3.8-3.95(m,3H), 3.23(m,1H),
2.09(s,6H), 2.08(s,3H), 1.4-1 .7{m,4H), 0.93(t,6H)ppm.

[21(4-Ch!oro-2,6—dimethyl-phenoxy)«3-methoxy-e-methy!-pyridin-4-yﬂ-(1-
methoxymethyl-propyi}-amine

1H NMR(CDCl;) d 7.02(s,2H), 6.11(s,1H), 4.71(d,1H), 3.88(s,3H), 3.45(m,2H),
3.37(s.3H), 2.10(s,3H), 2.09(s,6H), 1.73(m,1H), 1.58(m, 1H), 0.98(m,3H) ppm.

&(2,4—DichIoro-6-methyi-ohenoxy)-3—meihoxy—d—methyl-pyridin-4-yn-{ 1-
methoxymethyl-propyl)-amine

1H NMR (CDCl;) d 7.1-7.25(m,2H), 6.13(s,1H), 4.74(d,1H), 3.91(s,3H), 3.47(m,1H),
3.39(m,2H), 3.37(s,3H), 2.14(s,3H), 2.10(s,3H), 1.78(m, 1H), 1.59(m,1H), 0.98(t,3H)ppm.

&(4—Chloro-z-methoxy-ohenoxy)-3-methoxy-6-methyI-pyridin-4-yl]—( 1-
methoxymethyi-propyl}-amine

1H NMR (CDCl;) d 6.8-7.0(m,3H), 6.17(s,1H), 4.78(d,1H), 3.82(s,3H), 3.75(s,3H),
3.3-3.5(m,3H), 3.35(s,3H), 2.19(s,3H), 1.73(m,1H), 1.56(m,1H), 0.96(t,3H) ppm.

[2-(3-Chloro-2 ,6-dimethoxv-ohenoxy)-3-methoxy-s-methyl-pyridin-4-yl]—(1 -
methoxymethyi-propyi)-amine

1H NMR(CDCl;) d 7.12(d,1H), 6.64(d,1H), 6.12(s,1H)< 4.73(d,1H), 3.88(s,3H),
3.78(s,3H), 3.70(s,3H), 3.3-3.5(m,3H), 3.35(s,3H), 2.11(s,3H), 1.5-1.8(m,2H), 0.96(t,3H) ppm.

Q—Methoxvmethyi-propy))~{3~methoxy-6-methyf-2—(2,4,6-trimethoxy-phenoxy}-pyridin-
4-yll-amine

1H NMR(CDCl;) d 6.19(s.2H), 6.10s,1H), 4.75(m,1H), 3.87(s,3H), 3.80(s,3H),
3.73(s,6H), 3.3-3.5(m,2H), 3.35(s,3H), 2.17(s,3H), 1.78(m, 1H), 1.5(m,1H), 0.96(1,3H) ppm.

&Methoxy-Z-(ci-methoxy-Z,8~dimethyl-phenoxy)-B-methyl-pyridin-4-yl]-(1-
ethoxymethyi-propyl)-amine

1H NMR(CDCl;) d 6.59(s,2H), 6.10(s,1H), 4.70(d,1H), 3.89s,3H), 3.77(s,3H),

3.48(m,1H), 3.39(m,2H), 3.37(s,3H), 2.11(s,3H), 2.10(s,6H), 1.74(m,1H), 1.57(m,1H),
0.98(t,3H) ppm,
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gifi-chloro-2,6—dimethvl-phenoxy)—B-ethoxy-s-methyl—pyridin-4~yl]-(1-'
methoxymethyl-propvi)-amine
TH NMR(CDCl;) d 7.07(s,2H), 6.16(s,1H), 4.82(d,1H), 4.20(q,2R), 3.54(m,1H),
3.43(m,2H), 3.42(s,3H), 2.15(s,3H), 2.13(s,8H), 1.5-1.9(m,2H), 1.439t,3H), 1.02(1,3H) ppm.
Example 48 ‘
2-[2-(4-Chloro-2,6-dimethy}-phenoxy)-s,B-dimethyl—pyridin-4-(S%ylamino}-butan-?-ol
To a solution of [1-(tert-butyf-dimethyl-sHanyioxymethy!)-propyl]—[Z-(4—ch!oro—2,6-

dimethyl-phenoxy)«.'s,G-dimethyl—pyridin-4-yi]—amine in dry THF was added 1M
tetrabutylammonium fluoride in THF at room temperature. The mixture was stirred at room
temperature for 2 hr, quenched with water, extracted with ethyl acetate. The organic layer
WEes separated, dried and concentrated to dryness. The residue was purified by Biotage using
75% ethyl acetate in hexane as eiuent to give the title compound as a white solid. 1H
NMR(CDCls) g 7.08(s,2H), €.18(s,1H), 4.04(d,1H), 3.74(m,1H), 3.69(m,1H), 3.53(m,1H),
2.18(s,3H), 2.16(s,3H), 2.10(s,6H), 1.6-1.8(m,2H), 1.04(t,3H) ppm.

The following compounds were prepared by the method analogous to that in the
preceding paragraph, siarting with the Corresponding tert—butyl-dimethy!-silanyioxymethyl
derivative with tetrabutylammonium fluoride.

2-[3-Methoxv-6-methvl-2-(2,4,S-trimethvl-ohenoxy}-oyridin-4-(S)-ylamino}-butan-1-ol

1H NMR (CDCls) d 6.85(s,2H), 6.15(s,1H), 4.57(d,1H), 3.81(s,3H), 3.72(m,1H),
3.81(m,1H), 3.41(m,1H), 2.27(s,3H), 2.10(s,3H), 2.07(s,6H), 1.5-1.8(m,3H), 0.98(1,3H) ppm.
2-r2-(4-Chioro-2.6-dimethyl-phenoxy)-B-methoxv-6-methyl-pyridin-4-ylamino1-butan-1-

ol

—

1H NMR(CDCl;) d 7.02(s,2H), 6.16(s,1H), 4.60(d,1H), 3.91(s,3H), 3.71(m,1H),
3.81(m,1H), 3.40(m,1H), 2.10(s,3H), 2.08(s,6H), 1.8(brs,1H), 1.71(m,1H), 1.68(m,1H),
0.89(t,3H) ppm.

4-14-(1 -Hydroxymethyl-oropylamino)—3-methoxy—B-methyl-pyridin-Z-vloxy}S,5- ‘
dimethyl-benzonitrile ‘

1H NMR(CDCl;) d 7.35(s,2H), 6.19(s,1H), 4.7(brs,1H), 3.88(s,3H), 3.731(m,1H),
3.64(m,1H),_3.43(m.1H), 2.14(m,9H), 1.8(brs,1H), 1.71(m,1H), 1.58(m,1H), 0.99(t,3H) ppm.

Example 49 .
3-[2~(4-Chloro—2.6~dimethyl-ohenoxy)-?:,B-dimethyl-pvridin-4-ylamino]—pentan-2-ol
The titte compound was prepared by Dess Martin oxidation of 2-[2-(4-chloro-2,6-
dimethy!-phenoxy)-S,G-dimethyl-pyridin-4—(S)-yiamino]—butan-1 -ol methyiene chloride at room
temperature, followed by Gringard reaction using methyl magnesium bromide in THF.1H
NMR(CDCl,) d 7.07(s,2H), 6.18(s,1H), 4.3(brs,1H), 4.0(m,1H), 3.32(m,1H), 2.22(s,3H),
2.17(s,3H), 2.11(s,6H), 1 -6-1.8(m,2H), 1.30(d,3H), 1 .01(t,3H)ppm.
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Example 50
2-[2-Methyl-6-(2 4 6-trimethyi-phenoxy)-pyridin-4-ylamino}-butan-1-ol

The titte compound was prepared as an oil by heating 2-(2,4,6-trimethyl-phenoxy)}-4-

(8)-(1-hydroxymethyl-propylamino)-6-methyi-nicotinic acid in 160°C until all stariing material
were consumed. Anal. For Cyg0HsN20; Ho0 calc. C, 68.65; H, 8.49; N, 8.42; found C, 69.04;
H,8.14, N, 8.91
Example 51

(1-Ethyl-prop-2-ynyl)-[2-methyl-6-(2,4 B-trimethyi-phenoxy -pyridin-4-yll-amine]

The title compound was prepared by the method analogous to that in Example 163.

1H NMR(CDCIls) d 6.89(s,2H), 6.12(d,1H), 5.41(d,1H), 3.9-4.2(m,2H), 2.37s,3H),
2.30(s,3H), 2.27(m,1H), 1.76(m,2H), 1.05(t,3H) ppm.

Exampie 52

2-{4-Bromo-2.8-dimethyl-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-pyridin-3-ol

To a soiution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-yi}-
{1-ethy-propyl)-amine in methylene chioride was added BBry at 0°C and stirred for hr. The
mixture was quenched with water and exiracted with chioroform. The organic layer was
separated, dried, and concentrated to give the titte compound. 1H NMR(CDCl3) d 7.20(s,2H),
6.12(s,1H), 4.77(d,1H), 3.27(m,1H), 2.13(s,3H), 2.10(s,6H), 1.4-1.8(m, 4H), 0.97(t,6H) ppm.

The following compounds were prepared by the method analogous to that in the
preceding paragraph, starting with an appropriate [2-(substituted phenoxy)-3-methoxy-6-
methyl-pyridin-4-yl}-(alky!)-amine with BBr; or BCl,.

4-(1-Ethyl-propylamino)-6-methyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-3-ol

1H NMR(CDCls) d6.85(s.2H), 6.10(s,1H), 5.12(brs,1H), 4.21(m,1H), 3.27(m,1H),
2.28(s,3H), 2.09(s,9H), 1.5-1.8(m,4H), 0.96(m,6H) ppm. )

4-(8)-(1-Hydroxymethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-3-

ol

TH NMR (CDCl3) d 6.85(s,2H), 6.17(s,1H), 5.13(brs,1H), 4.28(d,1H), 3.73(m,1H),
3.60(m,1H), 3.50(m,1H), 2.27(s,3H), 2.12(s,3H), 2.07(s,6H), 1.75(brs,1H), 1.5-1.7(m,2H),
0.99(t,3H) ppm.

2-{4-Chioro-2,6-dimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-methiyl-
pyridin-3-ol

1H NMR(CDCly) d  7.032(s,2H), 6.10(s,1H), 5.2(brs,1H), 4.35(brs,1H), 3.71(m,1H),
3.61(m, 1H), 3.40(m,1H), 2.07(s,9H), 1.8(brs,1H), 1.71(m,1H), 1.60(m, 1H), 0.99(m,3H) ppm.

2-{4-Chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-pyridin-3-ol

1H NMR(CDCl3) d 7.02(s,2H), 6.10(s,1H), 5.02(brs,1H), 4.22(brs,1H), 3.25(brs,1H),
2.08(brs,8H), 1.62(m,2H), 1.52(m,2H), 0.95(brs,6H) ppm.
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Example 53
Chloro-acetic  acid 4-(1-ethyl-propylamino)-6-methvl~2-(2,4,B-trimethy(-phenoxy)-

pyvridin-3-yi ester
Y

The title compound was prepared by reacting 4-(1-ethyl-propylamino)-6-methyi-2-
(2,4.6-trimethy!-phenoxy)—pyridin-3-ol with chloroacetyl chioride ftriethylamine in THF at 0°C
tort. 1H NMR(CDCI,) d 6.84(s,2H), 6.15(s,1H), 4.3(s,2H), 4.0(d,1H), 3.3(m,1H), 2.28(s,3H),
2.17(s,3H), 2.08(s,6H), 1/6-1.7(m,4H), 0.9(,6H) ppm.

Example 54
'_2:14-Chioro-2,6-dimethyl-phenoxy)-df-j( 1 -ethy!-proovl‘)-methyl-amino]-G-methyl-pyridin-

(&3]
1

1H NMR(CDCL) d 7.03(s,2H), 6.25(s,1H), S.4(brs,1H), 3.93(m,1H), 2.70(s,3H)
2.12(s,3H), 2.08(s,6H),1.55(m,4H), 0.89(t,6H) ppm.
Example 55
[4- 1-Ethyi-proovlamino)—B-methy!—2-(2,4,S-trimethvl-phenoxy)—nvridin-3-yl}-acetonitrile
1H NMR(CDCl3) d 6.87(s.2H), 6.13(s,1H), 3.83(d,1H), 3.79(S,2H), 3.38(m,1H),
2.30(s,3H), 2.27(s,3H), 2.21{s,6H), 1.4-1.8(m,4H), 1.00(t,6H) ppm.
Exampie 56
4-(1-Ethvl-oropviamino)-B-methyl-2-(2.4,6-trimethvl—ohenoxy)—oyridine»S-
carbaldehyde
1H NMR(CDCl;) d 10.82(s,1H), 9.26(d,1H), 6.89(s,2H), 6.11(s,1H), 3.42(m,1H),
2.31(s,3H0, 2.15(s,3H), 2.1 1(s.6H), 1.45-1.75(m,4H), 0.97(t,6H) ppm.
Example 57
(1-Ethyl-propy! »-13-[{1 -ethvl-prooviimino)-methy!]~6-methyl-2-(2,4,6-trimethvl-
ppenoxv)-pvridin-4-yl]-amine .
1H NMR(CDCl;) d 10.33(d, 1H), 8.94(s,1H), 6.89(s,2H), 6.10(s,1H), 3.41(m,1H),
2.86(m,1H), 2.99(s,3H), 2.14(s,3H), 2.10(s,BH), 1.4-1.89m,8H), 0.94(t,6H), 0.87(t,6H) ppfn.
Example 58
2-[4-{1 -Ethvl-propvlammo)-6-methyl«2-(2,4,6~trimethyl-Dhenoxy)-pyridin-3-yimethvﬂ-
malonic acid dimethyl ester

¥

To 2 solution of dimethylmaionate (60 mg, 0.44 mmol) and 60% NaH.in oil (20 mg,
0.44 mmol) in dry THF was added [3-Chloromethyl-s-methyl~2-(2,4,6-trimethyl-phenoxy)-
pyridin~4-y[]-(1—e_thy&-propyl}amine hydrogen chioride (80 mg, 0.146 mmol) at room
iemperature for 1 hr. The mixture was quenched with water and extracted with ethyl acetate.
The organic layer was separated, dried and concentrated to dryness. The residue was
purified through silica gel column chromatography to give the title compound as a ciear oil. 1H
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NMR (CDCl3) d 6.88(s,2H), 6.03(s,1H), 4.85(m,1H), 4.03(t,1H), 3.73(s,6H), 3.26(m,1H),
3.18(d,2H), 2.30(s,3H), 2.13s,3H), 2.07(s,6H), 1.5-1.8(m,4H), 0.97(t,6H)ppm.
Example 59
2-{4-(1-Ethyl-propyiamino)-6-methyl-2-(2 4,6-trimethyl-phenoxy)-pyridin-3-yimethvi-
malonic acid diisopropy! ester
The title was prepared by the method analogous to that in Example 581. 1H NMR
(CDCls) d 6.87(s,2H), 6.03(s,1H), 5.10(m,2H), 4.90(d,1H), 3.94(t,1H), 3.31(m,1H), 3.16(d,2H),
2.30(s,3H), 2.13s,3H0, 2.08(s,6H), 1.5-1.8(m,4i4), 1.1-1.3(two sets of d, 6H), 0.97(t,6H)ppm.
Example 60
4-(1-Ethyl-propoxy)-8-methyl-3-nitro-2~(2,4,6-trimethyl-phenoxy)-pyridine
To a mixture of 2-chioro-4-(1-ethyl-propoxy)-8-methyl-3-nitro-pyridine (500 mg, 1.93
mmol) and 2,4,6-trimethyipheno! (289 mg, 2.13 mmol) in dry THF was added potassium t-
butoxide. The resulting mixture was stirred at rt. overnight. The mixture was quenched with

water, brine and exiracted 3 times with ethyl acetate. The organic layer was separated, dried
(Mg8Q,) and concentrated to dryness. After silica gel cclumn chromatography purification,
the title compound was obiained as a light yellow crystal, mp 106-10%°C. Anal. For
CaoH2sN20, cale. C, 67.02; H, 7.31; N, 7.82; found, C, 67.34; H, 7.40; N, 7.42.
Example 61

4-(1-Ethvi-propoxy)-8-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-3-ylamine

A mixture of 4-(1-ethyl-propoxy y-8-methyl-3-nitro-2-(2,4,6-trimethyl-phenoxy)-
pyridine (150 mg, 0.418 mmol) and 10%Pd/C (23 mg) in ethanol was hydrogenated at 5C psi
for 15 hours. An additional 10Pd/C was added and the resulting mixture was hydrogenated
for an additional 24 hr. The mixture was filtered through celite and the filtrate was
concentrated to dryness to give 200 mg of the crude material. After column chromatography,

the title compound was prepared as a the corresponding HCI salt as a white solid, mp 96-
98°C.

Example 82
[4-(1-Ethyl-propoxy)-6-methyl-2-(2.4,8-trimethyl-phenoxy)-pyridin- 3-yll-dimethyl-

amine

To a solution of 4-~(1-ethyl-propoxy)-6-methyl-2-(2 4 6-trimethyi-phenoxy »-pyridin-3-
yiamine in dry THF was added lithium bis(trimethylsilyl)amide at —78°C. After stirring at -78°C
for 10 minutes, an excess of methyl iodide was added. The titie compound was isolated after
quenching with water and extracting with ethyl acetate. The crude material was purified by
silica gel column chromatography to give the title compound as a tan foam.
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Example 63
N-[4-(1 -Ethyi-oropoxy)-s-methyl-2-(2,4,6-trimethyl-nhenoxv)-pyridin-s-yi}-succinamic

acid
o A mixwre of 4. 1-ethyl-propoxy)~6~methyl-2-(2,4,B-trimethyl-phenoxy)—pyridin-3—
ylamine (100mg, 0.304 mmol), succinic anhydride 31mg,0.304 mmol) and triethylamine in
methylene chioride was stirred at rt. overnight. The mixture was quenched with water, and
extracted with methylene chioride. The organic layer was separated, dried and concentrated
to give a soiid. The titte compound was isolated as a white crystal after silica gel column
chromatography.

TH NMR(CDCls) d 6.90(brs,1H), 6.84(s,2H), 6.37(s,1H), 4.2(m,1H), 2.6-2.8(m,4H),
2.28(s,3H), 2.22(s,3H), 2.03(s,6H), 1.69(m,4H), 0.94(t,6H) ppm.

Example 64

4-(1-Ethvi-propoxy)-3 .6-dimethyl-2-.'3-(2.4,6-trimethyl—oyridincxy)]-oyridine

To a solution of 3-pentanol (0.11 mi} in dry THF was added sodium hydride (60% in
oii. 20 mg). After stirring for 5 min, a solution of 4-chioro-2,5-dimethyl-6-[3-( 2,4,6-trimethyl-
pyridinoxy)j-pyridine (82 mg, 0.332 mmol) in THF was added. DMSO was added and the

resulting mixture was heated at 130°C oil bath overnight. The mixture was quenched with

water, brine and extracted 3 times with ethyl acetate. The organic layer was separated, dried
(MgS8Q,) and concentrated to dryness. After silica gel column chromatography purification,
the title compound was obtained as a clear oil. 1H NMR (CDCls) d 6.88 (s,1H), 6.37(s,1H),
4.21(m,1H), 2.5(s,3H), 2.29(s,3H), 2.19(s,3H), 2.18(s,3H), 2.07(s,3H), 1.70(m,4H), 0.98(t,6H)
ppm. The oil was prepared as the corresponding HCI salt to give a white solid (63 mg).

The title compounds of the following Exampies 65 and 66 were prepared by the
methods analogous to that in Example 84, starting with an appropriate €-alkyl-4-chloro-or
bromo-3-methyi-2-(2,4,6-trimethyl-phenoxy)-pyridine with 3-pentanol/NaH:

Example 65
6-Ethyi-4-(1-ethvl-proooxy)-B-methyl-Z-(2.4,S-trimethyl-phenoxy)-pvridine

1H NMR(CDCI;) d 6.87(s,2H), 6.28(s,1H), 4.20(m,1H),  2.46(q,2H), 2.30(s,3H),
2.20(s,3H), 2.07(s,6H), 1.72(m,4H), 1.05(1,3H), 0.96(t,6H) ppm.’

Exampie 66
ﬁﬂ-Ethvl-oroooxv}-2-(4—ﬁuoro-2,6-dimethyi—phenoxv)-3,S-dimethyi-pyridine

colorless oil. Anal. For Ca0H26FNO; calc. C, 72.48; H, 7.81; N, 4.23: found C, 72.39;
H, 7.77; N, 4.10.
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Example 67
{4-(1 -Ethy!-propoxy)-:i,S-dimethy%-pyridin-z-yn-(2,4,6-trimethyl-phenyl }-amine

To a solution of 4—(1-ethyl-propoxy)-s-methyl-z-(2,4,6—trimethyi-phenylamino)—nicotinic
acid (240 mg, 0.673 mmol) in dry THF was added lithium aluminum hydride and aluminum
chioride. The resulting mixture was heated at reflux for 3 hours. The mixture was quenched
with 0.1m! water and 0.1m! 2N NaOH » then quenched with water and ethyl acetate. The

organic layer was separated, dried and concentrated to give 250 mg of brown oil. After silica
gel celumn chromatography, 170 mg(78%) of the title compound was obtained which was
prepared as a-HCI salt as a white solid, mp. 132-133°C. 1H NMR(CDCls) d 6.87(s,2H),
6:09(s,1H), 5.399brs,1H), 4.1 3(m,1H), 2.27(s,3H), 2.22(s,3H), 2.15(s,6H), 1.98(s,3H),
1.67(m,4H), 0.94(t,6H) ppm.
Example 68
[4-(1 -Ethyl-oropoxy)-6-methyl-2-(2 4 ,6—trimethyl-phenytamino)-pyridin-B—yn-methanoI
To a solution of 4-(1-ethyl-propoxy)'6-methyl-2~(2,4,B-trimethyi-phenylamino)-nicoﬁnic
acid (100 mg, 0.281 mmol) in dry THF was added BH;.DMS. The resulting mixture was
heated at reflux overnight. The mixture was quenched with dilute HCI and stirred for 30
minutes, adjusted pH to 7.5-8.5, then extracted with ethyl acetate. The organic layer was
Separated, dried and concentrated to give 100 mg of brown oil. After silica gel column
chromatography, 91 mg(95%) of the titie compound was obtained as a white foam. Anal. For
Ca1HaoN202.1/2H,0 cal. C, 71.76; H, 8.89; N, 7.97; found: C, 71.97; H, 8.90; N, 7.69.
Example 69
[4-(1 -Ethyl-propoxv)-6-methyi-2~(2,4,6-trimethyl-phenylamino)—pyridin-.?»-yﬂ-oxo—
acetonitrile

The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyf—2-(2,4,6-
trimethyl-phenylamino)—pyridin-s-yf}-methano! with thionyl chioride in benzene, concentrated
to dryness, followed by reacting with diethylaluminum Cyanide. After standard workup
procedure and silica gel column chromatography, the titie compound was obtained as a
yellow crystal, mp. 108-110°C.

1H NMR(CDCly) d 8.57(s,1H), 6.97(s,2H), 6.37(s,1H), 4.48(m,1H), 2.35(s,3H),
2.34(s,3H), 2.09(s,6H), 1.6-1.8(m,4H), 0.99(t,6H) ppm.

Example 70

[4-(1 ~Ethyl-propoxy)-6~methy!-2~(2,4,S-trimethyl-phenylamin 0)-pyridin-3-yl}-imidazoi-
1-yl-methanone

To a solution of 4-(1-etny!-propoxy)-G-methyl-Z-(Z,4,6-trimethy!-phenylamino)—nicotinic
acid (250 mg, 0.701 mmol) in 2ml of DMF was added carbonyldiimidazole (190 mg, 1.19
mmol) and the resulting mixture was stired at room temperature overnight. After standard
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workup procedure and silica gel column chromatography, 2860 mg(91.2%) of the title
compound was obtained as a golden crystal, mp. 120-122°C, Anal. For C24H3pN40,.1/4H,0
cale: C, 70.13; H, 7.48: N, 13.63; Found: C, 70.06: H, 7.69; N, 13.37.
Example 71
2-[4- 1~Ethy!-proooxy)-s-methvi-2-(2,4.6-trimethvt-ohenyiamino)—pyridin~3-yl]-propan-

2-0l

The title compound was prepared by reacting {4-(‘;-ethyf—propoxy)—6-methyl—2-(2,4,6-
trimethy}-phenyiamino)-pyridin-3-yl}-imidazol-1- l-methanone with an excess MeMgBr in THF
at rt. After standard workup procedure and silica gel column chromatography, the title
compound was obtained as a tan solid, mp. 81-83°C; Anal. For Ca22H30N20,. 1.5 H,0 cale.:
C.89.49; H, 8.38; N, 7.04; found: C, 69.48; H, 9.27; N, 6.86

Example 72

2~14-{1 -Ethvl-Droooxy)-s-methyl-Z-Q,4.B-trimethvi-phenylamino)—pyridin-s-yimethyl]-

maionic acid dimethy! ester

The title compound was prepared by reacting [4-(1-ethyl-propoxy}-G-methyl-Z—(Z,4,6-
trimet’hyl-phenylamino)-pyridin-'&-yl]-meﬂnanol with thionyl chioride in benzene, concentrated
to dryness, foliowed by reacting with methyl malonate/NaH in DMSO. After standard workup
procedure and silica gel column chromatography, the title compound was obtained as a solid,
mp. 86-98°C; Anal. For C26M3eN20s. 1/3 H,0 calc.: C,67.51; H, 7.99; N, 6.04; found: C, 67.48:
H, 7.99; N, 6.02.

Exampie 73

3-14-(1 -Ethyl-Droooxy)-G-methvl-Z-( 24 .6-trimethyl-ohenyiamino)-pyridin-B-yl}-
prooionic acid )

Hydrolysis of 2-[4-(1-ethy!-propoxy)-B-methyl-Z-(2.4.6-trimethyl-phenyiamino)-pyridin-
3-yimethyl]-malonic acig dimethy! ester with phosphoic/iwater at reflux to give the title

compound as a white foam. Anal. For Ca3H3aN,04. 3/4 H20 calc.: C,69.40; H, 8.48; N, 7.04;
found: C, 69.17; H, 8.62; N, 6.90.

Example 74
[3-Aminomethyl-4-(1 ~ethvl-propoxy)-6-methyi-pyridin-2-vl}—(2,4,6-trimethyl-oheny1 )

amine

The titie compound was Prepared by reacting [4-(1-ethyl-propoxy)-s-methyl-2-(2,4,6-
rimethyl-phenylamino)-pyridin-S-yl}-methanol with thionyl chioride in benzene, concentrated
to dryness, followed by reacting with NHs(g) at room temperature. After standard workup
procedure and silica gel column chromatography, the title compound was obtained as a

goiden oil (80%), Anal. For C21H31N10O. calc.: C,73.86; H, 9.15; N, 12.3; found: C, 73.50; H,
8.25; N, 11.39.
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Example 75
2-Chioro-N-[4-(1 -ethyl—propoxy)-6-methyl—2—(2,4,B-trimethyl-phenylamino)—pyridin-S-
ylmethyll-acetamide

The titte compound was prepared by acylation of 3-aminomethyi-4-(1 -ethyl-propoxy)-
G-methyi-pyridin-z-y!]-(z,4,B-tﬁmethyi-phenyf)-amine with chioroacetyl chioride. After standard
workup procedure and silica gel column chromatography, the title compound was obtained as
an off-white crystal, mp. 142-144°C; Anal. For C23H32CIN3O,. calc.: C,86.09; H, 7.72; N,
10.05; found: C, 65.81: H, 7.64; N, 9.86.

Example 76

@-DimethylaminomethyM—( 1 ~ethyI-propoxy)-s-methyl-pyridin-2-yl}-(2,4,B-trimethyl-

phenyl)-amine ;.ydrochioride salt

The title compound was prepared by-reacting {4-(1-ethyl-propoxy)-s-methyl-2-(2,4,6-
trimethyl-phenyiamino)-pyridin-3-yl]-methanol with thionyl chloride in benzene, concentrated
to dryness, followed by reacting with dimethylamine at room temperature. After standard
work-up procedure and silica gel column chromatography, the title compound was obtained
as an oil. The corresponding HC! salt was prepared as a white solid, mp. 85-88°C; Anal. For

C23H3sN20.2HCI. 1.5 H,0O calc.: C.58.83; H, 8.588; N, 8.94: found: C, 58.32; H, 8.5327; N,
8.64.

Example 77
Dithiocarbonic _acid O-ethyl ester S-f4-(1-ethyi-propoxy)-s-methv{-z-(z,4,6-trimethy(~
phenviamino)-pyridin-3-yimethyl} ester

The title compound was prepared by reacting [4—(1-ethyf-propoxy)—S—methyi-Z-(Z,4,6-
trimethyl-phenylamino)—pyridin-3-y!}-methanol with thionyl chioride in benzene, concentrated
to dryness, followec by reacting with NaSCSOE! at room temperature. After standard work-
up procedure and silica ge! column chromatography, the title compound was obtained as a
white solid, mp, 55-57°C; Anal. For C24H34N20,S8,. cale.: C.64.54; H, 7.67; N, 6.27; found: C,
64.67;, H, 7.78; N, 6.26.

Example 78
4-(1-Ethyt-prcpoxy)-s-methyx-2-(2,4,6~trimethy!~phenylamino)-nicotinamide

The title compound was Prepared by reacting 4-(1-ethyl-propoxy)-s-methyl-z'(Z,4,6-
trimethy!-phenytamino}nicotinic acid with thionyl chloride in benzene, concentrated to
dryness, followed by reacting with NH;(g) at room temperature. After standard work-up
procedure and silica gel column chromatography, the title £ompound was obtained as an oil.

The corresponding HCI salt was prepared as an off-white solid, mp 185-187°C: Anal. For
C21H29N30,. cale.: C,70.88; H, 8.22; N, 11.82; found: C, 71.30; H, 8.33; N, 11.78.
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Example 79
4-(1-Ethvl-propoxy)-6-methyl-2-(2 4,6-irimethyl-phenylamino)-nicotinonitrile

The title compound was prepared by reacting 4-(1-ethyi-propoxy)-8-methyi-2-(2,4,6-
trimethyl-phenylamino)-nicotinamide with triphosgen/triethylamine in THF. mp 105-107°C, 1H
NMR(CDCl;) d £.90(s.2H), 6.26(brs,1H), 6.05(s,1H), 4.24(m,1H), 2.28(s,3H), 2.25(s,3H),
2.17(s,6H), 1.72(m,4H), 0.97(t,6H) ppm.

Example 80
4-(1-Ethvi-propoxy)-6,N,N-trimethyi-2-(2,4 6-trimethyl-phenylamino}-nicotinamide

The title compound was prepared by reacting 4-(1-ethyl-propoxy)-6-methyl-2-(2,4,6-
trimethyl-phenylamino)-nicotinic acid with thionyl chloride in benzene, concentrated to
dryness, fallowed by reacting with dimethylamine at room temperature. After standard work-
up procedure and silica ge! column chromatography, the title compound was obtained as an
oil. The corresponding HCl salt was prepared as a white solid, mp. 197-200°C; Anal. For
C23H3:N1:0,.H,0. cale.: C,63.07; H, 8.28; N, 2.59; found: C, 83.24; H, 8.07; N, 9.61.

Example 81

[4-(1-Ethyl-Dropoxy)-6-methyl-2-(2 4, 8-trimethyl-phenviamino-pyridin-3-yi}-acetonitrile

The title compound was prepared by reacting [4-{1-ethyl-propoxy)-6-methyi-2-(2.4,6-
rimethyl-phenyiamino)-pyridin-3-yi}-methanc! with thionyl chioride in benzene, concentrated
to dryness, followed by reacting with potassium cyanide in DMSO at room temperature. After
siandard work-up procedure and silica gel column chromatography, the tite compound was
obtained as & pale orange solid, mp. 112-115°C, 1H NMR(CDCls) d 6.9(s,2H), 6.14(s,1H),
5.6(brs,1H), 4.22(m,1H), 3.49(s,2H), 2.28(s,3H), 2.22(s,3H), 2.16(s,6H), 1.71{m.4H),
0.25(1,6H) ppm.

Exémole 82

[&(4-8romo-2.6-dimethvl—phenvlamiﬁo)—ﬂf-(ﬁ-ethyl-propoxy)-s—methvl-pyridin-3-yl]-
methanol |

To a solution of 4-(1-ethyl-propoxy)-6-methyi-2-(4-bromo-2,6-dimethyl-phenylamino)-
nicotinic acid (130 mg, 0.308 mmol) in dry THF was added BH,.DMS. The resulting mixture
was heated at reflux overnight. The mixture was quenched with dilute HCI and stirred for 30
min, adjusted pH to 7.5-8.5, then extracied with ethyl acetate. The organic layer was
separaied, dried and concentrated to give 100 mg of brown oil. After silica ge! column
chromatography, 110mg(87.3%) of the title compound was obtained as a white semi-solid.
1H NMR(CDCls) d 7.25(s,2H), 6.85(brs,1H), 4.8(brs,2H), 4.18(m,1H), 2.2(s,3H), 2.07(s,6H),
1.7(m,4H), 0.85(t,6H) ppm.
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Example 83
[2-(4-chloro-2,6-dimethyl-phenylamino)-4-(1-ethyl-propoxy)-8-methyl-pyridin-3-yil-
methanol

To a solution of 4-(1-ethyl-propoxy)-6-methyl-2-(4-chioro-2,6-dimethyl-phenylamino)-
nicotinic acid in dry THF was added BH;.DMS. The resulting mixture was heated at reflux
overnight. The mixiure was quenched with dilute HC! and stirred for 30 minutes, adjusted pH
to 7.5-8.5, then exiracted with ethyl acetate. The organic layer was separated, dried and
concentrated to give & brown oil. After silica gel column chromaiography, the title compound
was obtained as a green oill. 1H NMR(CDCl) d 7.02(s,2H), 6.83(brs,1H), 4.78(s,2H),
4.14(m,1H), 2.2(s,3H), 2.13(s,6H), 1.66(m,4H), 0.93(3t,6H) ppm.

Example 84

[2-(2,4-Dichloro-phenylamino)-4-(1 -ethyl-propoxy)-6-methyl-pyridin-3-vil-methanol

To a solution of 4-(1-ethyl-propoxy)-6-methyl-2-(2,4-dichioro-phenylamino)-nicotinic
acid in dry THF was added BH3.DMS. The resulting mixture was heated at reflux overnight.
The mixture was quenched with dilute HCl and stirred for 3C min, adjusted pH to 7.5-8.5, then
extracted with ethyl acetate. The organic layer was separated, dried and concentrated to give
a golden oil. After silica gel column chromatograbhy. the title compound was obtained as a
golden oil. 1H NMR(CDCI3) d 8.44(d,1H), 8.18(s,1H), 7.32(d,1H), 7.179d,1H), 6.28(s,1H),
4.82(s,2H), 4.21(m,1H), 2.42(s,3H), 1.6-1.8(m,4H), 0.94(t,6H) ppm.

Example 85

[2-(2,4-Dimethoxy-phenviamino)-4-(1-methoxymethyl-propoxy }-6-methyl-pyridin-3-vi}-
methanol

Tne title compound was prepared by a method analogous to that described for
Example 84, starting with tne correspanding nicotinic acid with BHz;.DMS. 1H NMR(CDCl3) d
6.91(d,1H), 6.50(m,2H),5.91(s,1H), 4.42(m,1H), 4.281(s,2H), 3.79(s,3H), 3.76(s,3H),
3.56(m,2H), 3.40(s,3H), 2.33(s,3H), 1.6-1.8(m,2H), 1.02(t,3H) ppm.

Examole 88

[4-(1-Ethyl-propylamino-8-methyl-2-(2,4,6-trimethyi-phenoxy)-pyridin-3-y{l-imidazol-
1-yl-methanone

The title compound was prepared by a method analogous to that described for
Exampie 70, starting with the corresponding nicotinic acid with carbonyldiimidazole.
THNMR(CDCly) d 8.1(s.1H)., 7.52(s,1H), 7.05(s,1H), 6.78(s,2H), 6.17(s,1H), 5.97(d,1H),
3.3(m,1H), 2.23(s,3H), 2.18(s,3H), 2.00(s,8H), 1.4-1.7(m,4H), 0.93(t.6H) ppm.
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Example 87
1-[4-(1 -Ethyl-propy!amino)-G-methyl-Z-(Z,4,6-trimethyl—phenoxy%pyridin-3—yl]-

ethanone

The title compound was prepared by reacting [4-(1-Ethyi-propylamino)~6—methyl-2-
(2,4,6-trimethyl-phenoxy)-pyridin-S-yI]-imidazoI-‘!-yi-methanone with methylmagnesium
bromide/ethyi ether in methylene chloride. 1H NMR(CDCl3) d 9.7(d,1H), 6.88(s,2H),
©.10(s,1H), 3.32(m,1H), 2.73(s,3H), 2.31(s,3H), 2.10(s,3H), 2.09(s,6H), 1.5-1.7(m,4H),
0.85(1,6H)ppm.

Example 88
Q-Ethyl-oroovl)—{S-methy!-3-propyl-2-(2,4.6-trimethvl~phenoxy)—pyridin-4-yl]—amine
1H NMR(CDCl;) d 6.84(s,2H), 8.04(s,1H), 3.81(d,1H), 3.31(m,1H), 2.56(t,2H),

2.27(s,3H), 2.12(s.3H), 2.04(s,6H), 1.4-1.7(8H), 1.02(1,3H), 0.93(t,6H) ppm.

Example 89
2-[4-(1 -Ethyl-orooy}amino)—S-methyl-2—(2,4,6-trimethy)-phenoxy)-pyridin-3-ylmethyl]-2-

methyl-maionic acid dimethy! ester

The title compound was prepared by a method analogous to that described for
Example 72. 1H NMR(CDCls) 6.87(s,2H), 6.01(s,1H), 5.05(m,1H), 3.70(s,6H), 3.4(s,2H),
3.3(m,1H), 2.27(s,3H), 2.12(s,3H), 2.07(s,6H), 1.4-1.7(m,4H), 1.48(s,3H), 0.946t,6H) ppm.

Example 90

[4-{1 -Et‘hvl—oropoxy)—G-methy{-oyridin-2~vl]-(2,4,6-trimeﬁ1yl-phenyl)—amine

The title compound was prepared by decarboxylation of the carresponding nicotinic
acid at 160°C oil bath. mp. 98-100°C; Anal. For Ca0H25N,0 cale. C, 76.88; H, 9.03; N, 8.97:
founc: C, 76.97; H. 9.21; N, 8.9¢.

The following titie compounds of Ex'amples 204 and 205 were prepared by reacting of
3—methoxy-6-methyl-2-(2,4,G-trimethyl—phenoxy)-pyridine-4-carbaldehyde with alkyl-
magnesium bromide in THF: A

Example 91
2-Ethy!—1-(3—methoxy~8—methyl-2~(2,4,6-trimethvf-phenoxy}-pvridin-4-yﬂ-butan-1-of
1H NMR(CDCl,) 8.87(s,2H), 8.72(s,1H), 4.90(t,1H), 4.00(s,3H), 2.29(s,3H),

2.18(s,3H), 2.08(s,8H), 1.2-1.6(m,5H), 0.82(t,3H), 0.88(t,3H) ppm. ‘

Exampie g2
1;13-Methoxv-6-methyl-2-(2,4,B-trimethyl-phenoxy)-pvridin-4-yn-2~methyl-butan-1-ol
1H NMR(CDCly) 6.88(s,2H), 6.74(s,1H), 5.00(m, 1H), 4.00(s,3H), 2.29(s,3H),

2.19(s,3H), 2.06(s,6H), 1.4-1 .8(m,3H), 0.992(t,3H), 0.989(d,3H) ppm.
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Example 93
1-{3,6-Dimethvi-2-(2.4 6-trimethyl-phenoxy)-pyridin-4-yi}-propan-1-ol

To a ~78°C soiution of 4-bromo-3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridine in
dry THF was added nBulLi and stired at that temperature for 20 minutes. Excess
propionaldehyde was added and stirred for 2 hours at =78°C. The mixture was quenched
with water, extracted with ethyl acetate. The organic layer was washec with brine, dried and
concentrated.  After column chromatography, an off-white solid was obtained, mp. 118-
120°C.1H NMR(CDCl3) d 6.86(s,3H), 4.90(m,1H), 2.281(s,3H), 2.28(s,3H), 2.21(s,3H),
2.02(s,6H), 1.85-1.8(m,2H), 1.00(t,3H) ppm.

' Example 94
4-(1-Methoxy-propyl)-3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridine

The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-(24,6-trimethyl-
phenoxy)-pyridin-4-yl]-propan-1-ol with sodium hydride, followed by quenching with methyl
iodide. 1H NMR(CDCls) d 6.87(s,2H), 6.74(s,1H), 4.33(m,1H), 3.25(s,3H), 2.28(s,3H),
2.27(s.3H), 2.21(s,3H), 2.03(5,6H), 1.6-1.8(m,2H), 0.94(t,3H) ppm.

Example 85 :
4-(1-Ethoxy-propyl)-3,6-dimethyl-2-(2 4.6-trimethyl-phenoxy)-pvridine

The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-(2,4,6-trimethyl-
phenoxy)-pyridin-4-yi]-propan-1-ol . with sodium hydride, followed by quenching with ethyi
iodide.

1H NMR(CDCls) d 6.86(s,2H), 6.77(s,1H), 4.41(m,1H), 3.22-3.45(m,2H), 2.28(s,3H),

2.27(s,3H), 2.21(s,3H), 2.03(s,6H), 1.6-1.8(m,2H), 1.20(t,3H), 0.95(t,3H) ppm.
Example 96

A-Q-Auyioxy—progvl1-3,6-dimet‘nvl-2-(2,4,6-trimethy!—bhenoxy)-pyridine

The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-(2 4,6-trimethyl-
phenoxy)-pyridin-4-yl]-propan-1-0l with sodium hydride, followed by quenching with aliyl
bromide.

TH NMR(CDCl3) d 6.87(s,2H), 6.78(s,1H), 5.93(m,1H), 5.1-5.3(m,2H), 4.48(m,1H),

3.85(m,1H), 3.76(m,1H), 2.28(s,3H), 2.26(s,3H), 2.21(s,3H), 2.03(s,6H), 1.6-1.8(m,2H),
0.98(t,3H) ppm.

Example 97
4-(1-Butoxy-propyl)-3,6-dimethy}-2-(2 4,6-trimethyl-phenaoxy)-pyridine
The title compound was prepared by reacting of 1-[3,6-Dimethyl-2-(2,4,6-trimethyl-
phenoxy)-pyridin-4-yfl-propan-1-ol  with sodium hydride, foliowed by quenching with butyl
iodide.

—aa
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1H NMR(CDCl;) d 6.86(s,2H), 6.76(s,1H), 4.37(m,1H), 3.35(m,1H), 3.25(m,1H),
2.28(s,3H), 2.26(s,3H), 2.20(s,3H), 2.03(s,6H), 1.6-1.8(m,2H), 1.5-1.65(m,2H), 1.3-1.5(m,2H),
0.96(t,3H), 0.89(t,3H) ppm.

The title compounds of the following Examples 98 through 102 were prepared by &
method analogous to that described in Example 93 starting with an appropriate 4-bromo-2-
{substituted-phenoxy)-pyridine derivative with nBuLi, followed by quenching with an
appropriate aldehyde.

Exampie 98
1-12-( 2.4-Dichloro-B-methyl-ohenoxy)-3-methoxy-6~methyl-pyridin-4-yl]—2-ethyl—butan-

1-0l

one racemate 1H NMR(CDCl;) d 7.28(d,1H), 7.14(d,1H), 6.80(s,1H), 4.92(d,1H),
4.00(s.3H), 2.21(s,3H), 2.13(s,3H), 1.3+1 .B5(m,5H), 0.93(¢1,3H), 0.87(t,3H) ppm.

Tne other racemate 1H NMR (CDCl;) d 7.18(s,1H), 7.08(d,1H), 8.74(d,1H),
S.17(m.1H), 3.83(s,3H), 2.75(m,1H), 2.1-2.25(m,1H), 2.16(s,3H), 2.13(s,3H), 1.6-1.8(m,2H),
1.0-1.3(m.2R), 0.93(t,3H), 0.72(t.3H) ppm.

Exampie 99

1-13.6-Dimethyl-2-(2 4 .B-trimethy!-phenoxv)-pvrid in-4-yl}-2.2 2-trifluoro-ethanol

mp. 134-139°C, Anal. For CisHzoFsNO, cale.: C, 83.71; H, 5.94; N, 4.13; found: C,
63.58: H, 6.00; N, 4.02.

Example 100
11'2-(4-Chtoro-z,6—dimethvf-ohenoxy)-3.6-dimethvi-pvridin-4-yl]-2,2,2-triﬂuoro-ethanol
1H NMR(CDCI;) d 6.979s,2H), 6.19(s,1H), 2.14(s,6H), 2.06(s,6H) ppm.

Exampie 101
[2;(4-Chioro-2,S-dimet}wvl-phenoxy);B.B-dimethyi-pvridin-4-yl]-pyridin-2-yl—methanol
TH  NMR(CDCi;) d 8.61(d,1H), 7.71(m,1H), 7.30(m,1H),  7.10(m,1H),

7.03(s,2H),6.70(s,1H), 6.03(s,1H), 2.37(s,3H), 2.16(s,3H), 2.03(s,6H), ppm. .

Example 102

1 -L2-(4-Chloro-2,G-dimetnyt-o henoxv)-3-methoxy-S-methyl-pyridin~4-yl}-2—ethyl-butan-

-0l

1H NMR(CDClL) d 7.05(s,2H), 6.759s,1H), 4.80(t,1H), 3.98(s,3H), 2.19(s,3H),
2.08(s,6H), 2.13(d,1H), 1.25-1.685(m,5H), 0.82(t,3H), 0.87(t,3H) ppm.
The title compounds of the following Examples 103 through 106 were prepared by

oXidation of the corresponding alcohol with Dess Martin reagent in DMSO/methylene chioride
or pyridinium chiorochromate in methylene chioride.
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Example 103
1-[3,6-Dimethyl-2-{2,4,6-trimethyl-phenoxy)-pyridin-4-yi}-propan-1-one
mp. 82-85.5°C, Anal. For CisHxsNO, cale.: C, 76.74; H, 7.80; N, 4.71; Found: C,
76.81; H, 7.94; N, 4.66.

Example 104
1-[2-(4-Chloro-2 8-dimethyl-phenoxy)-3,68-dimethyi-pyridin-4-y(}-2,2 2-trifluoro-
ethanone
1H NMR(CDCl;) d 7.06(s,2Hj}, 6.99(s,1H), 2.42(s,3H), 2.30(s,3H), 2.03(s,6H) ppm.
Example 105
[2-(4-Chloro-2 6-dimethyl-phenoxy)-3.6-dimethyi-pyridin-4-yi}-pyridin-2-yl-methanone
1H  NMR(CDCl;) d 8.72(d,1H), 8.17(d,1H), 7.95(m,1H), 7.52(m,1H),
7.05(s,2H),6.75(s,1H), 2.25(5,3!—1), 2.22(s,3H),2.07(s,6H) ppm.

Example 106
1-[2-(4-Chloro-2,6-dimethyi-phenoxy)-3-methoxy-6-methyi-pyridin-4-yi}-2-ethyl-butan-

1-one
1H NMR(CDCI3) d 7.05(s,2H), 6.67(s,1H), 3.98(s,3H), 3.08(m,1H), 2.61(s,3H),
2.06(s,6H), 1.76(m,2H), 1.51(m,2H), 0.92(t,6H) ppm.
Exampie 107
4-(1-Ethoxy-2,2,2-trifluoro-ethvl)-3,6-dimethyl-2-(2,4,8-trimethyl-phenoxy)-pyridine
The title compound was prepared by reacting the corresponding alcohol with NaH,
followed by quenching with ethy( iodide.
1H NMR(CDCl3) d 6.92(s,1H), 6.87(s,2H), 4.92(m,1H), 3.80(m2H), 2.349s,3H),
2.29(s,3H), 2.26(s,3H), 2.03(s,6H), 1.26(t,3H) ppm.
The tile ccmpounds of the following Examples 108 through 109 were prepared by
reacting of the corresponding ketone with alkyl lithium or alkyl magnesium.
Example 108
2-[3,6-Dimethyi-2-(2 4,6-trimethyl-phenoxy)-pyridin-4-y(}-butan-2-of
1H NMR(CDCl;) d 6.86(m,3H), 2.48(s,3H), 2.28(s,3H), 2.21(s,3H), 2.02(s,6H), 1.8-
2.1(m,2H), 1.81(s,3H), 0.84(t,3H) ppm.
Example 109

3-[3,6-Dimethyl-2-(2,4 8-trimethyl-phenoxy)-pyridin-4-yl}-pentan-3-o
1H NMR(CDCl3) d 6.87(s,1H), 6.86(s,2H), 2.43(s,3H), 2.28(s,3H0, 2.21(s,3H), 2.0-
2.2(m.2H), 2.02(s,BH), 1.7-1.9(m,2H), 1.69(brs,1H), 0.8(t,6H) ppm.
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Example 110
1-[2-( 4-Ch}oro-2.6-0‘imet’nvl-phenoxy)-3-hydroxv-a-methvi-pvridin-4-yl}-2-ethy3-butan-

1-one
o The title compound was prepared by reacting 1-[2-(4-Chloro-2,6-dimethyl-phenoxy)-
S-methoxy-s-methyl-pyridin-z.i-yi]—2~ethyl-butan—1-one with BBr; or BCl; in THF or methyiene
chloride,

1H NMR (CDCl) d 7.04(s,2H), 7.01(s,1H), 3.26(m,1H), 2.24(s,3H), 2.08(s,6H),
1.80(m,2H), 1.63(m,2H), 0.91(t,6H) ppm.

Example 111
4-(1 -Ethv!-orooyiamino)-s-methyl-2-(2.4,6-trimethy!-phenoxy)—nicctinamide

To a solution of 4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyf-phenoxy)nicotinic
acid in anhydrous methylene chioride was added thionyl chloride. After stirring for 1 hr, the
reaction mixture was concentrated to dryness. The residue was dissolved in dry THF and
NH3(g) was bubbled in. The reaction mixture was Quenched with water and extracted with
ethyl acetate. The organic layer was separated, dried and concentrated to give a light yeliow
soiid. The solid was purified through silica gel column chromatography using 1% methanol in
chioroform as eiuent to give the title compound as & white solid, mp. 85-88°C. 1H
NMR(CDCI;) d 9.69(brs,1H), 8.01(brs,1H), 6.87(s,2H), 6.11(s,1H), 5.48(brs,1H), 3.31(m,1H),
2.29(s,3H), 2.10(s,3H), 2.07(s,6H), 1.60(m,4H), 0.95(t.6H) ppm.

The title compounds of the following Examples 112 through 118 were prepared by a
method analogous to thai described in the preceding paragraph, starting with the
corresponding nicotinic acid or pyrimidine-s-carboxylic derivative and quenching with an
appropriate nucleophile.

Example 112

4-(1 -Ethyl-propvlamino)-s,N-dimethyi-2~(2,4,6-trimethyi-phenoxy)-nicotinamide

1H NMR(CDCI;) d 8.8(brs,1H), 8.21(brs,1H), 6.88(s,2H), 8.11(s,1H), 3.31(m,1H),
2.82(d,3H), 2.30(s,3H), 2.10(s,3H), 2.07(s,6H), 1.60(m,4H), 0.95(t,6H) ppm.

Example 113

2-(4-Chloro-2.6-dim ethyl-phenoxy)-4-( S)-(1 -hydroxymethyl-propylamino)-G-methyl-

nicotinamide

TH NMR(CDCL) ¢ 9.7(d,1H), 7-8(brs, TH), 7.0(s,2H), 6.2(s,1H), 5.6(brs,1H),

S7(mAH),  3.86(m,TH), 3.54(m,1H), 2.07(s,3H), 2.088(s,3H), 2.06(s,3H), 1.7(m,1H),
1.8(m, 1H), 0.99(t,3H) pprm.



10

15

20

25

30

012157

Example 114
2-(4-Chioro-2,6-dimethyl-phenoxy }-4-(S)-(1-hydroxymethyi-propylamino}-6-methyl-
nicotinic acid hydrazide
1H NMR(CDCly) d 9.15(s,1H), 7.04(s,2H), 6.23(s,1H), 3.6-3.8(m,2H), 3.53(m,1H),
2.08(s,6H), 2.05(s,3H), 2.04(s,3H), 1.5-1.8(m,2H), 1.01(t,3H) ppm.
Example 115
2-(4-Chioro-2 6-dimethyl-phenoxy}-N-ethyi-4-(S)-(1-hydroxymethyl-propviamino )-6-
methyi-nicatinamide
1H NMR(CDCl;) d 9.74(d,1H), 8.12(s,1H), 7.05(s,2H), 6.23(s,1H), 3.5-3.8(m,3H),
3.43(m,2H), 2.06(s,9H), 1.8(brs,1H), 1.5-1.7(m,2H), 1.19(t,3H), 1.00(t,3H) ppm.
o Example 116
2-{4-Chloro-2,6-dimethyl-phenoxy}-4-(S (1 -hydroxymethyi-propylamino)-6,N-
dimethvi-nicotinamide
1H NMR(CDCl;) d 9.80(d,1H), 8.12(s,1H), 7.04(s,2H), 6.22(s,1H), 3.5-3.8(m,3H),
2.93(d,3H), 2.06(s,8H), 1.8(brs,1H), 1.5-1.7(m,2H), 0.99(t,3:1) ppm.
Example 117
2-{4-Chloro-2,8-dimethyl-phenoxy)-N-cyclopentyl-4-(S)-(1-hydroxymethyi-
propylamino)-8-methyl-nicotinamide
1H NMR(CDCl3) d 9.69(d,1H), 8.13(d,1H), 7.04(s,2H), 6.22(s,1H), 4.35(m,1H), 3.4-
3.8(m,3H), 2.056(s,9H), 1.4-2.0(m, 10H), 0.99(t,3H) ppm.
Example 118
2-(4-Chloro-2,8-dimethyl-phenoxy)-N-cyclopropyimetnyl-4-(S)-(1-hydroxymethyi-
propylamino)-6-methyi-nicotinamide

1H NMR(CDCly) d 8.71(d,1H), 8.24(s,1H), 7.05(s,2H), 6.23(s,1H), 3.5-3.8(m,3H),
3.27(t,2H), 2.08(s,6H), 2.07(s,3H), 1.8(brs,1H), 1.5-1.75(m,2H), 0.99(t,3H), 0.46{(m,2H),
0.21(m,2H) ppm.

The title compounds of the following Examples 232 through 236 were prepared by a
method analogous to that described for Example 224.

Example 119
4-(1-Ethyl-propviamino)-6-methyl-2-(2 4 B-trimethyi-phenylamino)-nicotinamide
A brown solid, mp. 204-206°C.
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Exampie 120
4-(1-Ethyl-propoxy)-2-methyi-6-( 2,4,S—trimethy!-ohenylamino)—pyrimidine-S—carboxvlic
acid amide
Mp. 174-176°C: Anal. For Ca0H28N40, cale.: C, 67.39; H, 7.92; N, 15.72; found: C,
67.90; H, 8.18; N, 14.66. 1H NMR(CDCls) d 7.95(s,1H), 8.89(s,2H), 5.58(s,1H), 5.4(m,1H),
2.28(s.3H), 2.25(s,3H), 2.15(s,6H), 1.75(m,4H), 0.96(t,6H) ppm. '
Example 121
4-(i-Ethyl-propylamino »6-methyi-2-( 2.4.G-trimethv!-phenoxy)-nicotinonitrile
1H NMR(CDClL) d 6.85(s,2H), 6.06(s,1H), 4.72(d,1H), 3.36(m,1H), 2.28(s,3H),
2.17(s,3H), 2.09(s,6H), 1.5-1.8(m,4H), 0.96(t,6H) ppm.
Exampie 122
[4-(1 -Ethvl~nropoxv)-S-met'nvl-B-nitro-oyridin-z-yl]-(z.d,,6-trimethyi-phenv:)-amine
The title compound was prepared by heating 2-bromo (or chloro)—4-(1-ethy}-propoxy)-
8-methyl-3-nitro-pyridine with 2,4,6-trimethyianiline in DMSO at 130°C. The reaction mixture
was quenched with water and extracted with ethyl acetate. The organic iayer was separated,
cried and concentrated to give crude material. The material was purified through silica gel
column chromatography to give the titie compound as a yellow solid. 1H NMR(CDCl;) d

8.52(s,1H), 6.92(s,2H), 6.12(s,1H), 4.31(m,1H), 2.32(s,3H), 2.24(s,3H), 2.18(s,6H),
1.77(m,4H0, 1.01(t,6H) ppm.

Example 123
4-(1 -Et‘nyl-proooxv)—6—methyl-N2-(2,4,B-trimethy!-phenyi )-pyridine-2,3-diamine
The title compound was prepared by hydrogenation of the corresponding 3-nitro
derivative with 10%Pd/C in ethanol at 50 psi. A pale gray solid was obtained in 97% yield,

Mp. 73-75°C. 1H NMR(CDCls) d 6.89(s,2H), 6.18(s,1H), 4.22(m,1H), 3.2(brs,2H), 2.29(s,3H),
2.19(s,6H), 1.7(m,4H), 0.97(t,6H) ppm.

Examgie 124
2-Ch!oro-N-[4-(1-ethvl-pronoxy)-s-methy1-2-(2,4,S-trimethyl-phenylamino)—pvridin-3-
vil-acetamide

The title compound was prepared by acylation of 4-(1-ethyl-propoxy)-S-methy)-NZ-
(2,4,6-trimethyi-phenyl)-pyridine~2,3-diamine with chioroacetyl chloride, NEt; in THF at room
temperature. A tan solid was isolated, mp. 79-82°C. Anal. For Ca2H3oCIN;O; cale. C, 65.41;
H, 7.48; N, 10.40: found: C, 65.56; H, 7.62; N, 10.98.

Example 125
N-ButyI-N-ethyi-6-methy$-3-nitro-N-(2.4,6~trimethyl-phenyl)-pyridine-2,4-diamine
A mixture of butyi-(2-chforo-6-methy!-s-nitro-pyridin-4-y$)-ethy1-amine (700 mg, 2.58
mmol) and 2,4,6-trimethyianiline in DMSO was heated in 140°C oil bath for overnight. An
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additional 0.75 mi of 2,4,6-trimethylaniline was added and the resulting mixture was heated
for an additional 48 hours. The mixture was quenched with water, brine and extracted 3 times
with ethyl acetate. The organic layer was separated, dried (MgSO,) and concentrated to
dryness. After silica gel column chromatography purification, the title compound was obtained
as anoil.

Example 126
4-(1-Ethyl-propytamino}-6-methyl-2-(2,4,6-trimethyi-phenylamino}-nicotinic acid
The title compound was prepared by heating 2-chioro-4-(1-ethyl-propylamino)-6-
methyl-nicotinic acid and trimethylaniline in the presence of potassium carbonate and copper
in-DMF. The desired product was isolated by silica gel column chromatography using 5%
methanol in chloroform as solvent to give a tan solid, mp. 130-135°C.

Example 127
4-(1-Ethyl-propylamino}-6-methyl-2-(2.4 6-trimethyi-phenyiamino )-nicotinic acid
methy! ester
A mixture of 2-chioro-4-(1-ethyl-propylamino)-6-methyl-nicotinic acid methyl ester,
trimethylaniline, potassium carbonate, copper in DMF was heated at reflux. The mixture was
quenched with ammonium chloride and stirred for 20 min, filtered through celite and washed
with ethyl acetate. The filtrate was extracted with ethyl acetate. The organic layer was
separated, dried and concentrated to dryness. The residue was purified through silica gel
column chromatography using 2% methanol in chioroform as eiuent to give the title
compound as a solid.
1H NMR(CDCl;) d -8.9(s,1H), 8.0(d,1H), 6.91(s,2H), 5.79s,1H), 3.92(s,3H),
3.37(m,1H), 2.30(s,3R), 2.17(s,3H), 2.10(s,6H), 1.5-1.7(m 4H), 0.96(t,6H) ppm.
Example 128
N4-(1-Ethvl-prooyl)-3,6-dimethy!—N2-(2,4,G-trimethyi-phenyl)-pyridine-z,4-diamine
The title compound was prepared by reduction of 4-(1 -ethyl-propylamino)-6-methyi-2-
(2,4,6-trimethyl-phenylamino)-nicotinic acid with 1M of lithium aluminium hydride in diethyl
ether and aluminium trichloride at reflux. 1H NMR(CDCl;)6.9(s,2H), 6.0(s,1H), 5.4(brs,1H),
3.6(d,1H), 3.3(m,1H), 2.32(s,3H), 2.2(s,3H), 2.15(s,6H), 1.4-1.7(m,4H), 1.0(t,6H) pprm.
Example 129 .
2-14-(1 -Ethy!-oroovlamino)—S—methvl-Z-(ZA,G-trimethyl-phenyiamino)—pyridin-3—
yimethyl]-malonic acid dimethyl ester '

Mp. 136-138°C; Anal. Far CpsHarN3O,. 3/4 H,0 calc.: C,66.57; H, 8.27; N, 8.96;
found: C, 66.67; H, 7.85; N, 8.88.



10

-
(4]]

20

25

30

35

-70-

012157

Example 130

[2-(4-Bromo-2,6-dimethyl-phenylamino)-4-(1-ethyl-propylamino}-6-methyi-pyridin-3-
vil-methanol

The title compound was prepared by reduction of the corresponding nicotinic acid
derivative with BH;.DMS in THF at reflux. Standard work-up procedure gave the title
compound as a white foam. 1H NMR(CDCl)- 7.15(s,2H), 6.2(brs,1H), 5.92(s,1H),
4.479m,1H), 4.43(s,2H), 3.25(m,1H), 2.17(s,3H), 2.10(s,BH), 1.58(m,2H), 1.47(m,2H),
0.90(t,6H) ppm.

Example 131
N2-(2,4-Dichioro-phenyl)-N4-(1-ethyl-propyi)-3,6-dimethyl-pyridine-2,4-diamine
The title compound was prepared by a method analogous to that described for
Example 33. 1H NMR(CDCl;) d 7.79(dd,1H), 7.30(d,1H), 7.10(dd,1H), 6.53(brs,1H),
6.13(s,1H), 3.79(d,1H), 3.2-3.4(m,1H), 2.36(s,3H), 1.92(s,3H), 1.4-1.6(m,4H), 0.93(t,6H) ppm.
Example 132
[2-(2.4-Dichloro-phenyiamino}-4-(1-ethyi-propylamino)-6-methyi-pyridin-3-vii-
methanol

The titie compound was prepared by reduction of the corresponding nicotinic acid
denvative with BH;.DMS in THF at reflux. 1H NMR(CDCl3) d 7.22(d,1H), 7.07(d,1H),
7.00(d,1H), 8.10(s,1H), 5.7(brs,1H), 4.4(s,2H), 3.3 (m,1H), 2.35(s,CH), 2.02(s,3H), 1.4
1.6{m.4H), 0.92&0.91(two sets of t,6H) ppm.

Exampie 133

2-[6-Methy!-3-nitro-2-(2 4.6-trimethyl-phenylamino)-pyridin-4-yiamino}-butan-1-ol

The title compound was prepared by heating 2-[6-methyl-3-nitro-2-chioro-pyridin-4-
ylamino]-butan-1-ol with trimethylaniline in DMSO at 130°C. 1H NMR(CDCl;) d 9.38(brs,1H),
€.93(s,3H), 3.7-3.8(m,3H), 2.30(s,3H), 2.12(s,6H), 1.8(n{,1H), 1.65(m,1H), 1.02(t,3H) ppm

Example 134
2-14-(1-Ethyl-propylamino)-2-methyl-6-(2.4.6-trimethyl-phenoxy)-pyrimidin-5-y{l-
propionic acid ethy! ester

TH NMR(CDCl;) d 6.85(s.2H), 5.16(d,1H), 4.49(q,1H), 4.0~4.2(m,3H), 2.289s,3H0,
2.20(s,3H), 2.08(s,6H), 1.4-1.7(m,4H), 1.44(d,3H), 1.21(t,3H), 0.83(t,3H), 0.87{t,3H) ppm.

Example 135
[3-Aminomethyl-6-methyl-2-{ 2.4,8-trimethyl-phenoxy)-pyridin-4-yll-(1-ethyl-propyl)-

amine

The title compound was prepared by a method analogous to that described for

Example 75. mp. 117-119°C; Anal. For C,,H3iN50. 1/3 H20 calc.: C,72.58; H, 9.18; N, 12.09;
found: C, 72.93; H, 9.28; N, 12.02.
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The following titte compounds of Examples 136-138 were prepared by reacting [4-(1-
ethyl-propylamino)-6-methyl-2-(4-halo-2,6-dimethyl-phenoxy)-pyridin-3-yi}-methanol with
thionyl chloride in benzene, concentrated to dryness, followed by reacting with potassium
cyanide in DMSOQ at room temperature.

Example 136
[2-(4-Brorno-2,6-dimeihyl-phenoxy)-4-(1-ethyl-propylamino )-6-methyl-pyridin-3-yi}-

acetonitrile

1H NMR(CDCla) d 7.2(s,2H), 6.1(S,1H), 3.82(d,1H), 3.7(s,2H), 3.34(m,1H), 2.1(s,3H),
2.03(s,6H), 1.45-1.7(m,4H), 0.99(t,6H) ppm.
' Example 137
[2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-pyridin-3-yii-
acetonitrile hydrogen chioride )
1H NMR(CDCls) d 7.08(s,2H), 6.2(s,1H), 4.92(d,1H), 3.45(m,1H), 2.71(s,3H),
2.549m,2H), 2.14(s,6H), 1.7(m,2H), 1.40-1.6(m,4H), 0.95(t,6H) ppm.
Example 138
[6-(1-Ethvl-propoxy)-2-methyl-pyrimidin-4-vil-(2,4,6-trimethyl-pheny|)-amine
MP. 148-151°C, Anal. For CxpHN.O calc.: C, 72.81; H, 8.68; N, 13.41; found: C,
72.70; H, 8.88; N, 13.14

Example 139
2-[2-(4-Cnloro-2,8-dimethyl-phenoxy)-6-methyl-pyridin-4-(S)-ylamino]-butan-1-o
The title compound was prepared by heating the corresponding nicotinic acid
derivative at 160-170°C oil bath. 1H NMR (CDCly) d 7.05(s,2H), 6.09(s,1H), 5.35(s,1H),
4.43(s,1H), 3.88(m,1H), 3.84(m.1H), 3.29(m,1H), 2.30(s,3H), 2.09(s,6H), 1.80{m,1H),
1.47{m,1H), 0.89(t,3H) ppm.

Example 140

[3-Aminomethy!-2-(4-chioro-2.6-dimethyl-phenoxy)-6-methyl-pyridin-4-(S)-yi]-(1-
chioromethyl-propyl)-amine

The title compound was prepared by reacting [2-[2-(4-chloro-2,6-dimethyl-phenoxy)-
3- pyridin-4-(S }-ylamino]-butan-1-o0! with thiony! chloride in benzene, concentrated to dryness,
followed by reacting with NH;(g) at room temperature. After standard workup, procedure and
sifica gel column chromatography, the title compound was obtained. 1H NMR(CDCIy) d
7.00(s,2H), 6.3(brs,1H), 6.07(s,1H), 4.0-4.2(m,2H), 3.9(brs;2H), 3.5-3.8(m.3H), 2.12(s,3H),
2.03(s,6H), 1.6-1.9(m,2H), 1.00(t,3H) ppm

The following title compounds of Examples 254 and 255 were prepared by reacting
[2-[2~(4-chloro-2,6-dimethyl-phenoxy)-3- pyridin-4-(S)-ylamino}-butan-1-ol with thiony! chloride
in benzene, concentrated to dryness, followed by reacting with an appropriate amine in THF
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at room temperature. After standard workup procedure and silica gel column chromatography,
the title compound was obtained.
Example 141
2-[2-{4-Chloro-2,6-dimethyl-phenoxy)-8-methyl-3-methyiaminomethyl-pyridin-4-(S}-

yiaminol-butan-1-ol
1H NMR(CDCl3) d 7.01(s,2H), 6.14(s,1H), 4.55(brs,1H), 3.6-3.8(m,2H), 3.4(m,1H),
2.8(s,3H), 2.11(s,3H), 2.02(brs,6H), 1.65(m,2H), 0.97(1,3H)ppm.
Example 142

2-[3-Aminomethyl-2-(4-chloro-2,6-dimethyl-phenoxy)-6-methyl-pyridin-4-(S-ylaminoj-

butan-1-ol

1H NMR(CDCl;) d 6.989s,2H), 6.10(s,1H), 4.4.00(Abg,2H), 3.5-3.75(m,2H),
3.4(m,1H), 2.73(brs,4H), 2.08(s,3H), 2.00(s,6H), 1.58(m,4H), 0.94(t,3H) ppm.

The title compounds of the following Examples 143 through 149 were prepared by
bromination or chlorination of 2-[2-(substituted-phenoxy)-6-methyl-pyridin-4-alkylamine with
NES or NCS in methylene chioride or chioroform at room temperature.

Example 143

[3-Bromo-6-methyi-2-(2 4,6-trimethyi-phenoxy -pyridin-4-yij-(1-ethyl-propyl )-amine

1H NMR(CDCl3) d 6.85(s.2H), 6.04(s,1H), 4.62(d,1H), 3.33(m,1H), 2.27(s,3H),
2.73(s,3H), 2.08(s,6H), 1.5-1.7(m,2H), 0.95(,3H) ppm.

Example 144

2-[3,5-Dibromo-2-(4-chloro-2.6-dimethyl-phenoxy)-6-methyi-pyridin-4-viaminol-butan-

1H NMR(CDCl3) ¢ 7.02(s,2H), 4.34(m,1H), 3.6-3.8(m,2H), 2.30(s,3H), 2.05(s,6H),
1.5-1.8(m,2H), 0.98(t,3H) ppm.

Example 145
2-{3-Bromo-6-(4-chioro-2.8-dimethyl-phenoxy)-2-methvi-pyridin-4-(S »-ylamino}-butan-

1-0l

1H NMR({CDCl;) d 7.05(s,2H), 5.62(s,1H), 4.86(c,1H), 3.55-3.7(m,2H), 3.3(m,1H),
2.428(s,3H), 2.09(s,6H), 1.4-1.7(m,3H), 0.91(t,3H) ppm.
Example 146 .
2-[3-Bromo-2-(4-chlore-2,6-dimethyl-phenoxy)-6-methyi-pyridin-4-(S -ylaminol-butan-

1-0l

1H NMR(CDCi3) d 7.02(s,2H), 6.14(s,1H), 4.81(d,1H), 3.6-3.8(m,2H), 3.45(m,1H),
2.12(s,3H), 2.08(s,6H), 1.5-1.8(m,2H), 1.00(t,3H) ppm.



10

15

20

25

30

35

012157

Example 147
g-jS-Chloro-Z-(:i-chloro-2,6-dimethyl-phenoxy)-6-methyl—pyridin-4-( S)-vlamino}-butan-

1-0]
TH NMR(CDCls) d 7.02(s,2H), 6.18(s,1H), 4.76(d,1H), 3.6-3.8(m,2H), 3.45(m, 1H),
2.13(s,3H), 2.07(s,6H), 1.5-1.8(m,2H), 0.99(t,3H) ppm.
Exampie 148

2-{3,5-Dichloro—2~(4-chloro—2.6~dimethyl-phenoxy)—6~methyt-pyridin-4-ylamino]-butan-

1-ol
TH NMR(CDCl3) d 7.03(s,2H), 4.34(m,1H), 3.6-3.8(m,2H), 2.40(s,3H), 2.05(s,6H),
1.5-1.8(m,2H), 0.99(t,3H) ppm.
Example 149
2-[3aChioro—6-(4—chloro—2.6-dimethyl-'phenoxy)-2-methyl-pyridin-4—($)-ylamino}-butan-

1-0l
TH NMR(CDCls) d 7.05(s,2H), 5.68(s,1H), 4.86(brs, 1H), 3.5-3.8(m,2H), 3.3(m,1H),
2.38(s,3H), 2.09(s,6H), 1.4-1.7(m,3H), 0.81(t,3H) ppm. '
Example 150
2-(4—Chloro-z.6-dimethy!-shenoxy)—4-(8)-(4-ethyl-2-oxo-oxazolidin-3-yl)-S—methyi-
nicotinonitrile
The title compound was prepared by reacting with 2—(4-chioro-2,S-dimethyt-phenoxy)-
4-(1-hydroxymethy!-propylamino)-G-methyf-nicotinic acid with triphosgene/NEt; in THF. 1H
NMR(CDCl3) d 7.18(s,1H), 7.08(s,2H), §.00(m, 1H), 4.84(t,1H), 4.23(dd,1H), 2.339s,3H),
2.08(s,6H), 1.5-1.8(m,2H), 0.949t,3H) ppm.
Example 151
2-(2,4-Dimethoxy-phenyiamino)—4-( 1 -methoxvmethyf—propoxy)-s-methyl-nicoﬁnic acid
1H NMR(CDCl,) ¢ 8.3(brs, 1H), 8.5(m,3H), 6.26(s,1H), 4.66(m,1H), 3.92(s,3H),
3.85(s,3H), 3.66(m,2H), 3.43(s,3H), 2.52(s,3H), 1.91(m,2H), 1.07(t,3H) ppm.
Exampie 152
4-(1 -Ethy!-propoxy)-Z-methyl-6-(2.4,6~trimethyl-phenylamino)—pyrimidine-S—
carbonitrile
1H NMR(CDCl;) d €.82(s,2H), 8.45(s,1H), 5.22(m,1H), 2.29(s,6H), 2.16(s,6H),
1.70(m,4H), 0.93(t,6H) ppm.

Examgle 153

N-(1-Ethyl-propyl )-2,5-dimethyl-N‘-(2,4,6-trimethyl-phenyl)-pyrimidine—4,8-diamine
tH NMR(CDCl;) d 8.9(s,1H), 6.85(s,2H), 4.95(d,1H), 4.21(m,1H), 2.5(s,3H),
2.25(s,3H), 2.13(s,6H), 1.4-1 J7(m,4H), 1.3(s,3H), 0.85(t,6H) ppm




W

10

—
(@)}

20

25

(8]
D

012157
Example 154
5-Chloro-N4-(1 -ethvi-propyl )-2-methy!-N6-(2,4,6-trimethvl-phenyl)-pyrimid ine-4,6-

diamine
1H NMR(CDCI;) d 6.85(s,2H), 6.0(s,1H), 4.D(m,1H), 4.2(m,1H), 2.3(s,3H), 2.22(,3H),
2.17(g,8H), 1.4-1 -70(m,4H), 0.97(t,6H) ppm.
Exampie 155
5-Esromo—N-(1-ethyl-propyl)-2-methyI-N'«(Z,4,6-trimethyl-phenyl)-pyrimidine—4,6-

diamine

MP. 117-119°C, Anal. For CyeH24BrN, caic.: C, 58.31; H, 6.95; N, 14.32; found: C,
58.43; H, 7.08; N, 14.23.
Exarrnle 156
4-{1 -Et'nvl-orooyiamino)-2-methv!—6-{2,4,S-trimethyl-phenylamino)—pyrimidine-s-
carboxyviic acid
1H NMR(CDCIs) d 12.2(brs, 1H), 11.1(brs,1H), 6.84(s,2H), 4.18(m,1H), 2.38(s,3H),
2.18(s,3H), 2.15(s,6H), 1.56(m,4H), 0.90(t,6H) ppm.
Example 157
[4-( Cvciooropvlmethyl-prooy!-amino)-2-methy$-6—(2,4.6-trichioro-phenylamino)—
pyrimidin-5-vij-methanol
1H NMR(CDCl;) d 7.49s,2H), 4.95(s,2H), 4.92(s,1H), 3.28(brs,4H), 2.359s,3H),
1.54(m,2H), 0.95(m, 1H), 0.81(t,3H), 0.44(m,2R), 0.19(m,2H) ppm.
Example 158
8-(1-Ethyl-oronoxy)-2, NS,N5-trimethyf—N4—(2,4,6-trimethyi—phenyf)-pyrimidine-4,5-

diamine

The title compound was prepared by methyiation of 6-(1-ethy!-propoxy)~2-methyI-N4~
(2,4,B-trimethyl-phenyl)-pyrimidine~4,5-diamine with lithium bis{trimethylsilyl)amide in THF,
foliowed by quenching with methyl iodide. 1M NMR(CDCl;) d 7.35(s,1H), 6.90(s,2H),
5.18(m,1H), 2.73(s,6H), 2.28(s,3H), 2.27(s,3H), 2.18(s,6H), 1.6-1.8(m,4H), 0.96(t,6H) ppm.

Example 159

[5-Bromo-6-( 1-ethyl—oropoxy)-2~methvl-pyrimidin-4-yf}-(2,4,S-trimethyl-phenyl)-amine

The title compound was prepared by reacting [5-bromo~6—(1-ethyi-propbxy)—Z-methyi-
pyrimidin~4—yt)-(2,4,6-trimethyl-phenyl)-amine with 3-pentanol/NaH in THF at reflux overnight.
After standard work-up and purification, the titlte compound was obtained as a white solid, mp.
94-96°C. 1H NMR(CDCls) d 6.91(s,2H), 8.41(s,1H), S.13(m,1H), 2.29(s,3H), 2.26(,3H),
2.17(s.6H), 1.70(m,4H), 0.95(t,6H) ppm.,
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Example 160
4-(1-Ethyl-propoxy)-2-methyi-6-(2, 4,6-trimethyi-phenvlamino)-pvrimidine-5-carboxylic

acid

To a solution of n-Buli in THF was added a solution of [5-bromo-6-(1-ethyl-propoxy)-
2-methyl-pyrimidin-4-yli]-{2,4,8-trimethyl-phenyl}-amine in THF at ~78°C. After stirring for 10
minutes, CO,(g) was added at -78°C and stirred at that temperature for 1 hour, then
gradually warmed to room temperature. The resulting mixture was quenched with water and
adjusted to pH 2 to 3 and extracted with chloroform. The organic layer was separated, dried
and concentrated to dryness. The residue was purified through silica gel column
cﬁromatography to give the title compound as a solid, mp. 118-120°C, Anal. For CaH7N4Os
calc.: C, 67.20; H, 7.61; N, 11.76; found: C, 67.25; H, 7.87; N, 11.48.

Example 161

[4-(1-Ethyl-propoxy)-2-methvi-6-(2 4 6-trimethyl-phenylamino)-pyrimidin-5-yi}-
rmethanol

To a solution of 4-(1-ethyl-propoxy}-2-methyl-6-(2,4,6-trimethyi-phenylamino)-
pyrimidine-5-carboxylic acid in dry THF was added BH,.DMS. The resulting mixture was
heated at reflux. The mixture was quenched with dilute HC! and stirred for 30 minutes,
adjusted pH to 7.5-8.5, then exiracted with ethyl acetate. The organic layer was separated,
dried and concentrated to give a crude material. The crude material was purified through
silica gel column chromatography to give the title compound as a solid, mp. 121-123°C, Anal.
For CxoHN3O; cale. C, 83.94; H, 8.51; N, 12.23; found: C, 69.73; H, 8.47; N, 11.99.

Example 162

[6-(1-Ethyl-propoxy)-5-methoxymethyl-2-methyl-pyrimidin-4-yil-(2 4 6-trimethyi-
phenyl)-amine

The title compound was prepared by reacting [4-(1-ethyl-propoxy)-2-methyl-6-(2,4,6-
trimethyl-phenylamino)-pyrimidin-5-yll-methanol with NaH, followed by quenching with Mel.
1H NMR(CDCl3) d 7.0(s,1H), 6.83(s,2H), 5.12(m,1H), 4.62(s,2H), 3.33(s,3H), 2.28(s,3H0,
2.27(s,3H), 2.14(s,6H), 1.88(m,4H), 0.91(t,6H) ppm.

Example 163
[5-Aminomethyi-6-(1-ethyi-oropoxy)-2-methyl-pyrimidin-4-yll-(2,4,6-trimethyl-phenyl)-

amine

To a. solution of [4-(1-ethyl-propoxy)-Z-methyi-6-(2.4,6-triméthy!-phenyiamino)-
pyrimidin-5-yll-methanol in anhydrous methylene chloride was added thionyl chioride. After
stirring for 1 hour, the reaction mixture was concentrated to dryness. The residue was
dissolved in dry THF and NHs(g) was bubbled in. The reaction mixture was quenched with
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water and extracted with ethyl acetate. The reaction was worked-up and purified by standard
procedure to give the title compound.

1H NMR(CDCl;) d 8.50(s,1H), 6.88(s,2H), 5.08(m,1H), 3.97(s,2H), 2.279s,3H),
2.25(s,3H), 2.159s,6H), 1.74(brs,2H), 1.65(m,4H), 0.91(t,6H) ppm.

Example 164

7-{ 1-Ethyi-propoxy)-s-methy!-a-(Z,4,6-trimethyl-ohenyl)—3H-imidazo[4,5-b1pyridin-2-

The title compound was prepared by reacting 4o(1-ethyi-propoxy)—6-methyl-N2-(2,4,6-
trimethyl-phenyl)-pyridine-2,3-diamine with BrCN in acetonitrie at room temperature
ovemight. The mixture was quenched with water and adjusted to pH 8.0 with saturated
sodium bicarbonate and extracted with ethyl acetate. The organic layer was separated, dried
and concentrated to give crude material. The material was purified through silica gel column
cnromatography to give the title compound as a white solid, mp. 158-161°C. 1H NMR(CDCl3)
d 7.05(s,2H), 8.5(s,1H), 4.6(m,1H), 4.3(m,2H), 2.45(s,3H), 2.35(s,3H), 2.0(s,6H), 1.7(m,4H),
1.0(t.6H) ppm.

Example 165

7-(1-Ethyi-propoxy)-5-methyi-3-( 2.4 ,B-trimethyl-phenyl)-3 H-imidazo[4,5-b]pyridine

A mixture of 4-(1-ethyl-propoxy)-6-methyl-N2-(2,4,S-trimethyl-phenyI)-pyridine—2,3—
diamine, trimethyl orthoformate, p-toluenesuifonic acid monohydrate in toluene was heated at
reflux using Dean-Stark apparatus for 24 hours. The mixture was heated at reflux overnight.
The mixture was quenched with water, sat. NaHCOQ;, exiracted with ethyl acetate. The
organic layer was separated, dried (MgSO,) and concentrated to dryness. After purification,
the titte compound was isolated. Anal. For C21H2N30.1/4H,0 calc. C, 73.76; H, 8.10; N,
12.28; found: C, 73.22; H, 7.96; N, 12.42.

| Example 166 |

7-(1 -Ethvi-propoxy)-5-methyi-3-( 2.4 6-trimethyl-phenyi)-1 3-dihydro-imidazo[4,5-
blpvridin-2-one

The title compound was prepared by reacting 4-(1 -ethyl-propoxy)-8-methyl-N2-(2,4,6-
trimethy!-pheny!)-pyridine~2,3-diamine with triphosgene, NEL. in THF at room temperature. A
white solid was isolated, mp. 184-188°C. Anal. For Ca1HzN3O, cale. C, 71.36; H, 7.70; N,
11.88; found: C, 71.09; H, 7.75; N, 11.63.

Example 167
7-(1-Ethyi-propoxy)-1 ,5—dimethyl-3-(2,4.6-trimethyi-ohenyl)—1 ,3-dihvdro-imidazol4,5-

blpyridin-2-one
The title compound was prepared by reacting 7-(1-ethy!—propoxy)—s-methy3-3-(2.4,6-
trimethyi-phenyl)-1,3-dihydro-imidazo[4,5~b]pyridin-2-one with lithium bis(trimethylsityl)amide,
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followed by quenching with methy! iodide. Mp. 151-153°C. Anal. For Ca22H2eN30,. 1/4H,0
cale. C, 71.03; H, 7.99; N, 11.30; found: C, 71.29; H, 8.01; N, 11.03.
Example 168
{(1-Ethyl-propyi )-[5-methyl-3-(2 4,6-trimethyl-pheny! )-3H-imidazo[4,5-b]pyridin-?-y!]~

amine

A mixture of N-d-( 1-ethyf-propyl)-6-methyl-N-2-(2,4,S-trirn.ethyi-phenyl)-pyridine—2,3,4-
triamine (250 mg, 0.77 mmol) , trimethyl orthoformate (0.081 g, 0.766 mmol), p-
toluenesulfonic acid monohydrate (0.01 g) in benzene was heated at reflux using Dean-Stark
apparatus for 24 hours. Benzene was removed and toluene was added and an excess of
trihethyi orthoformate (0.084 ml) was added to the reaction mixture. The mixture was heated
at reflux overnight. The mixture was quenched with water, sat. NaHCO;, extracted with athyl
acetate. The organic layer was separated, dried (MgSQ,) and concentrated to dryness. After
purification, the title compound was isolated as white crystals, mp 78-80°C.

Examole 169

IZ,S-Dimethvl-B-(Z,4,6-trimethyl-ohenvl)-3H-imidazo[4,5—b]pyridin-7-yf}-( 1-ethyl-
propyl}-amine

A mixture of N-4~(1-ethyl—propyf)-s-rnethy!-N-2-(2,4,6-trimethy!-phenyi)—pyridine-2,3,4-
triamine (250 mg, 0.77 mmol) , trimethyl orthoacetate (0.184 ¢, 1.532 mmol), p-
toluenesulfonic acid monohydrate (0.01 g) in toluene was heated at reflux using Dean-Stark
apparatus for 3 hours. The mixture was quenched with water, brine, extracted with ethyl
acetate. The organic layer was Separated, dried (MgSQ,) and concentrated to dryness. After
purification, the titie compound was obtained as a white crystal, mp 101-103°C. Anal. For
CzHaoN, calc. C, 75.39; H, 8.63: N, 15.98; found, C, 75.44; H, 8.95; N, 15.95.

Example 170

N7-(1-Ethyl-propyl )-5-methy!-3~(2.4,6-trimethyl-phenyi)—3 H-imidazo[4,S-b]pyridine-z,7—

diamine

The title compound was prepared by reacting N4~(1-ethyl-propyl)—S-methyl-N2-(2.4,6-
trimethyl-pheny!)-pyridine-z,3,4—triamine with BrCN in acetonitriie at room temperature
overnight. The mixture was quenched with water and adjusted to pH 8.0 with saturated
sodium bicarbonate and extracted with ethyl acetate. The organic layer was separated, dried
and concentrated to give crude material. The material was purified through.siiica gel column
chromatography to give the title compound as a brown solid, mp. 158-160°C; Anal. For
Ca1Ha9Ns 1/4H,0 calc. C, 70.85; H, 8.35; N, 19.87; found: C,71.07; H, 8.30; N, 19.63.
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Example 171
8-(1 -Ethvl-propv!amino)—Z,7-dimethyl-9-(2,4.6—trimethy!-ohenyl)—7,9—dihydro—purin-8—

one
The titte compound was prepared by methylation of 6-~(1-ethyl-propylamino)-2-methyl-
9-(2,4,6-trimethyi-phenyl)—7,9-dihydro-purin-8-one with fithium bis(trimethylsilyl)amide in THF,
followed by quenching with methyl iodide. 1H NMR(CDCI,;) d 6.98(s,2H), 4.45(d,1H),
4.3(m,1H), 3.7(s,3H), 2.4(s,3H), 2.3(s,3H), 2.1(s,6H), 1.5-1.8(m,4H), 1.0(t,6H) ppm.
Example 172
6-(1 -Ethv!-proooxy)-z,7-dimethyf—9~(2,4,6-trimethyl-phenyl)-7,Q-dihydro-purin-B-one
The title compound was prepared by methylation of 6-(1-Ethyl-propoxy)-2-methyi-g-
(2,4,6-trimethyl-phenyl}-7,Q-dihydro—purin-S-one with lithium bis(trimethylsilyl)amide in THF,
foilowed by guenching with methy! iodide. 1H NMR(CDCI;) d7.00(s.2H), 5.31(m,1H),
3.66(s,3H), 2.47¢s,3H), 2.33(s,3H), 2.06(s,8H), 1.78(m,4H), 1.01(1,6H) ppm.
Example 173
@4-Methoxv-2,6-dimethvi-phenoxy)—ﬁ-methy!-s-nitro-ovridin-A.-yl]-(1-methoxymethyl-
propvh-amine
1TH NMR(CDClL) d 7.71(d,1H), 6.57(s,2H), 6.21(s,1H), 3.76(s,3H), 3.59(m,1H),
3.48(m,1H), 3.45(m,1H), 3.37(s.3H), 2.13(s,3H), 2.08(s,6H), 1.6-1.8(m,4H), 0.86(t,3H) ppm.
Example 174
{3 -Ethyi-propyl)-[2-( 4-methoxv-2,6~dimethvi-phenoxy)—3,6-d imethvl-pyridin-4-yll-amine
1H NMR(CDCI;) d 6.84(s,2H), 6.12(s,1H), 3.82(s,3H), 3.36(m,1H), 2.26(s,3H),
2.13(s,6H), 2.10(s,3H), 1.5-1.8m,4H), 0.99(t,6H).
Exampie 175
2-(2-(4—Methoxy-2,B-dimethyl-phenoxy)—ii,S-dimethvl-pyridin-4-yiaminoj-butan-1-oI
1H NMR(CDCl;) d 6.64(s,2H), 6.13(s,1H), 4.10(m, 1H), 3.76(s,3H), 3.7-3.8(m,21H),
3.57(m,1H), 2.21(s,3H), 2.19(s,6H), 2.12(s,3H), 1.6-1.8(m,2H), 1.04(,3H) ppm.
Example 176
sec—Butyl-{S—methoxy-2-(4-methoxy-2.6-dimethvl-phenoxy)-G-methyl-pyﬁdin-4-yﬂ-

amine
tH NMR(CDCl3) d 6.64(s,2H), 6.13(s,1H), 4.51(d,1H), 3.82(s,3H), 3.82(s,3H),
3.489m,1H), 2.18(s,3H), 2.15(s,8H), 1.60(m,2H), 1.26(d,3H), 1.00(t.3H) ppm.
' Example 177
2-(4—Chloro-2.6-dimethvl-phenoxy)-4-(4-ethyl-oxazolidin~3—yl)—3,6~dimethyl-pyridine
1H NMR(CDCl;) d 7.07(s,2H), 6.36(s,1H), 4.98(m,1H), 4.78(m,1H), 4.23(m,1H),

3.83(m,1H), 3.71(m,1H), 2.28(s,3H), 2.20(s,3H), 2.09(s,6H), 1.81(m,1H), 1.58(m,1H),
0.98(t,3H) ppm.
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Example 178
4-(4-Ethyi-oxazolidin-3-yi)-2-(4-methoxy-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridine
1H NMR(CDCly) d 6.65(s,2H), 6.36(s,1H), 4.98(m,1H), 4.77(m,1H), 4.23(m,1H),

3.83(s,3H), 3.71(m,1H), ), 2.29(s,3H), 2.22(s,3H), 2.119(s,6H), 1.82(m,1H), 1.56(m,1H),
0.99(t,3H) ppm

Example 179
2-{4-Methoxy-2,8-dimethyl-phenoxy}-N%4&-(1-methoxymethyl-propyl)-6-methyl-
pyridine-3,4-diamine
1H NMR(CDCl3) d 6.84(s,2H), 6.16(s,1H), 4.3(m,1H), 3.82(s,3H), 3.6-3.8(m,2H),
3.42(s,3H), 3.2(brs,2H), 2.18(s,3H), 2.13(s,6H), 1.6-1.8(m,2H), 1.03(t,3H) ppm.
Example 180
3-[2-(4-Chioro-2,6-dimethyl-phenoxy)-3-hydroxymethyl-6-methyi-pyridin-4-viamino}-
pentan-2-ol
1H NMR(CDCl3) d 7.01(s,2H), 6.16(s,1H), 5.19(d,1H), 4.94(m,2H), 3.88(m,1H),
3.27(m,1H), 2.11(s,3H), 2.05(s,6H), 1.73(m,1H), 1.57(m,1H), 1.24(d,3H), 0.97(t,3H)ppm.
Exampie 181
2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-2-oxo-propylamino)-6-methyl-nicotinic
acid methyl ester
1H NMR(CDCl;) ¢ 8.63(d,1H), 7.01(s,2H), 5.90(s,1H), 3.95(m,1H), 3.90(s.3H),
2.08(s,3H), 2.05(s,3H), 2.03(s.8H), 1.8-2.0(m,2H), 1.00(t,3H) ppm.
Example 182
3-[2-(4-Chloro-2.8-dimethvil-ohenoxy)-3-methoxymethyl-6-methyi-pyridin-4-yiaminoj-
pentan-2-ol
1H NMR(CDCls) d 7.08(s,2H), 6.21(s,1H), 5.40(brs,1H), 4.83(qg,2H), 3.81(m,1H),

3.40(s,3H), 3.33(m,1H), 2.20(s,3H), 2.10(s,6H), 1.78(m,1H), 1.58(m,1H), 1.29(d,3H),
1.01(t,3H) ppm.

Example 183
3-[2-(4-Methoxy-2,B-dimethyi-phenoxy)-3,6-dimethyl-pyridin-4-ylaminol-pentan-2-ol
1H NMR(CDCly) d 8.68(s,2H), 8.27(s,1H), 4.05(m,1H), 3.82(s,3H), 3.38(m,1H),

2.35(s,3H), 2.21(s,3H), 2.14(s,6H), 1.6-1.9(m,2H), 1.30(m,3H)}, 1.01(t,3H)ppm. .

Example 184
4-sec-Butylamino-2-(4-methoxy-2 .6-dimethyl-phenoxy)-6-methyi-nicotinic acid methyl

ester

1H NMR(CDCh) d 8.01(d,1H), 6.58(s2H), 6.06(s,1H), 3.85(s,3H), 3.77(s,3H),
2.10(s,3H), 2.07(s,6H), 1.21(d,3H0, 0.87(t,3H) ppm.
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Example 185
2-(4-Chioro-2,6-dimethy4-phenoxy)—4-(1 -ethyl-2-hydroxy-2-methyi-propylamino)-6-

methyl-nicotinic acid methyl ester
1H NMR(CDCl;) d 8.28(d,1H), 7.06(s,2H), 6.32(s,1H), 3.82(s,3H), 3.41(m,1H),
2.14(s,3H), 2.12(s,6H), 1.91(m,1H), 1.44(m,1H), 1.33(s,3H), 1.30(s,3H0, 0.99(s,3H) ppm.
Example 186
4-(1-Hyd roxymethyi-propylamino )-2-(4-methoxy-2,6—dimethyl-phenoxy)~8—methyl-
nicotinic acid methy! ester
1H NMR(CDCly) d 8.13(d,1H), 6.63(s,2H), 6.21(s,1H), 3.91(s,3H0, 3.82(s,3H0,
3.81(m,2H), 3.59(m,1H), 2.16(s,3H), 2.12(s,6H), 1.6-1.859m,2H), 1.05(t,3H) ppm.
Exampie 187
g—f,uChioro-2.6-dimethyl-phenoxy}-4-(1—hydroxvmethvi-s-methylsulfanyl-
propyiamino}-6-methyi-nicotinic acid methyi ester

A mixture of 2-(4-ch|oro-2,6-dimethyl-phenoxy)-4-chloro-s-methyl-nicotinic acid
methyi ester and L-methioninol in N-methyl-2-pyrodone (NMP) was heated in a 134°C oil bath
for 3 hr. Standarg work-up procedure and purification provided the title compound. 1H
NMR(CDCl;) d 8.25(d, 1H), 7.02(s,2H), 6.30(s,1H), 3.85(s,3H), 3.6-3.9(m,3H), 2.5-2.7(m,2H),
2.14(s,3H), 2.10(s,3H), 2.06(s,6H), 1.8-2.1(m,2H)ppm.

Example 188
2-(4-Chloro-2,6-dimethvl-phenoxy)-6-methv3-4;(S)-(tetrahydro-furan-3-vlamino)-
nicotinic acid methyl ester

To a solution of {3~[2-(4-chiorc>-2,6-dimethyl-phenoxy)-s-methoxycarbonyl—ﬁ-methyl-
pyridin-4-ylamino]-4-hydroxy-butyl}-dimethyl-_suifomum iodide in dry THF was added t-BuOK
at =10°C. The mixture was stirred at -10°C until ajl starting material was consumed,
Standard work-up procedure and silica gel purification gave the title compound. ‘

TH NMR(CDCl,) d 8.25(d,1H), 7.01(s,2H), 6.05(s,1H), 4.11(m,1H), 3.9-4.1(m,2H),
3.8-3.9(m,1H), 3.86(s,3H), 3.73(m,1H), 2.2-2.4(m,1H), 2.11(s,3H), 2.05(s,6H), 1.95(m,1H)
pPpm.

Example 189

@2-(4-0?1loro-z.6-dimethy§-phenoxy)-S-methoxycarbonvl-S-methvl~pyridin-4-
ﬂamino1-4-hydroxv-butyl}-dimethvl-suh’onium iodide

A mixture of 2-(4-chioro—2,6—dimethyl-phenoxy)-4—(1-hydroxymethyl-s-methylsulfany!-
propylamino)-6-methyi-nicotinic acid methyl ester and Mel in EtOAC was heated at reflux in a
sealed tube. The mixture was concentrated to dryness and triturated with diethy! ether to give
the title compound. 1H NMR(CD,0D) d 7.11(s,2H), 6.61(s,1H), 4.00(m,1H), 3.86(s, 3H), 3.6-
3.8(m,3H), 2.95(d,5H), 2.5-2.7(m,2H), 2.22(s,3H), 2.07(s,6H), 1.8-2.1(m,2H)ppm.
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Example 190
4-(1 -Hydroxymethy!-3~methylsulfany!-propylamino)-2-(4—methoxy—2,6-dimethy1-

phenoxy)-6-methyl-nicotinic acid methy| ester
1H NMR(CDCl3) d 8.15(d,1H), 6.58(s,2H), 6.28(s,1H), 3.85(s,3H), 3.76(s,3H), 3.6-
3.9(m,3H), 2.5-2.7(m,2H), 2.12(s,3H), 2.09(s,3H), 2.07(s,6H), 1.8-2.1(m,2H)ppm.
Example 191
4-(1 -Hvdroxymethyt‘propylamino)-2-(4-methoxy—2,6—d imethyl-phenoxy)—6,N-dimethyl-
nicotinamide
1H NMR(CDCls) d 9.84(d,1H), 8.31(m,1H), 6.66(s,2H), 6.29(s,1H), 3.81(s,3H), 3.5-
3.9(m,3H), 2.98(d,3H), 2.15(s,3H), 2.12(s,6H), 1.6-1 -8(m,2H), 1.05(t,3H)ppm.
Example 192
4~sec-Butyiamir.o-2-(4-meth0xv-2,6-dimethyl—phenoxy)—6.N-dimethyl—nicotinamide
1H NMR(CDCl5) d 8.77(brs,1H), 8.22(brs,1H), 6.61(s,2H), 6.11(s,1H), 3.78(s,3H),
3.45(m,1H), 2.93(d,3H), 2.10(s,3H), 2.07(s,6H), 1.5-1 7(m,2H), 1.23(m,3H), 0.98(t,3H)ppm.
Exampie 193
2—(4-Methoxy-2,6-dimethvl~ohenoxy)-6-methyi-4~(tetrahydro-ﬁ1ran-3-ylamino)-nicotinic
acid methyl ester

1H NMR(CDCl;) d 8.28(d,1H), 6.63(s,2H), 6.09(s,1H), 4.15(m, 1H), 3.98-4.1(m,2H),
3.8-3.98(m,1H), 3.90(s,3H), 3.81(s,3H), 3.76(m, 1H), 2.32-2.36(m,1H), 2.19(s,3H), 2.11(s,6H),
1.95(m,1H) ppm.
Example 194
4-sec—8utylamino-2-(4-methoxy—2,S—dimethyl-phenoxy)—ﬁ-methyl-nicoﬁnamide
1H NMR(CDCl,) d 9.74(ds,1H), 8.05(brs,1H), 6.65(s,2H), 6.16(s,1H), 5.85(brs,1H),
3.83(s,3H), 3.51(m,1H), 2.16(s,3H), 2.12(s,6H), 1.5-1.7(m,2H), 1.26(d,3H), 1.02(t,3H)ppm.

The following Examples 195-256 relate to other compounds of formula | of the
invention, wherein R, is -COOCH;:

The following titie compounds of Examples 195-209 were prepared by the method
analogous to that described in Example 13 starting with an a 4-chloro-2-(substituted-
phenoxy)-6-methyl-nicotinic acid methyl ester and with an appropriate amine:

Example 195

g@-Ethoxv-z,6-dimethy!-phenoxy)~4‘(1 -hydroxymethyl-3-methy!sulfanv(-
propylamino)-8-methyl-nicotinic acid methyl ester

TH NMR (CDCl,) d 8.35(d, 1H), 6.60(s, 2H), 6.41(s, 1H), 4.03(q, 2H), 3.20(m, 1H),

3.88(s, 3H), 3.75(m, 2H), 2.60(, 2H), 2.21(s, 3H). 2.11(s, 3H), 2.09(s, 6H), 2.03(m, 1H),
1.88(m, 1H), 1.40(t, 1.39)ppm
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Example 196
4-(1 -Hydroxvmethyl-3-methylsutfanyi-oropyiamino)-2-{4-(2-methoxy-ethoxy)—2,6-

dimethv}-Dhenoxy}-s-methy#-nicoﬁnic acid methyl ester

1H NMR(CDCl,) d 8.38(d, 1H), 6.64(s, 2H), 6.42(s, 1H), 4.10(m, 2H), 3.92(m, 1H),
3.86(s, 3H), 3.73(m, 5H), 3.45(s, 3H), 2.60(m, 2H), 2.22(s, 3H), 2.13(s, 3H), 2.09(s, 6H),
1.87(m, 24)ppm

Example 197
2- (2.B-Dimethy!-4-triﬂuoromethoxy-phenoxy)-4-( 1-hydrcxymethyi-B—methyisuh‘anyl-

propylamino)-6-methyl-nicotinic acid methyl ester
1H NMR(CDCl3) d 8.21 (br d, 1H, J=8 Hz), 6.91 (s, 2H), 6.28 (s, 1H), 3.87 (s, 3H),
3.84 (m, 1H), 3.70-3.76 (m, 2H), 2.53-2.68 (m, 2H), 2.11 (m, 12H), 1.88-2.06 (m, 2H).
Example 198
2-(4-Ch!oro-2.S-dimethyl-phenoxy)-4-(R)—(1-hydroxvmethyl-3-methvlsuifanyl-
propviamino)-6-methyl-nicotinic acid methv! ester
Ca:Hz7CINLO4g: MS: M+1 [439.2]

Example 199

2 4-Chloro-2,8-dimethoxy—phenoxy)—4~( 1 -hvdroxvme‘chyl—propviamino)—G-methyl-
nicotinic acid methy! ester
TH NMR(CDCly) d 8.29 (d, 1H, J+8 Hz), 6.63 (s, 2H), 6.23 (s, 1H), 3.86 (s, 3H), 3.74
(s, 6H), 3.69-3.72 (m, 1H), 3.62-3.66 (m, 1H), 3.52-3.58 (m, 1H), 2.83 (s, 1H), 2.13 (s, 3H),
1.70-1.77 (m, 1H), 1.54-1.61 (m, 1H), 0.99 (t, 3H, J=7Hz)
13C NMR(CDCl;) d.169.75, 158.50, 153.43, 130.15, 106.96, 101.49, 64.67, 56.95,
56.12, 56.05, 52.18, 46.05, 24.92, 10.67
Example 200
2-(4—Chloro—2,6-dimethoxy-phenoxv)-4-( 1~hydroxymethyl-B-methylsulfanyl-
propviamino)-6-methyi-nicotinic acid methyl ester
1TH NMR(CDCl,) d 8.39 (brd, 1H,J =7 Hz), 6.64 (s, 2H), 6.30 (s, 1H), 3.87 (s, 3H),
3.75 (s, 6H), 3.36-3.39 (m, 1H), 2.84 (s, 1H), 2.53-2.70 (m, 2H), 2.35-2.39 (m, 1H), 2.14 (4,
3H, J =8 Hz), 1.94-2.07 (m, 2H), 1.79-1.92 (m, 2H) ppm.
APCl+ miz = 471.2 (M+1 ), 473.2 (M+3)
Exampie 201
2-(4-Chloro-2,6-dimethyi-phenoxy)-4-[( 1 -hydroxymethy#-propyl)—methy!-amino]-G-
methyi-nicotinic acid methv! ester
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Example 202
4—(1-Ethyl-propytamino)-2-(4-methoxy-2,6-0‘imethyl-phenoxy)-s-methyl-nicotinic acid

methyl ester
APCI M=![387.3], 1H NMR(CDCly)

Example 203
2-(2,8-Dimethyi-4-[1.3 .4]oxadiazol-2-yl-phenoxy)—4~( 1 »ethyl-propylamino)-S-methyi-
nicotinic acid methy| ester
TH NMR(CDCl3) d 8.43 (s, 1H), 8.22 (br d, 1/2H), 7.80 (s, 2H), 6.12 (s, 1H), 3.88 (s,
3H), 3.3-3.4 (m, 1H), 2.15-2.2 (m, 8H), 1.5-1.7 (m, 4H), 0.967 (t, 6H, J=7 Hz)
13C NMR(CDCls) d.
APCl+ miz =425.3 (M+1)

Example 204
2-(4-Ch!oro-2—methoxy-phenoxy)—4-(1-ethyi-propyiamino)—6-methyl-nicoﬁnic acid
methyl ester
1H NMR(CbCls) d 8.14 (d, 1H, J=8 Hz), 6.90-7.26 (m, 3H), 6.14 (s, 1H), 3.82 (s, 3H)
3.77 (s, 3H), 3.32-3.73 (m, 1H), 2.17 (s, 3H), 1.49-1.67 (m, 4H), 0.94 (t, 6H, J=7 Hz) ppm.
Example 205
4-(1 ~Hydroxymethyl-propyiamino)-2-(4-methoxv-2,6-di methyl-phenoxy)-6-methvi-
nicotinic acid methy! ester

1]

THNMR(CDCI;) 8.21(d, H), 6.60(s, 2H), 6.30(s, 1H), 3.87(s, 3H), 3.78(s, 3H),
3.65(m, 3H), 2.17(s, 3HO, 2.09(s, 6H), 1.75(m, 1H), 1.61(m, 1H), 1.01(t, 3H)ppm
Example 206
g—iti-ChIoro-2-ﬁuoro-6-methoxy-phenoxy)-é’r-( 1 -ethy!-propviamino)—6-methyl—nicoﬁnic
acid methy! ester

APCl+ m/z =411 (M+1), 413 (M+3)

Example 207
2-(4-Chloro—2-methoxy-6-methv¥-ohenoxy)—4—( 1 -ethyl-prooylamino)-s-methyi-nicotinic
acid methyl ester
1H NMR(CDCI;) d 8.16-8.20 (m, 1H), 6.82 (d, 1H, J=1.5 Mz}, .78 (d, 1H, J=1.5 Hz),

6.09 (s, 1H), 3.85 (s, 3H), 3.72 (s, 3H), 3.3-3.8 (m, 1H), 2.12 (s, 3H), 1.51-1.87 (m, 4H), 0.95
(t, 8H, J=7 Hz)ppm.

APCI+ m/z =407.2 (M+1), 409.2 (M+3)
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Example 208
2-(4-Chloro-2,6-dimethyl-phen oxy)-4-{1-meth oxymethyl-propylamino}-6-methyl-

nicotinic acid methy! ester

1H NMR(CDCl;) d 8.2(d,1H), 7.02(s,2H), 6.14(s,1H), 3.87(s,3H), 3.6(m,1H),
3.58(m,1H), 3.4(m,1H), 3.39(s,3H), 2.10(s,3H), 2.07(s,6H), 1.78(m,1H), 1.61(m,1H),
1.00(t,3H)ppm.

Example 209
2-{ 4—Bromo-2-methoxy-ohenoxyM—(1 -ethyl-propylamino)-6-methvl-nicotinic acid
methy! ester ‘
1H NMR(CDCI;) d 8.14 (br 4, 1H), 7.03-7.07 (m, 2H), 6.88 (d, 1H, J=8 Hz), 6.14 (s,
1H), 3.82 (s, 3H), 3.77 (s, 3H), 3.32-3.37 (m, 1H), 2.18 (s, 3H), 1.49-1.68 (m, 4H), 0.94 {t, 6H,
J=7 Hz)
APCl+ m/z = 437.1 (M+1), 439.1 (M+3)
Example 210
2~( 4-Ch!oro-2—hvdroxv-phenoxy)—d-( 1 -ethvl-nroovlamino)-6-methyf—nicotinic acid
methyl ester

The title compound was prepared by reacting 2-(4-ch}oro-z-methoxy-phenoxy)-4-(1-
ethyf-propyiamino)-6-methyl-nicotinic acid methyl ester with BBr; in methylene chloride at rt
until all starting material was consumed. Standard work-up procedure gave the title
compound.

APCl+ m/z =379.2 (M+1), 381.2 (M+3)

Example 211
2~(4-Chloro-2-ethoxy-phenoxy)-4-(1-ethyt-propviamino)-S-methyl-nicotinic acid methyl

ester
TH NMR(CDCl3) d 8.10 (br d, 1 H), 6.98 (d, 1H, J=8 Hz), 6.86-6.91 (m, 2H), 6.14 (s,
1H), 3.97 (g, 2H, J=7 Hz), 3.83 (s, 3H), 3.32-3.37 (m, 1H), 2.16 (s, 3H), 1.50-1.68 (m, 4H),
118 (t, 3H, J=7 Hz), 0.94 (t, 6H, J=7 Hz) ppm. APCI+ m/z = 407.1 (M+1), 409.1 (M+3)
Example 212
4-(2-Hvdroxv-1-hydroxymethvl~ethviamino)—2-(4-methoxy-2,6-dimethyf-phenoxy)—6-
methyi-nicotinic acid metnyi ester

THNMR(CDCl,) 8.42(d, 1H), 7.02(s, 2H), 6.17(s, 1H), 3.89(m, 2H), 3.86(s, 3H),
3.85(m, 2H), 3.67(m, 1H), 2.10(s, 3H), 2.05(s, 6H)ppm
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Example 213
4-(1-Carboxy-propylamino}-2-(4-chioro-2,6-dimethyl-phenoxy)-6-methyi- nicotinic acid

methyl ester
A mixture . of 2-(4-chloro-2,6-dimethyl-phenoxy)<4-(1-formyl-propylamino)-6-methyi-
nicotinic acid methyl ester, 2-methyl-2-butene, excess NaClO,, and NaH,PC, was stirred at rt

for 15 min. The mixture was gquenched with sat. sodium bicarbonate and extracted with
hexane. The aqueous layer was acidified to pH 4 and extracted twice with diethyl ether. The
organic layer was separated, dried and concentrated to give the title compound. The crude
material was purified by silica gel column chromatography to give the desired product as a
white crystal after recrystallization. Anal. For CxH23N,05Cl calc., C, 58.04; H, 5.70; N, 6.89;
found C, 59.29; H, 5.73; N, 6.83.
Example 214

4-(1-Carboxy-propylamino}2-{4-chloro-2,6-dimethyl-phenoxy}-5-chioro-8-methyi-
nicotinic acid methyl ester

The title compound was prepared by the method unalogous to that in Example 213,
except with stirring overnight in the absence of 2-methyl-2-butene instead of a 15 minute
reaction time.

Example 215
4-(1-Carbamoyl-propylamino)-5-chloro-2-(4-chioro-2,6-dimethyl-phenoxy)-6-methyi-
nicotinic acid methyl ester

A mixture of 4-(1-carboxy-propylamino)-2-(4-chloro-2,6-dimethyi-phenoxy)-5-chloro-
8-methyl-nicotinic acid methyl ester with excess of thionyl chioride in methylene chloride and
stirred for 15 min. The mixture was concentrated to dryness. The residue was diluted with
methylene chioride and ammonium was bubbled into the reaction mixture. After stirring for 30
min, the mixture was quenched with water, extracted with methylene chioride. The organic
layer was concentrated to dryness. The residue was purified by silica gel Biotage to give the
titte compound. 1HNMR(CDCl;) 7.02(s, 2H), 6.34(s, 1H), 5.92(d, 1H), 5.81(s, 1H), 4.05(m,
1H), 3.92(s, 3H), 2.27(s, 3H), 2.05(s, 6H), 1.80(m, 2H), 1.00(t, 3H)ppm

The following compounds (Examples 216-223)were prepared by a method similar to
that described above starting with a carbaxyiic acid and excess of thionyl chioride in

methylene, concentration, guenching with ammonium, alkylamine, dialkylamine or atkanol
(eg., methanol, ethanal, etc.):
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Example 216
2-{4~Chioro-2,6-dimethy!-phenoxy)-4—( 1-methoxycarbonyl-propylamino)-6-methyi-
nicotinic acid methyvl ester
THNMR(CDCl;) 8.52(d, 1H), 7.02(s, 2H), 5.97(s, 1H), 4.09(m, 1H),3.89(s, 3H), 3.78(s,
3H), 2.09(s, 3H), 2.08(s, 6H), 1.98(m, 2H), 1.04{t, 3H)ppm
Example 217

4-(1 -Carbamoyl-propylamino)-z-(4-Chloro-2,6-dimethvl-phenoxy)-6-methy!-nicotinic
acid methv! ester

1H NMR(CDCls)d 8.58(d, 1H), 7.04(s, 2H), 6.38(s, 1H), 6.12(s, 1H), 5.44(s, 1H),
3.91(s, 3H), 3.88(m, 1H), 2.15(s, 1H), 2.07(s. 1H), 1.95(m, 2H), 1.24(t, 3H) ppm
Exampie 218
2—(4-Chloro-2,B-dimethy!-ohenoxv)—6-methyl-4-(1 -methvicarbamoyl-propylamino)-

nicotinic acid methyl ester
THNMR(CDCl3) 8.49(d, 1H), 7.05(s, 2H), 6.48(s, 1H), 6.08(s, 1H), 3.91(s, 3H),
3.90(m, 1H), 2.83(m, 3H), 2.15(s, 3H), 2.08(m, 6H), 1.08(t, 3H)ppm
Example 219
S-Chloro—2-(4-chloro-2,8-dimethyl-ohenoxy)—6-methvl-4-(1-methyicarbamoy!—
propyiamino)-nicotinic acid methyl ester
THNMR(CDCls) 7.02(s, 2H), 6.42(m, 1H), 5.80(m, 1H), 3.96(m, 1H), 3.89(s, 3H),
2.88(d, 3H), 2.28(s, SH),. 2.04(m, 6H), 1.78(m, 2H), O.éB(t, 3H)ppm
Example 220
2-(4-Chloro-2,6—dimethyi-phenoxy)—4-( 1-dimethylcarbamoyi-propylamino }+6-methyl-
nicotinic acid methyl ester .
1THNMR(CDCl;) 8.67(d, 1H), 7.02(s, 2H), 5.97(s, 1H), 4.39(m, 1H), 3.89(s, 3H),
3.13(s, 3H), 3.02(s, 3H), 2.13(s, 3H), 2.08(m, 6H), 1.92(m, 2H), 1.00(t, 3H) ppm
Example 221
5-Ch!oro—2~(4-chloro—2.6-dimethyl-ph‘enoxy)-4-(1-dimethylcarbamoyl-prooylamino)-s-
methyi-nicotinic acid methy! ester
THNMR(CDCl3) 7.02(s, 2H), 6.42(d, 1H), 4.66(m, 1H), 3.93(s, 3H), 3.06(s, 3H),
3.01(s, 3H), 2.27(s, 3H), 1.82(m, 2H), 0.90(t, 3H) ppm
Example 222
2-(4-Chloro-2,6-dimethy!-phenoxy)-6-methyi-4—[1-(pyrrolidine-'l-carbonm-
propylamino}-nicotinic acid methyl ester
THNMR(CDCls) 8.61(d, 1H), 7.02(s, 2H), 5.97(s, 1H), 4.20(m, 1H), 3.89(s, 3H),
3.59(m, 4H), 2.13(s, 3H), 2.01(m, 12H), 1.02(t, 3H)ppm
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Example 223
5—Chloro—2—(4~chloro-2,S-dimethyl-phenoxy)—B-methyM-{ 1-pyrrolidine-1-carbonyl)-

propylaminol-nicotinic acid methyl ester

THNMR(CDCI3) 7.02(s, 2H), 6.41(d, 1H), 4.44(m, 1H), 3.93(s, 3H), 3.56(m, 2H§.
3.47(m, 2H), 2.26(s, 3H),2.06(s, 6H), 2.00(m, 6H), 0.91(t, 3H)ppm

Example 224

2-(4-Ch!oro-2,S-dimethyl-nhenoxy)-6-methyl~4—(1-methy!aminomethvt-propylamino)-
nicotinic acid methy! ester

A mixture of 2-(4-chloro~2,6-dimethyl-phenoxy}-4—(1-formyl-propylamino)-a-methyl-
niéotinic acid methyl ester (67 mg, 0.17 mmol) in dichloroethane (2 mi) was treated with
methylamine, 1 drop of acetic acid, anhydrous Na,SQ, and sodium Cyanoborohdride and
stirred at rt. overnight. The mixture was quenched with water, extracted with methylene
chloride. The organic layer was Separated, dried, concentrated, and purified by silica gel
Biotage using methylene chioride to 5% methanol in methylene chioride as eluent to give the
titte compound as an off-white soiid. THNMR(CDCI;) 8.07(d, 1H), 7.02(s, 2H), 6.29(s, 1H),
3.87(s, 3H), 3.80(m, 1H), 2.88(m, 2H), 2.56(s, 3H), 2.11(s, 3H), 2.06(s, 8H), 1.63(m, 2H),
0.99(t, 3H)ppm

The following compounds {(Examples 225-227) were prepared in a similar reductive
amination method as described in Example 224,

Exampie 225
2-(4-Ch$oro-2,6-dimethyf-phenoxy)-6-methyl-4-( 1-pyrrolidin-1 -vimethyi-propyiamino)-
nicotinic acid methyl ester

THNMR(CDCl3) 8.11(d, 1H), 6.99(s, 2H), 6.12(s, 1H), 3.84(s, 3H), 3.54(m, 1H),

3.43(m, 2H), 2.56(m, 4H), 2.07(s, SH), 2.06(s, 6H), 1.84(m, 6H), .96(t, 3H)ppm
Example 226

2-(4-Chloro-Z,G-dimethyl-phenoxy)—4-(1-cyclopropylaminomethy!-propylamino)—6-
methyi-nicotinic acid methyl ester

TH NMR(CDCl,) d 8.07(d, 1H), 7.02(s, 2H), 6.31(s, 1H), 3.87(s, 3H), 3.79(m, 1H),
2.96(m, 1H), 2.36(m, 1H), 2.11(s, 3H), 2.07(s, 6H), 1.83(m, 1H), 1.81(m, 1H), 0.99¢(t, 3H),
0.98(m, 4H)ppm

Example 227
2~(4-Chloro-2,6—dimethyi-phenoxy)-4-{1-[(cyc!oprooylmethy!-amino)-methyl}-
propylamino}-6-methyl-nicotinic acid methyl ester
TH NMR(CDCls) d 8.07(d, 1H), 7.02(s, 2H), 8.55(s, 1H), 4.12(m,1H), 3.88(s, 3H),
3.06(d, 2H), 2.87(m, 2H), 2.16(s, 3H),2.05(s, 6H), 2.03(m,1H), 1.69(m, 1H)1.25(m, 1H)1.03(t,
3H), 0.66(m, 2H), 0.38(m, 2H)ppm
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Example 228
2-(4-Chioro-2,6-dimethyl-phenoxy)-4-(1 -ethylaminemethyi-propylamino)-6-methyl-

nicotinic acid methy! ester

A solution of 2-{4-chloro-2,6-dimethyl-phenoxy)-4-(1 -methanesulfonyloxymethyl-
propylamino)-6-methyl-nicotinic acid methyl ester in acetonitriie was treated with sodium
iodide, ethylamine and triethylamine. The resulting mixture was heated to 70°C overnight,
then 85°C for 6 hrs, then 100°C overnight until tic showed no starting material. The resulting
mixture was quenched with water and extracted with ethyl acetate. The organic layer was
separated, dried, concentrated, and purified to give the title compound as an oil. 1H
NMR(CDCls) d 8.06(d, 1H), 7.02(s, 2H), 6.31(s, 1H), 3.88(s, 3H), 3.86(m,1H), 2.85(m, 4H),
2.12(s,3H), 2.07(s, 6H), 1.64(m, 1H), 1.80(m, 1H), 1.27(m, 3H), .99(t, 3H)

Examople 229
2-(4-0hioro-Z,6-dimethyl-ohenoxv)—4-{1-c’(ethyl-methyl-amino)-methvl]-orooyiamino}-

8-methvi-nicotinic acid methyi ester

TH NMR( CDCl3) d 8.18 (d, 1H), 7.02(s, 2H), 8.19(m, 1H), 3.86(s, 3H), 3.56(m, 3H),
3.37(m, 2H), 2.11(s, 3H), 2.07(s, 6H), 1.80(m, 1H), 1.60(m.2H),1.25(m,4H), 0.97(t, 3H) ppm

Example 230

4-(1 -Buty!aminomethvl-prooylamino)-2-(4-ch!oro-2.S-dimethyl-phenoxy)-e-methvl-
nicotinic acid methv| ester

1H NMR(CDCl,) d 8.07(d, 1H) 7.02(s, 1H), 6.25(s, 1H), 3.87(s, 3H), 3.79(m, 1H), 2.79
(m, 2H), 2.69(m ,2H), 2.10(s, 3H), 2.07(s, 6H), 1.75(m, 2H), 1.57(m, 4H), 1.00(t, 3H), 0.92(t,
6H)ppm

Example 231
gi4—ChIoro-2.6-dimethyl-phenoxy)-4-{1-{(cvciooroovlmethyl-propy}-amino)—methy!]-
propylamino}-6-methyi-nicotinic acid methyl ester »
1H NMR(CDCI;) d 8.01(d, 1H), 7.02(s, 2H), 6.13(s, 1H), 3.85(s, 3H), 3.48(m, 1H),
2.58(m, 2H), 2.37(m, 1H), 2.09(s, 3H), 2.07(s, 6H), 1.82(m, 1H) 1.42(m, 2H), 1.25(m 4H),
0.97(t, t, 3H), 0.86(m, 6H) ppm

Example 232
2-(4-Chioro-2,6-dimethyi-phenoxy)~6-methyl-4-(1-Drooylaminomethyl-propy!amino)—
nicotinic acid methy! ester
1H NMR( CDCls) d 8.09(d, 1H), 7.02(s, 2H), 6.19(s, 1H), 3.86(s, 3H), 3.60(m, 1H),
2.76(m, 2H), 2.61(t, 2H), 2.10(s, 3H), 2.07(s, 6H), 1.61(m, 6H), 0.97(t,3H), 0.91(t, 3H)ppm
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Example 233
2-(4-ChIoro-2,6-dimethyl-phenoxy)-4~( 1-{[(furan-2-yimethyi )-aminoj-methyl}-

propylamino)-6-methyl-nicotinic acid methyl ester

1H NMR(CDCl;) d 8.08(d, 1H), 7.37(s, 1H), 7.02(s,2H), 6.31(dd, 2H), 6.17(s, 1H),
3.87(s, 3H), 3.84(s, 2H), 3.58(m, 1H), 2.75(m, 2H), 2.09(s,3H), 2.07(s, 6H), 1.70(m, 1H),
1.58(m, 1H), 0.95(t, 3H)ppm

Example 234
2-(4-Chloro—2,6-dimethy!-phenoxy)—4-{ 1 -[(2-methoxy-ethylamino)-methyl]-

propylamino}-6-methyl-nicotinic acid methyl ester
- 1H NMR(CDCls) d 8.10(d, 1H), 7.02(s, 2H), 6.19(s, 1H), 3.87(s, 3H), 3.61(m, 1H),
3.51(m, 2H), 3.34(s, 3H), 2.84(m, 2H), 2.79(m, 2H), 2.10(s, 3H), 2.07(s, 6H), 1.71(m, 1H),
1.57(m, 1H), 0.98(t, 3H)ppm |
Example 235
2~(4-Chioro-2,6-dimethyl-phenoxy)~4-(1—dimethvlaminomethyl-propytamino)-B—methy}-
nicotinic acid methyl ester
THNMR(CDCla) 8.14(d, 1H), 7.02(s, 2H), 6.10(s, 1H), 3.86(s, 3H), 3.53(m, 1H),
2.44(m, 2H), 2.29(s, 6H), 2.10(s, 3H), 2.07(s, 8H), 1.78(m, 1H), 1.56(m, 1H), 0.97(t, 3H)ppm
Example 236
ﬁ(Z-Butviamino—ethyl)-ethvl-amino]-z-(4-ch{oro-2,6-dimethvl-phenoxy)-e-methvl~
nicotinic acid methyl ester

THNMR(CDCI3) 7.00(s, 2H), 8.31(s, 1H), 3.88(s, 3H), 3.41(t, 2H), 3.26(m, 2H), 2.82t,

2H), 2.65(t, 2H), 2.15(s, 3H), 2.05(s, 6H), 1.51(m, 2H), 1.34(m, 2H), 1.12(t, 3H), 0.89¢(t,
3H)ppm

Example 237

2-(4-Chloro—2,6—dimethy(-phenoxy)—é&-(s.S)-( 1-ethyl-z-methytamino-oropylamino)-6-
methyl-nicotinic acid methyl ester

The title compound was prepared by’ a reductive amination as shown above starting
with 2-(4-Chioro—2,6-dimethyl-phenoxy)-4-(1-ethyl-z-oxo-propylamino)—6-methyl-nicotinic acid
methy! ester and methy! amine. APCJ M+1 [420.2], 1H NMR(CDCl,)

Example 238 .
2-(4-Chloro-2,6-dimethyl-phenoxy)-4—(8,R)—( 1-ethyl-2-methy!amino-propylamino)-B-
methyl-nicotinic acid methyl ester

The title compound was prepared by a reductive amination as shown above starting
with 2-(4-Chioro-2,6-dimethy{-phenoxy)—4-(1-ethyl-z-oxo-propylamino)-s-methyl-nicotinic acid
methyl ester and methyl amine. APC| M+1 [420.2], 1H NMR(CDCl,)



10

15

20

25

30

o 012157

Example 239
2~(4-Methcxy-z,6—dimethyi-ohenoxy)—8—methvl-4-(1. -methylsulfanylimethyi-

propylamino)-nicotinic acid methy! ester

A mixture of 2-(4-methoxy-2,6-dimethyl-phenoxy)-4—(1-methanesulfonyioxymethy!—
propylamino)-6-methyi-nicotinic acid methyl ester and sodium iodide in acetonitrile was stirred
at rt for 2 hr, then NaSMe was added. The mixture was heated at 60°C overnight. DMSO
and additional NaSMe were added and heated for additional hours until ail starting materiai
was consumed. The mixture was quenched with water, extracted with ethyl acetate. The
organic layer was separated, dried, concentrated, and purified to give the title compound.

THNMR(CDCly) 8.23(d, 1H), 6.59(s, 2H), 6.10(s, 1H), 3.87(s, 3H), 3.78(s, 3H),
3.80(m, 1H), 2.75(m, 1H), 2.65(m, 1H), 2.14(s, 3H), 2.08(m, OH), 1.85(m, 1H), 1.66(m, 1H),
1.00(t, 3H)ppm

The following compounds (Examples 240-243) were prepared by the method similar
to that described in Example 239 starting with an appropriate 2—(substituted-phenoxy)—4-(1-
methanesulfonyioxymethyl-propylamino)-3,6-subs‘tituted-pyridine with  an  appropriate
nucleophile;

Example 240
2-(4-Methoxy-2,6-dimethy!-phenoxy)-fs-methvl-4-( 1-[1,2 4ltriazol-1-yimethyi-
propylamino)-nicotinic acid methvl ester

TH(CDCls) 8.23(d, 1H), 8.02(s, 1H), 7.95( s, 2H), S5.92(s, 1H), 6.59(s, 2H), 5.83(s,
1H), 4.31(m, 1H), 4.22(m, 1H), 3.83(m, 1H), 3.87(s, 3H), 3.77(s, 3H), 2.10(s, 3H), 2.07(s, 6H),
1.70(m, 1H), 1.59(m, 1H), 1.04(t, 3H)ppm

Exampie 241
2-(4-Chloro-2,6-dimethy!-phenoxy)~6-methy!-4-( 1-meth ylsuifanvlmethyl-propylamino)-
nicotinic acid methy! ester

THNMR(CDCl3) 8.27(d, 1H), 7.02(s, 2H), 6.12(s, 1H), 3.87(s, 3H), 3.61(m, 1H),
2.70(m, 2H), 2.17(s, 3H), 2.14(s, 3H), 2.08(s, 6H), 1.85(m, 2H), 1.00(t, 3H)ppm
Example 242
2-(4-Chloro—z,S-dimethyl-phenoxy)—4-(2-ethyl-aziridin-‘l -yl}-6-methyl-nicotinic acid
methyl ester .
7.02(s,2H), 6.38(s,1H), 3.95(s,3H), 2.27(m,1H), 2.18(s,3H), 2.15(m,2H), 2.06(s,6H),
1.75(m,1H), 1.63(m,1H), 1 .06(t,3H)ppm.
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Examgle 243
2~(4-Chloro-2.B-dimethyl-phenoxy)~6-methy§-4-[ 1-(3H-[1,2,3}triazol-4-

ylsulfanylmethyl)-propylamino]-nicotinic acid methy! ester
THNMR(CDCl,) 8.32(d, 1H), 7.54(s, 1H), 6.95(s, 2H), 6.13(s, 1H), 3.87(s, 3H),

3.67(m, 1H), 3.20(m, 1H), 3.05(m, 1H), 2.05(m, 9H), 1.89(m, 1H), 1.67(m, 1H), 1.01(t
3H)ppm

]

Exampie 244

2-(4~Ch!oro-z,6~dimethy!-ohenoxy)-4—(1-hydroxymethyl-3-methanesu!fonyl-

propytamino)-6-methyl-nicotinic acid methyl ester
. The title compound was prepared by oxidation of 2-(4-Chloro-2,B-dimethy{-phenoxy)-

4-(1-hydroxymethyi-3- methylsulfany!'—propylamino)—6-methyl-nicotinic acid methy! ester with
m-chloroperbenzoic acid in methylene chloride at rt. for 2 hrs. 1H NMR(CDCl;) d 8.32(d,1H),
7.04(s,2H), 6.23(s,1H), 3.88(s,3H), 3.7-3.9(m,3H), 3.1-3.3(m,2H), 2.95(s,3H), 2.0-2.4(m,2H),
2.13(s,3H), 2.07(s,6H) ppm.

The following compounds (Examples 245-248) were prepared by the method
analogous to that described in Example 188:

Example 245
2-(4-Ethoxv-2,6-dimethy!—phenoxy)-G-methyl-A-(fetrahydro-furan-S-yiamino)-nicotinic
acid methyl ester

TH NMR(CDCl,) d 8.35(d, 1H), 6.59(s, 2H), 6.08(s, 1H), 4.03(m, 1H), 4.01(m, 4H),
3.99(m, 1H), 3.92(s, 3H), 3.89(m, 1H), 2.34(m, 1H), 2.25(m, 3H), 2.08(s, 6H), 1.39(t, 3H)ppm
Example 246
g;[4-(2-Methoxy-ethoxy)~2,6-dimethyl-phenoxv}-S-methyl-4-(tetrahydro-furan-S-
ylamino)-nicotinic acid methy| ester

1H NMR(CDCl;) d 8.30(d, 1H), 6.62(s, 2H), 6.07(s, 1H), 4.10(m, 3H), 4.02(m, 2H),
3.98(m, 1H), 3.85(s, 2H), 3.75(m, 3H), 3.45(s, 3H), 2.32(m, 1H), 2.18(s, 3H), 2.07(s, 6H)ppm

Example 247

2-(2,6-Dimethvl-4-triﬂuoromethoxy-phenoxy)-6-methyl—4-(tetrahydro-furan-S-yIamino)-
nicotinic acid methyl ester

1H NMR(CDCl3) d 8.29 (d, 1H, J=6 Hz), 6.91 (s, 2H), 6.06 (s, 1H), 4.11-4.33 (m, 1H),
3.97-4.05 (m, 2H), 3.89-3.93 (m, 1H), 3.87 (s, 3H), 3.72-3.76 (m, 1H), 2.31-2.35 (m, 1H), 2.14
(s.3H), 2.10 (s, 6H), 1.94-1.96 (m, 1H)ppm.
APCI+ m/z =441.2 (M+1)

Example 248
2—(4-Chloro-2,6-dimethyl-phenoxv)-6~methyl-4-( R)-(tetrahydro-furan-3-ytamino)-
nicotinic acid methyl ester

APCI+ m/z =391.3 (M+1)
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Example 249
2-(4-Chioro-2,6-dimethy!-phenoxy)-4~(1 -hvdroxvmethyl-3-iodo—propy!amino)—ﬁ-methy!-

nicotinic acid methyl ester
APCI[M+1] 518.9, 520.9

Example 250
2-(4—Chioro-2,6-dimethyl-phenoxy)-4-( 1~hvdroxymethyl-s-methanesuiﬁnyl;

propylamino)-6-methyl-nicotinic acid methvi ester
1TH NMR(CDCl;) d 8.31(d,1H), 7.03(s,2H), 6.24(s,0.5H), 6.28(s,0.5H), 3.87(s,3H),
3.65-3.9(m,3H), 2.7-3.0(m,2H), 2.60(s,3H), 2.0-2.4(m,2H), 2.14(s,3H), 2.07(s,6H) ppm.
Example 251

2-(4-Cvciopropvloxy-2,B-dimethvl-phenoxv)-s-methy{-zi-( tetrahydro-furan-3-ylamino}-

nicotinic acid methyl ester
1H NMR (CDCl3) d 8.32(d, 1H), 6.73(s, 2H), 6.07(s, 1H), 4.13(m,1H), 4.01(m, 4H),
3.88(m, 1H), 3.85(s, 3H), 3.72(m, 2H), 2.22(s, 3H), 2.09(s, 6HO, .87(m,2H), .75(m, 4H)ppm
Example 252

2-{4-Chioro-2 6-d irnethoxv-phenoxy)-6-met'nyl-4-( tetrahydro-furan-3-yviamino-nicotinic
acid methyl ester

Exampie 253
4-sec-Butylamino-6-methyi-2-(2,4.B-trimethvl-pyridin-3-vloxv)—nicotinic acid methvi

ester .
TH NMR( CDCls) 8.08(d, 1H), 686(s, 1H), 6.09(s, 1H), 3.86(s, 3H), 3.48(m, 1H),
2.49(s, 3H), 2.31(s, 3H), 2.08(s, BH), 1.83(m, 2H), 1.21(d, 3H), 0.88(t, 3H)ppm
Example 254
2-(4-Ch!oro-2,6—dimethyl-phenoxy)~4-{ethvl-[2-(ethyl-methyl-amino)—ethyl}-amino}-&
methyl-nicotinic acid methyl ester

Example 255
2-§4—Chioro—2,6—dimethyl-phenoxy)-4'-[ethyl-(2-prooylamino—ethvl)-amino]-B-methyl-
nicotinic acid methy! ester

Example 256

4-(1-Ethyl-Qrooyiamino)-s-methy!-z-(2,4,6-trimethyl-pyridin-3-yloxy)—nicoﬁnic acid
methyl ester

1H NMR(CDCls) 8.09(d, 1H), 6.86(s, 1H), 6.08(s, 1H), 3.86(s, 3H), 3.33(m, 1H),
2.49(s, 3H), 2.31(s, 3H), 2.07(s, 6H), 1.63(m, 4H), 0.94(t, 6H)ppm

1H NMR(CDCl;) d 8.39 d, 1H, J= BHz), 6.63 (s, 2H), 6.06 (s, 1H), 4.08-4.15 (m, 1H),
3.85-4.05 (m, 2H), 3.88-3.92 (m, 1H), 3.86 (s, 3H), 3.73 (s, 6H), 3.67-3.73 (m, 1H), 2.26-2.35
(M, TH), 2.14 (s, 3H), 1.89-1.96 (m, 1H) ppm. ' )
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The following Examples 257-287 relate to other compounds of formula | of the
invention, wherein R, is ~C(O)NR4R2s:

The following compounds (Examples 257-280) were prepared by a method
analogous to that in Example 113 starting with the corresponding nicotinic acid or pyrimidine-
5-carboxylic derivative and quenching with an appropriate nucleophile; these compounds can
also be prepared by coupling of 2-(substituted-phenoxy)-6-methyl-4-chloro-nicotinamide
and/or -N-substituted-nicotinamide with an appropriate amine in NMP at 130-160°C:

Example 257
2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyi-4-(tetrahydro-furan-3-ylamino)-

nicotinamide

1H NMR(CDCl3) d 9.89(d,1H), 7.85(brs, 1H), 7.07(s,2H), 6.13(s,1H), 5.62(brs,1H),
3.7-4.2(m,5H), 2.95(d,3H), 2.31(m,1H), 2.20(s,3H), 2.09(s,6H), 2.01(m,1H) ppm.
Example 258
2-(4-Chioro-2,6-dimethyi-phenoxy)-4-(1-hydroxymethyi-3-methylisulfanyi-
propylamino)-8-methyl-nicotinamide ‘
1H NMR(CDCl;) d 9.78(d,1H), 7.97(brs, 1H), 7.06(s,2H), 6.32(s,1H), 5.77(brs,1H),
3.6-3.9(m,3H), 2.5-2.7(m,2H), 2.0-2.2(m,12H), 1.8-2.0(m,2H)ppm.
Example 259
2-(4-Chloro-2,8-dimethyl-phenoxy)-8,N-dimethyl-4-(S)-(tetrahydro-furan-3-ylamino -
nicotinamide .
1H NMR(CDCl3) d 10.00(d,1H), 8.05(brs, 1H), 7.06(s,2H), 6.10(s,1H), 4.09(m,1H),
3.96-4.05(m,3H), 3.73(m,1H), 2.95(d,3H), 2.31(m,1H), 2.12(s,3H), 2.06(s,6H), 1.96(m,1H)
ppm.

Exampie 260
2-{4-Chloro-2,6-dimethyl-phenoxy }-4-(1-ethyi-propylamino)-6,N-dimethyl-nicotinamide
1H NMR(CDCl;) d 9.78(d,1H), 8.10(brs, 1H), 7.06(s,2H), 6.13(s,1H), 3.32(m,1H),
2.96(d,3H), 2.09(s,3H), 2.08(s,6H), 1.65(m,4H), 0.96(t,6H)ppm.
Example 261
4-sec-Butylamino-2-(4-chloro-2 6-dimethyl-phenoxy)-6,N-dimethyl-nicotinamide
1H NMR(CDCl3) d 9.78(d,1H), 8.04(brs, 1H), 7.07(s,2H), 6.14(s,1H), 3.46(m,1H),
2.95(d,3H), 2.15(s,3H), 2.08(s,8H), 1.1.58(m,2H), 1.23(d,3H), 0.99(t,6H)ppm. .

. Example 262
4-(1-Ethyl-propylamino)-2-(4-methoxy-2,6-dimethyl-phenoxy}-6-methyl-nicotinamide
Mp=184°C Found: C, 67.68, H, 8.12, N, 10.81; Cale: C, 67.90, H, 7.87, N, 11.31 .

1H(CDCls) 9.67(d, 1H), 8.06(m, 1H) 6.61(s, 2H), 6.11(s, 1H), 5.48(s, 1H), 3.79(s, 3H), 3.32(m,
1H), 2.09(s, 9H), 1.81(s, 4H), 0.95(t, 6H)ppm
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Example 263
4-(1 -Ethyl-propyiamino)-2-(4-methoxy-2.6-dimethyi—p‘nenoxy)-S,N-dimethy!—
nicotinamide
TH(CDCls) 9.78(d, 1H), 8.22(m, 1H), 6.60(s, 2H), 6.10(s, 1H), 3.78(s, 3H), 3.25(m,
1H), 2.93(d, 3H), 2.07(s, 9H), 1.61(m, 4H), 0.95(t. 6H)ppm
Example 264
&@—Methoxy—2.6-dimethyt-phenoxy)-4-(1-methoxymethvl-orcpyiamino)—B-methyl-
nicotinamide
THNMR(CDCly) 9.80(d, 1H), 8.04(s, 1H), 6.81(s, 2H), 6.18(s, 1H), 5.62(s, 1H), 3.78(s,

SH), 3.51(m, 2H), 3.39(s, 3H), 2.09(s, 3H), 2.08(s, 6H), 1.79(m, 1H), 1.59(m, 1H), 0.99(t,
3H)ppm

Example 265
g—g-Methoxv-2,6-dimethv!-ohenoxy)-4-( 1 -methoxvmethyl-prooyiamino)—e.N-dimethy!-
nicotinamide
THNMR(CDCl3) 9.92(d, 1H), 8.22(s, 1H), 6.62(s, 2H), 6.19(s, 1H), 3.79(s, 3H), 3.5(m,
2H), 3.38(s, 3H), 2.94(d, 3H), 2.12(s, 3H), 2.08(s, €H), 1.80(m, 1H), 1.61(m, 1H), 1.00(t,
3H)ppm

Example 266
4-(1 -Hydroxymethvl-prooylamino)-2-(4-methoxy-2,6-dimethyl-phenoxy)—6, N-dimethyl-

nicotinamide
Levrliainiae

THNMR(CDCl3) 9.79(d, 1H), 8.28(d, 1H), 6.62(s, 2H), 6.24(s, 1H), 3.78(s, 3H),
3.70(m, 2H), 3.54(m, 1H), 2.94(d, 3H), 2.08(s, BH), 1.62(m, 2H), 1.01(t, 3H)ppm
Example 267
4-sec—Butylamino—2-(4-methoxy-2,6-dimetﬁyl-phenoxv)-6,N-dimethyl-nicotinamide
THNMR(CDCl3) 9.76(d, 1H), 8.26(d, 1H), 6.61(s, 2H), 6.12(s, 1H), 3.79(s, 3H),
3.48(m, 1H), 2.94(d, 3H), 2.09(s, 3H), 2.07(s, 6H), 1.64(m, 2H), 1.24(m, 3H), 0.98(t, 3H)ppm
Examiple 268
2-(4-Chloro-2,6-d imethyl-ohenoxy)—4—( S)(1 -methoxymethyl-propylamino )-6.N-
dimethyl-nicotinamide

Anal. For CaiHasCIN;0; calc. C, 62.14% H, 6.95%, N, 10.35%; found C, 62.12%, H,
6.95%, N, 10.42%.

. Example 269
2-(4-Chloro-2,B-dimethvl-phenoxyM-(S (1 -methoxymethyl-propyiamino)—6-methyl-

nicotinamide

Anal. For C5H2CIN;O, calc. C, 61.30% H, 6.69%, N, 10.725%; found C, 60.97%, H,
6.53%, N, 10.47%.
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Example 270
2-(4-Chloro-2,6-dimethyl-phenoxy)-6,N-dimethyl-4-(1-methylsulfanyimethyl-
propylamino)}-nicotinamide
1HNMR(CDCl;) 8.87(d, 1H), 8.1(brs, 1H), 7.06(s, 2H), 6.16(s, 1H), 3.56(m, 1H),
2.96(s, 3H), 2.6-2.8(m,2H), 2.17(s, 3H), 2.11(s,3H), 2.08(s, 6H), 1.6-1.9(m, 2H), 1.24(m, 3H),
1.00{t, 3H)ppm

Example 271
2-(4-Chloro-2,8-dimethyl-phenoxy)-6-methyl-4-(1-methyisulfanyimethyi-propylamino)-
nicotinamide
' 1THNMR(CDCl) 9.89(d, 1H), 7.9(brs, 1H), 7.06(s, 2H), 6.16(s, 1H), 3.56(m,1H), 2.6-
2.8(m,2H), 2.17(s, 3H), 2.11(s,3H), 2.07(s, 6H), 1.8-1.9(m, 2H), 1.24(m, 3H), 0.99(t, 3H)ppm
Example 272
2-{(4-Chioro-2-methoxy-phenoxy)-4-(1-ethyi-propylamine )-8, N-dimethyi-nicotinamide
1H NMR(CDCl3) d 9.40 (d, 1H, J+8 Hz), 8.10 (br s, 1H), 7.17 (d, 1H, J=9 Hz), 6.94-
6.96 (m, 2H), 6.14 (s, 1H), 3.79 (s, 3H), 3.27-3.31 (m, 1H), 2.93 (d, J=5 Hz) 2.14 (s, 3H),
1.51-1.668 (m, 4H), 0.95 (%, 6H, J=7 Hz) ppm.. Cl+ m/z =392.2 (M+1), 394.2 (M+3)
Example 273
2-{4-Chloro-2-methoxy-phenoxy)-4-(1-ethyl-propylamino}-6-methyli-nicotinamide
1H NMR(CDCl3) d 9.40 (d, 1H), 7.82 (brs, 1H), 7.17 (d, 1H, J=98 Hz), 6.94-6.96 (m,
2H), 6.15 (s, 1H), 5.48 (br s, 1H), 3.77 (s, 3H), 3.28-3.36 (m, 1H), 2.16 (s, 3H), 1.52-1.66 (m,
4H), 0.94 (t, 8H, J=7 Hz) ppm.
APCI+ m/z =378.1 (M+1), 380.1 (M+3)
Exampie 274

2-{4-Chloro-2,6-dimethyl-phenoxy)-4-(1-cyclopropylmethoxymethyl-propylamino)-6-
methyl-nicotinamide

1H NMR(CDCls) d 8.70 (d, 1H), 7.90 (brs, 1H), 7.05 (s, 1H), 6.22 (s, 1H), 5.6 (br s,
1H), 3.57 (m, 2H), 3.43(m,1H), 3.33(d,3H), 2.09(s,BH), 2.07 (s, 3H), 1.5-1.9 (m, 2H), 0.9-
1.0(m,4H), 0.53(m,2H), 0.50(m,2H) ppm.

Exampile 275

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-( 1 -ethoxymethyi-propyiamino)-6-methyl-
nicotinamide

1H NMR(CDCls) d 8.75 (d, tH), 7.90 (brs, 1H), 7.05 (s, 1H), 6.21 (s, 1H), 5.6 (br s,
1H), 3.3-3.6(m.4H), 2.08(s,6H), 2.07 (s, 3H), 1.5-1.9 (m, 2H), 1.20(t,3H), 1.00(t,3H) ppm.




10

15

20

25

30

35

012157

Example 276
2-(4-Chloro-2 6-dimethyi-phenoxy }-4-( 1-ethoxymethyi-propylamino)-N-gthyl-8-methyl-

nicotinamide

1H NMR(CDCls) d 9.78 (d, 1H), 8.09 (¢, 1H), 7.06 (s, 1H), 6.22 (s, 1H), 5.6 (br s, 1H),
3.3-3.6(m,6H), 2.09(s,3H), 2.08 (s, 6H), 1.5-1.9 (m, 2H), 1.20-1.4(m,6H), 1.00(t,3H) ppm.
Example 277
2-(4-Chloro-2,6-dimethyl-phenoxy)-4-( 1-ethoxymethyl-propylamino)-6,N-dimethyi-

nicotinamide

TH NMR(CDCls) d 9.8(d, 1H), 8.1 (brs, 1H), 7.06 (s, 1H), 6.22 (s, 1H), 3.54(m,3H),
3.38(m,1H), 2.94(d,3H), 2.08(s,6H), 2.07 (s, 3H), 1.83(m,1H), 1.60(m,1H), 1.20(t,3H),
1.00(t,3H) ppm.

Example 278

2-{4-Bromo-2-methoxy-phenoxy)-4-(1 -ethyl-prooylamino)-6,N-dimethyi-nicotinamide

1H NMR(CDCl;) d 9.41 (br d, 1H), 8.08 (br s, 1H), 7.09-7.12 (m, 3H), 6.15 (s, 1H),
3.79 (s, 1H), 3.28-3.33 (m, 1H), 2.93 (d, 3H, J=5 Hz), 2.15 (s, 3H), 1.501-1.65 (m, 4H), 0.95
(t, 6H, J=8 Hz)

APCI+ m/z = 436.1 (M+1), 438.1 (M+3)
Example 278

2-(4-Bromo-2-methoxy-phenoxy)-4-( 1-ethyl-propylamino)-6-methyi-nicotinamide

1H NMR(CDCl3) d 9.39 (br d, 1H), 7.91 (brs, 1H), 7.09-7.11 (m, 3H), 6.15 (s, 1H),
S5.49 (br s, 1H), 3.77 (s, 3H), 3.29-3.34 (m, 1H), 2.15 (s, 3H), 1.51-1.67 (m, 4H), 0.94 (t, 6H,
J=7Hz) ppm.

APCI+ miz = 422.1 (M+1), 424.1 (M+3)

Example 280
2-(4-Chioro~2,6-dimethyl-phenoxy)-4-( 1 -chloromethvi-propy(amino)-e-methyl-

nicotinamide

1H NMR(CDCl3) d 9.93(d,1H), 7.9(brs,1H), 7.06(s,2H), 6.16(s,1H), 5.6(brs,1H), 3.4-

3.7(m,3H), 2.1(s,3H), 2.08(s,6H), 1.9(m, 1H), 1.65(m,1H), 1.03(t,3H) ppm.
Example 281

2-(4-Chtoro—2,6-dimethyl—phenoxy)—4—-(1-formyl-propviamino}G-methyl-nicotinamide

A mixture of 2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1~hydroxymethyl-propylamino)-6-
methyl-nicotinamide and Dess-Martin reagent in methylene chioride/DMSO was stirred at rt
for 4 hr. The titie compound was isolated after standard work-up and silica gel Biotage
purification. 1H NMR(CDCl3) d 9.52(s,1H), 8.00(brs,1H), 7.06(s,22H), 5.99(s,1H), 5.8(brs,1H),
3.85(m, 1H), 2.09(s,3H), 2.08(s,6H), 1.8-2.2(m,2H), 1.08(t,3H) ppm.
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Example 282
4-(1 -Formyl-propytamino)—2-(4-methoxy-2,6-dimethyl-phenoxy)-6.N-dimethyl-
nicotinamide

The title compound was prepared by a method analogous to that described in
Example 281.
THNMR(CDCl3) 9.51(s, 1H), 8.32(m, 1H), 6.62(s, 2H), 5.97(s, 1H), 3.81(m, 1H),
3.79(s, 3H), 2.96(m, 3H), 2.08(m, 8H), 1.89(m, 2H), 1.09¢t, 3H)ppm
Example 283
2-(4-Chloro-2,6-dimeﬂ1yl-phenoxy)-4-(1 —ethyi-z-hydroxy~propyiamino)-s-methyl-
niéotinamide

To a solution of MeMgBr in dry THF was added a solution of 2-(4-chloro-2,6-dimethyl-
phenoxy)-4-(1-formyl-propyiamino}ﬁ-methyl-hicotinamide in dry THF at -78°C. The mixture
was stirred at ~78°C for 2 hr, then quenched with dilute acid. After standard extraction and
purification, the title compound was obtaine;d. 1H NMR(CDCI,) d 9.8(d,1H), 7.9(nbrs,1H),
7.05(s,2H),  6.27(s,0.5H), 6.24(s,0.5H),  5.6(brs,1H), 3.91(m,0.5H),  3.89(m,0.5H),
3.51(m,0.5H), 3.3(m,0.5H), 2.09(s,9H), 1.5-1.8(m,2H), 1.26(d,3H), 0.98(t,3H) ppm.

Example 284
4—(1-Ethy!—2-methoxy-proovlamino)-2-(4-methoxy-2,S-dimethyl-phenoxy)-a,N-
dimethyl-nicotinamide

THNMR(CDCl,;) 9.87(d, 1H), 8.28(d, 1H), 6.61(s, 2H), 6.16(s, 1H), 3.79(s, 3H),
3.46(m, 1H), 3.40(s, 3H), 2.94(d, 3H), 2.08(s, 9H), 1.76(m, 1H), 1.65(m, 1H), 1.25(m, 1H),
1.17(d, 3H), 0.98(t, 3H)ppm mp = 122.6°C

Example 285

2~(4-Bromo-2,6-dimethyl-phenoxy)-4-( 1 -ethyi—propyiamino)-B-methyl-nicotinamide

To a mixture of 2-chloro~4—(1-ethyi-propylamino)—6-methyl-nicotinamide and 2.6-
dimethyi-4-bromo-phenol in NMP was added t-BuOK. The resulting mixture was heated in a
160°C oil bath overnight. The mixture was guenched with water and extracted with ethyl
acetate. The organic layer was separated, dried and concentrated, then purified through
silica gel Biotage to give the title compound. 1H NMR(CDCly) d 9.69(d,1H), 7.89(brs,1H),
7.20(s,2H), 6.13(s,1H), S3.5(brs,1H), 3.3(m,1H), 2.10(s,3H}), 2.09(s,6H), 1.6(m,4H), 0.95(t,6H)
ppm.

i Example 286
4-(1 -Ethyl—propylamino)-s,N-dimethy!-Z-( 2,4.6-trimethyl~pyridin-3-yloxy)—nicotinamide
1H(CDCls) 8.74(d, 1H), 8.08(s, 1H), 6.90(s, 1H), 6.12(s, 1H), 3.31(m,1H), 2.96(d, 3H),
2.51(s, 3H), 2.30(s, 3H), 2.08(s, 3H), 2.05(s, 3H), 1.60(m, 4H), 0.95(t, 3H)ppm
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Examgle 287

4-(1 -Ethy!-propylamino)—6-methyl-2-(2,4,6—trimethyi-oyridin-S-yloxy)-nicoﬁnamide
MP=164.3°C 1H NMR (CDCls) 9.65(d, 1H), 7.8(s, 1H), 6.91(s, 1H), 8.14(s, 1H),
5.50(s, 1H), 3.32(m, 1H), 2.53(s, 3H), 2.34(s, 3H), 2.17(s, 3H), 2.10(s, 3H), 1.60(m, 4H),
0.85(t, 6H)ppm
The following Examples 288-294 relate to other compounds of formula | of the
invention, wherein Ry is ~C(O)Rys, for exampie ~C(O)CHa:
Example 288
1-[4-(1 -Ethyl-propvlamino)—2-(4-meth0xv-2.6-dimethvi»phenoxy)-6-methy!-pyridin-3-
yll-ethanone
THNMR(CDCl;) 9.74(d, 1H), 6.61(s, 2H), 6.10(s, 1H), 3.79(s, 3H), 3.39(m, 1H),
2.73(s, 3H), 2.10(s, 9H), 1.62(m, 4H), 0.94(t, 6H)ppm
Exampie 289
N-(S.B-Dimethvl-Z-(Z.4.6-trimethyl-ohenoxy)-ovridin-'l-vi]-N-( 2-pyrrolidin-1-yi-ethvi)-
acetamide
iH NMR(CDCl,) d 6.89 (s, 2H), 6.60 (s, 1H), 4.00~4.07 (m, 1H), 3.53-3.59 (m, 1H),
2.58-2.72 (m, 2H), 2.52 (br s, 4H), 2.30 (s, 3H), 2.24 (s, 3H), 2.22 (s, 3H), 2.04 (s, 6H), 1.84
(s, 3H), 1.74 (br s, 4H) ppm.

Example 290
N-[3,6-Dimethyl-2-(2.4.6-trimethvl-ohenoxy)-pvridin-4-yl]-N-{2-pyrrolidin-1 -yl-ethyl}-
isobutvramide
1H NMR(CDCl3) d 6.89 (s, 2H), 6.56 (s, 1H), 4.09-4.17 (m, 1H), 3.38-3.48 (m, 1H),
2.65-2.77 (m, 2H), 2.61 (br s, 4H), 2.33-2.40 (m, 1H), 2.30 (s, 3H), 2.24 (s, 3H), 2.20 (s, 3H),
2.05 (s, 6H), 1.77 (br s, 4H), 1.04 (t, 6H, J =7 Hz) ppm.
Example 291
N-[S,6-Dimethyl—2-(2,4,6-trimethyI-phenoxy)-pyridin-4-yﬂ—N-(2-pyrroHdin-1—yt-etﬁyi)-
malonamic acid ethyl ester :
1H NMR(CDCl;) d 6.89 (s, 2H), 6.63 (s, 1H), 4.11-4.17 (m, 3H), 3.44-3.56 (m, 1H),
3.15 (s, 2H), 2.72 (br s, 2H), 2.57 (brs, 4H), 2.30 (s, 3H), 2.24 (s, 3H), 2.23 (s, 3H), 2.04 (s,
€M), 1.77 (br s, 4H), 1.24 (1, 3H, J=7 Hz)
Example 292
2~(4—Ch!oro-2,G-dimethyl-ohenoxy)«4—cyclopentyfarnino-S-methyl-pyridine—B-
carbaldehyde
1H NMR(CDCly) d 9.42(d,1H), 7.05(s,2H), 8.09(s,1H), 4.18(brs,1H), 4.06(m,2H),
3.85(m,1H), 3.77(m,1H), 2.35(m,1H), 2.17(s,3H), 2.09(s,6H), 1.98(m,1H) ppm.




10

15

20

25

30

35

-99-

012157

Example 293
4-(1-Ethyl-propylamino)-2-{4-methoxy-2,8-dimethyl-phenoxy)-6-methyi-pyridine-3-
carbaldehyde
THNMR(CDCI;) 9.26(d, 1H), 6.60(s, 2H), 6.10(s, 1H), 3.78(s, 3IH), 3.40(m, 1H),
2.14(s, 3H), 2.11(s, 6H), 1.68(m, 4H), 0.98(t, 6H)ppm
Exampie 294
1-[2-(4-Chloro-2-methoxy-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-oyridin-3-yil-

ethancne

1H NMR(CDCl3) d 9.59 (br d, 1H), 6.83-7.02 (m, 3H), 6.14 (s, 1H), 3.78 (s, 3H), 3.33-
3.38 (m, 1H), 2.68 (s, 3H), 2.14 (s, 3H}, 1.48-1.67 (m, 4H), 0.94 (t, 6H, J=7 Hz) ppm.
The following Examples 295-329 relate to other compounds of formula | of the
invention, wherein R, is methyl: '
Exampie 285
sec-Butyl-[2-(2, 6-dimethyl-4-triflucromethoxy-phenoxy)-3,8-dimethyl-pyridin-4-yi}-

amine
1H NMR(CDCl3) d 6.90 (s, 2H), 6.09 (s, 1H), 3.78 (d, 1H, J=8Hz), 3.45-3.52 (m, 1H),
2.15 (s, 3H), 2.10 (s, OH), 1.51-1.67 (m, 2H), 1.23 (d, 3H, J=8Hz), 0.98 (t, 3H, J=7 Hz) ppm.
Exampie 286
[2~(2,6-Dimethyl-4-triflucromethoxy-phenoxy)-3,6-dimethyi-pyridin-4-yi}-(1-ethyi-
propyl)-amine
1H NMR(CDCls) d 6.81 (s, 2H), 6.08 (s, 1H), 3.74 (d, 1H, J=8Hz), 3.31-3.34 (m, 1H),
2.15 (s, 3H), 2.11 (s, 6H), 2.08 (s, 3H), 1.49-1.68 (m, 4H), .96 (t, 6H, J=8Hz) ppm.
' Example 287
[3,6-Dimethyl-2-(2 4 6-trimethyl-phenoxy)-pyridin-4-yli-(2-pyrrolidin-1-yl-ethy})-(2.2,2-
triflucro-ethyi)-amine
1H NMR(CDCls) d 6.87 (s, 2H), 6.55 (s, 1H), 3.78 (q, 2H, J=9Hz), 3.60-3.72 (m, 2H),
2.82-2.98 (m, 6H), 2.29 (s, 3H), 2.26 (s, 3H), 2.20 (s, 3H), 2.03 (s, 6H), 1.96 (br s, 4H) ppm.
The following compounds (Examples 298 and 299) were prepared starting with an

appropriate 2-(substituted-phenoxy)-4-(1-methanesulfonyloxymethyl-propylamino)-3,6-
substituted-pyridine with an appropriate amine:
Example 298

N2-[2-(4-Chloro-2,6-dimethyl-phenoxy)-3,6-dimethyi-pyridin-4-yi]-N1-
cyclopropyimethyl-butane-1,2-diamine

1H NMR(CDCls) d 7.01(s, 2H), 6.17(s, 1H), 4.40(d, 1H), 3.82(m, 1H), 3.05(m, 2H),
2.68(m, 2H), 2.20(s, 3H), 2.12(s, 3H), 2.04(s, 6H),1.70(m, 2H), .98(t, 3H), .96( m, 4H) ppm
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Example 289
N-[B,6-Dimethyi-z-(2,4,6-trimethyl~phenoxy)~pyridinA-vﬂ-N-ethyi-N ' N'-dimethyi-

ethane-1,2-diamine

1H NMR(CDCl;) d 6.86(s, 2H), 6.43 (s, 1H), 3.26 (AB quartet, 2H), 3.12 (g, 2H,
J=THz), 2.51 (AB quartet, 2H), 2.34 (s, 6H), 2.29 (s, 2H), 2.23 (s, 3H), 2.18 (s, 3H), 2.05 (s,
BH), 1.08 (t, 3H, J=7 Hz) ppm.

Example 300
N-2-I3,6-Dimethyl-2-(2,4,B-trimethyi-ohenoxy)—Dvridin~4-vf]-N-1 -methyl-butane-1.2-

diamine

THNMR(CDCl3) 6.85(s, 2H), 6.12(s, 1H), 4012(d, 1H), 3.56(m, 1H), 2.79(m, 2H),
2.47(s, 3H), 2.28(s, 3H), 2.14(d, 6H), 2.06(s. 6H), 1.62(m, 2H), 0.97(t, 3H)ppm

Example 301

N-2-(3.6-Dimethv!-z-(2,4,6-trimethyl-9henoxv)—Dvridin»’é-vﬂ-N-1 -ethyl-butane-1,2-
diamine

TH NMR(CDCly) d 7.80(s, 1H), 8.85(s, 2H), 6.12(s, 1H), 4.22(d, 1H), 3.57(m, 1H),
2.82(m, 2H), 2.72(q, 2H), 2.28(s, 3H), 2.13(s, 6H), 2.08(s, 6H), 1.63(m, 2H), 1.16(t, 3H),
0.87(t, 3H)ppm

Example 302
N2-[3,8-Dimethvl-2-(2,4.B-trimethvl-ohenoxy)-DvridinA-yl}-N1 -ethyi-N1-methyi-
butane-1,2-diamine
TH NMR (CDCl;) d 6.85(s 2H), 6.08(s, 1H), 4.58(m, 1H), 3.38(m, 1H), 2.49(m, 4H),
2.28(s, 8H), 2.14(s, 6H), 2.06(s, 6H),1.66(m, 2H), 1.08(m, 3H), 0.96(t, 3H)ppm
Example 303
N-1 -Butyl-N»Z-[S,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-y!]-butane—1 2=
diamine _
1H NMR(CDCly) d 6.85(s, 2H), 6.11(s, 1H), 4.21(d, TH), 3.51(q, 1H), 2.79(m,
2H),2.65(t, 2H), 2.28(s, 3H), 2.14(s, 6H), 2.06(s, 6H),1.62(m, 2H), 1.49(m, 2H), 1.35(m, 2H),
0.87(t, 3H), 0.91(t, 3H)ppm

Example 304
N-1 -Cycfopropvlm'ethvl-N-Z-[&6~dimethy!-2-(2,4,B-trimethyl-phenoxy)-pyridin-4~yﬂ-N 1-

propyi-butane-1,2-diamine

1H NMR (CDCl3) d 6.85(s, 2H), 6.06(s, 1H), 4.65(m, 1H), 3.32(m 1H), 2.61(m, 4H),
2.28(s, 3H), 2.14(s,3H), 2.12(s, 2H), 2.08(s, 6H), 1.71(m, 2H), 1.46(m, 2H), 0.95(t, 3H), 0.87(t,
3H)ppm
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Exampie 305
N-2-[3,B-Dimethyl-2-(2,4,6-trimethyi-phenoxy)-pyridinA-yﬂ-N-1 -propvl-butane-1,2-
diamine
1H NMR(CDCl,) d 6.85(s, 2H), 6.11(s, 1H), 4.21(d; 1H), 3051(q, 1H), 2.79(m, 2H),
2.82(m, 2H), 2.28(s, 3H), 2.13(s, 6H), 2.06(s, 6H), 1.62(m, 2H), 1.54(m,2H), 0.97(t, 3H),
0.81(t, 3H)ppm

Example 306
N-2-13,6-Dimethyl-2-( 2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-N-1 -(2-methoxy-ethyl)-
butane-1,2-diamine
- 1H NMR (CDCl;) d 6.85(s, 2H), 6.11(s, 1H), 4.18(d, 1H), 3.51(m, 3H),. 3.35(s, 2H),
2.82(m, 4H), 2.28(s, 3H), 2.14(s, 6H), 2.06(s, 6H), 1.62(m, 2H), 0.97(t, 3H)ppm ’
Example 307
N-2-{3,G-Dimethyt-z-(2,4,G-trimethvl-phenoxy)~pyridin-4-y!}-N-1-furan-Z-ylmethvl-
butane-1,2-diamine
THNMR(CDCl3) 7.36(s, 1H), 6.85(s, 2H), 6.32(q, 1H), 6.24(d, 1H), 6.09(s, 1H),
4.15(d, 1H), 3.84(d, 2H), 3.58(m 1H), 2.79(m, 2H), 2.28(s, 3H), 2.13(d, 6H), 2.05(s, BH),
1.62(m, 2H), 0.95(t, 3H)ppm

Example 308
N-1-Cyc!oprooyimethvi-N-z-[3,6—dimethyi-2-(2,4,6-trimethyl~phencxy)-pvridin—4-yl}-
butane-1,2-diamine

THNMR(CDCI;) 6.85(s, 2H), 6.14(s, 1H), 4.39(m, 1H), 3.70(m, 1H), 3.01(m, 2H),
2.67(d, 2H), 2.28(s, 3H), 2.20(s, 3H), 2.14(s, 3H), 2.05(s, 6H), 1.71(m, 2H), 0.98(t. 3R),
0.55(d, 2H), 0.21(d, 2H)ppm.

Example 309

[3 .6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4—yl]—( 1-thiazolidin-3-yimethyi-

ropvl}-amine

THNMR(CDCl;) 6.85(s, 2H), 6.07(s, 1H), 4.21(d, 1H), 4.06(d, 2H), 3.41(m, 1H),
3.07(m, 2H), 2.89(m, 2H), 2.52(m, 2H), 2.28(s, 3H), 2.15(d, 6H), 2.08(s, 6H), 1.75(m, 1H),
1.86(m, 1H0, 0.98t, 3H)ppm '

Example 310 )
N-2-{3,6-Dimethyl-2-(2,4.6-trimethy!-phenoxy)-pyridin-4-yl]—butane—1 ,2-diamine

To a solution of (1-hydroxymethy{-propyl)-{3,6-dimethyf-2—(2,4,6-trimethyl-phencxy)—
pyridin4-yfl-amine in toluene was added diphenylphosphoryl azide and 1,8-
diazbicyclo[3,4,0lundec-7-ene at 0°C, The resulting mixture was stirred at rt for 30min, then

heated 75°C overnight. The reaction mixture was quenched with water and extracted with

methylene chloride. The organic layer was separated, dried, concentrated and purified by

TR
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silica gel Biotage using 1:1 methylene chioride/hexane to methylene chioride as eluent to give
(1-azidomethyl-propyl)—[a,8—dimethyl-2~(2,4,S-trimethyl—phenoxy)—pyridin-4-yl]-amine as a light
yellow oil. The oil was reduced with triphenylphospine to give the title compound.iH NMR
(CDCl) d 6.86(s, 2H), 6.11(s, 1H), 4.02(d, 1H), 3.40(q, 1H), 2.84(m, 2H), 2.28(s, 3H), 2.13(s,
BH), 2.06(s, 6H), 1.61(m, 2H), 0.98(t, 3H)ppm
Example 311
14 2—{3.6-Dimethy}-2-(2,4,6-trimethvl-phenoxy)-pyridin-4~ylamino]-butyi}-S-ethyl~urea
A mixture of N—2-{3,6-dimethyl-2-(2,4,G'trimethyi-phenoxy)-pyridin-4-yl}-butane-1,2-
diamine and ethy! isocyanate in dichloroethane was stired at rt overnight. Standard work-up
and purification yielded the title compound. APC! [M+1]=399.3, 1H NMR(CDCls)
Example 312
N-{Z-{B.6-Dimethyl-2-(2,4,S-trimethvi-ohenoxy}-oyridin-4-ylamino]—butyﬂ-
methanesulfonamide
A mixture of N-2-[3,6-Dimethy!-2-(2,4,B-trimethyi-phenoxy)-pyridin-4-yl]-butane-1,2-
diamine and methanesulfonyl chioride in dichioroethane was stirred at rt overnight. Standard
work-up and purification yielded the title compound. APCI [M+1]=406.2, 1H NMR(CDCls)
Example 313
N-{2-I3,G-Dimethyl-2-(2,4,S-trimethyl-phenoxy)-pyridin-4-vlamino't-butvl}-acetamide
A mixture of N-2-{3,B—dimethyl-z-(2,4,6-trimethyl-phenoxy)-pyridin~4-yl]-butane-1 2-
diamine and acetyl chloride in dichloroethane was stirred at rt overnight. Standard work-up
and purification yieided the title compound. APC! [M+1] = 370.3, 1H NMR(CDCl3)

Example 314
Cvcioproov!methyl-[&6~dimethyl-2-(2,4, 6-trimethyl-phenoxy)-pyridin—4-y!]-propyl-

amine
1H NMR(CDCl;) d 6.85 (s, 2H), 6.44 (s, 1H), 3.13 (AB g, 2H), 2.90 (d, 2H, J=8 Hz),
2.28 (s, 3H), 2.24 (s, 3H), 2.16 (s, 3H), 2.05 (s, 6H), 1.47-1.65 (m, 2H), 0.66-0.92 (m, 4Hj),
0.42-0.48 (m, 2H), 0.04-0.08 (m, 2H)
APCl+ m/z = 353.3 (M+1)
Example 315
Cyciooropylmethvl-{S,6-dimethyl-2~(2,4,B-tn'methyl-phenoxy)-pyridin-df-yl]-prooyl-

amine

1H NMR(CDCls) d 6.85 (s, 2H), 6.44 (s, 1H), 3.13 (AB g, 2H), 2.90 (d, 2H, J=8 Hz),
2.28 (s, 3H), 2.24 (s, 3H), 2.16 (s, 3H), 2.05 (s, 6H), 1.47-1.65 {m, 2H), 0.88-0.92 (m, 4H),
0.42-0.46 (m, 2H), 0.04-0.08 (m, 2H)

APCI+ m/z = 353.3 (M+1)
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Examp_le 316
3.6-Dimethyl-4-(2-methyl-aziridin-1 -yl )-2-(2,4,6-trimethyl-phenoxy)—pvridine

1H NMR(CDCl;) d 6.86 (s, 2H), 6.29 (s, 1H), 2.31 (sa, 3H), 2.29 (s, 3H), 2.19 (m,
1H), 2.15 (s, 3H), 2.10 (m, 2H), 2.04 (s, 6H), 1.44 (d, 3H, J=5 Hz)

Example 317
4-(2-Methoxymethyl-avrrolidin-1-v!)-3,6-dimethyl-2-(2,4,G-trimethyl-phenoxy)—pyridine
1H NMR(CDCl3) d 6.86 (s, 2H), 8.34 (s, 1H), 3.99 (9. 1H, J = 4Hz), 3.67 (m, 1H),

3.48 (dd, 1H, J=9 Hz, 4 Hz), 3.32 (s, 3H), 3.15 (m, 2H)2.29 (s, 3H), 2.24 (s, 3H), 2.16 (s, 3H),
2.06 (s, 6H), 1.78-1.97 (m, 4H) ppm.

Example 318
[g-(4—Chloro-2,6-dimethyl-phenoxy)-3,B-dimethyi-pyridin-éi»-yl]-(tetrahydro-furan-s-yl)—

amine
1H NMR(CDCl3) d 7.04(s.2H), 8.11(s,1H), 4.27(brs,1H), 3.7-4.1(m,4H), 2.2-
2.4(m,1HO, 2.08(s,6H), 2.07(s,6H),1.94(m, 1H) ppm.
Example 319
[L-(tert-Butyi-dimethyl-silanyioxymethy!)-propyﬂ-m,6-dimethylc2-(2,4,6-trimethyl—
phenoxy)—pyridin-zl»yij-amine
1H NMR(CDCl,) d 6.85(s, 2H), 6.07( s, 1H), 3.74(m, 2H), 3.39(m, 1H), 2.28(s, 3H),
2.16(s, 3H), 2.09(s, 3H), 2.06(s, 6H), 1.70(m, 2H), 0.81(s 9H)ppm
Example 320
[3_,8-Dimethyi-z-(2,4,S-trimethyi-phenoxy)—oyridin-4-y!]—ethvl-(Z-pyrroi idin-1-yi-ethyi)-

amine

1H NMR(CDCl;) d 6.86 (s, 2H), 6.44 (s, 1H), 3.25-3.30 (m, 2H), 3.12 (g, 2H, J=7Hz),
2.56-2.66 (m, 6H), 2.29 (s, 3H), 2.23 (s, 3H), 2.17 (s, 3H), 2.05 (s, 6H), 1.80 (br s, 4H), 1.0¢
(t, 3H, J=7Hz)

13C NMR(CDCl,) d.

APCI+ m/z = 382(M+1)

Example 321

4-[4-(1 -Ethy!-propoxy)-:%,6~dimethyl-pyridin-Z-yioxy}-S,S-dimethvi-benzoic acid

To a -78°C solution of intermediate in dry THF was added n-BuLi. After stirring at
that temperature for 10 min, COx(g) was bubbled into the reaction mixture. The resulting
mixture was stirred at ~78°C for 2 hr, gradually warmed to rt. The mixture was quenched with
dilute HCI and extracted with methylene chloride. The organic layer was separated, dried,
concentrated, and purified to give the title compound as a white solid, mp. 168.4°C. 1H
NMR(CDCl3) 7.58(s,2H), 6.368(s,1H), 4.24(m,1H), 2.35(s,3H), 2.22(s,3H), 2.14(s,6H),
1.75(m,4H), 0.99(t,6H) ppm.
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The following Examples 322-326 were prepared according to the following general
procedure: To a soiution of 4-[4—(1.ethyl-pro;::o><y)-3,6-dimethyl-pyric'in-2-yioxy]-3,S-dimethyl—~
benzoié acid in anhydrous methylene chioride was added SOCI; and stirred at rt. for 1 hr. the
mixture was concentrated to dryness to provide the corresponding acy! chloride. The acyl
chloride was quenched with an appropriate nucieophile (e.g., NHa, MeNH,, Me,NH, EtNH,, or
methanol) and stirred at rt to provide the title compounds:

Example 322 .

4-14-(1 -Ethyl-oropoxy)-B,S-dimethy!-pyridin-z-yioxvj-S, S-dimethyl-benzamide

TH NMR(CDCl) d 7.51(s,2H), 6.32(s,1H), 6.2(brs,1H), 5.7(brs,1H), 4.20(m,1H),
2.22(s,3H), 2.19(s,3H), 2.12(s,6H), 1.72(m,4H), 0.97(t,8H) ppm.

Example 323

4-14-(1 -Ethvl-proooxy)—S,B-dimethyl-pvridin-2~yioxv]-3.5.N-trimethyl-benzamide

1H NMR(CDCl3) d 7.43(s,2H), 6.30(s,1H), 6.19(brs,1H), 4.18(m,1H), 2.85(d,3H),
2.19(s,3H), 2.18(s,3H), 2.10(s,6H), 1.71(m,4H), 0.97(t,6H) ppm.

Example 324

4-{4-(1-Ethyl-propoxy)-3 .6-dimethyl-pyridin-Z-yioxv}-S.5,N,N-tetramethy}-benzamide

1H NMR(CDCls) d 7.12(s,2H), £.30(s,1H), 4.18(m,1H), 3.09(s,3H), 3.05(s,3H),
2.18(s,8H), 2.10(s,6H), 1.71(m,4H), 0.97(t,6H) ppm.

Example 325

N-Ethyl-4-14-(1 -ethyi-oroooxy)-3,6-dimethyl-pvridin-2-yioxv]-3.S-dimethyl-benzamide

1H NMR(CDCls) d 7.48(s,2H), 6.30(s,1H), 6.1(brs,1H), 4.18(m,1H), 3.48(m,2H),
2.18(s,6H), 2.12(s,6H), 1.72(m,4H), 1.25(t,3H), 0.97(t,6H) ppm.

Example 326
4-[4-(1-Ethvl-oropoxy)-:B,S-dimethyl-pyridin-2-yioxy}-3,S-dimethyl-benzoic acid methyl

ester

TH NMR(CDCl;) d 7.76(s,2H), 6.30(s,1H), 4.17(m,1H), 3.89(s,3H), 2.18(s,3H),
2.169(s,3H), 2.12(s,6H), 1.712(m,4H), 0.97(t,6H) ppm.

The following Examples 327-329 were prepared by the following general procedure:
To a solutinn of 4-[4-(1-Ethyl-propylamino)-3,S-dimethyl-pyridin-2-yloxy]-3,5—dimethyl-benzoic
acid in anhydrous methylene chioride was added SOCl, and stirred at rt for 1 hr. the mixture
was concentrated to dryness to provide the corresponding acyl chioride. The acyl chloride

was quenched with an appropriate nucleophile {e.g., NHs, MeNH,, or methanol) and stirred at
r to provide the titie compounds:



10

15

20

25

30

35

-105-

012157

Example 327
4-[4-{1-Ethyl-propylamino)}-3,6-dimethyl-pyridin-2-yloxy]-3.5-dimethyl-benzamide
1H NMR(CDCl3) d 7.51(5,-2H), 8.2(brs,1H), 6.1(s,1H), 5.5(brs,1H), 3.9(d,1H),
3.3(m,1H), 2.19(s,3H), 2.14(s,8H), 2.12(s,3H), 1,7(m,2H), 1.5(m,2H), 0.96(,6H) ppm.
Example 328
4-[4-(1-Ethyl-prapylamino)-3,6-dimethyi-pyridin-2-yloxy]-3,5,N-trimethyl-benzamide
1H NMR(CDCl;) d 7.431(s,2H), 6.3(ds,1H), 6.091(s,1H), 3.8(d,1H), 3.35(m,1H),
2.96(d,3H), 2.16 (s,3H), 2.12(s,8H), 1.65(m,2H), 1.53(m,2H), 0.95(t,6H) ppm.
Example 329
4-[4-(1-Ethyl-propylamino)-3,6-dimethyl-pyridin-2-yloxy]-3,5-dimethyl-benzoic acid
methy! ester
1H NMR(CDCl;) d 7.751(s,2H), 6.08(s,1H), 3.89(s,3H), 3.80(d,1H), 3.34(m,1H),
2.13(s,6H), 2.11(s,6H), 1.66(m,2H), 1.54({m,2H), 0.95(t,6H) ppm.
The following Examples 330-340 relate to other compounds of formula | of the
invention, wherein R; is ~CN:

Example 330
2-(4-Chioro-2,6-dimethyi-phenoxy)-6-methyi-4-(tetrahydro-furan-3-ylamino)-
nicotinonitrile
APCI [M+1] 358.3

Example 331
4-(1-Ethyl-propylamino)-2-(4-methoxy-2,6-dimethyl-phenoxy)-6-methyl-nicotinonitrile
Cala: C: 71.36; H: 7.70; N:11.89; found: C: 71.16, H: 8.09, N: 11.47, HNMR(CDCl3)
6.59(s, 2H), 6.08(s, 1H), 4.74(d, 1H), 3.78(s, 3H), 2.38(m, 1H), 2.18(s, 3H), 2.10(s, 6H),
1.64(m, 2H), 1.55(m, 2H), 0.96(t, 6H)ppm.
Example 332
4-(1-Ethyl-propylamino)-8-methyl-2-(2 4 6-trimethyl-pyridin-3-yloxy)-nicotinonitrile
The fitle compound was prepared by heating 2-chioro-4-(1-ethyl-propyiamino)-6-
methyl-nicotinonitrile with 2,4,6-trimethyl-3-hydroxy-pyridine in NMP.
THNMR(CDCl3) 7.02(m,1H), 6.13(s, 1H), 4.81(d, 1H),3.40(m, 1H0, 2.87(s, 3HO,
2.48(s, 3HO, 2.25(s, 3H), 2.186(s, 3H), 1.68(m, 4H), 0.97(t, 6H)ppm
Example 333
2-(4-Methoxy-2,8-dimethyl-phenoxy}-4-(1-methoxymethyi-propylamino)-6-methyl-
nicotinonitrile
tHNMR(CDCI;) 6.59(s, 2H), 6.11(s, 1H), 5.08(d, 1H), 3.78(s, 3H), 3.56(m, 1H),
3.47(m, 1H), 3.38(s, 3H), 2.19(s, 3H), 2.10(s, 6H), 1.61(m, 2H), 0.99(t, 3H) ppm
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Example 334
2-{4-Bromo-2 6-dimethyl-phenoxy)-4-(1 -ethyl-propylamino)-6-methyl-nicotinonitrile
1H NMR(CDCly) d  7.19(s,2H), 6.08(s,1H), 4.77(d,1H), 3.39(m,1H), 2.18(s,3H),
2.10(s,6H), 1.85(m,2H), 1.55(m,2H), 0.96(1,3H) ppm.
Example 335
4-[3-Cyano-4-(1 -ethy!—propyiamino)—6-methvl-oyridin-2-vloxy]-3-methoxy-benzoic acid
methy| ester
APCI [M+1] 384.2, 1H NMR(CDCl,)
Example 336

4-(3-Cvano-4-(1-ethvl-propylamino)-6-methvl-ovridin-Z-onxyl-S-methoxv-benzamide

TH NMR(CDCls) d 7.52(s,1H), 7.32(d,1H), 7.16(d,1H), 6.25(brs,1H), 6.12(s,1H),
5.8(brs.1H), 4.78(d,1H), 3.80(s,3H), 3.39(m,1H), 2.20(s,3H), 1.67(m,2H), 1.55({m,2H),
0.95(t,3H) ppm.

Exampie 337
2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1 -methoxymethyi-propylamine)-6-methyl-
nicotinonitrile
TH NMR(CDCl;) d 7.03(s,2H), 8.12(s,1H), 5.08(d,1H), 3.47(m,1H), 3.43(m,2H),
3.38(s,3H), 2.18(s,3H), 2.09(s,6H), 1.76(m,2H), 1.61(m,2H), 0.99(t,6H) ppm.
Example 338
2—(4-Ch&oro-2,6-dimethyl-phenoxy)—4-{( 1-methoxymsthvi-propy!)-methyi-aminol-6-
methvi-nicotinonitriie
1H NMR(CDCl;) d 7.03(s,2H), 6.27(s,1H), 4.33(m,1H), 3.59(m,1H), 3.52(m,1H),
3.35(s,3H), 3.06(s,3H), 2.16(s,3H), 2.1 1(s,6H), 1.69(m,4H), 0.97(t,6H) ppm..
Example 339
2-(4-Chloro-2- -methoxy-phenoxy)-4-(1 -ethyl-propylamino)-6- methyl-nucotmonltnle
1H NMR(CDCl3) d 7.04 (d, 1H, J=9 Hz), 6.91-6.94 (m, 2H), 6.10 (s, 1H), 4.73 (d, 1H,
J=9 Hz), 3.75 (s, 3H), 3.35-3.38 (m, 1H), 2.19 (s, 3H), 1.47-1.70 (m, 4H), 0.95 (t, 6H, J=8 Hz)
APCi+ m/z = 360.1 (M+1), 362.1 (M+3)
Example 340
2—(4-8romo—2-methoxy-phenoxy)—4-(1-ethy!-propylamino)-G-methyl-nicotinonitrile
1H NMR(CDCl3) d 7.06-7.09 (m, 2H), 6.88-7.00 (m, 1H), 6.10 (s, 1H), 4.73 (br d, 1H),
3.75 (s, 3H), 3.35-3.42 (m, 1H), 2.21 (s, 3H), 1.43-1.72 (m, 4H), 0.95(t, 6H, J=7 Hz) ppm.
Other examples of compounds of the invention are as follows:
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Example 341
[2-{4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-pyridin-4-yil-(1-methoxymethyl-propyl)-

amine

1H NMR(CDCl;) d 7.05 (s, 2H), 6.04 (s, 1H), 5.33 (s, 1H), 4.26 (br d, 1H), 3.34-3.39
(m, 1H), 3.31 (s, 8H), 2.31 (s, 3H), 2.12 (s, 6H), 1.47-1.61 (m, 4H), 0.89 (t, 6H, J=8Hz) ppm.

Example 342

[g-j4-Chloro—2,6-dimethyi-phenoxy)-s-methyl-3-methvlaminomethyl-gyridin-4-yﬂ—
(tetrahydro-furan-3-yl)-amine

1H NMR(CDCl3) d 7.03(s,2H), 6.08(s,1H), 4.18(s,2H)}, 3.8-4.2(m,5H), 2.57(s,3H), 2.2-
2.4(m,2H), 2.15(s,3H), 2.04(s,6H) ppm.

Example 343
[2-(4-Chioro-2,6-dimethyl-phenoxy)-6-methyl-4-{tetrahydro-furan-3-ylamino)-pyridin-3-
I]-methanol
1H NMR(CDCls) d 7.02(s,2H), 6.10(s,1H), 5.48(brs,1H), 4.89(t2H), 4.12(brs,1H),
4.01(m,2H), 3.89(m,1H), 3.75(m,1H), 2.30(m,1H), 2.16(s,3H), 2.05(s,6H), 1.95(m,1H) ppm.
Example 344
2-[2-(4-Chioro-2.8-dimethyl-phenoxy)-6-methvi-pyridin-4-viaminol-4-methvisulfanyi-
butan-1-ol
1H NMR(CDCls) d 7.06(s,2H), 6.28(s,1H), 5.47(s,1H), 3.6-3.8(m,2H), 3.5(m,1H),
2.38(s,3H), 2.11(s,6H), 2.03(s,3H), 1.87(m,1H), 1.69(m,1H) ppm.
Preparation A
(8-Chloro-2-methyl-5-nitro-pyrimidin-4-yl}-(2,4,6-trimethyl-pyridin-3-vi)-amine
A solution of 2-methyl-5-nitro-4,6-cichicro-pyrimidine (208 mg, 1.00 mmol}) in 2.5 mi of
acetonitrile was treated with 2,4 ,6-trimethyl-3-amino-pyridine (273 mg, 2 mmol) stirred at rocom
temperature 2 hours. The mixture was quenched with water and extracted with ethyl acetate.
The organic layer was washed with brine, dried and concentrated to give red residue. The
residue was purified through silica gel column chromatography using chioroform to 6%
methanol in chioroform as eluent to give the title compound (110 mg, 36%) as an orange oil. 'H
NMR (CDCl;) 6 8.78 (brs, 1H), 6.97 (s, 1H), 2.54 (s, 3H), 2.43 (s, 3H), 2.40 (s, 3H), 2.17 (s, 3H)
ppm.

Preparation B
2-Chioro-4-{1-ethyl-propylamine}-6-methyi-nicotinic acid

The title compound was prepared by reaction of 2-chloro-4-(1-ethyl-propylaminc)-6-
methyl-nicotinic acid methyl ester with LiIOH.H,0 in a mixture of water and dioxane at room
temperature. The desired product was acidified to pH 3 and extracted with ethyl acetate. The
organic layer was dried and concentrated to dryness. The title compound was obtained as
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white crystals after titration with ethyl acetate. mp. 164-165°C; anal. For C12H47CL0O, cacl. C,
56.14; H, 8.67; N, 10.91; found: C, 56.40; H, 6.53: H, 10.93.
Preparation C
4-Ch!oro-G-ethyl-3-methvl-2-(2,4,6— rimethyl-ohenoxv)-pyridine 1-oxide

To a solution of 2,4,8-trimethylphenol in dry THF was added NaH and stirred at room
temperature for 20 minutes. A solution of 2,4—dichloro-s-ethyl-3-methyl~pyridine 1-oxide was
added and the resulting mixture was heated at reflux for 1.5 hour. The mixture was cooled to
room temperature, quenched with water, extractec with ethyl acetate. The organic layer was
separaied, dried and concentrated to give the title compound which was used directly for the
next step reaction.

Preparation D

A-Chioro-6-ethyl-3-methy!—2-(2,4,G-trimethvi-zhenoxv »Dyridine

To & solution of 4—Chloro-6-ethyi-3~methy!-2-(2,4,G-trimethyi-phenoxy)—pyridine 1-
oxide in methyiene chloride was added PCl; and the resulting mixture was heated at reflux for
20 min, cooled to rt. The mixture was concentrated to dryness. The residue was worked-up
using standard procedure to give the title compound. After silica gel purification, the titel
compound was prepared as a white solid, mp. 42-44°C. Anal. For C17H20CINO calc. C, 70.46;
H, 6.96; N, 4.82; found, C, 70.35; H, 7.13; N, 4.58.

) Preparation £

2;f4-Chioro-6-methyl-2-(2,4,S-trimethvl-phenoxy)-pyridin-3-ylmethvﬂ-maionic acid
dimethyl ester

The title compound was prepared by reacting 4-chioro-3-chioromethyl-s-methyi-z-
(2,4,G-trimethyl-phenoxy)—pyridine with dimethyl maionate/NaH in methanol. The title
compound was isolated as a coloriess oil.

Preparation F
4-Ch|oro~3.6-dimethy!-2-(2,4,B-trimethyl-B-pyridvl)-pyridine

Preparation G
2-Chioro-4-( 1-methoxymethyl-propoxy)—&-methvl-nicotinic acid ethyl ester
1H NMR(CDCl;) d 6.72(s,1H), 4.5(m,1H), 4.4(q.2H), 3.49(d,2H), 3.31(s,3H),
2.46(s,3H), 1.68(m,2H), 1.34(t,3H), 0.93(t,3H) ppm.
Preparation H
2-Chiloro-4-(1 -methoxymethyl-oropoxy)-S-methyl-nicotinic acid
1TH NMR(CDCl;) d 6.81(s,2H), 4.51(m,1RH), 3.60(m,2H), 3.40(s,3H), 2.55(s,3H),
1.77(m,2H), 1.02(t,3H)ppm.
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Preparation |

L-Chloro-G-methyl-3-nitro-pyridin-4~yl)-(1-methoxymethyl-propyl)-amlne
mp. 63-65°C, Anal. For C11H18N303CI calc. C, 48. 27, H, 5.89, N, 15.35; found C,
48.65; H, 6.03, N, 15.11.

Preparation J
(S-Bromo-e-chloro-z—methyl-pyrimidin-4-yl) {2,4-dichioro-phenyi)}-amine
Mp. 185-167°C; Anal. For C11H7BrCI3 calc.: C, 35.85; H, 1.92; N, 11 43, found: C
36.41; H, 1.91; N, 11.05.

]

Preparation K
@-ChIoro-z-methyt-pyrimidin-4—yl)-(2 4-dichloro-phenyl)-amine
Mp. 134-136°C; Anal. For C11H8CI3N3 calc.: C, 45.79; H, 2.79; N, 14.56; found: C,
45.91; H, 2.69; N, 14.50.

Preparation L
&-Chﬂoro{s-u-ethyl-propvlamino)-2-methyl -pyrimidin-5-yil-acetic acid ethyl ester
Mp. 78-80°C, anal. For C14H2CIN3O; calc.: C, 56.09; H, 7.40; N, 14.02; found: C,
56.31; H, 7.60; N,13.94.

Preparation M
2-{4—Bromo-2-methyl—6-(2,4,S-trimethy!-ahenoxy)-pvrimidin«S—yl]—propio:ic acid ethyl

ester

1H NMR(CDCl;) d 6.86(s.2H), 4.2-4.359m,2H), 4.0-4.15(m,1H), 2.4(s,3H),
2.28(s,3H), 1.99(s,3H), 1.97(s,3H), 1.58(d,3H), 1.22(t,3H) ppm.
Preparation N
2-(4,6-Dibromo-2-methvl-oyrimidin—S—yl)-propionic acid ethyl ester
TH NMR(CDCl;) 4.36(m, 14), 4.19(m,2H}), 2.68(s,3H), 1.549d,3H), 1.22(t,3H) ppm.
Preparation O
4-8romo-S-methoxy-S-methyl-Z-(2,4,6-trimethyi-phenoxy)-pyridine
1H NMR(CDCI;) d €.92(s,1H), 6.87(s,2H), 4.00(s,3H), 2.299s,3H), 2.18(s,3H),
2.059s,6H) ppm.

Preparation P
4—Bromo-2-(4-chloro-2,S-dimethy(-phenoxy)-B,G-dimethyf-pyridine
TH NMR(CDCl5) d 7.04(s,2H), 6. 87(s,1H), 2.42(s,3H), 2.17(s, 3H), 2.03(s,6H) ppm.
Preparation Q
4-Bromo-2-(2, 4—dxchIoro-B—methy!—phenoxy) -3-methoxy-6-methyl-pyridine
1H NMR(CDCl3) d 7.3(d,1H), 7.18(d,1H), 4.0(s,3H), 2.2(s,3H), 2.15(s,3H) ppm.
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Preparation R
4-8romo-2-(4-chloro—2,S-dimethy!-phenoxv)~3-methoxy-S-methyl~pyridine
Anal. For C15H1sBrCINO; caic.: C, 80.52; H, 4.24; N, 3.93; found: C, 50.52; H, 4.37; N,

3.91.
Preparation S
4-Bromo-2-(4-chioro—2-methoxy-ohenoxy)—3-methoxv-6-methvl—pyridine
1H NMR(CDCl3) d 6.9-7.1(m,4H), 3.94(s,3H), 3.71(s,3H), 2.21s,3H) ppm.
Preparation T
4-Bromo-2-(3-chicro-z,6-dimethoxv-phenoxy)-3-methoxy-6-methy!—pvridine
1H NMR(CDCl) d 7.17(d,1H), 6.96(s,1H), 6.66(d,1H), 3.97(s,3H), 3.78(s,3H),
3.70(s.3H), 2.18(s,3H) ppm.

Preparation U
4~Bromo-3-metho>9/-6-methyl-2-(2.4.6-trimethoxy-ahenoxv)-pyridine
1H NMR(CDCI;) d £.90(s,1H), 6.19(s,2H), 3.968(s,3H), 3.80(s,3H), 3.71(s,8H),
2.18(s,3H) ppm.

Preparation V
4—Bromo~3-methoxy-2-(4-methoxy-2.6-dimethyi-nhenoxy)-G-methyl-Dyridine
1H NMR(CDCl,) d 8.92(s,1H), 6.60(s,2H), 3.98(s.3H), 3.78(s,3H), 2.18(s,3H),
2.07(s,8H) ppm.

Preparation W

4—Bromo~2-(4-chloro-2,6-dimethy!-phencxy)—S-ethoxv-G-methyl-pyridine
1H NMR(CDCl;) d 7.099s,2H), 7.00(s,1H), 4.28(q,2H), 2.22(s,3H), 2.10(s,6H),
1.51(t,3H) ppm.

Preparation X
4-Bromo-3,6-dimethyl~2-(2,4,S-trimethoxy-phenoxy)-pyridine _
TH NMR(CDCl;) d 6.99(s,1H), 6.25(s,2H), 3.86(s,3H), 3.77(s,6H), 2.47(s,3H),
2.25(s,3H) ppm. '

Pregaration Y

4-Chloro-2-(4-chloro-2,e-dimethyl-phenoxv)-s-methyl-1-oxv-nicotinic acid _ methyl

ester
Prenaration RR
4-Chloro-2-(4-chloro—2,S-dimethyl-phenoxy)-&-methvi-nicotinic acid methyl ester
TH NMR(CDCly) d 7.03(s,2H), 6.869s, 1 H), 3.969s,3H), 2.259s,3H), 2.05(s,6H) ppm.
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Preparation Z :
4-Chloro-6-methyl-2-(2,4.G-Mmethyi-ohenoxy)-pyﬁdine—S-carbaldehyde
The title compound was prepared by oxidation of 4~chloro-6-methyl-2-(2,4,S-trimethyl-
phenoxy)-pyridin-3-yl-methanol with pyridinium chlorochromate in methylene chioride at room
temperature. The desired product was isolated after coiumn chromatography to give a green
solid (80% vyield). 1H NMR(CDCI,) d 10.66(s,1H), 6.91(s,3H), 2.31(s,3H), 2.07(s,3H) ppm.
Preparation AA
2-(4—Bromo-2,6-dimethyl—phenoxy)—4-chloro-6-methyl-nicctinic acid methy! ester
mp. 108-110°C; Anal. For C16H1sBrCINO; caic., 49.96; H, 3.93; N, 3.64: found: C,
50.07; H, 4.10; N, 3.57.

Preparation BB

4~Chloro-2-(4-chloro-2-methoxy-phedoxy)~6-methvl-1-oxy—nicotinic acid methyl ester

mp. 117-120°C, Anal. For C1s5H1aNOsCl; cale.: C, 50.30; H, 3.66; N, 3.91: Found: C,
50.41; H, 3.55; N, 4.00.

Preparation CC
4—Chioro-2-(4-chlorocz-methoxy-phenoxy)-s-methyi-nicotinic acid methyl ester

mp. 92-93°C, Anal. For C1sHiaNO4Cl, cale.: C, 52.65; H, 3.83; N, 4.09; found: C,
52.34; H, 3.85; N, 4.13.

Preparation DD
[k(tert-Butyi-dimethyl-sitany!oxymethyi)—Dropvl]-[2-(4-chioro-?,s-dimethyl-phen oxy)-
3,6-dimethyl-pyridin-4-yi]-amine

1H NMR(CDCl3) d 7.06(s,2H), 6.12(s,1H), 4.3(d,1H), 3.6-3.8(m,2H), 3.4(m,1H),
2.16(s,3H), 2.14(s,3H), 2.10(s,6H), 1.5-1.8(m,2H), 1.03(t,3H), 0.95(s,9H), 0.09(m,6H) ppm.

The following compounds were prepared by a method analogous to that described in
Exampie 1860, using an appropriate 4-bromo-2-(substituted phenoxy)-6-atkyl or alkoxy-
pyridine with 1-(tert-Butyl—dimethyl-silanyloxymethyl)-propylamine.

Preparation EE

[k(tert-Butyl-dimethy!-sﬂanyloxymethyl)-propyl]-[3-methoxy-6-methyi-2-(2,4,6-
trimethy!-phenoxy)—pyridin-4-(S)—yl]—amine

1H NMR (CDCl3) d 8.84(s,2H), 6.08(s,1H), 4. 8(d,1H), 3.88(s,3H), 3.5-3.7(m,2H),
3.3(m,1H), 2.27(s,3H), 2.099s,3H), 2.07(s,6H), 1.75(m,1H), 1.55(m,1H), 0.97(t,3h),
0.89(s,9H), 0.04(s,6H) ppm.
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Preparation FF
D_—(teri~8utyl-dimethvl-silanvloxymethyl)—proovl’-?2-/4—chtoro-z.6-dimethyl-phenoxy)-3-
methoxy-6-methyl-pyridin-4-y(}-amine

1H NMR(CDCls) d 7.02(s,2H), 6.10(s,1H), 4.80(c,1H), 3.87(s,3H), 3.6-3.7(m,2H),
3.30(m,1H), 2.09(s,3H), 2.08(s,6H), 1.75(m,1H), 1.85(m,1H), 0.97(t,3H),  0.89(s,8H),
0.03(s,6H) ppm.
Preparation GG
4-[1-(tert-Butyl-d imethyl~silanv!oxymethvl)—prcDviamino]-2-(4-chioro~2,6-dimethy!—
phenoxy)-8-methyl-pyridin-3-of

TH NMR(CDCl;) d 7.01 (s.2H), B.15(s,1H), 4.46(d,1H), 3.7(m,1H), 3.6(m,1H),
3.4(m,1H), 2.09(s,3H), 2.08(s,6H), 1.5-1 -8(m,2H), 1.08(s,9H), 0.98(t,3H), 0.24(s,6H) ppm.
Preparation HH
[1-(tert-Butyl-dimethvl-silanyloxymethvi )-propvil-[3-methoxy-6-methyl-2-(2.4,6-
trimethoxy-Dhenoxv)—pyridin-4-yl]-amine
1H NMR(CDCly) d 6.19(s,2H), 6.09(s,1H), 3.86(s.3H), 3.80(s,3H), 3.73(s.8H),
3.3(m,1H), 2.16(s,3H), 1.75(m,1H), 1.5(m,1H), 0.95(t,3H), 0.89(s,9H), 0.04(s,6H) ppm.
Preparation ||

4-{4-11-(tert-B utvl-dimethyl-silanvloxvmethyl)-orooviamino]—3-methoxy—6-methv!-
pyridin-2-vloxy}-3,5-dimethyi-benzonitrile

1H NMR(CDCl3) d 7.40(s,2H), 6.19(s,1H), 4.60(brs,1H), 3.87(s,3H), 3.70(m,2H),
3.3(m,1H), 2.19(m,9H), 1.5-1 -8(m,2H), 1.02(t,3H), 093(s.9H), 0.09(s,8H) ppm.
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CLAIMS
1. A compound of the formula
B .
Rd Rs
Ql N Rig
Rg/kN//\T Rz
RS
! 11
or
B Re
\
\ LY
[l :/“-—-"‘G
/\\N/ N
Rg !
Rs
I71

or a pharmaceutically acceptable salt thereof, wherein

the dashed lines represent optional double bonds, with the provisa that when the
dashed fine in C—G represent a double bond, then the dashed line n N(Re}—C does not
represent a double bond; and with the proviso that when the dashed line in N{Re)-—C
represents a double bond, Re is absent in formula Uil and the dashed fine In C—G does not
reprasent a gouble bond;

Ais -CRyor N

B Is -NRiRz -CRiR;Rum, CECRR1IR;, -NHCHR;R; -OCHR;Rz -SCHRqR.,

-CHROR;, -CHROR;, -CHR;SR;, -C{S)R;, -C(O)R; -CHR;NR;R; -CHR\NHR; -
CHR{N{CH3)R2, or ~NR2NR(Ry; ’



(€]

10

1B

20

25

30

35

e 012157

when the dashed line in C—G represents a double bend, then & is hydrogen, oxygen,
sulfur, NH, or N(C,-C, alkyl);

when the dashed line in C=-G does not represent @ double bond, then C—Gis -
C(H)NHy), CH,, -C{H)(methoxy), -LH)ethoxy), ~CH)O(CC, alkyl)), -C{H)(halo), -
C{H){triflucromethoxy), -C{H)(methyl), -C(H)(ethyl), -C(H)C3Cs alkyt), -CIH)YS(C1=C. alkyl}), -
C(C+-Cs  alky)(C-Cy alkyl), cyclopropyi, C{H){cyclopropyl), thiomethaxy, -C(H)}NHJ), -
C(HYNHCH,), -C{HYN(CHs)), or ~C{H)(triflucromsthyl);

wherein said cyclopropyi, methoxy, ethoxy, C+-C, elkyl, and C,~C, alkyl groups of C—=G
may optionally be substitutad by one OH, methoxy, or frifiucromethoxy, er may optionally be

substituted by from one 1o six fiuore atomns;

YisCHorN; ’

ZisNH, 0, S, -N(C+-C; alkyl), -NC(O)CF3, or -C(Ry3R44), wherein Ry and Ry are each,
independently, hydrogen, trifiuoromethyi or methyl, or one of R,3 and Ry Is cyano and the other
is hydrogen or methyl, or -C{RisRue) Is & cyclopropy group, or Z is nitrogen or CH and forms a
five or six memhered heterocyelic ring fused with Rs, which ring optionally comprisas two or
three further hetero members selested independently from oxygen, nitrogen, NR., and S(Q),
and optionally comprises from one fo three double bonds, and is opticnally substiuted with
halo, C,-C, alkyl, -O(C1-C. alkyl), NH,, NHCH, N(CHz),, CFs, or OCFs, with the proviso that
said ring does not contain any ~5-S-, -S-0-, -N-S-, or -0-C- bonds, and does not comprise
more than two oxygen or S(0), heterologous members:

Ry is C(OMH, C(O)C-Cs alkyl), C{ONCr-Ce alkylene)(Cx-Cs cycloalkyn), C(O)Cs-Cy
cycioalkylene)(CsCq Cycloalkyl), C{OXC4-Cq alkylene}(Ce-Cy heterocyeinalkyl), ~C{CHC+C;
cycloalkyiene)(C-Cq heterocycloalkyl), C,-C, alkyl, Cs-C, cycloalkyl, Co-Cq heterocycloalkyl, -
(C+-Cs alkylene)(C3-Cy cycioalkyl), -{Cs-C; cycloalkylene)(Cs-Cs cycloalkyl), -(C,-Cs alkylene)(C.-
Cs heterocyclozlkyl), «(Cs-Cs cycloalkylene)(C,-Cs heterocycloalkyl), or —O-aryl, or —0O{C4-Cq
alkylene)-aryl; wherein saig anyl, Ca-Cs heterocycioalkyl, Cy-Csq alkyl. C,-Cy cycisalkyl, C5-Ce
cycloalkylana, and C.-C, aliyvlene groups may each independently be optionally substituted with
from one to six fluore and may each independently be optionally substituted with one or two
substitents R, independently selected from the group consisting of C.C. salkyl, -C3-Cs
cycioalkyl, nydraxy, chioro, broma, iodo, CF, -O{(CrG alkyt), -O-{C-C eyeloalkyl), -O-CO(Cr-
Ca alkyl), -O-CONH(C,-Cs alkyl), ~O-CON(Ra}Ras), “N{Rae)(Res). -S(Cr-C. alkyl), -8{Cs-Cs
cycloalkyl), -N{(C,-C.alkyl)CO(C-C,4 alkyl), -NHCO(C,-C, alkyi), -COO(C+-C, alkyl), ~-CONH(Cs-
Cs alkyl), ~<CON(CC, alkyl)(C+-C; alkyl), CN, NO,, -0S0{C4-C, alkyl), S™(Cs-Cs alkyl){Cy-C,
alkyl)l', ~SO(C,+C; alkyl) and -SO,(C,-C, alkyl); and wherein the C+C, alkyl, C:-C; alkylene, Cs
C, cycloalkyl, Ce-C, cycloalkylene, and C5C, heterocycloalkyl moisties of R, may optionally
independently contain from one to three double or triple bands; and wherein the C,-C alkyl



10

15

20

25

30

35

415 012157

moieties and C,-Cg alkyl moieties of Rq can optionally independenty be substituted with
hydroxy, amino, C-Cy alkyl, aryl, -CHz-aryl, C+-Cs cycloalkyl, or —O~(C+-C; alkyl), and can
optionally independently be substituted with from one to six fluors, and can optionally contain
one or two double or friple bonds; and wherein each heterocycloalkyl group of R, coniains from
ane to three heteromoieties selected from oxygen, S{O), nitrogen, and NRyg;

Rs is hydrogan, CrCyq alkyl, CsCs cycloalkyl, C.C, heterocycloalkyl, «(Ce-Cq
alkylene)(Cs-Cy cycioalky!), «{C+Cy cycloalkylens)}(C5-C, cycloalkyl), {C1-Cs alkylene}CeCs
heteracycloalkyl), «{Cs-Cy Cycloalkylene)(Cq-Cg heterocycloalkyl), aryl, «C+Cs atkylene)aryl, or -
(C+-Cs cycloalkylene)(aryl), wherein each of the foregoing R, groups may oplionally be
substituted with from ona o thras substituents independently salected from chioro., fluoro, and
Cq-Cq alkyl, wharein one of said one to three substituents can further be selected from broma,
lodo, Cy-Cs alkoxy, -OH, -O-CO-(C+-Cs alkyl), -0-CO-N(C+-C; alkyl){C1-C; alkyl), -8(Cy-Cs alkyl),
-S{OYC+Cs alkyl), ~S(O)2{C1-Ce alkyl), S7(Cs-Ce alkyi}(Cr-Ca alkyl)l, CN, and NO;; and wherein
the Cy~Cyy alkyl, «(C-Cs alkylens), +(Cs-Cqy cycloalkyl), «(Co-Co cycloalkylene). and '(C?Ca
hetarocycloalkyl) moieties of R, may optionally independently contain from one io three double
or iriple bonds; and wherein each heterocycloalkyl group of R» contains from one to fhree
heteromoieties selected from oxygen, S(O)p, nitrogen, and NRy;;

or when Ry and R; are as in -NHCHR Ry, “OCHR Ry, <SCHR 1Rz, ~CHRRz or -NRsR;,
R,and R; of B may form a saturated 5- 10 8-membered ring which may optionally contain one or
two double bonds and in which one or two of the ring carbons may optionally be replaced by an
oxygen, S(O)x. nitrogen ar NR,z; and which carbocyclic ring can optionally be substituted with
from 1 to 3 substituents sslected from the group consisting of hydraxy, C.-C, alkyl, fiucro,
chloro, brome, iode, CF3, <0~(C,-Cy alkyl), -0-COC:-C, alkyl), <0-CO-NH(C,-C; alkyl}, -O-CO-
N(C4-C, alkyl)(C-C2 alkyl), -NH(C-C, alkyl), -N(C-C alkyl)(C~C. alkyl), -S(C+-Cq atkyl), -N(C+-
C, alkyl)CO(C4-C, alkyl), NHCO(C,-C, alkyl),-COQ(C4-C; atkyt), -<CONH(C~Cy alkyl), <CON(Cy-
C, alkyl}(C+C: alkyl), N, NO,, ~OSO,{(C(-C; alkyl), -SO{CC, alkyl), and —SO(C+-C4 alkyl),
wharsin one of said one to thraee substituents can further be selected from phanyl;

Rs is methyl, ethyl, flucre, chloro, bromo, iodo, cyana, methoxy, OCF;, NHz, NH(C+-C;
2alkyl), N{CHz)z, -NHCOCFs, -NHCH,CF3, S(O)n(C-Cs alkyl), CONH,, ~CONHCH;, CON(CHalz,
-CF3, or CH,OCH;; ‘

R, is hydrogen, C«C; alkyl, C+-Cs cycloaliyl, <(C-Cs alkylene)(C+-Cs cycioalkyl), <Cs
Cs cycloalkylene)(Cs-Cs cycloalkyl), tyano, fluoro, chioro, bromo, iodo, ORa, CrCs alkoxy, -O-
(C:+Cs cycloalkyl), -OH{CyC,s alkylene)(Cs-Cs cycicalkyl), -O-{Cs-Cs cycicalkylene){Ca-Cs
cycloalkyl), -CH2SC(S)O(C+-C. alkyt), -CH,OCF, CF3, aming, nitro, -NRpRzs, «(C1-Cs alkylene)-
ORg, «{C-Ls alkylene)Cl. -(Ci-Cy alkylene)NRyiRas, "NHCOR,4, -NHCONRRos, “-C=NOR24, -
NHNR 3¢Ras. ~S(0)mRes, “COWRz4, “OC(ONRas, -CIOICN, -C(OINRyRss, ~CIOINHNR 24Rgs, and —
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COORy, wherein the alkyl and alkylene groups of R, may optionally independently contain one
or two doubie or triple bonds and may optionally independently be substituted with one or two
substituents Ry, independently selected from hydroxy, amino, -NHCOCH;, -NHCOCH.CI,
-NH(C4-C> alkyl), -N(C+-C; alkyl)(C4-C; 2lkyl), -COO(C-C, alkyl), -COOH, -CO(C-Cq aikyl), C,-
Cs alkoxy, C-C; thioalkyl, cyano and nitro, and with one to four substituents indepenaently
selected from flucro and chioro;

Rs is aryl or hetercaryl and is substituted with from one to four substituents Rz
independently selected from halo, C;-Cyo alkyl, 4Cs-Cs alkylene){Cs-Cs cycloalkyl), ~(C4-C,4
alkylene)(Co-Cqs  heterocycioalkyl), -(CsCy cycloalkyl), ~Ce-Ce heterocycloalkyl), ~(C+-C,
cycloalkylene)(Cs-Cs cycioalkyl), ~{C3-Cq Cycloalkylens){(C-Cy heterocycloalkyl), C4-C, haloalkyl,
Ci-Cs hsleglkoxy, nitro, cyana, -NRa:Rzs  -NR;:CORue, NR2CORz, -CORy:, -ORas, -
CONRgz:Rzs, ~CONOR2)Rzs, -CORz6, *C=N(CR2)Rz. and ~S(O)mR2s; wherein said Ci-Cqp
alkyl, C5-Cy cycloaliyl, (C+-C, alkylene), (C3-Cs cycloatkyl), (C+Cq cycloalkylene), and (Ce-Cq
heterocycioalkyl) groups can be oplionally substituiad with from one io three substituents
independently selected form C.-C, alkyl. C-C;y cycloalkyl, (C+-C, alkylene)(Cs-Cs cycloatkyl), -
{Cs-Cq cycloalkylene)(Cs-Cs cycloalkyl), C.-C, haloalkyl, hydrexy, C.-Cq alkoxy, nitro halg,
cyano, -NRpRas, -NRyuCORz NRyCO:Rzs, -CORzs “ORus, -CONRxRzs, COuRzg, -
CO(NOR22)Rzs, and —S(0O),Rz3; and wherein two adjacent subsiituenis of the Rs group can
opfionally form a 6.7 memberad ring. saturated or unsaturated, fused to RS, which fing
opticnally can contain one, two, or three heterologous members indepsndently selected from O,
S(O)m. and N, but not any ~8-S-, -0-0-, -§-O-, or -N-S- bonds, and which fing is optionally
substituted with C+-Cq alkyl, Co-Cq cycioalkyl, {CrC, alkylene)(Ca-Ce cycioalkyl), ~(CoCo
cyloalkylene)(C+-Cy cycloalkyl), C;-C¢ haloalkyl, nitro, hale, cvano —NRRzs, NRyuCORgs,
NR2:CO2Rz5, -CORz¢, ~ORgs, ~CONR2Rz5. CO4Rz5, ~CO(NOR26)R2s, 0f —S{O)rnR2; Wherein one
of said one to four optional substituents R, can further be selected from -SO_NH({C-C. alkyl), -
SONH(C,-C,  alkylene)(Cs-Cy  cycloalkyl), -SONH(Cs-Cs cycloalkyl), -SONH(CCe
cycloalkylene)(Cs-C cycloalkyl), ~SON(C,-C. alkyi)}(Ci-Ca alkyl), -SCNHs, ~NHSOCi-Ce
alkyl), -NHSO2{Cs-Cs cycloalkyl), -NHSO{C+C, alkylene)(Cs-Co cydloalkyl), and -NHSO,(C3-Cs
cycloalkylene)(C-C; cycloakyl), and wherein the alkyl, and alkylene groups of Rs may
independently optionally contain one doupie or triple bong;

Re is hydrogen, C.-Cs alkyl. C-C; cycloalkyl, -(C-Cs alkylens)(Cs-Cs cycloalkyl), ar ~
(Cs~Cs cycloalkylene)(Cs-Cy cycloalkyl), wherein said alkyl and cycioalkyl may optionally be
substituted with one hydroxy, methoxy, ethoxy or fluero.group;

or, wherein the compound Is a compound of formula 1, Re and Ry can together form an

.o%0 (=0} group, or can be connected to form a 3-8 membered carbocyclic fing, optionally

containing one to three double bonds, and optionally containing one, two, or three heterologous
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ring members selected from O, SO N, and NRy,, but not containing any -0-0-, -5-0-, -S-S-,
or ~N-S- bonds, and further optionally substitiited with C4-C, alkyl or C3-Cy Cycloalkyl, wherein
said C;-C, alky! substituant may optionally contain cne doubie or friple bond;

Ry is hydrogen, methyl, fluoro, chiore, bromo, ieda, cyane, hydroxy, -O(C4-C, alkyl), -
Ofcyclopropyl), -COO(C4-C, alkyl), -COQ(Cx-Cs cycioalkyl), -OCF3, CF3, -CH,0H, or CHOCH;

R1s is hydragen, hydroxy, fiuoro, ethoxy, or methoxy;

Rz Is hydrogen or C,-C, alkyi;

Ry and Ryy are sach, independently, hydrogen, hydroxy, methyl, sthyi, me'thcxy, or
ethoxy, except that Ry¢ and R,y are not both methoxy of ethoxy: .

or Ry and R4y together form an oxo (=0) group;

or Ris and Ry; are connected to farm a 3-8 membered carbocyclic ring, optionally
containing one to three double bonds, and optionally containing from one to thres heterologous
ring members salected from O, SCm N, and NR,,, but not containing any —0-0-, ~S-O-, -8-S-,
or =N-S~ bonds, and further oplonally substituted with C,-C, alkyl or C5-C4 cycloaikyl, wharein
said C+-C, slkyl substituent may optionally contain one double or iripie bond;

Rz is independently at each eccumrence selected from hydrogen, C,-C, alkyl, C+-C.
haloalkyl, Cs-Cg alkenyl, C-C alkynyi, Cs~C; cycloalkyl, (C3-Cs cycloalkylene)(Cs-Cy cycCloaikyl),
and (Cy-C, alkylene)(Cy-Cs cycioalkyl);

Rn is independantly at each oceurrence selected from Cq-C, alkyt, C+-C, haloalkyt, C~
Cs alkoxyalkyl, Cs-Cg cycloalkyl, -(C,-C, alkytene)(CC;y cycloalkyl), -(Cs-Cs cycioatkylene){C,-
Cs cycioalkyl), aryi, -(Cf@ alkylenelaryl, piperiding, pyrrolidine, piperazine, N-methylpiperazine,
morpholine, and thiomorpholine:

Rz and Ras are independently at each occumrence seiected from hydrogen, -C~C,
alkyl, C+-C4 haloatkyl, espedially CF,, “CHF,, CF,CF3, or CHoCFs, ~C4-C; alkylene YOH, +{C-C,
alkylene)-0~(C,-C, alkyl), «CCs alkylene}-O-{C5-Cs cycloalkyl), Ca-Cq cycioalkyl, «(CC,
alkytene){C;s-Cq cycloalkyl), {Cs-Cs Cycloalkylene)(C3-Cy cycloalkyl), -C,-Cs ‘hetaracycicalkyl, -
{C+C. alkylene){C.-C, haterocycloalkyl), <(CxCs eycloalkylene)(C,-Cs heterocycloalkyl), aryl,
and -(C+-C, alkylene)(aryl), wherein the -C4-Cs heterocycioalkyl groups can each independently
optionally be substituted with aryl, CHg-aryl, or C,C, alkyl, 2nd can optionalfy contzin one or
two double or triple bonds; or, when Rz and Ry are 23 NR;Rzs, ~ClOINR2Rzs, ~{C1=Ce
aliylens)NRxRzs, o -NHCONRa(R.s. then NR2sRps may further optionally form a 4 to 8
membered heterocyclic ring optionally containing one or two further hetero members
independently selected from S(O)m oxygen, nitrogen, and NR12, and optionally containing from
one to three double bonds;
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Rz is independently at each occurrence selected from Cy-Cy alkyl, Cr-Cy halcalkyl, Co-
Cs cycloalkyl, {C+-C, alkylene)(Cs-Cq cycloalkyl), <(C3-Cs cycloalkylene)(Ca-Cq cycloalkyl), arvi,
and +{C~Cy alkylena)(aryl); and

wherein each m is independently zero, one, or two,

with the provise that heterocycloatkyl groups of the cempound of formula 1, U, or il do
not comprise any —S-8-, -3-0O-, -N-8-, or =0-0-~ bends, and do not comprise more than two
cxygen or S(O), heterologous members.

2. A compound according to claim 1, wherein Ry is -NHCH,CF;, -CONHMNHSa,
-CONHNHCH;, —OCF,, fluoro, -CCHF, -OCH,(C3-Cs cycloalkyl), -O«(Cy-Cs cycicalkyl), -
SCH,{C+-Cg cycloalkyl), -S(C3-Cs cycloalkyl), —OCHa, ~CHs, ~CH,CH.,, chiore, bromo, ~CFa, -
CHzOH, =CH,OCHs, -CHzOCFz, -SCH, ~S{O)CHa, ~S(0),CHz, ~C{O)CH3, ~NR24R25, =NO5,
~-CH(CH)CH;, or ~CN.

3. A compound according to claim 4, wherein Ry Is —C{O)NRqxRas or
~C{OINHNR24Rzs.
&, A compound according fo claim 3, wherein Ry and Rps are selected

independently from hydrogen and —C,-Cy alkyl.

A compound according to claim 1, wherein Ry is «{C4-C; alkylene)NRz:Ros-

A compound according to claim 1, wherein R, is -COOCH; or ~COOCH,CH;.
A compound according to claim 6, wherein R, is ~COOCH;. '

8. A compound of formula | according to claim 1, wherein Z is O; B is -
NHCHRR,, wherein Ry is -C(O)H, ~C{O)C4-Ce alkyl), or ~Ci-Cs alkyl, wherein sald Cy-Cg
alkyl is optionally substitutea with from one to six flucro atoms or ons or two R, independently
selected from ~C,-Cy alkyl, hydroxy and ~0-(C-Cs alkyl), and wherein R, is =C,-Cyz alkyl
optionally containing from one te three double or triple bonds and optionally substituted with
from one three substituents selected from fluoro and Cy-Ce alkyl; Rg is phenyt, pyriayi or
pyrimidyl, substitufed with two or three Ry groups selected from halo, <C,-C. haloalkyl). -
C(O)Rzs, -ORzs, -C{OINR2Rzs. and C+-Cyo alkyl which Is optionally substituted with one to
three substituents, preferably one substituent, seiected from hydroxy, Ci-Ce alkoxy, and -
NRz¢Rzs; and Ry is -C{OINR2:Rs. )

8. A compound of formula | accerding to claim 1, wherein Z is O: B is
-NHCHRR;, wherein Ry of =NHCHR;R; is -C(OJH, -C{O)C,-Cs alkyl), or -Cs-Cs alkyl,
wherein said C-Cs alkyl is optionally substituted with from one 1o six fluoro atoms or one or
two Ry independently selected from =C-C, alkyl, hydroxy and —O-(C-Cq alkyl}, ang wherein
Rz of -NHCHR,R; is -C4-Cy, alkyt optionally containing from one to three double or triple
bonds and eptionally substituted with from one three substituents selected from flucro and Cy-
Cs alkyl: Rg is phenyl, pyridyt or pyrimidyf;hbsﬁmted with two or three R,y groups selected

IR
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from halo, -(C+-C¢ haloalkyl), -C(O)Rz, -ORjs -C{OINR2Rzs, and Cr-Cyo alkyt which is
optionally substituted with one to three substituents, preferably one substituent, selecfed from
hydroxy, C,-Cq atkaxy, and ~NR24Rzs; and R, is =NR(R;, wherein R, of ~NR;R; is C-Cg alkyl,
Cs-Cq cycloalkyl, or -{Cy-Cs alkylene)(CxCq cycloatkyl), and Ry of ~NRRz is C;-Cqz alkyl
optionally containing from one fo three double or triple bonds and opticnally substituted with
from ane three flucro atoms.

10. A compound according to claim 1 selected from:

2-{4-chloro-2,6-dimethyl-phenoxy)-4-{ {-hydroxymethyl-propylaminc)-6,N-dimethyl-
nicotinamide;

2-{4-chloro-2,6-dimethyl-phenoxy)-4~(1-methoxymethyl-propylamina )-8 N-dimethyi-
nicotinamide;

2—(4—ch}oro-2‘6-dimeﬂwyl‘phenoxy}-4-(1-methoxymeﬁ*»y!—pmpylamino)-e-methyi-
nicotinamide;

2-{4-bromo-2-methoxy-phenoxy)-4-{1-ethyi-propylarnine}-8-mathyl-nicatinzmide;

2-(4-chloro-2.8-dimethyl-phenoxy)-4-{ 1-ethyl-2-methoxy-propylamine}-5-methyi-
nicotinamide;

2+{4-chloro-2,6~dimethyl-phenaxy)-4-(1-ethyl-2-methoxy-propylaminc)-6,N-gimethyi-
nicotinamide; .

2~{4~chloro-2-triflucromethoxy-phenaxy)-4-{1-athy~propylamino)-6-methyl-
nicotinamide;

2-{4~chloro-2-triflucromethoxy-phenoxy)~4-{1-ethyl-propylamine)-6-N-dimethyl-
nicotinamide;

2-{4-chioro-2,6-dimethyl-phenoxy }-4-(1S,2R-1-ethyi-2-mathoxy-propyiamin 0}-8,N-
dimethyl-nicofinamide;

2-{4-chloro-2,8-dimathyt-phenoxy)-4-(18,2S-1-ethyi-2-methoxy-propylamino)-6,N-
dimethyl-nicotinamide; ' '

2-{4-bromo-2-methoxy-phenoxy)-4-{1-ethyl-propylaminoc}-6-methyl-nicolinonitriie;

4-Ja-{1-ethyl-propoxy}-3,8-dimathyl-pyridin-2-yloxy}-3,5-dimethyl-benzamide;

2-(&-chioro-2,6-dimethyl-phenoxy)-8-methyl-4-(1-methylsulfanylmethyl-propylamino)-
nicotinic acid methyl ester:

2-(4-chlero-2,8-dimethyl-phenoxy)-4-{ 1-hydroxymethyl-propylamine }-6-methyi-
nicatinic acid methyl ester;

2-{4-bromo-2,6-dimethyl-phenaxy}-4-( 1-athyi-propylamine)-8-methyl-nicotin-onitrile;

2-{4~chioro-2-triflusromethoxy-phenoxy 4+ 1-ethyl-propylamino)-6-methyl-rricatinic
acid methyl ester; and
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2-{4-chioro-2,8~dimethyl-phenoxy-8-methyl-4-{tetrahydre-furan-3-ylamino)-nicotinic
acid methyl ester;

and pharmaceutically acceptable salts thereof.

11. A pharmaceutical composition for the treatment of (2) a disorder or condition
the treatment of which can be effected or faciiitated by antagonizing CRF, incluging but not
limited to disorders induced or facilitated by CRF, or (b} 2 disordsr or conditian selected from
inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis
and allergies; generalized anxiety disorder; panic; phobias, including social phobia,
agoraphobia, and specific phobias; obsessive~compulsive disorder; post-raumatlc stress
disorder; sleep disorders induced by stress: pain percsption such as fioramyalgia; mood
disorders such as depression, Including major depression, single episcde depression, |
recurtent depression, child abuse induced depression, mood disorders assaciated with
premenstrual syndrome, and postpanum depression; dysthemiz; bipolar disorders;
cyclothymia; chronic fatigue syndrome; stress-induced headache; ¢ancer; irritable bowel
syndrome, Crohn's disease; spastic colon; post operative lleus; ulcer; diarrhes, stress.
induced fever; human immunodeficiency virus infections; neurodegenerative diseases such
as Alzheimer's disease, Parkinson's disease and Huntington's disease; gastrointestinal
diseases; eafing disorders such as anorexia and bulimia nervosa; hemorrhagic stress;
chemical dependencies or addictions, including dependencies or addictions to aicohol,
cocaine, heroin, benzodiazapines, or other drugs; drug or alcoho! withdrawal symptoms;
stress-induced psychotic episodss: euthyroid sick syndrome; syndrome of inappropriate
antidiuretic hormone; cbesity; infertility; head traume; spinal cord trauma; ischemic neuronal
damage, including cerebral ischemia, for exampie cerebral hippocampal ischemia; excitotoxic
neuronal damage; epllepsy; siroke; immune dysfunctions including stress induced immune
dysfunctions, including porcine stress syndrome, bovine shipping fever, equine parcxysma!
fiorillation, confinement dysfunction in chicken, shesring strees in shesp, and human-snimal
interaction stress in dogs; muscular spasms: urinary incontinence; senlle dementia of the
Alizneimer's type; multiinfarct dementia; amyotrophic lateral sclerosis; hypertension;
tachycardia; congestive heart faflure; osteoporosis; premaiure birth; hypoglycemiz, and
Syndrome X in a mammal or bird, comprising an amount of 2 compound according to claim 1
that is effective in the freatment of such disorder or condition, and a pharmaceutically
acceptable carrier.

12 Use of a compound according to claim 1, in the manufacture
of a medicament for treating (a) a disorder or condition the treatment of
which can be effected or facilitated by antagonizing CRF, including but not limited to disorders
induced or faciltated by CRF, or (b) a disorder or condition selected from inﬁam?:atory
disorders such as rheumatoid arthritis and ostecarthritis, pain, asthma, psoriasis and
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allergies; generalized anxisty disorder; panic; phoblas, Including social phobia, agaraphobia,
and specific phobias; obsessive-compulsive disorder; post-traumatic stress disorder: sleep
disorders induced by stress; pain perception such as fibromyalgia; mood disorders such zs
depression, including major depression, single episode depression, recurrant depression,
child abuse induced depression, mood disorders associated with premenstrual syndrome,

and postpartum depression; dysthemia; bipolar disorders; eyciothymia; chronie fatigue

syndrome; stress-induced headache; cancer irritable bowel syndrome, Crohn's disease;
spastic colon; post operative fleus; ulcer; diarthea; stress-induced faver; human
immunodeficiency virus infections: neurodegenerative diseases such as Alzheimer's disease,

Parkinson's disease and Hunﬂngtdn‘s disease; gastrnintestinal diseases: ealing disorders
such as anorexia and bulimia nervosa: hemorthagic stress; chemical dependencies or

addictions, inciuding dependencies or addictions to alcohol, cocaine, heroin,

benzodiazapines, or other drugs; drug or alcohol withdrawal symptoms; stress-induced
psychotic episodes; euthyroid sick syndrome; syndrome of inappropriate antidiurstic
hormone; obesily: infertility; head trauma: spinal cord traume; ischemic neuronal damage,
including cerebral ischemia, for example cerebra hippocampal ischemia; excitotoxic neuronal
damagg; epilepsy; stroke; immune dysfunctions including stress induced Immune
dysfunctions, including parcirie stress syndrome, bovine shipping faver, equine paroxysmal
fibriliation, confinement dysfunction in chicken, sheering stress in sheep, and human-animal
interaction stress in dogs; muscular spasms; urinary incontinence; senile dementia of the
Alzheimer's type; multiinfarct dementia: amyotrophic fateral sclerosls; hypenension:
tachycardia: congestive heart failurs: osteaporosis; premature birih; hypoglycemia, and
Syndrome X in a mammal or bird,

13. Use of a compound of claim 1, in the manufacture of a medicament for
treating a condition selected from the group consisting of:
a) abnormal circadian rhythm; _
B) deprassion, further whersin 2 second campaund for treating
depression is administered, said second compound for treating depression
having an onset of action that is delayed with respect {o that of said CRF
antagonist; and
) emesis.
14. The use of claim 13 wherein the condition is abnormal circadian rhythm,
and the campound is combined with a second compound useful for treating a sleep disorder.
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18. The use of claim 14, wherein said second compound Is selected from the

- group consisting of tachykinin antagenists, agonists for GABA brain receptors, metalonergic

compeunds, GABA brain receptor-agonists, SHT, receptor antagenists, and 04 receptor
binding:

18. The use of claim 13 wherein said condition Is depression, and wherein
said second compound having delayed ection for treating deprassien is selected from the
group consisting of - selective serotonin reuptake inhibitors, fricyclic antidepressants,
rorepinephrine upteke inhibitors, lithium, bupropion, sertraline, flucxetine, trazodone, and a
tricyclic antidepressant selectad from the group consisting of imipramine, amitriptyline,
trimipramine, doxepin, desipramine, nortriptyfine, protriptyiine, ameoxapine, clomipramine.
mapratiling, and carbamazepine, and pharmaceutically scceptable salts and estars of the
above-recited compounds.

17. The use claim 13 wherein szid condition is emesis, further comprising
adminisiering 8 second compound for treating emesis,

18. The use of claim 17 wherein said second compound for freating emesis is
selected from the group consisting of tachykinin antagonists, SHT3 anlagonists, GABA
agonists, and substance P inhibitors.

19. A pharmacsufical composition for treating a condition comprising a
compound of claim 1 in an amount effective o treat said condition and a phamnaceutically
acceptabie carrier, wherein said condition is selected from the group consisting of:

a) abnormal circadian rhythm;

b) depression, further wherein ‘'a sscond compound for fTeating
depression is administere&, said second compound for treating depression
having an onsat of action that is delayed with respact to that of said CRF
antagonist; and »

c} emesls.

20. A pharmaceutical composition according to claim 18, wherein the condition is
abnormal circadian rhythm, and the compound is combined with a second compound useful
for treating a sleep disorder. _

21. A pharmaceutical compesition according to ¢laim 20, whersin said second
compound is salectad from the group consisting of tachykinin antagonists, agonists far GABA
brain receptors, metalonerglc compounds, GABA brain receptor agonists, SHT, receptor
antagonisis. and D4 receptor binding .

22. A pharmaceutical composition according to claim 18 wherein said condition is

. depression, and whereln said second compound having delayed action for treating

depression is selected from the group consisting of selective serotonin reuptake inhibitors,
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tricyclic antidepressants, norepinephrine uptake mhibitars, lithium, bupraplon, sertraline,
fluoxetine, trazodone, and a tricyclic antidepressant selected from the group consisting of
imipramine, amitriptyline, trimipramine, doxepin, desipramine, nortriplyline, protriptyline,
amoxapine, clomipramine, maprotiling, and carbamazepine, and pharmaceutically acceptable
saits and estars of the above-recited compounds.

23, A pharmaceutical compasition according te ¢laim 18 wharein said condition is
emesis, further comprising administering a second compound for freating emesis.

24, A phammaceutical composition according to claim 23 wherein said second
compound for treating emesis is selected from the group consisting of tachykinin antagonists,
S5HT3 antagonists, GABA agonists, and substance P inhibitors.
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