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NICOTINAMIDE DERIVATIVES
Background of the Invention

This invention relates to nicotinamide derivatives that are selective inhibitors of
phosphodiesterase type 4 (PDE4) and the production of tumor necrosins factor (TNF), and as
such are useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation,
inflammatory and central nervous system disorders such as asthma, chronic obstructive
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis,
cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other inflammatory diseases,
depression, multi-infarct dementia, and AIDS.

This invention also relates to a method of using such compounds in the treatment of the
foregoing diseases in mammals, especially humans, and to pharmaceutical compositions
containing such compounds.

Since the recognition that cyclic adenosine tri-phosphate (cAMP) is an intracellular
second messenger, inhibition of the phosphodiesterases has been a target for modulation and,
accordingly, therapeutic intervention in a range of disease processes. More recently, distinct
classes of PDE have been recognized and their selective inhibition has led to improved drug
therapy. More particularly, it has been recognized that inhibition of PDE4 can lead to inhibition of
inflammatory mediator release and airway smooth muscle relaxation. Thus, compounds that
inhibit PDE4, but which have poor activity against other PDE types, would inhibit the release of
inflammatory mediators and relax airway smooth muscle without causing cardiovascular effects
or antiplatelet effects.

Recent molecular cloning has revealed a complexity and diversity of PDE4 enzymes.
it is now known that there are four distinct PDE4 isozymes (A, B, C and D), each encoded for
by a separate gene. Kinetic studies of human recombinant materials suggest that these four
isozymes may differ in their Km's and Vmax’'s for hydrolysis of cCAMP. Analysis of tissue
distribution of PDE4 mRNAs suggests that each isozyme may be localized in a cell-specific
pattern. For example, unlike human skeletal muscle human peripheral blood leukocytes do not
express PDE4C message, and guinea pig eosinophils express predominantly PDE4D
message. The structural and distribution diversity of PDE4 isozymes offers an opportunity to
discover an isozyme selective inhibitor that blocks the function of inflammatory cells only.
Using PDE4D isozyme selective inhibitors, we have demonstrated that the PDE4D isozyme
plays a key role in regulating the activation and degranulation of human eosinophils. In a
primate model of asthma, PDE4D isozyme selective compounds inhibit antigen-induced
pulmonary eosinophilia. Therefore, by selectively blocking the D isozyme, PDE4D inhibitors
exhibit reduced side effects and retain anti-asthmatic (anti-inflammatory) efficacy.

Summary of the Invention

The present invention relates to a compound of the formula
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or the pharmaceutically acceptable salt thereof, wherein

~-tisOori;

- A is oxygen, or NH;

-R'is (Cs5-Cy) cycloalkyl; (Cs-Cyo) aryl; or a saturated or unsaturated cyclic or
bicyclic {C5-C;) heterocyclic group containing as the heteroatom one to four heteroatoms
independently selected from the group consisting of oxygen, sulfur, nitrogen and NR®, where
R’ is hydrogen or (C,-Ce) alkyi:

wherein each said cycloalky!, aryl, bicycloalkyl and heterocyclic groups is optionally
substituted be one to three of halo, (C,-Cq) alkyl, (C,-Ce)alkoxy, hydroxy(C,-Cs4j alkyl, amino,
(C4-Cs) atkylamino, ((C,-Cs) alkyl),amino, or hydroxy(C,-Ce) alkylamino;
- R?is hydrogen or (C,-Cg) alkyl;

- R is a group of the formuta:

wherein R'', R, R” R'", and R" are each subtituents independentiy selected from
the group consisting of hydrogen; ralo; cyano; carboxy, amino; nitro; hydroxy; (C,-Cg)alkyt;
(Cy-Celalkoxy, (Cs-C7) cycloalkyl; hydroxy(C,-Cs) alkyl; difluoromethyl, trifluoromethyl;
difluoromethoxy; trifluoromethoxy; {C,-Cg) alkylamino; and ((C+-Ce)alkyt)amino;

wherein each said alkyl, alkoxy or cycloalkyl defining R"', R'?, R™ R" and R is
optionally substituted by one to three substituents independently selected from the group
consisting of halo; cyano; nitro; trifiucromethyl; and trifluoromethoxy;

or R™ and R™ can be taken together with the carbons to which they are attached to
form a group of the formula:
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wherein u is 0 or 1; and G, J, K and L are each independently oxygen; sulfur; NR®
where R’, is as defined above; carbonyl; or CHR'®; where the dashed lines represent double
bonds and where it is understood that when a double bond exists between G and J.,Jand K
or Kand L that R® is absent, CHR'® is CR'® and G, J, K or L cannot be carbonyl;
- and R®%, R’, and R® are each independently selected from the group
consisting of hydrogen; halo; nitro; trifluoromethyl; and trifluoromethoxy;

with the proviso that when t is 0, A is oxygen, R? is hydrogen, R is
phenyl substituted by methyl, methoxy, chloro or fluoro, and R® is phenyl optionally substituted
by one or two fluoro or chloro, then R' must be further substituted by at least one additional
substituent recited above that is not methyl, methoxy or halo;

with the proviso that when t is 1 the compound of formula (1) is an N-

oxide;

with the proviso that adjacent positions defined by G, J, K and L cannot both
be defined by oxygen;

with the proviso that when tis 0, A is oxygen, R?, R®, R, R® are hydrogen, and
R'is a phenyl optionally substituted by one or two substituent(s) selected from (C4-Cy)alkyl,
(C4-C4)alkoxy and halo, then R® is not a group of formula:

Rll

wherein :

1) R is methoxy, trifluoromethyl, cyano or carboxy; R™ is hydrogen, fluoro or chloro;
and R, R™ and R" are hydrogen; or

218
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2) R'"is methoxy or fluoro and R to R'® are hydrogen; or
3) R™is methoxyand R", R™ R" and R'"® are hydrogen: or

4) R"toR'"and R" are hydrogen and R" is halo, trifluoromethyl or (C,-©5)alkyl;

and with the proviso that when tis 0, A is oxygen, R? is methyt, R®, R7, R® are

hydrogen, and R’ is phenyl, then R’ is not a group of formula:

wherein R'', R™ and R are hydrogen; R"? is hydrogen, fluoro, chioro, methoxy,
trifluoromethyl, cyano or carboxy; and R'* is hydrogen, fluoro or chioro.

The term "alkyl", as used herein, unless otherwise indicated, inciudes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof.

The term “alkoxy”, as used herein, includes O-alkyl groups whereir: "alkyi" is defined
above.

The term "aryl", as used herein, unless otherwise indicated, includes ar organic radical
derived from an aromatic hydrocarbon by removal of one hydrogen, such as pheny! or naphthy,
optionally substituted by 1 to 3 substituents selected from the group consisting of fiuoro, chioro,
trifluoromethy, (C,-Cg)alkoxy, (Co-Ciplaryloxy, trifluoromethoxy, diflucromethoxy and (C,-
Cglalkyi.

The term “a saturated or unsaturated, cyclic or bicyclic (C5-C5) heterocyclic group
contairing as the heteroatom one to four of the group consisting of oxygen, suliur, nitrogen and
NR’ wherein R® is as defined above”, as used herein, unless otherwise indicated, includes but is
not limited to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl,
thiopyranyl, aziridinyl, oxiranyl, methytenedioxyl, chromenyl, isoxazolidinyl, 1.3-oxazolidin-3-y,
isothiazolidinyl,  1.3-thiazolidin-3-y!, 1,2-pyrazolidin-2-yl,  1,3-pyrazolidin-1-yi,  piperidinyl,
thiomorpholinyl,  1,2-tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3-yl, telrahydrothiadiazinyl,
morpholinyl, 1,2-tetrahydrodiazin-2-yi. 1,3-tetrahydrodiazin-1-yl, tetrahydroazepinyi, piperaziny,
chromanyl, furyl, thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl,
tetrazoiyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl,

1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 1,2 4-triazinyl, 1,2,3-
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triazinyl, 1,3,5-triazinyi, pyrazolo[3,4-b]pyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-
[1]pyrindinyl, benzo[b]thiophenyl, 5, 6, 7, 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl,
benzothiadiazole,  benzisothiazoly, benzisoxazolyl,  benzimidazolyl, thianaphthenyl,
isothianaphthenyl, benzofuranyi, isobenzofuranyl, isoindolyl, indolyl, indolizinyl, indazolyi,
isoquinolyl, quinolyl, phthalaziny, quinoxalinyl, quinazolinyl and benzoxazinyl.  Preferably,
heterocyclic refers to furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, 1,2,3-thiadiazolyl, pyridyl,
benzoxazolyl or indolyl.

The compound of formula | may have chiral centers and therefore exist in different
enantiomeric forms. This invention relates to all optical isomers and stereoisomers of the
compounds of formula I and mixtures thereof.

Preferred compounds of formula | include those wherein R? is hydrogen and R' is (Ce-
Cro)aryl optionally substituted by one to three of halo, (C+-Ce) alkyl, (C4-Cg)alkoxy, hydroxy(C-
Cs) alkyl, amino, (C4-Cq) alkylamino, ((C+-Cs) alkyl);amino, or hydroxy(C;-Cs) alkylamino.

More preferred compounds of formula | are those wherein R is (Ce-C1o)aryl substituted
by hydroxy(C,-Cs) alkyl.

Other preferred compounds of formula | include those wherein

-tis 0;

- A'is oxygen,

-R%, R’, R® and R? are hydrogen;

-R'is a phenyl optionally substituted by one or two substituent(s) selected
from (C4-C,)alkyl (C-C4)alkoxy and halo; and

-R’isa group of formula:

wherein R", R"?, R™, and R' are hydrogen and R™ is selected from halo, (C,-
Cs)alkyl and trifluoromethyl

Specific preferred compounds of formula I include the following:
2-(4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide,
2-(4-Fluoro-phenoxy)~N-thiophen~2-ylmethyl-nicotinamide
2-(4-FIuoro—phenoxy)—N-furan—2-y|methyl-nicotinamide
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{R)(-)2-(4-Fluoro-phenoxy)-N-[1 -(4-methoxy-phenyl)-ethyl]-nicotinamide
(S)-(+) 2-(4—F!uoro-phenoxy)-N»ﬂ-(4~methoxy-phenyl)—ethyi]-nicotinamide
N-(2-Chloro-6-fluoro-benzy }-2-(4-fluoro-phenoxy)-nicotinamide
{S)(-)2-(4-Fluoro-phenoxy)-N-(1 -thiophen-2-yi-ethyl)-nicotinamide
(R)(+)2-(4-Fluoro-phenoxy)-N-(1 -thiophen-2-yl-ethyl)-nicotinamide
N-[1 »(S-ChIoro-thiophen-?-yi)«ethyl]-Z-(4-ﬂuoro-phenoxy)-nicotinamidie
N-(5~ChIorc-thiophen-z-yimethyi)-2-(4~ﬂuoro-phenoxy)—nicotinamide
N~(4-Chloro~thiophen-2-ylmethyl)-2—(4-ﬂuoro-phenoxy)-nicotinamide
N-(5-Chloro~furan-2-ylme%hyz)—2-(4-ﬂuoro-phenoxy)—nicotinamide
N~(2,3-Difluoro-benz:yl)»z--{4~ﬂuoro-phenoxy)—nicotinamide
N-Benzo[bjthiophen-2-y!methy!-2—(4-ﬂuoro-phenoxy)—nicotinamide
N-(3,5-Difluoro-benzyl)-2-(4-f luoro-phenoxy)-nicotinamide
2-(4-F luoro-phenoxy)-N-(2.4,6-trifluoro-benzyl)-nicotinamide
N*(3,4~Dichloro-thiophen~2wylmethyl)-2-(4—ﬂuoro-phenoxy)—nicotinamide
N—(3-Chiom~thiophen~2wy§methy|)-2-(4-ﬂuoro-phenoxy)-nicotinamide
N-(2-Chioro-benzyl )-2-(4-fluoro-benzyloxy)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(1 H-indol-5-yimethyl)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-nitro-benzyl)-nicotinamide
Z2-(4- Fiuoro~phenoxy)—N~(2—0x0—2,3-dihydro-1 H-indol-5-yimethyl)-nicotinamide
:2~(4-F!uoro-phenoxy)-N-(Z»oxo—Z,3-dihydroobenzooxazol-G—yI)—nicotinamide
2-{4-Fluoro-phenoxy)-N-[5-{1-hydroxy-1 -methyl-ethyl)-furan-2-yimethyi}-nicotinamide
N-{5-(1-Ethyl-1-hyd roxy-propyl)-thiophen-2-yimethyl]-2-(4-fluoro-phenoxy)-
nicotinamide
N-[4-Chloro-5-(1-hydroxy-1-methyl-ethyl )-thiophen-2-ylmethyl]-2-(4-fiioro-phen oxy)-
nicotinamide
N-{1-(4-Bromo-phenyl)-ethyii-2-(4-fluoro-phenoxy)-nicotinamide
N-[3-Chioro-5-(1-hydroxy-1 -methyl-ethyl)-thiophen-2-yimethyl]-2-(4-fluoro-phenoxy)-
nicotinamide
2-{4-Fluoro-phenoxy)-N-[4-(1-hydroxy-cyclobutyl)-benzyl]-nicotinamide
N-[2-Chioro-4-(1-hydroxy- -methyl-ethyl)-benzyl]-2-(4-fluoro-phenoxy}-nicotinamide
N-(4-Azetidin-1-yl-benzyl)-2-{4-fluoro-phenoxy)-nicotinamide
2-(4-Fluoro-phenoxy)-N-[4-(3-hydroxy-azetidin-1-yl )-benzyl)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-pyrrolidin-1-yl-benzyl)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-piperidin-1-yl-benzyl)-nicotinamide
;’2~{4-FIuoro-phenoxy)-N~{4-i(2~hydroxy-2-methyl-propyl)-methyl-aminoi«benzy(}—
nicotinamide
N-(4,5-Dichloro-thiophen—z-yimethyl)-2-(4-ﬂuoro-phenoxy)—nicotinamide
N-(3,5-Dichloro-thiophen-2-yimethyl)-2-(4-fluoro-phenoxy)-nicotinamide:
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2-( 3-Cyano-4-ﬂuoro~phenoxy)-N-[2-ﬂuoro-4-(1 -hydroxy-1-methyi-ethyi)-benzyi]-

nicotinamide

2~(3-Nitro-phenoxy)-N-(2-oxo-2,3-dihydro-1 H-indol-5-yimethyl)-nicotinamide
N-[4-(1-Hydroxy-1-methyl-ethyi )-benzyl]-2-(3-nitro-phenoxy)-nicotinamide
N-(5—Chloro-thiophen-2-ylmethy|)—2-(3-nitro-phenoxy)—nicotinamide
N-(2-ChIoro-benzyl)-2-(3-cyano-phenoxy)-nicotinamide
N’(5-Chloro—thiophen-2-ylmethyl)-2-(3-cyano-phenoxy)-nicotinamide
2-(3-Cyano-phenoxy)—N-(2—0x0-2,3-dihydr0-1 H-indol-5-yimethyl)-nicotinamide
2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl}-nicotinamide
N-{3-Chloro-5-(1-hydroxy-1 -methyl-ethyl )—thiophen-Z-ylmethyi]-Z-(3-cyano-phenoxy)~

nicotinamide

2-(3-Cyano-phenoxy)-N-[4-(1 -hydroxy-cyclobutyl)-benzyl)-nicotinamide
N-[2-Chloro-4-(1-hydroxy-1 -methyl-ethyl)-benzyi}-2-(3-cyano-phenoxy)-nicotinamide
N-(2—Chloro-benzyl)-2-(3-dimethy1amino-phenoxy)-nicotinamide
N-(2-Chloro-benzyl)-2-(4-cyano-phenoxy)-nicotinamide
2-(4-Cyano-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl}-nicotinamide
N-(4-Amino-benzyl )-2-(4-fluoro-phenoxy)-nicotinamide
(-)-N-[1-(5-Chloro-thiophen-2-yl )-ethyl}-2-(4-fluoro-phenoxy)-nicotinamide
(+)-N-[1-(5-Chloro-thiophen-2-yl )-ethyi]-2-(4-fluoro-phenoxy)-nicotinamide
2-(3-Amino-phenoxy)-N-(2-ch|oro-benzyl)—nicotinamide
N-(2-Chloro-benzyl)-2-(1H-indol-4-yloxy)-nicotinamide
N-(5-Chloro-thiophen-2-yimethyl)-2-(1 H-indol-4-yloxy)-nicotinamide
N-[4-(1-Hydroxy-1 -methyl-ethyl)-benzyl]-2-(3-trifluoromethyl-phenoxy)-nicotinamide
N-(2-Chloro-benzyl)-2-(3-trifluoromethyl-phenoxy)-nicotinamide
2-(3-Chloro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl}-nicotinamide
N-(3,4-Dihydro-2H-pyran-2-y|methyl)-2-(4-ﬂuoro-phenoxy)-nicotinamide

2-(3-Chioro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethyi]-nicotinamide

N-[4-(1-Hydroxy-1 -methyl-ethyl)-benzyl]-2-(3-methoxy-phenoxy)-nicotinamide
2-(3-Fluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide
2-(4-Fluoro-phenoxy)-N-(5-methyl-pyrazin-2-ylimethyl)-nicotinamide
2-(3-Cyano-phenoxy)-N-[{4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethyl]-nicotinamide
2-(4-Fluoro~phenoxy)—N-(5—oxo-morpholin-2—ylmethy|)-nicotinamide
2-(3-Cyano-phenoxy)-N-(5-methyl-pyrazin-2-yimethyl)-nicotinamide
2-[3-(1-Hydroxy-1 -methyl-ethyl)-phenoxy]-N-pyridin-4-yimethyl-nicotinamide
N-(2-Chloro-benzyl)-2-[3-(1-hydroxy-1 -methyi-ethyl)-phenoxy}-nicotinamide
N-[4-(1-Hydroxy-1 -methyl-ethyl)-benzyl]-2-[3-(1-hydroxy-1 -methyl-ethyl)-phenoxy]

nicotinamide

N-[4-(1-Hydroxy-1 -methyl-ethyl)-benzyl}-2-(3-trifluoromethoxy-phenoxy)-nicotinamide

-
A Y
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2-(2,4-Difluoro-phenoxy)-N-[4-(1 -hydroxy-1-methyl-ethyl)-benzyl}-nicotinamide

2-(3,4-Difluoro-phenoxy)-N-{4-(1 -hydroxy-1-methyl-ethyl)-benzyl}-nicotinamide

2-(3,4-Difluoro-phenoxy)-h-[4-(1 -hydroxy-cyclobutyl)-benzyl]-nicotinamide

N-[2-Chloro-4-(1-hydroxy-1 ~methyl-ethyl)~benzyl]-2-(3,4-diﬂuoro—phenexy;-
nicotinamide

2-(3,5-Difluoro-phenoxy)-i-{4-(1 -hydroxy-1-methyi-ethyl)-benzyl}-nicotinamide

trans-2-(2,4-Difluoro-phenosxy)-N-[4-(1 -hydroxy-1-methyl-ethyl )-cyclohexyimethyl]-
nicolinamide

trans-2-(3,4-Difluoro-phenoxy)-N-[4-(1 -hydroxy-1 -methyl-ethyl)-cyclohexyimethyl}-
nicotinamide

2~(3~Cyano=—4-ﬂuoro—phen0xy)--N-[4—(1 -hydroxy-1-methyi-ethyl)-benzyil-nicotinamide

N-[2-Chloro-4-(1-hydroxy-1 -methyl-ethyl )-benzyl]-2-(3-cyano—4-ﬂuoromphenoxy)-
nicotinamide

2-(4-Fluoro-phenoxy)-N-{4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethyt}-nicotinamide

N-[[4—(Dimethylamino)pheny!}methyl]—2-(4-ﬂuorophenoxy)-3—pyridinecarboxamide

N-(2-Chioro-benzyl)-2-(3-methoxy-phenoxy)-nicotinamide

2—(4~Fiuoro-phenoxy)—N~(4-—oxo-cyc|ohexylmethyl)—nicotinamide

2-(4-Fluoro-phenoxy)-N-{4-(1 -hydroxy-ethyl)-benzyl}-nicotinamide

2~(4»FIuoro-phenoxy)~N-(4~hydroxy—cyclohexy|methyl)-nicotinamide

N-{4-(1-Hydroxy-1-methyl-ethyl )-benzyl}-2-[3-(2,2,2-trifluoro-1 -hydroxy-ethyl)-phenoxy)
nicotinamide

2-(4-Fluoro-phenoxy)-N-{4-(-hydroxy-1 -methyl-ethyl)-cyclohex-1-enyimethyl}-
nicotinamide

N-(4-(1-Hydroxy-1 -methyl-ethyi-)-benzyl)-2-(3-oxo-indan-5-yloxy)-nicotinamide.

N-(4-(1-Hydroxy-1-methyl-ethyl-)-benzyl )-2-(2-methyl-benzothiazol-5-yioxy)-
nicotinamide.

N-(4-(1-Hydroxy-1 -methy!—eéhyl-)-benzyl)-2—(2-methyl~benzothiazol-ﬁ—yiexy}~
nicotinamide.

2-(Benzothiazol-6-yloxy)-N-(4-(1-hydroxy-1 -methyl-ethyl)-benzyl)-nicotinamide.

J-nicotinamide.

N-{4-(1-Hydroxy-1 -methyi-ethyl)-benzyl)-2-(3-methyl-benzo(d)isoazoi-7-yloxy)-
nicotinamide.

N-(4-(1-Hydroxy-1 -methyi-ethyl)-cyclohexylmethyl)-2-(3-methyl-benzo(d)-isoxazol-5-
yloxy)-nicotinamide.

N-{4-(1-Hydroxy-1 -methyl—eihy!)-benzyl)-2-(3-methy!-benzo(d)-isoxaz%&yloxy)—
nicotinamide.

N-{4-(1-Hydroxy-1 -methyi-ethyl)-cyclohexylmethyl)-2-(3-methyl-benzo(d }-isoxazol-7-
yloxy)-nicotinamide.
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N-[4-(1-Hydroxy-1 -methyl-ethyl)—cyclohexylmethyt]-Z-(B-nitro—phenoxy)—nicotinamide

(+)-2-(Benzof1 ,3]dioxol-5-yloxy)-N-[4-(1 -hydroxy-ethyl)-cyclohexyimethyl]-
nicotinamide

(-)-2—(3-Cyano—4-ﬂuoro~phenoxy)-N-[4-(1-hydroxy-ethyl)- cyclohexylmethyl]-
nicotinamide

(*)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1 -hydroxy-ethyl)-cyclohexylmethyi]-
nicotinamide

2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1 -hydroxy-1-methyl-ethyi)- cyclohexyimethyi}-
nicotinamide

2-(2,3-Dihydro-benzo[1 -4]dioxin-6-yloxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl)-
nicotinamide

(+)-2-(2,3-Dihydro-benzo[1 ,4]dioxin-6-yloxy)-N-[4-(1-hydroxy-ethyl)-cyclohexylmethyl]-
nicotinamide

2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1 -hydroxy-1-methyi-ethyl)-
cyclohexylmethyl]-nicotinamide

(-)-2-(2,3-Dihydro-benzo[1 ,A]dioxin-6-yloxy)-N-[4-(1-hydroxy-ethyl )-cyclohexyimethyl)-
nicotinamide

2-(Benzo[1 .3]dioxol-5-yloxy)-N-[2-fluoro-4-(1-hydroxy-1 -methyi-ethyl)-benzyl)-
nicotinamide

and N-[2-Fluoro-4-(1-hydroxy-1-methyi-ethyl )-benzyi]-2-(4-fluoro-phenoxy)-
nicotinamide.

The present invention also relates to a pharmaceutical composition for the treatment of
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory
diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis,
psoriasis, weight control, rheumatoid arthritis, cachexia, crohn's disease, ulcerative colitis,
arthritic conditions and other inflammatory diseases, depression, multi-infarct dementia and
AIDS in a mammal, including a human, comprising an amount of a compound of claim 1 or a
pharmaceutically acceptable salt thereof, effective in such preventions or treatment and a
pharmaceutically acceptable carrier.

The present invention also relates to a method for the treatment of respiratory, allergic,
rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock,
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control,
rheumatoid arthritis, cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, including a
human, comprising administering to said mammal an amount of a compound of claim 1 or a
pharmaceutically acceptable salt thereof, effective in such treatment.

i
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The present invention aiso relates to a pharmaceutical composition for selective
inhibition of PDE4 D isozymes which regulate the activation and degranulation of human
eosinophils useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation,
inflammatory and central nervous system disorders such as asthma, chronic obstructive
pulmonary  disease, adull respiratory diseases syndrome, shock, fibrosis, pulmonary
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis,
cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other inflarnmatory diseases,
depression, multi-infarct dementia and AIDS in a mammal, including a human, comprising
administering to said mammal & PDE4 D isozyme inhibiting effective amount of a PDE4 D
isczyme inhibiting compound or a pharmaceutically acceptable salt thereof, affective in such
treatment and a pharmaceutically acceptable carrier.

The present invention also relates to a method for selective inhibition of PDE4 D
isozyrnes which regulate the activation and degranulation of human eosinophils useful in the
treatment of respiratory, allergic, rheumnatoid, body weight regulation, inflammatory and central
nervous sysiem disorders such as asthma, chronic obstructive puimonary disease, adult
respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic
dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, crohn’s disease, ulcerative
colitis, arthritic conditions and other inflammatory diseases, depression, muiti-infarct dementia
and AIDS in a mammal, including a human, comprising administering to said mammal a PDE4
D isozyme inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a
pharmaceutically acceptable salt thereof, effective in such treatment.
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Detailed Description of the Invention
The following reaction Schemes illustrate the preparation of compounds of the present

invention.
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In reaction 1 of Scheme 1, the 2-chloropyridine compound of formula IV is converted to
the corresponding compound of formula Ili by reacting IV with a compound of the formula,
R®(CH,)-OH, in the presence of sodium hydride and a polar aprotic solvent, such as
dimethyiformamide. The reaction is carried out at room temperature for a time period between
about 3 hours to about 20 hours, preferably about 4 hours.

In reaction 1 of Scheme 2, the 3-carboxylic acid compound of formula IV is converted to
the corresponding ethyl ester pyridine compound of formula VI by reacting IV with ethanol in the
presence of thienyl chloride. The reaction mixture is heated to reflux for a time period between
about 1 hour to about 3 hours, preferably about 1.5 hours.

In reaction 2 of Scheme 2, the 2-chloropyridine compound of formula Vi is converted to
the corresponding compound of formula V by reacting IV with a compound of the formula,
R5(CH2),-OH, in the presence of cesium carbonate and a polar aprotic solvent, such as
dimethylformamide. The reaction is carried out at a temperature between about 65°C to about
90°C, preferably about 65°C, for a time period between about 10 hours to about 18 hours,
preferably about 10 hours.

In reaction 3 of Scheme 2, the ethyl ester pyridine compound of formula V is converted
to the corresponding 3-carboxylic acid compound of formula Il by reacting V with ethanol in the
presence of sodium hydroxide. The reaction mixture is heated to reflux for a time period
between about 3 hours to about 5 hours, preferably about 4 hours.

In reaction 1 of Scheme 3, the 3-carboxylic acid compound of formula IV is converted to
the corresponding benzyl ester pyridine compound of formula X by reacting IV with benzyl
bromide in the presence of potassium carbonate and a polar aprotic solvent, such as
dimethylformamide. The reaction is carried out at room temperature for a time period between
about 1 hour to about 24 hours, preferably about 10 hours.

In reaction 2 of Scheme 3, the 2-chloropyridine compound of formula X is converted to
the corresponding compound of formula IX by reacting X with 3-iodophenol in the presence of
cesium carbonate and a polar aprotic solvent, such as dimethylfformamide. The reaction is
carried out at a temperature between about 70°C to about 80°C, preferably about 75°C, for a
time period between about 1 hours to about 6 hours, preferably about 2 hours.

In reaction 3 of Scheme 3, the (3-iodo-phenoxy) pyridine compound of formula IX is
converted to the corresponding compound of formula Vil by reacting IX with carbon monoxide
and methanol in the presence of palladium acetate, 1,1-bix(diphenylphosphino)-ferrocene,
triethylamide and a polar aprotic solvent, such as dimethyifformamide. The reaction mixture is
heated to a temperature between about 50° to about 70°C, preferably about 60°C, for a time
period between about 2 hours to about 4 hours, preferably about 4 hours.

In reaction 4 or Scheme 3, the benzyl ester pyridine compound of formula VIII is

converted to the corresponding compound of VIIl by hydrogenating VHI in the presence of
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pailadium on carbon, methanol and ethyl acetate. The reaction is carried out at room

temperature for a time period between about 1 hour to about 2 hours, preferabily about 2 hours.
in reaction 1 of Scheme 4, the carboxylic acid pyridine compound of formula ili is

converted to the corresponding compound of formula XI by reacting Hl with a compound of the

formuis

R4 X

NH, T o | |[T~r

[ — -JO q

by one of four different synthetic methods.

In the first method, the compound of formula Wl is reacted with XlIi in the presence of
1-ethyl-3-(3-dimethylaminopropyi jcarbodiimide, 1-hydroxybenzotriazole hydrate and a polar
aprotic solvent, such as dirnethyiformamide. The reaction is carried out at icom temperature
for a time period between about 1 hour to about 24 hours, preferably about 10 hours. In the
second method, Wi is reacted a chioroformate such as isobutylchloroformate, in the presence
of N-methyimorpoline and a polar aprotic solvent, such as methylene chloride, at a
temperature between about 0°C to about -20°C, preferably about -10°C, for a time period
between about 15 minutes to about 1 hour, preferably about 30 minutes. The reaction mixture
is warmed to room temperature and the compound of formula XIl is added.  The resulting
reaction mixture is stirred for a time period between about 1 hour to about 24 hours, preferably
about 10 hours.

In the third method, the compound of formula Il is heated to reflux in the presence of
thiony! chioride for a time period between about 1 hour to about 24 hours, preferably about 1
hours. The resulting acid chioride is then reacted with the compound of formula Xl in the
presence of pyridine and a polar aprotic solvent, such as tetrahydrofurarn.  The reaction is
carried out at a temperature between about 0°C to about room temperature, preferably about
(U

in the fourth method, the compound of formula Il is reacted with Xli in the presence of
BOP, diisopropyl ethyl amine and a polar aprotic solvent,such as dimethyliormamide. The
reaction is carried out at room temperature for a time period between about 3 hours to about 4
hours, preferabiy about 4 hours.

in reaction 1 of Scheme 5, the 3-carboxylic acid pyridine compound of formula Il is
converted to the corresponding compound of formula Xl by reacting il with 2 compound of
the formula
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XV

—

HO I

\R1

q

in the presence of 4-dimethylaminopyridine, 1-(3-dimethylaminopropyl)-3-ethylcarbo-
dimide hydrochloride, pyridine and diethyl ether. The reaction is carried out at room
temperature for a time period between about 1 hour to about 3 hours, preferably about 1
hours.

In reaction 1 of Scheme 6, the compound of formula XVI is converted to the
corresponding compound of formula XV by reacting XVI with acetonitrile in the presence of
formaldehyde and sodium cyanoborohydride. The reaction is carried out at room temperature
for a time period between about 14 hours to about 16 hours, preferably about 16 hours.

In reaction 1 of Scheme 7, the compound of formula XVIl is converted to the
corresponding compound of formula XVI by first reacting XVII with phosphorus oxychloride in
an aprotic solvent, such as toluene, then treating the compound so formed with sodium
hydroxide in a polar protic solvent, such as methanol. The reaction is carried out at a
temperature between about 0°C to room temperature, preferably about 22°C, for a time period
between about 1 hour to about 24 hours, preferably about 12 hours.

In reaction 1 of Scheme 8, the compound of formula XIX is converted to the
corresponding compound of formula XVIil by a method to that described in reaction 1 of
Scheme 7.

In reaction 1 of Scheme 9, the 3-aminopyridine compound of formula XX1 is converted

to the corresponding compound of formula XX by reacting XX! with a compound of the formula

—— ——

R?2 R3 R4 XIV

:\(D‘)p/ \R1

- — q

]
HO

in the presence of 1-hydroxybenzotriazole hydrate and a polar aprotic solvent, such as ,

dimethylformamide. The reaction is carried out at room temperature for a time period
between about 1 hour to about 24 hours, preferably about 16 hours.
In reaction 1 of Scheme 10, the compound of formula XXIll is converted to the

corresponding compound of formula XXH by reacting XXHI with a compound of the formuta
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R4
XXV

HG R1
" q
OH

in the presence of p-toluenesulfonic acid and an aprotic solvent, such as toluene. The
reaction is mixture heated to refiux for a time period between about 1 hour ‘o about 48 hours,
prefersably about 24 hours.

in reaction 1 of Scheme 11, the compound of formula XXVI is converted o the
corresponding compound of formuia XXV by reacting XXVI with methyl lithium in an aprotic
soivert, such as tetrahydrofuran. The reaction is carried out at a temperaturse between about -
75°C to about -85°C, preferably about -78°C, for a time period between about 1 hour to about
6 hours, preferably about 2 hours.

In reaction 1 of Scheme 12, the compound of formula XXVIi by reacting XXVIIl with
boron iribromide in a polar aprotic solvent, such as methylene chioride. The reaction is
carried out at a temperature between about -78°C to room temperature, preferably about 0°C,
for a lime period between about 1 hour to about 24 hours, preferably about 16 hours.

fn reaction 1 of Scheme 13, the compound of formula XXX is converted to the
corresponding compound of formuia XXIX by reacting XXX with a compound of the formula

O
)J\ XXXI
Re “Cl

in the presence of triethylamine and a polar aprotic solvent, such as methylene
chloride.  The reaction is carried out at a temperature between aboui G°C to room
temperaiure, preferably about 0°C, for a time period between about 30 minutes to about 2
hours, prefereably about 1 hours.

In reaction 1 of Scheme 14, the compound of formula XXX is converted to the
carrespanding compound of formula XXX by reacting XXX with methanesutionic anhydride in
the presence of triethylamine. The reaction is carried out at room temperature for a time
period between about 30 minuies 1o about 24 hours, preferably about 12 hours

in reaction 1 of Scheme 15, the compound of formula XXXV is sonverted to the
corresponding compound of formula XXXIV by reacting XXXV with sodium hydroxide ina polar
aprofic solvent, such as ethanol. The reaction is heated to reflux for a time period between
about 1 hour to about 24 hours, preferably about 9 hours.

in reaction 1 of Scheme 16, the compound of formula XXXVII is converted to the

corresponding compound of formula XXXVI by oxidizing XXXVII with tetrapropylammonium
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perruthenate and 4-methyimorpholine N-oxide in a polar aprotic solvent, such as methylene
chloride. The reaction is carried out at room temperature for a time period between about 2
hours to about 6 hours, perferably about 4 hours.

In reaction 1 of Scheme 17, the 2-aminopyridine compound of formula XXXIX is
converted to the corresponding compound of formula XXXVHI by reacting XXXIX with a
compound of the formula, R>N=C=0. The reaction is heated to reflux for a time period
between about 1 hour to about 24 hours, preferably about 16 hours.

in reaction 1 of Scheme 18, the 2-nitropyridine compound of formula XLI is converted
to the correspond 2-aminopyridine compound of formula XL by reducing XLI with 10%
platinum oxide on carbon, methanol and tetrahydrofuran. The reaction is carried out at room
temperature for a time period between about 1 hour to about 3 hours, preferably about 2
hours.

In reaction 1 of Scheme 19, the compound of formula XLIll is converted to the
corresponding compound of formula XLII by reacting XLHI with MCPBA in a polar aprotic
solvent, such as methylene chloride. The reaction is carried out at room temperature for a
time period between about 1 hour to about 4 hours, prefereably about 1 hours.

In reaction 1 of Scheme 20, the2-chloropyridine compound of formula XLV is
converted to the corresponding compound of formula XLVI by reacting XLV with a compound
of the formula, R"’(CHZ),OH, in the presence of cesium carbonate and a polar aprotic solvent,
such as dimethylformamide. The reaction is carried out at a temperatue between about 65°C
to about 80°C, preferably about 80°C, for a time period between about 10 hours to about 18
hours, preferably about 16 hours.

In reaction 2 of Scheme 20, the 3-cyanopyridine compound of formula XLVI is
converted to the corresponding compound of formula XLVH by reacting XLVI with hydrogen
peroxide in the presence of potassium hydroxide and a polar protic solvent, such as ethanol.
The reaction is carried out at room temperature for a time peﬁod between about 1 hour to
about 24 hours, preferably about 12 hours.

In reaction 3 of Scheme 20, the compound of formula XLVIl is converted to the

corresponding compound of formula XLIV by reacting XLVII with a compound of the formula

R4 XLVl

X o\‘mp/ R
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wherein X is chloro, brome or iodo, in the presence of potassiur: fiydroxide and a
poiar aprotic solvent, such as dimethy! sulfoxide. The reaction is carried at soom temperature
for a time period between about 1 hour to about 24 hours, preferably about  nours.

in reaction 1 of Scheme 21, the compound of formula XLiX 15 converled to

the corresponding compound of formula L by reacting XLIX with a compound of the formuta

\O\(D’p/ ~— .

Q

n a polar aprotic solverd, such a tetrahydrofuran. The reaction is carried out at a
temperature belween about -85°C o about -75°C, preferably about 78°C, iur a time period
between about 0.5 hours to about 16 hours, preferably about 2 hours.

in reaction 2 of Scheme 21, the compound of formula L is ccnverted to the
corresponding compound of formula XLVl by reacting L with chromic acid, suifuric acid and
water in a polar aprotic solvent, such as acetone. The reaction is carried out @t a temperature
between about 0°C to about 25°C, preferably about 0°C, for a time period between about 0.5
hours {0 about 16 hours, preferably ¢ hours.

v reaction 1 of Scheme 22, the compound of formula LIl is converted to the

corresponding compound of formuia LIV by reacting LIl with a compound of th formula

R4 XLV

x/ e ;:?(D')p// \R1

icosane: - Q

@ the presence of sodium hydride and a polar aprotic solvent, such as
tetranyarofuran.  The reaction is carried out at a temperature between about §°C to about
60°C, preferably about 0°C, for 5 time period between about 1 hours to anout 16 hours,
preterabiy about 4 hours.

in reaction 2 of Scheme £2, the compound of formula LIV is converted o the
corresponding compound of formula Lil by reacting LIV with trifluoroacetic acid neat for a time
period between about 1 hours to about 186 hours, preferably about 4 hours.

in reaction 1 of Schems 23, the compound of formula LVI is converted tot he
corresponding compound of formula LV by reacting LVI with a compound of the formula,

R'CHC: in the presence of lithiuro diisopropylamide and a polar aprotic soivent, such as
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tetrahydrofuran. The reaction is carried out at a temperature between about -75°C to about -
85°C, preferably about -78°C, for a time period between about 1 hour to about 6 hours,
preferably about 1 hours.

In reaction 1 of Scheme 24, the compound of formula LVIll is converted to the
corresponding compound of formula LVII by reacting LVIll with sodium borohydride in the
presence of a polar protic solvent, such as methanol. The reaction is carried out at a
temperature between about -10°C to about 10°C, preferably about 0°C, for a time period
between about 0.5 hours to about 16 hours, preferably about 1 hours.

In reaction 1 of Scheme 25, the compound of formula LX is converted to the

corresponding compound of formula LIX by reacting LX with a compound of the formula

R

X —q R?
wherein X is chloro, bromo or iodo, in the presence of sodium hydride and a polar
aprotic solvent, such as dimethylformamide.
In reaction 1 of Scheme 26, the 2-fluoropyridine compound of formula LXII is
converted to the corresponding compound of formuta LXHI, by reacting LXH, with a compound

of the formula

o)
|
HaC\N/L—AQ\(D%//L\FU

L -0 q

OCH,

in the presence of lithium diisopropylamide and a polar aprotic solvent, suh as
tetrahydrofuran.

In reaction 2 of Scheme 26, the compound of formula LXNI is converted to the
corresponding compound of formula XLVIII, by reacting LXIII with a compound of the formula,
HE-(CH,),-R%, in the presence of sodium hydride and a polar aprotic solvent, such as
dimethyiformamide.

In reaction 1 of Scheme 27, the compound of formula LXV is converted to the
corresponding compound of formula LXVI, by reacting LXV with the Burgess reagent,
CH3O00CNSO,NCH,CHj, in the presence of benzene.

L



10

15

25

30

40

-46-

in reaction 2 of Scheme 27, the compound of formula LXVI is converted to the
corresponding compound of formuia LXIV, by reacting LXVI with osminur ietroxide in the
presence of tert-butanol, NMO and sctone.

in reaction 1 of Scheme 28, the compound of formula LXV} is sunverted tot he
corresponding compound of formula LXVII by hydrogenating LXV! in the presence of pallidium
on carbon and ethanol.

The compounds of formuia | that are basic in nature are capable of forming 2 wide
variety of different salts with various inorganic and organic acids. Although such saits must be
pharmaceutically acceptable for administration to humans or animals, it is often desirabie in
practice to inilially isolate the compound of formula | from the reaction mixture as a
pharmaceutically unacceptable sait and then simply convert the latter back i the free base
compound by treatment with an aikaline reagent and subsequently convert the iatter free base to
a pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds
of this invention are readily prepared by treating the base compound witi> = substantially
equivaient amount of the chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methanol or ethanol. Upon evaporation f the solvent, the
desired solid salt is readily obtained. The desired acid addition salt can also be precipitated from
a soluton of the free base in an organic solvent by adding to the solution an appropriate mineral
or organic acid. Pharmaceutically acceptable salts of amino groups inciuce hydrochloride
{(preferred), hydrobromide, sulfaie, hydrogen sulfate, phosphate, hydrogsn  phosphate,
dihydrogen phosphate, acetate, succinate, citrate, tartrate, lactate, mandelate, msthanesulfonate
{mesylaie) and p-toluenesulfonate {iosylate) salts. Cationic salts of the compounds of formula |
are simiiarly prepared except through reaction of a carboxy group, such as whers R is carboxy,
with an appropriate cationic salt reagent such as sodium, potassium, calciim, magnesium,
ammonium, N N-dibenzylethylenediamine, N-methylglucamine (meglumine;, ethanolamine,
tremethiamine, or diethanolamine.

For administration to humars in the curative or prophylactic treatmes:t of inflammatory
diseases, oral dosages of a compound of formula | or a pharmaceutically accepiable salt thereof
(the active compounds) are generaily in the range of 0.1 to 1000 mg daily. : single or divided
doses, for an average adult patient (70 kg). The active compounds can be administered in
single or divided doses. Individual iablets or capsules should generally contais from .1 to 100
mg of active compound, in a suitable pharmaceutically acceptable vehicle or carrier. Dosages
for intravenous administration are typically within the range of 0.1 to 10 mg per single dose as
required. For intranasal or inhaler administration, the dosage is generally formuiated as a G.1 to
1% (wiv; solution. In practice the physician will determine the actual dosage which will be most
suitable for an individual patient and it will vary with the age, weight and rasponse of the

particuiar patient.  The above dosages are exemplary of the average case 5ui there can, of
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course, be individual instances where higher or lower dosage ranges are merited, and all such
dosages are within the scope of this invention.

For human use, the active compounds of the present invention can be administered
alone, but will generally be administered in an admixture with a pharmaceutical diluent or carrier
selected with regard to the intended route of administration and standard pharmaceutical
practice. For example, they may be administered orally in the form of tablets containing such
excipients as starch or lactose, or in capsules either alone or in admixture with excipients, or in
the form of elixirs or suspensions containing flavoring or coloring agents. They may be injected
parenterally, for example, intravenously, intramuscularly or subcutaneously. For parenteral
administration, they are best used in the form of a sterile aqueous solution which may contain
other substance; for example, enough salts or glucose to make the solution isotonic.

Additionally, the active compounds may be adminiétered topically when treating
inflammatory conditions of the skin and this may be done by way of creams, jellies, gels, pastes,
and ointments, in accordance with standard pharmaceutical practice.

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

The ability of the compounds of formula | or the pharmaceutically acceptable salts
thereof to inhibit PDE, may be determined by the following assay.

Inhibition of Eosinophil Degranulation and Activation in Human Whole Blood

Human Blood Eosinophil Degranulation and Activation Measurement

Blood collection and compound incubation

One hundred mi biood is obtained from normal volunteers in Vacutainer tube #6480
(14.3 USP units sodium heparin/ml blood). Heparinized blood is pooled in 50 ml conical
centrifuge tubes at 22°C. On ml blood is placed in a 12X75 mm siliconized glass tube
containing 1 ul DMSO or 1 ul test compound in triplicate. After mixing, tubes are placed in a
shaking water bath at 37°C for 15 minutes. One ul PGE1 in DMSO is added to all tubes to
give a final concentration of 1 uM. After mixing, 100 ul PBS (negative control) or Sephadex G-
15 beads in PBS (8.25-16.5 mg/ml final concentration) is added to tubes. After mixing, all
tubes are incubated in a shaking water bath at 37°C for 1-2 hours.

Preparation of plasma samples
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Al the end of incubation, 20 ul of 15% EDTA in PBS is added to #ach assay tube.
After mixing, the samples are centrifuged at 2,000 rem (Sorvall 6000B cenirifuge) at 22°C for

5 inuies

T

EDN {or EPX) and LTE4 measurements and the effect of compounas

All plasma samples are tested for EDN (eosinophil derived neurstoxin) and LTE4
{leukctriene E4) levels. Extensiwve studies suggest that Sephadex beads trigger cosinophil-
medisted EDN and LTE4 release i human whole blood. The levels of EDM and LTE4 are
deternined by a RIA (Kabi Pharmasia Diagnostics) and EIA (Cayman Chemicai), respectively.
EON and LTE4 levels are calculated by comparison to a standard curve using Microsoft Excel
or othwer appropriate software. Percent of control EDN or LTE4 release is calcuiated by

% Control EDN = [EDN {compound) - EDN(blank)}/[EDN(total) - EDN{hiank)]

% Control LTE4 = [LTE4{compound) - LTE4(blank))/[LTE4(total) - LT E4(blank)]

where the blank is the level of EDN or LTE4 in the absence of Sephadex beads and
the tomi is the level of EDN or LTE4 in the presence of Sephadex beads. An ICy, or e
vaiue is defined as the concenfration of a compound that inhibits specitic EDN or LTE4
release by 30 or 50%, respectivaly.

Inhibition of PDE4 isozyme and eosinophil activation by (*+) and {-} enantiomers

To assess pharmacologically which PDE4 isozyme(s) is responsibie for gosinophil
activation, we have prepared enantiomers of PDE4 inhibitors and compare ihe inhibitory effect
of these enantiomers on PDE activity and eosinophil activation. PDE4 activity is assessed by
measuring hydrolysis of 1 uM cAMP by individual human recombinant FDE4 isozymes
(PDE4A, 4B, 4C or 4D). Eosinophit activation is estimated by measuring Sephadex beads-
induced release of eosinophil derivad neurotoxin (EDN) and leukotriene E4 i human whole
bicod. Table 1 illustrates comparison of one example of (-) and (+) enantiomars on the activity
of individual PDE4 1sozymes and on the release of END and LTE4. (*+) Enantiomer ((S)-(-)2(4-
Fh.zora:sm;32‘aen0xy}~N~[1~(4~methoxy~phenyl)—ethyl]-nictinamide) is 22 times more potent in
inhibiting PDE4D than (-) enantiomer ((R)Z-(4~FIuoro-phenoxy)-N-[1‘(4~metcexywpheny!)-ethyi]-
nicotinamide);, however, they are approximately equipotent in inhibiting the other 3 isozymes,
Le., POC4A, 4B and 4C. Importaniiy, the (+) enantiomer is 20-37 fold more: effective against
the EDN and LTE4 response. These results indicate that the differential effect of (+) and (-)
enantiomers on PDE4D isozyme inhibition is identical to their effects on eosinophil EDN/LTES
release, demonstrating that the PDE4D isozyme plays a key role in regulating sosinophil.

Tabie 1.

irlvs (-} enantiomers on PUE4 Isozymes and Eosinophil Responses

Isozyme - ICsq, UM HWB Eosinophil |
~ lC'o or 'C{;g}. LB E
% 4 E T
A B o D DN E4
i) % 0 0
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Enantiomer 6(3) |.6(3) [.8(1) [.009(3) [05(2) 08(2)
(-) 0 1. 0.3
Enantiomer B(3) 1.313) |.4(4) |.23) 0(1) 2) (
(+) vs. 2 2 37
(-) S. 5X 0.5X | 2X 0X X

Including the aforementioned enantiomer, a total of 8 pairs of (+) and (-) enantiomers
has been prepared. As illustrated in Table 2, the enantioselective effect of these compounds
on PDEA4D isozyme inhibition correlates significantly with those on the EDN and LTE4
response.

Table 2. Correlation of enantioselective effects on the PDE activity and EDN/LTE4
response by 8 compounds, each having (+) and (-) enantiomers.

Correlation of differential effects of (+) and -} enantiomers on:

vs. END response vs.LTE4 response
PDE4A No correlation No correlation
PDE4B No correlation No correlation
PDEAC No correlation No correlation
PDE4D Positive correlation Positive correlation
{p<0.02) {p<0.005)

Inhibition of pulmonary eosinophilia

To evaluate these compounds for pulmonary efficacy, we have used a well-
characterized monkey model of asthma (Turner_et al., Am. J. Respir. Crit. Care Med. 149,

1153-1159, 1994). Exposure of atopic Macaca fascicularis monkeys to antigen causes a
significant influx of inflammatory cells observed in the bronchoalveolar (BAL) fluid of these
monkeys at 4-24 hours post antigen challenge. In this model, PDE4D isozyme selective
compounds given subcutaneously significantly inhibit pulmonary eosinophil infiltration by 59-
76% at 24h post antigen challenge. These compounds, however, do not affect neutrophil or
lymphocyte infiltration, demonstrating selective inhibition of the eosinophil response by these
compounds.
Inhibition of TNF Production in Isolated Human-Monocytes

The ability of the compounds 1 or the pharmaceutically acceptable salts thereof to inhibit
the production TNF and, consequently, demonstrate their effectiveness for treating disease
involving the production of TNF is shown by the following in vitro assay:
blood (100 mis) volunteers is collected in
ethylenediaminetetraacetic acid (EDTA). Mononuclear cells are isolated by FICOLL/Hypaque
and washed three times in incomplete HBSS. Cells are resuspended in a final concentration of 1
x 10° cells per ml in pre-warmed RPMI (containing 5% FCS, glutamine, pen/step and nystatin).
Monocytes are plated as 1 x 10° cells in 1.0 ml in 24-well plates. The cells are incubated at 37°C
(5% carbon dioxide) and allowed to adhere to the plates for 2 hours, after which time non-

Peripheral

from human

adherent cells are removed by gentle washing. Test compounds (10ml) are then added to the
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cells &t 3-4 concentrations each and incubated for 1 hour. LPS (10ml) is added to appropriate
wells. Plates are incubated overnight {18 hrs) at 37°C. At the end of the incubation period TNF
was analyzed by a sandwich ELISA (R&D Quantikine Kit). ICso determinations are made for
each compound based on linear regression analysis.
Mass spectra were deteimined by the GC-MS, AMPI, APCI or thermaspray method.
All 'H NMR were taken on & 400 MHz instrument.
PREPARATION 1

Z-{4-Fluoro-phenoxy}-nicotinic acid

To a stirred solution of 4-fluorophenol (5.0 grams, 44.6 mmole) in dimsthylformamide
(40 mi} at room temperature was added 60% sodium hydride (3.6 gram=s, 89.0 mmole)
portionwise and stirred for 30 minutes. 2-Chloronicotinic acid (7.1 grams, 45.0 mmole) was
added portionwise and the mixture was refluxed for 3 hours. The solutior was poured into
309 mi water and washed with dietiyi ether. The agueous was poured inte 400 ml ice/water
and aciified to pH 3 with acetic acid. The resulting precipitate was isolated by fiitration to give
an off-white solid (5.2 g). M.P. 180-182°C; MW 233.21, MS (m/e) 234 (M'+1}

The compounds of Preparation 2-5 were prepared according ¢ the procedure of
Preparation 1 substituting the corresponding alcohol for 4-fluorophenol. The duration of
rezclior was between 1 and 24 hours.

PREPARATION 2
£-{3-Fluoro-phenoxy)-nicotinic acid

MW 233.21; MS (m/e) 232 (M").

PREPARATION 3
£:(2,4-difluoro-phenoxy)-nicotinic acid
MW 251.19; MS (mie) 252 (M +1).
PREPARATION 4
£-{3-chloro-phenoxy)-nicotinic acid
MW 24G.65; MS (mie) 250 (M +1).
PREPARATION 5
Z-{3-Methoxy -phenoxy)-nicotinic acid
MW 245.23; MS (m/e) 261 (M'+18).
PREPARATION 6

Z-{pyridin-3-yloxy)-nicotinic acid

A solution of 2-(Pyridin-3-vioxy)-nicotinic acid ethyl ester (0.419 grams. 1.71 mmole) in
ethanct {10 mi) and 1 N sodium hydroxide (4 ml) was refluxed for 4 hours. The mixlure was
poured into 100 mi water, acidified to pH 4 with 1 N hydrochloric acid and concentrated o
dryness io give a solid (0.643 g). MW 216.21; MS (m/e) 217 (M*+1).
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The compounds of Preparations 7-22 were prepared according to the procedure of
Preparation 6 substituting the corresponding ester for 2-(Pyridin-3-yloxy)-nicotinic acid ethyl
ester. The duration of reaction was between 1 and 24 hours.

PREPARATION 7
2-(5-Chloro-pyridin-3-yloxy)-nicotinic acid

MW 250.65; MS (m/e) 251 (M*+1).

PREPARATION 8
2-(3-Nitro-phenoxy)-nicotinic acid

M.P. 172-174°C; MW 260; MS (m/e) 261 (M*+1) Anal. calcd. for C;,HsN,0s: C, 55.39:
H, 3.10; N, 10.77. Found: C, 54.71; H, 3.15; N, 10.65.

PREPARATION 9
2-{3-Cyano-phenoxy)-nicotinic acid

M.P. 220-222°C; MW 240.22; MS (m/e) 240 (M").

PREPARATION 10
2-(3-Dimethylamino-phenoxy)-nicotinic acid

MW 258.27; MS (m/e) 259 (M*+1).

PREPARATION 11
2-(3-Acetylamino-phenoxy)-nicotinic acid

M.P. 273-275°C; MW 272.26; MS (m/e) 273 (M"+1). e

4

PREPARATION 12 w

2-(1H-Indol-4-yloxy)-nicotinic acid v

MW 254; MS (m/e) 255 (M"+1). a
PREPARATION 13 «%

2-(3-Trifluoromethyl-phenoxy)-nicotinic acid
M.P. 148-150°C; MW 283.05; Anal. calcd. for C,3HsNO;F3: C, 55.10; H, 2.85; N, 4.95.
Found: C, 54.71; H, 2.51; N, 4.83.
PREPARATION 14
2-(3-Tetrazol-1-yl-phenoxy)-nicotinic acid
M.P. 185-188°C; MW 283.2; MS (m/e) 282 (M*-1).
PREPARATION 15
2-(3-Methylsulfanyl-phenoxy)-nicotinic acid
MW 261.302; MS (m/e) 262 (M"+1).
PREPARATION 16
2-(3-Acetyi-phenoxy)-nicotinic acid
MW 257.248; MS (m/e) 256 (M'-1).
PREPARATION 17
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2-{3-Trifiuoromethoxy-phenoxy)-nicotinic acigd
MW 299.208, MS (m/e) 300 (M+1).
PREPARATION 18
2:i3,4-difluoro-phenoxy)-nicotinic acid
MW 251.20;, MS (m/e) 261 {iM').

PREPARATION 19
£-(3,5-difluoro-phenoxy)-nicotinic acid
MW 251.20; MS (mie) 252 (M"+1),
PREPARATION 20
£-{3-Fluoro-phenoxy)-nicotinic acid
M.P. 135-137°C; Anal. caicd. for C,,HgNO,F: C, 61.79; H, 3.46, N, 5 061, Found: C,
61.51, 4, 3.69; N, 5.78,

PREPARATION 21
2-{Benzoj1,3]dioxol-5-yloxy)-nicotinic acid
M.P. 162-164°C; 'H NMR (DMSO-d®) d 6.0 (2H, s), 6.5-8.3 (6 H, m}.
PREPARATION 22
2-(3-Dimethylcarbamoyi-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyi)-benzyl]-
nicotinic acid

'H NMR (DMSO-d°) d 2.88 (3H, s), 2.93 (3H, s), 7.08 (4H, m), 7.42 (1H, m), 8.22 (2

PREPARATION 23
2-{pyridin-3-yloxy)-nicotinic acid ethyl ester

A solution 2-Chloro-nicotinic acid ethyl ester (0.53 grams, 2.85 rmmole), cesium
carbonzle {2.328 grams, 5.73 mmole) and Pyridin-3-ol (0.271 grams, 7 85 mmole} in
dimethylformamide {20 ml) was hesated to 65°C for 10 hours. The mixture was diluted with
300 mi water and extracted with ethyl acetate. The combined extracts were washed with
waier and brine, dried over Na,$0,, filtered, and concentrated to an oil (0.5% 5. MW 244 .25;
MS (mie) 244 (M7

The compounds of Preparations 24-43 were prepared according to the procedure of
Preparation 23 substituting the corresponding alcohol for Pyridin-3-al. The duration of reaction
was between 1 and 24 hours,

PREPARATION 24
2-(5-Chloro-pyridin-3-yloxy)-nicotinic acid ethyl esier

A solution of 2-Chioro-nicetinic acid ethyl ester (2.07 grams, 11.2 ynole), Cesium
carbonzte {7.27 grams, 22.3 mmole} and 5-chloro-3-pyridinol (1.45 grams. 11.2 inmole) in dry
dimetiwiformamide (40 ml) was stirred at 90°C overnight. The suspension was cooled to

room temperature,  poured into water and extracted with diethyl ether. The combined
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organics were washed with water and brine, dried over MgSO,, and concentrated to a tan
solid. Recrystalization from hexane gave a yellow solid (1.0 g). M.P. 65-69°C; Anal. calcd. for
C13H11CIN2O3: C, 56.03; H, 3.98; N, 10.05. Found: C, 56.14; H, 4.04; N, 10.16.
MW 278.72; MS (m/e) 279 (M*+1).
PREPARATION 25
2-(3-Nitro-phenoxy)-nicotinic acid ethy! ester
M.P. 70-72°C; MW 288.26; MS (m/e) 289 (M"+1).
PREPARATION 26
2-(3-Cyano-phenoxy)-nicotinic acid ethyl ester
MW 268; '"H NMR (CDCl,) d 1.4 (3H, 1), 4.39 (2 H, q), 7.12-8.4 (7 H, m).
PREPARATION 27
2:(3-Dimethylamino-phenoxy)-nicotinic acid ethyl ester
MW 286.33; MS (m/e) 287 (M +1).

PREPARATION 28
2-(4-Cyano-phenoxy)-nicotinic acid ethyl ester 1
MW 268; MS (m/e) 268 (M"). .
PREPARATION 29 s

2-(3-Acetylamino-phenoxy)-nicotinic acid ethyl ester
MW 300.32; MS (m/e) 301 (M*+1).

PREPARATION 30 w

2-(3-chloro-phenoxy)-nicotinic acid ethyl ester

MW 277.71; MS (m/e) 278 (M"+1). .
PREPARATION 31 -

2-(1H-Indol-4-yloxy)-nicotinic acid ethyl ester %

MW 282; 'H NMR (DMSO-d®) d 5.9 (1H, s), 6.4-8.4 (7 H, m), 11.20 (1 H, bs).
PREPARATION 32
2-(3-Trifluoromethyl-phenoxy)-nicotinic acid ethyl ester
M.P. 46-48°C; MW 311; MS (m/e) 312 (M*+1).
PREPARATION 33
2-(3-Tetrazol-1-yl-phenoxy)-nicotinic acid ethyl ester
M.P. 100-102°C; MW 311.27; MS (m/e) 312 (M*+1).
PREPARATION 34
2-(3-Methylsulfanyl-phenoxy)-nicotinic acid ethyl ester
MW 289.356; MS (m/e) 290 (M*+1).
PREPARATION 35

2-(3-Acetyl-phenoxy)-nicotinic acid ethyl ester
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MW 285.302; MS (mie) 286 (M"+1),
PREPARATION 36
2-(3-Trifluoremethoxy-phenoxy)-nicotinic acid ethyi ester
MW 327.262; MS (m/e) 32& (M"+1).
PREPARATION 37

MW 279.26; MS (m/e) 279 (Mm°).

PREPARATION 38

2-(3.5-ditluoro-phenoxy)-nicotinic acid ethyl ester
MW 276.26; MS (m/e) 279 (11°).

PREPARATION 39
2-(3-Fluoro-phenoxy)-nicotinic acid ethyl! ester
MW 261.26 MS (mie) 262 {M"),

PREPARATION 40

2-(3-Cyano-4-fluoro-phenoxy)-nicotinic > acid ethyi ester
MW 286.28 MS (mie) 286 ("),

PREPARATION 41
2-(Benzoj1,3idioxol-5-yloxy)-nicotinic acid ethyl ester
MW 287, 'H NMR (DMSC-¢®) d 1.2 (3H, 1), 4.30 (2 H, g, 60(2H. 5,6584 (6H

PREPARATION 42
2-(3-Dimethylcarbamoyi-phenoxy)-nicotinic acid ethyi ester
'H NMR (CDCL,) d 1.36 {3H, 1), 3.00 (3H, 5), 3.07 (3H, s), 4.38 (2H, 33, 7.06 (1H, m),
7AiM m), 7.24 (2 H, m), 7.42 (1H, m), 8.24 (2 H, dd).
PREPARATION 43
2-(3-F ormyl-phenoxy)-nicotinic acid ethyl ester
MW 271.20 MS (m/le) 271 (147).

PREPARATION 44
£-Chloro-nicotinic acid ethyl ester
1o a solution 2-Chloro-nicotinic acid (12.5 g) in Ethanol (250 ml) was added thionyl

chloride (5.77 ml) dropwise and refluxed for 1.5 hours. The mixture was toncentrated to
remove sthanol and diluted with 300 mi water.  Solid sodium bicarbonate was added o adjust
the solution to pH 8.0. This was exiracted with ethyl acetate, wahed with water, saturated
bicarbenate solution, water and brine, dried over Na,SO,, filtered and concenirated to a yellow
fiquid (10.0 g). MW 185.61; MS (m/e) 185 (M),

PREPARATION 45

2-{4-Cyano-phenoxy)-nicotinic acid
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A solution of 2-(4-Cyano-phenoxy)-nicotinic acid methyl ester (0.200 grams, 0.787
mmole) in tetrahydrofuran (3 ml) and 1 M LiOHeH,0O (1.97 mi) was stirred over night. The
mixture was diluted with 25 mi water, acidified to pH 1with 2 N hydrochloric acid and filtered to
give a white solid (0.144 g). MW 240; 'H NMR (DMSO-d°) d 7.2 (3H, m), 7.90 (2 H, m), 8.35
(2H,m), 13.5 (1 H, bs).

The compounds of Preparations 46 was prepared according to the procedure of
Preparation 45 substituting the corresponding ester for 2-(4-Cyano-phenoxy)-nicotinic acid
methyl ester. The duration of reaction was between 1 and 24 hours.

PREPARATION 46
2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid

MW 258.22 MS (m/e) 258, 257 (M").

Preparation 47

2-{4-aminomethyi-phenyl)-propan-2-ol

To a stirred solution of 4-(1-hydroxy-1-methyi-ethyl)-benzonitrile (20.9 g, 0.13 moal.) in
dry tetrahydrofuran (300 mL) at 0°C was added slowly dropwise 1.0M lithium aluminium
hydride in tetrahydrofuran (388 mL, 0.39 mol.). The mixture was refluxed for 30 min. then
cooled to 0°C and quenched with methanol (50 mL) added slowly dropwise. The mixture was
concentrated in vacuo to half volume and diluted with chloroform (1200 mL) then washed with
water (300 mL). The resulting suspension was filtered through Celite and the filtrate layers
seperated. The organic extract was dried (MgS0,) and concentrated to give 16.2g as a light
yellow solid mp 64-6°C. NMR (CDCl,): 7.45 (d, 2H), 7.26 (d, 2H), 3.83 (s, 2H), 1.57 (s, 6H).
GC-MS (m/e, %): 164 (M*, 15), 150 (80), 132 (75), 106 (100).

PREPARATION 48
2-(4-Cyano-phenoxy)-nicotinic acid methyl ester

A solution of 2-(4-Cyano-phenoxy)-nicotinic acid ethyl ester (0.90 grams, 2.44
mmole) in methanol (10 ml) and potassium carbonate (1.01 grams, 7.33 mmole) was refluxed
for 20 minutes. The mixture was diluted with 100 mi water, acidified to pH 1 and filtered to
give a solid (0.200 g). MW 254; MS (m/e) 254 (M").

PREPARATION 49

2-(3-Chloro-phenoxy)-nicotinamide

A solution of 2-(3-Chloro-phenoxy)-nicotinonitrile (7.81 grams, 33.9 mmole), 3%
hydrogen peroxide (190 ml, 169 mmole) and 50 % potassium hydroxide (380 ml, 3.39 mmole)
in ethanol (100 ml) was stirred at 70° C over night. The mixture was concentrated to 250 m!
and cooled to 0°C. A solid was isolated by filtration, dissolved in ethyl acetate, dired over
magnesium sulfate and concentrated to a white solid (6.51 g). M.P. 225-228°C; MW 248.67;
MS (m/e) 250 (M*+1).

PREPARATION 50
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2:{3-Chloro-phenoxy)-nicotinonitrile
A solution 2-Chlore-nicetinonitrile (5.0 grams, 36.1 mmole), cesiur carbonate {23.5
grams, 72.2 mmole) and 3-chiorophenol (4.65 grams, 36.1 mmole) in dimethylformamide (100

mi} was heated to 80°C over night. The mixture was cooled and poured into 500 m! water and
exiracied with diethyl ether.  The combined extracts were washed with water and brine, dried
over MgSQy, filtered, and concenirated to a white solid (8.21 g). M.P. 88-90°C; Anal. caled.
for Ci,+4,N0OCH C, 62.49; H, 3.08. N, 12.15. Found: C,62.43;H, 3.00; N, 12 13
PREPARATION 51
<-{4-Fiuoro-phenoxy)-pyridin-3-ylamine

To a solution 2-(4-F€u0ro-ghenoxy)-&nitro—pyridine (3.00 grams, 12.£4 mmole} in ethyl

acetate (100 mi) was added 10% paitadium on carbon (0.800 g). This was stiaken under 50

psi hydrogen for 1 hour. The celaiyst was removed by filtration, and the solution was
concentrated to give a white solid (2.49 g). M.P. 92-84°C; MW 204.20; MS {mia} 204 (M),
The compound of Preparation 10a was prepared according to the procedure of
Preparation 10 substituting the corresponding nitro for 2-(4-Fluoro-phenoxy - 3-nitro-pyridine.
The duration of reaction was between 1 and 24 hours.
PREPARATION 52

2-(Pyridin-3-yloxy)-pyridin-3-ylamine

MW 187, MS (m/e) 188 (M’ +1).

PREPARATION 53

2-{4-Fiuoro-phenoxy)-3-nitro-pyridine

s carbonate

A solution 2-Chloro-3-nitro-pyridine (5.0 grams, 31.54 mmoie), ce
(257 grams, 78.85 mmole) and 4-fluorophenol (3.6 grams, 34452 mmole) in
dimellwiiormamide (85 ml) was stirred for 2 hours at room temperature. The mixture was
diluted with 250 mi water and exiracted with ethyl acetate. The combined extracts were
washed with 1 N NaOH, water and trine, dried over Na,SO,, filtered, and concentrated to a
yeitow soiid (7.16 g). M.P. 87-89°C; MW 234.1: MS (m/e) 234 (M").

fhe compound of Preparsiion 54 was prepared according to tiw procedure of

Preparation 53 substituting the corresponding alcohol for  4-fluorophens!. The duration of
resction was between 1 and 24 hours.
PREPARATION 54
:{Pyridin-3-yloxy)-3-nitro-pyridine
MW 217.186; MS (m/e) 218 (M"+1).
PREPARATION 55
2-{3-Chioro-phenoxy)-pyridine-3-carbaldehyde

T a solution of methyl sultoxide (0.23 ml, 3.3 mmole) and methylene chioride (10 mi)

al -70"C was added oxalyl chioride (0.20 ml, 2.3 mmole) dropwise over 5 mirtutes and stirred
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for 1 hour. A solution of [2-(3-Chloro~phenoxy)-pyridin-3-yl]-methanol (0.39 grams, 1.7
mmole) in methylene chioride (10 ml) was added to the stirring mixture dropwise and stirred at
- 70°C for 1 hour. It was warmed to - 35°C for 15 minutes and cooled down to - 70°C at which
time triethylamine (1.15 ml, 8.3 mmole) was added and the mixture was warmed to 0°C. The
mixture was diluted with 20 m! methylene chloride and washed with saturated sodium
hydrogencarbonate and brine, dried over Na,SO,, filtered, and concentrated to an orange oil
which was which was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/
hexane to give a yellow oil (0.180 g). MW 233.65; MS (m/e) 234 (M"+1).

The compound of Preparation 56 was prepared according to the procedure of
Preparation 55 substituting the corresponding alcohol for [2-(3-ChIoro-phenoxy)-pyridin-a-yl]-
methanol. The duration of reaction was between 1 and 24 hours.

PREPARATION 56
2-(Pyridin-3-yloxy)-pyridine-3-carbaldehyde

MW 200.20; MS (m/e) 201 (M*+1).

PREPARATION 57
[2-(3-Chloro-phenoxv)-Dvridin-3-vl1-methaLol

To a solution of 2-(3-Chloro-phenoxy)-nicotinic acid ethyl ester (0.5 g) and
tetrahydrofuran (10 ml) at 0°C was added lithium aluminum hydride (0.4 g) in two portions
and stirred for 30 minutes. The solution was allowed to warm to room temperature and stirred
over night. The mixture was quenched with 1 N sodium hydroxide (0.5 ml) and diluted with
water. The mixture was filtered through celite which was washed with ethyl acetate to extract
the product. The combined extracts were washed with water and brine, dried over MgSQ;,,
filtered, and concentrated to an oil (0.39 g). MW 235.67; MS (m/e) 236 (M"+1).

The compound of Preparation 58 was prepared according to the procedure of
Preparation 57 substituting the corresponding ester for 2-(3-Chloro-phenoxy)-nicotinic acid
ethyl ester. The duration of reaction was between 1 and 24 hours.

PREPARATION 58
2-(Pyridin-3-yloxy)-pyridin-3-yll-methanol

MW 202.21; MS (m/e) 203 (M*+1).

PREPARATION 59
3-Tetrazol-1-yl-phenol

To a solution 1-(3-Benzyloxy-phenyl)-1H-tetrazole (0.640 grams, 2.54 mmole) in
ethanol (15 ml) was added 10% palladium on carbon ( ~0.100 g). This was stirred under
hydrogen balloon over night. The catalyst was removed by filtration, and the solution was
concentrated to give a white solid (0.364 g). M.P. 171-172°C; MW 162.12; MS (m/e) 163
(M*+1).

PREPARATION 60




10

20

25

30

(Y]
o

40

-58-

i-{3-Benzyloxy-phenyi}-iH-tetrazole

To a solution of 3-Benzyloxy-phenylamine (1.50 grams, 7.53 mmgaie; and acetic acid
(3 mij at 70°C was added a solution of ethyl orthoformate (1.116g, 7.5 mmole} in acetic
acid {4 mi) and stirred for 4 howrs. To the solution was added sodium azids {1.468g, 228
mimaole; in two portions and stirred for 20 hours at 70 °C. The mixture was exirgcied with ethyl
acetalz. The combined extracts were washed with saturated sodium hydrogencarbonate and
brine, dried over Na,SO,, filtered, and concentrated. The product was gurified via flash
chromatography on silica using 3/1 hexane/ ethyl acetate as eluent to give white crystals
(0.650 g). M.P. 85-86°C; MW 252 25, MS (m/e) 252.8 (M").

PREPARATION 61
3-Methyisulfanyl-phenol

7o a solution of acetic acid {200 mi) was cooled to - 50°C was bubbied in HBr gas (20
g). mi-Methoxyphenylmethylsuifide {20 grams, 130 mmole) and 48% aqueous HBr (10 mi)
was aaded and the mixture was refiuxed for 3 hours. The acetic acid was removed, and the

oif was poured info 150 ml ice water it was extracted with diethyl ether. The combined extracts
were washed with 15% KOH, and the agueous was acidified with concentrated hydrochioric
acid and extracted with diethy! ether. The combined extracts weredried over 8a,SQ,, filtered,
and concentrated to an oil (11.5 gj. MW 140.205; MS (m/e) 141 (M*+1).
PREPARATION 62
1-Methoxy-3-methylsulfanyl-benzene

ether (250 ml) m-Bromoanisole (47.0 grams, 250 mmole) was added slowly with spontaneous
refluxing. Methyl disulfide {16.0 grams, 160 mmole) was added and stirrest for 1 hour. A
solution of water (100 mi) and concentrated hydrochloric acid ( 30 mi) was added as the
mixture was being cooled. The iayers were separated and the aqueous was extracted with
diethyl ether. The combined extracis were dried over MgSQ,, filtered and concentrated to an
oif which: was purified by distilation {20 mm Hg) at 130-135°C. (23.5 g).

PREPARATION 63

2-(Pyridin-3-ylmethoxy)-nicotinic acid ethyl ester

0 a solution of Pyridin-3-yi-methanol (0.59 grams, 5.4 mmole) in dimethylformamide
{20 mi) sodium hydride (0.259 grams, 6.5 mmole) was added and stirred fr 30 minutes, Z-
Chioro-ricotinic acid ethyl ester {1 0 grams, 5.4 mmole) was added via syring= and stirred at
room temperature over night. The mixture was diluted with water (150 ml) and extracted by
:, dried over Na,SQ, filtered, and concentrated to an oil (1.3 g). MW 258.28; MS
{(mie; 253 (M"4 1)

and bri

PREPARATION 64
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2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid

To a solution 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid benzyl ester (1.1 g) in
methanol (15 ml) and ethyl acetate (15 ml) was added 10% palladium on carbon (0.2 g). This
was shaken under 30 psi hydrogen for 2 hours. The catalyst was removed by filtration, and
the solution was concentrated to give a solid which was triturated in methylene chloride/
hexane to give a white solid (0.630 g). MW 273.26; MS (m/e) 274 (M*+1).

PREPARATION 65
2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid benzyl! ester

Into a solution of 2-(3-lodo-phenoxy)-nicotinic acid benzyl ester (1.7 grams, 3.94
mmole), dppf (0.131 grams, 0.24 mmole), Pd(OAc), (0.027 grams, 0.12 mmole) and
triethylamine (0.797 grams, 7.9 mmole) in methanol (10 ml) was bubbled in carbon monoxide

gas for 5 minutes. The mixture was heated to 60°C for 4 hours, poured into 200 ml water, and
extracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSO,, filtered, and concentrated to an oil which was purified via flash chromatography
on silica using 25% ethyl acetate/ hexane as eluent (1.2 g). MW 363.39; MS (m/e) 364
(M*+1).
PREPARATION 66
2-(3-lodo-phenoxy)-nicotinic acid benzyl ester

A solution 2-Chloro-nicotinic acid benzyl ester (1.7 grams, 6.86 mmole), cesium
carbonate (4.5 grams, 13.7 mmole) and 3-iodophenol (1.7 grams, 7.54 mmole) in
dimethylformamide (20 ml) was stirred for 2 hours at 70-80°C. The mixture was poured into
150 ml water and extracted with diethyl ether. The combined extracts were washed with
water and brine, dried over MgSQ,, filtered, and concentrated to an oil which was purified via
flash chromatography on silica using 30% ethyl acetate/ hexane as eluent (2.32 g). MW
431.24; MS (m/e) 432 (M"+1).

PREPARATION 67

2-Chloro-nicotinic acid benzyl ester

A solution 2-Chioro-nicotinic acid (3.0 grams, 19.0 mmole), potassium carbonate (6.5
grams, 48.0 mmole) and benzyl bromide (2.8 ml, 24.0 mmole) in dimethylformamide (20 mi)
was stirred at room temperature over night. The mixture was poured into 200 ml water and
extracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSO,, filtered, and concentrated to an oil which was purified via flash chromatography
on silica using 10% ethyl acetate/ hexane as eluent (2.8 g). MW 247.69; MS (m/e) 247 (M* ).
PREPARATION 68

C-(5-Chloro-furan-2-yl)-methylamine

To a solution of 5-Chloro-furan-2-carbaldehyde oxime (1.38 grams, 9.5 mmole) in
tetrahydrofuran (30 ml) was added dropwise 1.0 M lithium aluminum hydride (21 ml, 21
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mmoie) and refluxed for 30 minutes. The mixture was cooled to 6°C and quenched with 5 ml
methanol and 5 mi saturated NH,Ci. The mixture was poured into 150 mi water and extracted
with diethyi ether.  The combined extracts were washed with water anc brine, dried over
MgSQG,, filtered, and concentrated 1o an oil (0.403 g). MW 131.57; MS (m/e} 130/131 (M™ ).

The compounds of Preparations 69-71 were prepared according ¢ the procedure of
Preparation 68 substituting the corresponding oxime for 5-Chloro-furan-2-carbaldehyde
oxime. The duration of reaction was between 30 minutes and 24 hours.

PREPARATION 69
C-(5-Methyl-furan-2-yl)-methylamine
MW 111.16; MS (m/e) 111 {M").
PREPARATION 70

C~§4~Chloro-thiophen-z-yl)-methylamine

MW 147 .64
PREPARATION 71
C-Thiazol-2-yl-methylamine
MW 114 19,

PREPARATION 72
§-Chloro-furan-2-carbaldehyde oxime
To a solution 5-Chlorg-furan-2-carbaldehyde (1.3 grams, 9.96 mincie} and NaOAc
(1.8 grams, 21.9 mmole) in melhylene chloride (30 ml) and water (3¢ mi) was added

NH;OHeHCI (0.761 grams, 10.96 mmole) and stirred at room temperature over night. The
mixtuwre was poured into 150 mi water and extracted with diethyl ether. The combined
extracts were washed with water and brine, dried over MgSO,, filtered, and concentrated to a
soiid (1.38 g). MW 145.55; MS (m/e) 145/147 (M" ).

The compounds of Preparations 73-75 were prepared according fc the procedure of
Preparaton 72 substituting the corresponding aldehyde for 5-Chioro-furan-2-carbaldehyde.
Tre duration of reaction was between 1 and 24 hours.

PREPARATION 73
3-Methyl-furan-2-carbaldehyde oxime

Mixture of E/Z isomers; MW 125.11; '"H NMR (CDCl3) d 2.32 (3H, 53, 6.03 (1 H. d),
692{1 H, d).6.0(2H,s),6.48 (1 H.d), 7.22 (1 H, d), 7.42 (1H,s),7.91 (1 + 3)

PREPARATION 74

4-Chioro-thiophene-2-carbaldehyde oxime

MW 161.82.
PREPARATION 75
Thiazole-2-carbaldehyde oxime

MW 12817,
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PREPARATION 76
5-Chioro-furan-2-carbaldehyde

A solution of 5-Nitro-furan-2-carbaldehyde (14.1 g,) in concentrated hydrochloric acid
(60 mi) was steam distilled until ~150 ml liquid was collected. The mixture was poured into
150 mi water and extracted with diethyl ether. The combined extracts were washed with
saturated NaHCO;, water and brine, dried over MgSO,, filtered, and concentrated to an oil
which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as
eluent to give a white solid (1.3 g). MW 130.53; MS (m/e) 129/131 (M™+1).

PREPARATION 77
2,4,6-Trifluoro-benzylamine

A solution of 2-Bromomethyl-1,3,5-trifluoro-benzene (2.0 g,8.9 mmole) and HMTA
(3.1 grams, 22.2 mmole) in chloroform (35 ml) was refluxed for 18 hours. A resulting
precipitate was isolated by filtration and taken up into methanol (10 ml), water (5 mi) and

concentrated hydrochloric acid (5 ml) and refluxed for 4 hours. The mixture was poured into
200 m! water and washed with diethyl ether. The aqueous was basified with 5 N sodium
hydroxide and extracted with diethyl ether. The combined extracts were washed with water
and brine, dried over MgSO,, filtered, and concentrated to an oil which solidified on standing
(1.32 g). MW 161.14; MS (m/e) 145 (M"-NH, ).

The compounds of Preparation 78-79 were prepared according to the procedure of
Preparation 77 substituting the corresponding halide for 2-Bromomethyl-1,3,5-trifluoro-
benzene. The duration of reaction was between 1 and 24 hours.

PREPARATION 78
C-(5-Chloro-thiophen-2-yl)-methylamine

MW 147.64; MS (m/e) 147 (M").

PREPARATION 79
C-(3,5-Dichloro-thiophen-2-yl)-methylamine

MW 182.08; MS (m/e) 181-186 (M").

PREPARATION 80

C-(3.4-Dichloro-thiophen-2-yl)-methylamine

To a solution 3,4-Dichloro-thiophene-2-carboxylic acid amide (0.640 grams, 3.3

mmole) in tetrahydrofuran (20 ml) was added dropwise 1.0 M lithium aluminum hydride (7 m,
7 mmole) and stirred at room temperature for 30 minutes. The mixture was cooled to 0°C and
quenched with 3 mi methanol and 5 ml saturated NH,Cl added dropwise. The mixture was
poured into 100 ml water and extracted with diethyl ether. This was then filtered through
celite. The combined extracts were washed with water and brine, dried over MgSO,, filtered,

and concentrated to an oil which was purified via flash chromatography on silica using 5%
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methanol/ methylene chloride as eluent to give an oil (0.335 g). MW 182.08. 'H NMR (CDCl,)
d4.01(2H, s}, 7.09 (1 H,s).

The compounds of Preparations 81-88 were prepared according to the procedure of
Preparation 80 substituting the corresponding amide for 3,4-Dichloro»thiophene-2-carboxyiic
acid amide. The duration of reaction was between 30 minutes and 24 hours.

PREPARATION 81
C-(B-Chloro-thiophen-z-yl)-methylamine
MW 147.64; 'H NMR (CDCl3) d 3.99 (2H, s), 6.86 (1 H, d), 7.16 (15 d).
PREPARATION 82

C-BenzolbIthioghen-Z-yI-methylamine

MW 163.26; MS (m/e) 163 (M").
PREPARATION 83

C-{S*Trifiuoromethyl-thioghen-z-yl[-methylamine

MW 181.20; MS (m/e) 181 (M").
PREPARATION 84
2-(5-Aminomethyl-thiophen-2-yl)-propan-2-o!

MW 171.29.

PREPARATION 85
2-(5-Aminomethyl-3-chloro-thiophen-2-yl)-propan-2-ol

MW 205.73; 'H NMR (CDCl;) d 1.69 (6H, s), 3.92 (2 H, s), 6.69 (1 H, s).

PREPARATION 86
2-{5-Aminomethyl-furan-2-yl)-propan-2-ol

MW 155.22; 'H NMR (CDCl3) d 1.56 (6H, s), 3.77 (2H, s), 6.02 (1H, 43, 6.06 {1 H,d)

PREPARATION 87
3-(5-Aminomethyl-thiophen-2-yl)-pentan-3-ol
MW 199.35; 'H NMR (CDCl,) d 0.85 (6H, 1), 1.82 (4H, ), 3.97 (2H, 5}, 6.67 (1 H, d)
6.73 (1 H.d)

PREPARATION 88
2-(5-Aminomethvl-4-chloro-thiophen-z-yl)-propan-2~03
MW 205.73; '"H NMR (CDCl3) d 1.60 (BH, s), 3.92 (2H, 5), 6.71 (1H, 5).
PREPARATION 89

3,4-Dichloro-thiophene-2-carboxylic acid amide

To a stirred suspension of 3.4-Dichloro-thiophene-2-carboxylic acid (1.0 grams, 5.08
mmolej in methylene chiroride {20 mi) and dimethylformamide (0.2 mi) was added thionyl
chioricie (1.9 mi, 25.3 mmole) and refluxed for 3 hours. The mixture was concentrated to give
an oil. The oil was taken up in methylene chioride (15 ml), cooled to 0°C and NH, gas was

bubbled in for 5 minutes and stirred for 20 minutes. The mixture was diluted with methylene
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chloride (150 ml) washed with water and brine, dried over MgSO,, filtered, and concentrated
to a solid which was purified via flash chromatography on silica using 2.5 % methanol/
methylene chloride as eluent to give a solid which was triturated in methylene chloride to give
a white solid (0.475 g). MW 196.06; MS (m/e) 195/197 (M* ).

The compounds of Preparations 90-92 were prepared according to the procedure of
Preparation 89 substituting the corresponding acid for 3,4-Dichloro-thiophene-2-carboxylic
acid. The duration of reaction was between 1 and 24 hours.

PREPARATION 80
3-Chloro-thiophene-2-carboxylic acid amide

MW 161; MS (m/e) 161/163 (M").

PREPARATION 91
5-Trifluoromethyl-thiophene-2-carboxylic acid amide

MW 195.18; MS (m/e) 196 (M"+1).

PREPARATION 92
5-(1-Hydroxy-1-methyl-ethyl)-furan-2-carboxylic acid amide

MW 169.18; 'H NMR (DMSO0-d®) d 1.40 (6H, s), 5.20 (1H, d), 6.26 (1H, d), 6.93 (1 H,
d),7.24 (1 H, bs), 7.58 (1 H, bs).

PREPARATION 93
4-(2,2,2-Trifluoro-ethoxy)-benzylamine

To a solution 4-(2,2,2-Trifluoro-ethoxy)-benzonitrile (0.5 grams, 2.48 mmole) in
tetrahydrofuran (10 mi) was added 1.0 M lithium aluminum hydride (6.2 ml, 6.2 mmole) and
refluxed for 40 minutes. The mixture was cooled to 0°C and quenched with 5 mi methanol
added dropwise and diluted with saturated NH,ClI (50 ml). The mixture was extracted with
diethyl ether. The combined extracts were washed with brine, dried over Na,SO,, filtered, and
concentrated to an oil which was purified via flash chromatography on silica using 5%
methanol/ methylene chloride as eluent to give an oil (0.230 g). MW 205.18; MS (m/e)
206(M"+1).

The compounds of Preparations 94-106 were prepared according to the procedure of
Preparation 93 substituting the corresponding nitrile  for 4-(2,2,2-Trifluoro-ethoxy)-
benzonitrile. The duration of reaction was between 30 minutes and 24 hours.

PREPARATION 94
4-Difluoromethoxy-benzylamine

MW 173.18; 'H NMR (CDCl;) d 3.85 (2H, s), 6.48 (1H, t), 7.09 (2H, m), 7.30 (2 H,

PREPARATION 95
C-(1H-Indol-5-yl}-methylamine
MW 146.21; MS (m/e) 146 (M").
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PREPARATION 96
5-Fluoro-thiophene-2-(2-methylamine)

"H-NMR (CDCly): d 6.47 {m, 1H), 6.26 (m, 1H), 3.91 (m, 2H). GC-MS (m/e, %) 131
(M*, 100).

PREPARATION 97

4vAminomethyl-z,ﬁ-di-tert-butyl-ghenol
MW 235, MS (m/e) 235 {M").

PREPARATION 98

2,3-Difluoro-benzylamine

MW 143.14.
PREPARATION 99
2-(4-Aminomethyl-2-chloro-phenyl)-propan-2-oi
MW 199.70; MS (m/e) 199/201 (M").
PREPARATION 100
2-(4-Aminomethyl-3-chloro-phenyl)-propan-2-oi
MW 189.70; MS (m/e) 198/200 (M*+1).
'HNMR (CDCly) d 1.54 {(6H,'s), 3.89 (2H, ), 7.31 (2H, m), 7.48 (1 . d).
PREPARATION 101
1-(4-Aminomethyl-phenyl)-cyclobutanol
MW 177.27, MS (mle, %} 177 (M", 3), 160 (45), 148 (100).
PREPARATION 102
i-{4-Aminomethyl-phenyl)-prop-2-yn-1-ol
MW 161.22, MS (mle, %) 160(M", 15), 115 (20), 106 (100).
PREPARATION 103
4-(2-Methyl-[1,3]dioxolan-2-yl)-benzylamine
MW 193.248; MS (m/e) 178 (M*-NH;).
PREPARATION 104

C-(1,4-Dioxa-spiro[4.5]dec-8-yl )-methylamine

MW 171.241; MS (m/e) 172 (M"+1).

PREPARATION 105

1-{4-Aminomethyl-phenyl)-ethanol

MW 151.21; MS (m/e) 152 (M"+1).

PREPARATION 106

2-(4-Aminomethyl-3-fluoro-phenyl)-propan-2-ol
'HNMR (CDCl3) d 1.54 (6H, s), 3.89 (2H, s), 7.30 (2H, m), 7.48 (1 I, s).
Preparation 107

4-{1-hydroxy-1-methyl-ethyl)-benzonitrile.
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To a stired solution of 4-cyanoacetophenone (49.5 g, 0.34 mol) in dry
tetrahydrofuran (400 mL) at -78°C was added dropwise 3.0M methylmagnesium chioride (150
mL, 0.45 mol.). The mixture was allowed to slowly warm to 0°C over 3.5h then quenched with
methanol (80 mL) added dropwise. The mixture was poured into water (1000 mL) and
acidified to pH~3 with oxalic acid then extracted with ethyl acetate (2 X 500mL). The organic
extracts were combined and washed with water (2 X 100 mL), brine (100 mL), dried (MgSO,)
then concentrated to give a white residue. Flash Chromatography on Silica Gel eluting with
20% ethyl acetate/ hexanes yielded 13.5g clear oil which solidified upon standing mp 45-7°C.

PREPARATION 108
4-(2,2,2-Trifluoro-ethoxy)-benzonitrile

To a solution 4-cyanophenol (5.0 grams, 42.0 mmole) in HMPT (40 ml) was added

sodium hydride (1.68 grams, 42.0 mmole) and stirred for 15 minutes at room temperature.
Via syringe 2,2,2-trifluoroethyl methane sulphonate (8.98 grams, 50.4 mmole) was added and
the mixture was stirred at 140°C over night. The mixture was cooled to room temperature,
diluted with 300 ml ice water and 50 mil 2 N hydrochloric acid and extracted with diethyi ether.
The combined extracts were washed with water, 1N sodium hydroxide and brine, dried over
Na,SO,, filtered, and concentrated to an oil which was purified via flash chromatography on
silica using 25% diethyl ether/ hexane as eluent to give an oil (2.68 g). Synthesis 727 (1980).
PREPARATION 109
1-(5-Chloro-thiophen-2-yl)-ethylamine

A solution of 1-(5-Chloro-thiophen-2-yl)-ethanone (5.0 grams, 31.0 mmole) in
formamide (6 ml, 150.0 mmole) was stirred at 160°C for 18 hours. The mixture was poured
into 200 ml and extracted with diethyl ether. The combined extracts were washed with water
and brine, dried over MgSO,, filtered, and concentrated to an oil which was purified via flash
chromatography on silica using 20% ethyl acetate/ hexane as eluent to give an oil. The oil
was taken up in 26 mi 6 N NaOH, 20 ml methanol and 5 ml tetrahydrofuran and refluxed for
three hours. The mixture was poured into 200 ml and extracted with diethyl ether. The
combined extracts were concentrated to give a dark oil (2.3 g). MW 161.67; MS (m/e) 161
(M").

The compounds of Preparation 110-111 were prepared according to the procedure of
Preparation 109 substituting the corresponding aldehyde or ketone for 1-(5-Chloro-thiophen-
2-yl)-ethanone. The duration of reaction was between 30 minutes and 24 hours.

PREPARATION 110
C-(5-Methyl-thiophen-2-yl)-methylamine

MW 127.23; MS (m/e) 127 (M").

PREPARATION 111
C-(3-Methyl-thiophen-2-yl)-methylamine
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MW 127 .23, MS (m/e) 127 (M").
PREPARATION 112
S-Aminomethyl-1,3-dihydro-indol-2-one
To & solution of 2-Oxo-2,3-dihydro-1H-indole-5-carbonitrile ( 1.3 g} in methano! (30
mi) was added 10% PtO, ( 0.200 g). This was shaken under 44 psi hydrogen over night. The
catalyst was removed by filtration, and the mixture was dried over Na,S0O,. The solution was
concentrated to give a yellow solid. (1.1 g). MW 162; MS (m/e) 162 (M").
PREPARATION 113
2-Ox0-2,3-dihydro-1H-indole-5-carbonitrile
A solution of 3,3-Dibromo-2-0x0-2,3-dihydro-1H-indole-5-carbonitriie {10.5 grams,
33.3 mmole) and Zn dust (22.0 grams, 338.5 mmole) in acetic acid (250 mij was stirred at

room temperature for 45 minutes. The mixture was filtered through celite and concentrated to
dryness. The resulting oil was diluted with 300 mi water and extracted with ethyl acetate. The
combined extracts were washed with 1 N sodium hydroxide and brine, dried over MgSO,,
filtered, and concentrated to give a white solid (1.9 g). MW 158.
PREPARATION 114
3.3-Dibromo-2-0x0-2,3-dihydro-1H-i ndole-5-carbonitriie

To a solution of 1H-Indole-5-carbonitrile (5.0 grams, 35.2 mmole) in t-Butanol (300 mi)

was added pyridinium bromide perbromide (37.5 grarms, 105.6 mmole) over 10 minutes and

stirred at room temperature for 2 hours. The mixture was concentrated to an orange oil. The
resulting oit was diluted with 500 mi water and extracted with ethyl acetate. The combined
extracts were washed with water and brine, dried over Na;SQ,, filtered, and concentrated to
give a yellow solid (10.37 g). MW 315.95; MS (m/e) 316 (M*+1).

PREPARATION 115

6-Amino-3H-benzooxazol-2-one

A solution of 6-Nitro-3H-benzooxazol-2-one (8.4 grams, 46.0 mmole} and Tin (16.0 a)
in concentrated hydrochloric acid {100 ml) was stirred at 60°C for 2 hours. The mixture was
diluted with water, basified to pH 12 and extracted with ethyl acetate. The combined extracts
were cried over Na,SQ,, filtered, and concentrated to give an orange solid (.45 g). MW 150;
MS (m/e) 151 (M"+1).

PREPARATION 116

6-Nitro-3H-benzooxazol-2-one

A solution of 3H-Benzooxazol-2-one (10.0 g) in concentrated HND; (100 ml) was
stirred at 40°C. A precipitate formed and the reaction temperature rose. it was cooled below
50 °C n an ice bath. The mixture was diluted with ice water, and the precipitale was isolated
by filtration. The product was washed with water to give a white solid. (8.4 g). M.P. 239-241.

PREPARATION 117
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5-Aminomethyl-1 H-indole-2-carboxylic acid ethyl ester

A solution of 5-Cyano-1H-indole-2-carboxylic acid ethyl ester (1.8 grams, 8.4 mmole)
and Bus;N'BH, in methylene chloride (80 ml) was refluxed for 4 hours. The mixture was

concentrated to a brown oil which was dissolved in 10% hydrochloric acid (50 mi) and refluxed
for 1 hour. The mixture was extracted with ethyl acetate (discarded) and the pH was
neutralized. The aqueous was extracted with ethyl acetate. The combined extracts were
dried over Na,SO,, filtered, and concentrated to give a solid. (0.920 g). MW 218.258; MS
(mle) 218 (M*).

PREPARATION 118

3,5-Di-tert-butyl-4-hydroxy-benzonitrile
A solution of 3,5-Di-tert-butyl-4-hydroxy-benzaldehyde oxime (3.0 grams, 8.4 mmole)

in acetic anhydride (6 ml) was was refluxed for 2 hours. The mixture was cooled to 0°C and
saturated sodium hydrogencarbonate was added. The mixture was extracted with methylene
chloride. The combined extracts were washed with saturated NaHCO;, dried over Na,SO,,
filtered, and concentrated to give a solid. This was dissolved in diethyl ether and extracted with
1 N sodium hydroxide which was then acidified to pH 1 and extracted with ethyl acetate. The
extract was dried and concentrated to a yellow solid which was recrystalized from ethyl
acetate/ hexane to give white crystals (1.05 g). MW 231; MS (mie) 249 (M* +NH4").
PREPARATION 119
3,5-Di-tert-butyl-4-hydroxy-benzaldehyde oxime

A solution of 3,5-Di-tert-butyl-4-hydroxy-benzaldehyde (10.0 grams, 42.67 mmole),

NH,OHeHCI (14.83 grams, 213.3 mmole) and 40% KOH (80 ml) in methanol (100 ml) was

stired at room temperature over the weekend. The mixture was concentrated to remove

methanol. The aqueous phase was acidified and extracted with ethyl acetate. The combined
exiracts were washed with water and brine, dried over Na,SQ,, filtered, and concentrated to
give a yellow solid. (8.9 g). M.P. 122-124°C; MW 249; MS (m/e) 249 (M*).

The compound of Preparation 120 was prepared according to the procedure of
Preparation 119 substituting the corresponding aldehyde for 3,5-Di-tert-butyl-4-hydroxy-
benzaldehyde. The duration of reaction was between 1 and 48 hours.

PREPARATION 120
4-Hydroxy-3,5-dimethyl-benzaldehyde oxime

MW 165; MS (m/e) 166 (M"+1).

PREPARATION 121
4-Aminomethyl-2,6-dimethyl-phenol

A solution of 4-Hydroxy-3,5-dimethyl-benzaldehyde oxime (1.0 grams, 6.06 mmole) in
acetic acid (30 ml) and Zn dust (4.0 grams, 61.2 mmole) was stirred at ~60°C for 2 hours.

The mixture was filtered through celite, basified by aqueous ammonium hydroxide and
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extracted with chloroform. The combined extracts were dried over MgSQ,, filtered, and
concentrated to give a foam (0.80 g). MW 151; MS (mle) 151 (M").
PREPARATION 122
1-{2-Chloro-phenyl)-ethane-1,2-diol
To a vigrouosly stirred mixture of AD-mix (1 4g) in water (5 ml) and t-butanol (5 mi) at
0°C was added 1-Chloro-2-vinyi-benzene (0.140 grams, 1.0 mmole) and stirred at 0°C for 2

hours. To the mixture sodium sulfite (1.5 g) was added and allowed to warm to room
temperature for 1 hour. The mixture was extracted with methylene chloride. The combined
exlracts were washed with brine, dried over Na,SO,, filtered, and concentrated to give a
colorless ol {(0.190 g). MW 172.61; MS {m/e) 190 (M* +18).
PREPARATION 123
4-Chioro-5-(1-hydroxy-1 -methyl-ethyl)-thiophene-2-carboxylic acid amide

A soiution of 4-Chloro-5-{1-hydroxy-1 -methyl-ethyl)-thiophene-2-carboxylic acid methyl

ester (2.4 g) in condensed NH; (20 ml) and methanol (10 mi) was stirred at room temperature

in a seaied tube for 3 days. The soivent was evaporated to give a solid which was purified via

flash chromatography on silica using 5% methanol/ methylene chloride as efuent to give a tan
solid. This was friturated in diethyl ether to give a white solid (1.6 g). MW 219.71; MS (m/e)
237 (M" +18) 220 (M’ +1) .

The compounds of Preparations 124-125 were prepared according to the procedure
of Preparation 123 substituting the corresponding ester for 4-Chloro-5-(1-hydroxy-1-methyl-
ethyi)-thiophene-2-carboxylic acid methyl ester. The duration of reaction was between 1 and
72 hours,

PREPARATION 124
5-{1-Ethyl-1-hydroxy-propyl)-thiophene-2-carboxylic acid amide

MW 213.33; MS (m/e) 213 (M").

PREPARATION 125
3-Chioro-5-(1-hydroxy-1-methyl-ethyl)-thiophene-2-carboxylic acid amide

MW 186.63; 'H NMR (CDCi,) d 1.63 (6H, s), 6.85(1H, s).

PREPARATION 126
4-Chloro-5-(1-hydroxy-1-methyl-ethyl)-thiophene-2-carboxylic acid methyl ester

To a solution of diisopropyl amine (6 ml, 38.9 mmole) in tetrahydrofuran (15 ml) at 0°C
was added dropwise 2.5 M nBul.i {16 ml) and stirrred at 0°C for 10 minutes. The mixture was
cooled to -78°C and 4-Chloro-thiophene-2-carboxylic acid (3.0 grams, 185 mmole) in
tetrahydrofuran (15 ml) was added dropwise and stirred for 20 minutes then acetone {1.6 mL,
22.2 mimol.) was added and the mixture was allowed to warm to room temperature over 1
hour. The mixture was poured intoe 200 mi water and extracted with diethyi ether. The

agueous was acidified to pH 4 with oxalic acid and extracted with methylene chioride. The
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combined extracts were washed with water dried over MgSO,, filtered, and concentrated to a
solid. This was taken up in diethyl ether (100 mi) and treated with CH,N, at 0°C. The
reaction was quenched with acetic acid, diluted with diethyl ether (300 mi) and washed with
saturated NaHCO; water, and brine , dried over MgSO,, filtered, and concentrated to give an
oil which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as
eluent to give a solid (2.42 g). MW 234.72; MS (mfe) 234/236 (M"+1).

The compounds of Preparations 127-129 were prepared according to the procedure
of Preparation 126 substituting the corresponding acid for 4-Chloro-thiophene-2-carboxylic
acid. The duration of reaction was between 1 and 24 hours.

PREPARATION 127
5-(1-Hydroxy-1 -methyl-ethyl)-furan-2-carboxylic acid amide

MW 184.21; MS (m/e) 184 (M").

PREPARATION 128
5-(1-Ethyi-1-hydroxy-propyl)-thiophene-2-carboxylic acid methyl ester

MW 228.34; MS (m/e) 228 (M*).

PREPARATION 129
3-Chloro-5-(1-hydroxy-1 -methyl-ethyl)-thiophene-2-carboxylic acid methyl ester
MW 234.70; 'H NMR (CDCl;) d 1.62 (6H, s), 3.85 (3H, s), 6.84 (1H, s).
PREPARATION 130
5-Amino-pentanoic acid ethyl ester

A solution of 5-Amino-pentanoic acid (1.06 grams, 9.0 mmole) and thionyl chloride
(20.0 ml) was stirred at room temperature for 2 hours. The solvent was evaporated and
ethanol (26.5 ml) was added and gently warmed. After 2 hours the solution was concentrated
to give a yellow solid ( 0.580 g). MW 145.22; MS (m/e) 146 (M* +1 )-

The compound of Preparations 131 was prepared according to the procedure of
Preparation 130 substituting the corresponding acid for 5-Amino-pentanoic acid. The
duration of reaction was between 1 and 24 hours.

PREPARATION 131
trans-4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester

MW 185.28; MS (m/e) 186 (M"+1).

PREPARATION 132

5-(1-Hydroxy-1 -methyl-ethyl)-furan-2-carboxylic acid methyl! ester

To a solution of diisopropylamine ( 7.6 ml, 54.0 mmole) in tetrahydrofuran (20 ml) at

0°C was added 2.5 M nButyl lithium ( 22 ml, 54.0 mmole). The mixture was cooled to -78°C
and a solution of Furan-2-carboxylic acid (3.0 grams, 27.0 mmole) in tetrahydrofuran (20 ml)
was added dropwise and stirred for 20 minutes and acetone (2.4 ml, 32.0 mmole) was added.

The mixture was stirred at -78°C for 10 minutes and allowed to warm to room temperature

e,
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over 1 hour. The mixture was poured into 200 ml water, acidified with oxalic acid to pH 2 and
exiracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSQ,, filtered, and concentrated to give a solid. ( 0.580 g). MW 145 22: MS {mfe) 146
(M”47
PREPARATION 133
3-Chioro-4-(1-hydroxy-1-methyl-ethyl)-benzonitrile

To a solution of 3-Chloro-4-cyano-benzoic acid methyl ester ( 2.0 grams, 10.0 mmole)
in tetrahydrofuran (30 ml) at -40°C was added 3.0 M CH3MgCI (8 ml, 22.0 mmole) dropwise.
The mixture was allowed to warm {0 room temperature over one hour. The reaction was
quenched with 10 ml methanol added dropwise, poured into 200 mi water, acidified with oxalic
acid and extracted with ethyl acetate. The combined extracts were washed with water and
brine, dried over MgSQ,, filtered, and concentrated to give an oil. (2.1 g}. MW 19560, MS
(mie) 195/197 (M*).

The compound of Preparation 134 was prepared according to the procedure of
Preparation 133 substituting the corresponding ester for 3-Chloro-4-cyano-benzoic acid
methyi ester. The duration of reaction was between 1 and 24 hours.

PREPARATION 134
2-Chloro-4-{1-hydroxy-1-methyl-ethyl)-benzonitrile

MW 195.60; MS (m/e) 195/197 (M").

PREPARATION 135
2-Chloro-4-cyano-benzoic acid methyl ester

A solution of 4-Bromo-2-chioro-benzoic acid methyi ester ( 3.1 grams, 12.0 mmole),
Zn(CN), 0.875 grams, 7.0 mmole) and Pd(PPh;), (0.555 grams, 48.0 mmole) in
dimethyiformamide (30 ml) was heated to 90°C over night . The reaction was poured into 200
mi saturated sodium hydrogencarbonate and extracted with diethyl ether. The combined
extracis were washed with water and brine, dried over MgSO,, filtered, and concentrated to
give an oil which was purified via flash chromatography on silica using 20% ethyl acetate/
hexane as eluent to give a white solid. (2.1 g). MW 195.61; MS (m/e) 195/197 (M").

The compounds of Preparation 136 was prepared according to the procedure of
Preparation 135 substituting 3-chioro-4-trifluoromethane sulfonyloxy-benzoic acid methyl ester
for 4-Bromo-2-chloro-benzoic acid methyl ester. The duration of reaction was between 1 and
24 hours,

PREPARATION 136
4-Trifluoroacetyl-benzonitrile

MW 199.13; MS (m/e) 199 (M").

Preparation 137

(S)-(+)-trans-1-(4-Aminomethyl-cyclohexyl)-ethanoi.
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Prepared in an analogous manner to that of Preparation 253 from (S)-(+)-(trans-4-(1-
Hydroxy-ethyl-)cyclohexylmethyl)carbamic acid benzyl ester which was obtained from (trans-4-
Acetyl-cyclohexyimethyl)-carbamic acid benzyl ester using (R)-2-Methyl-CBS-oxazaborolidine
monohydrate in an analogous fashion as that of Preparation 254.

PREPARATION 138

1-{(4-Aminomethyl-phenyl)-2,2 2-trifluoro-ethanol

To a solution of 4-Trifluoroacetyl-benzonitrile ( 0.840 grams, 4.49 mmole) in
tetrahydrofuran (20 ml) was added 1.0 M lithium aluminum hydride (15 ml, 14.8 mmole)
dropwise, stirred at 0°C for 10 minutes and refluxed for 30 minutes. The mixture was cooled
to 0°C, quenched with 10 ml methanol added dropwise and diluted with chiroform (300 ml).
The mixture was washed with water, dried over MgSO0,, filtered, and concentrated to an oil
which was purified via flash chromatography on silica using 5% methanol/ methylene chloride
as eluent to give a solid (0.350 g). MW 205.20; MS (m/e) 205(M").

The compound of Preparation 139 was prepared according to the procedure of
Preparation 138 substituting the corresponding nitrile for 4-Trifluoroacetyl-benzonitrile. The
duration of reaction was between 30 minutes and 24 hours.

PREPARATION 139
7-Aminomethyl-chroman-4-ol

MW 179.24; MS (m/e) 179 (M*).

PREPARATION 140

4-Oxo-chroman-7-carbonitrile

A solution of Trifluoro-methanesuifonic acid 4-oxo-chroman-7-yl ester ( 2.0 grams,
6.80 mmole), Zn(CN), (0.476 grams, 4.1 mmole) and Pd(PPh;), (0.314 grams, 0.27 mmole) in
dimethylformamide (20 ml) was heated to 80°C over night . The reaction was poured into 200
ml 1/1 saturated NaHCO,/ water and extracted with diethyl ether. The combined extracts
were washed with water and brine, dried over MgSOQ,, filtered, and concentrated to give an oil
which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane as
eluent to give a solid. (1.02 g). MW 173.20; MS (m/e) 173 (M").

The compound of Preparation 141 was prepared according to the procedure of
Preparation 140 substituting the corresponding triflate for Trifluoro-methanesulfonic acid 4-
oxo-chroman-7-yl ester. The duration of reaction was between 30 minutes and 24 hours.

PREPARATION 141
3-Chloro-4-cyano-benzoic acid methy! ester

MW 195.61 MS (m/e, %) 195(M", 25), 164 (100).

PREPARATION 142

4-(1-Hydroxy-cyclobutyl)-benzonitrile
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To a solution of 4-Bromo-benzonitrile (2.0 grams, 10.99 mmole) in tetrahydrofuran (30
mi) at -100°C was added dropwise 2.5 M nBuLi (4.8 ml) and stirrred at -100°C for 15 minutes.
Cyclobutanone (0.965 grams, 13.19 mmole) was added dropwise and stirred for 10 minutes
and allowed {o warm to room temperature over 1 hour. The mixture was poured into 200 mi
water and extracted with diethyl ether. The combined extracts were washed with water and
brine, dried over MgSO,, filtered, and concentrated to an oil which was purified via flash
chromatography on silica using 40% ethyl acetate/ hexane as eluent to give a clear oil (1.5 g).
MW 173.23; MS (m/e) 173 (M"}.

PREPARATION 143
4-{1-Hydroxy-prop-2-ynyl}-benzonitrile

To a solution of 4-Forrnyi-benzonitrile ( 1.5 grams, 10.0 mmole) in tetrahydrofuran (20

mi) at -78°C was added 0.5 M ethynyl magnesium bromide (26 ml, 13.0 mmole) dropwise.
The mixture was stirred at - 78°C for 30 minutes and allowed to warm to room temperature
over one hour. The reaction was cooled to 0°C, quenched with 10 ml methanol, poured into
200 mi water, acidified with oxalic acid and extracted with diethyl ether. The combined
extracts were washed with water and brine, dried over MgSO;,, filtered, and concentrated to
give an oil which was purified via flash chromatography on silica using 30% ethyl acetate/
hexare as eluent to give a solid. (1.6 g). MW 157.18; MS (m/e) 157 (M").
PREPARATION 144

3-Chioro-4-trifluoromethanesulfonyloxy-benzoic acid methyl ester

To a solution of 3-Chloro-4-hydroxy-benzoic acid methyl ester ( 15.0 grams, 80.0
mmole), triethylamine (20.2 grams, 200 mmole) and DMAP (1.0 grams, 8.0 mmole) in
methylene chloride (200 mi) at 0°C was added triflic anhydride (17 mi, 100.0 mmole)
dropwise. The mixture was allowed t¢ warm to room temperature and stirred for four hours. It
was diluted with methylene chioride (600 ml), washed with water, dried over MgSQ,, filtered,
and concentrated to give an oil which was purified via flash chromatography on silica using
20% ethyl acetate/ hexane as eluent to give an oil. (20.9 g). MW 322.05; MS {m/e) 322 (M").

PREPARATION 145
4-{1-Azetedinyl)-benzonitrile

A mixture of 6.34 g (52.5 mmol) of 4-fluorobenzonitrite, 3.00 g {52.5 mmol) of
azetidne, 7.26 g (52.5 mmol) of K;COs, and 50 mL of methy! sulfoxide was heated to 60 °C
for 16 h. The cooled mixture was diluted with 200 mL of water and extracted with EtOAc (2 x

150 mi ). The combined organic extracts were washed with water (1 x 150 mi}, brine (1 x 150
mL), dried (Na;S0,), and evaporated to 5.65 g of a white solid. Trituratior: in hexane gave
3.85 ¢ (56% yield) of the title compound as a white solid, mp 98-99°C. 't NMR {CDCl,) d
239-245(2H m), 396 (4 H,t, J=7Hz),632(@2H,d J=9Hz),741(2H,d J=9 Hz);
AMPI MS (mie) 159 (M”+1).

S
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The compounds of Preparations 146-151 were prepared according to the procedure
of Preparation 145 substituting the corresponding amine for azetidine. Temperatures ranged
from 90-115 °C. For preparations of the amines used in Preparations 54a and 54f, see:
Rosenberg, S. H. ef al. J. Med. Chem., 1993, 36, 460 and Goldberg, S. D.; J. Am. Chem.
Soc., 1939, 61, 3526, respectively. Temperatures ranged from 90-115 °C. Mass spectra
were determined by the AMP! method.

PREPARATION 146
4-(3-Hydroxy-azetidin-1-yl)-benzonitrile

M.P. 75-78°C; 'H NMR (CDCl3) d 2.37 (1 H, d, J = 7 Hz), 4.04 (4 H, ABX pattern, Jup =
8 Hz, Jax =7 Hz, Jpx =4 Hz), 4.77-4.88 (1 H, m), 6.36 (2 H,d, J= 8 Hz), 741 (2H,d,J=8
Hz); MS (m/e) 175 (M*+1).

PREPARATION 147

4-Pyrrolidin-1-yl-benzonitrile
M.P. 75-76°C; 'H NMR (CDCl3) d 2.01-2.04 (4 H, m), 3.29-3.33 (4 H, m), 6.49 (2H,d,

J =8 Hz), 7.43 (2 H, d, J = 8 Hz), MS (m/e) 173 (M"+1). €
PREPARATION 148 ;
4-Piperidin-1-yl-benzonitrile -

"H NMR (CDCl3) d 1.63-1.69 (6 H, m), 3.29-3.33 (4 H, m), 6.83 (2 H, d, J = 9 Hz), 7.44 -

(2H,d, J=9Hz). .

PREPARATION 149 o
4-Morpholin-4-yl-benzonitrile ‘::
M.P. 81-82°C; 'H NMR (CDCly) d 3.25-3.27 (4 H, m), 3.82-3.85 (4 H, m), 6.85 (2 H, d, g%;;

J =9 Hz), 7.49 (2 H, d, J = 9 Hz); MS (m/e) 189 (M"+1). %

PREPARATION 150 L

4-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl}-benzonitrile
M.P.133-134°C; Anal. Calcd for C14HeN,O,: C, 68.83; H, 6.60; N, 11.47. Found: C,
69.21; H, 6.64; N, 11.61.

PREPARATION 151
4-(2-Hydroxy-2-methyl-propyl)-methyl-amino]-benzonitrile
'H NMR (CDCl) d 1.27 (6 H, s), 1.56 (1H,s),3.09(3H,s),3.39(2H,s),6.79(2H, d,
J=9Hz),7.44 (2 H, d, J = 9 Hz); MS (m/e) 205 (M"+1).
PREPARATION 152
1-[4-(Aminomethyl)phenyl]-azetidine

To a solution of 2.00 g (12.6 mmol) of the compond of Preparation 145 in 50 mL of
tetrahydrofuran was added portionwise 479 mg (12.6 mmol) of lithium aluminum hydride.
When the addition was complete, the mixture was stirred for 4 h at rt. The mixture was
quenched by the sequential addition of 2 mL of water, 2 mL of aqueous 15% sodium
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hydroxide solution, and 6 mL of water. The precipitate was removed by filtration washing well
with THF. The filtrate was dried (Na,S0,) and evaporated to a yellow solid, which was purified
by fiash chromatography using EtOAc followed by 76:20.4 CHCl;:MeOH: conc. NH, (aq.) as
eluants to give 1.22 g of a semisolid. Trituration in hexane afforded 815 mg (40% yield) of the
title comound as a yellow solid, mp 58-60°C. 'H NMR (CDCl3)d 1.60 (2 H, s}, 2.29-2.37 (2 H,
m),3.73(2H,8),3.83(4H,t,J=7Hz),642(2H,d,J=8 Hz), 713 (2 H, d. J = 8 Hz).

The compounds of Preparations 153-158 were prepared according to the procedure
of Preparation 55 substituting the appropriate substrate for the compound of Preparation 145,
Mass spectra were determined by the AMPI method.

PREPARATION 153
1-{4-Aminomethyl-phenyl)-azetidin-3-ol

'H NMR (CDCl3) d 2.65 (3 H, br s), 3.54-3.61 (2 H, m), 3.70 (2 H, s}, 4.08-4.12 (2 H,
mj, 4.68-4.79 (1 H, m), 6.40 (2 H, d, J = 8 Hz), 7.09 (2 H, d, J =8 Hz), MS (m/e) 162 (M"+2-18
(H00)

PREPARATION 154
1-{4-Aminomethyl-phenyl)-azetidin-3-ol
M.P.108-110°C; 'H NMR (CDCls) d 1.87 (2 H, $). 1.96-1.99 (4 H, m), 325 (4 H, t, J =
7Hz), 373(2H,5),6.52(2H,d, J=8Hz),7.15(2H,d, J=8 Hz), MS (m/e) 160 (M"+2-18).
PREPARATION 155
4-Piperidin-1-yl-benzylamine
M.P.108-110°C; "H NMR (CDCl;) d 1.52-1.58 (2H, m), 1.68-1.72 (4 H, m), 1.80 (2 H,
s}, 3.08-3.12 (4 H, m), 3.76 (2 H, s), 6.89(2H,d,J=9Hz), 717 (2H,d, J = 9 Hz).
PREPARATION 156
4-Morpholin-4-yl-benzylamine
M.P.53-54°C; "H NMR (CDCl;) d 1.51 (2 H, s), 3.11-3.14 (4 H, m), 3.78 (2 H, s), 3.83-
3.86 (4 H, m), 688 (2 H,d, J=8Hz), 7.22 (2 H, d, J = 8 Hz).
PREPARATION 157
4-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-benzylamine
M.P.107-110°C; 'H NMR (CDCl) d 1.81 (4 H, t, J = 6 Hz), 3.07 (2 H, br s), 3.29 (4 H,
tJ=6Hz),380(2H,5),398(4H,5),689(2H,d, J=8Hz),7.22(2H.,d, /=8 Hz).
PREPARATION 158
1 -[(4-Aminomethvi»phenyl)-methvl-gmino]-Z-methvl-propgp;g;gi
'H NMR (CDCly) d 1.26 {6 H, §). 1.97 (3H, brs), 2.97 (3 H,s),3.25 (2 H, 5), 3.78 (2
H,s),680(2H,d, J=9Hz), 720 (2 H,d, J=9Hz).
PREPARATION 159
2-(4-Fluorophenoxy)-3-pyridinecarboxylic Acid Methyi Ester
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A mixture of 20.0 g (89.6 mmol) of 2-(4-fluorophenoxy)-3-pyridinecarboxylic acid (for
preparation, see: Villani, F. J. et al. J. Med. Chem., 1975, 18,3), 300 mL of methanol, and 5.5
mL of concentrated sulfuric acid was heated to reflux for 2 h. The cooled mixture was poured
onto 500 mL of ice cold saturated aqueous sodium hydrogencarbonate solution, and the
resulting precipitate was filtered, washed with water, and dreid under vacuum to give 129 g
(64% yield) of the title compound as a white solid, mp 97-99°C. Anal. Calcd for C,3H;,NO,F:
C,63.16; H, 4.08; N, 5.67. Found: C, 62.80; H, 4.08; N, 5.50.

PREPARATION 160
2-(4-Fluorophenoxy)-3-pyridinemethanol

A solution of 10.00 g (40.45 mmol) of the compound of Preparation 56 in 200 mL of
anhydrous toluene was cooled to -78 °C and treated dropwise with 84.95 mL (84.95 mmol) of
a 1 M solution of diisobutylaluminum hydride in CH:Cl,. When the addition was complete, 200

mL of water was added followed by 200 mL of EtOAc , and the mixture was allowed to warm
to rt. Following adjustment of the aqueous layer to pH 4 with aqueous1N hydrochloric acid
solution, the organic layer was separated and combined with a 200 mL backwash of the
aqueous layer. The organic extracts were washed with saturated aqueous sodium
hydrogencarbonate solution, brine, dried (Na,SO,), and evaporated to give 9.00 g (90% yield)
of the title compound as an off-white solid, mp 70-72 °C. 'H NMR (CDCl3) d 1.59 (1 H, s),
4.84 (2 H,d, J=6 Hz), 6.99-7.13 (5 H, m), 7.76-7.80 (1 H, m), 8.07 (1 H,dd, J=2, 5Hz).
PREPARATION 161

2-(4-Fluorophenoxy)-3-pyridinecarboxaldehyde

A mixture of 932 mg (4.25 mmol) of the compound of Preparation 57, 2.00 g ( 23.0
mmol) of manganese dioxide, and 30 mL of benzene was heated to reflux for 3 h with water
separation. The cooled mixture was filtered, evaporated to a white solid, and purified by flash
chromatography using 15% EtOAc-hexane as eluant to provide 735 mg (80% yield) of the title
compound as a white solid, mp 61-62 °C. 'H NMR (CDCl3) d 7.08-7.21 (5 H, m), 8.19-8.32 (2
H, m), 10.55 (1 H, s).

PREPARATION 162
3-[2-(4-Fluorophenoxy)-3-pyridinyll-3-hydroxypropenoic Acid t-Buty! Ester

At -78 °C, 115.3 mL (115.3 mmol) of a solution of 1 M lithium bis(trimethylsilyl)Jamide
in tetrahydrofuran was treated dropwise with 15.43 mL (13.39 grams, 115.3 mmol) of t-butyl

acetate . When the addition was complete, the mixture was stirred for 15 min and then
treated with a solution of 9.500 g (38.43 mmol) of the compound of Preparation 56 in 50 mL of
THF. When the addition was complete, the mixture was stirred for 15 min and then quenched
by the additon of 230 mL of aqueous 1N hydrochloric acid solution. After warming to rt, the
organic layer was extracted with ether (2 x 500 mL) and the combined organic layers were
washed with saturated aqueous sodium hydrogencarbonate solution (1 x 100 mL), brine (1 x
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200 mil}, dried (Na,S0,), and evaporated to 13.8 g of a pale yellow oil. Furification by flash
chromatography using 15 to 85% sther-hexane as eluant gave 11.7 g of = semi-solid, which
was iriurated with hexane to give 5.124 g (48% vyield) of the title compouns as a white solid,
mp 87-89°C. 'H NMR (CDCiz) ¢ 1.54 (3 H, s),6.12 (1 H, ), 7.01-7.16 (5 H. m}, 814 (1 H, dd,
J =25 Hz), 830 (1 H, dd, J = 2, 8 Hz), 12.99 (1 H, 5). The NMR also showed the presence
of <10% of the keto tautomer. = Afler standing for 12 days, the concentraied mother liquor
crystallized and was triturated i hexane to give an additional 2.21 g (17% vield) of the title
compaund.

PREPARATION 163

a-{{ 2~Chiorophenvi)methvi}-tht-ﬂuoroghenoxy)-l&-oxo-.’i-gxridinegroganoic Acid
t-Butyl Ester
The sodium hydride obtaired after washing 28.9 mg (0.604 mmaiy of 50% sodium

hydride dispersion in mineral oil with pentane (3 x 5 mL) was suspended i & ml of THF,
cooled fo 0 °C, and treated dropwise with a solution of 200 mg (0.604 mmo!; of the compound
of presaration 59 in 5 mbL of THE. Afler stirring for 15 min, 0.078 mL (124 mig. 0.604 mmol) of
2-chlorobenzyl bromide was added, and the mixture was allowed to warm to i1, stirred for 4 h,
and then heated to reflux for 16 . The cooled mixture was partitioned between 100 mL of
saturated agueous NH,Ci solution and 200 mL of EtOAc. The separated organic layer was
washed with saturated aqueous sodium hydrogencarbonate solution {(10G mL), brine (100
mi}, dned (Na;S0,), and evaporated to an oil. Purifiaction by flash chromatography using
60% CH:Cl-hexane as eluant gave 226 mg (82% yield) of the title compound as an oil. 'H
NMR «CDCly) d 1.54 (9 H, s), 3.32-3.52 (2 H, m), 5.09 (1 H, dd, J = 7, 8 Hz}. 7.02-7.30 {9 H,
mj, 805 (1 H, dd, J=2,8Hz:, 822(1H,dd, J=2,5 Hz). The NMR aiso showed the
presence of <10% of the enol tautomer.

The compounds of Preparations 164-168 were prepared according to the procedure
of Preparation 163 substituting the indicated benzyl halide for 2-chloroberizy! bromide. In the
cases of Preparations 165-168 one equivalent of Kl was added immediately after the addition
of the benzyl halide. Ali compounds were oils. Mass spectra were determined by the
thermospray method.

PREPARATION 164
2-{4-Filuoro-benzyl)-3-{2-(4-fluoro-phenoxy)-pyridin-3-yl]-3-oxo-propionic acid
tert-butyl ester

MS {m/e) 440 (M'+1); 'H NMR (CDCly) d 1.27 (9 H, s), 3.17-3.44 {2 H,m), 480 (1H,
dd, J = 7, 8 Hz), 6.85-7.30 (9 H, m), 8.08 (1 H, dd, J = 2, 8 Hz), 8.23-8.25 (1 i mi
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PREPARATION 165
3-[2-(4-FIuoro-phenoxy)-pvridin-3-vl]-3-oxo-2-(4-trifluoromethvl-benzvl)-propionic _acid
tert butyl ester

MS (m/e) 490 (M*+1); 'H NMR (CDCls) d 1.24 (9 H, s), 3.36 (2 H, ABX pattern, Jug =
14 Hz, Jax =7 Hz, Jgx = 8 Hz), 4.83 (1 H, dd, J = 7, 8 Hz), 6.99-7.50 (9 H, m), 8.02-8.22 (2 H,
m).

PREPARATION 166
3-[2-(4-FIuoro-phenoxv)-pvridin-3-vl]-3-oxo-2-(4-trifluoromethoxv-benzyl[-gropionic acid
tert-butyl ester

MS (m/e) 506 (M"+1); 'H NMR (CDCl;) d 1.25 (9 H, s), 3.32-3.46 (2 H, m), 4.82 (1 H,
t,J=7),7.03-7.28 (9H,m),8.09(1H,dd, J=28 Hz), 8.24 (1 H, dd, J = 2,5 Hz).
PREPARATION 167
2-(3,5-Difluoro-benzyi)-3-[2-(4-fluoro-phenoxy)-pyridin-3-yl]-3-oxo-propionic

acid tert-butyl ester
MS (m/e) 458(M*+1); 'H NMR (CDCl3) d 1.25 (9 H, s), 3.28 (2 H, ABX pattern, Jag =
14 Hz, Jax =7 Hz, Jgx = 8 Hz), 4.79 (1 H, dd, J = 7,8 Hz), 6.55-7.18 (8H, m),8.09(1H,dd, J=
2,8Hz), 823 (1H,dd, J=2, 4 Hz).

PREPARATION 168
3-[2-(4-Fluoro-phenoxy)-pyridin-3-yl}-3-0x0-2-(2.4,6-trifluoro-benzyl)-propionic
acid tert-butyl ester
MS (m/e) 476(M*+1); 'H NMR (CDCl,) d 1.22 (9 H, s), 3.22-3.35 (2 H, m), 4.82 (1 H,
J=8Hz),6.56 (2H,t J=8Hz),702712 (5H,m), 811 (1 H,dd, J=2, 8 Hz), 8.22 (1 H, dd,
J=2,5Hz).

PREPARATION 169
4-(1-Hydroxy-1-methylethyl)-benzeneproanoic Acid
A mixture of 12.61 g (224.7 mmol) of KOH, 73 mL of water, and 425 mL of ethanol
was combined with 15.00 g (68.10 mmol) of 3-[4-(1-oxoethyl)phenyl]propionic acid ethyl ester
(for preparation, see: Marechal, E.; Quere, J.-P. Bull. Chem. Soc. Fr., 1971, 2227), and the

resulting mixture was stiired at rt for 2 h. The mixture was concentrated, and the residue was

dissolved in 100 mL of water, cooled to 0 °C, and acidified with concentrated aqueous
hydrochloric acid solution. The precipitate was filtered and recrystallized from methanol-water
to give 10.11 g (77% vyield) of 3-[4-(1-oxoethyl)phenyl]propionic acid as awhite solid, mp 118-
119°C. Anal. Calcd for Cy4H,,0,: C, 68.52; H, 6.06. Found: C, 68.74; H, 6.29.

A solution of 5.000 g (26.01 mmol) of the above acid in 500 mL of tetrahydrofuran was
cooled to -17 °C and treated dropwise with 21.67 mL (65.03 mmol) of a 3 M solution of
methylmagnesium iodide in ether. Additional Griganrd reagent solution was added in three

portions, 5, 5, and 10 mL, respectively, over several hours, as the course of the reaction was
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monitored by NMR. The mixture was cooled to -30 °C, quenched by the additicn of 200 mL of
saturated aqueous NH,CI solutior:, and allowed to warm to rt. The aguaous layer was
acjusted to pH 1 with aqueous 1 N hydrochloric acid solution, and the srganic layer was
extracted with EtOAC (2 x 200 mL). The combined organic layers were washed with brine (3 x
800 mL.), dried (Na,S0,), and evaporated to 5.62 g of a yellow solid. Recrysiallization from
hexane-EtOAC gave 2.20 g (40% yield) of the title compound as a pale yeitiow solid, mp 92-
94°C. "H NMR (DMSO-d°%) d 1.36 (6H,s),247 2H,t, J=7Hz),274 (21 ¢ J=7Hz), 430
(1H,5),7.21 (4 H, AB quartet, J = 7 iHz), 12.09 (1 H, s).
PREPARATION 170
N-Methoxy-N-methyl-4-flucro-benzenepropanamide

A suspension of 10.00 g (59.46 mmol) of 3-(4-fluorophenyl)propionic acid, 12.54 g

(65471 mmolj of 1-ethyl-3-(3-dimethylaminopropyi)carbodiimide hydrochloride, 6.381 ¢ (65.41

wmiol) of N,O-dimethythydroxylamine hydrochloride in 300 mL of CH,Cl; was cooled to 0°C
and treated with 18.23 mL (13.23 grams, 130.8 mmol) of triethylamine. The mixture was
stirred for 16 h with slow warming to rt. The mixture was concentrated, and the residue was
partitioned between 300 mL of Et0AC and 200 mL of aqueous 1 N hydrochioric acid solution.
The separated organic layer was washed with aqueous 1 N hydrochloric acid solution (1 x 100
mi}, saturated aqueous sodium hydrogencarbonate soution (2 x 200 mL), brine {1 x 100 mL),
dried {Na,;S0,), and evaporated {o give 9.56 g (76% vyield) of the title compaund as an oil. 'H
NMR {CDCla} d 270 (2 H, t, J = B Hz), 2.91 (2 H,t, J = 8 Hz), 3.15 (3 H, s}, 359 (3 H, 8),6.92-
6.97 {1, m), 7.15-7.19 (2 H, mj APCI MS (m/e) 212 (M'+1).

The compounds of Preparations 171-180 were prepared according i the procedure
of Freparation 170 substituting  the corresponding carboxylic acid  for  3-(4-
fluorcphenyljpropionic acid. The carboxylic acid used in Preparation 174 was the compound
of Preparation 163, whereas all other carboxylic acids were commercially svailable. Mass
spectrs were determined by the APCI method.

PREPARATION 171
N-Methoxy-N-methyl-3-phenyl-propionamide
Anal. Caled for CyHsNO, €, 68.37; H, 7.82; N, 7.25. Found: C,68865 H B11: N,

PREPARATION 172
N-Methoxy-2,N-dimethyl-3-phenyl-propionamide
‘HNMR (CDClL)d 1.16 (2 H.d, J=7 Hz), 2.83-3.28 (2 H, ABX pattern, Jag = 13 Hz,
Jax =7 HZ, Jax = 8 Hz), 3.08-3.18 {1 H, m), 3.14 (3 H, s), 3.48 (3 H, 5), 7.15-7 .32 (5H, m), MS
{mse) 208 (M'+1).

PREPARATION 173
N-Methoxy-N-methyl-3-phenyl-butyramide
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'H NMR (CDCl,) d 1.31 (3H,d, J=7Hz), 2.59-2.78 (2 H, m), 3.14 (3 H, s), 3.32-3.44
(1H,m), 3.58 (3 H,s), 7.14-7.32 (5 H, m); MS (m/e) 208 (M"+1).
PREPARATION 174
3-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-N-methoxy-N-methyl-propionamide
'H NMR (CDCl3) d 1.56 (6 H,s),1.71 (1 H,s),2.72 (2 H, t, J = 8 Hz), 2.93 2H,t, J=
8 Hz), 3.17 (3 H, s), 3.60 (3 H, 5), 7.30 (4 H, AB quartet, J = 8 Hz); MS (m/e) 234(M*+1 -18
(H20)).

PREPARATION 175
N-Methoxy-N-methyl-2-phenyl-acetamide
'H NMR (CDCl3) d 3.18 (3 H, §), 3.54 (3 H, s),3.78 (2 H, s), 7.20-7.34 (5 H, m); MS
(m/e) 180 (M*+1).

PREPARATION 176
N-Methoxy-N-methyl-2-phenoxy-acetamide
'H NMR (CDCl,) d 3.22 (3H,s),3.74 (3H,5),4.79 (2 H, s), 6.92-6.97 (3 H, m), 7.24-
7.29 (2 H, m); MS (m/e) 196 (M*+1).
PREPARATION 177
N-Methoxy-N-methyl-3-phenyl-acrylamide
M.P. 40-42°C; 'H NMR (CDCl,) d 3.30 (3H,s),3.76 (3H,s),7.02(1H,d, J= 16 Hz),
7.34-7.39 (3H, m), 7.55-7.57 (2 H, m), 7.72 (1 H, d, J = 16 Hz); MS (m/e) 192 (M"+1).
PREPARATION 178
Benzofuran-3-carboxylic acid methoxy-methyl-amide
'H NMR (CDCl;) d 3.41 (3H,s), 3.82(3H,s),7.24-743 (2H, m), 7.50 (1 H, s), 7.59
(1H,dd, J=1,8Hz),7.66 (1H,dd,J=1, 8 Hz), MS (m/e) 206 (M*+1).
PREPARATION 179
1H-Indole-3-carboxylic acid methoxy-methyl-amide
M.P. 136-137°C; Anal. Calcd for C44H;N,0,: C, 64.69; H, 5.94; N, 13.72. Found: C,
64.97; H, 5.81; N, 13.65.

PREPARATION 180
2-(2-Chloro-phenoxy)-N-methoxy-N-methyl-acetamide
'H NMR (CDCl3) d 3.21 (3 H,s),3.74 (3H, s), 4.88 (2 H, s), 6.89-6.93 (2 H, m), 7.15-
7.19 (1 H, m), 7.34-7.36 (1 H, m).

PREPARATION 181

1-[2-Fluoro-3-pyridinyl]-3-(4-fluorophenyl}-1-propanone
A solution of 590 mL (4.56 grams, 45.0 mmol) of diisopropylamine in 20 mL of
tetrahydrofuran was cooled to -78 °C and treated dropwise with 18.0 mL (45.0 mmol) of a

solution of 2.5 M n-butyllithium in hexane. When the addition was complete, the mixture was
stirred for 0.5 h at -78 °C and treated dropwise with 3.88 mL (4.37 grams, 45.0 mmol) of
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freshly distilled 2-fluoropyridine.  After the addition was complete, the resulting yellow
suspension was stirred for 0.5 h at -78 °C. To the suspension was added dropwise a solution
of 8.51 g ( 45.0 mmol) of the compound of Preparation 62 in 200 mL of tetrahydrofuran
dropwise. The mixture was stirred for 16 h with slowing warming to rt as the dry icefacetone
bath melted. The mixture was quenched by the addition of 50 mL of aqueous 1 N hydrochicric
acid sotution, and theTHF was removed by partial evaporation. The residue was partitioned
between EtOAc (300 mL) and agueous 1 N hydrochloric acid solution {100 mbL}). The
separated organic layer was washed with aqueous 1 N hydrochloric acid soiution {100 ml.),
saturated aqueous sodium hydrogencarbonate solution (100 mL), brine {100 mi}, dried
(Na,S0,}, and evaporated to 12.6 g of a yellow oil. Purification by fiash chromatography using
25% ElOAc-hexane as eluant gave 7.11 g of a yellow which solidified on standing. Trituration
in hexane gave 6.87 g (62% vyield) of the title compound as a light yellow salicd, mp 73-74°C.
'H NMR (CDCly) d 3.02 (2H,t 4=7Hz),329-3.36 (2H, m), 6.91-6.99 (2 H, rmj, 7.17-7.33 (3
H, m), 8.29-8.38 (2 H, m); APCI MS {m/e) 248 (M"+1).

The compounds of Preparations 182-190 were prepared according to the procedure
of Preparation 191 substituting the corresponding N-methoxy-N-methyiamide or ester
substrate for the compound of Preparation 170 In the case of Preparations 185 and 191, an
additicnal equivalent of in situ-prepared 2-fluoro-3-lithiopyridine was utilized. Products were
purified by direct trituration andjor fiash chromatography. Mass spectra were determined by
the APCH method.

PREPARATION 182
1-(2-Fluoro-pyridin-3-yl)-3-phenyl-propan-1-one

'H NMR (CDCly) d 3.05 (2 H, t, J= 7 Hz), 3.32-3.64 (2 H, m), 7.17-7.33 (6 H, m),
8.29-8.38 (2 H, m).

PREPARATION 183
1-(2-Fluoro-pyridin-3-yl)-2-methyl-3-phenyl-propan-1-one
"HNMR (CDCly) d 1.18 (3 H, d, J = 7 Hz), 2.88 (2 H, ABX pattern, J,o = 14 Hz, Jux = 6
Hz, Jox = 8 Hz), 3.63-3.72 (1 H, m), 7.14-7.29 (6 H, m), 8.14-8.19 (1 H, m), 8.23.8.35 (1 H, m);
MS (mi/e) 244 (M +1).

PREPARATION 184
i-(2-Fluoro-pyridin-3-yl)-3-phenyl-butan-1-one
M.P. 51-53°C; Anal. Calcd for CysHy,FNO: C, 74.06; H, 6.00; N, 5.76. Found: C,
73.84; H. 5,83, N, 5.90.

PREPARATION 185
1-(2-Fluoro-pyridin-3-yii-3-[4-(1-hydroxy-1-methyl-ethyl)-phenyii-propan-1-one
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'H NMR (CDCl;) d 1.56 (6 H, s),3.03 (2 H,t, J=7 Hz), 3.31-3.36 (2 H, m), 7.20-7.25
(2 H, m), 7.30-7.34 (1 H, m), 7.40-7.42 (2 H, m), 8.30-8.38 (2 H, m), MS (m/e) 270 (M*+1-18
(H20)).
PREPARATION 186
1-(2-Fluoro-pyridin-3-yl)-2-phenyi-ethanone
'H NMR (CDCl,) d 4.31 (2H,s), 7.19-7.34 (6 H, m), 8.27-8.37 (2 H, m); MS (mle) 216
(M*+1).

PREPARATION 187
1-(2-Fluoro-pyridin-3-yl)-2-phenoxy-ethanone
M.P. 82-83°C; 'H NMR (CDCl;) d 5.21 (2H,d, J=3 Hz), 6.91-7.01 (3 H, m), 7.27-
7.31(2H, m), 7.37-7.40 (1 H, m), 8.41-8.45 (2 H, m); MS (mle) 232 (M*+1).
PREPARATION 188
2-(2-Chloro-phenoxy)-1-(2-fl uoro-pyridin-3-yl)-ethanone
M.P. 84-86°C; 'H NMR (CDCl,) d 5.34 (2 H, d, J = 3 Hz), 6.85-7.45 (5 H, m), 8.42-
8.50 (2 H, m); MS (m/e) 266, 268 (M"+1).
PREPARATION 189
1-(2-Fluoro-pyridin-3-yl)-3-phenyl-propenone
M.P. 83-84°C; 'H NMR (CDCl,) d 7.34-7.37 (1 H, m), 7.41-7.47 (4 H, m), 7.62-7.65 (2
H, m), 7.90 (1 H, d, J = 15 Hz), 8.29-8.31 (1 H, m), 8.38-8.41 (1 H, m).
PREPARATION 190
Benzofuran-3-yl-(2-fluoro-pyridin-3-yl)-methanone
M.P. 110-111°C; Anal. Calcd for CisHsFNO2: C, 69.71; H, 3.34; N, 5.81. Found: C,
69.64; H, 3.36; N, 6.12.

PREPARATION 191
(2-Fluoro-pyridin-3-yl)-(1H-indol-3-yl)-methanone
M.P. 195-198°C; Anal. Calcd for C;4HoFN,O,: C, 70.00; H, 3.78; N, 11.66. Found:
C,69.69; H, 3.60; N, 11.59.

PREPARATION 192
1-(2-Fluoro-pyridin-3-yl)-ethanone

"H NMR (CDCl3) d 2.67 (3H,d, J=0.5Hz),),7.30-7.33 (1 H, m), 8.30-8.38 (2 H, m).

PREPARATION 193
1-(2-Fluoro-pyridin-3-yl)-2-(methyl-phenyl-amino)-ethanone
"H NMR (CDCl,) d 3.10 (3H,s),472(2H,d, J=3 Hz), 6.63-6.74 (3 H, m), 7.18-7.24
(2 H, m), 7.32-7.36 (1 H, m), 8.30-8.42 (2 H, m); MS (mle) 245 (M*+1).
PREPARATION 194
1-[2-(4-Fluorophenoxy)-3-pyridinyl]-ethanone
"H NMR (CDCl3) d 2.75 (3H.s),7.07-7.12(5H, m), 820 (1 H, dd, J =2, 7 Hz), 8.24
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(1 H, ad, J=2, 5 Haz).
PREPARATION 195
1-[2-{3-Pyridinyloxy)-3-pyridinyl}-ethanone
'H NMR (CDCl3) d 2.76 {3H.s),7.13-7.15 (1 H, m), 7.39 (1 H, dd, J = 5, 9 Hz), 7.53-
7.56 {1 H, m), 8.22-8.24 (2 H, m), 8.50-8.53 (2 H, m).
PREPARATION 196
2-Fluoro-a-phenyl-3-pyridinemethanol
"H NMR (CDCly) d 261 (1 H, brs), 6.03 (1 H, s), 7.14-7.38 (6 H, i, 7.97-8.08 {2 H,

ms
PREPARATION 197
{2-Fiuoro-3-pyridinyl}phenyl-methanone
"H NMR (CDCl,) d 7.32-7.38 (1 H,m), 7.47-7.50 (2 H, m), 7.61-7.67 {1 H, m), 7.78-
7.82 {2 H, m}, 7.98-8.07 (1 H, m), 8.38-8.42 (1 H, m).
PREPARATION 198
4-(1-hydroxy-1-methyl-ethyl)-benzonitrile

To a stirred suspension of anhydrous cerium (ll1) chioride (3.8g, 16 mmol) in 20 mL
dry tetrahydrofuran at 0°C was added slowly dropwise a solution of 3.0M miethyl magnesium
chiloride in tetrahydrofuran ( 10 mit., 31 mmol). The mixture was stirred at 0°C for 30 min. then
a solution of Methyl 4-cyanobenzoate (2.0g, 12.4 mmol) in 20 mL dry tetrahydrofuran slowly
dropwise. The mixture was stirred for an additional 30 min. at 0°C then quenched with 2.0 M
acetic acid {~10 mL) added slowly dropwise. The mixture was poured into 200 mL water and
extracted with ethyl acetate (2 X 200 mL). The organic extracts were combined, washed with
sodium bicarbonate solution (1 X 4¢ mL), water (2 X 40 mL), brine (1 X 40 mlL.}, dried (MgSQ,)
and concentrated in vacuo to give an oil. The oil was absorbed onto Silica Gel {10g) and
washed with ethyl acetate/hexane {1:2, 1500mL). Concentration of the washings in vacuo
afforded 1.75g (88%) 4-(1-hydroxy-1-methyl-ethyl)-benzonitrile as a clear oil. 'H-NMR (CDCly):
8 7.80 {m, 4H), 1.58 (m, 6H). GC-MS (m/e, %): 161 (M", 2), 146 (100).

PREPARATION 199

2-Fluoro-5-hydroxy-benzonitrile

To 2 solution of 2-Fluoro-5-methoxy-benzonitrile ( 4.0 grams, 26.5 mmoie) in CH,Cl,
(100 mi) at 0°C was added 1.0 M BBr; (29 ml, 29 mmole) dropwise, warimed to room
temperature and stirred over night. The mixture was poured into 300 mi ice water and stirred
for 10 minutes. This was poured into 100 ml methylene chloride, and the layers were
separated. The mixture was washed with water, dried over MgSOQ,, filtered, and concentrated
tc a solid (2.8 g). MW 137.12; MS (m/e) 137(M").

The compound of Preparation 200 was prepared according to ihe procedure of

Preparation 199 substituting the corresponding ether for 2-Fluoro-5-methoxy-bernizonitrile. The
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duration of reaction was between 1 and 24 hours.
PREPARATION 200
3-Hydroxy-N,N-dimethyl-benzamide
MW 165.21 MS (m/e, %) 165(M", 30), 121 (100).
PREPARATION 201

2-Fluoro-5-methoxy-benzonitrile

A solution of 2-Chloro-1-fluoro-4-methoxy-benzene ( 10.4 grams, 65.0 mmole), CUCN

(6.4 grams, 71.0 mmole) and N-methylpyrrolidinone (100 ml) was refluxed for 18 hours. An

additional 2.3 g CuCN was added, and the mixture was refluxed for 40 hours. The mixture

was poured into 300 ml ice water and stirred for 10 minutes. This was poured into 100 m|

methylene chloride, and the layers were separated. The mixture was washed with water,

dried over MgSO,, filtered, and concentrated to a solid (2.8 g). MW 137.12; MS (m/le) 137(M").
PREPARATION 202

1,4-Dioxa-spirof4.5]decane-8-carbonitrile

To a solution of 1,4-Dioxa-spiro[4.5]decan-8-one (2.0 grams, 12.8 mmole) and tosyl-

methyl isocyanate (5.0 grams, 25.6 mmole) in dimethyiformamide (25 ml) at 0°C was added
1.0 M tBuOK in tButanol (25.6 ml) and stirrred at 0°C for 1 hour and room temperature over
night. The mixture was diluted with water and extracted with diethyl ether. The combined
extracts were washed with water and brine, dried over MgSQ,, filtered, and concentrated to a
solid which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane
as eluent to give a solid (1.45 g). MW 167.209; MS (m/e) 168 (M"+1).
PREPARATION 203
C-(4,5-Dichloro-thiophen-2-yl)-methylamine

To a stirred suspension of 2-(4,5-Dichloro-thiophen-2-yimethyl)-isoindole-1,3-dione

(0.770 grams, 2.47 mmole) in methanol (30 mi) and tetrahydrofuran (10 mi) at room
temperature was added hydrazine hydrate (0.395 grams, 12.3 mmole) and stirrred at room
temperature over night. A precipitate formed, and the mixture was concentrated to about 15
ml and filtered. The filtrate was poured into 100 ml water and extracted with diethyl ether. The
combined extracts were washed with water and brine, dried over MgSO,, filtered, and
concentrated to an oil which was purified via flash chromatography on silica using 5%
methanol/ methylene chloride as eluent to give an oil (0.341 g). MW 182.08; MS (m/e) 183
(M*+1).
PREPARATION 204
2-(4,5-Dichloro-thiophen-2-ylmethyl)-isoindole-1,3-dione

To a stirred solution of (4,5-Dichloro-thiophen-2-yl)-methanol (0.660 grams, 3.60
mmole), Phthalimide (0.636 grams, 4.32 mmole), and triphenyl phosphene (1.1 grams, 4.32
mmole) in tetrahydrofuran (20 ml) at room temperature was added diethyl azodicarboxylate
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{0.39% grams, 12.3 mmole) and stirrred at room temperature over night. The mixture was
pourec inte 100 mi water and extracted with diethyl ether. The combires extracts were
washed with 1 N NaOH, water and brine, dried over MgSQO,, filtered, and concentrated to an
oit from which triphenylphosphine was crystalized out using diethy! ether/hexane. The mother
iquor was concentrated to give z solid which was purified via flash chromaiography on silica
using 30% ethyl acetate/ hexane as eluent to give a yellow solid. This was triturated in
hexane to give a white solid (6.777 g} MW 312.18; MS (m/e) 313 (M"+1).
PREPARATION 205
{4.5-Dichloro-thiophen-2-yl)-methanol

To a solution of 4,5-Dichioro-thiophene-2-carboxylic acid (0.500 grams, 2.53 mmole)
and thionyl chioride (1.0 ml) in methylene chloride (10 ml) was refluxed icr 3 hours. The
mixture was concentrated to remove solvent and diluted with 15 mi dioxane and sodium
borohydnde (0.143 grams, 3.8 mmaoie) and refluxed for 3 hours. The mixturs was cooled to 0
°C ard 3 m! water was added dropwise. The mixture was poured into 100 mii water. This was
exiracied with diethyl ether, washad with 1N NaOH, water, and brine, dried over MgSQ,,
filteret and concentrated to an oii which was purified via flash chromatography on silica using
30% ethyl acetate/ hexane as siuent to give an oil (0.671 g). MW 183.05, MS (im/e) 184
(0

PREPARATION 206

4,9-Dichloro-thiophene-2-carboxylic acid

fnto & solution of sodium iydroxide (19.2 grams, 48.0 mmole) in water {30 mi) and ice
(120 g} at -10°C was bubbled CL gas until 14.4 g was obtained. The solution was warmed o
50°C and 1-{4,5-Dichloro-thiophen-Z-yi)-ethanone (8.5 0 grams, 40.0 mmoie; iz dioxane {40
mij was added dropwise as the temperature rose to 80-90°C. This temperature was
mainiairted for 30 minutes. The mixiure was poured into 500 ml water. Ttz was extracied
with diethyl ether, and the aqueous was treated with NaHSO;, then aciditied to pH 1 with
concentrated HCL The resultant precipitate was filtered, and dried to give 2 white solid. (5.7
g} MW 197 04; 'H NMR (DMSC-¢" d 7.731 (1 H, s).

PREPARATION 207
1-{4.5-Dichloro-thiophen-2-yl)-ethanone

To a solution of 1-Thiophen-2-yl-ethanone (5.0 grams, 40.0 mmole} i1 chioroform (50
mir al 20°C was added portionwise aluminum chloride (15.9 grams, 11¢¢ mmole). The
mixlure was stirred at 20 °C for 10 minutes and 1 M Cl; in carbon tetrachioriie {120 mi) was
added dropwise. The mixture was stirred at room temperature for 30 minutes and dituted with
methyiene chloride (300 mi) and washed with 1 N sodium hydroxide and waier and dried over
magnesium sulfate and concentrated to give a solid (8.5 g). MW 19507, MS (m/e) 196
(M +10
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PREPARATION 208
2-Bromomethyl-3,5-dichloro-thiophene
A solution of 3,5-Dichloro-2-methyi-thiophene (1.3 grams, 7.8 mmole), NBS (1.4
grams, 7.8 mmole) and benzoyl peroxide (0.065 g) in carbon tetrachloride {40 ml) was
refluxed for 18 hours. The mixture was cooled to 0 °C, diluted with 40 ml hexane and filtered.
The filtrate was concentrated to an oil which was purified via flash chromatography on silica
using hexane as eluent to give an oil (1.06 g). MW 245.95; MS (m/e) 246 (M*+1).
PREPARATION 209
3,5-Dichloro-2-methyl-thiophene
To a solution of 2-methylthiophene (7.0 grams, 70.0 mmole), in methylene chloride
(50 ml) at room temperature was added S0OCl, dropwise. The mixture was stirred at room
temperature over night, diluted with hexane (300 ml), washed with 1N NaOH, water and brine,
dried over MgSO,, filtered and concentrated to an oil which was purified via vacuum distillation

to give an oil. This was further purified via chromatography on silica using hexane as eluent
to give an oil (1.32 g). MW 167.06; MS (m/e) 166 (M*-1).
PREPARATION 210
2-(3-Carbamoyl-phenoxy)-N-(2-chloro-benzyl)-nicotinic acid

A solution of 2-(3-Carbamoyl-phenoxy)-N-(2-chloro-benzyl)-nicotinic acid ethyl ester
(4.31 grams, 16.08 mmole) in ethanol (100 ml) and 1 N sodium hydroxide (40.21 ml) was
refluxed for 4 hours. The mixture was concentrated to 1/3 volume, diluted to 300 ml with
water, acidified to pH 3 with 1 N hydrochloric acid and filtered to isolate a white solid which

was recrystalized from ethyl acetate/ hexane (3.8 g). M.P. 220-224°C: Anal. calcd. for
Ci3H10N20,: C, 60.45; H, 3.91; N, 10.85. Found: C, 61.70; H, 3.61; N, 10.69.
PREPARATION 211
3-Methoxy-N,N-dimethyl-benzamide
Into a solution of 3-Methoxy-benzoy! chioride (5.0 g) in methylene chloride (50 mi) at
0 °C was bubbled in dimethylamine gas for 5 minutes. The mixture was stirred at 0 °C for 30
minutes, diluted with 300 ml methylene chloride, washed with water, dried over MgSQ,, filtered
and concentrated to give an oil (4.8 g). MW 179.24; MS (m/e) 179 (M").
PREPARATION 212
2-[3-(2,2,2-Trifluoro-1-hydroxy-ethyl)-phenoxy]-nicotinic acid ethyl ester

To a solution of 2-(3-Formyl-phenoxy)-nicotinic acid ethyl ester (2.0 grams, 7.4
mmole) in 0.5 M trimethyl(trifluoromethyl)silane (18 ml) in tetrahydrofuran (20 ml) at 0 °C was
added tetrabutyl ammonium fluoride (0.050 g). The mixture was stirred at 0 °C for 1 hour. To
the mixture was added 1.0 N hydrochloric acid (10 ml) and stirred at room temperature for 30
minutes. The mixture was poured into 200 ml water and extracted with diethyl ether. The
combined extracts were washed with saturated NaHCO;, and water, dried over magnesium
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sulfate and concentrated to give an oil which was purified via flash chromatcoraphy on silica
using 60 % ethyl acetate/ hexane as eluent to give an oil (1.97 g). MW 341 21: MS {m/e) 341
(r),
PREPARATION 213
2-Fluorg-4-(1-hydroxy-1-methyl-ethyl)-benzonitriic
To & stirred suspension of CeCl, (4.7 grams, 19.0 mmole) in tetrahydrofuran (30 mi)

at 0 “C was added dropwise 3.0 M methyl magnesium chloride (6.0 mi, 19.0 mmole). The
mixiure was stirred at 0 °C for 45 minutes and 4-Acetyl-2-fluoro-benzonitrile {2 5 grams, 15.0
mrnole} m tetrahydrofuran (20 mij was added dropwise. The mixture was stired at 0°C for 1
hour and quenched with 5 mi 2 i acetic acid added dropwise. The mixture was poured into
200 mi water, acidified to pH 2 with 2 N acetic acid and extracted with ethyl acetate.. The
combinaed extracts were washed with water and brine, dried over magnesium sulfate and
concenirated to give an oil which was purified via flash chromatography or silica using 50 %
ethyl acetate/ hexane as eluent to give an oil (1.95 g). MW 179.21: MS (mie} 179 (M").
PREPARATION 214

4-Acetyl-2-fluoro-benzonitrile

A mixture of 4-Bromo-2-fiucro-benzonitrile (5.0 grams, 20.0 mmole;, butyl vinyl ether
(12.5 grams, 124.0 mmole), triethylamine (4.0 grams, 40.0 mmole), dppp (2453 grams, 1.1
mmole), Thallium acetate (5.8 grams, 22.0 mmole) and Pd(OAc), (0.224 grams, 1.0 mmole)
in dimethylferrmamide (50 ml) under N2 was heated to 90 °C for 3 hours. An zdiditional 0.453 g
dpp and 0.244 g Pd(OAc), was added and the mixture was heated to 90 °C for 4 hours. The
mixture was cooled to room temmperature, 25 mi 2 N hydrochloric acid was added and the
mixture was stirred at room temperature for 30 hours. The mixture was poured into 300 mi
water and exiracted with diethyl ether. The combined extracts were washed with water and
brice, dried over magnesium suifate and concentrated to give an oil which was purified via
flash chiromatography on silica using 30 % ethyl acetate/ hexane as eluent 1o give an oil (2.5
g). H-NMR (CDCly): § 2.63 (s. 3H3 7.73 (m, 2H), 7.81 (m, 1H).

PREPARATION 215

4-Oxo-cyclohexanecarbonitrile

A soution of 1.4-Dioxa-spirc{4.5)decane-8-carbonitrile (2.0 grams, 12 & mmole) and 2
N hydrocnioric acid (21.0 grams, 42 O mmole) in tetrahydrofuran (30 ml) at room temperature
was shired over night. The mixture was diluted with ethyl acetate, washed with water and
brine, dried over MgSOs,, filtered, and concentrated to an oil which was purified via flash
chromatography on silica using 10% ethyl acetate/ hexane as eluent to give an oil (0.800 g).
MW 123 158,

PREPARATION 216
£:14-{1-Hydroxy-1-methyi-ethyl}-cyclohex-1 -enylmethyl}-isoindole-,3-dione
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To a stirred solution of 2-(4-Hydroxymethyl—cyclohex-3-eny|)-propan-2~ol (5.765
grams, 34.270 mmole), Phthalimide (6.50 grams, 44.208 mmole), and triphenyl phosphene
(11.60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added
DIAD (9.010 grams, 44.552 mmole) dropwise, and the peach mixture was stirrred at room
temperature over night. The mixture was quenched with 150 ml water and extracted with 2 X
100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in
diethyl ether, diluted with hexane, chilled and filtered. The crude product was purified via flash
chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum
(5.73 g). MW 299.373; MS (m/e) 279 (M*-18).

PREPARATION 217
2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid ethy! ester

A solution 2-Chloro-nicotinic acid ethyl ester (5.0 grams, 27.0 mmole), cesium
carbonate (2.96 grams, 67.5 mmole) and Benzo[1,3]dioxol-5-0l (4.19 grams, 29.7 mmole) in
dimethylformamide (80 ml) was heated to 65°C for 10 hours. The mixture was diluted with
water and extracted with ethyl acetate. The combined extracts were washed with water and
brine, dried over MgSQ,, filtered, and concentrated to a solid (7.0 g). MW 287.275.

PREPARATION 218
2-[4-(1-Hydroxy-1-methyl-ethyl)-cyclohex-1-enylmethyl]-isoindole-1,3-dione

To a stirred solution of 2-(4-Hydroxymethyl-cyclohex-3-enyi)-propan-z-ol (5.765
grams, 34.270 mmole), Phthalimide (6.50 grams, 44.208 mmole), and triphenyl phosphene
(11.60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added
DIAD (9.010 grams, 44.552 mmole) dropwise, and the peach mixture was stirrred at room
temperature over night. The mixture was quenched with 150 ml water and extracted with 2 X
100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in
diethyl ether, diluted with hexane, chilled and filtered. The crude product was purified via flash
chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum
(5.73 g). MW 299.373; MS (m/e) 279 (M'-18).

PREPARATION 219
2-(4-Aminomethyl-cyclohex-3-enyl)-propan-2-ol

A solutoin of 0.3 M methanolic hydrazine hydrate was prepared by adding hydrazine
hydrate (1.96 g) to 204 mi methanol. This was added to 2-[4-(1-Hydroxy-1-methyl-ethyl)-
cyclohex-1-enylmethyl]-isoindole-1,3-dione (5.73g, 19.140 mmole) and stirred at room
temperature over night. 5% hydrochloric acid was added and a precipitate was formed over
two hours, which was filtered through celite and washed with water. The filtrate was poured
into water and extracted with diethyl ether. The aqueous layer was basified to pH= 9 with
sodium hydroxide and extracted with diethyl ether. The combined extracts were washed with
water and brine, dried over MgSO,, filtered, and concentrated to an oil which solidified on

5
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standing (0.188 g). M.P. 95-97 °C; MW 169.269.
The: compounds in Preparations 220-228 were synthesized in a marner analogous to
that of Preparation 23 substituting the indicated phenol.
Preparation 220
2-(3-Oxg¢-indan-5-yloxy)-nicotinic acid ethyl ester.
Prepared using 6-hydroxy-indan-1-one ( Phialas et. al. J. Chem. Soc. Perkin Trans. 1,
4, 1984, 687-695). MS (m/e): 297 (14",

Preparation 221
2-(2-Methyi-benzothiazol-5-yloxy)-nicotinic acid ethyi ester.

Frepared using 2-methyl-5-benzothiazolol. MS (m/e): 314 (M")
Preparation 222
2-(2-Methyi-benzothiazol-6-yloxy)-nicotinic acid ethy! ester.
Prepared using 2-methyi-6-benzothiazolol (Tardieu et. al. Helv. Chim. Acta, 75, 4,
1992, 1185-1197). MS (m/e): 314 {M").

Preparation 223

2-(Benzothiazol-6-yloxy)-nicotinic acid ethyl ester.
Frepared using benzothiazol-6-ol (El'tsov et. al. J. Gen. Chemn. USSH 51, 1 981, 1822-
18313 MS (mife). 301 (M'+1, 100,

Preparation 224

2-(Benzooxazol-6-yloxy)-nicotinic acid ethyl ester.
Prepared using benzoxazoi-6-ol (Cole et. al. Aust. J. Chem. 39, 2 1886, 295-301).
MS {mie) 284 (M")

Preparation 225

2-{3-Acetyi-4-chioro-phenoxy)-nicotinic acid ethyl ester,
Prepared using 3-acetyi-4-chlorophenol. MS (m/e): 319 (M*)

Preparation 226

2-{3-Acetyl-5-chioro-phenoxy)-nicotinic acid ethyl ester,

Prepared using 1-(3-chloro-5-hydroxy-phenyl)-ethanone. MS (m/e) 315 (MY
Preparation 227
2-(3-Methyl-benzo-{d)isoxazol-5-yloxy)-nicotinic  acid ethyi ester,
Prepared from S-hydroxy-3-methyl-benzo(d)isoxazole. MS (mle): 299 (s1°+1, 100).
Preparation 228
2:{3-Methyl-benzo-(d}isoxazol-7-yloxy)-nicotinic acid ethyi ester
Prepared from 7-hydroxy-3-methyl-benz(d)isoxazole. MS (m/e): 298 (14

Preparation 229
2-{2,3-Dihydro-benzo| 1.4]1dioxin-6-yloxy)-nicotinic acid ethyl ester
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Prepared from 2,3-Dihydro-benzo[1,4]dioxin-6-o0l (Biosci. Biotech. Biochem., 56(4),
1992, 630-635)
MS: m/e 302 (M"+1)

Preparation 230
3-acetyl-4-chlorophenol

A mixture of 3-acetyl-4-chloroanisole (6.3 g, 0.03 mol.), (Atkinson et. al. J. Med.
Chem. 26, 10, 1983, 1353-1360) and pyridine hydrochloride (19.4 g, 0.17 mol.) was heated at
220°C for 2 hrs. The mixture was poured into water (200mL) and extracted with ethyl acetate
(2X200mL). The organic extracts were combined, washed with water (40mL), brine (40mL),
dried (MgS0O,) and concentrated to give an oil. Chromatography on Silica Gel eluting with ethyl
acetate/hexanes (1:1) gave 5.1 g oil. MS (m/e): 172/170 (M", 100).

Preparation 231
7-hydroxy-3-methyl-benz(d)isoxazole

A mixture of 7-methoxy-3-methyl-benz(d)isoxazole (2.9 g, 0.017 mmol.) (Borsche et.
al. Justus Liebigs Ann. Chem. 570, 1950, 155, 163) in glacial acetic acid (15 mL) and 48%
hydrobromic acid (15 mL) was refluxed for 6 hrs. The mixture was concentrated to give 4.0 g
solid. MS (m/e): 227/229 (M'+HBr), 149(M").

Preparation 232
1-(3-chloro-5-hydroxy-phenyl)-ethanone

A mixture of 1-(3-chloro-5-methoxy-phenyl)-ethanone (14.3 g, 0.08 mol.) and pyridine
hydrochloride (44.8 g, 0.39 mol.) was heated at 220°C for 2 hrs. The mixture was poured into
water (200 mlL) and extracted with ethyl acetate (2X200 mL). The organic extracts were
combined, washed with water (40 mL), brine (40 mL) and concentrated to give an oil. Flash
Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:1) gave 6.6g solid. MS
(m/e): 170/172 (M").

Preparation 233

1-(3-chloro-5-methoxy-phenyl)-ethanone

A mixture of trifluoromethanesulfonic acid 3-chloro-5-methoxy -phenyl ester (26.5 g,
0.081 mol.), butyl vinyl ether (59 mL, 0.46 mol.), 1,3-Bis(diphenyl-phosphinopropane) (1.1 g,
0.003 mol.), palladium acetate (0.51 g, 0.002 mol.) and triethylamine (28 mL, 0.20 mol.) in
dimethylforamide (90 mL) was heated at 80°C for 4 hrs. The mixture was poured into water
(400 mL) and extracted with diethyl ether (2X400 mL). The organic extracts were combined,
washed with 1N hydrochloric acid (80 mL), 1N sodium hydroxide (80 mL), water (80 mL), brine
(80 mL), dried (MgSOQ,) and concentrated to give an oil. Flash Chromatography on Silica Gel
eluting with ethyl acetate/hexanes (1:9) gave 14.3 g solid. MS (m/e): 184/186 (M").

Preparation 234

Trifluoromethanesulfonic acid 3-chloro-5-methoxy -phenyl! ester

......
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To 3 stirred solution of J-chloro-5-methoxyphenol (15g, 0.09 mol.}, inethylamine {31
mi, §.23 mol ) and 4-dimethylaminipyridine (1.1g, 0.009 mol.) in methylene chioride {200mL)
at -78"C was added dropwise, triffuoromethanesuifonic anhydride (20 mL, 3.118 mol.). The
mixiure was allowed to slowly wanm to room temperature over 2 hrs., then diluted with
methylene chloride (400 mL) and washed with water (100 mL), dried (MgSQ,) and
concentrated to give an oil. Flash Chromatography on Silica Ge! eiuting with ethyl
acelate/hexanes (1:9) gave 26.6 g oil. MS (m/e): 290 (M").

Preparation 235
3-hydroxy-3-methyl-benzo(d)isoxazole

A mixture of 5-Methoxy-3-methyl-benzo(d)isoxazole (49g., 0.02 mol) in 48%
hydrobiomic acid (20 mL) and acetic acid (20 mL) was refluxed for 4 hrs. The mixture was
concentrated to give 6.2g solid. MS (m/e): 149 (M").

Preparation 236
5-M sthoxy-3-methyl-benzo(d)isoxazole

A mixiure of 1-(2-Hydroxy-—i">Amethoxy-phenyl)-ethanone~0-acety| oxime {15.3¢, 0.069

moi.) it pyricine (50 mL) was refluxed for 4 hrs. The mixture was poured into water (800 mlL),

acidified! with concentrated hydrochioric acid to PH 1, then extracted with ethy! acetate (2X800
mLj. The organic extracts were combined, washed with 1 N hydrochloric acic {100 mi), 1N
sodiurm nydroxide (100 mL), water {100 mL), brine (100 mL), dried (MgSO,) and concentrated
to give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:2)
gave 5.9 g solid. MS (m/e). 163 (M’
Preparation 237
1-(2-Hydroxy-5-methoxy-phenyl)-ethanone-O-acetyi oxime

A mixture of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone oxime (13.7g. (2076 mol.) and
acetic anhydride (50 mL) was heated at 50°C for 10 min. The mixture was cooled to 0°C,
filtered, and the filtrant washed with water (50 mL) and dried to give 15.5g saiid. MS {m/e):
224 (M7+1), 164 (100).

Preparation 238
1-(2-Hydroxy-5-methoxy-phenyl)-ethanone oxime

& mixture of 2-Hydroxy-5-methoxyacetophenone (15.0g, 0.09 mol}, potassium
hydroxide (23.6g, 0.36 mol.) and hydroxylamine hydrochloride (9.4g, 0.14 mi.§ in water (300
mL} was refluxed for 2 hrs. The mixture was poured into ice and acidified with i f hydrochloric
acid to pH 1. The resulting precipitate was filtered and dried to give 13.7g solid. MS (m/ie}: 182
(M"+1, 100).

The compounds in Preparations 238-247 were synthesized in a manner analogous to
that of Preparation 45,

Preparation 239
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2-(3-Oxo-indan-5-yloxy)-nicotinic acid
MS (m/e): 269 (M")
Preparation 240
2-(2-Methyl-benzothiazol-5-yloxy)-nicotinic acid
MS (m/e): 287 (M*+1, 100)

Preparation 241
2-(2-Methyl-benzothiazol-6-yloxy)-nicotinic acid

MS (m/e): 287 (M*+1, 100)

Preparation 242
2-(Benzothiazol-s-yloxy)-nicotinic acid

MS (m/e): 273 (M‘+1)
Preparation 243
2-(Benzooxazol-6-yloxy)-nicotinic acid

MS (m/e): 256 (M"), 211 (100)

Preparation 244
2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid

MS (m/e): 292/290 (M*, 100)
Preparation 245

2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid
MS (m/e): 292/290 (M*, 100)
Preparation 246
2-(3-Methyl-benzo-(d)isoxazol-5-yloxy)-nicotinic acid
MS (m/e): 270 (M"+1, 100)
Preparation 247
2-(3-Methyl-benzo-(d)isoxazol-7-yloxy)-nicotinic acid

MS (m/e): 270 (M*+1, 100)

Preparation 248
2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid
MS: m/e 274 (M'+1)

Preparation 249
{S)-(-)-1-(4-Aminomethyl-phenyl)-ethanol.

To a stirred solution of (S)-(-)-4-(1-Hydroxy-ethyl)-benzonitrile (2.2 g, 0.015 mol.) in

tetrahydrofuran (20 mL) at 0°C was added dropwise a 1.0M solution of lithium aluminium
hydride in tetrahydrofuran (45 mL, 0.045 mol.). The mixture was refluxed for 30 min. then
cooled to 0°C then quenched with methanol (5 mL) added dropwise. The mixture was diluted
with chloroform (300mL) and washed with water (40 mL). The resulting suspension was
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fitered through Celite and the organic extract of the filtrate separated, dined {(MgSO,) and
concentrated to give 2.0 g solid. i (CHCI3) - 40.3°.
Preparation 250
{5-(--4-(1-Hydroxy-ethyl)-benzonitrile.

Yo a stirred solution of 4-acetylbenzonitrile (3.0g, 0.021 mol.) and = soiution of 1.0 M
(R)-2-Methyi-CBS-oxazaborolidine in toluene (1.0 mL, 0.001 mol.) in tetrahwrafuran (50 mb)
al rooin temperature was added dropwise a solution of 2.0M Borane-Dimethyisulfide compiex
in tetrahydrofuran (9.0 mbL, 0017 mol.) over 30 min. The mixture was stirred at room
temperature for 1 hr., cooled ¢ 0°C, then quenched with methanol (10 mlL: added dropwise.
The volume was reduced by half, diluted with diethyl ether (300 mL) and washed with pH 4
butfer {40 mL), water (40 mL), brine (40 mL}, dried (MgSQ,) then concentraied {o give an oil,
Flash Chrormatography on Silica Gel eluting with ethyl acetate/hexane (2:3} give 2.2 g clear
oil. s {CHCH) ~ 40.0°

Preparation 251
(R}-{#)-1-{4-Aminomethyl-phenyl)-ethanol.

Prepared in an analogous manner to that of Preparation 247 starting with (R)-(+)-4-{1-
Hydroxy-ethyl)-benzonitrile which is obtained from 4-acetylbenzonitrile using 1.0 M (3)-2-
Melhyi-CBS-oxazaborolidine in toluene in an analogous fashion as in Preparation 248,

Preparation 252

transszuiAminomethyl-cyclohexyl}-groQan~2-oi.

A mixiure of trans~(4~{1@'mHydroxy-1-methyl-ethyl)-cyclohexy|melhy§}~¢arbamic acid
benzyt ester (8.3 g, 0.027 mole} and Peariman’s catalyst (400 mg) in ethyl zcetate (100 mi)
and methano! {25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to
give 5.1 g white solid. MS (m/e) 171 (M, 100).
Preparation 253
frans-{4-(1-Hydroxy-1-methyi-ethyl)-cyclohexylmethyl)-carbamic  acid benzyl

ester,

A meshanically stirred suspension of anhydrous cerium (lI) chioride (29.8 g. 0.12
molj in tetrahydrofuran was refluxed for 10 min., cooled to 0°C, and a sokition of trans-4-
(Benzzymxycarbonylamino-methy;,}-ucyciahexanecarboxylic acid ethyl ester (355 ¢, 0.11 mol.} in
telrahydrofuran (200 ml) was added dropwise follwed by a soiuton of 3.0 M
methylmagnasium chloride (121 mL, 0.363 mol.) in tetrahydrofuran added dropwise. The
mixture was stirred at 0°C for 1 hr., then quenched with 2N acetic acid addes dropwise. The
mixture volume was reduced by hait, poured into water (800 mL) and acidified with 2N acetic
acid to pH 3. then extracted with ethyl acetate (2 X 800 mL). The organic extracts were
combinad, washed with sodium bicarbonate (100 mL), water (100mL), brine: {100 mL), dried
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(MgS0,), and concentrated to give an oil. Flash Chromatography on Silica Gel eluting with
ethyl acetate/hexanes (2:3) gave 8.34 g solid. MS (m/e): 323 (M*+NH;, 100)

Preparation 254

trans-4-(Benzyloxvcarbonylamino-methvl)-cyclohexanecgboxvlic acid _ ethyl

ester.

To a stirred solution of trans-4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester
(23.8 g, 0.11 mol.) and triethylamine (34 mL, 0.24 mol.) in dioxane (100 mL) at room
temperature was added N-(Benzyloxycarbonyloxy)succinimide (26.7 g, 0.11 mol.). The
mixture was stirred at room temperature for 18 hr., poured into water (800 mL) and extracted
with ethyl acetate (2 X800 mL). The organic extracts were combined, washed with 0.5 N
sodium hydroxide (100 mL). 0.5 N hydrochloric acid (100 mL), water (100 mL), brine (100
mL), dried (MgSO,), and concentrated to give 36.0 g solid. MS (mle): 337 (M"+NHj3, 100).

Preparation 255
(R)-(-)-trans-1-(4-Aminomethyl-cyclohexyl})-ethanol.

A mixture of (R)-(-)-(trans-4-(1-Hydroxy-ethyl-)cyclohexylmethyl)carbamic acid benzyl

ester (870 mg, 2.98 mmol.) and Peariman’s Catalyst (100 mg) in ethyl acetate (100 mL) and

methanol (25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to
give 484 mg oil. ap (CHCly) - 1.6°

Preparation 256
(R)-(-)-(trans-4-(1-Hydroxy-ethyl-)cyclohexylmethyl)carbamic acid benzyl ester.

To a stirred solution of (trans-4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester
(1.0 g, 3.46 mmol.) and (S)-2-Methyl-CBS-oxazaborolidine monohydrate (102 mg, 0.34
mmol.) in tetrahydrofuran (15 mL) at 0°C was added dropwise a 2.0 M solution of Borane-
Dimethylsulfide complex (1.4 mL, 2.77 mmol.) in tetrahydrofuran over 20 min. The mixture
was stirred at 0°C for 30 min., then quenched with methanol (10 mL). the mixture volume was
reduced by half, poured into water (200 mL) and extracted with ethyl acetate (2 X 200 mL).
The organic extracts were combined, washed with pH 4 buffer (40 mL), water (40 mL), brine
(40 mL), dried (MgSO,) and concentrated to give an oil. Flash Chromatography on Silica Gel
eluting with ethyl acetate/hexanes (1:1) gave 870 mg solid ap (CHCl3) -0.8°

Preparation 257
{trans-4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester.

To a stirred solution of (trans-4-(Methoxy-methyl-carbamoyl)-cyclohexyimethyl)-
carbamic acid benzyl ester (5.8 g, 0.017 mol.) in tetrahydrofuran (100 mL) at 0°C, was added
dropwise a solution of 3.0M Methyimagnesium chloride in tetrahydrofuran (13 mL, 0.038 mol.).
The mixture was stirred at 0°C for 1 hr., then quenched with 2 N acetic acid added dropwise.
The mixture was poured into water (300 mL) and extracted with ethyl acetate (2 x 300 mL).

e
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The crganic extracts were combined, washed with 0.5 N hydrochloric acid (80 mL), water (80
mi), brine (80 mL), dried (MgS(,) and concentrated to give an oil. Flash Chromatography on
Sitica Gel eluting with ethyl acetate/nexanes (2:3) gave 2.0 g solid. MS (m/=j 307 (M"+NH,,
100).

Preparation 258

(trans4-(Methoxv—methv%ncarlggmovl)-cvclohexvlmethvl)-carbamac acid _benzyl

To a stired solution of trans-4-(Benzyloxycarbonylamino-me:hy@_}-syeloﬁexane
carboxytic acid (16.7 g, 0.057 maot.}, N,O-dimethylhydroxylamine hydrochioride {6.2 g, 0.063
mol.}, iriethylamine (9 mL, 0.063 moi.) and 1-hydroxy-benzotriazole hydrate (8 5 g, 0.063 mol.)
in dimethylformamide (200 mL) at room temperature was added 1-(3-(dimetnyiamino)-propyl)-
S-ethylcarbodiimide hydrochioride {13.1 g, 0.068 mol.). The mixture was stirred at room
temperature for 72 hrs., poured into water (800 mL) and extracted with ethy: acetate (2 X 800
mi}. The o-ganic extracts were combined, washed with 1N sodium hydroxidge (80 miL), 1N
hydrochioric acid {80 mL), water (80 mL), brine (80 mL), dried (MgSO,) and concentrated to
give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (3:2) gave
5.8 g oil. MS (m/e): 352 (M"+NH., 100).

Preparation 259

trans—4-(Benzyloxycafbonylamino—methyl)-cyclohexane carboxylic acid,

To 2 stirred solution of trans-4-(Aminomethyl)-cyclohexane carboxyiic acid {100 g,
0.063 mol.) and potassium carbonate (30.5 g, 0.22 mol.) in dioxane (200 mi.} and water (200
mL} at room temperature was added benzyl chloroformate (11 mL, 0.08 i ). The mixture
was stired at room temperature for 18 hrs., poured into water (800 mL} s washed with
diethyi ether (800 mL). The aqueous extract was acidified and the resulting pracipitate filtered
and dried to give 156.7 g white solid. MS (m/e): 309 (M"+NH,, 100).

Mass spectra were deterinined by the GC-MS, AMPI, APCI or thermospray method.

All "H NMR were taken on 400 MHz instruments.

EXAMPLE 1
2-(4-Fluoro-phenoxy)-N-thiophen-2-yimethyl-nicotinamide

fo a stimed solution of  2-(4-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29
mmole; and NMM (0.137 grams, 1.35 mmole) in dry methylene chloride (15 i} at -10°C was
added isobutyl chioroformate (0164 grams, 1.35 mmole). After 30 minutes al -10°C  2-
aminomethyithiophene (0.152 grams, 1.35 mmole) was added and the mixturs was allowed to
warm te room temperature over night. The mixture was poured into water and extracted with
ethyl acetate. The combined organics were washed with 1 N sodium hydroxide and water,
dried over MgSO0,, filtered, and concentrated to give a clear oil that was purified by

chromatography on silica gel eiuting with 30% ethyl acetate/ hexane i give & solid.
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Recrystalization from ethyl acetate/ hexane gave white crystals (0.326 g). M.P. 83-91°C; MS
(m/e) 329 (M*+1).

The compounds of Examples 2-9 were prepared according to the procedure of
Example 1 substituting the corresponding amine for 2-aminomethylthiophene. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 2
2-(4-Fluoro-phenoxy)-N-furan-2-yimethyl-nicotinamide

M.P. 71-73°C; Anal. calcd. for Cy;H{3N,O5F: C, 65.38; H, 4.20; N, 6.97. Found: C,
65.53; H, 4.34; N, 9.31.

EXAMPLE 3
(R)(-)2-(4-Fluoro-phenoxy)-N-[1-(4-methoxy-phenyl)-ethyl]-nicotinamide
M.P. 101-103°C; Anal. calcd. for Cy,HsN,O3sF: C, 68.84; H, 5.23; N, 7.65. Found:
C,68.46, H, 5.20; N, 7.62.

EXAMPLE 4
(S)-(+) 2-(4-Fluoro-phenoxy)-N-[1-(4-methoxy-phenyl)-ethyl]-nicotinamide
M.P. 97-99°C; Anal. calcd. for CyHigN,OsF: C, 68.84; H, 5.23; N, 7.65. Found:
C,68.84, H,5.17; N, 7.71. ap = +54.2° (C=0.2, chloroform)
EXAMPLE 5
N-(2-Chloro-6-fluoro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide
M.P. 115-118°C; Anal. calcd. for CyoH43N,0,F,Cl: C, 60.89; H, 3.50; N, 7.47. Found:
C, 60.63; H, 3.45; N, 7.38.

EXAMPLE 6
(S)(-)2-(4-Fluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide
M.P. 59-61°C; Anal. calcd. for C45HsN,SO.F: C, 63.14; H, 4.42; N, 8.18. Found: C,
63.21; H, 4.34; N, 8.16. ap =-26.5° (C=0.3, chloroform)
EXAMPLE 7
(R)(+)2-(4-Fluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide
M.P. 60-62°C; Anal. calcd. for CygHsN,SO,F: C, 63.14; H, 4.42; N, 8.18. Found: C,
62.75, H, 4.27; N, 8.06. op = +26.2° (C=0.4, chloroform)
EXAMPLE 8
N-[1-(5-Chloro-thiophen-2-yl)-ethyl]-2-(4-fluoro-phenoxy)-nicotinamide
M.P. 87-89°C; Anal. calcd. for CysHsN,SO,CIF: C, 57.37; H, 3.74; N, 7.43. Found: C,
57.51; H, 3.68; N, 7.48.

EXAMPLE 9
N-(2-Chloro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide
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PP 118-120°C; Anal. calcd. for C1oH14NOLCIF: C, 63.96; H, 3.95; &, 7.85. Found: C,
6354, H 396N, 7.72.
EXAMPLE 10
N-(2-Chloro—benzvl)-z-(2,4-difluoro-phenoxv)-nicotinamigg

To a stirred solution of 2-(2,4-difluoro-phenoxy)-nicotinic acid (13.300 grams, 1.19
mimicie s and NMM (0.133 grams, 1.31 mmole) in dry methylene chioride (1% mi} at -10°C was
added isobutyl chloroformate {0.202 grams, 1.31 mmole). After 20 minuies at -10°C  2-
chiorobenzylamine (0.202 grams, 1.43 mmole) was added and the mixture was allowed to
warm i room temperature over night. The mixture was poured into water ard extracted with
etnyi acetate. The combined organics were washed with 1 N NaOH, water and brine, dried
over MgSQ,, filtered and concentraied to give a clear oil that was purified bv chromatography
on silica gel eluting with 30% ethyi acetate/ hexane to give a solid. Recrystalization from ethyl
acetale/ hexane gave a solid {(.295 g). M.P. 122-124°C; Anal. caicd. for CraNL0LF,CH: C,
60.89; H, 3.50. N, 7.47. Found: C, §0.77; H, 3.44; N, 7.38.

EXAMPLE 11
N-(2-Chloro-benzyl)-2-(3-fluoro-phenoxy)-nicotinamide
To & stirred solution of 2-{3-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29 mmole)

and NMM (0.144 grams, 1.41 mmoie) in dry methylene chloride (15 mi) a¢ -1(°C was added
isobulyl chioroforrmate (0.193 grams, 1.41 mmole). After 20 minutes =t -10°C 2-
chiorobenzylamine (0.219 grams, 1.55 mmole) was added and the mixturs was allowed to
warm o room temperature over raght. The mixture was poured into water and extracted with
ethy! acetate. The combined orgarics were washed with 1 N NaOH, water and brine, dried
over MgSQ,, filtered and concenirated to give a solid that was purified by chiomatography on
silica gel eluting with 30% ethy! acelate/ hexane to give a white solid. Recrysialization from
ethyl acetate/ hexane gave a solid (0.328 g). M.P. 115-117°C; Anal. calcd. for C1aH1eN,O,CiF:
C, 63.96, M, 3.95; N, 7.85. Found: €, 4.04; H, 3.92: N, 7.85.
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EXAMPLE 12
N-(2-Chloro-benzyl)-2-{pyridin-3-yloxy)-nicotinamide
To a stirred solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grams, 1.39 mmole), o-
chlorobenzylamine (0.216 grams, 1.53 mmole), and 1-hydroxybenzotriazole hydrate (0.207
grams, 1.53 mmole) in dry dimethylformamide (15 ml) was added (3-(dimethylamino)-propyl)-
3-ethylcarbodimide hydrochioride (0.319 grams, 1.67 mmole) and stirred over night. The
mixture was diluted with 200 ml ethyl acetate washed with 1 N NaOH, water and brine, dried

over MgSO4, filtered and concentrated to give an oil that was purified by chromatography on
silica gel eluting with 5% methanol/methylene chloride. Recrystalization from ethyl acetate/
hexane gave a white solid (0.275 g). M.P. 123-125°C: Anal. calcd. for CisH14N3O.Cl: C,
63.63; H, 4.15; N, 12.37. Found: C, 63.19; H, 3.85; N, 11.67.

The compounds of Examples 13-44 were prepared according to the procedure of
Example 12 substituting the corresponding amine for o-chlorobenzylamine. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 13

N- idi -nicotinamide
M.P. 81-93°C; Anal. calcd. for CgH;N;0,: C, 71.46; H, 5.37: N, 13.16. Found: C,
71.51; H, 5.40; N, 13.26.

EXAMPLE 14
N-[1-(5-Chloro-thiophen-2-yl)-ethyl]-2-(pyridin-3-yloxy)-nicotinamide
M.P. 74-76°C; Anal. calcd. for C47H,{N3SO,Cl: C, 56.75; H, 3.92; N, 11.68. Found: C,
56.54; H, 4.06; N, 11.80.

EXAMPLE 15
N-Furan-2-yimethyl-2-(pyridin-3-yloxy)-nicotinamide
M.P. 84-86°C; Anal. calcd. for Cy¢Hy3N3O5: C, 65.08; H, 4.44; N, 14.23. Found: C,
65.04; H, 4.50; N, 14.55.

EXAMPLE 16
N-(5-Chloro-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P. 110-112°C; Anal. calcd. for C4H,N3SO,Cl: C, 55.57; H, 3.50; N, 12.15. Found:
C, 55.23; H, 3.57; N, 12.45.

EXAMPLE 17
N-[1-(5-Methyl-thiophen-2-yl)-ethyl]-2-(pyridin-3-yloxy)-nicotinamide
M.P. 162-164°C; MS (m/e) 340 (M"+1).
EXAMPLE 18
N-(5-Methyl-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P. 111-113°C; Anal. calcd. for C;7H5N3SO,: C, 62.75; H, 4.65; N, 12.91. Found: C,
62.77, H, 4.67; N, 12.50.
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EXAMPLE 19

N-{5-Meth1I-furan-2-ylmethyl)-2-{eridin-3-vloxv)-nicotinamide
M.P. 85-67°C; Anal. calcd. for Cy7HisN3O3: C, 66.01; H, 4.89; N, 13 58. Found: C,
65.77. H, 4.90; N, 13.28.

EXAMPLE 20
N~(3-Methvl-thiophen-2—ylmethm-g;(pvridin-a-vloxv)-nicotingmide
M.F'. 89-91°C; Anal. calcd. for Ci7H1sN3SO,: C, 62.75; H, 4.65; N. 12.91. Found: C,
62.71. H, 4.84; N, 12.80.

EXAMPLE 21

N-(4-Chloro-thiophen-2-¥lmethyn-2-(gxridin-3-xloxy)-nicotinamide
M.F. 118-120°C; Anal. calcd. for C1sH12N3SO,CI: C, 55.57; H, 3.50; 1, 12.15. Found:
C, 5550, H, 3.89; N, 11.37.

EXAMPLE 22
N-Benzol’b]thiophen-2-vimethvlﬁ-(pvridin-3-v|oxv)-nicotingmide
M.P. 93-95°C; Anal. calcd. for C20H1sN3SO,: C, 66.47; H, 4.18; N. 11.63. Found: C,
66.00, M, 4.19; N, 11.66.

EXAMPLE 23
N-(5-Chloro-furan-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P. 80-82°C; Anal. calcd. for CigHi,N3O4CI: C, 58.28; H, 3.67; N, 12.74. Found: C,
586.52, H, 3.73; N, 12.80.

EXAMPLE 24
2-(Pyridin-3-yloxy)-N-thiazol-2-yimethyl-nicotinamide
M.P. 94-96°C; MS (mie) 313 (M’ +1).
EXAMPLE 25
2-(Pvridin-3-vloxy)-i\i~l4-@;g-trifluoro-ethoxv)-bergyl]»nicotingplide
M P. 98-100°C; Anal. calcd. for CaH1eN3O5F3: C, 59.55; H, 4.00; N, 1(:.42. Found: C
59.74; 11, 3.92; N, 10.53.

EXAMPLE 26
N-(2-Fluoro-benzyl -nicotinamide
M.P. 90-92°C; Anal. caicd. for CygH4N1O,F: C, 66.87; H, 4.36; N, 13.00. Found: C

67.08; i, 4.23; N,13.07.

N

EXAMPLE 27
N-{4-Difluoromethoxy-benzyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P.91-93°C; Anal. calcd. for CygHi5N3O4F,: C, 61.46: H, 4.07; N, 11.32. Found: C
6147, H 3.64; N, 11.24.

s

EXAMPLE 28
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N-(4-Fluoro-benzyl
M.P. 128-131°C; Anal. calcd. for C1sH14N3O,F: C, 66.87; H, 4.36; N, 13.00. Found: C,
66.63; H, 4.42; N, 13.04.

EXAMPLE 29
N-(4-Methoxy-benzyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P. 62-64°C; Anal. calcd. for C19H17N3O3: C, 68.05; H, 5.11; N, 12.53. Found: C,
68.20; H, 4.96; N, 12.58.

EXAMPLE 30
2-(Pvridin-3-vloxv)-N-(5-trifluoromethvl-thiophen-2-vlmethyl)-nicotinamide
M.P. 122-124°C; Anal. calcd. for C7H;,N;0,SF;: C, 53.82; H, 3.19; N, 11.08. Found:
C,54.44; H,3.22; N, 11.10.

EXAMPLE 31
N-(2-Chloro-benzyl)-2-(pyridin-3-yloxy)-nicotinamide
M.P. 174-176°C; Anal. calcd. for C1sH14N3O,CleHCI; C, 57.46; H, 4.02; N, 11.17.
Found: C, 57.16; H, 4.11; N, 11.09.

EXAMPLE 32

N-(5-Fluoro-thiophen-z-ylmethvl)-z-(eridin-3-yloxy)-nicotinamide

M.P. 99-101°C; Anal. calcd. for C4H,,N;0,SF: C, 58.35; H, 3.67; N, 12.76. Found: C,
58.35; H, 3.55; N, 12.71.

EXAMPLE 33
N-{2-Ox0-2,3-dihydro-1H-indol-5-yimethyl)-2-( pyridin-3-yloxy)-nicotinamide
M.P. 108-111°C; Anal. calcd. for CyoHgN4O;: C, 66.66; H, 4.47; N, 15.55. Found: C,.
65.92; H, 4.56; N, 14.84.

EXAMPLE 34

N-(3,5-Di-tert-butvl-4-hvdroxv-benzvl)-2-( pyridin-3-yloxy)-nicotinamide

M.P. 42-44°C; Anal. calcd. for CysH3N3O5: C, 72.03; H, 7.21; N, 9.69. Found: C,
71.19; H, 7.22; N, 9.79.

EXAMPLE 35
N-[5-(1-Hydroxy-1-methyl-ethyl)-thiophen-2-yimethyll-2-( pyridin-3-yloxy)-

nicotinamide
M.P. 110-112°C; Anal. calcd. for C1gHgN3SO;: C, 61.77; H, 5.18, N, 11.37. Found: C,
61.63; H, 5.40; N, 10.60.
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EXAMPLE 36
N-I4-(1-Hydroxv»‘l-methvl-ethvl)-benzyi]-2-(g¥ridin-3-yloxy)~nicotinamide
M.P. 79-81°C; Anal. calcd. for C21H2iN305: C, 69.41; H, 5.82; N. 41.56. Found: C,
65.19; H, 5.85; N, 11.58.

EXAMPLE 37
4-({ i2—(Pyridin-3-vloxv)-Dvridine-3-cggbonvllﬁ11ino}-methvl)-l_)gazoicacid methyl

ester
M.F. 125-127°C: Anal. calcd. for Ca0H17N304: C, 66.11; H, 4.72; N. 11.56. Found: C,
65.83; H, 4.52: N, 11.39,

EXAMPLE 38
N-[3-Chioro-4-{1-hydroxy-1 -methyl-ethyi)-benzyl]-2-(pyridin-3-yioxy)-
nicotinamide

M.F. 1389-141°C; Anal. calcd. for C21H20N305ClI: C, 63.40; H, 5.07; N, +0.56. Found: C,
63.24, H, 4.35, N, 10.21.

EXAMPLE 39
N-[2-Chloro-4-(1-hydroxy-1 -methyl-ethyl)-benzyl}-2-( pyridin-3-yioxy)-
nicotinamide

MS (m/e) 400/398 (M"+1}; '"H NMR (400mhz, CDCl,) d 1.54 (s, 6H), 4.73 {d, 2H),
7.16-7.56 (m, 6H), 8.16 (d, 1H), 8.34 (m, 1H), 8.49 (dd, 2H), 8.61 (d , 1H).
EXAMPLE 40
2-(Pyridin-3-yloxy)-N-{4-(2,2,2-trifluoro-1 -hydroxy-ethyl)-benzyij-nicotinamide
MS (m/e) 404 (M'+1); '"H NMR (400mhz, CDCl3) d 4.70 (dd, 2H), 4.9 (dd, 1H), 7.16-
7.56 {m, 7H], 8.00 (m, 1H), 8.18 (dd , 1H), 8.28 (d, 1H), 8.43 (m, 1H), 8.60 (dd. 1H)
EXAMPLE 41
N-{4-Hydroxy-chreman-7-ylmethyl)-2- ridin-3-yloxy)-nicotinamide
M.P 134-136°C; Anal. caicd. for C21Hi1gN3O4: C, 66.83; H, 5.07; N, 11.13. Found: C,
66.50; H, 4.90; N, 11.60.

EXAMPLE 42
N-[4-(1-Hvdroxv-cvciobutvl)-benzyl|-2-(gyridin-3-1loxﬂ-nicotinamide
M.P. 116-118°C; Anal. calcd. for C2H2N305: C, 70.83; H, 5.64; N, 11.19. Found: C,
7041, 1, 567, N, 10.97.

EXAMPLE 43
N-[4-(1-Hydroxy-prop-2-ynyl)-benzyl]-2-(pyridin-3-yloxy)-nicotinamide
MS im/e) 360/344 (M'+1), "H NMR (400mhz, CDCl;) d 4.69 (d, 2H), 5.19 (m, 1H),
745753 (m, 8H), 7.99 (m, 1H), 8. 18 (dd , 1H), 8.35 (dd, 1H), 8.49 (d, 1H), 8 6% {dd, 1H).
EXAMPLE 44




S

10

15

20

25

30

35

40

N-[3-Chloro-5-(1-hydroxy-1-methyl-ethyl)-thiophen-2-yimethyl]-2-(pyridin-3-
yloxy)-nicotinamide
M.P. 74-76°C; Anal. calcd. for C19H1sN303SCl: C, 56.50; H, 4.49; N, 10.40. Found: C,
56.79; H, 4.68; N, 9.64.

EXAMPLE 45
2-{Pyridin-3-yloxy)-N-{1-thiophen-2-yl-ethyl)-nicotinamide

To a stirred suspension of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grams, 1.39

mmole) and NMM (0.155 grams, 1.53 mmole) in dry methylene chloride (15 ml) at -10°C was
added isobutyl chioroformate (0.208 grams, 1.53 mmole). After 20 minutes at -10°C 1-
Thiophen-2-yl-ethylamine (0.195 grams, 1.53 mmole) was added and the mixture was allowed
to warm to room temperature over night. The mixture was diluted with 200 ml ethyl acetate,
washed with 1 N sodium hydroxide and water, dried over MgS04, filtered and concentrated to
give an oil that was purified by chromatography on silica gel eluting with 5%
methanol/methylene chloride to give a solid. Recrystalization from ethyl acetate/ hexane gave
a white solid (0.191 g). M.P. 90-92°C; Anal. calcd. for Cy7H1sN3O2S C, 62.75; H, 4.65; N,
12.91. Found: C, 62.51; H, 4.69; N, 13.10
The compounds of Examples 46-47 were prepared according to the procedure of
Example 45 substituting the corresponding amine for 1-Thiophen-2-yl-ethylamine. The
duration of reaction was between 1 and 24 hours.
EXAMPLE 46
(S)(#)-2-(Pyridin-3-yloxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide
M.P. 196-198°C; Anal. calcd. for Ci;HisN;0,SeHCI: C, 56.43; H, 4.46; N, 11.61.
Found: C, 59.48; H, 5.49; N, 10.04. op = +28.3° (C=0.2, methanol).
EXAMPLE 47
(R)(-)-2-(Pyridin-3-yloxy)-N-(1-thiophen-2-yi-ethyl)-nicotinamide
M.P. 197-199°C; Anal. calcd. for C;7H;sN30,SeHCI: C, 56.43; H, 4.46; N, 11.61.
Found: C, 57.55; H, 5.12; N, 10.62. ap = +17.9° (C=0.1, methanol).
EXAMPLE 48
2-(5-Chloro-pyridin-3-yloxy)-N-{(4-methyl-benzyl)-nicotinamide
To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.180 grams, 0.78
mmcele), 4-methylbenzylamine (0.104 grams, 0.86 mmole), and 1-hydroxybenzotriazole
hydrate (0.116 grams, 0.86 mmole) in dry dimethylformamide (5 ml) was added 1-(3-
(dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.165 grams, 0.86
mmole) and stirred for 18 hours. The mixture was poured into 100 ml water and extracted with

ethyl acetate. The combined organics were washed with water and brine, dried over MgSO,,
filtered and concentrated to give an oil that was purified by chromatography on silica gel
eluting with 5% methanol/methylene chloride. Recrystalization from ethyl acetate/ hexane
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gave light pink crystals (0.211 g}. M.P. 119-121°C; Anal. calcd. for CioH16N20,CH: C, 64.50; H,
4.56, N, 11.88. Found: C, 64.44; H, 4.47; N, 11.94.

The compounds of Examples 49-60 were prepared according to the procedure of
Example 48 substituting the corresponding amine for 4-methylbenzylamine. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 49
2-{5-Chloro-pyridin-3-yioxy}-N-[1 ~(5-chloro-thiophen-2-yl)-ethyl]-nicotinamide

M.P. 110-112°C; Anal. calcd. for C17H14N30,SCly: C, 51.66; H, 3.57: N, 10.63. Found:
C.5149: H 3.51; N, 10.41.

EXAMPLE 50
2-(5-Chloro-pyridin-3-yloxy)-N-[ 1-(5-methyl-thiophen-2-yi)-ethyi]-nicotinamide
M.F. 75-77°C; Anal. calcg. for C18H16N30,SCl: C, 57.83; H, 4.31; N, 11.24. Found: C,
57.88, H, 4.42; N, 11.42.

EXAMPLE 51
2-(5-ChIoro-pvridin-Bonxv)-N-(5-chloro-thiopherg.‘_‘!;ﬂmethvn-nicotingmide
M.F. 125-127°C; Anal. calcd. for CygH;1N3O,SCl,: C, 50.54; H, 2.92: N, 11.05. Found:
C, 50.42; H, 2.99; N, 11.07.

EXAMPLE 52
2-(S-Chloro-pvridin-3~vioxv)—N-(5-methvl-thionhen-z-ylmethyi)«nicotinamide
M.P. 81-83°C; Anal. calcd. for Cy7;H4N;0,SCI: C, 56.75; H, 3.92; N, 11.68. Found: C,
56.94, H, 4.07; N, 11.19.

EXAMPLE 53
2-5-Chloro-pyridin-3-yloxy)-N-(5-methyl-furan-2-ylmethyl)-nicotinamide
M.P. 103-105°C; Anal. calcd. for C17H1aN3O5CI: C, 59.40; H, 4.10; N, 12.22. Found: C,
58.50; H, 4.15; N, 12.08.

T

EXAMPLE 54
2-{S-Chloro-pvridin-3-vloxv)-N-(3-methvl-thiophen-2-vlmethvl)~nicoting_r_n_ﬂg_
M.P115-117°C; Anal. calcd. for C4;H4N3SO,Cl: C, 56.75; H, 3.92: N, 11.68. Found:
C,56.75; H, 402, N, 11.37.

EXAMPLE 55
2-(5-Chloro-pvridin-3-vloxv)-N-(4-chioro-thiophen-gglmethvl)~nicotingﬁmide
M.P.94-96°C; MS (m/e) 380/382 (M'+1).
EXAMPLE 56
N-Benzo[b]thiophen-2»vlmethvl-2-(5—chloro-pvridin-3-vloxv)-n§cotinamide
M.P. 160-162°C; Anal. calcd. for C20H14N3SO,Cl: C, 60.68; H, 3.56; N. 10.61. Found:
C,60.90. H, 3.67; N, 10.49.




10

15

20

25

30

35

40

EXAMPLE 57

-nicotinamide

N-(5-Chloro-furan-2-ylmethyl
M.P. 111-113°C; Anal. calcd. for C16H11N3O3Cly: C, 52.77; H, 3.04; N, 11.54. Found:
C,53.04; H, 3.16; N, 11.21.

EXAMPLE 58
2-(5-ChIoro-pvridin-3-vloxv)-N-cyclohexylmethzl-nicotinamide
M.P. 95-97°C; Anal. calcd. for C1sH20N30,Cl: C, 62.52; H, 5.83; N, 12.15. Found: C,
62.51; H, 5.80; N, 12.10.

EXAMPLE 59
g;@Chloro-pvridin-3-vloxv)-N-[4-(1-hydroxv-1-methvl-ethvl)-benle]-
nicotinamide
M.P. 78-80°C; Anal. calcd. for C,qHzNsO5Cl: C, 63.40; H, 5.07; N, 10.56. Found: C,
63.24; H, 5.00; N, 10.33.

EXAMPLE 60
N-[3-Chloro-5-(1-hydroxy-1-methyl-ethyl)-thiophen- -ylmethyl]-2-{5-chloro-

pyridin-3-yloxy)-nicotinamide

M.P. 72-74°C; Anal. calcd. for C1gH17N303SCly: C, 52.66; H, 3.91; N, 9.59. Found: C,
50.27; H, 4.10; N, 9.01.

EXAMPLE 61
N-(5-Chloro-thiophen-2-ylmethvl)-2-(4-fluoro-ghenoxy)-nicoﬂnamide

To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.200 grams, 1.02
mmole), C-(5-Chloro-thiophen-2-yl)-methylamine (0.151 grams, 1.02 mmole), and 1-
hydroxybenzotriazole hydrate (0.138 grams, 1.02 mmole) in dry dimethylformamide (3 ml) was
added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.212 grams, 1.11
mmole) and stirred over night. The mixture was poured into 100 m! water and extracted with
ethyl acetate. The combined organics were washed with 1N NaOH, water and brine, dried
over MgSO,, filtered and concentrated to give an oil that was purified by chromatography on
silica gel eluting with 30% ethyl acetate/ hexane. Recrystalization from ethyl acetate/ hexane
gave a white solid (0.216 g). M.P. 91-93°C; Anal. calcd. for Ci7H12N,0,SFCI: C, 56.28; H,
3.33; N, 7.72. Found: C, 56.34; H, 3.36; N, 7.41.

The compounds of Examples 62-91 were prepared according to the procedure of
Example 61 substituting the corresponding amine for C-(5-Chloro-thiophen-2-yl)-methylamine.
The duration of reaction was between 1 and 24 hours.

EXAMPLE 62
N-(4-ChIoro-thiophen-z-vlmethvn-gjg-ﬂuoro-ghenoxy)-nicotinamide
M.P. 98-101°C; Anal. calcd. for Ci7H2N.SOLFCI: C, 56.28; H, 3.33; N, 7.72. Found:

C, 56.40; H, 3.38; N, 7.60.

A%Q,i@i%%/@?z?&
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EXAMPLE 63

-nicotinamide
M.F. 116-118°C; Anal. calcd. for Cy7H;,N,O3FCI: C, 58.89; H, 3.49; N, 8.08. Found: C,
59.07, H, 3.53; N, 7.97.

EXAMPLE 64
N-(2,3-Difluoro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide

M.F. 71-73°C; Anal. calcd. for CysH3N,O,F5: C, 63.69; H, 3.66; N, 7.82. Found: C,
63.60; H, 3.34; N, 7.70.

EXAMPLE 65
N-Benzo[b]thiophen-2-yimethyl-2-(4-fluoro-phenoxy)-nicotinamide

M.F. 109-111°C; Anal. calcd. for C;H,sN,0,SF: C, 66.65; H, 4.00; N, 7.40. Found: C,
66.52; H, 4.02; N, 7.24.

EXAMPLE 66
N-(3,5-Difluoro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide
M.P.116-118°C; Anal. calcd. for CysH,3N,0,F5: C, 63.69; H, 3.66; N, 7.82. Found: C,
65.67; H, 4.24; N, 7.73.

EXAMPLE 67
2-(4-Fluoro-phenoxy)-N-{2,4,6-trifluoro-benzyl)-nicotinamide

M.P. 128-130°C; Anal. calcd. for CioHoN,0.F 4 C, 60.64; H, 3.21: N, 7.44. Found: C,
60.83; H, 3.15; N, 7.25.

EXAMPLE 68
N-(3,4-DichIoro—thiophen-2-vlmethvl)~2-(4-ﬂuoro-phenoxv)»nicotingmide

M.P. 132-134°C; Anal. calcd. for C4;H,4N,SO,CLF: C, 51.40; H, 2.79; N, 7.05. Found:
C, 51.36; H, 2.86; N, 7.05.

EXAMPLE 69

N—(3-Chloro-thiophen-2-ylmethyl)-2-(4-f|uoro-ghenoxy)-nicotinamide
M.P. 134-136°C; Anal. calcd. for Cy;Hi;N,SO,CIF: C, 56.28; H, 3.33: N, 7.72. Found:
C,56.17; H, 3.30: N, 7.70.

EXAMPLE 70

N-(2-Chloro-benzyl)-2-(4-ﬂuoro-benzyloxy)-nicotinamide
M.P. 84-66°C; Anal. calcd. for CyHeN,O,CIF: C, 64.78; H, 4.35; N, 7.55. Found: C
64.88;: H, 4.36; N, 7.48.

’

EXAMPLE 71
2-{4-Fluoro-phenoxy)-N-(1H-indol-5-yimethyl)-nicotinamide
M.P. 128-130°C; Anal. calcd. for C21H16N302F: C, 69.80, H, 4.46; N, 11.63. Found: C,
68.46; H, 4.29; N, 11.55.
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EXAMPLE 72
2-(4-Fluoro-phenoxy)-N-(4-nitro-benzyl)-nicotinamide
M.P. 155-157°C; Anal. calcd. for CigH1N;O4F: 'H NMR (400mhz, CDCl3) d 4.80 (d,
J=6.02 Hz, 2H), 7.21 (m, 5H), 7.51 (m, 2H), 8.20 (m, 3H), 8.35 (s,broad , 1H), 8.65 (m, 1H).
EXAMPLE 73
2-(4-Fluoro-phenoxv)~N-(2-oxo-2,3-dihydro-1 H-indol-5-ylmethyl)-nicotinamide
M.P. 180-182°C; Anal. calcd. for CpyH:gN;O3F: C, 66.84; H, 4.27, N, 11.13. Found: C,
66.31; H, 4.31; N, 10.76.

EXAMPLE 74

&(4-Fluoro-phenoxv)-N-(2-oxo-2,3-dihydro-benzooxazol-s-yl)-nicotinamide

M.P. 289-291°C; Anal. calcd. for CigHi12N3O4F: C, 62.47; H, 3.31, N, 11.50. Found: C,
61.83; H, 3.08; N, 11.56.

EXAMPLE 75
5-({[2-(4-Fluoro-phenox\¢p_yridine-3-carbonyl]-amino}-methvl)-1H-indole-&
carbox
ylic acid ethyl ester
M.P. 185-187°C; Anal. calcd. for CasHN304F: C, 66.51; H, 4.65, N, 9.98. Found: C,
66.61; H, 4.66; N, 9.55.

EXAMPLE 76
N-(3.5-Di-tert-butvl-4-hvdroxv-benzyl)-2-(4-ﬂuoro-ghenoxy)-nicotinamide
M.P. 45-47°C; Anal. calcd. for Cy;Hj3N,O4F: C, 71.98; H, 6.93, N, 6.22. Found: C,
72.05; H, 7.08; N, 6.28. :
EXAMPLE 77
2-{4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide
M.P. 106-108°C; Anal. calcd. for C22H21N,O5F: C, 69.46; H, 5.56, N, 7.36. Found: C,
69.39; H, 5.48; N, 7.16.

EXAMPLE 78
2-(4-Fluoro-phenoxy)-N-(4-hydroxy-3,5-dimethyl-benzyl)-nicotinamide
M.P. 142-144°C; Anal. calcd. for CpH;oN,O4F: C, 68.84; H, 5.23, N, 7.65. Found: C,
68.42; H, 5.23; N, 7.61.

EXAMPLE 79
2-(4-Fluoro-phenoxy)-N-[5-(1-hydroxy-1 -methyi-ethyl)-furan-2-yimethyl]-

nicotinamide
M.P. 88-90°C; Anal. calcd. for C20H1sN,O4F: C, 64.86; H, 5.17, N, 7.56. Found: C,
64.50; H, 4.99; N, 7.69.
EXAMPLE 80
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N-[5-{1-Ethyl-1-hyd roxv~propvl)-thiophen-z-ylmethyl ]-2-{4-fluorc-phenoxy)-
nicotinamide

M.P. 95-97°C; Anal. calcd. for CoHpsN,04SF: C, 63.75; H, 6.59. N, £.76. Found: C,
63.42;, H, 527, N, 7.07.
EXAMPLE 81
N-[4-Chloro-5-(1-hydroxy-i -methyl-ethyl)-thiophen-2-ylmethyl]-2-{4-fluoro-
phenoxyj-nicotinamide

MF.115-117°C; Anai. calcd. for C20H1sN203SCIF: C, 57.08; H, 4.31. v, 6.66. Found:
C. 5703, H. 410, N, 6.75.
EXAMPLE 82
N-[1 -(4-Brom0jmenvi)-ethvi]-2-(4-f|uoro-phenoxv)-nicotingmide
M.F. 120-122°C; 'H NMR (CDCl,) d 1.60 (BH,d, J=6.85Hz), 5251 H, m), 7.1-7.5
(9 H. m} 810 (1 H, bs), 8.20 (1 H, m), 8.60 (1 H, m).
EXAMPLE 83
2-(4-Fluoro-phenoxy}-N-{4-(1-methoxy-1 -methyl-ethyi)-benzyl]-nicotinamide
Anal. calcd. for CzaHaN05F: MS (m/e) 395 (M'+1); 'H NMR (CDCLy) d 1.50 (6 H, s)
3053, 8,472 (2H,d, J= 5.8 Hz), 7.1-7.4 (9H, m), 8.2 (9 H, m), 8.65 (1 H, m).
EXAMPLE 84
N-[3-Chloro-5-{1-hydroxy-1 -methyl-ethyl)-thiophen-2-ylmethyl]-2-{4-fluoro-
phenoxy)-nicotinamide

M.P. 85-87°C; Anal. calcd. for C20H1sN,03SCIF: C, 57.08; H, 4.31, N. .66. Found’ C,
97.30; M, 4.36; N, 6.46.
EXAMPLE 85
2-{4-Fluoro-phenoxy)-N-{4-(1 -hydroxy-cyclobutyl)-benzyl]-nicotinamide
M.P. 95-97°C; Anal. calcd. for Ca3H2NO5F: C, 70.40; H, 5.39, N, 7.14. Found: C
70.28. H, 5.45; N, 7.03.

L]

EXAMPLE 86
N-[2-Chioro-4-(1-hydroxy-1 -methyl-ethyl)-benzyl}-2-(4-fluoro-phenoxy}-

nicotinamide
M.P 102-104°C; Anal. calcd. for CpHN,04FCI: C, 63.69; H, 4.85, M, .75, Found:
C,53.65 H, 499, N, 6.72.
EXAMPLE 87
N-(4-Azetidin-1-yi-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide
M.P.128-129°C; Anal. Caled for CpHyN3OLF: C, 70.01; H, 5.34; N, 11.13. Found:
C. 6964, H, 527, N, 11.13.

EXAMPLE 88
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2-(4-Fluoro-phenoxy)-N-[4-(3-hydroxy-azetidin-1 -yl}-benzyl}-nicotinamide
M.P. 157-159°C; 'H NMR (CDCls) d 2.08 (1 H, d, J = 7 Hz), 3.62-3.65 (2 H, m), 4.09-
4.16(2H,m), 4.59 (2 H,d, J =5 Hz), 4.70-4.75 (1 H, m), 6.42 (2 H, d, J = 8 Hz), 7.07-7.24 (7
H. m), 8.03 (1 H, brs), 8.16-8.18 (1 H, m), 8.61-8.64 (1 H, m); MS (m/e) 394 (M*+1).
EXAMPLE 89
2-{4-Fluoro-phenoxy)-N-{4-pyrrolidin-1 -yl-benzyl)-nicotinamide
M.P. 127-128°C; 'H NMR (CDCl3) d 1.93-2.03 (4 H, m), 3.21-3.30 (4 H, m), 4.59 (2 H,
d, J = 5 Hz), 6.43-6.60 (2 H, m), 7.06-7.24 (7 H, m), 8.00 (1 H, br s), 8.16-8.18 (1 H, m), 8.62-
8.64 (1 H, m), MS (m/e) 392 (M"+ 1).

EXAMPLE 90
2-(4-Fluoro-phenoxy)-N-(4-piperidin-1 -yl-benzyl)-nicotinamide
M.P. 118-119°C; 'H NMR (CDCl3) d 1.51-1.74 (6 H, m), 3.09-3.15 (4 H, m), 461 (2 H,
d.J =5 Hz), 6.82-6.90 (2 H, m), 7.05-7.24 (7 H, m), 8.04 (1 H, br s), 8.17-8.18 (1 H, m), 8.62-
8.64 (1 H, m); MS (m/e) 406 (M"+ 1).

EXAMPLE 91
gi4-Fluoro-phenoxv)-N-(4-morpholin-4-vl-benzyl)-nicotinamide
M.P. 163-165°C; Anal. Calcd for C23H2N304F: C, 67.80; H, 5.44; N, 10.31. Found:
C, 67.42; H, 5.38; N, 10.37.

EXAMPLE 92
2-(4-FIuoro-phenoxv)-N-[4-(4-oxo-pi eridin-1-yl)-benzyl}-nicotinamide

The crude product was further treated in a refluxing mixture of 2:5 aqueous | N
hydrochloric acid solution: tetrahydrofuran for 2 days to effect hydrolysis of the ketal; work-up
was accomplished by partitioning the mixture between EtOAc and saturated aqueous sodium
hydrogencarbonate solution, drying the organic layer (MgS0,), and evaporation. M.P. 138-
139°C; Anal. Calcd for CasHN3O5F: C, 68.72; H, 5.29; N, 10.02. Found: C, 68.60; H, 5.22;
N, 10.01.

EXAMPLE 93
2-J4-FIuoro-phenoxv)-N-{4-[(2-hvdroxy-z-methvl-propvl)-methvl-amino]-benzyl}-
nicotinamide

'H NMR (DMSO0-d®) d 1.04 (6 H, s), 298 (3H,s),332(2H,s),401(2H,d, J=6
Hz), 7.01-7.11 (2 H, m), 7.06-7.25 (7 H, m), 8.07-8.16 (2 H, m), 885 (1 H,t, J=6 Hz);, MS
(mie) 424 (M*+ 1).

EXAMPLE 94
2-(4-Fluoro-phenoxy)-N-[4-(2-methyl-[1 3ldioxolan-2-yl)-benzyl]-nicotinamide
M.P. 78-80°C; MS (m/e) 408 (M").

EXAMPLE 95
N-(1.4-Dioxa-spiro| 4.5]dec-8-vlmethvl)-z-(4-fluoro-phenoxy)-nicotinamide

g,
sty
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M.P. 88-80°C; MS (m/e) 487 (M"+1).
EXAMPLE 96
N~(4,5-Dichloro-thionhen-z-ylmethvl);gimﬂuoro-phenoxv)«n;‘cotinamide
M.P. 127-129°C; Anal. Caled for Ci/HuNOFSCly:  C, 51.40; +, 2.79; N, 7.05.
Found: C, 5165 H, 3.01; N, 6.8%

EXAMPLE 97
N—(3,5-Dichloro-thiophen-2-y|methvl)-2-14-ﬂuoro-phenoxv)-nicoting_rg_igg
M.F". 132-134°C; MS (m/e) 307 (M").
EXAMPLE 98
2:(5-Chloro-pyridin-3-yloxy)-N-cyclopropylmethyl-nicotinamide
70 a stirred solution of 2-{5-chloro-pyridin-3-yloxy)-nicotinic acid (0,200 grams, 0.88
mmole), aminomethylcyclopropane hydrochloride (0.094 grams, 0.88 mmolz}, triethylamine
{0.08¢9 grams, 0.88 mmole) and 1-nydroxybenzotriazole hydrate (0.119 grams, 0.88 mmyoie) in
dry dimethylformamide (3 mi) was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide
hydrochiorice (0.164 grams, 0.96 mmole) and stirred over night. The mixture was poured into

100 mi water and extracted with ethyi acetate. The combined organics were washed with 1 N

NaOH, water and brine, dried over MgSO,, filtered and concentrated to give an oil that was
purified by chromatography on siiica gel eluting with 2.5% methanol/methyiene chioride.
Recrystalization from ethyl acetate/ hexane gave a white solid (0.163 g). M.P. 105-107°C;
Anal. caicd. for C1sHy4N3O,Ci: C, 59 31; H, 4.65; N, 13.83. Found: C,59.41; H 468; N, 13.44.
Example 99
2-(3-Cyano-4-fluoro-phenoxy)-N-[2-fluoro-4-(1-hydroxy-1 -methyi-ethyl)-benzyi]-
nicotinamide

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-
fluoro-phenyl)-propan-2-ol according to methods analogous to those used in Example 318.
MP:157-159°C, MS: mie 422 (M*+1)
EXAMPLE 100

2:(5-Chloro-pyridin-3-yloxy)-nicotinic acid benzyl ester

2

A 15 mi flask was charged with 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.056
grams. 0.22 mmole), benzyl alcohol (0.052 grams, 0.44 mmole), 4-DMAF (-~ 3 mg), 1-(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (0.048 grams, 0.2% mmole), diethyl
ether {4 ml) and pyridine (1 ml} and stirred at room temperature. After 1 hour ihe mixture was
concentrated under reduced pressure and purified by column chromatograpiy on silica gel
eluting with 3/1 ethy! acetate/ hexane to give 0.060 g of the title compound as a colorless oil.
Anal. caicd. for Ci3HiCINZO3: M.S. miz [M+] 341; 'H NMR (CD30D) d 4.58 {s, 2H), 7.45 (m,
THL7.71 (s, 1 H), 8.28 (m, 2 H), 8.38 {m, 2 H).
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The compounds of Examples 101-102 were prepared according to the procedure of
Example 100 substituting the corresponding alcohol for benzyl alcohol. The duration of
reaction was between 1 and 6 hours.

EXAMPLE 101
2-(5-Chloro-pyridin-3-yloxy)-nicotinic acid 4-fluoro-benzyl ester
Anal. calcd. for CygH,,N,05CIF; M.S. m/z [M+] 359; '"H NMR (CD;0D) d 4.56 (s, 2H),
7.88 (m, 2H), 7.29 (m, 2 H), 7.47 (m, 2 H), 7.72 (s, 1H), 837 (m, 3H).
EXAMPLE 102
2-(5-Chloro-pyridin-3-yloxy)-nicotinic acid 3,5-difluoro-benzyl ester
Anal. calcd. for CygH3N,05CIF,; M.S. m/z [M+] 377; 'H NMR (CD;0D) d 4.59 (s, 2H),
6.77 (m, 2H), 6.85 (m, 3 H), 7.07 (m, 1 H), 7.30 (m, 1 H), 8.35 (m, 2 H).
EXAMPLE 103
_2_-(4-Fluoro-phenoxv)-N-(4-hvdroxv-begﬂ)—nicotinamide
A solution of 1 M boron tribromide (1.7 ml, 1.7 mmole) in methylene chioride was
added over 2 minutes to a solution of 2~(4-Fluoro-phenoxy)-N-(4-methoxy-benzy|)-

nicotinamide (0.200 grams, 0.568 mmole) in dry methylene chioride at - 78°C. The resulting
slurry was allowed to warm to room temperature over night. The reaction was quenched with
water (5 mi) and diluted with ethyl acetate. The organics were filtered, washed with water and
brine, dried over Na,SO,, filtered and concentrated to an oil which was purified by
chromatography on silica gel eluting with 60% ethyl acetate/ hexane. Recrystalization from
ethyl acetate/ hexane gave white crystals (0.0.058 g). M.P. 185-187°C; Anal. calcd. for
CieH1sN,O5F: C, 67.45; H, 4.47; N, 8.28. Found: C,67.24; H, 4.45; N, 8.28.

The compound of Example 104 was prepared according to the procedure of Example
103 substituting the corresponding ether for 2-(4-Fluoro-phenoxy)-N-(4-methoxy~benzyl)—
nicotinamide. The duration of reaction was between 1 and 24 hours.

EXAMPLE 104

M-Hvdroxv-benzyl)-z-(pyridin-3-vloxv)-nicotingnide

M.P. 156-158°C; Anal. calcd. for C1gH1sN3O3. C, 67.28; H, 4.70; N, 13.08. Found: C,
66.86; H, 4.57; N, 12.89.

EXAMPLE 105
g;(3-Nitro-phenoxv)-N-[4-(2,2,2-trifluoro-ethoxv)-benzyl|-nicotinamide
To a stirred solution 2-(3-Nitro-phenoxy)-nicotinic acid (0.200 grams, 0.77 mmole), 4-

(2,2,2-Trifluoro-ethoxy)-benzylamine (0.173 grams, 0.85 mmole), and 1-hydroxybenzotriazole
hydrate (0.125 grams, 0.92 mmole) in dry dimethylformamide (4 ml) was 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide chloride hydrochloride (0.192 grams, 1.00 mmole) and stirred over
night. The mixture was diluted with 50 ml water and extracted with ethyl acetate. The
combined organics were washed with 1N NaOH, water and brine, and concentrated to give a

Lo
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yellow solid that was purified by chromatography on silica gel eluting witt: 35% methanol/
methylene chloride. Recrystatization from ethyl acetate/ hexane gave a white solid (0.340 g).
M.P. 80-92°C; Anal. caled. for CziH1sN3OsF3: C, 56.38; H, 3.60; N, 9.39. Found: C, 56.35, H,
380, M, 947,

The compounds of Exarnpies 106-109 were prepared according to the procedure of
Example 105 substituting the corresponding amine for 4-(2,2,2-Triﬂuoro-ethoxy}-benzylamine,
The duration of reaction was between 1 and 24 hours.

EXAMPLE 106
2-{3-Nitro-phenoxy)-N-{2-0x0-2,3-dihydro-1 H-indol-S-yimethyli)-nicotinamide

M., 190-192°C; Anal. calcd. for C21HieN4Os: C, 62.17; H, 3.99, N 1385, Found: C,
62.24; H, 4,12, N, 13.73.

EXAMPLE 107

N-[4-{1-Hydroxy-1 -methvi-ethvl)-benzyl]-2-{3-nitro-ghenox¥i»nicotinamide

MF. 43-45°C; Anal. caicd. for 022H21N305f C, 64.86 H, 5.20, N, 10.31. Found: C,
64.14; H, 5.19; N, 10.23.

EXAMPLE 108

N—(c‘i-Hydroxv-?:.S-dimethvi-benzzl}-2-(3-nitro-ghenoxy)-nicotinamide
M.P. 128-130°C; Anail. caicd. for C21HgN3Os: C, 64.12 H, 4.87, N, 10.68. Found: C,
63.86, H, 4.71; N, 10.90.

EXAMPLE 109
’N~(5-Chioro-thiophen-2-vlmethvl)-2-(3-nitro-phenoxv)-nicotiggmide
MP. 115-117°C; Anal. caicd. for C47H12N30,4SCl: C, 52.44 H, 3.11, N, 10.80. Found:
C,52.35, H, 3.06; N, 10.78.

EXAMPLE 110

ﬁ;(gwchloro-benzyl)-2-13-cyano-ghenoxy)-nicotinamide

To & stirred solution 2-(3-Cyano-phenoxy)-nicotinic acid (0.085 grams, 0.35 mmole),
2-Chloro-benzylamine (0.055 grams, 0.38 mmole), and 1-hydroxybenzotriazole hydrate (0.057
grams, 0.42 mmole) in dry dimethyiformamide (5 ml) was 1-(3-dimethytarnino)-propyl)-3-
ethyicarbodiimide hydrochioride {0.046 grams, 0.87 mmole) and stirred cver night. The
mixture was diluted with 50 m! water and extracted with ethyl acetate. The comibined organics
were washed with 1N NaOH, waler and brine, dried over Na,S0,, fitered and concentrated to
give a white solid that was purified by chromatography on silica gel. Recrystalization from
ethyl acetate/ hexane gave a white solid (0.067 g). M.P. 135-137°C; &nal. caled. for
CaoH1aN20,Cl C, 66.03; H, 3.88: N. 11.55. Found: C,6540; H, 3.89; N, 11.50.

The compounds of Examples 111-117 were prepared according to ihe procedure of
Example 110 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of
reaction was between 1 and 24 hours
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EXAMPLE 111
N-(5-Chloro-thiophen-z-v!methvl)-2-(3—cvano-phenoxv)-nicotinamide
M.P. 145-147°C; Anal. calcd. for C1sH12N30,CIS: C, 58.46; H, 3.27; N, 11.36. Found:
C, 68.43; H, 3.06; N, 11.30.

EXAMPLE 112

-nicotinamide
M.P. 197-199°C; Anal. calcd. for C22H16N4O3: C, 68.74; H, 4.20; N, 14.58. Found: C,
67.71, H, 4.09; N, 14.50.

EXAMPLE 113
2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide
M.P. 97-99°C; Anal. calcd. for Ca3H2:N305: C, 70.30; H, 5.46; N, 10.85. Found: C,
70.43; H, 5.39; N, 10.75.

EXAMPLE 114
N-[3-Chloro-5-(1-hydroxy-1 -methyl-ethyl)-thiophen-2-yimethyl]-2-(3-cyano-

phenoxy)-nicotinamide

M.P. 71-73°C; Anal. calcd. for Cy,H;sN;05SCl: C, 58.95; H, 4.24; N, 9.82. Found: C,
58.97; H, 4.19; N, 9.67.

EXAMPLE 115

M.P. 161-163°C; Anal. calcd. for C26H21N305: C, 72.17; H, 5.30; N, 10.52. Found: C,
72.23; H, 5.13; N, 10.46.
EXAMPLE 116
N-[2-Chloro-4-(1-hydroxy-1 -methyi-ethyl)-benzyl]-2-(3-cyano-phenoxy)-
nicotinamide
M.P.121-123°C; Anal. calcd. for Ca3HzoN305Cl: C, 65.48; H, 4.78; N, 9.96. Found: C,
65.35; H, 4.89; N, 9.83,

EXAMPLE 117
2-(3-Cyano-phenoxy)-N-{1-cyclohexyl-3-ethyl-1H-indazol-5-ylmethyl)-

nicotinamide
M.P.56-58°C; 'H NMR (400mhz, CDCls) d 1.20-2.10 (m, 13H), 2.95 (q, J=7.68 Hz,
2H), 4.30 (m, 1H), 4.80 (d J=5.81 Hz, 2H), 6.05 (m, 1H), 7.10-7.70 (m, 8H), 8.0 (bs, 1H), 8.20
(m, 1H), 8.70 (m, 1H).
EXAMPLE 118

N-(2-Chloro-benzvl)-2-(3—dimethylamino-ghenoxv)-nicotinamide

To a stirred solution 2-(3-Dimethylamino-phenoxy)-nicotinic acid (0.200 grams, 0.775
mmole), 2-Chloro-benzylamine (0.120 grams, 0.85 mmole), and 1-hydroxybenzotriazole

By G0 e en
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hydrate (0126 grams, 0.93 mimole) in dry dimethylformamide (4 mi) was added 1-(3-
dimeihylam.ino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.193 grams, 1.00 mmole)
and stired over night. The mixture was diluted with 50 mi water and extracted with ethyt
acetate. The combined organics were washed with 1N NaOH, water and brine, dried over
Na,50,, filtered and concentrated to give an oil that was purified by chromatography on silica
gel. Recrystalization from ethyl acetate/ hexane gave an oil. The product was dissolved in
diethyl ether and hydrochloric acid {g) was used to precipitate the salt, which was filtered,
dissolved in methylene chloride and concentrated to a solid (0.075 g). M. 85-87°C: Anal.
caled. for CpiHzNaO,CleHCI: C, 60.30; H, 5.06; N, 10.04. Found: C,60.58; H, 5.60; N, 9.28.
EXAMPLE 119

N-(2-Chloro-benzyl)-2-(4-cyano-phenoxy)-nicotinamide

To a stirred solution 2-{4-Cyano-phenoxy)-nicotinic acid (0.130 grams, 0.54 mmole),
2-Chioro-benzylamine (0.083 grams, 0.59 mmole), and 1-hydroxybenzotriazois hydrate (0.088
grams, 0.65 mmole) in dry dimethyiformamide (4 ml) was added 1-(3-dimethylamino)-propyl)-
3-sthylcarbodiimide hydrochlioride (0.134 grams, 0.70 mmole) and stirred over night. The
mixture was diluted with 50 mi water and extracted with ethyl acetate. The combined organics
were washed with 1N NaOH, water and brine, dried over Na,S0,, filtered and concentrated to
give an oil that was purified by chromatography on silica gel eluting with 50750 ethyl acetate/
hexane. Recrystaiization from ethy! acetate/ hexane gave a white solid. (0.138 g). M.P. 112-
114°C; Anai. calcd. for C20H14N:O,CH: C, 66.03; H, 3.88; N, 11.65. Found: £, 65.90; H, 3.92;
N, 11.67.

The compound of Exarmple 120 was prepared according to the procedure of Example
119 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction
was between 1 and 24 hours.
EXAMPLE 120
£-{4-Cyano-phenoxy}-N-[4-{1-hydroxy-1 -methyl-ethyl)-benzylj-nicotinamide
M.P. 137-139°C; Anal. caicd. for C23H21N30;5: C, 71.30; H, 5.46; N, 10.85. Found: C,
7C.95; H, 569, N, 10.96.

EXAMPLE 121

N-(4-Amino-benzyi)-2-(4-fiucro-phenoxy)-nicotinamide

To a degassed solution of 2-(4-Fluoro-phenoxy)-N-(4-nitro-berizvij-nicotinamide
(0.800g 2.17 mmole) in ethyl acetate was added 10% palladium on carbon { 1 160 g). This
was shaken under 40 psi hydrogen for 30 minutes. The catalyst was remaved by filiration,
and the solution was concentrated to give an oil that was purified by chromatography on silica
gel eluting with 4% methanol/ methyiene chloride. Recrystalization from ethyi acetate/ hexane
gave a solid. (0.562 g). 'H NMR (400mhz, CDCls) d 3.64 (s, 2H), 4.58 (d, J=5 .60 Hz, 2H), 6.64
{d, J=B.30 Hz, 2H), 7.05 (m, 7H), 8.02 {s, broad , 1H), 8.20 (m, 1H), 8.62 (d, 11,
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EXAMPLE 123
N-Allyl-2-(3-chloro-phenoxy)-nicotinamide

To a stirred solution of 2(3-chloro-phenoxy)-nicotinamide (0.084g, 0.34 mmole) in
methylsulfoxide (2 ml) was added potassium hydroxide powder (0.074 grams, 1.32 mmole)
followed by allyl bromide ((0.082 grams, 0.68 mmole). After 1 hour the mixture was poured
into water and extracted with methylene chloride. The combined organics were washed with
brine, dried over MgSOQ,, filtered and concentrated to give a clear film (0.011 g). 'H NMR
(400mhz, CD;0OD) d 4.37 (g, J=7.26 Hz, 1H), 4.82 (d, J=5.60 Hz, 1H), 5.26 (d J=10.58 Hz,
1H), 5.40 (d J=17.0 Hz, 1H), 6.05 (m, 1H), 7.03 (m, 1H), 7.13 (m, 1H), 7.21 (m, 2H), 7.38 (t
J=8.1 Hz, 1H), 8.30 (m, 2H).

EXAMPLE 124

N-(4-Acetylamino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide

A solution of N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide (0.105 grams,

0.31 mmole) and triethyl amine (0.047 grams, 0.46 mmole) in methylene chloride was cooled
to 0°C, and Acetyl chioride (0.029 grams, 0.37 mmole) was added. The mixture was stirred
for 10 minutes and then allowed to warm to room temperature for 30 minutes. The mixture
was diluted with water and extracted with methylene chloride. The combined organics were
washed with brine, dried over Na,SO,, fiitered and concentrated to give a solid .
Recrystalization from ethyl acetate/ hexane gave a white solid. (0.082 g). M.P. 128-130°C;
Anal. calcd. for Cy4HsN;O5F: C, 66.48; H, 4.78; N, 11.08. Found: C, 66.14; H, 4.47; N, 11.08.
EXAMPLE 125
2A3-Acetvlamino-phenoxv)-MZ;chIoro-benzyl)-nicotinamide
To a stirred solution 2-(3-Acetylamino-phenoxy)-nicotinic acid (0.400 grams, 1.47

mmole), 2-Chloro-benzylamine (0.228 grams, 1.62 mmole), and 1-hydroxybenzotriazole
hydrate (0.238 grams, 1.76 mmole) in dry dimethyifformamide (10 ml) was added 1-(3-
dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.367 grams, 1.91 mmole)
and stirred over night. The mixture was diluted with water, extracted with ethyl acetate and
concentrated to give a product that was purified by chromatography on silica gel eluting with
3% methanol methylene chioride. Recrystalization gave a solid. (0.351 g). M.P. 177-179°C;
Anal. calcd. for C,1HsN305CI: C, 63.72; H, 4.58; N, 10.62. Found: C,63.47, H, 4.55; N, 10.56.

The compound of Example 126 was prepared according to the procedure of Example
125 substituting the corresponding amine for 2-Chloro-benzytamine. The duration of reaction
was between 1 and 24 hours.

EXAMPLE 126
2~(3-Acetylamino-phenoxy)-N-[4-(1-hydroxy-1 -methyi-ethyl}-benzyl]-

nicotinamide

H
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MP.155-157°C; Anal. calcd. for CoyHsN;O,: C, 68.72; H, 6.01; N, 10.02. Found: C,
67.98, H, 6 04; N, 9.92.
EXAMPLE 127
{R)-2-(3-Chloro-phenoxy}-N-(2-hydroxy-1-phenyl-ethyl)-nicotinamide

A solution of 2-(3-chloro-phenoxy)-nicotinic acid (0.25 grams, 1.0 mmole) in thionyl
chioride (10 mil) was heated to reflux. After 1 hour the reaction mixture was cooled to room
temperature and concentrated under reduced pressure. The resulting residue was dissolved
in tetrahydrofuran (5 ml) and added dropwise to a solution of (8}-2-hydroxy-1-phenyl
ethylamine (0.14 grams, 1.0 mmole) in pyridine (5 ml) at 0°C. After 30 minutes the mixture
was warmed to room temperature. After 1 hour the mixture was poured into 1 N hydrochloric
acid and extracted with ethy! acetate. The combined organics were washed with 1 N
hydrochioric acid followed by brine and dried over Na;SO,. Concentration under reduced
pressure resulted in a yellow oil that was purified by chromatography on silica gel eiuting with
1:1 ethyl acetate/hexane to give a colorless oil. Anal. calcd. for CaoHy7NOLCE C, 65.13; H,
4.85; N, 7.60. Found: C, 65.20; H, 4.78; N, 7.38; M.S. m/z [M+] 369; 'H NMR (400 MHz,
CDCl3j d 2.54 (s, broad, 1H), 3.95 (m, 2H), 5.32 (m, 1H), 7.23 (m, 10H}), 8.22 {m, 1H), 8.58
(m, 2H;

EXAMPLE 128 )

{R}-2-(3-Chloro-phenoxy}-3-(4-phenyl-4,5-dihydro-oxazol-2-yl)-pyridine

A solution of (R)~2~(3-Chloro—phenoxy)-N-(2-hydroxy-1-phenyi-ethyi)»nicotinamide
{0.30 grams, 0.813 mmole) and phosprorus oxychloride (10 ml) in toluene {1(; mi) was stirred

for 10 hours. The mixture was concentrated to dryness and dissolved in methanol (15 mlj and

1 N sodium hydroxide (5 ml) and refluxed for 2 hours. The methanol was avaporated, and
the residue was dissolved in water and extracted with ethyl acetate. The combined organics
were washed with water and brine, dried over Na,SO,, and concentrated to give a product that
was purifiec by chromatography on silica gel eluting with 1:3 ethyl acetate/ hexane to give a
coloriess oil. ; Anal. caled. for CaoH17N,0,Cl: C, 68.48; H, 4.31; N, 7.99. Found: C, 68.58; H,
4.50; N, 7.€3, M.S. m/z [M+] 351, « = +24.1° ¢=5.6 mg/ml in methylene chioride; 'H NMR
(400 MHz, CDCly) d 4.29 (dd, J=8.4, 9.5 Hz, 1H), 5.43 (dd, J=8.1, 10.1 Hz, 1H), 7.22 {m,
10H), 8.30 {m. 2H}.

The compound of Exampie 129 was prepared according to the procedure of Example
128 substituling the corresponding hydroxy nicotinamide for (R)-2-(3-Chiore-phenoxy)-N-(2-
hydroxy-1-pnenyl-ethyl)-nicotinamide. The duration of reaction was between 1 and 24 hours.

EXAMPLE 129

{S)-2-Phenoxy-3-{4-phenyi-4,5-dihydro-oxazol-2-yl}-pyridine

Anal. caled. for CpoHeN,O;: C, 75.93; H, 5.10; N, 8.85. Found: C, 7612, H, 544 N,
8.17, M.S. m/z [M+] 317, o« = +21.3% ¢=8.3 mg/ml in methylene chloride; '+ MR (400 MHz,
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CDCly) d 4.30 (t, J=8.3 Hz, 1H), 4.82 (dd, J=8.5, 10.2 Hz, 1H), 5.43 (dd, J=8.2, 10.3 Hz, 1H),
7.06 (m, 1H), 7.29 (m, 10H), 8.28 (m, 2H).

EXAMPLE 130
2,2-Dimethyl-propionic  acid 4-(([2-(4-ﬂuoro-phenoxy)-pvridine-3-carbonyl]-
amino}-methyl)-phenyl ester

A solution 2-(4-Fluoro~phenoxy)-N-(4-hydroxy—benzyl)-nicotinamide (0.050 grams,
0.148 mmole), trimethylacetyl chloride (0.019 grams, 0.163 mmole) and triethyl amine (0.022
grams, 0.222 mmole) in methylene chloride (5 ml) was stirred for 30 minutes. The mixture
was diluted with 50 ml 1N sodium hydroxide and extracted with ethyl acetate. The combined
organics were washed with water and brine, dried over Na,SQ,, filtered and concentrated to
give an oil that was purified by chromatography on silica gel eluting with 40% ethyl acetate/
hexane. Recrystalization from ethyl acetate/ hexane gave a solid (0.043 g). M.P. 91-93°C;
Anal. calcd. for C4H,3N,04F: C, 68.24; H, 5.49; N, 6.63. Found: C, 66.07; H, 5.24; N, 6.42.

EXAMPLE 131

2-(4-FIuoro-phenoxv)-N-(4-methanesuIfonxlamino-benzyl)-nicotinamide

To a solution of N-(4-Amino-benzyl)-2-(4-ﬂuoro—phenoxy)—nicotinamide (0.150 grams,
0.445 mmole) and triethyl amine (0.089¢g, 0.89 mmole) in methylene chloride (5 ml) was
added methanesulfonic anhydride (0.100 grams, 0.578 mmole) and stirred over night. The
mixture was concentrated to dryness, dissolved in methanol (10 mi) and 1 N sodium hydroxide

(15 mi) and extracted with ethyl acetate. The product was purified by chromatography on silica
gel eluting with 5% methanol methylene chloride. Recrystalization gave white crystals. (0.043
g). M.P. 107-109°C; Anal. calcd. for C20H1sN3O,SF: C, 57.82; H, 4.37; N, 10.11. Found: C,
57.88; H, 4.39; N, 9.78.

EXAMPLE 132

-nicotinamide

A solution 2-(3-chloro-phenoxy)-nicotinic acid (0.500 g)in thiony! chloride (10 ml) was
refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 mi
tetrahydrofuran and used immediately. To a solution of (S)-2-phenyiglycinol (0.140 grams, 1.0
mmole) in dry pyridine (5 ml) at 0°C was added a solution of 2-(3-Chloro-phenoxy)-nicotinoyl
chloride (.270 grams, 1.0 mmole) in tetrahydrofuran (5 ml) dropwise, stirred at 0°C for 30
minutes and allowed to warm to room temperature over night The mixture was concentrated
under reduced pressure. The resulting residue was taken up in ethyl acetate; washed with 1N
HCI, water, and brine; dried over Na,SO,; and concentrated to an oil that was purified by
chromatography on silica gel eluting with 1/3 ethyl acetate/hexane to give a colorless oil. ;
Anal. calcd. for C,H4;N,03Cl: C, 65.13; H, 4.65; N, 7.60. Found: C, 65.16; H, 4.63; N, 6.95; «
= -63.2° ¢=11.0 mg/ml in methylene chloride; 'H NMR (400 MHz, CDCl3) d 2.47 (t, J=5.9 Hz,
1H), 3.96 (m, 2H), 5.33 (m, 1H), 7.23 (m, 9H), 8.23 (m, 1H), 8.58 (m, 2H).
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The compound of Example 133 was prepared according to the procedure of Example
132 substituting the corresponding amine for (S)-2-phenyliglycinol. The duration of reaction
was between 30 minutes and 3 hours.
EXAMPLE 133
2-(3-Ch|oro-phenoxv)~N-{2-hvdroxv-2-phenvl~ethvl)-nicotinamide
M.P. 118-119°C; Ana!l. calcd. for C20Hi7N205Cl: C, 65.13; H, 4.65; 1. 7 59. Found: C,
65.37, H, 4.45; N, 7.35.

EXAMPLE 134
’LS)-2-(3-ChIoro-phenoxv}«B-M-phenv!-4.5-dihydro-oxazol-z-ylrgyridine
A solution of (S)-2-{3~ChIoro-phenoxy)—N-(2-hydroxy-1~phenyi~eihyl}«nic-otinamide
(0.340 grams, 0.922 mmole) and phosprorus oxychloride (0.7 ml) in toluene (16 ml) was

stirred over night. The mixture was concentrated to dryness and dissoived irn methanol {1a
mi) and potassium carbonate was added. The mixture was stirred for 7 hours at room
temperature and refluxed for 30 minutes. The methano! was evaporated, and the residue
taken up in ethyl acetate. It was washed with water and brine, dried over Na,S0,, and
concentraled to give a product that was purified by chromatography on silica gel eluting with
13 ethyl acetate/hexane to give a pale yellow oil (0.013 g) ; HRMS 351.0917: M.P. 78-80°C;
Anal. caicd. for CxHisN,0,Cl: T, 57.37; H, 3.74; N, 7.42. Found: C,57.31; H, 380 N, 7.39.
EXAMPLE 135

2-{3-Chioro-phenoxy)-3-(5-phenyl-4,5-dihydro-oxazoi-2-yl)- ridine

& solution of 2-(3—Chiorc~phenoxy)~N-(2-hydroxy-2—phenyl-ethyl)-nicminamide {0.320
grams, .868 mmole) and phosprorus oxychloride (0.7 ml) in toluene (10 mi) was stirred over

night.  The mixture was concentrated to dryness and dissolved in methario! (10 mi) and
potassiwim carbonate was added. The mixture was stirred for 2 hours at ruom temperature
and reftuxed for 30 minutes. The methanol was evaporated, and the residue taken up in ethyl
acetale. It was washed with water and brine, dried over Na;SO,, and concentrated to give a
product that was purified by chromatography on silica gel eluting with 1/3 ethyi acetate/hexane
to give a pale yellow oil (0.102 g}. HRMS 351.0897; 'H NMR (400 MHz, CXCl;3 d 4.06 (dd,
J=8.1, 15.0 Hz, 1H), 4.56 (dd, J= 10.3, 15.0 Hz, 1H), 5.66 (dd, J=8.0, 10.3 Hz, 1H), 7.24 (m,
10H), 8.8.27 {m, 2H).
EXAMPLE 136
2»(2~Chioro-phenvl)-N-i2-(4’»—1‘1uoro-phenoxv)-pvridin-3-vl]-gg:gt_gmide

7o a stirred solution 2-Chioro-benzoic acid (0.228g, 1.34 mmale), 2-(4-Fiuoro-
phenoxy)-pyridin-3-ylamine (0.30¢ grams, 1.47 mmole), and 1-hydroxybenzotriazole hydrate
{0.217 grams, 1.61 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)-
propyl}-3-ethyicarbodiimide hydrochioride (0.335 grams, 1.74 mmole) and stirred over night.
The mixiure was diluted with 50 mi water and extracted with ethyl acetate. The combined
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organics were washed with 1N NaOH, water and brine, dried over Na,SO,, filtered and
concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethyl acetate/ hexane gave a solid. (0.230 g). M.P. 73-75°C; Anal. calcd. for
C1sH1sN20,CIF: C, 63.96; H, 3.95; N, 7.85. Found: C,63.64; H, 3.85; N, 8.41.

The compound of Example 137 was prepared according to the procedure of Example
136 substituting the corresponding carboxylic acid for 2-Chloro-benzoic acid. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 137

gj4-Acetyl-phenvl)-Nﬂj4—fluoro-ghenoxy!-gxridin-3-yl|-acetamide

M.P. 118-120°C; Anal. calcd. for C21HiN;O5F: C, 69.22; H, 4.70; N, 7.69. Found: C,
68.90; H, 5.75; N, 8.54.

EXAMPLE 138
N-(2-Chloro-benzy! -ureido]-

A solution of 2-(3-Amino-phenoxy)—N-(2-chloro-benzy|)-nicotinamide (0.100 grams,

-nicotinamide

0.28 mmole) and 1-Isocyanato-2-methoxy-benzene (0.063 grams, 0.42 mmole) in dioxane
(10 ml) was refluxed over night. The mixture was cooled to room temperature and
concentrated to an oil which was purified by chromatography on silica gel eluting with 2%
methanol/ methylene chloride to give a solid. Recrystalization from ethyl acetate/ hexane gave
a solid (0.083 g). M.P. 180-182°C; Anal. calcd. for C27H23N,O,Cl: C, 64.48; H, 4.61; N, 11.14.
Found: C, 64.55; H, 4.60; N, 10.74.

The compound of Example 139 was prepared according to the procedure of Example
138 substituting the corresponding isocyanate for 1-Isocyanato-2-methoxy-benzene. The
duration of reaction was between 1 and 24 hours.

EXAMPLE 139

N-(2-Chloro-benzyl)-2-[3-(3-naphthalen-1 -yl-ureido)-phenoxyl-nicotinamide

M.P.121-123°C; Anal. calcd. for CaoH23N4O5Cl: C, 68.90; H, 4.43; N, 10.71. Found: C,
69.24; H, 4.52; N, 10.28.

EXAMPLE 140
{-}-N-[1 -(5-ChIoro-thiophen-g—yl)-ethvl]g-ﬂ-ﬂuoro-phenoxv)~nicotin3;n_1i_dg
N-[1-(5—Chloro—thiophen-z-yl)-ethyI]-2-(4—ﬂuoro-phenoxy)-nicotinamide (0.750 g) was
separated on a Chiral Cel AS Column eluting with 95 % hexane/ isopropanol.
M.P. 78-80°C; Anal. calcd. for C,5H4N,O,CISF: C, 57.37, H, 3.74; N, 7.42. Found: C,
57.32, H, 3.68; N, 7.42. op =-53.9°(C=0.2, chloroform).
The compound of Example 141 was prepared according to the procedure of Example

140.
EXAMPLE 141
(+)-N-[1 -(5-Chloro-thiophen-2-vl)-ethyl]-2-(4-ﬂuoro-phenoxy)-nicotinamide
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M.P. 78-80°C; Anal. caicd. for C1sH1sN,O,CISF: C, 57.37; H, 3.74; M. 7.42. Found: C,

57.31,H, 3.80; N, 7.39. «p = +52.8°(C=0.3, chloroform).
EXAMPLE 142

cis~2~{3-Chloro-phenoxv}'3-(-4-phenyl-l1.3]dioxolan-z-yl)-gxridine

A solution of 2-(3~-Chloro-phenoxy)—pyridine~3-carbaldehyde (C.182 grams, 0.8
mmoie}, (5)-1-Phenyl-ethane-1,2-dioi (0.110 grams, 0.8 mmole) and pTSA (0.005 g) in
toluens {10 mij was refluxed for 48 hours. The mixture was concentratec and purified by
chromatography on silica gel eluting with 4/1 hexane/diethyl ether to give a colarless oil. Anal.
caled. for CyuHNOSCI: C, 67.90: H, 4.56; N, 3.96. Found: C, 68.57; H. 5.16: N, 352, a =
+49.5°, 'H NMR (400 MHz, CDCly) d 3.97 (dd, J=7.0, 7.8 Hz, 1H), 4.41 (dd, J=7.1 7.7 Hz,
1H), 524 (1, J=7.0 Hz, 1H), 6.36 (s, 1H), 7.25 (m, 10H), 8.09 (m, 1H), 8.18 (3. 1H).

The compound of Examiple 143 was prepared according to the procedure of Example
142 substituting the corresponding diol for (S)-1-Phenyl-ethane-1,2-diol. The duration of
reaction was between 1 and 48 hours.

EXAMPLE 143
trans-2-(3-Chloro-phenoxy}-3-(-4-phenyl-[1,3]dioxolan-2-yl)-pyridine
Anal. caled. for CyoHsNOLCE HRMS 354.0894; o = +40.5° 'H NMR (400 MHz,
CDClyj d 3.91 (t, J=8.1 Hz, 1H), 4.57 (dd, J=6.2, 8.3 Hz, 1H), 5.27 (t, J=7.0 iz, 1H), 6.52 (s,
1H), 7.25 {m, 10H), 8.05 (m, 1H} 8.17 (m, 1H).
EXAMPLE 144
2~(3—Amino-phenoxv)nNJE--chloro-benzyl[-nicotinamide
To a solution of 2-(3—Nétm-phenoxy)-N-(2-chIoro—benzyl)-nicotinam:dsa {0.530¢1.38
mmole} in methanol (15 ml) and ietrahydrofuran (20 ml) was added 10% #10, { 0.0.50 g).
This was shaken under 35 psi hydrogen for 1 hour 40 minutes. The catalyst was removed by

filtration, and the solution was concentrated to give an oil that was purified by chromatography
on silica gel eluting with 2.5% methanol/ methylene chioride. Recrystalization from ethyl
acetate/ hexane gave crystals. {6,327 g). M.P. 101-103°C; Anal. calcd. for CagrlisNyOLCL C,
64.5, H, 4.56, N, 11.88. Found: C, 64.15; H,4.07; N,11.80.
EXAMPLE 145

H-N—H—(5-Chloro«thiophen~2-yi)-ethvl]-;jpvridin-3-vloxy)-nicotirlgmide

WN-[1-{ 5~Chioro-thiophen»ﬁ-y?'3uethyl]—2—(pyridin—3~y|oxy)~nicotinamide(@ 37 g} was
separated on a Chiral Cel AD Column eluting with 9/1 heptane/ isoPropznol to give the

produci as an oil. Recrystalization from ethyl acetate/ hexane gave a white sotid (0.217 g).
M.P.82-84°C; o = -51.5° (¢= 0.2, CHCI,).
The compound of Exampie 146 was prepared according to the procedure of Example
145,
EXAMPLE 146
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{+)-N-[1 ~(5-Chloro-thiophen-2-yl)-ethyl]-2-(pyridin-3-yloxy)-nicotinamide
M.P. 83-85°C; a = +49.8° (c= 0.3, CHCl,).
EXAMPLE 147
{-)-2-(5-Chloro-pyridin-3-yloxy)-N-[1 =(5-chloro-thiophen-2-yl)-ethyl]-nicotinamide
2-(5-Chloro-pyridin-3-y|oxy)—N-[1-(5-chloro-thiophen-2-y|)-ethyl]-nicotinamide (0.800 g)
was separated on a Chiral Cel AS Column eluting with 90/9.9/0.1 heptane/ isopropanol/diethyl

ether to give a solid. Recrystalization from ethyl acetate/ hexane gave a solid (0.393 g). M.P.
133-135°C; o =-48.8° (c= 0.2).
The compound of Example 148 was prepared according to the procedure of Example
147.
EXAMPLE 148
{+)-2-(5-Chloro-pyridin-3-yloxy)-N-[1 -(5~chloro-thiophen-2-vl)-ethvl]-nicotim_mid_g
M.P. 133-135°C; o = +40.6° (c= 0.2).
EXAMPLE 149
(R)-N-(2-Hydroxy-1-phenyi-ethyl)-2-(pyridin-3-yloxy)-nicotinamide

A solution of 2-(Pyridin-3-yloxy)-nicotinic acid (0.250 grams, 1.2 mmole) in thionyl
chloride (10 ml) was heated to reflux. After 1 hour the reaction mixture was cooled to room
temperature and concentrated under reduced pressure. The resulting residue was suspended
in tetrahydrofuran (10 ml) and added dropwise to a solution of (R)-2-hydroxy-1-phenyl
ethylamine (0.160 grams, 1.2 mmole) in pyridine (5 ml) at 0°C. After 30 minutes the mixture
was warmed to room temperature, stirred at room temperature for 1 hour and concentrated to
remove pyridine. The crude product was purified by chromatography on silica gel eluting with
ethyl acetate to give a yellow oil. HRMS 336.1324; o = +63.9° 12.3 mg/ml in methylene
chioride. '"H NMR (400mhz, CDCl3) d 2.76 (bs, 1H), 3.95-4.02 (m, 2H), 5.31-5.36 (m, 1H),
7.16-7.40 (m, 1H), 8.19 (dd , J=2.1 Hg, 4.8 Hz, 1H), 8.48-8.61 {m, 4H).

EXAMPLE 150

(R)- 3-(4-Phenyl-4,5-dihydro-oxazol-2-yl)-2-(Pyridin-3-yloxy)-pyridine

A solution of (R)-N-(2-Hydroxy-2-phenyl—ethyl)-2~(pyridin-3-yloxy)—nicotinamide (0.050
grams, 0.16 mmole) and phosphorus oxychloride (150 ul, 1.6 mmole) in toluene (10 mi) was

stirred over night. The mixture was concentrated to dryness and dissolved in methanol (10
mi) and potassium carbonate (250 ml) was added. The mixture was stirred for 24 hours at
room temperature. The methanol was evaporated, and the residue taken up in ethyl acetate.
It was washed with water and brine, dried over Na,SO,, and concentrated to give a product
that was purified by chromatography on silica gel eluting with 1/1 ethyl acetate/hexane to give
a colorless oil (0.020 g). HRMS 318.1227; a = +21.2° 95 mg/mi in methylene chloride. 'H
NMR (400mhz, CDCl;) d 4.31 (t, J=8.3 Hz, 1H), 4.83 (dd, J=8.3 Hz, 10.2 Hz, 1H), 5.46 (dd,
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J=B.Y Rz, 10.2 Hz, 1H), 7.07-7.20 {m, 1H), 7.27-7.43 (m, 6H), 7.53-7.57 (m, 1H), 8.22-8.53
{rmy, 44}
The compound of Exarnpie 151 was prepared according to the procedure of Example
150 substituting the corresponding hydroxy nicatinimide for (R)-N-(2-Hydroxy‘wz--phenyl—ethyi)—
2-({pyridin-3-yloxy}-nicotinamide. The duration of reaction was between 1 and 74 hours.
EXAMPLE 151
{S}- 3-(4-Phenle.S-dihvdro-oxazol-2-vl)-2-(Pvridin~3-vloxv)-pvﬁdine

HRMS 318.1267; o = -19.2° 11.2 mg/ml in methylene chloride; '+i NMR (400mhz,
CDClyj d 4.31 (. J=8.3 Hz, 1H), 4.83 (dd, J=10.2 Hz, 8.3 Hz, 1H), 5.46 {dd, J=10.2 Hz, 8.1
Hz, 1H}, 7.09-7.57 (m, 7H), 7.54-7.57 (m, 1H), 8.23 (dd, J= 4.8 Hz, 1.9 Hz, iH}, 8.32-8.53 (m,
3H).

EXAMPLE 152

{5)- N-(2-Hydroxy-1 -nhenvi«ethvl)ﬁjpyridin-3-vloxv)-nicotingmide

A solution 2-(Pyridin-3-ytoxy)-nicotinic acid (0.500 g)in thionyl chicride (10 mi}) was
refluxed for 1 hour.  The mixture was concentrated to dryness, dissoived in 10 ml
tetrahydrofuran and used immediately. To a solution of (8S)-2-phenyiglycinol {( 199 grams, 1.4
mmolej in dry pyridine (5 ml) at 0°C was added a solution of 2-(3-pyridin-3-yioxy)-nicotinoyl

chivride {325 grams, 1.4 mmelej in tetrahydrofuran (5 ml) and pyridine (5 mi}, stirred at 0°C
for 30 minutes and allowed to warm to room temperature over night The mixiure was
concentrated under reduced pressure and concentrated to a crude product that was purified
by chrematography on silica gel eluting with 1:1 ethyl acetate/hexane to give a colorless oil.
HRMS 336.1358; o = -69.2° ¢=62 mg/ml in methylene chloride; 'H NMR {400mbz, CDCiy) d
2.77 (bs, 1H), 3.98-4.08 (m, 2H), 5.31-5.36 (m, 1H), 7.14-7.40 (m, 7H), 7.57-7.60 (m, 1H),
8.19 (do, J= 1.9 Hz, 4.8 Hz, 1H), 5.44-8.61 (m, 4H).

The compounds of Examples 153-156 were prepared according to the procedure of
Example 152 substituting the corresponding amine for (S)-2-phenylglycinoi. The duration of
reaclion was between 1 and 24 hours.

EXAMPLE 153

{R)-N-{1 —Hvdroxvmethvi«?-methvl-nropvl)-z-(gyridin-3~ylox¥)-nicotmamide

HRMS 302.15050; o = +6.1° 8.7 mg/ml in methylene chioride. 'H NMR (400mhz,
CDCls} 4 1.00 (dd, J=14.9 Hz, 6.8 Hz, 6H), 1.98-2.07 (m, 1H), 2.99 (bs, 1H) 3.73-3.83 {m,
2H), 4.01-4.11 (m, 1H), 7.18-7.24 (i, 1H), 7.38.7.42 (m, 1H), 7.55-7.58 {m, 1H), 7.98 (d,
J=6.6 Hz, 1H), 8.18 (dd, J= 4.8 Hz, 2.1 Hz, 1H), 8.52-8.62 (m, 3H).

EXAMPLE 154

LS)-N-H«Hvdroxymethvi«:&-methvl-propvl)-_l'_-_(gﬂdin-;’»-vloxv)-nicotirﬁmide

HRMS 302.1475; o« = -6.3° 104 mg/ml in methylene chioride. 'H NMR {400mhz,
CDClz) ¢ 1.00 (dd, J=14.9 Hz, 6.8 Hz, 6H), 2.00-2.07 (m, 1H), 3.09 (bs, 1+, 3.75-3.78 {m,
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2H), 4.01-4.07 (m, 1H), 7.18-7.25 (m, 1H), 7.38.7.41 (m, 1H), 7.54-7.57 (m, 1H), 7.98 (d,
J=6.8 Hz, 1H), 8.17-8.19 (m, 1H), 8.48-8.53 (m, 2H), 8.59-8.61 (m, 1H).
EXAMPLE 155
{S)-N-(1-Hydroxymethyl-2-methyl-butyl)-2-(pyridin-3-ylox -nicotinamide
HRMS 316.1661; a = -10.8° ,10.0 mg/ml in methylene chloride. '"H NMR (400mhz,
CDCly) d 0.91 (t, J=7.3 Hz, 3H), 0.99 (d, J=8.8 Hz, 3H), 1.15-1.27 (m, 1H), 1.53-1.60 (m, 1H),
1.74-1.84 (m, 1H), 2.78 (bs, 1H), 3.74-3.87 (m, 2H), 4.08-4.14 (m, 1H), 7.19-7.24 (m, 2H),
7.41 (dd, J= 8.1 Hz, 4.57 Hz, 1H), 7.55-7.58 (m, 1H),8.00 (d, J=7.3 Hz, 1H), 8.19 (dd, J= 4.8
Hz, 1.9 Hz, 1H), 8.53 (s, 1H), 8.60-8.63 {m, 1H).
EXAMPLE 156
N-(2-Hydroxy-1,1-dimethyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide
HRMS 288.1376; 'H NMR (400mhz, CDCly) d 1.41 (s, 6H), 3.70 (d, J=5.6 Hz, 2H),
4.54 (bs, 1H), 7.19 (dd, J= 6.6 Hz, 4.8 Hz, 1H), 7.39-7.42 (m, 1H), 7.55-7.58 (m, 1H), 7.94 (bs,
1H), 8.18 (dd, J= 4.8 Hz, 2.1 Hz,, 1H), 8.53-8.59 (m, 3H).
EXAMPLE 157
N-(2-Chloro-benzyl)-2-(1 H-indol-4-yloxy)-nicotinamide
To a stirred solution 2-(1H-Indol-4-yloxy)-nicotinic acid (0.055g, 0.216 mmole) 2-
chlorobenzylamine (0.034 grams, 0.238 mmole), and 1-hydroxybenzotriazole hydrate (0.035
grams, 0.259 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.054 grams, 0.281 mmole) and stirred over night.
The mixture was diluted with 100 ml water and extracted with ethyl acetate. The combined
organics were washed with 1N NaOH, water and brine, dried over Na,SO,, filtered and
concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethyl acetate/ hexane gave a pink/white solid. (0.053 g). M.P. 185-187°C; Anal. calcd.
for C;;H16N30O,Cl: C, 66.76; H, 4.27: N, 11.12. Found: C,66.42; H, 4.14; N, 10.95.
The compound of Example 158 was prepared according to the procedure of Example
157 substituting the corresponding amine for 2-chlorobenzylamine. The duration of reaction

was between 1 and 24 hours.
EXAMPLE 158

N-(5-Chloro-thiophen-2-yimethyl)-2-(1 H-indol-4-yloxy)-nicotinamide
M.P. 157-159°C; Anal. caicd. for C1sH1sN3O.CIS: C, 59.45; H, 3.68; N, 10.9. Found: C,
59.38; H, 3.94; N, 10.95.

EXAMPLE 159
N-(5-Acetyl-thiophen-2-yimethyl)-2-(pyridin-3-yloxy)-nicotinamide
A solution of N-[5-(2-Methyi-[1 ,3]dioxolan-2-y|)-thiophen-2-ylmethyi]-2-(pyridin-3-
yloxy)-nicotinamide (0.680 g) in 2 N hydrochloric acid (20 ml) and methylene chloride (20 ml)
was stirred at room temperature over night. The mixture was extracted with chloroform,

L2
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washed with water, dried over MgS0Q,, filtered and concentrated to give @ solid which was
triturated in diethyl ether to give a white solid. (0.480 g). M.P. 201-203°:: Anal. caicd. for
CrgHizN3058: C, 61.18; H, 4.28; N, 11.89. Found: C, 60.09; H, 4.25; N, 11.61
EXAMPLE 160

N-{5-(1 -Hydroxv-ethvi)-thiephen-2-vlmethvl]-2-(gxridin-3-xloxﬂ;gicotinamide

To a stired suspension of N~(5-Acetyl-thiophen-2-ylmethy¥)~’2~{eridin-S»yioxy)-
nicotinamide (0.300 grams, 0.85 mmole) in methylene chloride (25 mi) and tetrahydrofuran
{25 mi) at room temperature was added sodium borohydride (.035 grams, (.93 mmole) and
stirred for 2 hours. The mixture was quenched with saturated NH,CI {(~1 mi} sind concentrated

under reduced pressure to about 15 ml. This mixture was poured into water and extracted
with ethyl acetate. The combined organics were washed with water and brine, dried over
MgST,, filtered and concentrated to give an oil that was purified by chromatography on silica
eiuting with 5% methanol/ methviene chloride. Recrystalization from ethyi acetate/ hexane
gave a white solid. (0.207 g). M.P. 92-94°C; Anal. calcd. for C1sH17N3035: €. 60.83; H, 4.82;
N. 11.82. Found: C, 60.68; H, 4.77; N, 11.89.
EXAMPLE 161
3-(’5-Phenvl-4,5-dihvdro~oxazol~2-y|)-2-(Pvridin-3-vloxy)jvridine

A solution of N-(2~Hydroxy-z-phenyi-ethyl)-2-(pyridin-3-yloxy)-nicotinamide {0.450
grams. 1.3 mmole) and phosphorus oxychloride (1.25 ml, 13 mmole) in toiuene (5 mi) was
stirred over night. The mixture was concentrated to dryness and dissolved in methanol (5 mi)
and potassium carbonate (0.500 gj was added. The mixture was stirred at room temperature
over night.  The mixture was poured into water and extracted with ethyi acetate. The
combined organics were washed with water and brine, dried over Na,SO,, and concentrated
to give an oil that was purified by chromatography on silica gel eluting with athyl acetate to
give & coloriess oil (0.042 g). HRMS 318.1269; 'H NMR (400mhz, CDCl3) d 4.09 (dd, J=15.1
Hz,8.1 Hz, 6H), 4.57 (dd, J= 15.1Hz, 10.3 Hz, 1H), 5.67 (dd, J= 10.2 Hz, 7.9 Hz, 1H), 7.09-
713 (m, 1H), 7.32-7.39 (m, 6H), 7.54-7.57 (m, 1H), 8.20-8.22 (m, 1H), 8.29-8 31 {m, 1H), 8.46
{dd, J= 4.6 Hz, 1.0 Hz, 1H), 8.61-£.64 (m, 1H).

EXAMPLE 162

{S) 3-(4-1sopropyl-4,5-dihydro-oxazol-2-yl)-2-(Pyridin-3-yloxy)-pyridine

A solution of N-(1-Hydmxy«-2-methyl-propyl)-2-(pyridin-3-y|oxy)-nic:fﬂ;iﬁamide {0.090
grams, 0.299 mmole) and phosphorus oxychioride (1.0 ml,) in toluene (5 mi) was stirred over
night.  The mixture was concentraled to dryness and dissolved in methanol (5 mi) and

potassium carbonate (0.250 g) was added. The mixture was stirred at room temperature over
night. The mixture was poured into water and extracted with ethyl acetate. The combined
organics were washed with brine and concentrated to give a product that was purified by
chromatography on silica gel eluting with ethyl acetate to give a colorless oii {71053 g). MS m/z
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[M+] 284; o = +47.1° 5.5 mg/ml in methylene chioride 'H NMR (400mhz, CDCI;) d 0.98 (dd,
J=32.8 Hz, 6.6 Hz, 6H), 1.78-1.89 (m, 1H), 4.12-4.19 (m, 2H), 4.39-4.46 (m, 1H), 7.07-7.10
(m, 1H), 7.31-7.34 (m, 1H), 7.51-7.54 (m, 1H), 8.18-8.22 (m, 2H), 8.44-8.50 (m, 2H).
The compound of Example 163 was prepared according to the procedure of Example
162 substituting the corresponding hydroxy nicatinamide for N-(1-Hydroxy-2-methyl-propyl)-2-
(pyridin-3-yloxy)-nicotinamide. The duration of reaction was between 1 and 24 hours.
EXAMPLE 163
(R) 3-(4-lsopropyl-4,5-dihvdro-oxazol-z-yl)-2-(Pyridin-3-¥lox1)-gyridine
HRMS 284.13915; o =-52.7° ,10.0 mg/ml in methylene chioride. 'H NMR (400mhz,
CDCl3) d 0.98 (dd, J=32.8 Hz, 6.6 Hz, 6H), 1.86-1.92 (m, 1H), 4.12-4.19 (m, 2H), 4.39-4.45
(m, 1H), 7.08 (dd, J= 7.5 Hz, 4.8 Hz, 1H), 7.31-7.34 (m, 1H), 7.51-7.5 (m, 1H), 8.18-8.22 (m,
2H), 8.44 (dd, J= 4.6 Hz, 1.2 Hz, 1H), 8.50 (d, J= 2.7 Hz, 1H).
EXAMPLE 164
(B)-3-(4-sec-Butvl-4.5-dihlc_!ro-oxa_zgl-2_-y_l)-_2-(Pvridin-3-vloxv)-gyﬂ_di_ng
A solution of N-(1-Hydroxymethyl-z-methyl-butyl)-2-(pyridin-3-yloxy)—nicotinamide

(0.120 grams, 0.400 mmole) and phosphorus oxychloride (400 pl, 4.0 mmole) in toluene (5
ml) was stirred over night. The mixture was concentrated to dryness and dissolved in
methanol (5 mli) and potassium carbonate (0.250 g) was added. The mixture was
concentrated to give a crude product that was purified by chromatography on silica gel eluting
with ethyl acetate to give a colorless oil (0.060 g). ; Anal. calcd. for Cy7H1sN;0,: C, 68.67;
H,6.44; N, 14.13. Found: C, 68.28; H, 6.82; N, 13.33; HRMS 298.1530; o = -42.9°, 11.2 mg/mi
in methylene chioride, 'H NMR (400mhz, CDCl3) d 0.95 (t, J=7.3 Hz, 3H), 1.19-1.30 (m, 1H),
1.54-1.62 (m, 1H), 1.71-1.77 (m, 1H), 4.14-4.18 (m, 1H), 4.25-4.31 (m, 1H), 4.40 (dd, J= 9.8
Hz, 7.1 Hz,, 1H), 7.08 (dd, J= 7.5 Hz, 5.0 Hz,, 1H), 7.31-7.35 (m, 1H), 7.51-7.54 (m, 1H), 8.18-
8.22 (m, 2H), 8.44-8.50 (m, 2H).
EXAMPLE 165
5-({l2-(4-Fluoro-phenoxv)-pvridine-3-carbonvﬂ-amino}-methvl)-1H-indolei:

carboxylic acid
A solution of 5-({[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyt)-1H-indole-

2-carboxylic acid ethyl ester (0.043 grams, 0.099 mmole) in 1N sodium hydroxide (0.25 ml,
0.25 mmole) and ethanol (5 mi) was refluxed for 9 hours. The mixture was concentrated
under reduced pressure to dryness and dissolved in water (2 ml). The mixture was acidified
with 2 N hydrochloric acid giving a white solid which was isolated by filtration (0.032 g). M.P.
236-238; Anal. calcd. for Cx,HeN3O4F: C, 65.18; H,3.98; N, 10.37. Found: C, 65.12; H, 4.08;
N, 10.20.
EXAMPLE 166
(R)-3-(4-Phenvl-l’1,31dioxolan-2-yl)-2-LPvridin-3-vloxv)-Dvrigi_qg




10

15

20

25

30

35

40

-124-

A solution of 2-(Pyriciinm:5—y?oxy)—pyridine—3-carbaldehyde (0.150 grams, 0.75 mmolej,
{(R)-1-Phenyi-ethane-1,2-diol (0.105 grams, 0.75 mmole) and pTSA (0.005 g) in toluene {10
mi) was refluxed over night. The mixture was concentrated under reduced pressure and
dissolved in ethyl acetate. The organics were washed with sat'd bicarb and brine, dried over
Na;SCq and purified by chromatography on silica gel eluting with diethyl ether to give a yellow
oil. {rixture of cis and trans) HRMS 321.1260; o = -46.3° 9.2 mg/mi in methyiene chioride; 'H
NMR (400mhz, CDCly) d 3.93-4.00 (m, 1H), 4.42 (dd, J=7.9 Hz, 7.0 Hz,, 1/ i}, 4.56-4.60 (m,
1/2H), 5.25-5.30 (m, 1H), 6.39 (s, 1/2H), 6.56 (s, 1/2H), 7.10-7.12 (m, 1H}, 7.30-7.40 (m, 6H),
7.49-7.55 (m, 1H), 8.02-8.16 (m, 2H), 8.43-8.52 (m, 2H).

The compounds of Exampies 167-169 were prepared according to the procedure of
Exampie 166 substituting the corresponding diol  for (R)-1-Phenyl-ethiane-1,2-diol. The
duration: of reaction was between 1 and 24 hours.

EXAMPLE 167

{8)-3-{(4-Phenyi- 1,3]dioxuian-z-yl)-2-(Pyridin-3-ﬂoxx!-g¥ridine

Anal. calcd. for CyoH N0y C, 71.24; H, 5.03; N, 8.74. Found: C, 71 02 H, 5.32; N,
8.03; u = -48.8° 12.8 mg/ml in meathylene chioride; '"H NMR (400mhz, CDCi.} d 3.90-4.00 {m,
1H), 4,42 (dd, JJ= 7.9 Hz, 7.1 Hz, 1/2H), 4.56-4.58 (m, 1/2H), 5.20-5.28 (m, 1H}. €.40 (s, 1/2H),
6.57 (s, 1/2H), 7.08-7.12 (m, 18}, 7.32-7.41 (m, 6H), 7.53-7.55 (m, 1H), & 10-8.15 {m, 2H).
8.44-8 .54 (m, 2H).

EXAMPLE 168
{S)-3-[4-(2-Chloro-phenyi)-{1,3]dioxolan-2-vi
Anal. caled. for CigH 5N, 01k HRMS 355.0864; o = +55.5° 12.1 mg/mil in methylene
chioride;, 'H NMR (400mhz, CDCl;) d 3.80-3.96 (m, 1H), 4.56-4.60 (m, 1/2H), 4.78-4.82 (m,
1/2H). 5.58-5.62 (m, 1H), 6.39 (s, 1/2H), 6.53 (s, 1/2H), 7.11-7.15 (m, 1H), 7 20-7.38 (m, 5H),
7.53-7.60 (m, 1H), 8.06-8.48 (m, 2H}. 8.44-8.54 (m, 2H).
EXAMPLE 169
{R)~3-M~(2-ChIoro-phenvi)—ﬁ,3]dioxolan-2-yl|-2;(Pyridin-3-vloxv}~rxyridine
Mixture of cis and trans izomers; Anal. calcd. for CioH1sN04Cl; C, 54 32, H, 4.26. N,
7.90. Found: C, 64.31, H, 442, N, 7.72; o = -61.1° 10.2 mg/ml in methylene chioride; 'H NMR
(400mhz, CDCly) d 3.82 (dd, J= 8.2 Hz, 7.3 Hz,, 1/2 H), 3.95 (dd, J= 7.2 Hz, 6.2 Hz,, 1/2 H),
4.58 (dd. J= 8.0 Hz, 7.3 Hz,, 1/2 H}, 4.80 (dd, J= 8.5 Hz, 6.4 Hz, 1/2 H), 5 58-5.62 {m, 1H),
6.39 (s. 1/2H}), 6.53 (s, 1/2H), 7.10-7.15 (m, 1H), 7.24-7.38 (m, 4H), 7.55-7 88 {m, 2H), 8.06-
8.18 (m, 2H). 8.45-8.55 (m, 2H).

EXAMPLE 170
2-[2-(Pyridin-3-yloxy)-pyridin-3-yl]-3-oxa-1 -aza-spiro[4.4lnon-1-ene

A solution of N-(1-Hydroxymethyl-cyclopentyl)-2~(pyridin-3~yloxy)-nicc;iinamide {0.045
grams, 1.144 mmole) and phosphorus oxychloride in toluene (5 ml) was stirred over night.
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The mixture was concentrated to dryness and dissolved in methanol (5 ml) and potassium
carbonate was added. The mixture was concentrated to give a crude product that was purified
by chromatography on silica gel eluting with ethyt acetate to give a yellow oil (0.021 g). HRMS
296.1417; 'H NMR (400mhz, CDCl,) d 1.65-1.74 (m, 4H), 1.86-1.91 (m, 2H), 1.96-2.03 (m,
2H), 4.25 (s, 2H), 7.08 (dd, J= 7.5 Hz, 5.0 Hz, 1H), 7.32 (dd, J= 8.3 Hz, 4.8 Hz, 1H), 7.51-7.54
(m, 1H), 8.15-8.22 (m, 2H), 8.43-8.50 (m, 2H).
EXAMPLE 171

N-Propyl-2-(pyridin-3-yloxy)-nicotinamide

To a solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.100 g 0.462 mmole), BOP (0.205
grams, 0.463 mmole) and DIEA (0.242 pl) in dimethyiformamide (5 ml) was added n-propyl

amine (40 pl, 0.486 mmole) and stirred for 4 hours at room temperature. The reaction was
quenched with 10 ul water and extracted with ethyl acetate. The combined organics were
washed with alternating portions of 5% citric acid and sat'd bicarb, dried over Na,SO,, filtered
and concentrated to a product which was purified by chromatography on silica gel eluting with
diethyl ether to give a white crystalline solid ( 0.068 g). M.P. 55-56°C; 'H NMR (400mhz,
CDCls) d 0.98 (t, J= 7.3 Hz, 3H), 1.61-1.70 (m, 2H), 3.45-3.50 (m, 2H), 7.19 (dd, J= 7.5 Hz,
4.8 Hz, 1H), 7.38-7.41 (m, 1H), 7.52-7.55 (m, 1H), 7.72 (bs, 1H), 8.16 (dd, J= 4.8 Hz, 2.1 Hz,
1H), 8.52-8.63 (m, 3H).

The compounds of Examples 177-182 were prepared according to the procedure of
Example 171 substituting the corresponding amine for n-propyl amine. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 172

N-isopropyi-2-(pyridin-3-yloxy)-nicotinamide

'H NMR (400mhz, CDCl3) d 1.27 (d, J= 6.4 Hz, 6H), 4.29-4.34 (m, 1H), 7.18 (dd, J=
7.7 Hz, 4.8 Hz, 1H), 7.39-7.42 (m, 1H), 7.51 (bs, 1H), 7.53-7.57 (m, 1H), 8.16 (dd, J= 4.8 Hz,
2.1 Hz, 1H), 8.53-8.62 (m, 3H).

EXAMPLE 173
N-Isobutyl-2-(pyridin-3-yloxy)-nicotinamide
Anal. calcd. for CysH{7N305; '"H NMR (400mhz, CDCl3) d 0.97 (d, J= 6.6 Hz, 6H),
1.71-1.95 (m, 1H), 3.35 (dd, J= 6.6 Hz, 5.8 Hz, 2H), 7.19 (dd, J= 7.8 Hz, 4.8 Hz, 1H), 7.39-
7.42 (m, 1H), 7.53-7.56 (m, 1H), 7.76 (bs, 1H), 8.16 (dd, J= 4.8 Hz, 1.9 Hz, 1H), 8.52-8.63 (m,
3H).

EXAMPLE 174
N-Butyl-2-(pyridin-3-yloxy)-nicotinamide
M.P. 55-56°C; Anal. calcd. for CysH;;N30,; *H NMR (400mhz, CDCl3) d 0.93 (t, J= 7.5
Hz, 3H), 1.37-1.44 (m, 2H), 1.57-1.65 (m, 2H), 3.48-3.53 (m, 2H), 7.16-7.19 (m, 1H), 7.38-
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7.42.(m, 1H), 7.52-7.55 (m, 1H}, 7.70 (bs, 1H), 8.15 (dd, J= 4.8 Hz, 1.9 Hz, 1H}, 8.51-8.63 (m,
3H).
EXAMPLE 175
N-Pentyl~2~(pyridin-3-vioxv)-nicotirﬁnjde
M.P. 61-62°C; Anal. caicc. for CisHigN3Oy; C, 67.32 H, 6.71; N. “4.72. Found: C,
87.52. H, 6.88; N, 14.23

EXAMPLE 176
LEﬂ—N-sec-ButvliZ_-Lgyridin~3-vloxv)-nicotirg_mide
M.P. 64-85°C; Anal. calcd. for CisHi7N3O,; C, 66.40 H, 6.32; M. 15.49. Found: C,
66.66: H, 6.48; N, 14.89. ¢ = +9.0° 10.9 mg/ml in methylene chloride.
EXAMPLE 177
{R)-N-sec-ButvI-2-(pvridin~3-vloxv)-nicotinj&igg
M.P. 55-56°C; Anal. caicd. for CisHi7N3O,; C, 66.40 H, 6.32; N, 15.49. Found: C,
67.14; +, 6.37; N, 14.70. o = -8.48° 12.5 mg/ml in methylene chloride.
EXAMPLE 178
2-(Pvridin-3-vloxv)-N-(4-sulfamoyl-benzyl)-nicotinamide
M.P. 196-197°C: Anal. calcd. for C1sH1sN4O4S: C, 56.24 H, 4.20; N. 14.75. Found: C,
54.95; H. 4.30; N, 14.11.
EXAMPLE 179
Zijridin-:B-vioxv)-N-H-suifamovl-piperidin-4-vlmethvl)-nicotinami’tie
M.P. 165-166°C; HRMS 392.1382.
EXAMPLE 180
N-(1H-Indol-4-yimethyl}-2-{ pyridin-3-yloxy)-nicotinamide
M.P. 134-135°C; Anal. caicd. for C20H16N4O2: C, 69.76 H, 4.68; N, 16.27. Found: C,
69.45. H,4.63 N, 16.15,

EXAMPLE 181
N-Pvridin~2-vlmethvl-2~(pvridin-3-v|oxv)-nicotigarmide
M.P. 118-119°C; Anal. calcd. for Ci7H1uN4O,: C, 66.66 H, 4.61; N, 18.29. Found: C,
66.24, . 4.58; N. 18.21.

EXAMPLE 182
N-Benzof1 ,3]dioxol-s’vimethvl-Z-(pvridin-3-vloxy)-nicotinamide

M.P. 130-131°C; Anal. caicd. for CigH1sN304: C, 65.32; H, 4.33; N. 12.03. Found: C,
64.62; H, 4.14: N, 11.87,

EXAMPLE 183
N-[4-(1-Hydroxy-1 --methvi-ethvl)-benle]-2-(3-trifluoromethvl-phenoxy)-

nicotinamide
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To a stirred solution 2-(3-Trifluoromethyi-phenoxy)-nicotinic acid (0.311g, 1.1 mmole)
2-(4-Aminomethyl-phenyl)-propan-2-o! (0.200 grams, 1.21 mmole), and 1-
hydroxybenzotriazole hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml)
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.275 grams, 1.43
mmole) and stirred over night. The mixture was diluted with 250 mi water and extracted with
ethyl acetate. The combined organics were washed with water and brine, dried over Na,SQ,,
fitered and concentrated to give an oil that was purified by chromatography on silica eluting
with 4% methanol/ methylene chioride to give a foam. (0.350 g). M.P. 37-39°C; 'H NMR
(CDCl;3) d 1.56 (6 H, s), 4.69 (2 H, d, J= 5.81 Hz), 7.2-7.6 (9 H, m), 8.02 (1 H, s), 8.20 (1 H,
m), 8.64 (1 H, m).

The compound of Example 184 was prepared according to the procedure of Example
183 substituting the corresponding amine for ) 2-(4-Aminomethyl-phenyl)-propan-2-ol. The
duration of reaction was between 1 and 24 hours.

EXAMPLE 184

_hj;(g-Chloro-beny_l)i—(:%-trifluoromethvl-phenoxv)-nicotinmide

M.P. 88-80°C; Anal. calcd. for CyoH,4N,O,F;CH: C, 59.05 H, 3.47; N, 6.89. Found: C,
58.89; H, 3.39; N, 6.94.

EXAMPLE 185
g;(;—ChIoro-phenyl)-N-fgjgyridin-3-vloxv)-pvridin-S-vl]-acetamide
To a stirred solution 2-chloro-benzoic acid (0.200g, 1.17 mmole), 2-(Pyridin-3-yloxy)-

pyridin-3-ylamine (0.239 grams, 1.28 mmole), and 1-hydroxybenzotriazole hydrate (0.190
grams, 1.40 mmole) in dry dimethylformamide (15 ml) was added 2-diethylaminoethyi chloride
hydrochloride (0.292g, 1.52 mmole) and stirred over the weekend. The mixture was diluted
with 200 ml water and extracted with ethyl acetate. The combined organics were washed with
1N NaOH, water and brine, dried over Na,SO,, filtered and concentrated to give an oil that
was purified by chromatography on silica. Recrystalization from ethyl acetate/ hexane gave a
solid. (0.093 g). M.P. 137-139°C; Anal. calcd. for CisH14N;0,Cl: C, 63.63; H, 4.15; N, 12.37.
Found: C, 63.30; H, 4.30; N, 12.34.
The compound of Example 186 was prepared according to the procedure of Example
187 substituting the corresponding carboxylic acid for 2-chloro-benzoic acid. The duration of
reaction was between 1 and 24 hours.
EXAMPLE 186
2-{4-Acetyl-phenyl)-N-[2-(pyridin-3-yloxy)-pyridin-3-yl]-acetamide
M.P. 110-112°C; 'H NMR (CDCl;) d 2.6 (3 H, s), 3.90 (2 H,s), 7.0-8.7 (12 H, m).
EXAMPLE 187
2-(3-Chloro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyll-nicotinamide

AP/ o 0474
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To a stirred solution 2-(3-chloro-phenoxy)-nicotinic acid (0.301g, 1.21 mmole) 2-(4-
Aminomethyl-phenyl)-propan-2-of {0.200 grams, 1.21 mmole), and 1-hydroxybenzotriazole
hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml) was added 1-(3-
dimethylamino)-propyl)-3-ethyicarbodiimide hydrochloride (0.275 grams, 1.43 mmole) and
stired over night. The mixture was diluted with 200 mi water and extracted with ethyl acetate.
The combined organics were washed with water, 1N sodium hydroxide and brine, dried over
MgSQ,, fiitered and concentrated to give an oil that was purified by chromatography on silica
eluting with 6% methanol/ methyiene chloride to give a solid. (0.258 g). M.F. 57-59°C: Anal.
caled. for CoHzN,05CI: C, 66.50; H, 5.33; N, 7.06. Found: C,67.15; H, 5.95: N. 6.68.

The compound of Exampie 189 was prepared according to the procedure of Example
188 substituting the corresponding amine for2-(4-Aminomethyl-phenyf)-»propan-z-ol. The
duration of reaction was between 1 and 3 hours.

EXAMPLE 189

Nj2-(3h!oro-benzvl)-2-(3«chIoro-phenoxy}-nicotinamide

M.P. 126-128°C; Anal. calcd. for C1sH1aN20,Cly: C, 61.14; H, 3.78; N, 7.51. Found: C,
61.07, H, 3.73; N,7.51.

EXAMPLE 190
{8)-2-{4-{2-[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-[1 3]ldioxolan-4-yl}-phenyl)-
propan-2-oi
To a solution of (S)—4—{2-{2-{4~Fluoro-phenoxy)-pyridin-3-y|]~[1 ,3]dioxolan-4-yi}-benzoic
acid ethyl ester (0.085 grams, 0.2 mmole) in tetrahydrofuran (5 ml) at -78°C 1.4 M methyl

lithiurn in diethy! ether (0.45 mi, 0.6 mmole) was added dropwise to keep ihe temperature

below -60°C and stirred at -78°C for 90 minutes. The mixture was warmed is 0°C, quenched
with sat'd NH,C! and extracted with ethyl acetate. The combined organics were washed with
water and brine, dried over MgSG,, filtered and concentrated to an oil which was purified by
chromatography on silica eluting with 1/4 ethyl acetate/ hexane to give a colorless oil. (0.45 g);
Anal. calcd. for CpHLNOLF: C, 69.86; H, 5.61; N, 3.54. Found: C,70.85; H, 6.22;: N, 3.15;, 'H
NMR (400mhz, CDCly) d 1.58 (s, & H), 3.90-4.00 (m, 1H), 4.38-4.42 (m, 1/2 t}, 4.54-4.58 (m,
1/2 H), 5.21-5.28 (m, 1H), 6.37 (s, 1/2H), 6.55 (s, 1/2H), 6.98-7.15 (m, 5H), 7 34-7.38 (m, 2H),
7.44-7.52 (m, 2H), 7.99-8.16 (m, 2H:.

The compounds of Examples 191-192 were prepared according to the procedure of
Example 190 substituting the corresponding ester  for of (S)-4-{2-[2-(4-Fiuoro-phenoxy)-
pyridir1-3~yl]-[1,:3]dioxolan-4~y|}~benzc:~io acid ethyl ester. The duration of reaction was between
1 and 3 hours.

EXAMPLE 191
c:is-(R)~2-(4igiZ-(4»Fiuoro»Dhenoxv)-nvridin-B-vll-l1.3]dioxo!an-4-vl}-phenvI)-
propan-Z-ol
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Anal. calcd. for C;3H,NOLF: o = -45.3° 15.2 mg/ml in methylene chloride; 'H NMR
(400mhz, CDCl3) d 1.58 (s, 6 H), 3.96-4.00 (m, 1H), 4.39-4.42 (m, 1 H), 5.21-5.24 (m, 1H),
6.38 (s, 1H), 7.04-7.14 (m, 5H), 7.40 (d, J= 8.1 Hz, 2H), 7.50 (d, J= 8.5 Hz, 2H), 8.05-8.16 (m,
2H).

EXAMPLE 192
trans-{R)-2-(4-{2-[2-(4-Fluoro-phenoxy)-pyridin-3-yi]-[1 ,3]ldioxolan-4-yl}-phenyl)-
propan-2-ol

Anal. calcd. for C3HoNO4F: 'H NMR (400mhz, CDCl;) d 1.58 (s, 6 H), 3.92 (t, J= 7.9
Hz, 1H), 4.55-4.58 (m, 1 H), 5.23-5.28 (m, 1H), 6.54 (s, 1H), 7.03-7.19 (m, 5H), 7.40 (d, J= 8.3
Hz, 2H), 7.51 (d, J= 8.1 Hz, 2H),7.99-8.15 (m, 2H).

EXAMPLE 193
2-(4-Fluoro-phenoxy)-N-(4-sulfamoyl-benzyl)-nicotinamide

To a solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.110 g 0.470 mmole), BOP
(0.205 grams, 0.470 mmole) and DIEA (0.242 I, 1.42 mmole) in dimethylformamide (5 ml)
was added 4-Aminomethyl-benzenesulfonamide (0.105 grams, 0.470 mmole) and stirred at
room temperature over night. The reaction was quenched with water and extracted with ethyl
acetate. The combined organics were washed with alternating portions of 5% citric acid and

sat'd bicarb, dried over Na,SO,, filtered and concentrated to a product which recrystalized
from ethyl acetate to give white crystals ( 0.100 g). M.P. 222-223°C; Anal. calcd. for
C1eH16N30,SF; C, 56.85; H, 4.02; N, 10.47. Found: C, 55.52; H, 4.14; N, 10.16.

The compounds of Examples 194-195 were prepared according to the procedure of
Example 193 substituting the corresponding amine for 4-Aminomethyl-benzenesulfonamide.
The duration of reaction was between 1 and 3 hours.

EXAMPLE 194

2-(4-Fluoro-phenoxy)-N-(1- ulfamoyi-piperidin-4-yimethyl)-nicotinamide

M.P. 225-226°C; Anal. calcd. for CgH,N,O,SF: C, 52.93 H, 5.18; N, 13.72. Found: C,
52.73; H, 5.16; N, 13.72.

EXAMPLE 195
N-(3.4-Dihydro- 2H-pyran-2-yimethyl)-2-(4-fluoro-phenoxy)-nicotinamide
M.P. §5-57°C; HRMS 329.1324.
EXAMPLE 196
2-(3-Cyano-phenoxy)-N-(4-sulfamoyl-benzyl)-nicotinamide
To a solution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.140 g 0.600 mmole), BOP
(0.260 grams, 0.600 mmole) and DIEA (0.310 pl, 1.8 mmole) in dimethylformamide (5 ml) was
added 4-Aminomethyl-benzenesulfonamide (0.135 grams, 0.600 mmole) and stirred at room

temperature over night. The reaction was quenched with water and extracted with ethyl
acetate. The combined organics were washed with alternating portions of 5% citric acid and
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sat'd bicarb, dried over Na,SQ,, filtered and concentrated to a product which was recrystalized
from ethyl acetate to give a write solid ( 0.100 g). M.P. 179-180°C: Anal. caled. for
CaoHisN4O,S; C, 58.81; H, 3.95: N, 13.72. Found: C,57.47;H,4.15; N, 13.45

EXAMPLE 197

N-M-:Sulfamoyl-benzvi)-2-(3-tetrazol-1-yl-phenoxv)-nicoti@rmide@

To a stirred solution 2—{3~Tetrazol—1-yt~phenoxy)-nicotinic acid (0.050g, 0.180 mmole)
4-Aminomethyl-benzenesulfonamice (0.060 grams, 0.26 mmole), and 1-hydraxybenzotriazole
hydrate {0.031 grams,0.23 mmoie) in dry dimethyliformamide (2 mi} was added 2-
diethylaminoethyi chloride hydrochioride (0.044 grams, 0.23 mmole) and stirred over night.
The mixture was diluted with 200 mi water and extracted with ethyl acetaie. The combined
organics were washed with water, 1N sodium hydroxide and brine, dried over MgSQ,, filtered

and concentrated to give a product that was purified by chromatography on siiica eluting with
5% methanol/ methylene chioride to give a white solid. (0.013 g). M.P. 72-74°C, 'H NMR
(400mhz, CDCly) d 4.55 (d, J= 6.0 Hz, 2H), 6.74-6.84 (m, 2 H), 7.21-7.37 (m, 4H), 7.49 (d, J=
8.5 Hz, 2H), 7.72 (d, J= 8.3 Hz, 2H), 8.10-8.21 (m, 2H), 9.05 (t, J= 6.0 Hz, 1H}
EXAMPLE 198
N-{4-{1-Hydroxy-1 -methyi-ethyl)-cyclohexylmethyl]-2-(3-methoxy-phenoxy}-
nicotinamide

To a solution 4~({{:Z~{3~Methoxy-phenoxy)-pyridine-3-carbony§§»-3m‘mo}»methyi)-
cyclohexanecarboxylic acid ethy! ester ( 0.260 grams, 0.63 mmole) in tetrahydrofuran (5 mi) at
-78°C 1.4 M methyl lithium in diethyl ether (1.4 ml, 1.89 mmole) was added dropwise to keep
the temperature below -60°C and stirred at -78°C for 2 hours and allowed to warm to room
temperature over the weekend. The mixture was quenched with sat'd NH,Ci and extracted
with ethy! acetate. The combined organics were washed with water and brine, dried over
Na,S0,, filtered and concentrated o a product which was purified by chromatography on silica
eluting with 1/1 ethyl acetate/ hexane to give a pale yellow oil. (0.077 g); '+ NMR (400mhz,
COCly) d 1.02-1.22 (m, 10H), 1.52-1.56 (m, 2 H), 1.82-1.88 (m, 4H), 3.32-3.35 (m, 2H), 3.80
(s, 3H}. 8.70-6.74 (m, 2H), 6.80-6.83 (m), 1H), 7.12-7.16 (m, 1H),7.33 (t, J= & 1 Hz, 1H), 7.93
(bs, 1H}, 8.20-3.22 (m, 1H), 8.60-8.61 (m, 1H).

EXAMPLE 199
2-{3-Chioro-phenoxy}-N-{4-(1-hydroxy-1 -methyl-ethyl)-cyclohexyimethyl]-

nicctinamide

Toa 4«-({{2~(3-Chloro»pheﬂoxy)myridine-3~carbony|]-amino}-methyl‘;w
cyclohexanecarboxylic acid ethyl ester ( 0.220 grams, 0.53 mmole) in tetrahydrofuran (5 mi) at
-78°C 1.4 M methyi lithium in diethyi ether (1.13 ml, 1.58 mmole) was added dropwise to keep
the ternperature below -60°C and stirred at -78°C for 2 hours and allowed t warm to room

temperature. The mixture was quenched with sat'd NH,Cl and extracted with ethyl acetate.
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The combined organics were washed with water and brine, dried over Na,SO,, fitered and
concentrated to a product which was purified by chromatography on silica eluting with 2/3 ethyl
acetate/ hexane to give an off-white oil. (0.040 g); '"H NMR (400mhz, CDCl3) d 0.84-1.70 (m,
12H), 1.83-1.87 (m, 4 H), 3.30-3.37 (m, 2H), 7.04-7.07 (m, 1H), 7.11-7.19 (m, 2H), 7.24-7.27
(m, 1H), 7.35-7.39 (m, 1H), 7.79 (bs, 1H),8.19-8.21 (m, 1H), 8.60-8.62 (m, 1H).
EXAMPLE 200

2-(3-Methoxy-phenoxv)-N-(4-su|famovl-benzyl[-nicotinamide

To a solution of 2-(3-Methoxy -phenoxy)-nicotinic acid (0.200 g 0.820 mmole), BOP
(0.360 grams, 0.820 mmole) and DIEA (425 pl, 2.45 mmole) in dimethylformamide (5 ml) was
added 4-Aminomethyl-benzenesulfonamide (0.182 grams, 0.820 mmole) and stirred at room

temperature over night. The reaction was quenched with water and extracted with ethyl
acetate. The combined organics were washed with alternating portions of 5% citric acid and
sat'd bicarb, dried over Na,SO,, filtered and concentrated to a product which recrystalized
from ethyl acetate to give a white solid ( 0.260 g). M.P. 142-143°C; Anal. calcd. for
C20H1sN305S; C, 58.10; H, 4.63; N, 10.16. Found: C, 58.11; H, 4.91; N, 9.83.

The compound of Example 201 was prepared according to the procedure of Example
200 substituting the corresponding amine for 4-Aminomethyl-benzenesulfonamide. The
duration of reaction was between 1 and 3 hours.

EXAMPLE 201

N-[4-(1-Hvdroxv-1-methyl-ethyl)-benleI-st-methoxy-ghenoxx)-nicotinamide

M.P. 69-71°C; Anal. calcd. for Cp3H24N;O4: C, 72.39; H, 6.16; N, 7.14. Found: C,
69.42; H, 6.34; N,7.17.

EXAMPLE 202
2-{3-Fluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl}-nicotinamide

To a stirred solution 2-(3-Fluoro-phenoxy)-nicotinic acid (0.250g, 1.07 mmole), 2-(4-
Aminomethyl-phenyl)-propan-2-ol (0.195 grams, 1.18 mmole) and 1-hydroxybenzotriazole
hydrate (0.173 grams, 1.28 mmole) in dry dimethylformamide (15 ml) was added 1-(3-
dimethylamino)-propyl)-3-ethyicarbodiimide hydrochloride (0.173 grams, 1.28 mmole) and
stirred over night. The mixture was diluted with 300 ml water and extracted with ethyt acetate.
The combined organics were washed with water and brine, dried over MgSQ,, filtered and
concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethyl acetate/ hexane gave a solid (0.400 g). M.P. 106-108°C; Anal. calcd. for
C22H21N;04F: C, 69.46; H, 5.56; N, 7.36. Found: C, 69.05; H, 5.68; N, 7.25.

EXAMPLE 203

N-[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-2-[4-(1-hydroxy-1-methyi-ethyl)-phenyl]-

acetamide
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Te a 2-(4-Acetyl~phenyi)«N-[Z-(4-ﬂuoro-phenoxy)—pyridin-3-yl}«ac;eeiamide (0.270
grams, 0.741 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methyl lithium in
tetrahydrofuran (1.63 ml, 1.63 mmole) was added via syringe and stirred at -78°C for 75
minutes. Ancther 0.8 ml methyi iithium was added and the mixture was warmaed to 0°C for 10
minutes and cooled to -78°C. The mixture was quenched with water, allowed o warm to room
temperature and extracted with ethyl acetate. The combined organics were washed with water
and brine, dried over MgSO,, fitered and concentrated to a white solid which was purified by
chrornatography on silica eluting with 2% methanol/ methylene chloride to give a white solid.
Recrystalization from ethyl acetate/ hexane gave a solid (0.032 g). M.P. 135-137°C; Anal.
caicd. for C,H;N,O4F: C, 69.46; H, 5.56; N, 7.36. Found: C,69.46; H, 5.92: N, 7.73.

EXAMPLE 204

{-)-N-[5-(1-Hydroxy-ethyi)-thiophen-2-yimethyi

N»[S-(1~Hydroxy-ethy!)»thiog:;hen-2-ylmethyl]-z-(pyridin-3-yloxy)-nicotmamide (0.287 g)
was separated on a Chiral Cel OJ Column eluting with 70/30 heptane/ isopropanol to give a

product.  Recrystalization from ethyl acetate/ hexane gave a solid (0.070 gj. M.P. 85-87°C;
Anal. caled. for C1sHi7N3C,S: C, 50.83; H, 8.82; N, 11.82. Found: C, 55.38; H, 4.68; N,10.82.
o= -7.02°,

The compound of Exampie 205 was prepared according to the procedure of Example
204,

EXAMPLE 205

{+)~N-;&'5~(1-Hydroxv-ethv!)»ihiophen-2-y_lmeth¥l|-2-(pyridin-3-vloxv}~nicoti@m1d_e

M.P. 88-90°C; Anal. caled. for C1sHi7N30,S: C, 60.83; H, 8.82; N, 11.82. Found: C,
57.80, +, 5.06; N,11.21. o = +7.73°

EXAMPLE 206

N-[4-(1-Hydroxy-1 -methyl-ethyl)-benzyl |-2-(3-methylsulfanyl-ghemxy!-

nicotinamide

To a sfirred solution 2-{3-Methyisulfanyl-phenoxy)-nicotinic acid {£.4 grams, 9.58
mmole}.  2-(4-Aminomethyl-phenyl}-propan-2-ol (1.896 grams, 11.50 mmole) and 1-
hydroxybenzotriazole hydrate {(1.55 grams, 11.50 mmole) in dry dimethylformamide (60 mi)
was added 1-(3-dimethylamino)-propy!)-3-ethylcarbodiimide hydrochloride (2.39 grams, 12.45
mmole} and stired over night. The mixture was diluted with 300 mi water and extracted with
ethyl acetate. The combined organics were washed with water and brine, dried over MgSQ,,
filtered and concentrated to give a yellow oil that was purified by chromatography on silica
eluting with 3.5% methanol/ methylene chloride to give a white solid. Recrystalization from
ethyl acetate/ hexane gave a solid {0.550 g). M.P. 107-109°C; Anal. calcd. o CaaH2aN204S:
C,67.62, H, 592; N, 6.86. Found ., 57.53; H, 5.76; N, 6.91.
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EXAMPLE 207

N-[4-(1-Hydroxy-1 -methvl-ethvl)-benzyl]-2-(3-methanesulfonyl-ghenoxx)-

nicotinamide

A solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-(3-methylsulfanyl-phenoxy)—
nicotinamide (3.5 grams, 8.5 mmole) and MCPBA (3.945 grams, 18.8 mmole) in methylene
chloride (40 ml) was stirred at room temperature for 1 hour. The mixture was diluted with
ethyl acetate, washed with water, 1 N sodium hydroxide and brine, dried over MgSO,, filtered
and concentrated to give a white solid that was purified by chromatography on silica eluting
with 2% methanol/ methylene chloride to give a white solid. (1.64 g). M.P. 51-53°C; Anal.
calcd. for C23H24N05S: C, 62.71; H, 5.49; N,6.38. Found: C,61.87; H,5.48; N, 6.29.

EXAMPLE 208

N-Pyridin-4-ylmethyl-2-(pyridin-3-yloxy)-nicotinamide

A solution of 2-(Pyridin-3-yloxy)-nicotinic acid (0.0664 grams, 0.31 mmole) in thionyl

chloride (1.12 ml, 15.4 mmole) was heated to 50°C. After 1.5 hours the reaction mixture was
cooled to room temperature and concentrated under reduced pressure. Pyridine (2.5 ml) was
added followed by C-Pyridin-4-yl-methylamine (47 ul, 0.47 mmole) at room temperature. After
2 hours the mixture was concentrated to remove pyridine. The crude product was purified by
chromatography on silica gel eluting with 9/1 ethyl acetate/ methanol to give a solid. (0.0331
g). M.P. 142-144°C; Anal. calcd. for C;;H4N4O,: C, 66.66; H, 4.61; N,18.29. Found: C, 66.40;
H, 4.56; N, 17.94.
EXAMPLE 209

2-(4-Fluoro-phenoxy)-N -(5-methvl-pvrazin-z-xlmethyl)-nicotinamide

A solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.0766 grams, 0.33 mmole) in

thiony! chloride (2 ml) was heated to 50°C. After 1.5 hours the reaction mixture was cooled to
room temperature and concentrated under reduced pressure. The resulting residue was
dissolved in pyridine (2 ml) and C-(5-Methyl-pyrazin-2-yl)-methylamine (0.14 grams, 1.0
mmole) was added. After 1.5 hours the mixture was concentrated under reduced pressure
and purified by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a
white solid. M.P. 159°C; Anal. calcd. for C18H1sNsOoF: C, 63.90; H, 4.47; N, 16.56. Found: C,
63.78; H, 4.39; N, 16.26.

The compound of Example 63a was prepared according to the procedure of Example
63 substituting the corresponding amine for Methyl-pyrazin-2-yl)-methylamine. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 210

5-{[2-(4-FIuoro-phenoxv)-pvridine-3-carbonvﬂ;a\mino}-pentanoic acid ethyl ester

Anal. calcd. for CieHpN,O4F: C, 63.32; H, 5.87; N, 7.77. Found: C, 62.42; H, 5.62;
N,7.52; '"H NMR (CDCl) d 1.21 (3H, t, J=7.1 Hz), 1.69 (4 H, m), 2.33 (2 H, t, J=6.2 Hz), 3.49

ARD/sa ;01248
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(2'H. m), 408 (2 H, g, J= 7.06. 14.11), 7.13 (4 H, m), 7.86 (1 H, 5),8.17 (¢ H, dd, J= 2.08,
4.77).8.59 (1 H, dd, J= 2.07, 7.67)

EXAMPLE 211
2-[4-{1-Hydroxy-1 -methyi-ethyl)-phenyl}-N-[2-(pyridin-3-yloxy)-pyridin-3-yi]-
acetamide

To & solution of 2~~{4~Acetyl-pheny!)-N-[2-(pyridin-3-yloxy)—pyridiﬁ“3*yl]-acetamide
{0.13¢ grams, 0.374 mmole) n tetrahydrofuran (10 mi) at -78°C 1.0 M methyl lithium in
tetrahydrofuran (1.123 ml, 1.123 mmole) was added and stirred at -78°C for 30 minutes,
allowed to warm to room temperature for 30 minutes and cooled to -78°C. The mixture was
quenched with water and extracted with ethyl acetate. The combined organics were washed
with water ard brine, dried over MgSQ,, filtered and concentrated to & product which was
purifiedd by chromatography on silica eluting with 3% methanol/ methylene chioride.
Recrystaiization from ethyl acetate/ hexane gave a solid (0.045 g). M.P. 122-124°C: Anal.
caled. for CyH,uN303: C, 69.41; H, 5.82; N, 11.50. Found: C,69.02; H,6.12; M 11.30.

EXAMPLE 212
2-(4-Fluoro-phenoxy)-N-{5-hydroxy-5-methyl-hexyl)-nicotinamide

To a solution of 5~{[2-(4~A?Euoro-phenoxy)—pyridine-3-carbonyl]-aminc}«pentanoic acid
eihyl ester (0.0231 grams, 0.06 rmole) in tetrahydrofuran (1 ml) at -78°C 1.4 methyl fithium
in diethyl ether (186 pl, 0.26 mmole) was added via syringe and stirred at -78°C for 2 hours,
200 p! water was added and the mixture warmed to room temperature. The reaction was
diluted with ethyi acetate, dried over MgSQ,, filtered and concentrated to give a clear oil. Anal.
caled. for CyehizsN,O4F: C, 65.88; H. 6.69; N, 8.09. Found: C,63.17; H,5.73. 4, 7 46; '"H NMR
(CDCly) d 1.21 (6H, m), 1.51 (3 H, m), 1.67 (2 H.m), 3.52 (2 H, m), 4.16 {t H, q. J= 7.17,
14.30). 747 (4 H, m), 7.86 (1 H, 5}, 8.20 (1 H, dd, J= 2.11,4.89), 8.58 (1 H, dd, J=2.16, 7.67).

EXAMPLE 213

N-[2-{3-Acetyl-phenoxy)-pyridin-3-yl]-2-[4-(1-hydroxy-1 -methyl-ethyl}-phenyl]-

acetamice

To a solution of 2-(4~Aceiyﬁ-phenyl)—N-[2~(3-cyano-phenoxy)—pyridm.-:%--yl}—acetamide
(0.25C grams, 1.484 mmole) in tetrahydrofuran (15 mi) at -78°C 1.0 M miethyl lithium in
tetrahyarofuran (5.2 ml, 5.2 mmole) was added and stirred at -78°C for 1 hour. Another 2.0 ml
methyi hithium was added and stirred for 5 minutes allowing to warm to room temperature.
The reaction was quenched with water and extracted with ethyl acetate The combined
extracts were washed with water and brine, dried over MgS0O,, filtered and soncentrated to
give an oil which was purified by chromatography on silica eluting with 30% ethyl acetate/
hexane. Recrystalization from ethyt acetate/ hexane gave white crystals (0.082 g). M.P. 85-
87°C: Anal. caled. for CpHaN,O4. C, 71.27; H, 5.98; N, 6.93. Found: C, 68.61, H, 6.30; N,
6.19.
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EXAMPLE 214

2-(3-Cyano-phenoxy)-N-[4-(1 -hydroxy-1 -methyl-ethyl)-cyclohexylmethyl]-
nicotinamide

To a solution of 4-{[2-(3-Cyano-phenoxy)—pyridin-3-ylcarbamoyl]-methyl}-
cyclohexanecarboxylic acid ethyl ester (0.180 grams, 0.46 mmole) in tetrahydrofuran (6 ml) at
-78°C. 1.4 M methyl lithium in diethyl ether (980 pl, 1.37 mmole) was added via syringe and
stirred at -78°C for 2 hours. The reaction was quenched with 200 pl sat'd NH,C! and warmed
to room temperature. The reaction was diluted with ethyl acetate, dried over MgSQ,, filtered
and concentrated to give a light yellow oil which crystalized on standing. M.P. 129-130°C;
Anal. calcd. for C3H,N;05: C, 70.21; H, 6.92; N, 10.68. Found: C, 69.23; H, 6.88; N, 10.37.

EXAMPLE 215

3-{3-[4-{1-Hydroxy-1-methyl -ethyl)-benzyicarbamoyl ]-pyridin-2-yloxy}-

benzoicacid methyl ester

To a stirred solution of 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid (0.400 grams,
1.463 mmole), 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.266 grams, 1.61 mmole), and 1-
hydroxybenzotriazole hydrate (0.237 grams, 1.755 mmole) in dry dimethyiformamide (20 mi)
was added 2-diethylaminoethyl chloride hydrochloride (0.365 grams, 1.90 mmole) and stirred
over night. The mixture was diluted with water and extracted with ethyl acetate. . The
combined extracts were washed with water and brine, dried over MgSQ,, filtered and
concentrated to give a white foam. (0.360 g); MS (m/e) 420 (M*+1); 'H NMR (CDCl3) d 1.50
(6H,s),3.90(3H,s),4.70 (2 H, d, J= 5.60 Hz), 7.20-8.65 (12 H, m).

EXAMPLE 216

gi4-Fluoro-phenoxv)-N-(5-oxo-morpholin-z-ylmethyl)-nicotinamide

A solution of 6-Aminomethyl-morpholin-3-one hydrochloride (0.200 grams, 1.2 mmole)
and triethyl amine (0.150 grams, 1.5 mmole) in dimethyifformamide was stirred at room
temperature for 30 minutes. To the stirring solution 2-(4-Fluoro-phenoxy)-nicotinic acid (0.280
grams, 1.2 mmole), 1-hydroxybenzotriazole hydrate (0.237 grams, 1.755 mmole) and 2-
diethylaminoethyl chloride hydrochloride (0.30 grams, 1.56 mmole) was added and stirred
over night. The mixture was diluted with water and extracted with ethyl acetate. The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgSO,, filtered and
concentrated to give a white solid which was purified by chromatography on silica eluting with
5 % methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave white
crystals. (0.175 g); M.P. 157-159°C; Anal. calcd. for Ci7H16N3O4F: C, 59.14; H, 4.67; N, 12.17.
Found: C, 59.00; H, 4.69; N, 12.19.

EXAMPLE 217
2-( 3-Cvano-phenoxv)-N-(S-methvl-pvrazin-2-ylmethvl)-nicotinamide

e
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A sclution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.0067 grams, 0.03 mmole) in
thiony! chioride (500 pl, 6.9 mmoie) was stirred at room temperature for 3 hours and
concentrated under reduced pressure to give a white solid. To the residue was added pyridine
{300 ui) and C-(S-Methyi-pyrazin~2-y!}-methylamine (0.0038 grams, 0.03 mmoie). The mixture
stood at room temperature for 3 hours and then was concentrated under reduced pressure to
white solid. { 0.0093 g); Anal. caicd. for CioH1sNsOy: C, 66.08; H, 4.38; N. 201.26. Found: C,
56.89; H, 5.02; N, 18.31.

EXAMPLE 218

N-I2-{ 3-Cyano-phenoxy)-pyridin-3-yl]-2-[4-(1-hydroxy-1 -methyl-ethyl)-phenyil-

acetamide

To a solution of 2—(’4—Aceﬂtybphenyl)-N-[2-(3~cyano-phenoxy)-pyridén»3~yl}-acetamide
(0.360 grams, 0.96 mmole) in tetrahydrofuran (15 mi) at -78°C 1.0 M methyl lithium (2.03 mi,
2.03 mmole) in tetrahydrofuran (<0 ml) was added and stirred at -78°C ior 1 hour. The
reaction was quenched with water and extracted with ethyl acetate. The combined extracts
were washed with water and brine, dried over MgSQ,, filtered and concentrated to give a white
solid which was purified by chromatography on silica eluting with 40% ethyl acetate/ hexane.
Recrystalization from ethyl acetate/ hexane gave white crystals (0.115 g}. M.P. 97-99°C;
Anal. calcd. for Co3HpN305: C, 71 30; H, 5.46; N, 10.85. Found: C, 70.96; H, 5.30; N, 10.69.

EXAMPLE 219

2-ijridin-3-yloxv)-N-(4-triﬁuoroacetyl-benzyl[-nicotinamide

To a stirred solution of 2-(Pyridin-3wyloxy)-N-{4-(2,2,2—triﬂu0r0«’?«hydroxy-ethyl)‘
benzylj-nicotinamide (0.350 grams, 0.87 mmole), NMO (0.153 grams, 1.3 mimole) and 4 A

molecuiar sieves (0.5 g) in methylene chloride was added TPAP (0.015 grams, 0.04 mmole)
and slirred at room temperature for 4 hours. The mixture was filtered through celite, washed
with water, dried over MgSO,, filtered and concentrated under reduced pressure to give an oil
which was purified by chrematography on silica eluting with 5% methanol/ miethylene chloride
to give a solid (0.151 g). M.P. 134-136°C; Anal. calcd. for C20H14N3O3F5: C, 59.85; H, 3.52; N,
10.47. Found: C, 59.56; H, 3.63; N, 10.20.
EXAMPLE 220
2~(3-Acetvl-phenoxv)-N»pvridin-4-vlmethvl-nicotingmide

A solution of 2-(3-Acetyl-phenoxy)-nicotinic acid (0.356 grams, 1.3% mmole C-Pyridin-
4-yi-methylamine (0.150 grams, 1.39 mmole), and 1-hydroxybenzotriazoie hydrate (0.224
grams. 1.66 romoie) in dry dimethyiformamide was added 1-(3-dimethylamino)-propyl)-3-
ethyicarbodiimide hydrochioride (0.319 grams, 1.66 mmole) and stirred over night. The
mixture was diluted with 100 mi water and extracted with ethyl acetate. 7The combined
organics were washed with water and brine, dried over MgSQ,, filtered anc¢ concentrated to

give a white solid that was purified by chromatography on silica eluting ethyl acetate to give a
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white solid. Recrystalization from ethyl acetate/ hexane gave a white solid (0.220 g). M.P. 148-
150°C; Anal. caled. for CooH;7N305: C, 67.15; H, 4.93; N,12.10. Found: C, 66.57; H, 4.55; N,
11.43.

The compound of Examples 221-224 was prepared according to the procedure of
Example 220 substituting the corresponding amine for C-Pyridin-4-yl-methylamine. The
duration of reaction was between 1 and 24 hours.

EXAMPLE 221
2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinaride

M.P. 52-54°C; Anal. calcd. for Cy4HpN,O4: C, 71.27, H, 5.98; N, 6.93. Found: C,
69.78; H, 5.54; N, 6.83.

EXAMPLE 222
2-(3-Acetyl-phenoxy)-N-(2-chloro-benzyl)-nicotinamide

M.P. 140-142°C; Anal. calcd. for C,yH7N,04Cl: C, 66.23; H, 4.50; N, 7.36. Found: C,
65.84; H, 4.22; N, 6.88.

EXAMPLE 223

2:(3-Acetyi-phenoxy)-N-[4-(1-hydroxy-ethyl)-benzyl]-nicotinamide
M.P. 105-107°C; MS (m/e) 391 (M*+1),

EXAMPLE 224
2-(3-Acetyi-phenoxy)-N-(4-sulfamoyl-benzyl)-nicotinamide

M.P. 162-164°C; MS (m/e) 425 (M"); 'H NMR (DMSO-d®) d 2.55 (3H, s), 4.56 (2 H, d, &*

J= 6.0 Hz), 7.2-9.2 (12 H, m).

EXAMPLE 225 £
2-[3-(1-Hydroxy-1-methyl-ethyl)-phenoxy]-N -pyridin-4-yimethyi-nicotinamide ig
To a solution of 2-(3-Acetyl-phenoxy)-N-pyridin-4-yimethyl-nicotinamide (0.180@5

grams, 0.51 mmole) in tetrahydrofuran (20 ml) at -78°C. 1.0 M methyl lithium in THF/cumene
(1.14 ml, 1.14 mmole) was added and stirred at -78°C for 1 hour. The reaction was quenched
with water and diluted with ethyl acetate. The organics were washed with water and brine,
dried over MgSO,, filtered and concentrated to give a product which was purified by
chromatography on silica eluting with ethyl acetate to give a white foam. MS {m/e) 364
(M"+1); 'H NMR (CDCl3) d 1.58 (6H, s), 4.70 (2 H, d, J= 5.81 Hz), 7.0-8.7 (12 H, m).
EXAMPLE 226

N-(2-Chloro-benzyl)-z-(3—(1-hvdroxv-1-methvl-ethvl)-phenoxv]-nicotingnide

To a solution of 2-(3-Acetyl-phenoxy)-N-(2-chloro-benzyl)-nicotinamide (0.410 grams,
1307 mmole) iri tetrahydrofuran (20 ml) at -78°C. 1.0 M methy! lithium (2.7 ml, 2.697 mmole)

was added, stirred at -78°C for 1 hour and allowed to warm to room temperature for 1 hour.
The reaction was quenched with water and diluted with ethyl acetate. The organics were
washed with water and brine, dried over MgSQ,, filtered and concentrated to give an oil which
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was purified by chromatography on silica eluting wirth 2% methanol/ methyiene chioride to
give an oil. MS (m/e) 397 (M +1}; 'H NMR (CDCl3) d 1.60 (6H, s), 4.78 (2 *, d, J= 6.01 Hz),
7.0-7.5(9H, m), 820 (1 H, m), 8.55 (1 H, bs), 8.62 (1 H, m).

The compound of Examples 227 was prepared according to¢ ihe procedure of
Example 226 substituting the corresponding ketone for 2-(3-Acetyl-phenosy)-N-[4-( 1-hydroxy-
1-methyl-ethyi)-benzyl]-nicotinamide. The duration of reaction was betweer 1 and 24 hours.

EXAMPLE 227
N-{4-{1-Hydroxy-1 -methyl-ethyl)-benzyi}-2-[3-(1-hydroxy-1 -methyl-ethyl}-

phenoxy] nicotinamide
MS (m/e) 421 (M +1}; " NMR (CDCI;) d 1.54 (6H, s), 1.57 (6H, 3. 3.67 (2H,d), 7.0-
7.5{(8H m) 810-8.70 (3 H, m}

EXAMPLE 228
N-{4-(1-Hydroxy-1 -methyi-ethyl)-benzyl ]-2-(3-trifluoromethoxy-phenoxy)-

nicotinamide

A solution of 2-(3-Trifluorormnethoxy-phenoxy)-nicotinic acid (0.409 grams, 1.366
mmole}  2-(4-Aminomethyl-phenyi}-propan-2-ol (0.200 grams, 1.24 mnole), and 1-
hydroxybenzotriazole hydrate (0.185 grams, 1.366 mmole) in dry dimethyifermamide was
added 1-(3-dimethylamino)-propy!)-3-ethylcarbodiimide hydrochloride (0.286 grams, 1.50
mmole) and stirred over night. The mixture was diluted ethyl acetate which was washed with
water and brine, dried over MgSQ,, filtered and concentrated to give an oii that was purified by
chromatography on silica eluting with 3.5% methanol/ methylene chloride tc give an oil.
(0.430g). MS (m/e) 447 (M"+1); 'H NMR (CDCl3) d 1.50 (6H, s), 4.70 (2 i ¢, J= 581 Hz),
7.0-7.5 (9 H, m), 8.00 (1 H, bs), 8.20 (1 H, m), 8.65 (1 H, m).

EXAMPLE 229

N-(4-Acetyl-cyclohexyimethyl)-2-(4-fluoro-ghenoxyl-nicotinamid&

To 4-{[2-(4-F Iuoro—phenoxy)-pyridin-3-ylcarbamoyl]-methyl}-cyc!ohexanecarboxyl ic

acid ethyl ester (3.01 grams, 7.5 mmole) in tetrahydrofuran (40 ml) at -78°C. 14 M methyl
lithium in diethyl ether (16.1 ml, 22.5 mmole) was added slowly, stirred at -78°C for 1 hour and
siowly warmed to -30°C. The reaction was quenched with 600 pl sat'd NH,Ci and warmed to
room temperature. The reaction was diluted with ethyl acetate, dried over MgSQ,, filtered and
concentrated fo give a light yellow oil which was purified by chromatography on silica eluting
with 3/2 hexare/ ethyl acetate to 1/3 hexane/ ethyl acetate to give a clear oii ihat solidified on
standing. (0.3500g).. M.P. 110-111°C; Anal. caicd. for CaHzNO45F: C, 68.09; H, 6.26; N,
7.56. Found: C, 67.32; H, 6.26; M, 7.40.
EXAMPLE 230
2-(2 4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyij-nicotinamide
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A solution of 2-(2,4-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole) 2-(4-
Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mmole), and 1-hydroxybenzotriazole
hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night.
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgSQ,, filtered and
concentrated to give an oil that was purified by chromatography on silica eluting with 40%
ethyl acetate/ hexane to give a white solid. Recrystalization from ethyl acetate/ hexane gave a
white solid (0.336g). M.P. 92-94°C; Anal. calcd. for C22H20N203F,: C, 66.32; H, 5.06; N, 7.03.
Found: C, 66.28; H, 4.92; N, 6.89.

EXAMPLE 231
2-(3,4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide

A solution of 2-(2,3-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole), 2-(4-
Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mmole), and 1-hydroxybenzotriazole
hydrate (0.177 grams, 1.31 mmole) in dry dimethyiformamide was added 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night.
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgSO,, filtered and
concentrated to give an oil that was purified by chromatography on silica eluting with 40%
ethyl acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ hexane gave a white
solid (0.337g). M.P. 98-100°C; Anal. calcd. for C22H20N,O3F,: C, 66.32; H, 5.06; N, 7.03.
Found: C, 66.40; H, 4.94; N, 6.89.

The compounds of Example 232-233 were prepared according to the procedure of
Example 231 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol.
The duration of reaction was between 1 and 24 hours.

EXAMPLE 232
2-(3.4-Difluoro-phenoxy)-N-[4-(1-hyd roxy-cyclobutyl)-benzyl}-nicotinamide

M.P. 74-76°C; Anal. calcd. for C23H20N05F;: C, 67.31; H, 4.91; N, 6.83. Found: C,
67.14; H, 4.93; N,6.67.

EXAMPLE 233
N-[2-Chloro-4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-2-(3.4-difluoro-phenoxy)-
nicotinamide
M.P. 119-211°C; Anal. calcd. for C22H1gNO5F,Cl: C, 61.65; H, 4.42: N, 6.47. Found:
C, 61.31; H, 4.56; N,6.65.

EXAMPLE 234

ridine-3-carbonyl

cyclohexanecarboxylic acid ethyl ester
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A soiution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester hydrochioride
(0.410 grams, 1.853 mmole), 2-{3-Acetyl-phenoxy)-nicotinic acid (0.500 grams, 1.946 mmoie),
1-hydroxybenzotriazole hydrate (0.275 grams, 2.04 mmole) and 1-(3-dimethylamino)-propyl)-
3-ethyicarbodiimide hydrochioride (0.330 grams, 2.22 mmole) in dimethviformamide (30mi)
was stirred for 10 minutes. To the stirring solution was added triethyl amine (0.280 grams,
2.78 mmole) and stirred over night at room temperature. The mixture was diluted with water
{200 mi) and extracted with ethy! acetate. The combined extracts were washed with water and
brine, dried over MgSQ,, filtered and concentrated to give a yellow solid which was purified by
chromatography on silica eluting with 40% ethyl acetate/ hexane. Recrystaiization from ethyl
acetale/ hexane gave white crystals. (0.680g); M.P. 118-120°C: ‘H NMR {CDCly) d 1.02 (2H,
Q. J= 12866 Hz)1.2 (3H, 1), 1.4 (2H,q), 1.6 (1 H, m), 1.85 (2 H, d, J= 125 Hz), 2.0 (2 H, d,
J=12.5Hz), 2.2 (1H,m), 2.6 (3H, s),3.4 (2H, m), 4.10 (2 H, t), 7.2-8.7 (7 H, m).

The compounds of Examples 235-237 were prepared according 1 the procedure of
Example 234 substituting the corresponding amine for 4-Aminomethyl-cycichexanecarboxylic
acid ethyl ester hydrochlcride. The duration of reaction was between 1 and 24 hours,

EXAMPLE 235
2-(3-Acetyl-phenoxy}-N-[2-chloro-4-(1-hydroxy-1-meth vi-ethyl}-benzyi]-

nicotinamide
M.P. 102-104°C; Anal. caicd. for Ca4aH23N,0,Cl: C, 65.68; H, 5.28: 1. 5.38. Found: C,
65.39; H, 5.08; N, 6.15.
EXAMPLE 236
2-{4-Acetyl-phenoxy}-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide
M.P. 95-97°C; Anal. calcd. for CasH24N204: C, 71.27; H, 5.98; N, 6.93. Found: C,
76.19; H, 5.93; N. 7.02.

EXAMPLE 237
2-(3-Acetyl-phenoxy)-N-[2-fluoro-4-(1-hydroxy-1 -methyl-ethyl}-benzyii-

nicotinamide
M.P.68-70°C; MS (m/e) 4234 (M"+1).
EXAMPLE 238
2-(3,5-Difluoro-phenoxy}-N-[4-(1-hydroxy-1 -methyl-ethyl)-benzyij-nicotinamide

A solution of 2-(3,5-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.18 mmole}, 2-(4-
Aminomethyl-phenyl)-propan-2-of (0.197 grams, 1.19 mmole) and 1-hydroxybenzotriazole
hydrate (0.177 grams, 1.31 mmole} in dry dimethylformamide was added 1-{3-dimethylamino)-
propyl}-3-ethylcarbodiimide hydrochioride (0.273 grams, 1.43 mmole) and strred over night.
The mixture was poured into 100 mi water and extracted with ethyl acetaie The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgS<,, filtered and
concentrated 1o give an oil that was purified by chromatography on silica eluting with 40%
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ethyl acetate/ hexanre to give an oil. Recrystalization from ethyl acetate/ hexane gave a white
solid (0.328g). M.P. 68-70°C; Anal. calcd. for CoHaoN,O4F,: C, 66.32; H, 5.06: N, 7.03. Found:

C, 67.30; H, 5.39; N, 6.56.
EXAMPLE 239

trans-2-(2.4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-
cyclohexylmethyl]-nicotinamide

To trans-4-({[2-(2,4-Diﬂuoro-phenoxy)-pyridine-3-carbonyl]—amino}-methyl)—
cyclohexanecarboxylic acid ethyl ester (0.516 grams, 1.23 mmole) in tetrahydrofuran (20 ml)
at 0°C 3.0 M methyl magnesium chloride (1.2 mi, 3.7 mmole) was added dropwise and stirred
1 hour. The reaction was poured into 150 ml water, acidified with oxalic acid to pH=3 and
extracted with ethyl acetate. The combined extracts were washed with 1N HCI, 1N NaOH,
water and brine, dried over MgSQ,, filtered and concentrated to give an oil which was purified
by chromatography on silica eluting with 50% hexane/ ethyl acetate to give an oil.
Recrystalization from ethyl acetate/ hexane gave a white solid. (0.207g). M.P. 92-94°C; Anal.
calcd. for CxoH2sN,05F5: C, 65.33; H, 6.48; N, 6.93. Found: C, 65.27; H, 6.26; N, 6.73.

The compound of Example 240 was prepared according to the procedure of Example
239 substituting the corresponding ester for trans-4-({{2-(2,4-Difluoro-phenoxy)-pyridine-3-
carbonyl}-amino}-methyl)-cyclohexanecarboxylic acid ethyl ester. The duration of reaction was
between 1 and 24 hours.

EXAMPLE 240
trans-2-(3,4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1-methyi-ethyl)-
cyclohexyimethyl]-nicotinamide

M.P. 80-82°C; MS (m/e) 405 (M"+1).

EXAMPLE 241
4-({[2-(3-Nitro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)-
cyclohexanecarboxylic acid ethyl ester

To a stirred solution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester
hydrochloride (0.500 grams, 2.26 mmole), 2-(3-Nitro-phenoxy)-nicotinic acid (0.588 grams,
2.26 mmole), 1-hydroxybenzotriazole hydrate (0.366 grams, 2.71 mmole) and 1-(3-
dimethylamino)-propyl)-3-ethyicarbodiimide hydrochloride (0.564 grams, 2.93 mmole) in
dimethylformamide (50ml) was was added triethyl amine (0.456 grams, 4.52 mmole) and
stirred over the weekend at room temperature. The mixture was diluted with water (150 mi)

and extracted with ethyl acetate. The combined extracts were washed with water and brine,
dried over MgSO,, fitered and concentrated to give an oil which was purified by
chromatography on silica eluting with 40% ethyl acetate/ hexane to give an oil. (1.05 g). MS
(m/e) 428 (M*+1); "H NMR (CDCl,) d 1.01 (2H, m), 1.2(3 H, 1), 1.4 (2 H,q), 1.6 (1 H, m), 1.90
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{€H. ¢, J=125Hz), 20 (1 H, d, J=125 Hz),2.2 (1H, m), 24 (2 H, m) 410 (2 H,3), 7.20-8.7
{7 H, m).
EXAMPLE 242
2-(3-Acetyl-phenoxy}-N-[4-(1-hydroxy-1 -methyl-ethyl)-cyciohexylmethyil-

A soiution of .i;\i~[4-(1—Hydroxy-1-methyl-ethyl)—cyclohexy!methyi}-Z—[ﬁi-(Z-methyl-
{1,3]dicxotan-2-yi)-phenoxyj-nicotinamide (0.400 grams, 0.88 mmoi=; in acetic acid (10 mi)
was strred for 3 hours at room temperature. The mixture was diluted with 256G ml ethyl
acetate, washed with 1 N NaOH, water and brine, dried over MgSQ,, filtered and concentrated
o an ol which was purified by chromatography on silica eluting with 40% ethyl acetate/
heaxane. Recrystalization gave a solid. (0.055g). M.P. 105-107°C: Anal. calcd. for
CaiHaoN.Os: C, 70.22; H, 7.37; N, 6.82. Found: C, 68.43; H, 7.32; N, 6.7 1.

EXAMPLE 243
2-(3-Cyano-4-fluoro~uhenoxv)-N-[4-(1-hvdroxv-1-methvi~ethvi)-benzvl]-

nicotinamide

A solution of 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.16 mmole)
2-{4-Arminomethyl-phenyi)-propan-2-ol (0192 grams, 1.16 mmole), and 1-
hydroxyoenzotriazole hydrate (0.172 grams, 1.28 mmole) in dry dimethylformamide was
added '!~(3-dimethy!amino)«~propyl)~3-ethylcarbodiimide hydrochloride {0.267g, 1.39 mmole)
and stirred over night. The mixture was poured into 100 ml water and extracted with ethyi
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over
MgSQ,, filtered and concentrated to give an oil that was purified by chromatography on silica

eluting with 50% ethyl acetate/ hexane to give an oil. Recrystalizatior: from ethyl acetate/
hexane gave a white solid (0.276g). M.P. 147-149°C; Anal. calcd. for CoaHaN;O4F: C, 68.14;
F,4.97, N, 10.36. Found: C, 67.77; H, 5.00; N, 10.15.

The compound of Example 244 was prepared according to the procedure of Example
243 substituting the corresponding amine  for 2-(4-Aminomethyl-pher‘syi}-propan—2-ol. The
duration of reaction was between 1 and 24 hours.

EXAMPLE 244

M-[2-Chloro-4-(1-hydroxy-1-methyl -ethyl)-benzyl]-2-(3-cyano-4-fiuoro-phenoxy)-
nicotinamide

M.P. 151-183°C; Anai. calcd. for C2aH1eN3O5FCl: C, 62.80; H, 4 35, N. 9.55. Found: C,
63.16; H, 4.44; N, 9.49.

EXAMPLE 245
2-{4-Fluoro-phenoxy}-N-[4-(1 -hydroxy-1 -methyl-ethyl)-cyciohexylmethyil-

nicotinarnide
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To 4-({[2-(4-Fluoro—phenoxy)-pyridine-3-carbonyl]-amino}-methyl)-
cyclohexanecarboxylic acid methyl ester (0.0221 grams, 0.06 mmole) in tetrahydrofuran (1 mi)
at -78°C. 1.4 M methyl lithium in diethyl ether (171 pl, 0.24 mmole) was added and stirred at -
78°C for 2 hours. The reaction was quenched with 200 ul sat'd NH,Cl and warmed to room
temperature. The reaction was filtered through a pad of magnesium sulfate and concentrated
to give a light brown foam which was purified by chromatography on silica eluting with 1/1
hexane/ ethyl acetate to 95/5 methylene chioride/ methanol to give a clear film. (0.0111 g).
M.P. 78-80°C; Anal. calcd. for C,oH,;N,O5F: C, 68.37; H, 7.04; N, 7.25. Found: C, 68.32: H,
7.04; N, 7.27.

EXAMPLE 246

N-(2-Ch|oro~benz¥|!-2-(pyridin-3-vlmethoxv)-nicotirlarmide

A solution of 2-(Pyridin-3-ylmethoxy)-nicotinic acid (0.300 grams, 1.3 mmole) 2-

Chloro-benzylamine (0.202 grams, 1.43 mmole), and 1-hydroxybenzotriazole hydrate (0.210
grams, 1.56 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.324 grams, 1.69 mmole) and stirred over night.
The mixture was diluted with 50 m! water and 50 ml 1N sodium hydroxide and extracted with
ethyl acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried
over Na;SQ,, filtered and concentrated to give an oil that was purified by chromatography on
silica eluting with 5% methanol/ methylene chloride. Recrystalization from ethyl acetate/
hexane gave white crystals (0.1 16g). M.P. 81-93°C; Anal. calcd. for CoH;sN30.Cl: C, 64.50;
H, 4.56; N, 11.88. Found: C, 64.38; H, 4.58; N, 11.97.
EXAMPLE 247

N-[[4-(Dimethylamino)phenyllmethyl]-2-(4-fluorophenoxy)-3-
pyridinecarboxamide

To a solution of 1.00 g (2.96 mmol) N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)-
nicotinamide in 20 mL of acetonitrile was added 1.44 mL (17.8 mmol) of aqueous 37%
formaldehyde solution followed by 0.558 g (4.45 mmol) of NaCNBH;. After stirring for 16 h at
n, the mixture was acidified to destroy excess NaCNBH, and was partially evaporated to

remove acetonitrile. The residue was adjusted to pH 6-7 and then extracted with EtOAc (2 x
200 mL). The combined extracts were washed with saturated aqueous sodium
hydrogencarbonate solution (1 x 100 mL), brine (1 x 100 mL), dried (Na,SO,), and
evaporated to 1.55 g of an oil. Purification by flash chromatography using a 40% EtOAc-
hexane eluant gave 992 mg of an oil which slowly solidified. Trituration in hexane afforded
872 mg (81% vyield) of the title compound as a white solid, mp 99.5-101.5°C. Anal. Calcd for
C21H2N;0,F: C, 69.03; H, 5.51: N, 11.50. Found: C.69.32; H, 5.52; N, 11.58.
EXAMPLE 248

2-(4-Fluorophenoxy)-a-| 2-(4-methoxyphenyl)ethyl]-3-pyridinemethanol

L
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A solution of 0.250 g (1.15 mmol) 2-(4-FIuorophenoxy)-a-pyridinecarboxa!dehyde in 5
mi of tetrahydrofuran was cooled to -78 °C and treated dropwise with 1.0 mi. of a solution of
the Grignard reagent preparecd from 2.62 g (153 mmol) of 1-{Z2-chloroethyi}-4-
methoxybenzene and 0.559 g (23.0 mmol) of magnesium turinings in 13 mL of THF. After 2 h
of stirring, an additional 0.5 miL of Grignard reagent was added, and the mixture was
quenched by the addition of 2 mi of saturated aqueous NH,CI solution. Afier warming to rt,
the mixture was partitioned between 50 mL of water and 200 mL of EtOAc, and the separated
organic layer was washed with saturated aqueous sodium hydrogencarbonate solution, brine,
dried (Na,SC,), and evaporated to give 0.53 g of a colorless oil. Two purifications by flash
chromatography using 25% EtOAc-hexane and 25% ether-toluene, respectively, as eluants
afforded 339 mg (64% yield) of the the title compound as an oil. Thermospray MS : m/e 354
(M*+ 1)

EXAMPLE 249

1:[2-(4-Fluorophenoxy}-3-pyridinyl]-3-{4-methoxyphenyl)-1-propanone

A solution of 353 mg (1.00 mmol) 2-(4-Fluorophenoxy)-a-[2—(4-meih0xyphenyl)ethyi]—
3-pyridinemethanol in 5 mlL of acetone was cooled to 0 °C and treated with 1.6 mL (2.00

mmol} of 1.25 M Jones Reagent solution. The mixture was allowed to warm {o rt and then
quenched by the addition of 5 mi of isopropanol. The precipitate was removed by filtration,
and the filtrate was evaporated and partitioned between 50 mL of saturated aqueous sodium
hydrogencarbonate  solution and 100 mL of ElOAc. The separated organic layer was
combined with a 100 mL EtOAc backwash of the aqueous layer, washed witi brine (50 mL),
dried (Na,S0,), and evaporated. Trituration of the residue in hexane gave 271 mg (77% yieid)
of the title compound, mp 73-74°C. 'H NMR (CDCl3) d3.03 (2H,t, J=7Hz}, 343 (2 H, t, J =
7Hz), 378 (3 H, 5), 6.75-7.18 (3 H. m), 8.17 (1H,dd, J=2,8Hz),), 8251 H,dd, J =2, 4
Hz); Anal. Caicd for CyHsNO,F (.25 H,O: C, 70.87; H, 5.10; N, 3.94. Found: C, 70.88; H,
4.79; M, 3.79.
EXAMPLE 250

3-(2-C hiorophenvl)-1-iz—ici-ﬂuorophenoxv)-S-pvridinv|1-1-m_ggnone

A solution of 226 mg (0.496 mmol) a-[(z-ChIorophenyl)methyl]-z-(d‘fiuorophenoxy)—&
ox0-3-pyridinepropanoic Acid -Butyi Ester in 5 mL of trifluoroacetic acid was stirred at 1t for 4

h. The mixture was evaporated, and the residue was diluted with 5 mL of toluene, heated to
reflux for 2 h, and evaporated. The residue was dissolved in 100 mL of £tOAc, washed
successively with saturated aqueous sodium hydrogencarbonate solution {1 x 50 ml} and
brine {1 x 50 mL), dried (Na,S0,), and and evaporated to 125 mg of an aid Purification by
flash chromatography using 40% eiher-hexane as eluant yield 120 mg (68% vieid) of the titie
compound as a colorless oil. 'H NMR (CDCl3) d 3.20 (2 H, t, J = 8 Hz), 3.49 {2 H, | J=8Hz),

£
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7.06-7.32(8H, m), 819 (1 H,dd,J=2,7 Hz),825(1 H,dd, J=2,5 Hz); Thermospray MS
(m/e) 356,358 (M"+1).

The compounds of Examples 251-255 were prepared according to the procedure of
Example 250 substituting the indicated substrate for the compound of Preparation 60. Mass
spectra were determined by the thermospray method.

EXAMPLE 251
1-[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-3-(4-fluoro-phenyl)-propan-1-one

'H NMR (CDCl3) d 3.07 (2H,t,J=7Hz),3.45 (2 H, t, J = 7 Hz), 6.92-7.20 (9 H, m),
8.18 (1 H, dd, J =2, 8 Hz), 8.25 (1 H, dd, J = 2, 5 Hz); MS (m/e) 340 (M"+1).
EXAMPLE 252
ridin-3-yl]-3-(4-trifluoromethyl-

M.P. 94-95°C; Anal. Calcd for C,4H;sF{NO,: C, 64.78; H, 3.88; N, 3.60. Found: C,
64.44; H, 3.93; N, 3.45.
EXAMPLE 253

1-2- ridin-3-yl

4-Fluoro- -3-(4-trifluoromethoxy-

M.P. 79-81°C; Anal. Calcd for C;HsF{NO3: C, 62.23; H, 3.73; N, 3.46. Found: C,
62.11; H, 3.77; N, 3.57.

EXAMPLE 254

M.P. 69-70°C; Anal. Calcd for CxH14F3NO,: C, 67.22; H, 3.95; N, 3.92. Found: C,
67.19; H, 3.74; N, 3.92.
EXAMPLE 255
1-[2-{4-Fluoro-phenoxy)-pyridin-3-yl]-3-(2,4,6-trifluoro-phenyl)-propan-1-one
M.P. 84-85°C; Anal. Calcd for CH13FsNO,: C, 64.00; H, 3.49; N, 3.73. Found: C,
64.07; H, 3.31; N, 3.66.

EXAMPLE 256
1-[2-(4-Fluorophenoxy)-3-pyridinyi]-3-phenyl-1-propanone

To the sodium hydride obtained by washing 351 mg (7.73 mmol) of 50% sodium
hydride dispersion in mineral oil with pentane was added 10 mL of dimethylformamide
foliowed by 867 mg (7.73 mmol) of p-fluorophenol. After the hydrogen evolution ceased, 886
mg (3.87 mmol) 1-(2-Fluoro-pyridin-3-yl)-3-phenyl-propan-1-one was added dissolved in a
minimum amount of DMF. The mixture was heated to 80 °C for 3 h, and the solvent was
evaporated under high vaccum. The residue was partitioned between 200 mL of ether and 50
mL of aqueous 1 N sodium hydroxide solution, and the separated organic layer was washed
with aqueous 1 N sodium hydroxide solution (1 x 50 mL), brine (1 x 100 mL), dried (Na,S0,),
and evaporated to 1.16 g of a white solid. Recrystallization from hexane gave 1.06 g (85%
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yield) of the titie compound as a white solid, mp 82-83°C. Anal. Calcd for CHigFNO,: C
7475 H, 502, N, 4.36. Found: C, 74.63; H,4.97; N, 4.31,

The compounds of exampies 257-270 were prepared according 1o the procedure of

v

Exarmnple 256 substituting the indicated substrate for the compound of Preparation 63a and,
when indicated, 3-hydroxypyridine for p-fluorophenol.  Products were purified by direct
trituration and/or flash chromatography. Mass spectra were determined by the APCI method.
EXAMPLE 257
3-Phenyi-1 -l2-(pwidin~3-vioxv)-pvridin-3-v|]-propgn-1-one
M.P. 45-46°C; Anal. Calcd for C19H1eN20,: C, 74.98 H, 5.36; N, & 20. Found:. C,
74.80; ¥, 5.35; N, 9.11,

EXAMPLE 258
3-(‘4~Fluoro-phenyl)-1-i’2-(pvrigin-3-vloxv)-pvridin-3-vll-propan-‘§ ~one
M.P.62-84°C; Anal. Caicd for CioH1sFN,O,: C, 70.80; H, 4.69; N. 8.59. Found: C,

70.55; H, 4.80; N, 8.69.

EXAMPLE 259
1-[2-(4-Fiuoro-phenoxy}-pyridin-3-yl]-2-methyl-3-phenyl-propan-1-one
'HNMR (CDCl) d 1.19 (3 H, d, J = 7 Hz), 2.92 (2 H, ABX pattern. /s = 13 Hz, Juc= 6
Hz. Jox = 8 Hz), 3.87-3.94 (1 H, ), 7.02-7.24 (10 H, m), 7.95 (1 H, dd, J = 2. 7 Hz), 819 (1 H,
dd. J = 2, 5 Hz), MS (m/e) 336 (M"+1).

EXAMPLE 260
2-Methyl-3-phenyl-1-| 2-{pyridin-3-yloxy)-pyridin-3-yl]-propan-1-one
'H NMR (CDCl3) d 1.20 (3 H, d, J=7 Hz), 2.93 (2 H, ABX pattern, J.; = 14 Hz, Jax=7
Hz, Jyx = 8 Hz), 3.86-3.95 (1 H, mi}, 7.06-7.49 (8H, m), 7.94-7.97 (1 H, m). 6.16-8.18 {1 H, m),
8.47-8.50 (2 H, m); MS (m/e) 313 (M4 +1),
EXAMPLE 261
1-[2-(4~F|uoro-phenoxv§mﬁvtidin-3-vl]-3-phenvl-butan-1-one
"H NMR {CDCly) d 1.31 (3 H, d, J = 7 Hz), 3.30-3.52 (B H, m), 7.02-7.27 (10 H, m),
801{1H dd, J=2,8Hz),820{1H. dd, J= 2, 5 Hz), MS (m/e) 336 (M"+1).
EXAMPLE 262
3-Phenyl-1 -_Ig-(pvridin-3aymxv)-DYridin-S-vI]-byjan-1-one
'H NMR (CDCls) d 1.31 {3 H, d, J = 7 Hz), 3.32-3.52 (3H, m), 706753 (8 H. m) ,
BO5 (1 H, dd, J=2,8Hz), 819 (1 H dd, J = 2, 5 Hz); 8.49-8.51 (2 H, rn}; MS (m/e) 319
(M7+13

EXAMPLE 263
3-14-{1-Hydroxy-1 -methyi-ethyl)-phenyi]-1-[2-( pyridin-3-yloxy)-pyridin-3-yi]-
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'H NMR (CDCl;) d 1.54 (6 H, s), 1.88 (1 H, br s),3.07 (2H,t, J=8Hz),344 (2H,t,J
=8 Hz), 7.11-7.55 (7 H, m), 8.17-8.21(2 H, m), 8.21-8.49 (2 H, m); MS (m/e) 345 (M'+1 -18
(H20)).
EXAMPLE 264
1-[2-(4-Fluoro-phenoxy)-pyridin-3-yi]-2-phenyl-ethanone
M.P. 81-82°C; Anal. Calcd for C1oH1sFNO,: C, 74.26; H, 4.59; N, 4.56. Found: C,
74.13; H, 4.61; N, 4.56
EXAMPLE 265
1-[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-2-phenoxy-ethanone
M.P. 105.5-106.5°C; '"H NMR (CDCl3) d 5.34 (2 H, s), 6.73-7.28 (10 H, m), 8.28-8.33
(2 H, m); MS (m/e) 324 (M"+1).
EXAMPLE 266

1]-ethanone

M.P. 92-93°C; Anal. Calcd for C1oH1aNOSCIF: C, 63.79; H, 3.66; N, 3.91. Found: C.
63.43; H, 3.52; N, 3.94.
EXAMPLE 267
1-12-(4-FIuoro-phenoxv)-gxridin-3-¥I]-3-ghenyl-grogenone
M.P. 110-111°C; 'H NMR (CDCl,) d 7.07-7.58 (11 H, m), 7.75 (1 H, d, J = 16 Hz),
8.13 (1 H,dd, J=2,7 Hz), 8.27 (1 H, dd, J = 2,5 Hz); MS (m/e) 320 (M*+1).
EXAMPLE 268
Benzofuran-2-yl-[2-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone
M.P. 102-103°C; Anal. Calcd for CxH,,NOF: C, 72.07; H, 3.63; N, 4.20. Found: C,
71.84; H, 3.43; N, 4.15.

EXAMPLE 269
[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-(1 H-indol-2-yl)-methanone
M.P. 169-170°C; 'H NMR (CDCl,) d 7.04-7.17 (7 H,m), 7.36 (1 H, dd, J = 1, 8 Hz),
746 (1 H,d,J=8Hz),767(1H,d,J=8 Hz), 7.95 (1 H, dd, J = 2, 8 Hz), 8.28 (1H,dd,J=
2,5 Hz), 9.20 (1 H, s); MS (m/e) 333 (M*+1).
EXAMPLE 270
1_-ng4-Fluoro-phenoxv)~pvridin-3-v|]-2-(methyl-phenvl-amino)—ethanone
M.P. 126-128°C; 'H NMR (CDCl;) d 3.10 (3 H, s), 4.85 (2 H, s), 6.61-6.73 (3 H, m),
7.09-7.21 (7H, m), 822 (1 H,dd, J=2, 8 Hz), 8.27 (1 H, dd, J = 2, 5 Hz); MS (m/e) 337
(M*+1).

EXAMPLE 271
HZ-M-FIuorophenoxv)-s-pyridinyl]-3-hvdroxy-3-phenvl-1 -propanone
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A solution of 0.114 mi {111 mg, 1.10 mmol) of diisopropylamine in 8 mL of
tetrahydrofuran was cooled ¢ -78 °C and treated dropwise with 0.440 mL. {1.10 mmol) of a
solution of 2.5 M n-butyllithium in hexane. After stirring for 30 min, a solution of 231 mg (1.00
mmol} 1-{2-(4-Fluorophenoxy)-3-pyridinyl]-ethanone in 2 mL of tetrahydroiuran was added
dropwise. After stirring for 30 min, 0.112 mL (1.07 mmol) of benzaidehyde was added
dropwise, and stirring was continued for 1 h. The mixture was quenched by the addition of 2
mL of saturated aqueous NH,Ci solution and was allowed to warm to rt. The mixture was
partitioned between 50 mL of saturated aqueous NH,CI solution and 300 n:l. of EtOAc. The
separated organic layer was washed with 50 mbL of saturated aqueous  sodium
hydrogencarbonate solution, 50 mi. of brine, dried (Na;SOy), and evaporated o 259 mg of an
cil. Purification by flash chromatography using a 40% EtOAc-hexane eluant afforded 211 mg
{63% yield) of the title compound as an oil; 'H NMR (CDCl3) d 3.23 (1 H, br s}, 3.54-3.56 (2 H,
m), 5.34-5.37 (1 H, m), 7.07-7 .41 {10 H, m), 8.21-8.26 (2 H, m); APCI MS (r/2) 338 (M"+1).

EXAMPLE 272
1-[2-(3-Pyridyloxy)-3-pyridinyl]-3-hydroxy-3-phenyi-1 -propanorne

"H NMR (CDCly) d 3.29 {t H, brs), 3.52-3.57 (2 H, m), 5.35-5.38 {i H, m), 7.13-7.51
(8 H.m), 8.23-8.26 (2 H, m), 8.46-8.49 (2 H, m); APCI MS (m/e) 321 (M*+1;.

EXAMPLE 273
gj?.-(z-chlorophenvl)ethvl]-z-(4-ﬂuoroghenoxx!-s-gyridinemethanoi

A solution of 76.0 mg (2.214 mmol) 3-(2-Chlorophenyl)-1-[2-(4-fiuorophenoxy)-3-
pyridinyi]-1-propanone in 5 mi. of methanol was cooled to 0 °C and treated with 8.0 mg (0.21
mmot} of NaBH,. The mixture was stirred for 30 min at 0 °C and quenched by the addition of
1 mL of aqueous 1 N hydrochioric acid solution. The mixture was evaporated, and the residue
was partitioned between 100 mL of EtOAc and 50 mL of saturated agueous sodium
hydrogencarbonate solution. The organic layer was washed with brine, dried {Na,S0,), and
evaporated to give 79 mg (100%) of the title compound as an oil. 'H NMR {CDCly) d 2.10-
232 (Z H, m}, 235 (1 H, d, J = 6 Hz), 2.83-3.08 (2 H, m), 5.06-5.15 (1 H, ), 7.01-733 (9 H,
M), 785 (Y H,dd, J=2,7 Hz). 805 (1 H, dd, J = 2, 5 Hz); thermospray MS {m/e) 358 and
360 (M +1)

The compounds of Exarmples 274-276 were prepared according i the procedure of

Example 273 substituting the indicated substrate for the compound 3-(2-Chiorophenyl)-1-[2-
(4-fiuorophenoxy)-3-pyridinyl}-1-propanone.
EXAMPLE 274
1-[2-{4-Fluoro-phenoxy}-pyridin-3-yl]-3-(2,4,6-trifluoro-phenyl)-propan-1-oi
M.P. 80-91°C; "H NMR (CDCls) d 2.00-2.20 (2 H, m), 2.31 (1 H, . J = 5 Hz), 2.71-
290 (2 H, m), 4.98-5.08 (1 H, m}, 6.56-6.61 (2 H, m), 6.99-7.10 (5H, m), 7.81 (1 H,dd, J = 1,
8 Hz), 8.02 {1 H, dd, J =2, 5 Hz); thermospray MS (m/e) 378 (M +1),
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EXAMPLE 275
Lg-(4-FIuoro-phenoxv)-pvridin-3-vll-3-phenvl-propﬂ1 -ol
'H NMR (CDCl3) d 2.10-2.25 (2 H, m), 2.20 (1 H, brs), 2.72-2.92 (2 H, m), 5.01-5.09
(1H, m), 6.99-7.30 (10H, m), 7.79 (1 H,dd, J = 1,7 Hz), 8.03 (1 H,dd, J = 2, 5 Hz); AMPI MS
(m/e) 324 (M*+1).

EXAMPLE 276
3-Phenyi-1 -[2-(pyridin-3-yloxy)-pyridin-3-yl]-propan-1-ol
'H NMR (CDCl;) d 2.08-2.23 (2 H, m), 2.60 (1 H, br s), 2.73-2.89 (2 H, m), 5.07-5.12
(1 H, m), 7.04-7.48 (8 H, m), 7.86-7.89 (1H,m),801(1H,dd, J=2,5 Hz), 8.40-8.43 (2 H,
m); AMPI MS (m/e) 307 (M*+1).

EXAMPLE 277
(E)-2-(4-Fluorophenoxy)-3-[3-(4-methoxyphenyl)-1 -propenyt]-pyridine
A mixture of 0.97 g (2.7 mmol) 2-(4-Fluorophenoxy)-a-[2-(4-methoxyphenyl)ethyl]-3-
pyridinemethanol, 0.93 g (3.9 mmol) of Burgess Reagent, and 20 mL of benzene was heated
to reflux for 4 h. The cooled mixture was partitioned between 300 mL of EtOAc and 100 mL of

saturated aqueous sodium hydrogencarbonate solution, and the separated organic layer was
washed with 100 mL of brine, dried (Na;S0,), and evaporated to 1.10 g of an oil. Purificaiton
by flash chromatography using 15% EtOAc-hexane as eluant gave 0.39 g (42% yield) of the
title compound as an oil. 'H NMR (CDCl3) d 3.60 (2 H,d, J =7 Hz), 3.82 (3 H, s), 6.48 (1 H,
dt, J=7,16 Hz), 6.78 (1 H, d, J = 16 Hz), 6.86-7.18 (9 H, m), 7.79 (1 H, dd, J = 2, 8 Hz), 7.99
(1H,dd, J=2, 5 Hz).

Example 278 was prepared according to the procedure of Example 277 substituting
the  corrsponding  alcohol  for 2-(4-Fluorophenoxy)—a-[z-(4-methoxyphenyl)ethyl]-3-
pyridinemethanol.

EXAMPLE 278

E)-2-(4-Fluorophenoxy)-3-[3-phenyl-1-propenyl]-pyridine

'H NMR (CDCl})d3.62(2H,d,J=7Hz),651 (1 H,dt,J=7, 16 Hz),6.81 (1 H,d, J
=16 Hz), 6.83-7.35 (10 H, m), 7.78 (1 H, dd, J = 2, 8 Hz), 8.00 (1 H, dd, J = 2, 5 Hz); AMPI
MS (m/e) 306 (M*+1).

EXAMPLE 279
syn-3-[1 ,2-Dihvdroxy-3-(4-methoxyphenvi)propvl]-g-(4-ﬂuoroghenoxy)-gyridine
To a mixture of 161 mg (1.19 mmol) of N-methylmorpholine-N-oxide hydrate, 0.175 g

(0.0175 mmol) of a 2.5% solution of OsO, in t-butanol, 0.6 mL of acetone, and 0.4 mL of water
was added 200 mg (0.596 mg) (E)—2-(4-Fluorophenoxy)—3-[3-pheny|-1-propenyl]-pyridine
dissolved in 2 mL of acetone and 0.5 mL of water. The mixture was stirred for 16 h at rt, at
which time 5 g of solid sodium sulfite was added. The suspension was stirred for 5 min, and
the solids were removed by filtration rinsing with 100 mL of acetone. The filtrate was
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concentrated, and the residue was partitioned between 100 mL of EtOAc and 50 ml of brine.
The organic layer was separated, combined with a 100 mL EtOAc backwash of the aqueous
layer, dried {Na;S0O,), and evaporated to 195 mg of a solid. Recrystaliization from toluene
gave 140 mg (64% vyield) of the titie compound as a white solid, mp 125-126°C. 'H NMR
(CDCLId 213 (1 H, d, J=4 Hz), 287 (2H.d, J=6 Hz), 294 (1 H,d, J=6 12}, 3.78 (3 H, s),
4.05-4.34 (1 H.m}, 5.02 (1 H, t, / = 5 Hz), 6.80-7.16 (9H, m), 7.89 (1 H, dd, .i = 2, 7 Hz), 8.08
(1M, g0, J=2, 4 4z)

Example 280 was prepared according to the procedure of Example 279 substituting
the corresponding starting materiai.

EXAMPLE 280

syn-3-(1 ,2-Dihvdroxv-3-nhenylgrogxl)-2-(4-fluorop_henoxy)-gyridmg

M.P. 125-126°C; Anal. Caicd for C20H1gNO3F: C, 70.78 H, 5.35; N, 4 13. Found: C,
70.88, H, 519; N, 4.24.

EXAMPLE 281
3-[(Benzyioxy)methyi ]-2-{4-fiuorophenoxy)-pyridine
To a suspension of 122 mg (2.53 mmol) of 50% sodium hydride dispersion in mineral
oit in 10 mL of dimethylformamide was added 500 mg (2.30 mmol) 2~(4w»éfézmrcphenoxy)@—
pyridinemethanol followed by 0.343 mL (396 mg, 2.53 mmol) of 4-methoxyberizryi ch!o}ide and
420 mg (2.53 mmol) of KI. After stirring 1 h at rt, the mixture was partitioned bietween 100 mL

of water and 100 mL of EtOAc. The separated organic layer was washed with brine, dried
(Na250,), and evaporated to 949 mg of a yellow oil. Purification by flasty chromatography
using & 20% EtOAc-hexane eluant gave 552 mg of a colorless oil which solidified on standing.
Trituration in hexane afforded 464 mg (59% yield) of the title compound as a white solid, mp
48-50°C.  Anal. Calcd for CpoHiyNOSF: C, 70.78 H, 5.35; N, 4.13. Found: COT079; H, 5.09;
N, 4.0
EXAMPLE 282

1-{2-{4-Fluorophenoxy}-3-pyridinyl)-3-(4-methoxyphenyl)propane

To a solution of 80 mg (0.18 mmol) (E)-2-(4-Fluorophenoxy)-3-[3-(4-methoxyphenyl)-
i-propenyl]-pyridine in 50 mL of ethanol was added 50 mg of 10%Pd/C, and the mixture was

hydrogenated at 45 psi on a Parr Shaker Apparatus for 2h. The catalys! was removed by

filiration, and the filirate was concenirated to afford 50 mg (83% yield) of the titte compound as
a colorless ofl. 'H NMR (CDCi) d 1.92-2.06 (2H, m), 267 (2H,t,J=8Hz) 275(2H, 1, J=
8Hz), 3.80(3H, 5),682714(9H, m), 752(1H,dd, J=2, 7 Hz), 7.99 (1 H, ad. J = 2, 5 Hz);
thermospray MS : m/e 338 (M' + 1},
EXAMPLE 283
N—(2-Chioro-benzyl)-2-(3*methoxv-phenoxv)-nicotinamig_g
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To a solution of 2-(3-methoxy-phenoxy)-nicotinic acid (0.300 grams, 1.224 mmole) 2-
Chloro-benzytamine (0.166 grams, 1.160 mmole), and 1-hydroxybenzotriazole hydrate (0.173
grams, 1.283 mmole) in dry dimethylfformamide (30 ml) was added 1-(3-dimethytamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.269 grams, 1.399 mmole) and stirred over night.
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined
extracts were washed with water and brine, dried over MgSO,, filtered and concentrated to
give an oil that was purified by chromatography on silica eluting with 30% ethyl acetate/
hexane to give an oil which solidified on standing. (0.300g). M.P. 71-74°C; Anal. calcd. for
C20H17N204Cl: C, 65.13; H, 4.65; N, 7.60. Found: C, 64.94; H, 4.69; N, 7.63

EXAMPLE 284

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-(1 -ox0-indan-4-yloxy)-nicotinamide

To a solution of 2-(1-Oxo-indan-4-yimethoxy)-nicotinic acid (0.220 grams, 0.818
mmole), 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.128 grams, 0.779 mmole), and 1-
hydroxybenzotriazole hydrate (0.116 grams, 0.857 mmole) in dry dimethylformamide (30 ml)
was added 1-(3-dimethylamino)-propyi)-3-ethylcarbodiimide hydrochloride (0.1795 grams,
0.935 mmole) and stirred over night. The mixture was diluted with water and extracted with
ethyl acetate. The combined extracts were washed with water and brine, dried over MgSO,,

filtered and concentrated to give an oil that was purified by chromatography on silica eluting
with 60% ethyl acetate/ hexane to give a yellow solid. (0.078g). M.P. 145-147°C; Anal. calcd.
for C2sH2aN204: C, 72.10; H, 5.81; N, 6.73. Found: C, 71.79; H, 5.67; N, 6.61.
EXAMPLE 285

N-(4-Acetyl-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide

A solution of 2-(4-Fluoro-phenoxy)-N-[4-(2-methyl-[1,3]dioxolan-2-y|)—benzyl]-
nicotinamide (1.2 grams, 2.9 mmole) in 2 N hydrochloric acid (3.7 mi, 7.35 mmole) and
tetrahydrofuran (30 ml) was stirred at room temperature for 3 hours. The mixture was diluted

with 100 ml water and extracted with ethyl acetate. The combined extracts were washed with
1N NaOH, water and brine, dried over MgSQ,, filtered and concentrated to give a solid which
was recrystalized from ethyl aceate/ hexane to give a white solid. (0.78 0 g). M.P. 106-108°C;
Anal. calcd. for C2;H,7N,O5F: C, 69.22; H, 4.70; N, 7.69. Found: C, 68.87; H, 4.70; N, 7.55.

The compound of Example 286 was prepared according to the procedure of Example
285 substituting the corresponding ketal for  2-(4-Fluoro-phenoxy)-N-[4-(2-methyi-
[1,3]dioxolan-2-yl)-benzyl]-nicotinamide. The duration of reaction was between 1 and 24
hours.

EXAMPLE 286
2-(4-FIuoro-phenoxv)-N-(4-oxo-cvclohexvlmethvi)-nicotingmide
M.P. 157-159°C; MS : m/e 343 (M" + 1).

LA I =

%
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EXAMPLE 287
2:(4-Fluoro-phenoxy)-N-[4-{1-hydroxy-ethyl)-benzyl]-nicotinamide
To a stirred solution of N-{4-Acetyl-benzyl)-2-(4-fluoro-phenoxy)-nicatinamide (G.300
grams, 0.823 mmole) in methano! (10 ml) and tetrahydrofuran (10 ml) at room temperature
was added sodium borohydride (121 grams, 3.993 mmole) and stirred for 1 hour. This
mixture was poured into ice waier and extracted with ethyl acetate. The cornbined organics
were washed with water and brine, dried over MgSO0,, filtered and concentrated to give a solid.

Recrystalization from ethyl acetate/ hexane gave a solid. (0.180 g). M.P 112-114°C; Anal.
caled. for CyiHy;N,O5F: C, 68 84, H, 5.23; N, 7.65. Found: C, 68.58; H, 5.15; 14, 7.44.
The compound of Exampie 288 was prepared according to the procedure of Example
289 substituting the corresponding ketone for N-(4-Acetyl-benzyl)-2-({4-fiuoro-phenoxy)-
nicotinamide. The duration of reaction was between 1 and 24 hours.
EXAMPLE 288

M.P. 110-112°C; MS : m/e 345 (M" + 1).
EXAMPLE 289
2-{ 3-Carbamovl-phenoxv§wN-(2-chloro-benzyl!-nicotinamide

To & stirred solution of 2-{3-Carbamoyi-phenoxy)-N-(2-chloro-berizyi)-nicotinic acid
(0.300 grams, 1.25 mmole), o-chlorobenzylamine (0.195 grams, 1.375 rmmole), and 1-
hydroxybenzotriazole hydrate (0.203 grams, 1.50 mmole) in dry dimethylformamide (3 ml) was
added 1-(3-dimethylamino)-propyl}-3-ethylcarbodiimide hydrochloride (0.311 grams, 1.63
mmole} and stirred over night. The mixture poured into 100 ml water and exiracted with ethyl
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over
NapS0,, filtered and concentrated to give a white solid that was purified by chromatography on
silica gel eluting with 7% methanoi/methylene chloride. Recrystalization from athyl acetate/
hexarie gave a white solid (6.239 g). M.P. 153-155°C; Anal. calcd. for CogHgN3O4Cl: C,
62.91; H, 4.22; N, 11.01. Found: C, 52.92; H, 4.30; N, 11.09.

EXAMPLE 290
2-(3-Dimethylcarbamoyi-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl}-benzyl]-

nicotinamide

To a stirred solution of 2-(3-Dimethylcarbamoyl-phenoxy)-N-[4-(1 -fydroxy-1-methyi-
elhyi)-benzyi]-nicotinic acid (0.300 grams, 1.05 mmole), 2-(4-Aminomethyl-phienyl)-propan-2-ol
(0.19G grams, 1.15 mmole), and i-hydroxybenzotriazole hydrate (0.155 grams, 1.15 mmole)
in dry dimethylformamide (5 mi) was added 1-(3-dimethylamino)-propyl)-3-ethyicarbodiimide
hydrochioride (0.242 grams, 1.26 mmole) and stirred over night. The mixture noured into 100
mi water and extracted with ethy! acetate. The combined extracts were washed with 1 N
NaCH, water and brine, dried over MgSO,, filtered and concentrated to give an oil that was
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purified by chromatography on silica gel eluting with 2.5% methanol/methylene chloride (0.360
g). "H NMR (CDCl;) d 1.54 (6 H, s), 3.00 (3 H, s), 3.08 (3 H, s), 4.66 (2 H, d), 7.20 (3 H, m),
7.29 (4H, m), 7.43 (2H, m) 8.08 (1 H, m), 8.18 (1 H, dd), 8.63 (1 H, dd); MS : m/e 433 (M").
EXAMPLE 291
N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-(3-trifluoroacetyl-phenoxy)-
nicotinamide

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-[3-(2,2,2-trifluoro-1-
hydroxy-ethyl)-phenoxy]-nicotinamide (0.520 grams, 1.13 mmole), NMO (0.192 grams, 1.7
mmole) and 4 A molecular sieves (0.5 g) in methylene chloride (15 ml) was added TPAP
(0.020 grams, 0.06 mmole) and stirred at room temperature for 1 hour. The mixture was
filtered through celite, washed with methylene chloride. The filtrate was diluted with 150 ml
methylene chloride, washed with water, dried over MgSO,, filtered and concentrated under
reduced pressure to give an oil which was purified by chromatography on silica eluting with
2.5% methanol/ methylene chloride to give a foam (0.506 g). '"H NMR (CDCl,) d 1.54 (6 H, s),
4.69 (2 H, d), 7.50-7.15 (9 H, m), 8.16 (1 H, m), 8.64 (1 H, m); MS : m/e 458 (M").

EXAMPLE 292

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-[3-(2,2,2-trifluoro-1-hydroxy-ethyl)-
phenoxy] nicotinamide

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyi}-2-[3-(2,2,2-trifluoro-1-
hydroxy-ethyl)-phenoxyl-nicotinic acid (0.400 grams, 1.28 mmole), 2-(4-Aminomethyi-phenyl)-
propan-2-ol (0.232 grams, 1.40 mmole), and 1-hydroxybenzotriazole hydrate (0.189 grams,
1.40 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propyl)-3-
ethylcarbodiimide hydrochloride (0.294 grams, 1.54 mmole) and stirred over night. The

mixture poured into 100 mi water and extracted with ethyl acetate. The combined extracts
were washed with water and brine, dried over MgSO,, filtered and concentrated to give an oil
that was purified by chromatography on silica gel eluting with 2.5% methanol/methylene
chloride (0.550 g). '"H NMR (CDCls) d 1.54 (6 H, s), 3.53 (1 H, d), 4.66 (2 H, d), 4.92 (1 H, m),
7.46-7.15 (9 H, m), 8.12 (1 H, m), 8.16 (1 H, dd) 8.62 (1 H, dd). MW 313.25 MS (m/e) 313
(MY).
EXAMPLE 293
2-(Benzo[1,3]dioxol-5-yloxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-

nicotinamide

To a stirred solution 2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid (0.300 grams, 1.158
mmole  2-(4-Aminomethyl-phenyl)-propan-2-ol  (0.182 grams, 1.103 mmole), and 1-
hydroxybenzotriazole hydrate (0.163 grams, 1.20 mmole) in dry dimethylformamide (15 mi)
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.254 grams, 1.32

mmole) and stirred over night. The mixture was diluted with 200 ml water and extracted with
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eihyl acetate. The combined organics were washed with water, 1N scduyn hydroxide and
brine, dried over MgSQ,, fitered and concentrated to give an oil that was purified by
chromatography on silica elfuting with 30% ethyl acetate/ hexane to give an oil.
Recrystalization from ethyl acetate/ hexane gave a white solid (0.323 g). M.F 118-120°C; MS
407 (M +1).
EXAMPLE 294

2-(3-Carbamoyi-phenoxy)-N-{4-(1-hydroxy-1 -methyl-ethyl)-benzyil-nicotinamide

To a stired solution of 2~(3-Carbamoyl-phenoxy)-N-[4-(1-hydraxy»‘e@melhyi—ethyi)w
benzyil-nicotinic acid (0.400 grams, 1.549 mmole), 2-(4-Aminomethyi-phenyl)-propan-2-ol
(0.243 grams, 1.475 mmole), and i-hydroxybenzotriazole hydrate (0.21¢% grams, 1.623
mmole} in dry dimethylformamide (15 ml) was added 1-(3-dimethyiamino)-propyt)-3-
ethylcarbodiimide hydrochloride {(.3401 grams, 1.77 mmole) and stirred over night. The
mixture poured into water and exiracted with ethyl acetate. The combined extracts were
washed with 1 N NaOH, water and brine, dried over Na,SO,, filtered and concentrated to give

an oil that was purified by chromatography on silica gel eluting with 7% methanol/methylene
chioride {0.250 g). M.P. 145-147°C, MS (m/e) 387 (M*-18).
The compound of Example 295 was prepared according to the procedure of Example
294 substituting the corresponding amine for 2-(4-Aminomethyl-phenyi}-propan-2-of. The
duration of reaction was between 1 and 24 hours.
EXAMPLE 295
4-({[2-(3-Carbamovl-phenuxv)-pyridine-3-chbonvl]-gmino}-methv§}~
cyclohexanecarboxylic acid ethyi ester
M.P.160-162°C; MS (mie) 426 (M"+1).
EXAMPLE 296
2-(3-Acetyi-phenoxy)-N-(4-sulfamoyl-benzyl)-nicotinamide

A solution of 4-Aminomethyi-benzenesulfonamide (0.248 grams, 1 11 mmole), 2-(3-
Acetyi-phenoxy)-nicotinic acid (0.300 grams, 1.167 mmole), 1-hydroxyben:otriazole hydrate
{0165 grams, 1.22 mmole) and 1-(3-dimethylamino)-propyl)-3-ethyicarbodiimide
hydrochioride (0.256 grams, 1.33 mmole) in dimethylformamide (15 mi} was stirred for 10
minutes. To the stirring solution was added triethyl amine (0.280 grams, #.78 mmoie) and
stirred over night at room temperaiure. The mixture was diluted with ethnd acetate and
washed with water and brine, dried over MgSO,, filtered and concentrated io give a solid.
Recrystalization from ethyl acetate/ hexane gave a solid. (0.280g); M.P.162-164°C; MS (m/e)
425 (M}

EXAMPLE 297
2-{4-Fluoro-phenoxy)-N-{4-(1-hydroxy-1-methyl-ethyl)-cyclohex-4 -enylmethyl]-

nicotinamide




10

15

20

25

30

35

40

-155-

A solution of 2-(4-Aminomethyl-cyclohex-3-eny|)-propan-Z-ol (0.360 grams, 2.127
mmole), 2-diethylaminoethyl chloride hydrochloride (0.530 grams, 2.765 mmole), 2-(4-Fluoro-
phenoxy)-nicotinic acid (0.645 grams, 2.765 mmole), 1-hydroxybenzotriazole hydrate (0.374
grams, 2.765 mmole) and triethyl amine (0.430 grams, 4.254 mmole) in methylene chloride
(40 ml) was added and stirred over night. The mixture was concentrated and partitioned
between ethyl acetate and 1 N HCI. The organic extracts were washed with saturated sodium
hydrogencarbonate and brine, dried over MgSQ,, filtered and concentrated to give an oil
which was purified by chromatography on silica eluting with 50 % ethyl acetate/ hexane to
100% ethy! acetate to give a yellow oil (0.080 g); M\W. 384.455 ; MS 385 (M'+1).

Compounds in Examples 298-317 were synthesized in a manner analogous to that in
Example 183 using the indicated carboxylic acid and amine.

Example 298

N-(4-(1-Hydroxy-1 -methvl-ethvl-)-benzyl)—2-(3-oxo-indan-5-1ony)-nicotinamide.

Prepared from 2-(3-Oxo-indan-5-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)-
propan-2-ol. MS (m/e): 435 (M'+NH,), 417 (M*+1), 400 (100). NMR (CDCl;): 8.62 (dd, J=2,8

£

Hz, 1H), 8.15 (dd, J=2,5 Hz, 1H), 8.07 (m, 1H), 7.32 (m, 8H), 4.67 (d, J=6 Hz, 2H), 3.13 (t, J=6 S
Hz, 2H), 2.72 (dt, J=2,4 Hz, 2H), 1.53 (s, 6H). A
Example 299 e

N-(4-{1-Hydroxy-1-methyl-ethyl-)-benzyl)-2-(2-methyl-benzothiazol-5-yloxy)- ”‘““

nicotinamide,

Prepared from 2-(2-Methyl-benzothiazol-5-yloxy)-nicotinic acid and 2-(4-amino- 5
methyl-phenyl)-propan-2-ol. mp 124-6°C. s
Anal. Calcd. for Cz4H23N3S0;: C, 66.49; H, 5.35, N; 9.69. Found: C, 66.34; H, 5.38; N, &

9.57. 5%
Example 300 )

N-(4-(1-Hydroxy-1 -methvl-ethvl-)-benzyl)-z-(2-methvl-benzothiazol-ﬁ-vloxv)-

nicotinamide.,

Prepared from 2-(2-Methyl-benzothiazol-6-yloxy)-nicotinic acid and 2-(4-amino-
methyl-phenyl)-propan-2-ol. mp 131-3°C.

Anal. Calcd. for C4H3N3S03: C; 66.49, H; 5.35, N; 9.69. Found: C; 66.43, H; 5.42, N:
9.72.

Example 301

-nicotinamide.

Prepared from 2-(Benzothiazol-6-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)-
propan-2-ol. mp195-7°C.

Anal. Calcd. for Cy3HzN3SO3: C; 65.85, H; 5.05, N; 10.02. Found: C; 68.74, H; 5.49,
N; 9.96.
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Example 302
2-(Benzooxazol-6-yloxyj-N-{4-(1-hydroxy-1 -methyi-ethyl)-benzyij-nicotinamide.
Prepared from 2-(Benzooxazol-6-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)-

propaii-2-ol. mp 92-4°C.
Anal. Caled. for Cp3H,NL0, C; 68.47, H; 5.25, N;10.42. Found: C, 62 47, H; 5.32; N,
16.42.

Example 303
2-{3-Acetyi-4-chioro-phenoxy)-N-(4-(1 -hydroxy-1-methyi-ethyl)-benzyi}-
nicotinamide,

Prepared from 2-(3-Acetyi-4-chloro-phenoxy)-nicotinic acid and Z-{4-aminomethyl-
phenyil-propan-2-ol. MS (m/e): 456/458 (M'+NH;, 100). NMR (CDCl,): 8.64 {dd, J=2,8 Hz
1H), 818 (dd, J=2.,5 Hz, 1H), 7.95 (m, 1H), 7.46 (m, 3H), 7.31 (m, 3H), 7.15 {m, 2H), 4.68 (d,
J=8 Hz, 2H), 2.66 (s, 3H), 1.56 (s, i),

Example 304
N-{4-{1-Hydroxy-1 -methvi-ethyl)-benzyl[-2-(3-methyl-benzo(d)isoazoh‘?-vloxv)*
nicotinamide.

Prepared from 2-(3-Methyi-benzo-(d)isoxazol-7-yloxy)-nicotinic  zcid  and 2-(4-
aminomethyl-phenyl)-propan-2-ol. mp 194-6°C.
Anal. Caled. for CasHa3NLO4: C; 69.05, H: 5.55, N; 10.07. Found: C; $8.70, H; 5.64, N;
981
Example 305
2-{3-Acetyi-5-chloro-phenoxy)-N-(4-(1-Hydroxy-1 -methyi-ethyl)-benzyl}-

nicotinamide.

Prepared from 2-(3-Acetyi-5-chloro-phenoxy)-nicotinic acid and Z-{&-grnino-methyl-
phenyil-propan-2-of. mp 110-2°C.
Anal. Caled. for CpeHzaMN,C,Cli C; 65.68; H, 5.28; N, 6.38. Found: C, 55 69; H, 5.35: N,

Example 306
{S){-}-2-(3-Acetyl-phenoxy}-N-(4-(1-hydroxy-ethyl)-benzyl)-nicotinamide.
Prepared from 2-(3-Acetyi-phenoxy)-nicotinic acid and (8)-(-}-1-{4-Aminomethyl-

cyciohexyl}-ethanol. mp 102-4°C . o, {CHCI3) -13.8°.

Anal. Caled. for CoHyNCy0 C, 70.75; H, 5.68; N, 7.17. Found: C. 76, 48, H, 5.70; N

7.12.
Example 307

{R}-{+}-2-(3-Acetyl-phenoxyi-N-{4-(1 -hydroxy-ethyl)-benzyl)-nicotinamide.
Frepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (R)-(+)-1-{4-Aminomethyl-

cyciohexyl)-ethanol. mp 104-6°C_ ug (CHCI,) + 14.0°
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Anal. Caled. for Cp3H,,N,04: C, 70.75; H, 5.68; N, 7.17. Found: C, 70.30; H, 5.71; N,
7.10.
Example 308
2-(3-Acetvl-5-chIoro-phenoxv)-N-(trans-4-(1-hvdroxv-1-meth¥|-ethyl)-

cyclohexylimethyl)-nicotinamide.

Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and trans-2-(Amino-
methyl-cyclohexyl)-propan-2-ol. mp 133-5°C.

Anal Calcd. for Cp4HN,0,4Cl: C, 64.78; H, 6.57; N, 6.30. Found: C, 64.75; H, 6.57; N,
6.17.

Example 309
2:(3-Acetyl-4-chloro-phenoxy)-N-{trans-4-(1-hydroxy-1 -methyl-ethyl)-

cyclohexylmethyl)-nicotinamide.

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and trans-2-(Amino-

methyl-cyclohexyl)-propan-2-ol. mp 106-8°C.
Anal Calcd. for C4H»N,04Cl: C, 64.78; H, 6.57; N, 6.30. Found: C, 64.66; H, 6.58; N,
6.11.
Example 310
(R)-(-)-2-(3-Acetyl-phenoxy)-N-(trans-4-(1 -hydroxy-ethyl)-cyclohexylmethyl)-

nicotinamide.

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (R)-(-)-trans-1-(4-Amino-
methyl-cyclohexyl)-ethanol. mp 101-3°C. op (CHCI3) - 1.5°
Example 311
(S)-(*)-2-(3-Acetyl-phenoxy)-N-(trans-4-(1-hydroxy-ethy )-cyclohexylmethyl)-

nicotinamide.

Prepared from  2-(3-Acetyl-phenoxy)-nicotinic acid and (S)-(+)-trans-1-(4-
Aminomethyl-cyclohexyl)-ethanol. mp 103-5°C. ap (CHCI;) + 1.5°

Example 312
2-(3-Acetyl-phenoxy)-N-(2-fluoro-4-(1-hydroxy-1-methyl-ethyl)-benzyl)-

nicotinamide.
Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-fluoro-
phenyl)-propan-2-ol. mp 68-70°C.
Anal. Calcd. for C24H23N,0,F: C, 68.24; H, 5.49; N, 6.63. Found: C, 67.17, H; 5.93; N,
5.97.
Example 313
2-(3-Acetyl-5-chloro-phenoxy)-N-(2-chioro-4-(1-hydroxy-1-methyi-ethyi- -benzyl)-

nicotinamide.
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Prepared from 2-(3-Acetyi-5-chloro-phenoxy)-nicotinic acid and 2-{4-Amino-methyl-3-
chigro-phenyl)-propan-2-ol. mp 58-60°C.
Anal. Caled. for CpyH,oN,0,Cly: C, 60.90; H, 4.68; N, 5.92. Found ©. 680.73; H, 4.79;
N, 578
Example 314
2-(3-Acetyl-4-chloro-phenoxy)-N-(2-chloro-4-(1 -hydroxy-1-methyi-ethyl-)-benzyl)-
nicotinamide.

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and 2-¢4-Armninomethyl-3-
chioro-phenyl)-propan-2-ol. MS (mie): 490/492 (M"+NH,, 100). NMR (CDCi,} 8.60 {dd, J=2.8
tz, 1M}, 8.31 (m, 1H), 8.17 (dd, /=2,5 Hz, 1H), 7.46 (m, 3H), 7.33 (m, 2H}, 7 25 (m, 2H), 473
(d, 3=t Hz, 2H), 2.67 (s, 3H), 1.54 {s, 6H).
Example 315
N-(4-(1-Hydroxy-1-methyl-ethyl)-cyclohexylmethyl)- ~(3-methyi-benzo(d)-
isoxazol-5-yloxy}-nicotinamide,

Prepared from 2-(3-Methyi-benzo-(d)isoxazol-5-yloxy)-nicotinic acid and irans-2-
(Aminomethyl-cyclohexyl)-propan-2-o!. mp 135-7°C.
Anal. Caicd. for CoaHyeN;0y C, 68.07; H, 6.90; N, 9.92. Found: C, 68.07; H, 7.04; N,

8.34,
Example 316
N-{4-(1-Hydroxy-1 -methyi-ethyl)-benzyl)-2-(3-methyi-benzo(d)-isoxazol-5-yloxy]-
nicotinamide,

Prepared from 2-(3-Metnyl-benzo-(d)isoxazol-5-yloxy)-nicotinic  acid  and 2-(4-
aminomethyl-phenyl)-propan-2-cl. mp 128-30°C. MS (m/e): 418 (M*+1).
Example 317
N-{4-{1-Hydroxy-1 -methyi-ethyl)-cyclohexylmethyl)-2-(3-methyi-benzo{d)-

isoxazoi-7-yloxyj-nicotinamide.

Prepared from 2-(3-Methyi-benzo-(d)isoxazol-7-yloxy)-nicotinic zcié and frans-2-
(Aminorethyl-cyclohexyl)-propan-2-ol. mp 170-2°C.
Anal. Caled. for CaHyN;04: C, 68.07; H, 6.90; N, 9.92. Found: C. 55.04; H, 6.89; N,

9.80.
Example 318
N-[4-{1-Hydroxy-1-methyi-ethyl)-cyclohexylmethyl}-2-(3-nitro-phernoxy)-
nicotinamide

A solution of 2-(3-nitro-phenoxy)-nicotinic acid (86.9 mg, 0.33 minol), trans-2-(4-
Aminorethyi-cyclohexyl)-propan-2-oi = (57.2 mg, 033 mmol), benzouiazol-1-yloxy-
tris(dimethylamino)phosphonium hexafluorophosphate (148 mg, 033 mmol), and
diisopropylethyl amine (0.29 mL, 1.67 mmol) in 10 mL of dry DMF was stirred overnight. The
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solution was then diluted with ethyl acetate and washed with water, 5% citric acid, saturated
sodium bicarbonate, and brine, dried over magnesium sulfate and concentrated to an oil.
Purified through a pad of silica eluted with ethyl acetate to give a clear oil (120mg.) '"HNMR
(CDCl3) & 1.04 (4H, dd), 1.14 (6H, s), 1.55 (2 s), 1.88 (4. m), 3.37 (2H, t), 7.23 (1H, m), 7.51
(1H, d), 7.64 (1H, t), 8.07 (1H, 1), 8.16 (2H, m), 8.63 (1H, dd); MS: m/e 414 (M*+1).

The compounds for examples 319-328 were synthesized in a manner analagous to
that in Example 318 using the indicated carboxylic acid and amine.

Example 319
{+)-2-(Benzo[1,3]dioxol-5-yloxy)-N-[4-(1 -hvdroxy-ethyl}-cyc!ohexylmethyl -

nicotinamide

Prepared from 2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid and (+)-trans-1-(4-
Aminomethyl-cyclohexyl)-ethanol

'HNMR (CDCl5) 5 0.97 (1,m), 1.10 (3, m), 1.17 (4, m), 1.19 (4,m), 3.23 (1.1), 3.44(2,q),
6.00(2,s), 6.58 (1, dd), 6.64 (1,s), 6.8 (1, d), 7.10 (1,m), 7.9 (1,m), 8.18 (1,m), 8.53 (1, d); MS:
m/e 399 (M*+1).

Example 320

{-)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-ethyi})- cyclohexylmethyl]-

nicotinamide

Prepared from 2-(3-cyano-4-fluoro-phenoxy)-nicotinic acid and (-)-trans-1-(4-
Aminomethyl-cyclohexyl)-ethanol.
MP: 134-135 °C; MS: m/e 398 (M"+1).
Example 321
(11-2-(3-Cvano-4-ﬂuoro-phenoxv)-N-M-ﬁ-hvdroxv-ethvl)-cvclohexvlmethyl]-

nicotinamide

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and (+)-trans-1-(4-
Aminomethyl-cyclohexyl)-ethanol
MP: 134-135°C; MS: m/e 398 (M*+1)
Example 322
2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-

cyclohexyimethyl]-nicotinamide

Prepared from  2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-trans-(4-

Aminomethyl-cyclohexyl)-propan-2-ol
MP: 85-88°C; MS: m/e 410 (M*+1)
Example 323
2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-

benzyl]-nicotinamide

g
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Prepared from 2-(2,3-Dihydro-benzo[1 .4ldioxin-6-yloxy)-nicotinic acid and 2-(4-
Aminomethyl-phenyl)-propan-2-oi
MS: mie 421 (M'+1), "HNMR (CDCl3) 6 1.51 (6H, s), 4.24 (4H, s}, 4 B6(2H, d), 6.57
(1H, dd}, 6.85 (1h, d), 7.11(1H, dd), 7.28(2H, d), 7.41(2H, d), 8.19(2H, m), 8.51(1H, d)
Example 324
{+)-2-{2,3-Dihydro-benzo{1,4]1dioxin-6-yloxy)-N-[4-(1 -hydroxy-ethyi}-
cyclohexylmethyil-nicotinamide

Prepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid and (+)-trans-1-
(4-Aminomethyl-cyclohexyl)-ethana!.

MS: m/e 413 (M'+1}, 'HNMR (CDCly) & 0.98(4H, m),1.11(3H, m}. 1.22(2H, m),
1.70(2H, m), 1.84(2H, m), 3.33(2H. m), 3.51(1H, m), 4.25(4H, s), 6.65(1H. ), 6.87(1H, d),
7.14{1H, m). 7.90(1H, m), 8.20(1H, m), 8.60(1H, d).

Example 325
2:(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1-hydroxy-1 -methyi-ethyl)-
cyclohexylmethyl]-nicotinamide

Frepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic aci¢ and 2-trans-(4-
Aminornethyl-cyclohexyl)-propan-Z-of.

MS: mie 427 (M'+1), 'HNMR (CDCl) & 1.03(4H, m), 1.13(6H, s}, 1.85(4H, m),
3.33(2H, 1), 4.26(4H, s), 6.61(1H, d), 6.70(1H, s), 6.88(1H, d), 7.11(1H, dd}. 7.90(1H, m),
8.20(1H, dd), 8.58(1H, dd)

Example 326
{z}-2-{2,3-Dihydro-benzoj1 Aldioxin-6-yloxy)-N-[4-(1-hydroxy-ethyi}-

cyclohexyimethyil-nicotinamide

Prepared from 2-(2,3~Da‘hyﬁ§m-benzo{1,4]dioxin-6-yloxy)~nicotinic acid and (-)-trans-1-
{(4-Amiromethyl-cyclohexyl)-ethanel.
MP:57-59°C, MS: mle 422 (M'+1)
Example 327
2-(Benzo[1,3]dioxol-5-yioxy)-N-[2-fluoro-4-(1-hydroxy-1 -methyi-ethylj-benzyl]-
nicotinamide

Prepared from 2-(Benzoj1 Jldioxol-5-yloxy)-nicotinic acid and and 2-(4-Aminromethyi-
3-fluoro-phenyl)-propan-2-ol.
MP: 94-95 °C MS: mfe: 425 ("+1)
Example 328
N-{2-Fluore-4-(1-hydroxy-1-methyl- thyl)-benzyl]-2-(4-fluoro-phenoxy)-
nicotinamide

Prepared from 2-(4-Fluoro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-fluoro-
phenyi-propan-2-ol,
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or the pharnacenticaliv acceptable sait th

of, wherein
Stsbhor

A8

- . ST I
GRVOOT o 0

Beoosay £
R A R

pevcloalkvl (Co-Ched arvt or a saturated or unsaturated cycii
beterovvehe gron

atkyl;

oo bacvehe (Ca-Coy
i eentaining as the heteroatom one to four heteroatoms indepondently selected
from the group consisting of oxygen, suitur, nitrogen and NRY, where RY is b Frogen or (C-Cy)

wherein cach said cvcloalkyl, arv, bicvciealkyl and heterocyclic groups s opiic
oo te three of  halo, (C-Cay atkys,

v substituted
*(:(.)alkoxy, hvdroxv(Ci-C) afli
Abviaminoe, (O alkvi}amino, or hvdrony {(C-Ca) alkylaming;

- Reds Bvdiogen or (C-Co) alkyl;

- R¥is o ooy

amine, (C-C)

sood the formula:

U DT [HREE i R
wheremy ]V, (00 (0

in
)

consisting, of hvdys

B and RY are each subtituents independently selecte:

it )

N

C o the group
i halo; cvano; carbosy; amino; nitro; hydroxy; (C-Cy)al

55

e C-Colalkoxy;
Cobeveloalka g bhvdroxa(Ci-C) alkv »jiflum‘mnethyl; triﬂunrmncth_\-'l,.
tritluoromiethony (00

ditluoromethoxy;
Lo alkvlamine; and ((05-Co)alkyl)amino;
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wherein cach said alkyl, alkoxy or cycloalkyl defining R, R, R1?, RH, and R is optionally
substituted by one to three substituents independently selected from the group consisting of halo;
cvano; nitro; triffuoromethyl; and trifluoromethoxy;

or RiZand Rt can be taken together with the carbons to which they are attached to form a group of

the formula:

wherein wis 0 or I; and G, J, K and L are each independently oxvgen; sulfur; NR® where RY, is as
detined above; carbonyl; or CHRIe; where the dashed lines represent double bonds and where it is
understood that when a double bond exists between G and J., J and K or K and L that RY is absent,
CHRI»is CR¥» and G, ], K or L cannot be carbonyl;

-and Re, R7, and R¥ are each independently selected from the group consisting of hvdrogen; &%

halo; nitro; trifluoromethyl; and trifluoromethoxy;

with the proviso that when tis 0, A is oxygen, R?is hydrogen, R! is phenyl substituted by
methyl, methoay, chloro or fluoro, and R is phenyl optionally substituted by one or two fluoro or ¢
chloro, then RY must be further substituted by at least one additional substituent recited above that L

is not methyl, methoxy or halo;

with the proviso that when tis 1 the compound of formula (I) is an N-oxide;

with the proviso that adjacent positions defined by G, J, Kand L cannot both be defined by

OXVEen;

with the proviso that when tis 0, A is oxvgen, R2, Re, R7, R are hvdrogen, and R! is a phenyl
optionally substituted by one or two substituent(s) selected from (C-Cy)alkvl, (Ci-Cy)alkoxy and

halo, then R is not a group of formula:



5
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D
l\”
s
Ry,
whorein
DRSS methovy, tritiuoromethyl, cyvana or carboxy; R is hvdrogen, flucre < chlore; and R,

PH YR AR i HTENIY .

Naind B are hdrogen; on
DR s nethosy or Huoro and R po 26 are hvdrogen; or
BRI s methosy and RY, R, R and 127 are hydrogen; or

iy

BRI o R and R are hydrogen and k' is halo, trifluoromethy! or (Ci-Cajaikn b

and with the proviso that when tis (1 A s oxygen, R? is methyl, Re, R7, R* ¢ hydrogen, and

Hers phenvl, then s nota group of formulia;

whoerein RUC R and B9 are hvdrogen; Rt is hydrogen, fluore, chioro, methoxy, trifluoromethyl,

cvano or carbosy and R s hydrogen, tiuoro or chloro.

A vcompornd cocosding o claim T owherein R? s hydrogen and Rt is (C-¢ syl optionally

substituted b o 1o three of halo, (C g

alkyl, (C-Ch)alkoxy, hydroxy(Ci-Cu) aikvl, amino, (G-

Copatkvlamire, (0 -Coy alkvhamino, or fvdroxy(C)-Cy) alkylamino.

Accompound cccording 1o claim 2 wherein R s (Ce-Cig)arv] substituted by wdroxv(C,-C)

4y
RIS

b compourd s debmed i claim 1 seteciod trom the group consisting of
2 -Fluoro-phenos - N-{4- t-hvdroxy-1 smwthvl-ethyl)-benzyl]-nicotinamide,
JtbFluoro-phenosy 1N thicphen-2-vimetiw i-nicotinamide

]

244 Hnmrn«-p%wius‘xf i-»?\%iux'xm-}yhm'ti‘za*’i-m.hc‘stinamide
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() -)2-(4-Fluor -phenoav)-N-| l-(-l-nwthox_\'-phen_\'l)—cth_vl]-nicotinamide

(5)-(+) 2-(4-Fluoro-phenosy)-N-| I-(4-methoxy-phenyl)-ethyvl]-nicotinamide

N-( Z-C‘hl(n'u-h-ﬂmn'n-bcnx_\'l)—2—(-l—flum'wphenoxy)-nicotinamide

(S)(-)2-(-}-Fluom—phom),\'_\')-N-(l-thiophen-Z-_\'l—eth_vl)-nicotinamjde

(R)(+)2-(4-Fluc wo-phenoxy)-N-(1-thiophen-2-vl-ethyl)-nicotinamide

N-| l-(S-Chlun)-lhi(wphvn-2-)'l)—uthyl]-2—(4—fluum—phonox_\')-nicotinamide

N-(5-Chlor )-(hiuphvn—2—_\'lmvlhyl)-Z-(4-ﬂuom—phenoxy)-nicotinamide

N-(4-Chlor )-lhiuphvn—2-ylmulh_\'l)-?_-(4-[1uoro-phenox_v)—nicotinamido

N-(3-Chloro-fura n-2-ylmethyl)-2-(4-fluoro-phenoxy)-nicotinamide

N-(2,3-Dif]u(u'o—bcnz_\'l)-Z-(4—fluon)—phenoxy)-nicotinamide

\'-anm)[h]lhiuphvn—}_\'lnwth_\'l-2—(4-fluoro—phenoxy)-nicotinamide

N-(3,5-Difluor -benzyl)-2-(4-fluoro-phenoxy)-nicotinamide

2-(4-Fluoro-phenoxy)-N-(2,4,6-trifluoro-benzyl)-nicotinamide

N-(E,—l-l)ichlum-thi(wphen-Z-ylmeth_vl)-2~(4-ﬂuoro—phenoxy)-nicotinamjde

N-(3-Ch Iom-lhiuphvn—Z-_\’Imethvl)-2—(4-flum'o—phenox_\’)—nicotinamide

N-(2-Chloro-benzyl)-2-(4-fluoro-benzy loxy)-nicotinamide

2-(4-Tluoro-phenoay)-N-(1 H-indol-3-yImethyl)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-nitr o-benzyl)-nicotinamide
2-(+-Fluoro-phenoxy)-N-(2-0x0-2,3-dihydro-1 H-indol-5-ylmethyl)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(2-oxo0-2,3-dihydro-benzooxazol-6- -yl)-nicotinamide

..-(-l—I‘]mn'(v—plu-nmy)—!\’—[a- (I-hydroxy-1-methyl-ethyl)-furan-2-ylmethyl]-nicotinamide

N-[5-(1-EthvI-1-hvdrox v-propyl)-thiophen-2-ylmethyl]-2-(4-fluoro-phenoxy)-nicotinamide

N-[4-Chloro-3-(1-hvdroxy-1 —mothyl-ethyl)—thioplwn—2-_vlmethyl]—2-(4-f1u0r0-phenoxy)—

nicotinamide

N-[1-(4-Bromo-phenyl)-ethyl]-2-(4-fluoro-phenoxy)-nicotinamide

N-[3-Chloro-3-(1-hvdroxy-1 -methyl-ethyl)-thiophen-2-ylmethyl]-2-(4-fluoro-phenoxy)-

nicotinamide

2-(d-Fluoro-phenoxy)-N-[4-(1-hydroxy-cyclobutyl)-benzyl]-nicotinamide

N-[2-Chloro-4-(-hwvdroxy-1 -methyl-ethyl)-benzyl]-2-(4-fluoro-phenoxy)-nicotinamide

N-(4-Azetidin-1-vl-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide

2-(4-Fluoro-phenoxy)-N-[4-(3-hvdroxy-azetidin-1-y1)-benzyl]-nicotinamide

2-(4-Fluoro-phenoxy)-N-(4-pyrrolidin-1-vl-benzyl)-nicotinamide

2-(4-Fluoro-phenoxy)-N-(4-piperidin-1-vI-benzvl)-nicotinamide

2-(4-Fluoro-phenoxy)-N-{4-{(2 -hvdroxy-2-methyl-propyl)-methvl-amino]-benzyl}-nicotinamide

N-(4,5-Dichloro-thiophen-2-yvImethyl)-2-(4-fluoro-phenoxy)-nicotinamide

.

P17 R

AR 0 8
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N-{35-Dichiore wthiophen-2-vimethy)-2-(4- fluoro-phenoxy)-nicotinamide

2-0-Cvano-d-tHuoro-phenoay)-N-[ 2-fluoro-4-(1 —h_vdrox_\f-l-methyl—eth}'l)—bom;i}«'i J-nicotinamide
SO=N1ro- phesiony - N-{ 2 no-23-dihvidro-1TH-indol-3-vImethyl)-nicotinamide
N-H-(EHy drove- Bmethyl-ethy D-benzy 2+(3-nitro-phenoxy)-nicotinamide

N-5-Chloro-thiephen-2-vImethyl)-2-¢ F-nitro-phenoxy)-nicotinamide

N-O-Chloro-thiophen- 2 f:inu‘thyl)-2-{3~a:y;s?‘m-phonoxy)—nicntindmido
SCvano-pherony = N-{2-0n0-2,3-dihydro- IH-indol-3-yImethyl)-nicotinamids
23-Cvano pheioss 3N I-hvdroxy-T-methyl-ethvl)-benzyvl}-nicotinamide
N-P-Chlore-5-¢f-hydrovy - —mvthylw!hyi}»ihiophen—Z-_vlmeihyl]-2-(3—6_\'&110-pha'§~:= DRYE
ncolinanude

—CCvanosphenony N - -hvdroxy-eve lobutyl)-benzyl}-nicotinamide
NA2-Chloro-deg b hvdroaa -] ~moih_\'I-vih_\"fi)—’m'nz,yl]-2—(3-c_vano—phennx_\')-niu)t;nam‘uiv

\ -

N 2-Chilore shera - 2-G-dimethylaminc-phenoxy)-nicotinamide
N-{2-Chlorc-beney - 2-(4-ovano- *henoxy )-nicotinamide

{ A LT :
2-{H4-Cvano- viwmwx*%?\’—“-(l—l\\'cln‘(lxy~,l»-»me:ilwl-ct]wl -benzvl]-nicotinamide

Nt A nune-besoc - 24044 tluoro-phenoxy j-nicotinamide

- E-(5-Chlor z«t!mxpiwn-—2-yi)-othyI}-lﬁ-(?zi»fluoro-phcnuxy)-nimlixmmidc
(HENST-(5-Chlor sz--tiizuphm—}_\‘l)—cth}'i}m;%(~§»~flu(‘n'o-phenoxy)—nicotinamidu

203 Aminesphenosy j-N- (2-chloro-benzy i}-nicotinamide

N-{2-Chloro-beng v -2-(TH-indol-4-y]oxy j-nicotinamide
N-(O-Chloro-thiophen-2-vimethyl)-2-(11 Findol-d-vioxy)-nicotinamide
Nel3-gi-Hvdrosv- ismethvl-ethyl )«bonzyiﬁn}{3-triﬂum'nmethyl~phenoxy)-nicotim e
NAZ-Chlon »-!n,‘m“j-‘:i)«~.Z"—(,“vm!u'iflu«n'nmcthyi«--pinfnox_\')-«nicotinamidw

2-05-Chloro-phenoy =N -f- t-hydroxy-| -mcthyl-ethvl)-benzyl]-nicotinamide
N=(EA-Dihvidro-21-py ran-2-vimethyl)-2-(4-1 luoro-phenoxy)-nicotinamide

= 3Chlorosphenony i N-f4-(1-hydroxy- -methyl-ethyl)-cyclohexylmethyl]-nicotinanide
A -Hvdrose- »ma.~ih}'l*a'th_\'l)~i‘sonxy§§~Z.’~{”‘»~muthoxy-phenoxy)-niml‘inamid::
—-C=Fluoro-phenensy 1-N-[4-(1-hvdroxy- I-methyvl-cthyl)-benzyl]-nicotinamide
ZH-Huoro-phenosy - ,"\;~ijf:3~mvlhyl~}1_\'r‘1‘::§x'iQ—ylmoth_\'l)—nimtinamido

s
~{

2030 _mnw;w!\m*uura;-y;‘\5»«»[4—(!-hydmxy»E~:m*éhyl-ethyl)-cyciohcxylmoth_vl]—ninsté:‘i(miédv
l--(»&-l"lunrn-pim‘zz;:-A,;"Su‘\?»{‘3‘—-:,'e\()«mm'ph(7Ién~'J.~_thcthyl)-nicotinamide
S-Cvano-phencsy - N-(-methyl-pyra Zii-Z-vlmethvl)-nicotinamide

S vdroay »»:‘m-i%ijvl»vih},’l)aphcmis,\y}?\;»pyridin~4-ylmoth_\'l—nicntimmid"

N2 Chlorosbepe 224 ~g}v-51\~niu'<»x\'~l~m»,‘ti:\,'l—cthyl)—plwmmy]~nimlinamidv
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N-[4-(1-Hydroxy-1-methvl-eth vD)-benzy1]-2-[3-(1-hvdroxy-1 -methyl-ethvl)-phenoxy] nicotinamide
N-[4-(1-Hydroay-1-methyl-ethyl )-benzyl]-Z-(3-trifluommethm_\'—phenox_v)—nicotinamidu
2-(24-Difluoro-phenoxy)-N-[4-(1-hvdroxy-1 -methyl-ethyl)-benzvl}-nicotinamide
2-(3,4-Difluoro-phenoxy)-N -[4-(1-hydroxy-1-methyvl-ethyl)-benzyl}-nicotinamide
2-(34-Difluoro-phenoxy)-N-[4-(1 -hydroxy-cyclobutyl)-benzyl]-nicotinamide
N-[2-Chloro-4-(1-hydroxy-1 -methyl-ethy1)-benz_vl]—2-(3,4-diﬂuoro—phennx_\')-nicotinamidv
2-(3,5-Difluoro-phenoxy)-N-[4-( l-h_\'dmx_\'-1-meth_vl-ethyl)-benz_vl]-nicotinamide
trans-2-(24-Difluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethvl]-nicotinamide
trans-2-(3,4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethvl]-nicotinamide
2-(3-Cvano-4-fluoro-phenoxy)-N-[4-(1 -hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide
N-[{2-Chloro-4-(1-hydroxy- l-methyI-ethyl)-benzyl]—2-(3-cyan0-4—ﬂuoro—phenox_V)-m'cotinamide
2-(4-Fluoro-phenoxy)-N-[4-(1 -hydmx_v-l-meth_vl-ethyl)—cyclohexylmethyl]-nicotinamide
N-{[+-(Dimethylamino) phenyllmethyl]-2-(4-fluorophenoxy)-3-pyridinecarboxamide
N-(2-Chloro-benzyl)-2-(3-methoxy-phenoxy)-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-oxo-cyclohexylmethyl)-nicotinamide o
2-(4-Fluoro-phenoxy)-N-[4-(1 -hydroxy-ethyl)-benzyl}-nicotinamide
2-(4-Fluoro-phenoxy)-N-(4-hydroxy-cyclohexvlmethyl)-nicotinamide

N-[H-(I-Hydroxy- l—mcth_\'l-vth_\’l)-benzyl]-Z-[3-(2,2,2-trifluoro—l-hydmxy-eth_vl)-phenox_v]
nicotinamide

2-(4-Fluoro-phenoxy)-N-[4-( I-hydroxy-1-methyl-ethyl)-cyclohex-1 -enylmethvl]-nicotinamide
N-(4-(I-Hydroxy-1-meth vl-ethyl-)-benzyl)-2-(3-oxo-indan-5-yloxy)-nicotinamide.

N-(4-(1-Hvd m.\\'-'l—meth_vl-eth_vl-)—benz_vl)-2-(2-meth_vl-benzothiazol—S-yloxy)-nicotinamide.

ARDian ;0124

N-(d-(I-Hydrony-1-methyl-ethyi-)-benzyl)-2-( 2-methyl-benzothiazol-6-vloxy)-nicotinamide.
2-(Benzothiazol-6-vloxy)-N-(4-(1-hydroxy-1-methvl-ethyl)-benzyl)-nicotinamide.
)-nicotinamide.
N-(4-(1-Hvdroay- [-methyl-ethyl)-benzyl)-2-(3-methyl-benzo(d)isoazol-7-yloxy)-nicotinamide.
N-(4-(1-THvdrosy- l-mvthyl—cthyl)—c_\'clolwx_vlmeth_vl)—2-(3-methyl—benzo(d)-isoxaznl—S-_\'lo.\'y)-
nicotinamide.
N-(4-(1-Hydrosy-T-methvl-cthyl)-benzy1)-2-(3-methyl-benzo(d)-isoxazol-5-vloxy)-nicotinamide.
N-(4-(1-Hydroxy-1 -methyl-ethyl)-cyclohexylmethyl)-2-(3-methyl-benzo(d)-isoxazol-7-yloxy)-
nicotinamide.
N-[+-(I-Hydroxy-1-methyl-ethyl)-cvclohexylmethyl]-2-(3-nitro-phenoxy)-nicotinamide
(+)-2-(Benzo[ 1 3]dionol-5-vloay)-N-[4-(1-hydroxy-ethyl)-cvclohexvimethvl]-nicotinamide
(-)-2-(3-Cvano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-ethyl)- evelohexylmethyl}-nicotinamide

(+)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-ethvl)-cvclohexylmethyl]-nicotinamide
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2-(3-Cvano-4-fluore-phenoxy)-N-[4-(1-hyd roxy-1-methyl-ethyl)- cyclohexymethyl]-nicotinamide
2-(2.3-Dihydro-benzo[1,4]dioxin-6-yloxy}-N-[4- (1 -hydroxy—1—melhyl—ethyl)-be‘nzyi]-nico tinamide
(+)-2-(2,3-Dibvdro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1 -hydroxy-ethyl)-cyclohexy tmethyl]-
nicotinamide

2-(2,3-Dihvdro-benzof1 Aldioxin-6-yloxy - N--[4-(1-hydr0xy-'1-mgthyl-ethyl)-crya"éohexylmethy] ]-
nicotinamide

()-2-(2,3-Dihydro-benzof l,4]dioxin~~ﬁ~yi(’)xy)—N-H«(1—hydroxy—ethyl)-cycluhm vimethyl]-

e wtinamédc;

2-{Benzo[1,3]dioxel-5-yloxy)-N-[2-fluoro-4-(1 -hydroxy-1-methyl-ethyl)-benzyij- mcotinamide

and N-{2-Fluoro-4-( 'i-hydroxy-fl-methyi»eihyl)—benzyl]-z-(4-f1uoro-phenoxy)-néa:minamide.

5. A pharmaceutical compeosition for the treatment of respiratory, allergic, rheumatoid, body

weight regulation, nflammatory and central nervous system disorders such as asthma, chronic
obstructive pulmonary disease, adult res piratory diseases syndrome, shock, fibrosis, pulmonary
hvpersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid a rthritis,

cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other inﬂammatory diseases,

depression, mulii-infarct dementia and AIDS in a mammal, including a humann, comprising an .
amount of a compound of claim 1 or a pharmaceutically acceptable salt thercoi, offective in such

preventions or treatments and a pharmaceu tically acceptable carrier. £

f. A pharmaceutical composition for selective inhibition of PDE4 D isozymes which regulate the o
activation and degranulation of human eosinophils useful in the treatment of respiratory, allergic,
rheumatoid, body weight regulation, inflamma tory and central nervous system disorders such as

asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndroie, shock, fibrosis.

S

pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid
arthritis, cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other inflammatory
diseases, depression, multi-infarct dementia and AIDS in a mammal, including a human, comprising
administering to said mammal a PDE4 D isozyme inhibiting effective amount of « PDE4 D isozyme
wihibiting compound or a pharmaceutically acceptable salt thereof, effective in such treatiment and a

pharmaceutically acceptable carrier.

7.\ compound according to claim 1 for use in the manufacture of a medicament u-eful for trealing a
discase or condition such as respiratory, aliergic, theumatoid, body weight regulation, inflamn{amry
and central nervous system disorders such as asthma, chronic obstructive pulmonary disease, adult
respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic

dermatifis, psariasis, werght control, rtheumatoid arthritis, cachexia, crohn’s disease, ulcerative
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colitis, arthritic conditions and other inflammatory diseases, depression, multi-infarct dementia and

AIDS in a mammal, including a human.

8. A compound according to claim 1 for use in the manufacture of a medicament for the selective
inhibition of PDE4 D isozymes which regulate the activation and degranulation of human
cosinophils which is useful in the treatment of respiratory, allergic, rheumatoid, body weight
regulation, inflammatory and central nervous system disorders such as asthma, chronic obstructive
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary
hvpersensitivity, ailergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis,
cachexia, crohn’s disease, ulcerative colitis, arthritic conditions and other inflammatory diseases,

depression, multi-infarct dementia and AIDS in a mammal, including a human.

9. A compound of formula (I):

R, A R,
R, X N/k R
I H
~
AR
R
©), °

or a pharmaccutically acceptable salt thereof, wherein :
. tis 0;
- A is oxygen;
- R%, R7, R* and R? are hydrogen;
- Rt is a phenyl optionally substituted by one or two substituent(s) selected from (C-Cy)alkyl
(Ci-Cy)alkoxy and halo; and

- R%is a group of formula:

wherein R, R2, R, and RS are hydrogen and R™ is selected from halo, (C-Cs)alkyl and

trifluoromethyl, for use as a medicament.



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

