
CHROMANE DERIVATIVES USEFUL AS ACID PUMP ANTAGONISTS
Background of the Invention This invention relates to
chromane derivatives. These compounds have selective
acid pump inhibitory activity. The present invention
also relates to a pharmaceutical composition, method
of treatment and use, comprising the above derivatives
for the treatment of disease conditions mediated by
acid pump modulating activity; in particular acid pump
inhibitory activity. It has been well established that
proton pump inhibitors (PPIs) are prodrugs that
undergo an acid-catalyzed chemical rearrangement that
permits them to inhibit H+/K+-ATPase by covalently
biding to its Cystein residues (Sachs, G. et. al.,
Digestive Diseases and Sciences, 1995, 40, 3S-23S;
Sachs et. al., Annu Rev Pharmacol Toxicol, 1995, 35,
277-305.). However, unlike PPIs, acid pump antagonists
inhibit acid secretion via reversible
potassium-competitive inhibition of H+/K+-ATPase.
SCH28080 is one of such reversible inhibitors and has
been studied extensively. Other newer agents
(revaprazan, soraprazan, AZD-0865 and CS-526) have
entered in clinical trials confirming their efficacy
in human (Pope, A.; Parsons, M., Trends in
Pharmacological Sciences, 1993,14, 323-5; Vakil, N.,
Alimentary Pharmacology and Therapeutics, 2004, 19,
1041-1049). In general, acid pump antagonists are
found to be useful for the treatment of a variety of
diseases, including gastrointestinal disease,
gastroesophageal disease, gastroesophageal reflux
disease (GERD), peptic ulcer, gastric ulcer, duodenal
ulcer, non-steroidal anti-inflammatory drug
(NSAID)-induced ulcers, gastritis, infection of
Helicobacter pylori, dyspepsia, functional dyspepsia,
Zollinger-Ellison syndrome, non-erosive reflux disease
(NERD), visceral pain, heartburn, nausea, esophagitis,
dysphagia, hypersalivation, airway disorders or asthma
(hereinafter, referred as "APA Diseases", Kiljander,
Toni O, American Journal of Medicine, 2003, 115
(Suppl. 3A), 65S-71S.). WO99/55706 and WO04/046144
disclose compounds reported to be acid pump
antagonists. They refer to certain compounds having
imidazo[1,2-a]pyridine structure. There is a need to
provide new acid pump antagonists that are good drug
candidates and address unmet needs by PPIs for
treating diseases. In particular, preferred compounds
should bind potently to the acid pump whilst showing
little affinity |for other receptors and show
functional activity as inhibitors of acid-secretion in
stomach. They should be well absorbed from the
gastrointestinal tract, be metabolically stable and
possess favorable pharmacokinetic properties. They
should be non-toxic. Furthermore, the ideal drug
candidate will exist in a physical form that is
stable, non-hygroscopic and easily formulated. Summary
of the Invention In this invention, it has now been
found out that the new class of compounds having a
chromane moiety show acid pump inhibitory activity and
favorable properties as drug candidates, and thus are
useful for the treatment of disease conditions
mediated by acid pump inhibitory activity such as APA
Diseases. The present invention provides a compound of
the following formula (I):or a pharmaceutically
acceptable salt thereof, wherein: -A-B- represents
-0-CH 2- , -S-CH2-, -CH2-O- or -CH2-S-; R1 represents
a C1-C6 alkyl group being unsubstituted or substituted
with 1 to 2 substituents independently selected from
the group consisting of a hydroxy group, a moiety
convertible in vivo into a hydroxy group and a C1-C6
alkoxy group; R2 represents a C1-C6 alkyl group; R3
represents a C1-C6 alkyl group, C3-C7 cycloalkyl group
or C3-C7 cycloalkyl C1-C6 alkyl group; R4 represents a
C1-C6 alkyl group being unsubstituted or substituted
with 1 to 3 substituents independently selected from
the group consisting of a halogen atom, a hydroxy
group, a moiety convertible in vivo into a hydroxy
group and a C1-C6 alkoxy group; and R5, R6, R7 and R8
independently represent a hydrogen atom, a halogen
atom or a C1-C6 alkyl group. Also, the present
invention provides a pharmaceutical composition
comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof, each as
described herein, together with a pharmaceutically
acceptable carrier for said compound. Also, the
present invention provides a pharmaceutical
composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof, each as
described herein, further comprising other
pharmacologically active agent(s). Also, the present
invention provides a method of treatment of a
condition mediated by acid pump modulating activity,
in a mammalian subject, which comprises administering
to a mammal in need of such treatment a
therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, each as described herein. Examples of
conditions mediated by acid pump modulating activity
include, but are not limited to, APA Diseases. 



Further, the present invention provides the use of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof, each as described herein, for
the manufacture of a medicament for the treatment of a
condition mediated by acid pump inhibitory activity.
Preferably, the present invention also provides the
use of a compound of formula (I) or a pharmaceutically
acceptable salt thereof, each as described herein, for
the manufacture of a medicament for the treatment of
diseases selected from APA Diseases. The compounds of
the present invention may show good acid pump
inhibitory activity, less toxicity, good absorption,
good distribution, good solubility, less protein
binding affinity other than acidpump, less drug-drug
interaction, and good metabolic stability. Some
stereoisomers of the present invention may show a
better property of phototoxicity. Detailed Description
of the Invention In the compounds of the present
invention: Where R1, R2, R3, R4, R5, R6, R7 and R8 are
the C1-C6 alkyl group, this C1-C6 alkyl group may be a
straight or branched chain group having one to six
carbon atoms, and examples include, but are not
limited to, a methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl and terf-butyl, pentyl,
1-ethylpropyl and hexyl. Of these, C1-C4 alkyl is
preferred; C -C2 alkyl is more preferred; methyl is
preferred for R1, R2, R3, R5, R6, R7 and R8; methyl
and ethyl are preferred for R4. Where R3 is the C3-C7
cycloalkyl group, this represents cycloalkyl group
having three to seven carbon atoms, and examples
include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl. Of these, C3-C5 cycloalkyl
group is preferred; cyclopropyl is more preferred.
Where R3 is the C3-C7 cycloalkyl C1-C6 alkyl group,
this represents the said C1-C6 alkyl group substituted
with the said C3-C7 cycloalkyl group, and examples
include, but are not limited to, cyclopropylmethyl,
cyclopropylethyl, cyclopropylpropyl, cyclopropylbutyl,
cyclopropylpentyl, cyclopropylhexyl, cyclobutylmethyl,
cyclobutylethyl, cyclopentylmethyl, cyclohexylmethyl
and cycloheptylmethyl. Of these, C3-C5 cycloalkyl
C1-C4 alkyl group is preferred; C3-C5 cycloalkyl C1-C2
alkyl group is preferred; cyclopropylmethyl is more
preferred. Where the substituents of R1 and R4 are the
C1-C6 alkoxy group, this represents the oxygen atom
substituted with the said C1-C6 alkyl group, and
examples include, but are not limited to, methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy and terf-butoxy, pentyloxy and hexyloxy. Of
these, a C1-C4 alkyloxy is preferred; a C1-C2 alkyloxy
is preferred; methoxy is more preferred. Where R5, R6,
R7 and R8 are the halogen atom, they may be a
fluorine, chlorine, bromine or iodine atom. Of these,
a fluorine atom and a chlorine atom are preferred.
Where the "moiety convertible in vivo into a hydroxy
group" means a moiety transformable in vivo by e.g.
hydrolysis and/or by an enzyme, e.g. an esterase into
a hydroxyl group. Examples of the moiety include, but
are not limited to, ester and ether groups which may
be hydrolyzed easily in vivo. Such moieties have known
to those skilled in the art as 'pro-moieties' as
described, for example, in "Design of Prodrugs" by H.
Bundgaard (Elsevier, 1985). Preferred moieties
convertible in vivo into a hydroxyl group are e.g.
C1-C6 alkyl carbonyl oxy group and C1-C6 alkyl
carbonyl oxy methyl oxy group. Where -A-B- is -0-CH 2-
or -S-CH2- , -A- corresponds -O- or -S- and -B-
corresponds -CH2- . Where -A-B- is -CH2-O- or -CH2-S -
, -A- corresponds -CH2- and -B- corresponds -O- or
-S-. The term "treating" and "treatment", as used
herein, refers to curative, palliative and
prophylactic treatment, including reversing,
alleviating, inhibiting the progress of, or preventing
the disorder or condition to which such term applies,
or one or more symptoms of such disorder or condition.
Preferred class of compounds of the present invention
are those compounds of formula (I) or a
pharmaceutically acceptable salt thereof, each as
described herein, in which: (a) -A-B- s -O-CH2- Or
-CH2-O-;(b) R1 is a C1-C4 alkyl group; (c) R1 is a
C1-C2 alkyl group; (d) R1 is a methyl group; (e) R2 is
a C1-C2 alkyl group; (f) R2 is a methyl group; (g) R3
is a C1-C4 alkyl group; (h) R3 is a C1-C2 alkyl group;
(i) R3 is a methyl group; G) R4 is a C1-C4 alkyl group
being unsubstituted or substituted with 1 substituent
selected from the group consisting of a hydroxy group
and a C1-C4 alkoxy group; (k) R4 is a C1-C2 alkyl
group being unsubstituted or substituted with 1
substituent selected from the group consisting of a
hydroxy group and a C1-C4 alkoxy group; (I) R4 is a
C1-C2 alkyl group being unsubstituted or substituted
with a hydroxy group; (m) R4 is a methyl group, an
ethyl group or a 2-hydroxyethyl group; 



(n) R5, R6, R7 and R8 are independently a hydrogen
atom, a halogen atom or a C1-C2 alkyl group; (o) R5,
R6, R7 and R8 are independently a hydrogen atom, a
fluorine atom, a chlorine atom, or a methyl group; (p)
R5, R6, R7 and R8 are independently a hydrogen atom or
a methyl group (q) R5 is a hydrogen atom, a fluorine
atom or a methyl group; (r) R6 is a hydrogen atom; (s)
R7 is a hydrogen atom or a fluorine atom; and (t) R8
is a hydrogen atom; Of these classes of compounds, any
combination among (a) to (t) is also preferred.
Preferred compounds of the present invention are those
compounds of formula (I) or a pharmaceutically
acceptable salt thereof, each as described herein, in
which: (A) -A-B- is -O-CH2- , -S-CH2- , -CH2-O- or
-CH2-S-; R1 is a C1-C4 alkyl group being unsubstituted
or substituted with 1 to 2 substituents independently
selected from the group consisting of a hydroxy group
and a C1-C4 alkoxy group; R2 is a C1-C4 alkyl group;
R3 is a C1-C4 alkyl group, C3-C7 cycloalkyl group or
C3-C7 cycloalkyl C1-C4 alkyl group; R4 is a C1-C4
alkyl group being unsubstituted or substituted with 1
to 3 substituents independently selected from the
group consisting of a halogen atom, a hydroxy group
and a C1-C4 alkoxy group; and R5, R6, R7 and R8 are
independently a hydrogen atom, a halogen atom or a
C1-C6 alkyl group; (B) -A-B- is -0-CH 2- , or -CH2-O-;
R1, R2 and R3 are independently a C1-C4 alkyl group;
R4 is a C1-C4 alkyl group being unsubstituted or
substituted with 1 substituent selected from the group
consisting of a hydroxy group and a C1-C4 alkoxy
group; R5 and R7 are independently a hydrogen atom, a
halogen atom or a C1-C4 alkyl group; and R6 and R8 are
each hydrogen atom; (C) -A-B- is -0-CH 2- , or
-CH2-O-; R1, R2 and R3 are independently a C1-C2 alkyl
group; R4 is a C1-C2 alkyl group being unsubstituted
or substituted with a hydroxy group; R5 and R7 are
independently a hydrogen atom or a C1-C2 alkyl group;
and R6 and R8 are each hydrogen atom; (D) -A-B- is
-0-CH 2- , or -CH2-O-; R1 is a C1-C4 alkyl group being
unsubstituted or substituted with 1 to 2substituents
independently selected from the group consisting of a
hydroxy group and a C1-C4 alkoxy group; R2 is a C1-C4
alkyl group; R3 is a C1-C4 alkyl group, C3-C7
cycloalkyl group or C -C7 cycloalkyl C1-C4 alkyl
group; R4 is a C1-C4 alkyl group being unsubstituted
or substituted with 1 to 3 substituents independently
selected from the group consisting of a halogen atom,
a hydroxy group and a C1-C4 alkoxy group; R5 and R7
are independently a hydrogen atom, a halogen atom or a
C1-C alkyl group; and Re and R8 are each hydrogen
atom; (E) -A-B- is -0-CH 2- , -S-CH2- , -CH2-O- or
-CH2-S-; R1 and R2 are independently a C1-C4 alkyl
group; R3 is a C - alkyl group, C3-C7 cycloalkyl group
or C3-C7 cycloalkyl C1-C4 alkyl group; R4 is a C1-C4
alkyl group being unsubstituted or substituted with 1
to 3 substituents independently selected from the
group consisting of a halogen atom, a hydroxy group
and a C1-C4 alkoxy group; R5 and R7 are independently
a hydrogen atom, a halogen atom or a C1-C4 alkyl
group; and R6 and R8 are each hydrogen atom; (F) -A-B-
is -0-CH 2- , -S-CH2- , -CH2-O- or -CH2-S-; R1 and R2
are each methyl group; R3 is a C1-C4 alkyl group,
C3-C7 cycloalkyl group or C3-C7 cycloalkyl C1-C4 alkyl
group; R4 is a C1-C4 alkyl group being unsubstituted
or substituted with 1 to 3 substituents independently
selected from the group consisting of a halogen atom,
a hydroxy group and a C1-C4 alkoxy group; R5 and R7
are independently a hydrogen atom, a halogen atom or a
C1-C4 alkyl group; and R6 and R8 are each hydrogen
atom; (G) -A-B- is -0-CH 2- , -S-CH2- , -CH2-O- or
-CH2-S-; R1 and R2 are each methyl group; R3 is a
C1-C4 alkyl group, C3-C7 cycloalkyl group or C3-C7
cycloalkyl C1-C4 alkyl group; R4 is a C1-C4 alkyl
group being unsubstituted or substituted with 1 to 3
substituents independently selected from the group
consisting of a halogen atom, a hydroxy group and a
C1-C4 alkoxy group; R5 and R7 are independently a
hydrogen atom, a halogen atom a or a C1-C2 alkyl
group; and R6 and R8 are each hydrogen atom; (H) -A-B-
is -O-CH2 , -S-CH2- , -CH2-O- or -CH2-S-; R1 and R2
are each methyl group; R3 is a C1-C4 alkyl group; R4
is a C1-C4 alkyl group being unsubstituted or
substituted 1 substituent selected from the group
consisting of a hydroxy group and a C1-C4 alkoxy
group; R5 and R7 are independently a hydrogen atom, a
halogen atom or a methyl group; and R6 and R8 are each
hydrogen atom; (I) -A-B- is -0-CH 2- , -S-CH2- ,
-CH2-O- or -CH2-S-; R1 and R2 are each methyl group;
R3 is a C1-C2 alkyl group; R4 is a C1-C2 alkyl group
being unsubstituted or substituted with a hydroxy
group; R5 and R7 are independently a hydrogen atom or
a methyl group; and R6 and R8 are each hydrogen atom;
(J) -A-B- is -0-CH 2- , or -CH2-O-; R1, R2 and R3 are
independently a C1-C4 alkyl group; R4 is a C1-C4 alkyl
group being unsubstituted or substituted with 1
substituent selected from the group consisting of a
hydroxy group and a C1-C4 alkoxy group; and R5, R6, R7
and R8 are independently a hydrogen atom, a halogen
atom or a C1-C4 alkyl group; 



(K) -A-B- is -CH2-O-; R1, R2 and R3 are independently
a methyl group; R4 is a C1-C2 alkyl group being
unsubstituted or substituted with a hydroxy group; R5
and R7 are independently a hydrogen atom or methyl
group; and R6 and R8 are each hydrogen atom; (L) -A-B-
is -0-CH 2-, or -CH2-O-; R1, R2 and R3 are
independently a C1-C6 alkyl group; R4 is a C1-C6 alkyl
group being unsubstituted or substituted with 1
substituent selected from the group consisting of a
hydroxy group and a C1-C6 alkoxy group; R5 is a
hydrogen atom, a fluorine atom or a C1-C6 alkyl group;
R7 is a hydrogen atom, a halogen atom or a C1-C6 alkyl
group; R6 and R8 are independently ahydrogen atom, a
halogen atom or a C1-C6 alkyl group; (M) A-B- is -0-CH
2- , or -CH2-O-; R1, R2 and R3 are independently a
C1-C6 alkyl group; R4 is a C1-C6 alkyl group being
unsubstituted or substituted with 1 substituent
selected from the group consisting of a hydroxy group
and a C1-C6 alkoxy group; R5 is a hydrogen atom, a
fluorine atom or a C1-C6 alkyl group; R7 is a hydrogen
atom or a halogen atom; and R6 and R8 are
independently a hydrogen atom, a halogen atom or a
C1-C6 alkyl group. The compounds of formula (I)
containing one or more asymmetric carbon atoms can
exist as two or more stereoisomers. Included within
the scope of the present invention are all
stereoisomers and geometric isomers of the compounds
of formula (I), including compounds exhibiting more
than one type of isomerism, and mixtures of one or
more thereof. Also included are acid addition salts
wherein the counterion is optically active, for
example, D-lactate or L-lysine, or racemate,
DL-tartrate or DL-arginine. One embodiment of the
invention provides a compound selected from the group
consisting of: (-^-(S^-Dihydro^H-chromen^-ylaminoV L/
L/^.S-tetramethylimidazoti^-alpyridine- -carboxamide;
(+)-8-(3,4-Dihydro-2/-/-chromen-4-ylamino)-
L/,L/,2,3-tetramethylimidazo[1,2-a]pyridine-6-carboxam
ide; (+)-8-(3,4-Dihydro-2/-/-chromen-4-ylamino)-
L/-(2-hydroxyethyl)-L/,2,3-trimethylimidazo[1,2-a]pyri
dine-6-car boxamide;
(+)-L/-(2-Hydroxyethyl)-L/,2,3-trimethyl-8-[(5-methyl-
3,4-dihydro-2H-chromen-4-yl)amino]imidazo[1,2-a]pyr
idine-6-carboxamide;
(-)-8-[(7-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/,L/,2,3-tetramethylimidazo[1,2-a]pyridine-6-carboxa
mide;
(-)-8-[(7-Fluoro-3,4-dihydro-2/-/-chromen-4-yl)amino]-
L/-(2-hydroxyethyl)-
L/,2,3-trimethylimidazo[1,2-a]pyri dine-6-carboxamide;
(+)-8-[(7-Fluoro-3,4-dihydro-2/-/-chromen-4-yl)amino]-
L/-(2-hydroxyethyl)-L/,2,3-trimethylimidazo[1,2-a]pyri
dine-6-carboxamide; (-
-b-KS.y-Difluoro-S^-dihydro^H-chromen^-yOaminol-
L/.L/^.S-tetramethylimidazoti^-alpyridine- q-carb
oxamide;
(+)-8-[(5,7-Difluoro-3,4-dihydro-2/-/-chromen-4-yl)ami
no]-
L/,L/,2,3-tetramethylimidazo[1,2-a]pyridine-6-carb
oxamide;
(+)-8-[(5,7-Difluoro-3,4-dihydro-2H-chromen-4-yl)amino
]-A/-(2-hydroxyethyl)-/\/,2,3-tnmethylimidazo[1,2-a]
pyridine-6-carboxamide;
(-)-8-[(5-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/,L/,2,3-tetramethylimidazo[1 ,2-a]pyridine-6-carboxa
mide;
(+)-8-[(5-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/,L/,2,3-tetramethylimidazo[1,2-a]pyridine-6-carbox
amide;
(.)-8-[(5-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/-(2-hydroxyethyl)-L/,2,3-trimethylimidazo[1,2-a]pyri
dine-6-carboxamide;
(+)-8-[(5-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/-(2-hydroxyethyl)-L/,2,3-trimethylimidazo[1,2-a]pyri
dine-6-carboxamide;(-J-d- -Fluoro-S -dihydro-
W-chromen^-yOaminol-
L/.W^.a-tetramethylimiclazoli^-aJpyricline-e-carboxa
mide;
(+)-8-[(6-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-
L/-(2-hydroxyethyl)-
L/,2,3-trimethylimidazo[1,2-a]pyri dine-6-carboxamide;
(-^-[( d-Fluoro-S^-dihydro^W-chromen^-yOaminol- L/
L/^.S-tetramethylimidazoti^-aJpyridine- -carboxa mide;
(+)-8-[(8-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-A/
,W,2,3-tetramethylimidazo[1,2-a]pyridine-6-carbox
amide; (-)-L/-(2-Hydroxyethyl)-
L/,2,3-trimethyl-8-[(7-methyl-3,4-dihydro-2H-chromen-4
-yl)amino]imidazo[1,2-a]pyri dine-6-carboxamide;
(+)-A/-(2-Hydroxyethyl)-L/,2,3-trimethyl-8-[(7-methyl-
3,4-dihydro-2W-chromen-4-yl)amino]imidazo[1,2-a]pyr
idine-6-carboxamide; (-J-A/.L/^.S-Tetramethyl-
-^S-methyl-S^-diriydro-ZH-chromen^-yOaminolimidazoti^-
aJpyridine-e-carbox amide; and 



(+)-/V,A/,2,3-Tetramethyl-8-[(5-methyl-3,4-dihydro-2W-
chromen-4-yl)amino]imidazo[1,2-a]pyridine-6-carbox
amide; or a pharmaceutically acceptable salt thereof.
Preferred stereoisomers of the compounds of formula
(I) are R form with respect to a chiral center where
the carbon atom on the chromane ring binds to the
nitrogen atom. Pharmaceutically acceptable salts of a
compound of formula (I) include the acid addition
salts (including disalts) thereof. Suitable acid
addition salts are formed from acids which form
non-toxic salts. Examples include the acetate,
adipate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate,
camsylate, citrate, cyclamate, edisylate, esylate,
formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate,
naphthylate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
pyroglutamate, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate and
xinofoate salts. For a review on suitable salts, see
"Handbook of Pharmaceutical Salts: Properties,
Selection, and Use" by Stahl and Wermuth (Wiley-VCH,
Weinheim, Germany, 2002). A pharmaceutically
acceptable salt of a compound of formula (I) may be
readily prepared by mixing together solutions of the
compound of formula (I) and the desired acid or base,
as appropriate. The salt may precipitate from solution
and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionization
in the salt may vary from completely ionized to almost
non-ionized. Pharmaceutically acceptable salts of the
compounds of the invention include both unsolvated and
solvated forms. The term "solvate" is used herein to
describe a molecular complex comprising a compound of
the invention and one or more pharmaceutically
acceptable solvent molecules, for example, ethanol.
The term 'hydrate' is employed when said solvent is
water. Pharmaceutically acceptable solvates in
accordance with the invention include hydrates
andsolvates wherein the solvent of crystallization may
be isotopically substituted, e.g. D2O, d6-acetone, Ci
6-DMSO. Included within the scope of the invention are
complexes such as clathrates, drug-host inclusion
complexes wherein, in contrast to the aforementioned
solvates, the drug and host are present in
stoichiometric or non-stoichiometric amounts. Also
included are complexes of the drug containing two or
more organic and/or inorganic components which may be
in stoichiometric or non-stoichiometric amounts. The
resulting complexes may be ionized, partially ionized,
or non-ionized. For a review of such complexes, see J
Pharm Sci . 64 (8), 1269-1288 by Haleblian (August
1975). The compounds of formula (I) may exist in one
or more crystalline forms. These polymorphs, including
mixtures thereof are also included within the scope of
the present invention. The present invention includes
all pharmaceutically acceptable isotopically-labeled
compounds of formula (I) wherein one or more atoms are
replaced by atoms having the same atomic number, but
an atomic mass or mass number different from the
atomic mass or mass number usually found in nature.
Examples of isotopes suitable for inclusion in the
compounds of the invention include isotopes of
hydrogen, such as 2H and 3H, carbon, such as 11C, 13C
and 14C, chlorine, such as 36CI, fluorine, such as
18F, iodine, such as 123 I and 125 I, nitrogen, such
as 13N and 15N, oxygen, such as 15O, 17O and 18O,
phosphorus, such as 32P, and sulphur, such as 35S.
Certain isotopically-labeled compounds of formula (I),
for example, those incorporating a radioactive
isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes
tritium, i.e. 3H, and carbon-1 4, i.e. 14C, are
particularly useful for this purpose in view of their
ease of incorporation and ready means of detection.
Substitution with heavier isotopes such as deuterium,
i.e. 2H, may afford certain therapeutic advantages
resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage
requirements, and hence may be preferred in some
circumstances. Substitution with positron emitting
isotopes, such as 11C, 18F, 15O and 13N, can be useful
in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.
Isotopically-labeled compounds of formula (I) can
generally be prepared by conventional techniques known
to those skilled in the art or by processes analogous
to those described in the accompanying examples and
preparations using an appropriate isotopically-labeled
reagents in place of the non-labeled reagent
previously employed. All of the compounds of the
formula (I) can be prepared by the procedures
described in the general methods presented below or by
the specific methods described in the examples section
and the preparations section, or by routine
modifications thereof. The present invention also
encompasses any 



one or more of these processes for preparing the
compounds of formula (I), in addition to any novel
intermediates used therein. General Synthesis The
compounds of the present invention may be prepared by
a variety of processes well known for the preparation
of compounds of this type, for example as shown in the
following Method A. Unless otherwise indicated, R1,
R2, R3, R4, R5, R6, R7, R8, A and B in the following
methods are asdefined above. All starting materials in
the following general syntheses may be commercially
available or obtained by conventional methods known to
those skilled in the art, such as WO99/55706 and WO
02/20523 and the disclosures of which are incorporated
herein by references. Method A This illustrates the
preparation of compounds of formula (I). above or R1
wherein hydroxy group is protected by a
hydroxy-protecting group; and X is a leaving group.
The term "carboxy-protecting group", as used herein,
signifies a protecting group capable of being cleaved
by various means to yield a carboxy group, such as for
example, a C1-C6 alkyl group, halo C1-C6 alkyl group
or aryl C1-C6 alkyl group. Of these, a C1-C6 alkyl
group and an aryl C1-C6 alkyl group are preferred. The
term "hydroxy-protecting groups", as used herein,
signifies a protecting group capable of being cleaved
by various means to yield a hydroxy group, such as
hydrogenolysis, hydrolysis, electrolysis or
photolysis, and such hydroxy-protecting groups are
described in Protective Groups in Organic Synthesis
edited by T. W. Greene et al. (John Wiley & Sons,
1999). Such as for example, C1-C4 alkoxycarbonyl,
C1-C4 alkylcarbonyl, Ui-C1-C4 alkylsilyl or In-C 1-C4
alkylarylsilyl groups, and C1-C4 alkoxy- C1-C4 alkyl
groups. Suitable hydroxy-protecting groups include
acetyl and terf-butyldimethylsilyl. The term "leaving
group", as used herein, signifies a group capable of
being substituted by nucleophilic groups, such as a
hydroxy group, amines or carboanions and examples of
such leaving groups include halogen atoms, a
alkylsulfonyl group and a phenylsulfonyl group. Of
these, a bromine, a chlorine atom, a methylsulfonyl
group, a trifluoromethylsulfonyl group and a
4-methylphenylsulfonyl group are preferred. Step A1 In
this step, the compound of formula (IV) is prepared by
nucleophilic substitution of the compound of formula
(III), which is commercially available or may be
prepared by the method as describedin WO00/078751,
with the compound of formula (II), which is
commercially available or may be prepared by the
methods as described in WO99/55706 and WO02/020523.
The reaction is normally and preferably effected in
the presence of solvent. There is no particular
restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve reagents, at least to some extent. Examples
of suitable solvents include: ethers, such as
tetrahydrofuran (THF), ethylene glycol dimethyl ether
and dioxane; amides, such as L/,L/-dimethylformamide
(DMF), /V,/V-dimethylacetamide (DMA) and
/V-methyl-2-pyrrolidinone (NMP); nitriles, such as
acetonitrile; and ketones, such as acetone; alcohols,
such as 2-methyl-2-propanol, 1-butanol, 1-propanol,
2-propanol, ethanol and methanol; and sulfoxide, such
as dimethyl sulfoxide (DMSO). Of these solvents,
amides, ketones and alcohols are preferred. Acetone is
more preferred. The reaction may be carried out with
or without a base. There is likewise no particular
restriction on the nature of the bases used, and any
base commonly used in reactions of this type may
equally be used here. Examples of such bases include:
alkali metal alkoxides, such as sodium methoxide,
sodium ethoxide and potassium tert-butoxide; alkali
metal carbonates, such as lithium carbonate, sodium
carbonate, cesium carbonate, and potassium carbonate;
alkali metal hydrogencarbonates, such as sodium
hydrogencarbonate and potassium hydrogencarbonate; and
organic amines, such as triethylamine, tripropylamine,
tributylamine, dicyclohexylamine,
L/,L/-diisopropylethylamine, L/-methylpiperidine,
L/-methylmorpholine,
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) and
1,5-diazabicyclo[4.3.0]non-5-ene (DBN). Of these,
potassium carbonate is preferred. The reaction may be
carried out with or without an iodide. Examples of
such iodides include: sodium iodide, potassium iodide
and cesium iodide. Of these, sodium iodide and
potassium iodide are preferred. The reaction can take
place over a wide range of temperatures, and the
precise reaction temperature is not critical to the
invention. The preferred reaction temperature will
depend upon such factors as the nature of the solvent,
and the starting materials. However, in general, it is
convenient to carry out the reaction at a temperature
of from about 00C to about 2500C. The time required
for the reaction may also vary widely, depending on
many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed.
However, provided that the reaction is effected 



under the preferred conditions outlined above, a
period of from about 5 minutes to about 72 hours will
usually suffice. Step A2 In this step, the desired
compound of formula (I) is prepared by (A2a1)
hydrolysis of the compound of formula (IV) prepared as
described in Step A 1 followed by (A2a2) condensing
reaction with the compound of formula (IV) or (A2b)
substituting reaction of the compound of formula (IV)
with the compound of formula (V). (A2a1) hydrolysis
The reaction is normally and preferably effected in
the presence of solvent. There is no particular
restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve reagents, at least to some extent. Examples
ofsuitable solvents include: ether, such as
tetrahydrofuran and dioxane; amides, such as
L/,A/-dimethylformamide; alcohols, such as ethanol and
methanol; and water. Of these solvents, methanol,
tetrahydrofuran and water are preferred. The reaction
is carried out in the presence of a base. There is
likewise no particular restriction on the nature of
the bases used, and any base commonly used in
reactions of this type may equally be used here.
Examples of such bases include: alkali metal
hydroxides, such as lithium hydroxide, sodium
hydroxide and potassium hydroxide. Of these, sodium
hydroxide is preferred. The reaction can take place
over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention.
The preferred reaction temperature will depend upon
such factors as the nature of the solvent, and the
starting materials. However, in general, it is
convenient to carry out the reaction at a temperature
of from about 00C to about 1000C. The time required
for the reaction may also vary widely, depending on
many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed.
However, provided that the reaction is effected under
the preferred conditions outlined above, a period of
from about 5 minutes to about 12 hours will usually
suffice. (A2a2) condensing reaction The reaction is
normally and preferably effected in the presence of
solvent. There is no particular restriction on the
nature of the solvent to be employed, provided that it
has no adverse effect on the reaction or the reagents
involved and that it can dissolve reagents, at least
to some extent. Examples of suitable solvents include:
halogenated hydrocarbons, such as dichloromethane,
chloroform, and 1,2-dichloroethane; ethers, such as
tetrahydrofuran and dioxane; amides, such as
L/,L/-dimethylformamide and L/,L/-dimethylacetamide;
and nitriles, such as acetonitrile. Of these solvents,
halogenated hydrocarbons and amides are preferred;
dichloromethane and L/,L/-dimethylformamide are more
preferred. The reaction is carried out in the presence
of a condensing agent. There is likewise no particular
restriction on the nature of the condensing agents
used, and any condensing agent commonly used in
reactions of this type may equally be used here.
Examples of such condensing agents include:
azodicarboxylic acid di-lower alkyl ester-
triphenylphosphines, such as diethyl
azodicarboxylate-triphenylphosphine; 2-halo-1 -lower
alkyl pyridinium halides, such as 2-chloro-1-methy
pyridinium iodide and 2-bromo-1-ethylpyridinium
tetrafluoroborate (BEP); diarylphosphorylazides, such
as diphenylphosphorylazide (DPPA); chloroformates,
such as ethyl chloroformate and isobutyl
chloroformate; phosphorocyanidates, such as diethyl
phosphorocyanidate (DEPC); imidazole derivatives, such
as N,N'- carbonyldiimidazole (CDI); carbodiimide
derivatives, such as L/,L/'-dicyclohexylcarbodiimide
(DCC) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI); iminium salts, such as
2-(1H-benzotriazol-1-yl)-1 ,1,3,3-tetramethyluronium
hexafluorophosphate (HBTU) and tetramethyl
fluoroformamidinium hexafluoro phosphate (TFFH); and
phosphonium salts, such as
benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP) and
bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
(PyBrop). Of these, EDCI is preferred. Reagents, such
as 4-(L/,L/-dimethylamino)pyridine (DMAP), and
L/-hydroxybenztriazole (HOBt), may be employed for
this step. Of these, HOBt is preferred.The reaction
may be carried out with or without a base. There is
likewise no particular restriction on the nature of
the bases used, and any base commonly used in
reactions of this type may equally be used here.
Examples of such bases include: amines, such as
/V-methylmorpholine, triethylamine,
diisopropylethylamine, /V-methylpiperidine and
pyridine. Of these, triethylamine and
L/-methylmorpholine are preferred. The reaction can
take place over a wide range of temperatures, and the
precise reaction temperature is not critical to the
invention. The preferred reaction temperature will
depend upon such factors as the nature of the solvent,
and the starting materials. However, in general, it is
convenient to carry out the reaction at a temperature
of from about 00C to about 8O0C. The time required for
the reaction 



may also vary widely, depending on many factors,
notably the reaction temperature and the nature of the
starting materials and solvent employed. However,
provided that the reaction is effected under the
preferred conditions outlined above, a period of from
about 5 minutes to about 24 hours will usually
suffice. (A2b) substituting reaction The reaction can
be carried out by heating the reactants in the neat
amino compound or in an inert solvent under standard
condition. There is no particular restriction on the
nature of the solvent to be employed, provided that it
has no adverse effect on the reaction or the reagents
involved and that it can dissolve reagents, at least
to some extent. Examples of suitable solvents include:
ethers, such as ethylene glycol dimethyl ether,
tetrahydrofuran and dioxane; amides, such as
L/,L/-dimethylformamide and L/,L/-dimethylacetamide;
nitriles, such as acetonitrile; and alcohols such as
2-methyl-2-propanol, 1-butanol, 1-propanol,
2-propanol, ethanol and methanol. Of these solvents,
ethers and alcohols are preferred. Tetrahydrofuran is
more preferred. The reaction may be carried out with
or without a catalyst. There is likewise no particular
restriction on the nature of the catalysts used, and
any catalysts commonly used in reactions of this type
may equally be used here. Examples of such catalysts
include: sodium cyanide or potassium cyanide. Of
these, sodium cyanide is preferred. The reaction can
take place over a wide range of temperatures, and the
precise reaction temperature is not critical to the
invention. The preferred reaction temperature will
depend upon such factors as the nature of the solvent,
and the starting materials. However, in general, it is
convenient to carry out the reaction at a temperature
of from about 4O0C to about 2000C. The time required
for the reaction may also vary widely, depending on
many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed.
However, provided that the reaction is effected under
the preferred conditions outlined above, a period of
from about 30 minutes to about 24 hours will usually
suffice. Introduction of the hydroxy-protecting group
In the case where R1 has a hydroxy group, if
necessary, the reaction may be accomplished after
protecting the hydroxy group, before the reaction
affected by the hydroxy group. The introduction of the
hydroxy-protecting group can be carried out at an
appropriate step. This reaction is described in detail
by T.W. Greene et al., Protective Groups in Organic
Synthesis, 369-453, (1999), the disclosures of which
are incorporated herein by reference. The following
exemplifiesa typical reaction involving the protecting
group terf-butyldimetylsilyl. For example, when the
hydroxy-protecting group is a " terf-butyldimetylsilyl
" , this step is conducted by reacting with a desired
hydroxy- protecting group halide in an inert solvent
in the presence of a base. Examples of suitable
solvents include: halogenated hydrocarbons, such as
dichloromethane, chloroform, carbon tetrachloride and
1,2-dichloroethane; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran and dioxane;
aromatic hydrocarbons, such as benzene, toluene and
nitrobenzene; amides, such as formamide,
L/,L/-dimethylformamide, L/,L/-dimethylacetamide and
hexamethylphosphoric triamide; or mixed solvents
thereof. Of these, tetrahydrofuran or
L/,L/-dimethylformamide is preferred. Examples of the
hydroxy-protecting group halide usable in the above
reaction include trimethylsilyl chloride,
triethylsilyl chloride, tert-butyldimethylsilyl
chloride, fert-butyldimethylsilyl bromide, acetyl
chloride are preferred. Examples of the base include
alkali metal hydroxides such as lithium hydroxide,
sodium hydroxide and potassium hydroxide, alkali metal
carbonates such as lithium carbonate, sodium carbonate
and potassium carbonate, and organic amines such as
triethylamine, tributylamine, N- methylmorpholine,
pyridine, imidazole, 4-dimethylaminopyridine,
picoline, lutidine, collidine, DBN and DBU. Out of
these, triethylamine, imidazole, or pyridine is
preferred. Upon use of an organic amine in the liquid
form, it also serves as a solvent when used in large
excess. Although the reaction temperature differs with
the nature of the starting compound, the halide and
the solvent, it usually ranges from 00C to 800C
(preferably 0 to 300C). Although the reaction time
differs with the reaction temperature or the like, it
ranges from 10 minutes to 2 days (preferably 30
minutes to 1 day). Deprotecting step In the case where
R1a has a protected hydroxy group, the deprotection
reaction will follow to yield a hydroxy group. This
reaction is described in detail by T. W. Greene et
a!., Protective Groups in Organic Synthesis, 369-453,
(1999), the disclosures of which are incorporated
herein by reference. The following exemplifies a
typical reaction involving the protecting group
terf-butyldimetylsilyl. The deprotection of the
hydroxyl groups is carried out with an acid, such as
acetic acid, hydrogen fluoride, hydrogen
fluoride-pyridine complex, or fluoride ion, such as
tetrabutylammonium fluoride (TBAF). 



The deprotection reaction is normally and preferably
effected in the presence of solvent. There is no
particular restriction on the nature of the solvent to
be employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve reagents, at least to some extent. Examples
of suitable solvents include, but are not limited to:
alcohol, such as methanol, ethanol or mixed solvents
thereof. The deprotection reaction can take place over
a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The
preferred reaction temperature will depend upon such
factors as the nature of the solvent, and the starting
materials. However, in general, it is convenient to
carry out the reaction at a temperature of from about
00C to about 1000C. The time required for the reaction
may also vary widely, depending on many factors,
notably the reaction temperature and thenature of the
starting materials and solvent employed. However,
provided that the reaction is effected under the
preferred conditions outlined above, a period of from
about 10 minutes to about 24 hours, will usually
suffice. The compounds of formula (I), and the
intermediates in the above-mentioned preparation
methods can be isolated and purified by conventional
procedures, such as distillation, recrystallization or
chromatographic purification. Compounds of the
invention intended for pharmaceutical use may be
administered as crystalline or amorphous products.
They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation,
crystallization, freeze-drying, spray drying, or
evaporative drying. Microwave or radio frequency
drying may be used for this purpose. Conventional
techniques for the preparation/isolation of individual
enantiomers include chiral synthesis from a suitable
optically pure precursor or resolution of the racemate
(or the racemate of a salt or derivative) using, for
example, chiral high-pressure liquid chromatography
(HPLC). Alternatively, a method of optical resolution
of a racemate (or a racemic precursor) can be
appropriately selected from conventional procedures,
for example, preferential crystallization, or
resolution of diastereomeric salts between a basic
moiety of the compound of formula (I) and a suitable
optically active acid such as tartaric acid. Compounds
of the invention intended for pharmaceutical use may
be administered as crystalline or amorphous products.
They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation,
crystallization, freeze-drying, spray drying, or
evaporative drying. Microwave or radio frequency
drying may be used for this purpose. They may be
administered alone or in combination with one or more
other compounds of the invention or in combination
with one or more other drugs (or as any combination
thereof). Generally, they will be administered as a
pharmaceutical composition or formulation in
association with one or more pharmaceutically
acceptable carriers or excipients. The term "carrier"
or "excipient" is used herein to describe any
ingredient other than the compound(s) of the
invention. The choice of carrier or excipient will to
a large extent depend on factors such as the
particular mode of administration, the effect of the
excipient on solubility and stability, and the nature
of the dosage form. Pharmaceutical compositions
suitable for the delivery of compounds of the present
invention and methods for their preparation will be
readily apparent to those skilled in the art. Such
compositions and methods for their preparation may be
found, for example, in 'Remington's Pharmaceutical
Sciences', 19th Edition (Mack Publishing Company,
1995). ORAL ADMINISTRATION The compounds of the
invention may be administered orally. Oral
administration may involve swallowing, so that the
compound enters the gastrointestinal tract, or buccal
or sublingual administration may be employed by which
the compound enters the blood stream directly from the
mouth. Formulations suitable for oral administration
include solid formulations such as, for example,
tablets, capsules containing particulates, liquids, or
powders, lozenges (including liquid-filled),
chews,multi- and nano-particulates, gels, solid
solution, liposome, films (including muco-adhesive),
ovules, sprays and liquid formulations. Liquid
formulations include, for example, suspensions,
solutions, syrups and elixirs. Such formulations may
be employed as fillers in soft or hard capsules and
typically comprise a carrier, for example, water,
ethanol, polyethylene glycol, propylene glycol,
methylcellulose, or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid
formulations may also be prepared by the
reconstitution of a solid, for example, from a sachet.
The compounds of the invention may also be used in
fast-dissolving, fast-disintegrating dosage forms such
as those described in Expert Opinion in Therapeutic
Patents. (6), 981-986 by Liang and Chen (2001). For
tablet dosage forms, depending on dose, the drug may
make up from about 1 wt% to about 80 wt% of the dosage
form, more typically from about 5 wt% to about 60 wt%
of the dosage form. In 



addition to the drug, tablets generally contain a
disintegrant. Examples of disintegrants include sodium
starch glycolate, sodium carboxymethyl cellulose,
calcium carboxymethyl cellulose, croscarmellose
sodium, crospovidone, polyvinylpyrrolidone, methyl
cellulose, microcrystalline cellulose, lower
alkyl-substituted hydroxypropyl cellulose, starch,
pregelatinised starch and sodium alginate. Generally,
the disintegrant will comprise from about 1 wt% to
about 25 wt%, preferably from about 5 wt% to about 20
wt% of the dosage form. Binders are generally used to
impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose,
gelatin, sugars, polyethylene glycol, natural and
synthetic gums, polyvinylpyrrolidone, pregelatinised
starch, hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents,
such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose,
sucrose, sorbitol, microcrystalline cellulose, starch
and dibasic calcium phosphate dihydrate. Tablets may
also optionally comprise surface-active agents, such
as sodium lauryl sulfate and polysorbate 80, and
glidants such as silicon dioxide and talc. When
present, surface active agents may comprise from about
0.2 wt% to about 5 wt% of the tablet, and glidants may
comprise from about 0.2 wt% to about 1 wt% of the
tablet. Tablets also generally contain lubricants such
as magnesium stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and mixtures of
magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from about 0.25 wt% to
about 10 wt%, preferably from about 0.5 wt% to about 3
wt% of the tablet. Other possible ingredients include
anti-oxidants, colourants, flavouring agents,
preservatives and taste-masking agents. Exemplary
tablets contain up to about 80% drug, from about 10
wt% to about 90 wt% binder, from about 0 wt% to about
85 wt% diluent, from about 2 wt% to about 10 wt%
disintegrant, and from about 0.25 wt% to about 10 wt%
lubricant. Tablet blends may be compressed directly or
by roller to form tablets. Tablet blends or portions
of blends may alternatively be wet-, dry-, or
melt-granulated, melt congealed, or extruded before
tabletting. The final formulation may comprise one or
more layers and may be coated or uncoated; it may even
beencapsulated. The formulation of tablets is
discussed in "Pharmaceutical Dosage Forms: Tablets,
Vol. 1", by H. Lieberman and L . Lachman, Marcel
Dekker, N.Y., N.Y , 1980 (ISBN 0-8247-691 8-X). Solid
formulations for oral administration may be formulated
to be immediate and/or modified release. Modified
release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release.
Suitable modified release formulations for the
purposes of the invention are described in US Patent
No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and
osmotic and coated particles are to be found in Verma
et a/, Pharmaceutical Technology On-line . 25(2), 1-14
(2001). The use of chewing gum to achieve controlled
release is described in WO00/35298. PARENTERAL
ADMINISTRATION The compounds of the invention may also
be administered directly into the blood stream, into
muscle, or into an internal organ. Suitable means for
parenteral administration include intravenous,
intraarterial, intraperitoneal, intrathecal,
intraventricular, intraurethral, intrasternal,
intracranial, intramuscular and subcutaneous. Suitable
devices for parenteral administration include needle
(including microneedle) injectors, needle-free
injectors and infusion techniques. Parenteral
formulations are typically aqueous solutions which may
contain excipients such as salts, carbohydrates and
buffering agents (preferably to a pH of from about 3
to about 9), but, for some applications, they may be
more suitably formulated as a sterile non-aqueous
solution or as a dried form to be used in conjunction
with a suitable vehicle such as sterile, pyrogen-free
water. The preparation of parenteral formulations
under sterile conditions, for example, by
lyophilisation, may readily be accomplished using
standard pharmaceutical techniques well known to those
skilled in the art. The solubility of compounds of
formula (I) used in the preparation of parenteral
solutions may be increased by the use of appropriate
formulation techniques, such as the incorporation of
solubility-enhancing agents. Formulations for
parenteral administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus
compounds of the invention may be formulated as a
solid, semi-solid, or thixotropic liquid for
administration as an implanted depot providing
modified release of the active compound. Examples of
such formulations include drug-coated stents and PGLA
microspheres. 



TOPICAL ADMINISTRATION The compounds of the invention
may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical
formulations for this purpose include gels, hydrogels,
lotions, solutions, creams, ointments, dusting
powders, dressings, foams, films, skin patches,
wafers, implants, sponges, fibres, bandages and
microemulsions. Liposomes may also be used. Typical
carriers include alcohol, water, mineral oil, liquid
petrolatum, white petrolatum, glycerin, polyethylene
glycol and propylene glycol. Penetration enhancers may
be incorporated - see, for example, J Pharm Sci, 88
(10), 955-958 by Finninand Morgan (October 1999).
Other means of topical administration include delivery
by electroporation, iontophoresis, phonophoresis,
sonophoresis and microneedle or needle-free (e.g.
Powderject(tm), Bioject(tm), etc.) injection.
Formulations for topical administration may be
formulated to be immediate and/or modified release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. INHALED/INTRANASAL ADMINISTRATION
The compounds of the invention can also be
administered intranasally or by inhalation, typically
in the form of a dry powder (either alone, as a
mixture, for example, in a dry blend with lactose, or
as a mixed component particle, for example, mixed with
phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a
pressurized container, pump, spray, atomiser
(preferably an atomiser using electrohydrodynamics to
produce a fine mist), or nebuliser, with or without
the use of a suitable propellant, such as
1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane. For intranasal use,
the powder may comprise a bioadhesive agent, for
example, chitosan or cyclodextrin. The pressurized
container, pump, spray, atomizer, or nebuliser
contains a solution or suspension of the compound(s)
of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for
dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate, oleic acid, or
an oligolactic acid. Prior to use in a dry powder or
suspension formulation, the drug product is micronised
to a size suitable for delivery by inhalation
(typically less than 5 microns). This may be achieved
by any appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical
fluid processing to form nanoparticles, high pressure
homogenization, or spray drying. Capsules (made, for
example, from gelatin or HPMC), blisters and
cartridges for use in an inhaler or insufflator may be
formulated to contain a powder mix of the compound of
the invention, a suitable powder base such as lactose
or starch and a performance modifier such as
/-leucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or in the form of the
monohydrate, preferably the latter. Other suitable
excipients include dextran, glucose, maltose,
sorbitol, xylitol, fructose, sucrose and trehalose. A
suitable solution formulation for use in an atomiser
using electrohydrodynamics to produce a fine mist may
contain from about 1mg to about 20mg of the compound
of the invention per actuation and the actuation
volume may vary from about 1ml to about 100 l . A
typical formulation may comprise a compound of formula
(I), propylene glycol, sterile water, ethanol and
sodium chloride. Alternative solvents which may be
used instead of propylene glycol include glycerol and
polyethylene glycol. Suitable flavors, such as menthol
and levomenthol, or sweeteners, such as saccharin or
saccharin sodium, may be added to those formulations
of the invention intended for inhaled/intranasal
administration. Formulations for inhaled/intranasal
administration may be formulated to be immediate
and/or modified release using, for example,
poly(DL-lactic-coglycolic acid (PGLA). Modified
release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release.
In the case of dry powder inhalers and aerosols, the
dosage unit is determined by means of avalve which
delivers a metered amount. Units in accordance with
the invention are typically arranged to administer a
metered dose or "puff' containing from about 1 to
about 100 g of the compound of formula (I). The
overall daily dose will typically be in the range
about 50 mg to about 20 mg which may be administered
in a single dose or, more usually, as divided doses
throughout the day. RECTAL/INTRAVAGINAL ADMINISTRATION
The compounds of the invention may be administered
rectally or vaginally, for example, in the form of a
suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives
may be used as appropriate. Formulations for
rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release.
OCULARyAURAL ADMINISTRATION The compounds of the
invention may also be administered directly to the eye
or ear, typically in the form of drops of a micronised
suspension or solution in isotonic, pH-adjusted,
sterile saline. Other 



formulations suitable for ocular and aural
administration include ointments, biodegradable (e.g.
absorbable gel sponges, collagen) and
non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as
niosomes or liposomes. A polymer such as
crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose,
or methyl cellulose, or a heteropolysaccharide
polymer, for example, gelan gum, may be incorporated
together with a preservative, such as benzalkonium
chloride. Such formulations may also be delivered by
iontophoresis. Formulations for ocular/aural
administration may be formulated to be immediate
and/or modified release. Modified release formulations
include delayed-, sustained-, pulsed-, controlled-,
targeted, or programmed release. OTHER TECHNOLOGIES
The compounds of the invention may be combined with
soluble macromolecular entities, such as cyclodextrin
and suitable derivatives thereof or polyethylene
glycol-containing polymers, in order to improve their
solubility, dissolution rate, taste-masking,
bioavailability and/or stability for use in any of the
aforementioned modes of administration.
Drug-cyclodextrin complexes, for example, are found to
be generally useful for most dosage forms and
administration routes. Both inclusion and
non-inclusion complexes may be used. As an alternative
to direct complexation with the drug, the cyclodextrin
may be used as an auxiliary additive, i.e. as a
carrier, diluent, or solubiliser. Most commonly used
for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found
in. WO91/11172, WO94/02518 and WO98/55148.
KIT-OF-PARTSInasmuch as it may be desirable to
administer a combination of active compounds, for
example, for the purpose of treating a particular
disease or condition, it is within the scope of the
present invention that two or more pharmaceutical
compositions, at least one of which contains a
compound in accordance with the invention, may
conveniently be combined in the form of a kit suitable
for coadministration of the compositions. Thus the kit
of the invention comprises two or more separate
pharmaceutical compositions, at least one of which
contains a compound of formula (I) in accordance with
the invention, and means for separately retaining said
compositions, such as a container, divided bottle, or
divided foil packet. An example of such a kit is the
familiar blister pack used for the packaging of
tablets, capsules and the like. The kit of the
invention is particularly suitable for administering
different dosage forms, for example, oral and
parenteral, for administering the separate
compositions at different dosage intervals, or for
titrating the separate compositions against one
another. To assist compliance, the kit typically
comprises directions for administration and may be
provided with a so-called memory aid. DOSAGE For
administration to human patients, the total daily dose
of the compounds of the invention is typically in the
range of about 0.05 mg to about 500 mg depending, of
course, on the mode of administration, preferred in
the range of about 0.1 mg to about 400 mg and more
preferred in the range of about 0.5 mg to about 300
mg. For example, oral administration may require a
total daily dose of from about 1 mg to about 300 mg,
while an intravenous dose may only require from about
0.5 mg to about 100 mg. The total daily dose may be
administered in single or divided doses. These dosages
are based on an average human subject having a weight
of about 65 kg to about 70 kg. The physician will
readily be able to determine doses for subjects whose
weight falls outside this range, such as infants and
the elderly. COMBINATIONS As discussed above, a
compound of the invention exhibits acid pump
inhibitory activity. An acid pump antagonist of the
present invention may be usefully combined with
another pharmacologically active compound, or with two
or more other pharmacologically active compounds,
particularly in the treatment of gastroesophageal
reflux disease. For example, an acid pump antagonist,
particularly a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined
above, may be administered simultaneously,
sequentially or separately in combination with one or
more agents selected from: (i) histamine H2 receptor
antagonists, e.g. ranitidine, lafutidine, nizatidine,
cimetidine, famotidine and roxatidine; (ii) proton
pump inhibitors, e.g. omeprazole, esomeprazole,
pantoprazole, rabeprazole, tenatoprazole, ilaprazole
and lansoprazole; (iii) oral antacid mixtures, e.g.
Maalox(r), Aludrox(r) and Gaviscon(r); (iv) - mucosal
protective agents, e.g. polaprezinc, ecabet sodium,
rebamipide, teprenone, cetraxate, sucralfate,
chloropylline-copper and plaunotol; (v) anti-gastric
agents, e.g. Anti-gastrin vaccine, itriglumide and
Z-360;(vi) 5-HT 3 antagonists, e.g. dolasetron,
palonosetron, alosetron, azasetron, ramosetron,
mitrazapine, 



granisetron, tropisetron, E-3620, ondansetron and
indisetron; (vii) 5-HT4 agonists, e.g. tegaserod,
mosapride, cinitapride and oxtriptane; (viii)
laxatives, e.g. Trifyba(r), Fybogel(r), Konsyl(r),
Isogel(r), Regulan (r), Celevac (r) and Normacol (r);
(ix) GABA8 agonists, e.g. baclofen and AZD-3355; (x)
GABA8 antagonists, e.g. GAS-360 and SGS-742; (xi)
calcium channel blockers, e.g. aranidipine,
lacidipine, falodipine, azelnidipine, clinidipine,
lomerizine, diltiazem, gallopamil, efonidipine,
nisoldipine, amlodipine, lercanidipine, bevantolol,
nicardipine, isradipine, bepidipine, verapamil,
nitrendipine, barnidipine, propafenone, manidipine,
bepridil, nifedipine, nilvadipine, nimodipine and
fasudil; (xii) dopamine antagonists, e.g.
metoclopramide, domperidone and levosulpiride; (xiii)
Tachykinin (NK) antagonists, particularly NK-3, NK-2
and NK-1 antagonists, e.g. nepadutant, saredutant,
talnetant,
(aR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9, 10,11
-tetrahydro-9-methyl-5-
(4-methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]naphthri
dine-6-13-dione (TAK-637), 5-[[(2R,3S)-2- [(1 R)-1
-[3,5-bis(trifluoromethyl)phenyl]ethoxy-3-(4-fluorophe
nyl)-4-morpholinyl]methyl]-1 ,2-dihydro-3 H-1
,2,4-triazol-3-one (MK-869), lanepitant, dapitant and
3-[[2-methoxy-5-(trifluoromethoxy)phenyl]
methylamino]-2-phenyl-piperidine (2S.3S); (xiv)
Helicobacter pylori infection agents, e.g.
clarithromicyn, roxithromycin, rokitamycin,
flurithromycin, telithromycin, amoxicillin,
ampicillin, temocillin, bacampicillin, aspoxicillin,
sultamicillin, piperacillin, lenampicillin,
tetracycline, metronidazole, bithmuth citrate and
bithmuth subsalicylate; (xv) nitric oxide synthase
inhibitors, e.g. GW-274150, tilarginine, P54,
guanidioethyldisulfide and nitroflurbiprofen; (xvi)
vanilloid receptor 1 antagonists, e.g. AMG-517 and
GW-705498; (xvii) muscarinic receptor antagonists,
e.g. trospium, solifenacin, tolterodine, tiotropium,
cimetropium, oxitropium, ipratropium, tiquizium,
dalifenacin and imidafenacin; (xviii) calmodulin
antagonists, e.g. squalamine and DY-9760; (xix)
potassium channel agonists, e.g. pinacidil, tilisolol,
nicorandil, NS-8 and retigabine; (xx) beta-1 agonists,
e.g. dobutamine, denopamine, xamoterol, denopamine,
docarpamine and xamoterol; (xxi) beta-2 agonists, e.g.
salbutamol; terbutaline, arformoterol, meluadrine,
mabuterol, ritodrine, fenoterol, clenbuterol,
formoterol, procaterol, tulobuterol, pirbuterol,
bambuterol, tulobuterol, dopexamine and
levosalbutamol; (xxii) beta agonists, e.g.
isoproterenol and terbutaline; (xxiii) alpha 2
agonists, e.g. clonidine, medetomidine, lofexidine,
moxonidine, tizanidine, guanfacine, guanabenz,
talipexole and dexmedetomidine; (xxiv) endthelin A
antagonists, e.g. bonsetan, atrasentan, ambrisentan,
clazosentan, sitaxsentan, fandosentan and darusentan;
(xxv) opioid m agonists, e.g. morphine, fentanyl and
loperamide; (xxvi) opioid m antagonists, e.g.
naloxone, buprenorphine and alvimopan; (xxvii) motilin
agonists, e.g. erythromycin, mitemcinal, SLV-305 and
atilmotin;(xxviii) ghrelin agonists, e.g. capromorelin
and TZP-101; (xxix) AchE release stimulants, e.g.
Z-338 and KW-5092; (xxx) CCK-B antagonists, e.g.
itriglumide, YF-476 and S-0509; (xxxi) glucagon
antagonists, e.g. NN-2501 and A-770077; (xxxii)
piperacillin, lenampicillin, tetracycline,
metronidazole, bithmuth citrate and bithmuth
subsalicylate; (xxxiii) Glucagon-like peptide-1
(GLP-1) antagonists, e.g. PNU-126814; (xxxiv) small
conductance calcium-activated potassium channel 3
(SK-3) antagonists, e.g. apamin, dequalinium,
atracurium, pancuronium and tubocurarine. Method for
assessing biological activities: The acid pump
inhibitory activity and other biological activities of
the compounds of this invention were determined by the
following procedures. Symbols have their usual
meanings: mL (milliliter(s)), mL (microlitter(s)), Kg
(kirogram(s)), g (gram(s)), mg (milligram(s)), mg
(microgram(s)), pmol (pico molar(s)), mmol (milli
molar(s)), M (molar mass (m3/mol)), mM (milli molar
mass), mM (micro molar mass), quant. (quantitative
yield), nm (nanometer(s)), min (minute(s)) Cat#
(catalog number). Preparation of gastric vesicles from
fresh porcine stomachs The porcine gastric vesicles
for Porcine gastric H+/K+-ATPase inhibition assays
were prepared from mucous membrane in fresh porcine
stomachs by homogenization with a tight-fitted
polytetrafluoroethylene (Teflone(r)) homogenizer in
0.25 M sucrose at 4 0C. The crude pellet was removed
with centrifugation at 20,000 g for 30 min. Then
supernatant was centrifuged at 100,000 g for 30 min.
The resulting pellet was re-suspended in 0.25 M
sucrose, and then subjected to density gradient
centrifugation 



at 132,000 g for 90 min. The gastric vesicles were
collected from interface on 0.25 M sucrose layer
containing 7% Ficoll(tm) PM400(Amersham Biosciences).
This procedure was performed in a cold room. Ion-leaky
Porcine gastric H+/K+-ATPase inhibition Ion-leaky
porcine gastric H /K+-ATPase_inhibition was measured
according to the modified method described in
Biochemical Pharmacology, 1988, 37, 2231-2236. The
isolated vesicles were lyophilized, and then kept in
deep-freezer until use. For enzyme assay, lyophilized
vesicles were reconstituted with 3 mM MgSO4 containing
40 mM Bis-tris (pH 6.4 at 370C). Enzyme reaction was
performed incubating 5 mM KCI, 3 mM Na2ATP, 3 mM MgSO4
and 1.0 mg of reconstituted vesicles for 30 minutes at
370C in a final 60 ml of reaction mixture (40 mM
Bis-tris, pH 6.4) with or without the test compound.
Enzyme reaction was stopped by adding 10% sodium
dodecyl sulphate (SDS). Released inorganic phosphate
from ATP was detected by incubation with mixture of 1
part of 35 mM ammonium molybdate tetrahydrate in 15 mM
Zinc acetate hydrate and 4 parts of 10% ascorbic acid
(pH 5.0), resulting in phosphomolybdate, which has
optical density at 750 nm. All example compounds
showed potent inhibitory activity. The results of IC50
values of the inhibitory activity for the compounds of
following examples are shown in Table 1. Table
1.MACROLIDES FIELD AND BACKGROUND This invention
relates to macrolide compounds and their use, e.g., as
antibacterial and antiprotozoal agents in animals,
including humans. The invention also relates to
methods of preparing compounds, intermediates useful
in preparing compounds, and pharmaceutical
compositions containing compounds. The present
invention further includes methods of treating and/or
preventing disease, e.g., bacterial and/or protozoal
infections (or for other indications, e.g., cancer,
inflammation, atherosclerosis, or gastric motility
reduction), by administering compounds or compositions
to subjects in need of such treatment. Erythromycin
and clarithromycin are well known macrolides. Other
erythromycin-based macrolide compounds have been
prepared, e.g., by introducing modifications at
various positions of erythromycin or clarithromycin,
e.g., as in: US 4,331,803; US 4,474,768; US 4,517,359;
US 5,523,399; US 5,527,780; US 5,635,485; US
5,804,565; US 6,020,521; US 6,025,350; US 6,075,133;
US 6,162,794; US 6,191,118; US 6,248,719; US
6,291,656; US 6,437,151; US 6,472,371; US 6,555,524;
US 2002/0052328; US 2002/0061856; US 2002/0061857; US
2002/0077302; US 2002/0151507; US 2002/0156027; US
2003/0100518; US 2003/0100742; US 2003/0199458; US
2004/0077557; WO 99/11651; WO 99/21866; WO 99/21869;
WO 99/35157; EP 1 114 826; and J. Med. Chem., 46, 2706
(2003). Additional relevant publications are cited
hereinbelow. These and all documents cited herein are
fully incorporated by reference herein for all
purposes, including for the teachings, modifications,
and method(s) of modifying the subject positions on
macrolide rings in various combinations. Thus,
derivatives can include, e.g., modifications at the
C-2, C-3, C-6, C-9, C-10, C-11, C-12, and C-13
erythromycin positions, etc., and corresponding
azalide derivatives. There is a desire for new
macrolides in response to the increasing emergence of
resistant organisms, to improve safety, and to improve
activity spectrum, among other reasons. SUMMARY OF THE
INVENTION The present invention relates to certain
macrolide compounds per se, their preparation and
useful intermediates, pharmaceutical compositions
thereof, and methods of treating and preventing, e.g.,
infections therewith. In many embodiments, the
compounds are active and effective against organisms
that are resistant to other antibiotics, including
other macrolides. The present invention includes the
compounds of the general formula: wherein C11 and C12
represent carbons at positions C-11 and C-12 of
erythromycin-based macrolide Ring C by conventional
macrolide numbering, and the other variables shown are
defined herein; their preparationand intermediates;
compositions; and use thereof to treat, e.g.,
bacterial infection. The structure of Ring C is not
limited. Group 2-R2 is a "headpiece" attached to Ring
A. In some aspects, the present invention more
specifically relates to the compounds of Formula I:
wherein diradical 1 can be absent (absent meaning that
Ring A is directly attached to Ring B by a single
covalent bond), >CH2, >C(CH3)H, or other alkyl or
substituted alkyl diradical (the ">" symbol indicating
single bonds to Rings A and B; -CH2- has the same
meaning as >CH2) . Diradical 2 can be -C(O)(CH2)m-,
-S(O)2(CH2)m- , -SO2N(R6)-, -C(O)O(CH R20)m-,
-(C(R6)(R7))m-, or - C(O)N(R6)-, wherein m is an
integer from Oto 3. Diradical 3 represents carbon C-3
of the macrolide ring, directly bonded to C-2 and C-4,
and which can be substituted, e.g., diradical 3 can be
>C(O), (>CH(OC(O)R 14) the ">" symbol indicating
single bonds to C-2 and C-4, meaning that C-3 is
substituted by -OC(O)R 14) , >CH(OC(O)N(R 14)R15),
>CH(0C(0)0R 14), >CH(OC(O)CH(N(R 14)R15)(CRaRb)^Ar),
>CH(OC(O)CH(N(R 14)R15)R14) , >CH(OC(O)C(=NOR
14)(CRaRb)n-Ar), 



>CH(OC(0)C(=NOR 14)R14), >CH(OC(O)(CR aRb) Ar),
>CH(OC(O)(CR aRb)nN(R14)(CRaRb) Ar), or: wherein n is
an integer from Oto 5. Diradical 4 can be >O or
>N(R10), preferably with the proviso that when
diradical 3 is not >C(0), diradical 4 is >0. Diradical
5, which is bonded to C-8 and C-10 of the macrolide
ring and can be substituted, can be >C(0), -C(O)NH-,
-N(H)C(O)-, >CH(N(R8)R9), >C(=NC(0)R 19) , or >C(=NOR
19). As an addition to this group, diradical 5 can
also be >C(=NR 17) . Diradical 6 can be
-(C(Rc)(Rd))x-, wherein x is an integer from Oto 5;
diradical 7 can be -(C(Rc)(Re))y- , wherein y is an
integer from Oto 5; preferably with the proviso that
the sum of x+y in 6 and 7 is from 1 to 5. Group R1 can
be H, OH, halo, or (CrC 6)alkyl, preferably with the
proviso that when 1 is absent, R1 is H. Group R2 can
be H or Ar. In some embodiments, R2 or 2-R2 is a
protecting group, e.g., H, Bn, Bzh, CBZ,
benzyloxymethyl, or BOC, or any other suitable group.
Group R3 can be (Cr C6)alkyl, (C2-C6)alkenyl, or
(C2-C6)alkynyl, any of which can be substituted, e.g.,
by Ar. Group R4 can be H or F, preferably with the
proviso that when diradical 3 is not >C(0), R4 is
H.Groups R5 and R20 can independently be (CrC 6)alkyl,
which can be substituted, e.g., by 1 to 3 of the Group
S substituents. Each R6 and R7 can be independently H,
(d-Ci 2)alkyl, (C2-C12)alkenyl, or 4-6 membered
heterocyclic; wherein any of which, except H, can be
substituted, e.g., by 1 to 3 of the Group S
substituents; and independently wherein said (CrC
12)alkyl and (C2-C-|2)alkenyl can have 1 to 2 carbons
independently replaced by, e.g., Group T diradicals;
and independently up to one R6/R7 pair, together with
the carbon to which they are attached, can form a 3 to
8 membered (preferably carbocyclic) ring; preferably
with the proviso that no more than a total of two of
the R6 and R7 groups are other than H. Each R8 and R9
can be independently H, (Cr C6)alkyl, -C(O)(CrC
6)alkyl, -S Oj-XCrCeJalkyl, any of which, except H,
can be substituted, e.g., by 1 to 3 of the Group S
substituents. Preferably, and especially when R8 is
-C(O)(C 1-C6)alkyl or -S(O2)(CrC 6)alkyl, R9 is H or
(G,-C 6)alkyl which, except H, can be substituted,
e.g., by 1 to 3 of the Group S substituents. Group R10
can be H or (d-C 6)alkyl, which can be substituted,
e.g., by 1 to 3 of the Group S substituents. Each R11
and R12 is independently (a) H, (Cr C12)alkyl,
(C2-C12)alkenyl, (C2-C12)alkynyl, any of which, except
H, can have one carbon replaced by, e.g., -NH-, -N(CH
3)-, -N(4-10 membered heterocyclic), - N(4-10 membered
carbocyclic), -O-, -S-, -S(O)-, or -S(O)2- , wherein
the foregoing R11 and R12 , together with the atom to
which they are attached, can form a 3 to 8 membered
ring, or (b) 9-10 membered heterocyclic, 9-10 membered
carbocyclic, 4-6 membered heterocyclic, or 4-6
membered carbocyclic, wherein any of (a) or (b),
except H, can be substituted by, e.g., 1 to 3 of: F,
Cl, OH, (Cr C3)alkoxy, (C1-C3)alkoxy-(C 1-C3)alkoxy,
oxo, (Cr C3)alkyl, halo-substituted (Cr C3)alkyl, or
(Cr C3)alkoxy-(Ci-C 3)alkyl. Groups R13 and R16 can be
independently H, -C(O)(C1-C6 alkyl) which can be
substituted, -C(O)Ar, -SKphenylXGi-Ce alkyl) 2,
-Si(C1-C6 alkyl)3, or other protecting groups. Each
R14 and R15 can be independently H or (CrC 10)alkyl;
which alkyl can be substituted, e.g., by 1 to 3 of the
Group S substituents; and independently wherein 1 to 2
carbons of the alkyl can be replaced, e.g., by Group T
diradicals; and independently wherein each R14/R15
pair can, together with the atom to which they are
attached, form a 3 to 8 membered ring. Group R17 can
be OR19, -C(O)(C1-C6 alkyl), or -C(0)(4-10 membered
carbo- or heterocyclic), either of which can be
substituted, e.g., by 1 to 3 of the Group S
substituents. Group R19 can be H, (Cr C6)alkyl,
-(C1-C6 alkyl)-(4-10 membered carbo- or heterocyclic),
or (4-10 membered carbo- or heterocyclic); any of
which groups, except H, can be substituted, e.g., by 1
to 3 of the Group S substituents (or by F, Cl, OH,
(C1-C3)BIkOXy, (C1-C3JaIkOXy-(C1-C3)alkoxy, oxo, (Cr
C3)alkyl, halosubstituted (CrC 3)alkyl, or
(C1-C3)alkoxy-(C 1-C3)alkyl); up to 1 carbon of which
groups can be replaced, e.g., by Group T diradicals
(or by -NH-, -N(CH3)-, -N(4-10 membered carbo- or
heterocyclic), -O-, -S-, -S(O)-, or - S(O)2-). Each Ra
and Rb can be independently H or (C1-C6)alkyl, which
alkyl can be substituted, e.g., by 1 to 3 of the Group
S substituents; and wherein 1 to 2 carbons of the
alkyl can be replaced, e.g., by Group T diradicals;
and each Ra/Rb pair together with the carbon to which
they are attached can form a 3 to 10 membered ring.
Each Rc group can be independently H, F, Cl, (CrC
3)alkyl, hydroxy, (CrC 3)alkoxy, or CN, preferably
with the proviso that when x of diradical 6 is from 2
to 5, only one Rc group can be other than H.Each Rd
and Re group is H, except that up to one Rd group
together with one Re group can form a bridging single
carbon-carbon bond or bridging (CrCaJalkyl diradical
such that Ring A is bicyclic. Each Ar can be
independently (a) 9-10 membered heterocyclic, (b) 9-10
membered carbocyclic, (c) 



4-6 membered heterocyclic, or (d) 4-6 membered
carbocyclic, wherein (c) or (d) can be substituted by
4-6 membered heterocyclic or 4-6 membered carbocyclic.
The Ar ring system can be substituted with 1 to 3
Group S substituents. Ar and R2, however, are not
limited to the ring sizes noted above and can include,
e.g., larger ring systems and can be substituted by or
fused to additional ring systems. The Group S
substituents include: nitro, halo, hydroxy, CF3, OCF3,
OCHF2, CHF2, CN, CHO, (C1- C10)alkoxy (optionally
substituted by CN), (C1-C3JaIkOXy-(C1-C3)alkoxy,
(C1-C3)alkoxy-(C 1-C3)alkyl, oxo, (C1- C10)alkanoyl,
(Ci-Cio)alkyl, (C2-C10)alkenyl, (C2-C10)alkynyl, 4-10
membered heterocyclic or carbocylic, including 9-10
and 5-6 membered, hydroxy-substituted (Cr C6)alkyl,
-C(O)R 11, -C(O)(4-10 membered heterocyclic),
-C(O)(4-10 membered carbocyclic), -C(O) 2(4-10
membered heterocyclic), -C(O) 2(4-10 membered
carbocyclic), -0(4-10 membered carbocyclic), -0(4-10
membered heterocyclic), -C(O)OR 11, - OC(O)R 11 ,
-C(O)NR 11R12 , -OC(O)NR 11R12 , -NR 11R12,
-SO2NR11R12 , and -S(O) PR11 , wherein p is 0 to 2,
and in cases where the Group S substituent substitutes
a non-aromatic carbon, Group S can also be =NNR11R12 ,
=N-(4-10 membered heterocyclic), =N-(4-10 membered
carbocyclic), =N-NHC(O)R 11 , =NNHC( O)NR 11R12,
-N(R11)SO2R12 , or =N-R 17; wherein any of the
heterocyclic and carbocyclic groups can be substituted
by Cl, F, (Ci-C 10)alkyl, (CrC 10)alkoxy, oxo, or CN.
The Group T diradicals include: -0-, -S-, -S(O)-,
-S(O) 2-, -N((C r C6)alkyl)-, -NH-, -C(O)-, -OC(O)-, -
C(O)O-, -N(Ar)-, and -OC(O)O-. Each Formula I variable
definition includes any subset of that definition, and
the definition of Formula I includes any combination
of variable definition subsets. In other aspects of
the invention, there are provided methods for
preparing compounds of the invention, and
intermediates. In other aspects of the invention,
there are provided pharmaceutical compositions
containing compounds of the invention. In still other
aspects of the invention, there are provided methods
of treating subjects in need thereof with compounds
and compositions according to the invention, including
for treatment of bacterial and/or protozoal
infections, and prevention. DETAILED DESCRIPTION OF
THE INVENTION The following Detailed Description
provides additional non-limiting details of the
invention, including general preparations, and
examples of the invention. Compounds As discussed
above, the present invention includes
erythromycin-based macrolides containing a C- 11/C-12
cyclic urea or carbamate (Ring B) attached (directly
or indirectly) to a cyclic amine (Ring A), which in
turn can be attached to a headpiece (Group 2-R2). In
some aspects, the invention includes the compounds of
Formula I. Furthermore, the invention includes the
subgenuses and disclosed species (embodiments),
including preferred embodiments, encompassed by
Formula I, including in particular the following: In
some aspects of the invention, diradical 1 can be
absent or methylene; or in some preferred embodiments
diradical is specifically absent.Diradical 2 can in
some aspects be -(C(R 6)(R7))m- (especially >CH(R6)),
-C(O)O-, -C(O)N(R6)-, - C(O)(CH 2),!,-, or
-S(O)2(CH2)m-, wherein m is Oto 2); or diradical 2 can
be more specifically >C(0), >S(0) 2, or >CH(R 6). In
some embodiments, R6 can be H or (CrC 5)alkyl which,
except H, can be substituted, e.g., by OH or by (CrC
3)alkoxy; or more specifically, R6 can be H or
unsubstituted (C1-C3)SIkVl, in particular, H or
methyl. Diradical 3 can in some aspects be >C(0). In
other embodiments, diradical 3 can be cladinosyl. In
other embodiments, diradical 3 can be >CHOC(O)R 14,
>CHOC(O)NR 14R15, >CHOC(O)OR 15 , >CHOC(O)CH(NR
14R15)((CR aRb)nAri, >CHOC(O)CH(NR 14R15)R14,
>CHOC(O)C(=NOR 14)((CRaRb)nAr), >CHOC(O)C(=NOR 14)R14,
>CHOC(O)(CR aRb)nAr), or: In some aspects, each R14
and R15 can independently be H or (C-pC Jalkyl of
which 1 to 3 methylene units can be replaced by -O-,
-S-, -S(O)-, -S(O) 2-, -C(O)-, or -NH-; and each
R14/R15 pair, together with the atom to which they are
both attached, can form a 3-8 membered ring; and said
3-8 membered ring can be substituted, e.g., by Ar or
by 1 to 2 of the Group Ssubstituents. Diradical 4 can
in some aspects be specifically >0. Diradical 5 can in
some aspects be >C(0) or >C(=N0R 19) , or
specifically, >C(0). In some embodiments, R19 can be H
or (Cr C6)alkyl which can be interrupted by 1 to 3
oxygen atoms and/or substituted by 4-10 membered
carbo- or heterocylic. Diradical 6 can in some aspects
be -(CH2)X- and diradical 7 can be -(CH2)y-, wherein x
and y are independently integers from 0 to 4, and
wherein the sum of x+y is from 2 to 4; or more
specifically x and y can be integers from 0 to 3 (or 1
to 2) for a sum of 2 to 3; or more specifically,
diradicals 6 and 7 can both be methylene. 



In some aspects, R1 can be H, OH, or methyl; or R1 can
be specifically H. In some aspects, R3 can be (d-C
6)alkyl, (C2-C6)alkenyl, or (C2-C6)alkynyl, any of
which can be substituted, e.g., by Ar; or more
specifically, R3 can be unsubstituted methyl. In some
aspects, R5 can be unsubstituted ethyl. In some
embodiments, R13 and R16 (when present) can both be H.
In some aspects, Ar or R2 ring(s) are as above and can
be substituted, e.g., by 1 to 2 of: nitro, Br, Cl, F,
hydroxy, (Cr C6)alkyl, CF3, OCF3, OCHF2, CHF2, CN,
CHO, (Cr C6)alkoxy (optionally substituted by CN),
(C1-C3)alkoxy-(C1-C3)alkoxy,
(C1-C3)alkoxy-(C1-C3)alkyl, oxo, (Cr C6)alkanoyl,
(C2-C6)alkenyl, (C2- Cb)alkynyl, hydroxy-substituted
(Cr C6)alkyl, -C(O)R 11 , -OC(O)R 11, -C(O)OR 11 ,
-C(O)NR 11R12 , - OC(O)NR 11R12- , -NHC(O)R 11 ,
-NR11R12, -NR11SO2R12 , -SO2NR11R12 , and -S(O) nR11 ,
wherein n is Oto 2. In some embodiments, each R11 and
R12 can independently be H, (Cr C6)alkyl,
(C3-C6)alkenyl, or (C3- C6)alkynyl, any of which,
except H, can be substituted by one or more
substituents, e.g., independently selected from Cl, F,
OH, (Cr C3)alkoxy, (CrC 3)alkoxy-(CrC 3)alkoxy, oxo,
(Cr C3)alkyl, halo-substituted (C1- C3)alkyl, or (CrC
3)alkoxy-(Cr C3)alkyl. In some embodiments, R2 can (a)
9-10 membered heterocyclic, (b) 9-10 membered
carbocyclic, (c) 4-6 membered heterocyclic, or (d) 4-6
membered carbocyclic, wherein (c) or (d) can be
substituted by 4-6 membered heterocyclic or 4-6
membered carbocyclic; and the R2 ring(s) described
above can besubstituted, e.g., by 1 to 2 of: SO2R11 ,
hydroxy-substituted (CrC 3)alkyl, (Cr C3)alkyl, CN,
CHO, F, Cl, Br1/ hydroxy, (CrC 3)alkoxy-(C
1-C3)alkoxy, oxo, (CrC 3)alkanoyl, (C2-C6)alkenyl,
(C2-C6)alkynyl, or (Cr C3)alkoxy (optionally
substituted by CN). In addition, there can be
substitution by nitro, CF3, OCF3, OCHF2, or CHF2. As
defined and discussed herein, the foregoing rings
include both aryls and heteroaryls, among others. In
some embodiments, R2 can be (a) 9-10 membered
heterocyclic, or (b) 5-6 membered heterocyclic or 5-6
membered carbocyclic, wherein (b) is substituted by
5-6 membered heterocyclic or by 5- 6 membered
carbocyclic, wherein R2 can be substituted by, e.g., 1
to 2 of: SO2R1 1 , hydroxy-substituted (C1- C3)alkyl,
(Cr C3)alkyl, CN, nitro, CF3, OCF3, OCHF2, CHF2, CHO,
Br, Cl, F, CF3, hydroxy, (Cr C3)alkoxy (optionally
substituted by CN), (C1-C3)alkoxy-(C 1-C3)alkoxy, oxo,
(CrC 3)alkanoyl, (C2-C6)alkenyl, or (C2- C6)alkynyl.
In some preferred embodiments, the foregoing
heterocyclics are heteroaryls. In some embodiments, R2
can be a substituted or unsubstituted 9-10 membered
heteroaryl including 1 to 3 nitrogen atoms, or other
9-10 membered heterocyclic. In some embodiments, R2
can be a 5-6 membered aryl or heteroaryl which is
substituted by a 5-6 membered aryl or heteroaryl
directly or with an intervening heteroatom. In some
particular embodiments, R2 can be selected from any of
the heterocyclic radicals listed in the non-limiting
general definitions section set forth in this
specification, the claims, the examples, or elsewhere
in the specification. In some embodiments, R2 can be
phenyl, pyridinyl, naphthalenyl, quinolinyl,
isoquinolinyl, 4Hquinolizinyl, quinazolinyl,
quinoxalinyl, 1,5-naphthyridinyl, 1,6-naphthyridinyl,
1,7-naphthyridinyl, 1,8- naphthyridinyl, cinnolinyl,
phthalazinyl, pyrido[2,3-b]pyrazine,
pyrido[3,4-b]pyrazine, pyrido[2,3-d]pyrimidine,
pyrido[2,3-c]pyridazine, pyrido[3,2-b]pyridazine,
benzimidazolyl, indolyl, indazolyl, 1H-benzotriazolyl,
1Hpyrrolo[ 3,2-b]pyridinyl,
1H-pyrrolo[3,2-c]pyridinyl,
1H-pyrrolo[2,3-c]pyridinyl,
1H-pyrrolo[2,3-b]pyridinyl, 1Himidazo[
4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, 1H-[1
,2,3]triazolo[4,5-b]pyridinyl, 1H-[1
,2,3]triazolo[4,5- c]pyridinyl, pyrazolo[1
,5-a]pyridinyl, imidazo[2,1-b]thiazolyl,
3H-imidazo[4,5-b]-pyridinyl, imidazo[1,5- a]pyridinyl,
imidazo[1,2-a]pyridinyl, pyrrolo[1 ,2-a]pyridinyl,
pyrrolo[1,2-a]pyrazinyl, pyrrolo[1 ,2-c]pyrimidinyl,
pyrrolo[1 ,2-b]pyridazinyl, pyrrolo[1
,5-a]pyrimidinyl, imidazo[1 ,5-a]pyrimidinyl,
imidazo[1 ,2-a]pyrimidinyl, benzo[d]thiazolyl,
benzo[c][1 ,2,5]oxadiazolyl, benzo[d)isooxazolyl,
benzo[d)[1 .3]dioxolyl, benzo[f xazolyl,
benzofcflisothiazolyl, 5-phenylthiazolyl, 2-phenyl-1
,3,4-thiadiazolyl, 4-phenylthiazolyl, 4-phenyl-1 ,2,3-
thiadiazolyl, 5-phenyloxazolyl,
2-phenyl-1,3,4-oxadiazolyl, 5-phenyl-1
,2,4-oxadiazolyl, 3-phenyl-1 ,2,4- oxadiazolyl,
1-phenyl-1H-pyrazolyl, 4-phenyl-4H-1 ,2,4-triazolyl,
1-phenyl-1H-1,2,4-triazolyl, 2-(1H-1,2,4- triazol-1
-yl)pyridinyl, 2-(1 AV-pyrazol-1-yl)pyridinyl,
1,3-dihydrobenzo-2,2-dioxo[c]thiophene, benzo[d][1
,3]dioxole, 1H-indenyl-2(3H)-sulfone, phenoxyphenyl,
4-(2-oxooxazolidin-3-yl)phenyl, 2,1,3-
benzothiadiazolyl-2,2-dioxide,
or2-(4H-1,2,4-triazol-4-yl)pyridinyl. Such R2 groups
can be substituted as discussed herein. For example,
substitution can be by 1 to 2 of (CrC 3)alkyl, CN,
CHO, Cl, F, CF3, nitro, hydroxy, oxo, (CrC 3)alkanoyl,
(C2-C3)alkenyl, (C2-C3)alkynyl, or (CrC 3)alkoxy.
Other heterocyclics can also be used. See, e.g., US
5,747,467 (cols. 2-4) or US 2004/01 57787 (group Ar2
therein), which are fully incorporated by reference
herein. Any orientation (i.e., ring atom attached to
diradical 2) of R2 with respect to diradical 2 can be
used, even if not specifically mentioned above or
otherwise herein. For example, 1,8- naphthyridinyl is
a preferred group, which in some embodiments is
attached at the 4-position, and which may be
substituted, for example at the 3-position (ortho to
the position of attachment to the macrolide). Thus, a
first subgenus (1) is a subgroup of Formula I wherein
diradical 1 is absent or >CH2; diradical 2 is >CH(R6),
-C(O)O-, -C(O)N(R 6)-, -C(O)(CH2)m-, or -S(O)2(CH2)m-,
wherein m is 0 to 2; diradical 3 is >C(O); diradical 4
is >O; diradical 5 is >C(O) or >C(=NOR 19) ; diradical
6 is -(CH2)X-, wherein x is an integerfrom 0 to 4;
diradical 7 is -(CH2)y-, wherein y is an integer of
from 0 to 4; and wherein the sum of x+y is from 



2 to 4; R1 is H, OH, or methyl; each R11 and R12 is
independently H, (CrC 6)alkyl, (C3-C6)alkenyl, or (C3-
C6)alkynyl, any of which, except H, can be substituted
by 1 to 2 of: Cl, F, OH, (CrC 3)alkoxy, (CrC 3)alkoxy-
(Cr C3)alkoxy, oxo, (CrC 3)alkyl, halo-substituted (Cr
C3)alkyl, or (C1-C3)alkoxy-(C 1-C3)alkyl; R13 is H;
R19 is H or (CrC 6)alkyl which can be interrupted by 1
to 3 oxygen atoms and can be substituted by 4-10
membered carbo- or heterocyclic; each Ar is
independently (a) 9-10 membered heterocyclic, (b) 9-10
membered carbocyclic, (c) 4-6 membered heterocyclic,
or (d) 4-6 membered carbocyclic, wherein (c) or (d)
can be substituted by 4-6 membered heterocyclic or 4-6
membered carbocyclic; and wherein the foregoing Ar
ring systems (Ae., single ring, fused rings, or
nonfused bicyclic systems) can be substituted by 1 to
2 (alternatively, 3) of: nitro, Br, Cl, F, hydroxy,
(d-C 6)alkyl, CF3, OCF3, OCHF2, CHF2, CN, CHO, (C1-
C6)alkoxy (optionally substituted by CN),
(C1-C3)alkoxy-(C 1-C3)alkoxy, (CrC^alkoxy^d-C^alkyl,
oxo, (C1- C6)alkanoyl, (C2-C6)alkenyl, (C2-C6)alkynyl,
hydroxy-substituted (CrC 6)alkyl, -C(O)R11 , -OC(O)R
11 , - C(O)OR11 , -C(O)NR 11R12 , -OC(O)NR11R12-,
-NHC(O)R 11 , -NR11R12, -NR11SO2R12, -SO2NR11R12 , or
- S(O)pR11, wherein p is Oto 2. Alternatively, R13 can
be -C(O)(C1-C6 alkyl) in the above. Independently,
diradical 3 can alternatively be >CH0C(0)R 14,
>CHOC(O)NR 14R15, >CHOC(O)OR 15, >CHOC(O)CH(NR
14R15)((CRaRb)nAr), >CHOC(O)CH(NR 14R15)R14,
>CHOC(O)C(=N0R 14)((CRaRb)nAr), >CH0C(O)C(=NOR 14)R14,
>CHOC(O)(CR aRb)^Ar), or: A second subgenus (2) of
Formula I (meaning Formula I in its broadest sense
herein) is a subgroup of Formula I or of Subgenus 1,
wherein diradical 5 is >C(0); R3 is methyl; R5 is
ethyl; and R6 is H or (C1- C5)alkyl which can be
substituted by OH or (CrC 3)alkoxy. In some preferred
aspects thereof, diradical 2 in this subgenus can be
>CH(R6) (Subgenus 2a) or alternatively can be >SO2
(Subgenus 2b). A third subgenus (3) of Formula I is a
subgroup of any of Formula I or Subgenera 1 to 2,
wherein diradical 1. is absent or methylene; R1 is H;
and R6 (when present) is H or (CrC 3)alkyl, e.g.,
methyl. A fourth subgenus (4) of Formula I is a
subgroup of any of Formula I or Subgenera 1 to 3,
wherein diradical 6 is -(CH2)X-, wherein x is an
integer of from 0 to 3; diradical 7 is -(CH2)y- ,
wherein y is an integer from 0 to 3; and wherein the
sum of x+y is 2 to 3. The invention also includes the
subgenus incorporating all of the limitations of both
(3) and (4). A fifth subgenus (5) of Formula I is a
subgroup of any of Formula I or Subgenera 1 to 4,
wherein diradical 1. is absent; R2 is (a) 9-10
membered heterocyclic or carbocyclic or (b) 4-6
membered heterocyclic or carbocyclic, wherein (b) can
be substituted by 4-6 membered heterocyclic or
carbocyclic; R2 can be substituted by 1 to 2 of:
SO2R11, hydroxy-substituted (Cr C3)alkyl, (Cr
C3)alkyl, CN, nitro, CF3, OCF3, OCHF2, CHF2, CHO, F,
Cl, Br, hydroxy, (Cr C3)alkoxy (optionally substituted
by CN), (C1-C3)alkoxy-(C-i- C3)alkoxy, oxo, (CrC
3)alkanoyl, (C2-C6)alkenyl, or (C2-C6)alkynyl; and R6
(when present) is H. In some preferred embodiments
thereof, R2 is a substituted or unsubstituted 9-10
membered heteroaryl containing 1 to 3 nitrogen atoms.
The invention also includes the subgenus incorporating
the limitations of all of (3), (4), and (5). A sixth
subgenus (6) of Formula I is a subgroup of any of
Formula I or Subgenera 1 to 5, wherein diradicals 6
and 7 are both methylene.A seventh subgenus (7) of
Formula I is a subgroup of any of Formula I or
Subgenera 1 to 6, wherein R2 is (a) 9-10 membered
heterocyclic, or (b) 5-6 membered heterocyclic or
carbocyclic, wherein (b) is substituted by 5-6
membered heterocyclic or carbocyclic, and wherein R2
can be substituted by 1 to 2 of: - SO2R11 ,
hydroxy-substituted (Cr C3)alkyl, (Cr C3)alkyl, CN,
CHO, Br, Cl, F, CF3, OCF3, CHF2, OCHF2, nitro,
hydroxy, (Ci-C 3)alkoxy (optionally substituted by
CN), (CrC 3)alkoxy-(Ci-C 3)alkoxy, oxo, (CrC
3)alkanoyl, (C2-C6)alkenyl, or (C2-C6)alkynyl. The
invention also includes the subgenus combining all of
the limitations of both (6) and (7). A eighth subgenus
(8) of Formula I is a subgroup of any of Formula I or
Subgenera 1 to 7, wherein R2 is 9-10 membered
heterocyclic, in particular heteroaryl, containing 1
to 3 heteroatoms independently selected from N, S, or
O. Alternatively, R2 can be a 5-6 membered aryl or
heteroaryl which is substituted by a 5-6 membered aryl
or heteroaryl. R2 can be substituted, e.g., by 1 to 2
of: SO2R11 , hydroxy-substituted (Cr C3)alkyl, (Cr
C3)alkyl, CN, CHO, Cl, F, CF3, nitro, hydroxy, (Cr
C3)alkoxy-(Ci-C 3)alkoxy, oxo, (Cr C3)alkanoyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, or (Cr C3)alkoxy
optionally substituted by CN. R2 can also be any of
the headpieces specifically disclosed herein. In some
more particular embodiments, diradical 1 is absent, 2
is >CH2, >CH(CH3), or >SO2, 3 is >C(O), 4 is >O, 5 is
>C(0), 6 and 7 are both >CH2, R1 is H, R3 is methyl,
R4 is H or F, R5 is ethyl, and R13 is H. In these and
other embodiments, R2 can be selected from any of the
R2 groups of the examples or other material herein,
such as those described and listed above. A ninth
subgenus (9) is a subgroup of Formula I or Subgenus I,
wherein diradical 2 is >C(O), - C(O)N(R6)-, or
-C(O)O-; diradical 5 is >C(O); R3 is methyl; R5 is
ethyl; and R6 is H or (Cr C5)alkyl. More specifically,
in the above, diradical 1 can be absent or methyl;
diradical 6 can be -(CH2)X-, wherein x is from 0 to 3;
diradical 7 can be -(CH2)y- , wherein y is from 0 to
3; and wherein the sum of x+y is 2 to 3; and R6 can 



be H or methyl. Also, R2 in the above can be (a) 9-10
membered heterocyclic or carbocyclic, or (b) 4-6
membered heterocyclic or carbocyclic, wherein (b) can
be substituted by 4-6 membered heterocyclic or
carbocyclic; and R2 can be substituted by 1 to 2 of:
SO2, hydroxy-substituted (CrC 3)alkyl, (CrC 3)alkyl,
CN, CHO, Br, Cl, F, CF3, OCF3, OCHF2, CHF2, nitro,
hydroxy, (Cr C3)alkoxy (optionally substituted by CN),
(C1- C3)alkoxy-(CrC 3)alkoxy, oxo, (Ci-C 3)alkanoyl,
(C2-C6)alkenyl, or (C2-C6)alkynyl. The invention also
includes compounds described by any subgroup of the
variable definitions set forth in Formula I and any
subgenera thereof. 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((quinolin-5-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.06)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((1 H-benzoimidazol-7-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.11)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-((quinoxalin-8-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.12)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((quinolin-4-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.16)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((1 ,8-naphthyridin-4-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.20) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(1 S-(1 ,8-naphthyridin-4-yl)-
ethyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.23) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((pyrido[2,3-b]pyrazin-8-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.24) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1-(1 f?-(1 ,8-naphthyridin-4-yl)-
ethyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.25) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-((1 ,5-naphthyridin-4-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.26) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((1 ,6-naphthyridin-4-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.27)3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1
2,1 1-(oxycarbonyl-(1 -((quinoxalin-6-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.28)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((indazol-3-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.29)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((isoquinolin-4-yl)-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.30)
3-descladinosyi-1
1,12-dideoxy-2-fluoro-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(1 fl-(1 ,8-
naphthyridin-4-yl)-ethyl)-azetidin-3-yl)-imino)-erythr
omycin A. (Ex. 1.32) 3-descladinosyl-1
1,12-dideoxy-2-fluoro-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-((1 ,8-naphthyridin-
4-yl)-methyl)-azetidin-3-yl)-imino)-erythromycin A.
(Ex. 1.33) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((thiazolo[4,5-b]pyridin-7-
yl)-methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.35) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 -(1,5-naphthyridin-4-yl)-
ethyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.37) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 S-(1 ,5-naphthyridin-4-yl)-
ethyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.38) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 -(quinolin-4-yl)-propyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.61)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(1 -(quinolin-4-yl)-ethyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.62)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(1 -(quinolin-4-yl)-ethyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.63)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(1-(quinolin-4-yl)-butyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.64)
3-descladinosyl-1 1,12-dideoxy-6-O-methyi-3-oxo-12,1
1-(oxycarbonyl-(1-(1-(quinolin-4-yl)-butyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.65)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(phenyl-(pyridin-4-yl)-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.69) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(8-methoxyquinoline-5-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.70) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(3-methoxyquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.71) 



3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(3-methoxy-1 ,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.72) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(quinoline-3-carbonitrile-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.73) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(7-bromopyrido[3,2-
b]pyrazine-8-methyl)-azetidin-3-yl)-imino)-erythromyci
n A. (Ex. 1.74) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-bromo-1 ,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.75) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-chloro-1 ,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.76) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-bromopyridine-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.77)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(3-fluoropyridine-4-methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.78)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(3-chloropyridine-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.79) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((S)-1 ,8-naphthyridine-4-(2-
methoxyethyl-1-yl))-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 1.80) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((R)-1 ,8-naphthyridine-4-(2-
methoxyethyl-1-yl))-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 1.81) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4H-quinolizin-4-one-1-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.82) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(H-pyrazolo[1 ,5-a]pyridine-
4-methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.83) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(8-methoxyquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.84) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(1-fluoro-3-
methoxybenzene-2-methyl)-azetidin-3-yl)-imino)-erythro
mycin A. (Ex. 1.85)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(2-methoxynaphthalene-1-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.86)3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(1 ,3-difluorobenzene-2-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.87) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(2-
(trifluoromethoxy)benzene-1-methyl)-azetidin-3-yl)-imi
no)-erythromycin A. (Ex. 1.88) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(2-cyclopropyl-3Himidazo[
4,5-b]pyridine-7-methyl)-azetidin-3-yl)-imino)-e
iythromycin A. (Ex. 1.89) 3-descladinosyl-1
1,12-dideoxy-6O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(6-methoxyquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.90) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(naphthalene-1 -methyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.91)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(2-methylnaphthalene-1 -
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.92) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-methyl-3H-imidazo[4,5-
b]pyridine-7-methyl)-azetidin-3-yl)-imino)-erythromyci
n A. (Ex. 1.93) 3-descladinosyl-1
1,12-dideoxy-6-O-methyi-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 H-inden-2(3H)-sulfone-5- methyl
-azetidin-3-yl)-imino)-erythromycin A. (Ex. 1.94)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(quinoline-8-carbonitrile-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.95)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(quinoline-8-carbonitrile-5-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.96) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(2-ethoxynaphthalene-1 -
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.97) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-methylquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.98) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-methyl-1 ,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.99) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(6-chloro-3H-imidazo[4,5-
b]pyridine-7-methyl)-azetidin-3-yl)-imino)-erythromyci
n A. (Ex. 1.100) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-methoxy-1 ,5- 



naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.101) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(6-methoxyquinoline-5-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.102) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(2,4-dichlorobenzene-1 -
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.103) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(benzo[d][1 .3]dioxole-5-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.104) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(5-methoxyquinoxaline-8-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.105) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-bromo-1 ,5-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.106) 3-descladinosyl-1
1,12-dideoxy-6O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-chloroquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
1.107) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(3-ethoxy-1 ,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 1.108) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1 1-(oxycarbonyl-(1-(
pyridine-3-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.01)
3-descladinosyl-1 1,12-dideoxy-6O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(naphthalene-1 -sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.02)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(quinoline-8-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.03)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(isoquinoline-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.04)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(benzo[1 ,2,5]thiadiazole-4-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.06) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-cyanobenzenesulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.10)
3-descladinosyl-1 1,12-dideoxy-6O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(4-cyanobenzenesulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.11)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(4-(oxazol-5-yl)-
benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin A.
(Ex. 3.13)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(H-imidazo[1,2-a]pyridine-
3-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.15)3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1
2,1 1-(oxycarbonyl-(1 -(6-(1 H-pyrazol-1 -
yl)pyridine-3-sulfonyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 3.16) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbony!-(1-(imidazo[1 ,2-a]pyrimidine-
3-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.17)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(2-cyanobenzenesulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.18)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1 -(H-imidazo[1 ,5-a]pyridine-
1-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.19)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(4-(2,3,4,5-tetrahydro-3,5- dioxo-1
-triazin-q-yljbenzenesulfonyO-azetidin-S-yO-iminoJ-ery
thromycin A. (Ex. 3.20)
3-descladinosyi-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(2,3-dihydro-2-
oxobenzo[d]oxazole-5-sulfonyl)-azetidin-3-yl)-imino)-e
rythromycin A. (Ex. 3.22) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3,5-dimethyl-1 H-pyrazole-
4-sulfony)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.29) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(1
-(oxycarbonyl-(2,4-
dimethoxybenzenesulfonyl)-azetidin-3-yl)-imino)-erythr
omycin A. (Ex. 3.31)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
1-(oxycarbonyl-(5-(isoxazol-3-yl)thiophene-
2-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.33)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(3-(oxazol-5-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.35)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(3-(1H-pyrazol-3-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.36)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(4-(1H-pyrazol-5-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.39)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-1(-(3-(3-methylisoxazol-5-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.40) 



3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(3-(1,2,4-oxadiazol-3-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.41)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(2-oxoindoline-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.42)
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(2,3-dihydro-2-
oxobenzo[d]oxazole-5-sulfonyl)-azetidin-3-yl)-imino)-e
rythromycin A. (Ex. 3.43) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-(1 H-pyrazol-1-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.44) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-(1 ,2,3-thiadiazol-4-
yl)benzenesu!fonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.45) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(5-cyanonaphthalene-1 -
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.49) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbony!-(1
-(3-cyano-4-(1 H-pyrazol-1 - .
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.50) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1 1-(oxycarbonyl-(1
-(4-(2-methyl-2H-tetrazol-5-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.51) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1 1-(oxycarbonyl-(1
-(4-(1 H-1 ,2,4-triazol-1 -
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.52) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(4-(6-
methylbenzo[d]thiazol-2-yl)benzenesulfonyl)-azetidin-3
-yl)-imino)-erythromycin A. (Ex. 3.54)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(4-(2H-1,2,3-triazol-2-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.55) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-(1 ,3,4-oxadiazol-2-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.56) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3H-benzo[d][1 ,2,3]triazole-
5-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.57) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-(1 H-pyrazol-1 -
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.58) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-(5-methyl-1 ,3,4-
oxadiazol-2-yl)benzenesulfonyl)-azetidin-3-yl)-imino)-
erythromycin A. (Ex. 3.60) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-(5-methyl-1 ,3,4-
oxadiazol-2-yl)benzenesulfonyl)-azetidin-3-yl)-imino)-
erythromycin A. (Ex. 3.61) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(3-(1 ,3,4-oxadiazol-2-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.62)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(3-(1,2,3-thiadiazol-4-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.63)3-descladinosyI-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-(oxazol-2-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.65) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-(pyridazin-3- "
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.72) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-(1 ,3,4-thiadiazol-2-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.76)
3-descladinosyl-11,12-dideoxy-6O-methyl-3-oxo-12,11-(o
xycarbonyl-(1-(3-cyano-4-
fluorobenzenesulfonyl)-azetidin-3-yl)-imino)-erythromy
cin A. (Ex. 3.77) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(benzo[d]thiazole-6-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.79) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11-(oxycarbonyl-(1
-(5-(1 H-pyrazol-1 -
yl)pyridine-3-sulfonyl)-azetidin-3-yl)-imino)-erythrom
ycin A. (Ex. 3.80) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-(3-fluoro-4-(1 H-imidazol-1 -
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.81)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(4-(1 H-imidazol-1 -
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.82)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(1H-indazole-6-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.85)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(3-fluoro-4-(1 H-pyrazol-1 -
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.86)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(1H-indazole-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.87)
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(4-fluoro-3-(oxazol-5- 



yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin
A. (Ex. 3.88) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(quinoline-6-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.89)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(2-methylbenzo[d]thiazole-
5-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.90)
S-descladinosyl-H.^-dideoxy-e-O-methyl-S-oxo-^.H-^xyca
rbonyl^i-^aphthalene^-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex.3.91)
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(1-(phthalazine-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.92)
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(quinoxaline-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.93)
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(1-methyl-1 H-indazole-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.94) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 ,3-dihydrobenzo-2,2-
dioxo[c]thiophene-5-sulfonyl)-azetidin-3-yl)-imino)-er
ythromycin A. (Ex. 3.95) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(2-methyl-2H-indazole-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.96) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(6-chloroimidazo[2,1-
b]thiazole-5-sulfonyl)-a2etidin-3-yl)-imino)-erythromy
cin A. (Ex. 3.97) 3-descladinosyl-1
1,12-dideoxy-2-fluoro-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(quinoxaline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.98) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-cyano-4-
ethoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-erythr
omycin A. (Ex. 3.99) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(quinoline-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.100)
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(8-methoxyquinoline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.101) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(8-ethoxyquinoline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.102) 3-descladinosyl-1
1,12-dideoxy-2-fluoro-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-cyano-4-
ethoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-erythr
omycin A. (Ex. 3.103) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(benzo[d]isothiazole-6-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.104) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-ethoxy-3-
methoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-eryth
romycin A. (Ex. 3.105) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(5-chloro-2-
methoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-eryth
romycin A. (Ex. 3.106) 3-descladinosyl-1
1,12-dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-chlorobenzene-1 -
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.107)3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(4-acetamidobenzene-1 -
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.108) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(3-(cyanomethoxy)-4-
methoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-eryth
romycin A. (Ex. 3.109) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(3-(4-
fluorophenoxy)benzene-1-sulfonyl)-azetidin-3-yl)-imino
)-erythromycin A. (Ex. 3.110) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(8-methylquinoline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.1 11) S-descladinosyl-ii.^-dideoxy-
QO-methyl-S-oxo-^.H-^xycarbonyl^i^
d-methoxyquinoxaline- d-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.112) 3-descladinosyl-1 1,1
2-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1-(8-
(difluoromethoxy)quinoline-5-sulfonyl)-azetidin-3-yl)-
imino)-erythromycin A. (Ex. 3.113) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(8-methylquinoxaline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.1 14) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-(4-(2-oxooxazolidin-3-
yl)benzene-1-sulfonyl)-azetidin-3-yl)-imino)-erythromy
cin A. (Ex. 3.115) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1 ,3-dimethyl-2, 1,3-
benzothiadiazole-2,2-dioxideO-5-sulfonyl)-azetidin-3-y
l)-imino)-erythromycin A. (Ex. 3.116)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(3-ethyl-1 -methyl-1 Hindazole-
5-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex.
3.117) 



3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(benzhydryl)-(azetidin-3-yl)-
methyl)-imino)-erythromycin A. (Ex. 4.01)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((quinolin-6-yl)-methyl)-
(azetidin-3-yl)-methyl)-imino)-erythromycin A. (Ex.
4.14) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((1 H-pyrrolo[2,3-b]pyridin-
3-yl)-methyl)-(azetidin-3-yl)-methyl)-imino)-erythromy
cin A. (Ex. 4.18) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((6-methyl-1 Hbenzo[
d]imidazol-7-yl)-methyi)-(azetidin-3-yl)-methyl)-imino
)-erythromycin A. (Ex. 4.44) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1 1-(oxycarbonyl-(1-((1
H-pyrrolo[2,3-b]pyridin-3-yl)-
methyl)-(azetidin-3-yl)-methyl)-imino)-3-((2-methylpyr
rolidine)-1-carbonyl)-erythromycin A. (Ex. 5.03)
3-descladinosyl-11,12-dideoxy-6-O-methyl-12,11-(oxycar
bonyl-(1-((quinolin-8-yl)-methyl)-(azetidin-
3-yl)-methyl)-imino)-3-((2-methylpyrrolidine)-1-carbon
yl)-erythromycin A. (Ex. 5.04) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-1 2,1 1-(oxycarbonyl-(1 -((1
H-pyrrolo[2,3-b]pyridin-3-yl)-
methyl)-(azetidin-3-yl)-methyl)-imino)-3-((2-(3-fluoro
phenyl)-pyrrolidine)-1-carbonyl)-erythromycin A. (Ex.
5.05)
3-descladinosyl-11,12-dideoxy-6-O-methyl-12,11-(oxycar
bonyl-(1-((1H-pyrrolo[2,3-b]pyridin-3-yl)-
methyl)-(azetidin-3-yl)-methyl)-imino)-3-((2-(3-fluoro
phenyl)-pyrrolidine)-1-carbonyl)-erythromycin A. (Ex.
5.06)
3-descladinosyl-11,12-dideoxy-6-0-methyl-12,11-(oxycar
bonyl-(1-((1H-pyrrolo[2,3-b]pyridin-3-yl)-
methyl)-(azetidin-3-yl)-methyl)-imino)-3-(pyrrolidine-
1-carbonyl)-erythromycin A. (Ex. 5.10)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-((quinolin-5-yl)-methyl)-(/ :?)-
pyrrolidin-3-yl)-imino)-erythromycin A. (Ex. 9.02)
3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -((1 H-pyrrolo[2,3-b]pyridin-
3-yl)-methyl)-(R)-pyrrolidin-3-yl)-imino)-erythromycin
A. (Ex. 9.03) 3-descladinosyI-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((1 ,8-naphthyridin-4-yl)-
methyl)-(fl)-pyrrolidin-3-yl)-imino)-erythromycin A.
(Ex. 9.05) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((1 H-benzo[d]imidazol-4-
yl)-methyl)-(fl)-pyrrolidin-3-yl)-imino)-erythromycin
A. (Ex. 9.06) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((isoquinolin-5-yl)-methyl)-
(fi)-pyrrolidin-3-yl)-imino)-erythromycin A. (Ex.
9.07)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(1-((1H-indazol-3-yl)-methyl)-
(fl)-pyrrolidin-3-yl)-imino)-erythromycin A. (Ex.
9.09) 3-desc!adinosyl-1 1,12-dideoxy-2-f
luoro-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(1Hbenzotd]
imidazole-2-carboxyl)-((fl)-pyrrolidin-2-yl)-methyl)-i
mino)-erythromycin A. (Ex. 10.27) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1
1-(oxycarbonyl-(1-((quinoxalin-8-yl)-methyl)-
((S)-pyrrolidin-3-yl)-methyl)-imino)-erythromycin A.
(Ex. 11.02) 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-((1 H-pyrrolo[2,3-b]pyridin-
3-yl)-methyl)-((S)-pyrrolidin-3-yl)-methyl)-imino)-ery
thromycin A. (Ex. 11.05) 3-descladinosy!-1
1,12-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonyl-(1
-((quinolin-4-yl)-methyl)-
((S)-pyrrolidin-3-yl)-methyl)-imino)-erythromycin A.
(Ex. 11.11) Other embodiments include the examples
herein and the compounds within the scope of this
document. Of note are compounds having an in vitro a
MIC of about 8 mg/mLorless (preferably 4 mg/mLor less)
against S. pyo. that is resistant to clarithromycin
by, e.g., an erm B mechanism (e.g., S. pyogenes 1079)
and/or an in vitro MIC of about 0.5 mg/mL or less
against S. pneumo. that is resistant to clarithromycin
by, e.g., an efflux mechanism. Examples are provided.
The present invention is not limited to the
erythromycin modifications referred to above. For
example, C-3 modifications referred to in US
2003/0100518 (e.g., page 1); US 6,472,371 (e.g.,
column 1); US 6,140,479 (e.g., column 2); US 6,043,226
(e.g., column 4); and US 2002/0115621 (e.g., page 1)
can be used; C-5 modifications referred to in US
2003/0100518 (e.g., page 4) can be used; C-6
modifications referred to in US 2003/0100742 (e.g.,
page 3); US 2003/0100518 (e.g., page 4); US 6,075,133
(e.g., columns 4-7); and US 2002/0115621 (e.g., page
2) can be used; C-8 modification referred to in US
2003/01 0051 8 (e.g., page 1) can be used; C-9
modifications referred to in US 4,474,768; US 4,51
7,359; and US 2003/0100518 (e.g., page 1) can be used;
C-12 modifications referred to in US 2003/0013665
(e.g., pages 12-14); and WO 03/004509 can be used;
C-13 modifications referred to in US 2003/0100518
(e.g., page 5); and US 2003/0013665 (e.g., page 2) can
be used. The foregoing documents also refer to methods
of preparing analogs. These documents are fully
incorporated by reference herein. The present
invention includes intermediates. For example, the
invention includes compounds wherein 2-R2 is H or a
protecting group such as Bzh, e.g., 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo- 12,1
1-(oxycarbonyl-(azetidin-3-yl)-imino)-erythromycin A
or 3-descladinosyl-1 1,12-dideoxy-6-O-methyl-3- 



oxo-12,11-(oxycarbonyl-((1-benzhydryl)-azetidin-3-yl)-
imino)-erythromycin A. The invention also includes
precursors of 2-R2 such as 1-[1 ,8]napthyridinyl-4-yl
ethanol or 1-[1,8]napthyridinyl-4-yl ethanone. General
Preparation Methods The compounds of the present
invention can be prepared according to the
descriptions, schemes, and examples herein, which are
non-limiting, in combination with the knowledge of the
skilled artisan. Erythromycin and clarithromycin
compounds, many of which are known in the art and are
commercially available, can be suitable starting
materials for preparing compounds of the invention.
See, e.g., US 2,653,899; 2,823,203; and 4,331,803.
These documents are fully incorporated by reference
herein. Known fermentation methods can be used to
introduce various C-13 modifications (Formula I, R5).
For example, US 2003/0100518 describes the preparation
of such compounds at pages 22-27 and refers to, e.g.,
US 6,437,151 and WO 99/35157. See also US 6,472,371 at
columns 25-32. All of the above documents are fully
incorporated by reference herein. Known methods can be
used to introduce variation at the C-6 position
(Formula I, R3). For example, US 6,075,133, columns
55-58, describes alkylations at C-6. The above
documents are fully incorporated by reference herein.
Appropriate functional group protection and
deprotection can be required for certain
transformations. Known methods can be used to protect
at 21and 4" (Formula I, R13 and R16) . Incorporation
of R13 and R16 groups can be accomplished by reaction
of a compound of Formula Il (Scheme I) where R13 and
R16 are hydrogen with an acid anhydride or acid
chloride containing an R13 group in a solvent such as
DCM, THF, or toluene in the presence of a base such as
TEA and in the presence of an activator or catalyst
such as DMAP at about RT for about 2 to 24 h. If 2 eq.
of anhydride or acid chloride are used, an R13 group
will be installed at both R13 (C-21) and R16 (C-4").
If 1 eq. is used, only group R13 will be installed. A
group R16 can then be installed (at C-4") in a
subsequent step, thus differentiating R13 from R16.
Various protecting groups (R13 and R16) can be used,
such as those described in Greene et al., infra,
including known acyl,carbamoyl, and silyl protecting
groups, and the like, which can be introduced by known
methods. In some preferred embodiments, the protecting
reagent is acetic anhydride. Other examples of
hydroxy-protecting groups include methylthiomethyl,
TMS, TBDMS, TBDPS, ethers such as methoxymethyl, and
esters including Ac, Bz, and the like. Examples of
aprotic solvents include DCM, chloroform, DMF, THF,
NMP, DMSO, diethylsulfoxide, DMF,
N,N-dimethylacetamide, hexamethylphosphoric triamide,
a mixture of any of the foregoing with or without any
of: ether, THF, 1,2-dimethoxyethane, MeCN, EtOAc,
acetone or the like. Other modifications are known in
the literature and to the ordinarily skilled artisan.
Compounds can be further modified, e.g., as depicted
in Schemes 1 to 3 to obtain the compounds of Formulas
IV-VII, XVI, and XVII, i.e., compounds wherein
diradical 3 is >C(O), 4 is -O-, and 5 is
-C(O)-.Formula V Scheme 1 illustrates preparation of
compounds of Formulas IH-VII. Formula III can be
prepared as in Step 1a by reaction of Formula Il
(wherein R13 and R16 are not hydrogen and the R13 and
R16 groups contain no unprotected primary alcohols or
primary or secondary amines) with about 3 to 5 eq. of
CDI. See, e.g., J. Org. Chem., 53, 2340 (1988), which
is incorporated herein by reference in its entirety.
The reaction can be carried out in an aprotic solvent
such as MeCN, THF, IPE, DMF, or a mixture thereof in
the presence of about 2 to 5 eq. of a base such as DBU
at about 25 to 4O0C for about 2 to 12 h. A compound of
Formula IV can be prepared as in Step 1b from the
corresponding compound of Formula III by reaction with
the primary amine of a desired N-11 side chain in a
solvent such as MeCN or DMF in the presence of a base
such as TEA or DBU at about 40 to 8O0C for about 12 to
72 h. Group P in Formula IV represents a suitable
protecting group or can be represent a headpiece 2-R2
as defined herein for Formula I. The cladinose moiety
of Formula IV can then be removed as in Step 1c by
reaction with an acid such as HCI, e.g., in a binary
solvent mixture containing water and an alcohol such
as EtOH at about RT to 450C, preferably about RT to
4O0C, for about 6 to 24 h, thus affording Formula V.
Representative acids include dilute HCI, sulfuric
acid, perchloric acid, chloroacetic acid,
dichloroacetic acid, or trifluoroacetic acid. Suitable
solvents for the reaction include MeOH, EtOH, IPA,
butanol, or the like, and mixtures. Step 1d
illustrates oxidation of the C-3 hydroxyl group to an
oxo group to obtain Formula Vl. This can be
accomplished using, e.g., a modified Swern oxidation.
For example, a compound of Formula Vl can be reacted
with EDC and pyridinium trifluoroacetate.in a solvent
such as DCM at about RT to 500C for about 6 to 24 h.
When P is a protecting group, deprotection of Formula
Vl and introduction of a desired substituent can be
accomplished by hydrogenation. For a compound of
Formula Vl wherein group P represents a protecting
group such as Bzh, Bn, or CBZ, this group can be
removed by reaction with hydrogen gas at about 1 to 4
atmospheres of pressure in the presence of a catalyst
such as palladium on carbon or palladium hydroxide on
carbon in a solvent such as MeOH, EtOH, EtOAc, or THF
at about 25 to 6O0C for about 4 to 24 h. In the case
where group P is a protecting group such as BOC, this
group can be removed 



by reaction with TFA in a solvent such as DCM at about
0 to 250C for about 0.5 h, or can be removed by
reaction with an acid such as HCI in, e.g., a solvent
mixture containing water with MeOH, EtOH, or THF at
about 25 to 5O0C for about 1 to 6 h.Once a protecting
group is removed, a new group of the structure 2-R2
can be incorporated into a compound of Formula Vl,
e.g., in one of the following ways: 1) where diradical
2 is -C(O)(CH2)n- , a carboxylic acid containing a
group (CH2)nR2 can be reacted in the presence of a
carbodiimide such as EDC in the presence of an
activator such as HOBT and/or DMAP in a solvent such
as DCM, DMF, THF or MeCN at about 25 to 4O0C for about
2 to 20 h. Alternatively, an acid chloride containing
a group R2 can be coupled in a solvent such as DCM1
THF or MeCN in the presence of a base such as TEA,
DIEA, NaHCO3, or potassium carbonate at about 0 to
4O0C for about 1 to 8 h; 2) where diradical 2 is
-SO2(CH2)m- or -SO2N(R6)- a sulfonyl chloride or
sulfamoyl chloride containing a group (CH2)mR2 or
N(R6)R2 can be reacted in the presence of a base such
as TEA, DIEA, NaHCO3, or potassium carbonate in a
solvent such as DCM, DMF, THF, or MeCN at about 25 to
4O0C for about 30 min. to 4 h; 3) where diradical 2 is
-(C(R6)(R7))n- , an aldehyde containing a group R2 or
a ketone containing R6-C(O)-(C(R6)(R7))n-, can be
similarly reacted in the presence of a base in a
solvent such as MeOH, EtOH, DCM or THF, in some cases
requiring the addition of 4A molecular sieves, at
about 25 to 6O0C for about 2 to 18 h to form the
corresponding imine, which can then be further reacted
with a reducing agent such as sodium cyanoborohydride
or sodium triacetoxyborohydride at about 25 to 400C
for about 4 to 24 h; 4) where diradical 2 is
-(C(R6)(R7))n- , a halide or sulfonate containing a
group -(C(R6)(R7))n-R2 can be reacted in the presence
of a base at about 25 to 15O0C in a solvent such as
DCM, THF, or MeCN, for about 0.1 to 12 h; 5)where
diradical 2 is C(O)N(R6), an isocyanate containing a
group R2 or a carbarn oylchloride of the structure
CIC(O)N(R 2)(R6) can be reacted in the presence of a
base such as TEA, DIEA, NaHCO3, or potassium carbonate
in a solvent such as DCM, DMF, THF, or MeCN at about
25 to 6O0C for about 2 to 8 h; and 5) where diradical
2 is C(O)O(CH2)n, a chloroformate containing a group
(CH2)n-R2 can be reacted in the presence of a base
such as TEA, DIEA, NaHCO3, or potassium carbonate in a
solvent such as DCM, THF, or MeCN at about 25 to 4O0C
for about 30 min. to 4 h, thus completing the
inter-conversion of group 2-R2. (Preparation of the
reagents for introducing 2-R2 to the macrolide is
discussed below.) Formula VII can be prepared as in
Step 1e by first generating an anion/enolate at the
C-2 carbon by reaction of Vl with a base such as
sodium hydride, lithium diisopropylamide, or lithium
hexamethyldisilazide in a solvent such as DMF at a
about -50 to -3O0C for about 10 to 30 min. This anion
can then be reacted with a variety of electrophiles
including an electropositive fluorinating agent such
as Selectfluor(r) (marketed by Air Products and
Chemicals, Inc). Incorporation of a group R4 in this
manner can be carried out before or after the
inter-conversion of group 2-R2 described in Step 1d,
however, might be limited in some cases to the
compatibility of group 2-R2 to the conditions of R4
installation just described. For this chemistry to
proceed, group R13 cannot be hydrogen. In a final
step, a non-hydrogen R13 group for either Vl or VII
can be removed (replaced by hydrogen) as known in the
art by reaction in a solvent such as MeOH at about 25
to 6O0C for about 6 to 24 h to remove acyl, or TBAF in
THF for silyl. Group R13 or R16 can be similarly
removed from any final compound of the present
invention.Alternatively, a compound of Formula Vl
wherein 3 is >C(O), 4 is -O-, and 5 is -C(O)- can be
prepared as outlined in Scheme 2. As in Step 2a,
Formula Il can be converted to the cyclic carbonate
VIII by treatment under anhydrous conditions with a
phosgene equivalent such CDI, disuccinylcarbonate or
ethylenecarbonate in a solvent such as DCM1MeCN,
benzene, toluene, or a mixture thereof in the presence
of a base such as TEA, DlEA, NaHCO3, or potassium
carbonate at about 25 to 5O0C for about 2 to 20 h. The
cladinose moiety can be removed as in Step 2b, either
by mild aqueous acid hydrolysis or by enzymatic
hydrolysis, as described in Step 1c, to afford Formula
IX. Step 2c illustrates oxidation of Formula IX to the
ketone X using a modified Swern oxidation procedure,
as discussed above for Scheme 1. Alternatively, this
reaction can be affected by reaction of IX with the
complex formed between N-chlorosuccinamide with
dimethylsulfide in a solvent such as DCM at about -20
to O0C for about 1 h, followed by reaction with at
least about 2 eq. of a base such as TEA at about -20
to O0C for about 1 h followed by an additional
reaction time of about 1 h at about 250C.Formula Xl
can be prepared as in Step 2d by treatment under
anhydrous conditions by reaction with CDI in the
presence of a base such as DBU in a solvent such as
DCM or DMF at about 25 to 4O0C for about 24 to 48 h.
This conversion can also be done stepwise by first
treating a compound of Formula X with about 1 to 3 eq.
of a base such as DBU in a solvent such as benzene or
toluene at about 40 to 8O0C for about 4 to 24 h. The
resulting allylic alcohol can then be treated with a
base such as sodium hydride in a solvent such as THF
or DMF at about 40 to O0C for about 10 to 30 min. The
anion produced can then be reacted with CDI generating
the corresponding compound of Formula Xl. Formula Vl
can be obtained as in Step 2e by treatment with a
desired primary amine, in the general manner of Scheme
1. When P is a protecting group, it can be replaced
with a desired substituent, as described in Scheme 1.
Moreover, Formula Vl can be halogenated, etc., as
discussed above for Scheme 1. Scheme 3 



Formula XlCompounds of the present invention wherein
diradical 3 is >C(O), 4 is a group N-R,10 , and 5 is -
C(O)- can be prepared as in Scheme 3, starting from
Formula Xl. Similar methods are referred to in US
2003/0013665 (pages 7-14) and US 2002/0052328 (page
5), which are fully incorporated herein by reference.
Ketene acetal XII can be prepared as in Step 3a by
treating Xl with a base, such as DBU, 1,5-
diazabicyclo[4.3.0]non-5-ene, DIEA, TEA, lithium
hexamethyldisilazide, or potassium
hexamethyldisilazide, preferably DBU, in the presence
of a polar aprotic solvent, such as MeCN, DMF, or THF,
preferably MeCN. The reaction can be stirred at about
20 to 1000C, preferably about 60 to 8O0C, for about 30
min. to 3 h. Azide XIII can be prepared as in Step 3b
with about 3 eq. of an azidonation reagent such as
trimethylsilylazide, sodium azide or tributyltin
azide, preferably trimethylsilylazide, in the presence
of a Lewis acid, such as tin-tetrachloride,
titanium(IV)chloride, boron trifluoride diethyl
etherate, or aluminum trichloride, preferably
tin-tetrachloride, and an aprotic solvent. Suitable
solvents include DCM, dichloroethane, chloroform, or
carbontetrachloride, preferably DCM. The reaction can
be started at about -8O0C and warmed to about 250C and
subsequently reacted for about 4 to 24 h. Reduction as
in Step 3c of Formula XIII to obtain Formula XIV can
be achieved by treatment with a reducing metal such as
zinc in an acid such as acetic acid at about RT for
about 30 min. to 2 h. Amine XIV can be converted to
the corresponding isocyanate by treatment with
phosgene or triphosgene in the presence of a base,
such as TEA or pyridine, and an aprotic solvent, such
as THF or dioxane. The reaction can be carried out at
about 0 to 5O0C, preferably about O0C, for about 0.5
to 12 h, preferably about 30 min.The isocyanate can be
converted to cyclic urea XV as in Step 3d by reaction
with a desired primary amine in the presence of an
aprotic solvent, such as THF, dioxane, or DMF to form
a linear urea. The reaction can be carried out at
about 0 to 1000C, preferably about 250C, for about 0.5
to 12 h, preferably about 6 h. The resulting product
can then be heated in the presence of a base such as
potassium hydroxide in a solvent such as toluene at
about 60 to 8O0C for about 10 to 30 min. to form the
corresponding cyclic urea XV. The reaction can be
carried out at about 25 to 1000C, preferably about
8O0C, for about 0.5 to 12 h, preferably about 3 h.
Where R10 is to be other than H, the compound can be
treated with a strong base such as KHMDS at about -10
to 250C, in a solvent such as THF, for about 1 to 4 h
in the presence of, e.g., an alkyl or allyl halide,
e.g., about at least 1 eq. of R10-L, wherein L is a
suitable leaving group such as halogen, or
alternatively, mesylate or tosylate, at the time and
temperature conditions noted above. Group P of a
compound of Formula XV is a protecting group, the
inter-conversion of the 2-R2 group can be accomplished
in the same manner as Scheme 1. Incorporation of a
group R4 (as in Step 3e) to form a compound of Formula
XVI can be carried out in a manner analogous to that
described in Scheme 1. Scheme 4 Formula Vl or XV 4c
4eCompounds of the present invention where diradical 3
is >C(O), 4 is -O- or -N(R10)-, and 5 is other than
-C(O)-, can be prepared as in Scheme 4. A starting
compound of Formula Vl or XV can be treated with a
hydroxyl amine of structure R19O-NH 2 as a free-base
or hydrochloride salt in the presence of a base such
as TEA in a solvent such as DCM or THF at about RT for
about 4 to 24 h, thus providing Formula XVII as in
Step 4a. Where R19 is H, a compound of Formula XVII
wherein R19 is other than hydrogen can be prepared by
reaction of the corresponding compound where R19 is
hydrogen with an alkyl halide or substituted alkyl
halide in a solvent such as DCM, MeCN, or DMF in the
presence of a base such as TEA, DIEA, or NaHCO3 at
about 25 to 6O0C for about 1 to 24 h. Where R19 of
XVII is H, a compound of Formula XVIII can then be
prepared as in Step 4b by reaction of XVII with a
reducing agent such as TiCI3 in a solvent such as MeOH
or EtOH at about RT for about 4 to 24 h. A compound of
Formula XIX can be prepared as in Step 4c by reaction
of XVIII, e.g., as described in US 2004/0171818, which
is fully incorporated by reference herein, in DCM in
the presence of TEA and with an acylating agent
containing a desired R19 group. A compound of Formula
XX can be prepared as in Step 4d by reaction with a
reducing agent such as sodium cyanoborohydride or
sodium triacetoxyborohydride in a solvent such as
water, MeOH, EtOH, or a mixture thereof at about RT
for about 12 to 24 h. A compound of Formula XXI can be
prepared as in Step 4e by reductive amination using an
aldehyde containing an R8 group as described in J .
Med. Chem., 33, 3086 (1990), which is fully
incorporated by reference herein. Alternatively,
direct alkylation can be employed. In the case where
R8 and R9 are both non-hydrogen, sequential reductive
aminations can be performed on a compound of Formula
XX using aldehydes containing groups R8 and R9. XXI
can be fluorinated. According to ordinary skill in the
art, 



modifications at C-9 (diradical 5 in Formula I) are
general to the compounds of Formula I. See also, EP
0345627 and WO 02/57286, which are also fully
incorporated by reference herein.XXII Formula XVII
XXIII Compounds of the present invention wherein
diradical 3 is >C(O), 4 is -O- or -N(R,10x)-, and 5 is
- C(O)NR19- or -N(R19)C(O)- can be prepared as in
Scheme 5 and referred to in, e.g., US 6,262,030, which
is fully incorporated by reference herein. Compounds
wherein diradical 3 is other than >C(O) can be
prepared according to Scheme 6. Similar
transformations are known, e.g., as in JP2001 -72669,
which is fully incorporated by reference herein. A
compound of Formula V or corresponding intermediate
being modified, e.g. C-9 (diradical 5) as disclosed
herein or known in the art, can be reacted with a
desired carboxylic acid in the presence of a
carbodiimide such as EDC in the presence of an
activating agent such as HOBT or DMAP in a solvent
such as DCM at about 25 to 4O0C for about eight to 48
h, thus forming Formula XXIV (wherein diradical 3 is
other than >C(O)- or >CHOC(O)N(R 14)R15) as in Step
6a. This transformation can only be carried out on a
compound of Formula V wherein group R13 is not
hydrogen. In the cases where group P is a protecting
group, the inter-conversion of group 2-R2 can be
accomplished in the same manner as that described in
Scheme 1. At this point the protecting group R13 can
then be removed in a similar manner to that described
in Scheme 1. A compound of Formula XXV can be formed
as in Step 6b by reaction with about 1 to 3 eq. of
bissuccinimidyl carbonate in a solvent such as MeCN,
in the presence of a base such as TEA or DIEA at about
RT for about 2 to 8 h. This transformation can only be
carried out on a compound wherein group R13 is not
hydrogen.Scheme 6 A compound of Formula XXVI can then
be prepared as in Step 6c by reaction with an amine of
the structure HNR14R15 in a solvent such as DCM, THF,
DMF, or MeCN in the presence of a base such as TEA or
DIEA at about RT for about 30 min. to 4 h. In the
cases where group P is a protecting group, the
interconversion of the 2-R2 group can be accomplished
in the same manner as that described in Scheme 1. At
this point the protecting group R13 can be removed as
described in Scheme 1. See also US 2003/0100518 (e.g.,
page 1); US 6,472,371 (e.g., column 1); US 6,140,479
(e.g., column 2); US 6,043,226 (e.g., column 4); and
US 2002/0115621 (e.g., page 1), which are fully
incorporated by reference herein. A group [l-(Ring A)]
for bridging N-11 to group 2-R2 of Formula I can be
derived from any differentially protected diamine, and
can be incorporated into a macrolide as illustrated in
Schemes 1 - 6. For illustration, preparations of some
differentially protected tethering groups are
described in Schemes 7 - 9. Alternatively, the tether
and headpiece group 2-R2 can be prepared as a single
unit and incorporated as such into the macrolide also
as in Schemes 1-6.Scheme 7 Scheme 8 8cScheme 9 11 9c
12 13 14 Scheme 7 illustrates the preparation of
certain tether groups containing an azetidine moiety,
wherein R1 is H or alkyl. Methanesulfonic acid
1-benzhydryl-azetidin-3-yl ester (Compound 1 of Scheme
7, wherein R1 is H) is known in the art and can be
purchased from Oakwood Products. Compound 1 can be
converted as in Step 7a to the corresponding azide by
dissolving in an appropriate polar organic solvent,
preferably DMF, adding sodium azide in excess and
heating the resulting mixture to about 60-100 0C,
preferably about 800C, for about 12 to 24 h. After
aqueous workup, the crude azide product can then be
treated with excess triphenyl phosphine and refluxed
in a solvent such as THF for about 3-10 h. This
mixture can be hydrolyzed by adding NH4OH and heating
to about 50 to 700C for about 12-24 h, yielding
Compound 2. Compound 3, wherein R1 is H or alkyl can
be prepared as in Step 7b by displacement of the
mesylate with cyanide followed by lithium aluminum
hydride reduction, e.g., using the method of Frigola,
J., etal., J. Med. Chem., 36(7), 801 (1993), which is
fully incorporated by reference herein. Scheme 8
illustrates preparation of certain other tether groups
containing an azetidine moiety, wherein R1 is OH or F.
Starting ketone 4 is known and commercially available.
Compound 5 can be prepared by reaction of 4 as in Step
8a with potassium cyanide in the presence of sodium
bisulfite in a solvent such as dioxane, THF, or EtOAc
or a combination thereof at about 0 to 250C for about
24 to 48 h. See also, WO 04/94407, which is fully
incorporated by reference herein. As in Step 8b,
reduction of Compound 5 to amine 6 can be carried out
by reaction with an excess of 



about 2 eq. lithium aluminum hydride in a solvent such
as THF at about 0 to 250C for about 4 to 6 h. Compound
7 can be prepared as in Step 8c by reaction of
Compound 5 with DAST by the method of Stelzer et al.,
Tetrahedron Asymmetry, 4, 161 (1993), which is fully
incorporated by reference herein. Reduction of
Compound 7 to amine 8 can be conducted as in Step 8d
in an analogous manner to that described for Step 8b.
Preparation of tether intermediates 1 1 and 14 can be
conducted as outlined in Scheme 9. From Compound 9,
wherein n is 1 to 3, epoxidation to form the
corresponding Compound 10 can be achieved byreaction
with trimethylsulfoniumiodide in the presence of a
strong base such as sodium hydride in a solvent such
as DMF, DCM or DMSO, preferably DMF, at about RT for
about 8 to18 h. Corresponding Compound 11 can be
prepared by reaction with NH4OH at about 25 to 8O0C
for about 1 to 6 h, as in Step 9b. Compound 15 can be
prepared from 9 as in Steps 9c-e in an analogous
manner to Scheme 8. The headpiece reagents (i.e.,
reagents for forming Formula I, 2-R2 or Scheme 1,
group P) to be reacted with the cyclic amine (Formula
I, Ring A) nitrogen of the macrolide template for the
examples are commercially available, known in the art,
within the ordinary skill in the art in view of this
specification, or described or enabled herein by
Scheme 10 and Preparations 9 to 26. Sulfonylchlorides
used to prepare sulfonamides can be prepared in
different ways. Aromatic or heteroaromatic systems can
be reacted with excess chlorosulfonic acid in a
solvent such as chloroform at about 50 to 8O0C for
about 12 to 48 h. After concentration, the
intermediate sulfonic acid can be converted to the
corresponding sulfonyl chloride by treatment with
phosphorous oxychloride at reflux for about 12 to 24
h. Scheme 10 Alternatively, sulfonylchlorides can be
prepared from aromatic or heteroaromatic nitro- or
aminecontaining compounds as illustrated in Scheme 10.
A nitro-com pound can be converted to the
corresponding amino compound as in Step 10a by a
variety of known methods, including indium reduction,
or catalytic hydrogenation using palladium or
platinum-based catalysts. The corresponding aromatic
or heteroaromatic sulfonyl chloride can then be
prepared from the amine as in Step 10b by reaction
with sodium nitrite in a mixture of glacial acetic
acid and cone. HCI at about 0 to 50C for about 5 to 15
min. A satd. solution of sulfur dioxide and excess
copper(ll)chloride in aqueous acetic acid can then be
added and stirred at about RT for about 12 to 36 h
followed by basic aqueous work-up. Compound Examples
The compounds listed in Tables 1 to 16 were prepared
and characterized. Specifically, macrolide
intermediates (templates) were prepared, followed by
coupling of the cyclic amine (Formula I, Ring A)
nitrogen of the template to the desired headpiece to
incorporate group 2-R2 of Formula I. Described below
are non-limiting macrolide template preparations,
non-limiting headpiece reagent preparations, and
nonlimiting examples of final compounds according to
the invention. Preparation 1: S-descladinosyl-II.I
-dideoxy-e-O-methyl-S-oxo-^.H-foxycarbonyl-fazetidin-S
-vD-imino)- ervthromvcin A Step 1: DBU (10 mL, 67
mmol) was added to 1-benzhydryl-azetidine-3-ylamine
(9.0 g, 37.8 mmol) dissolved in anhydrous MeCN (100
mL) at RT. To this solution was added
11-deoxy-2',4"-diacetyl-10,11-
didehydro-12-O-((1H-imidazol-1-yl)-carbonyl)-6-O-methy
l-erythromycin A (32.5 g, 35.8 mmol) and the resulting
mixture was heated (5O0C) for 7.5 h, then allowed to
stir overnight at RT. A white precipitate was
collected by filtration (21 g, 19.5 mmol). The
filtrate was concentrated to about 25 mL before adding
water(20 mL), satd. aq. NaHCO3 solution (30 ml_), and
extracting the resulting mixture with DCM (50 ml_).
The organic layer was washed with satd. aq. NaHCO3
solution, dried over Na2SO4, and concentrated under
vacuum to a tan foam. MS (ESI+) for m/z 540 (M/2+H) +.
Step 2: The product from Step 1 was dissolved in EtOH
(100 mL) and 2N HCI (100 mL), heated (40aC) for 3h,
then cooled to 30sC and stirred overnight. The
resulting mixture was concentrated under vacuum,
maintaining the bath at 28SC, to about half of the
original volume. To the resulting concentrate was
added DCM (100 mL), followed by careful addition of
solid potassium carbonate to basify the aqueous layer
(to pH 10). The organic layer was separated, and the
aqueous layer was re-extracted with DCM (3 x 100 mL).
The combined organic layers were dried over Na2SO4 and
concentrated to a white foam. MS (ESI+) for m/z 440
(M/2+H) +. Step 3: The crude product from Step 2 was
re-dissolved in anhydrous DCM (200 mL) and to which
were added anhydrous DMSO (20 mL, 282 mmol),
pyridinium trifluoroacetate (15 g, 77.7 mmol), and
finally EDC (30 g, 156.5 mmol). The mixture was
stirred at RT for 3 h and then treated with satd. aq.
NaHCO 3 solution (30 mL), water (30 mL). The reaction
mixture was placed in a separatory funnel and the
layers allowed to separate for several hours. The
aqueous layer was re-extracted with DCM (3 x 75 mL)
and the combined organic layers were washed with water
(50 mL). After drying the organics over Na2SO4 the
solvent was removed under vacuum to yield a yellow
foam. MS (ESI+) for m/z 439 (M+H)+. 



Step 4: The yellow foam from Step 3 was re-dissolved
in MeOH (200 mL) and heated (509C) for 24 h, then
concentrated under vacuum to dryness. This solid
material was rinsed with hexanes/diethyl ether (2/1),
treated with MeOH (50 mL) and the resulting slurry
heated on a steam bath up to the boiling point, then
cooled to RT. The resulting white solid was filtered
and dried under vacuum (10.5 g, 12.6 mmol, 35% yield
over four steps). MS (ESI+) for m/z 418 (M/2+H) 1 . 1H
NMR (CDCI3) d 7.41 (m, 4 H), 7.21 (m, 4 H), 7.16 (m, 2
H), 4.88 (br d, 1 H), 4.60 (s, 1 H). Step 5: The white
solid from Step 4 was dissolved in MeOH and treated
with cone. aq. HCI (2.4 mL, 28 mmol). To this was
added Pearlman's catalyst (palladium hydroxide, 20%
weight Pd, about 6 g) and the slurry was subjected to
hydrogen gas (40 to 50 psi) in a Parr shaker while
heating (35BC) for up to 2 h. The Parr flask was
cooled to RT, purged with nitrogen, and the solids
were filtered off. The filtrate was treated with TEA
(6.0 mL, 43 mmol) and concentrated under vacuum to
yield the title compound along with diphenylmethane (1
eq.) and the hydrochloride salt of TEA (2.2 eq.) as a
free flowing crude solid (14 g total; about 59% by
weight the title compound). MS (ESI+) for m/z 335
(M/2+H) +. 1H NMR (CD3OD) d 4.71-4.59 (m, 2 H), 4.48
(br t, 1 H), 4.33 (d, 1 H), 4.27 (d, 1 H), 4.16 (br t,
1 H). The product of Preparation 1 corresponds to the
macrolide template of Tables 1 to 3. Preparation 2a:
2'-acetyl-3-descladinosyl-1
1,12-dideoxy-6O-methyl-12,1
1-(oxycarbonvH(1-(benzhvdryl)-
azetidin-3-yl)-methyl)-imino)-ervthromvcin A Step 1:
To 11-deoxy-2',4"-diacetyl-1 0,11-didehydro-1 2-O-((1
H-imidazol-1 -yl)-carbonyl)-6-O-methylerythromycin A
(18.8 g, 20.7 mmol) were added anhydrous MeCN (25 mL),
TEA (20 mL, 144 mmol), and C-
(1-benzhydryl-azetidin-3-yl)-methylamine (5.5 g, 21.8
mmol). The mixture was heated (6O0C) for 7.5 h, fitted
with a reflux condenser, then concentrated under a
nitrogen stream with continued heating overnight to
yield a solid mass. MS (ESI+) for m/ 1093 (M+H)+. Step
2: To the crude solid from Step 1 were added EtOH (100
mL) and 2N HCI (100 mL) and the mixture was stirred at
RT for 2.5 days. Due to incomplete reaction, the
mixture was heated (300C) for 16 h,then the
temperature increased slightly (to 40C) for an
additional 24 h before cooling to RT again. The
solvent was reduced (under vacuum) by one half while
maintaining 28C. The resulting concentrate was
extracted with EtOAc (2 x 100 ml_). The combined
organics were back-washed with water (20 ml_), the
aqueous layers re-combined, and the pH was slowly
raised to 10 with satd. aq. NaHCO3 solution whereupon
the (now basic) aqueous layer was extracted with EtOAc
(4 x 100 ml_). The combined organic layers were dried
(Na2SO4), filtered, and concentrated under vacuum to
give the title compound. MS (ESI+) for m/z 447 (M/2+H)
+. Preparation 2b: 3-descladinosyl-1
1,12-dideoxy-6O-methyl-3-oxo-12.1
1-(oxycarbonyl-((azetidin-3-yl)-
methvD-iminoVervthromycin A Step 1:
2'-Acetyl-3-descladinosyl-11,12-dideoxy-6-O-methyI-12,
11-(oxycarbonyl-((1-(benzhydryl)-
azetidin-3-yl)-methyl)-imino)-erythromycin A (10 g,
11.2 mmol) was dissolved in DCM (75 ml_) at RT. To
this stirred solution were added anhydrous DMSO (10
ml_, 140.8 mmol), pyridinium trifluoroacetate (7.6 g,
39 mmol), and EDC (7.5 g, 39 mmol). The reaction
mixture was stirred overnight at RT, then treated with
satd. aq. NaHCO 3 (30 ml_), water (30 ml_), and the
resulting mixture was extracted with DCM (4 x 30 ml_).
The combined organic layers were dried (Na2SO4) ,
filtered, concentrated under vacuum, then re-dissolved
in MeOH (70 ml.) and heated (40C) for 24 h. TEA (2
ml_) was added to the reaction and heating continued
for another 24 h to ensure complete deacetylation. The
methanolic solution was then concentrated under vacuum
to a golden foam which was purified (SGC using
DCM:MeOH: NH4OH eluant in 93:7:0.4 ratio) to give 6.4
g (7.55 mmol) intermediate. MS (ESI+) for m/z 425
(M/2+H) 1 . Step 2: Intermediate from step 1 (6.2 g,
7.3 mmol) was dissolved in MeOH (100 ml_) and to this
was added Pearlman's catalyst (palladium hydroxide,
20% weight Pd, 3 g) and the resulting slurry shaken
under hydrogen pressure (Parr system, 50 psi) while
heating (40C). After 5 h more catalyst was added (8 g)
and the reaction continued for 18 h but monitoring
(LCMS) suggested moderate conversion to desired
product. Subsequently cone. aq. HCI (2 ml_) was added
and the reaction continued as before for an additional
4 days until the conversion was complete. The slurry
was then filtered to remove the solids and the
filtrate concentrated to the title compound as a
dihydrochloride salt (5.23 g, 7.28 mmol), which could
be used for analog generation. MS (ESl+) for m/z 342
(M/2+H) +. 1H NMR (DMSO-Qf6) d 4.59 (br d, 1 H), 4.23
(d, 1 H), 4.06 (m, 2 H). The product of Preparation 2b
corresponds to the macrolide template of Table 4.
Preparation 2c:
3-descladinosyl-11,12-dideoxy-6-Q-methyl-1
2.11-(oxycarbonyl-((azetidin-3-yl)-meth Vl)-
imino)-3-(pyrrolidine-1-carbonyl)-ervthromycin A and
3-descladinosyl-1 1,12-dideoxy-6-0-methyl-12,1 1-
(oxycarbonyl-((azetidin-3-yl)-methyl)-imino)-3-(azetid
ine-1-carbonyl)-ervthromycin A Step 1:
2'-Acetyl-3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1
1-(oxycarbonyl-((1-(benzhydryl)-
azetidin-3-yl)-methyl)-imino)-erythromycin A (3.0 g,
3.4 mmol) was dissolved in anhydrous MeCN (15 ml_) and
TEA (1.4 mL, 10 mmol). Bis(N-succinimidyl) carbonate
(1.29, 5 mmol) was added and the solution 



stirred for 24 h at RT, whereupon additional TEA (1.4
mL, 10 mmol) and bis(N-succinimidyl) carbonate (1.29,
5 mmol) were added and the reaction stirred for an
additional 24 h. Additional MeCN (15 mL) was added and
the resulting stock solution split into two portions
(Steps 2a and 2b). Step 2a: The major portion of the
stock solution from Step 1 (24 mL) was treated with
pyrrolidine (1 mL, 12 mmol) and monitored by LCMS
until carbamate formation deemed complete. MS (ESI+)
for m/z 496(M/2+H) +. This solution was concentrated
under vacuum, re-dissolved in MeOH (80 ml_), and
heated (600C) for 20 h to remove the 2'-acetyl
protecting group. Removal of the MeOH followed by
purification (SGC using DCM:MeOH:NH 4OH eluant in
95:4:1 ratio) yielded purified intermediate (3.32 g).
MS (ESI+) for m/z 475 (M/2+H)"1 . Step 2b: The minor
portion of the stock solution from Step 1 (6 mL) was
treated with azetidine ( 1 ml_, 18 mmol) and monitored
as in Step 2a above. MS (ESI+) for m/z 489 (M/2+H) +.
The 2'-acetyl protecting group was removed and the
intermediate purified as in Step 2a above (0.32 g
obtained). MS (ESI+) for m/z 468 (M/2+H)+. Step 3a:
The product from Step 2a was dissolved in MeOH (100
mL) and cone. aq. HCI (0.331 mL, 3.85 mmol). To this
was added Pearlman's catalyst (palladium hydroxide,
20% weight Pd, 3.0 g). The slurry was subjected to
hydrogen (40 psi) with heating (35C) while shaken
(Parr system) for 18 h. After removal of the solids
the filtrate was concentrated under vacuum to yield
3-descladinosyl-11,12-dideoxy-6- O-methyl-12,1
1-(oxycarbonyl-((azetidin-3-yl)-methyl)-imino)-3-(pyrr
olidine-1-carbonyl)-erythromycin A as a
dihydrochloride salt (2.74 g). MS (ESI+) for m/z 385
(M/2+H) 1 . Step 3b: The product from Step 2b was
hydrogenolyzed as in Step 3a to yield 3-descladinosyl-
11,12-dideoxy-6-O-methyl-1 2,1
1-(oxycarbonyl-((azetidin-3-yl)-methyl)-imino)-3-(azet
idine-1 -carbonyl)- erythromycin A as a
dihydrochloride salt (0.25 g). MS (ESI+) for m/z 385
(M+H)+. The product of Preparation 2c corresponds to a
template of Table 5. Preparation 2d: 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1
1-(oxycarbonyl-((azetidin-3-yl)-methyl)-
imino)-3-((2-methylpyrrolidine)-1
-carbonvD-ervthromvcin A was prepared according to
Preparation 2c, Steps 1, 2a, and 3a, substituting
2-methylpyrrolidine for pyrrolidine in Step 2a. MS
(ESI+) for m/z 399 (M/2+H)+. The product of
Preparation 2d corresponds to a template of Table 5.
Preparation 2e: 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1
1-(oxycarbonyl-((azetidin-3-yl)-methyl)-
imino)-3-((2-(3-fluorophenyl)-pyrrolidine)-1
-carbonvD-ervthromvcin A was prepared according to
Preparation 2c, Steps 1, 2a, and 3a, substituting
2-(3-fluorophenyl)-pyrrolidine for pyrrolidine in Step
2a. MS (ESI+) for m/z 439 (M/2+H)+. The product of
Preparation 2e corresponds to a template of Table 5.
Preparation 3: 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1
1-(oxycarbonyl-((3-methyl-azetidin-3-yl)-
methyl)-imino)-ervthromvcin A can be prepared in
analogous fashion to Preparation 1 substituting C-(1-
benzhydryl-3-methyl-azetidin-3-yl)-methylamine for
i-benzhydryl-azetidine-3-ylamine. MS (ESI+) for m/z
349 (M/2+H) +. The product of Preparation 3
corresponds to the template of Table 6. Preparation 4:
3-descladinosyl-11.12-dideoxy-6-O-methyl-12,11-(oxycar
bonyl-((3-hvdroxy-azetidin-3-yl)-
methvD-iminoVervthromvcin A can be prepared in
analogous fashion to Preparation 1 substituting 3-
aminomethyl-1-benzhydryl-azetidin-3-ol for
i-benzhydryl-azetidine-3-ylamine. MS (ESI+) for m/z350
(M/2+H) +. The product of Preparation 4 corresponds to
the template of Table 7. Preparation 5a:
3-descladinosyl-1 1.12-dideoxy-6-0-methyl-3-oxo-1 2.1
1-(oxycarbonyl-((S)-pyrrolidin-3-yl)-
imino)-ervthromvcin A: An analogous procedure to
Preparation 1, Steps 1 to 4, was followed substituting
(S)-1-benzyl-pyrrolidin-3-ylamine for
1-benzhydryl-azetidine-3-ylamine, giving
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-((S)-1
-benzyl-pyrrolidin-3-yl)-imino)-erythromycin A. MS
(ESI+) for m/z 387 (M/2+H)+. This product (4g, 5.2
mmol) was dissolved in 4.4% formic acid in MeOH (360
mL), treated with palladium black (0.30 g) and stirred
for 4 h with heating (400C). The mixture was filtered
and the filtrate was neutralized with satd. aq.
NaHCO3. The resulting mixture was concentrated under
vacuum and extracted (3 x EtOAc). The combined organic
layers were dried (Na2SO4) , filtered, and
concentrated under vacuum to give the title compound
(3 g, 4.4 mmol). MS (ESI+) for m/z 342 (M/2+H)\ 1H NMR
(CD3OD) d 1.1 1 (dd, 3 H), 0.87 (t, 3 H). The product
of Preparation 5a corresponds to the template of Table
8. Preparation 5b: 3-descladinosyl-1
1.12-dideoxy-6-O-methyl-3-oxo-1 2.1
1-(oxycarbonyl-((f?)-pyrrolidin-3-yl)-
iminoVervthromycin A can be prepared in analogous
fashion to Preparation 5a, substituting (R)-1
-benzylpyrrolidin- 3-ylamine for
(S)-1-benzyl-pyrrolidin-3-ylamine. 1H NMR (CD3OD) d
1.28 (d, 3 H), 1.17 (d, 3 H), 1.07 (d, 3 H), 0.88 (t,
3 H). The product of Preparation 5b corresponds to the
template of Table 9. Preparation 6a:
2'-acetyl-3-descladinosyl-1
1,12-dideoxy-6O-methyl-3-oxo-12.1 1-(oxycarbonvK((S)-
pyrrolidin-2-yl)-methyl)-imino)-ervthromvcin A Step 1.
The protected intermediate can be prepared in
analogous fashion to Preparation 1, Steps 1 to 4,
substituting
(S)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester for 1-benzhydryl-azetidine-
3-ylamine. Step 2. The crude product from Step 1 can
be prepared with excess trifluoroacetic acid in 



dichloroethane at RT for 3 h, followed by
concentration to dryness under vacuum to give the
title compound as a trifluoroacetate salt. MS (ESI+)
for m/z 370 (M/2+H)+. The product of Preparation 6a
corresponds to the template of Table 12. Preparation
6b:
3-descladinosyl-11.12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-(((/ :?)-pyrrolidin-2-yl)-
methyl)-imino)-ervthromvcin A can be prepared in
analogous fashion to Preparation 1, Steps 1 to 4,
substituting
(f?)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester for 1-benzhydryl-azetidine-3-
ylamine, followed by Preparation 6a, Step 2. MS (ESI+)
for m/z 349 (M/2+H)+. The product of Preparation 6b
corresponds to the template of Table 10. Preparation
7a:
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(((S)-Pyrrolidin-3-yl)-
methyl)-imino)-ervthromvcin A can be prepared in
analogous fashion to Preparation 6b substituting
(fl)-3- aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester for
(fl)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester. MS (ESI+) for m/z 349 (M/2+H)+. The
product of Preparation 7a corresponds to the template
of Table 11. Preparation 7b:
3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(
oxycarbonyl-(((fl)-pyrrolidin-3-yl)-
methyl)-imino)-ervthromvcin A can be prepared in
analogous fashion to Preparation 6b substituting
(S)-Zaminomethyl- pyrrolidine-1-carboxylic acid
tert-butyl ester for
(fi)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester. MS (ESI+) for m/z 349 (M/2+H)+. The
product of Preparation 7b corresponds to the template
of Table 13.Preparation 8: 2'-acetyl-3-descladinosyl-1
1,12-dideoxy-6-O-methyl-12,1
1-(oxycarbonyl-((3-azabicyclor3.1
.01hexane-6-yl)-methylHmino)-ervthromvcin A can be
made in analogous fashion to Preparation 6a,
substituting
6-aminomethyl-3-aza-bicyclo[3.1.0]hexane-3-carboxylic
acid tert-butyl ester for (S)-2-
aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester. MS (ESI+) for m/z 750 (M+H)+. Preparation 8.1 :
2'-acetyl-3-descladinosyl-1 1,12-dideoxy-6-O-methyl-1
2,1 1-(oxycarbonyl-((piperidin-4-yl)-
methyl)-imino)-erythromvcin A can be made in analogous
fashion to Preparation 6a, substituting Aaminomethyl-
piperidine-1-carboxylic acid tert-butyl ester for
(S)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester. MS (ESI+) for m/z 710 (M+H)+.
Preparation 8.2: 3-descladinosyl-1
1.12-dideoxy-6-O-methyl-1 2,1
1-(oxycarbonyl-((4-hvdroxy-piperidin-4-yl)-
methyl)-imino)-ervthromvcin A can be made in analogous
fashion to Preparation 6a, Step 1, substituting
Aaminomethyl- 4-hydroxy-piperidine-1-carboxylic acid
tert-butyl ester for (S)-2-aminomethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester. MS (ESI+) for m/z
869 (M+H)+. The product was then subjected to excess
MeOH at RT overnight, concentrated under vacuum to
dryness, re-dissolved in DCM (1 ml_), and treated with
excess TFA (1 ml_) for 4 h at RT. After concentrating
under vacuum, the residue was used for derivatization
directly. MS (ESI+) for m/z 727 (M+H)+. Preparation 9:
3-cvano-4-ri,2,4]triazol-1-yl-benzenesulfonyl chloride
The conversion of anilines to sulfonyl chlorides
followed, with minor modification, the procedures
given in J. Med. Chem. 29, 427-433 (1986), which is
fully incorporated by reference herein. Step 1.
5-Amino-2-[1,2,4]triazol-1-yl-benzonitrile (0.40 g,
2.16 mmol) in glacial acetic acid (2.16 mL) was
treated with cone. aq. HCI (0.45 mL, 5 mmol) and the
mixture cooled to between 0-5 C with an icewater bath.
Sodium nitrite (0.150 g, 2.17 mmol) was added and the
slurry stirred for about 10 min. Step 2. In a separate
flask, copper(ll) chloride dihydrate (1 .8 g, 10.6
mmol) was treated with acetic acid (36 mL) and water
(2.2 mL). Sulfur dioxide gas was then bubbled through
to the saturation point (to constant mass), while
keeping the system well ventilated. (The resulting
mixture from this step could be used for several
reactions.) Step 3. A portion (3 mL) of the mixture
from Step 2 was added to the slurry from Step 1, and
the reaction flask was allowed to warm to RT overnight
with constant stirring (kept ventilated). The mixture
was then diluted with water and extracted with DCM
repeatedly. The combined organic layers were washed
with satd. aq. NaHCO3, dried (Na2SO4), filtered, and
concentrated under vacuum to yield the title compound
(0.20 g) which was used without further purification.
1H NMR (CDCI3) d 9.06 (s, 1 H), 8.50 (s, 1 H), 8.39
(d, J = 9 Hz, 1 H), 8.25 (s, 1 H), 8.19 (d, J = 9 Hz,
1 H). Preparation 10:
imidazoM,2-al-pyridine-3-sulfonyl chloride Step 1.
Chlorosulfonic acid (0.170 mL, 2.55 mmol) was
dissolved in chloroform (1 mL) and this solution was
added dropwise to imidazo[1,2-a]-pyridine (0.100 g,
0.85 mmol) in chloroform (4 mL) over 1O min. The
reaction mixture was heated to reflux for 24 h, then
allowed to cool to RT and concentrated to dryness
under vacuum. The crude oily product was treated with
diethyl ether (10 mL) and ethanol (5 mL) resulting in
a white precipitate. The solid was collected by
filtration, washed with EtOH and dried to yield
imidazo[1,2-a]-pyridine-3-sulfonic acid (0.128 mg). MS
(ESI-) for m/z 131 (M-H)".Step 2. The product from
Step 1 (0.10 g, 0.5 mmol) was treated with phosphorus
oxychloride (3 mL) and heated to reflux overnight. The
reaction mixture was cooled to RT and treated with DCM
(50 ml_), poured into ice-water (100 mL), and then
extracted with DCM (4 x 100 mL). The organic layers
were combined and dried (Na2SO4) , filtered, and
concentrated to dryness under vacuum to give the title



compound (0.10 g). 1H NMR (DMSO-c/e) d 8.87 (m, 1 H),
8.25 (s, 1 H), 7.98 (m, 2 H), 7.57 (m, 1 H).
Preparation 11:
imidazori,2-al-pyrimidine-2-carbaldehvde and
lmidazori,2-al-pyrimidine-3-carbaldehvde
lmidazo[1,2-a]pyrimidine (0.30 g, 2.5 mmol) was
dissolved in anhydrous DMF (10.0 mL) and added to a
preformed solution of phosphorous oxychloride (0.26
mL, 2.8 mmol) in anhydrous DMF (10.0 mL). The solution
was allowed to stir 72 h under nitrogen at RT. The
solution was then poured into water (100 mL) and
residual organics extracted with diethyl ether (3 x 30
mL). The remaining aqueous portion was concentrated to
dryness under a nitrogen stream to yield a mixture of
crude imidazo[1,2-a]-pyrimidine-3- carbaldehyde and
imidazo[1,2-a]-pyrimidine-2-carbaldehyde (0.10 g
total) that was used in the subsequent reductive
amination step without further purification. MS (ESI+)
for m/z 148 (M+H)+. The isomers were separated by
RP-HPLC after coupling to S-descladinosyl-i^^-dideoxy-
-O-methyl-S-oxo-^.H-
(oxycarbonyl-((azetidin-3-yl)-methyl)-imino)-erythromy
cin A. Preparation 12: imidazo p
,2-a1-pyrazine-3-carbaldehvde lmidazo[1,2-a]-pyrazine
(0.30 g, 2.5 mmol) was dissolved in anhydrous DMF
(10.0 mL) and added to a preformed solution of
phosphorous oxychloride (0.26 mL, 2.8 mmol) in
anhydrous DMF (10.0 mL). The solution was allowed to
stir 72 h under nitrogen at RT. The solution was then
poured into water (100 mL) and residual organics
extracted with diethyl ether (3x30 mL). The remaining
aqueous portion was concentrated to dryness under a
nitrogen stream to yield the title compound (0.050 g).
MS (ESI+) for m/z 148 (M+H)+. Preparation 13:
pyrrolori,2-al-pyrazine-6-carbaldehvde Step 1.
Pyrrolo[1 ,2-a]pyrazine ( 1.92 g, 16.3 mmol) was
dissolved in water (16 mL) and treated with cone. aq.
HCI (4 mL, 46.4 mmol) and 37% wt aqueous formaldehyde
(5.6 mL, 67 mmol). The solution was heated to 600C for
4 h, allowed to cool to RT and the pH adjusted to 10.
The solution was extracted with EtOAc (3 x 50 mL) and
the combined fractions dried over Na2SO4 and
concentrated to dryness under vacuum. The organic
residue was purified (SGC using DCM:MeOH:NH 4OH eluant
in 96:3:1 ratio). Recovered starting material was
dissolved in water (20 mL) and cone. HCI (5 mL, 0.6
mol) and formaldehyde (7 mL, 0.9 mol). The solution
was heated to 600C for 120 h, and then allowed to stir
at RT for 240 h. The solution pH was then brought to
12 with sodium hydroxide solution (30% w/v aq) and
extracted with EtOAc (4 x 30 mL). The organic
fractions were combined, dried over Na2SO4, and
concentrated to dryness under vacuum. The product was
purified (SGC using DCM:MeOH:NH 4OH eluant in 95:4:1
ratio) yielding the title compound (0.46 g). MS (ESI+)
for m/z 149 (M+H)+. 1H NMR (CDCI3) d 8.46 (s, 1H),
7.85 (dd, 1H), 7.1 9 (d, 1H), 6.72 (d, 1H), 6.63 (d,
1H), 4.83 (s, 1H), 4.78 (bs,1 H). Step 2.
Pyrrolo[1,2-a]pyrazin-6-yl-methanol (0.06 g, 0.41
mmol) is dissolved in EtOAc (3 mL), treated with IBX
(0.34 g, 1.2 mmol) and heated to 800C for 3 h. The
solution was allowed to cool to RT and filtered with a
syringe filter frit. The solution was concentrated
under a nitrogen stream to yield the titlecompound
(0.06 g), which was used without further purification.
1H NMR (CDCI3) d 9.87 (s, 1H), 9.34 (d, 1H), 9.02 (s,
1H), 7.93 (d, 1H), 7.47 (d, 1H), 6.82 (d, 1H).
Preparation 14: imidazof1,2-a1-pyridine-6-carbaldehvde
Step 1. 1H-lmidazo[1 ,2-a]pyridine-6-carboxylic acid
(2.0 g, 5.1 mmol) was dissolved in anhydrous DCM (30
ml.) and cooled to 00C. Ethyl chloroformate (1.30 ml_,
13.6 mmol) and TEA (4.31 ml_, 30.8 mmol) were added to
the solution and allowed to stir 1 h as the
temperature was allowed to warm to ambient levels.
Ethane thiol (2.0 ml_, 27 mmol) was added, and the
solution allowed to stir overnight. The material was
partially converted, so TEA (2.0 ml_, 14 mmol) and
ethyl chloroformate (7.8 ml_, 82 mmol) were added and
allowed to stir for 15 min, followed by the addition
of more ethane thiol (80 ml_, 1.1 mol). The solution
was allowed to stir for 2 h and then poured into a
solution of satd. aq. NaHCO3. The layer of DCM was
removed, and the aqueous portion extracted with EtOAc
(4 x 70 ml_). The combined organic fractions were
dried over Na2SO4, filtered, and concentrated under
vacuum. The product was purified (SGC using
acetone:hexanes gradient elution from ratios of 1:4 to
3:1) yielding the thioester intermediate (0.2 g). 1H
NMR (CDCI3) d 8.82 (s, 1H), 7.67-7.57 (m, 4H), 3.07
(q, 2H), 1.32 (t, 3H). Step 2. The thioester from Step
1 (0.1 1 g, 0.53 mmol) was dissolved in acetone (1 .0
mL) and 10% palladium on carbon (0.027g) was added,
followed by triethyl silane (0.089 mL, 0.558 mmol).
The mixture was allowed to stir for 1 h and another
portion of triethyl silane (0.089 mL, 0.558 mmol) was
added. After 1.5 h, the reaction was passed through a
syringe filter and purified (SGC using acetone:
hexanes gradient elution from 3:17 to 3:1) yielding
the title compound (0.049 g). MS (ESI+) for m/z 147
(M+H) +. 1H NMR (CDCI3) d 9.90 (S, 1H), 8.66 (s, 1H),
7.70 (d, 2H), 7.66-7.60 (m, 2H). Preparation 15:
1-pyridin-2-yl-1H-pyrazole-4-carbaldehyde A mixture of
2-bromopyridine (3.4 mmol), 3-pyrazolecarboxaldehyde
(3.2 mmol), and potassium carbonate (3.4 mmol) in
anhydrous DMF (6 mL) was heated to 1200C for 24 h. The
reaction was cooled to RT, diluted with water, and
extracted with EtOAc (3 x). The organic layers were
combined and dried (Na2SO4), filtered, and
concentrated. The title compound was obtained upon
purification (SGC using 



EtOAc:hexanes gradient eluant from 0% to 100% EtOAc).
Preparation 16: M,81naphthyridine-4-carbaldehvde
4-Methyl-[1 ,8]naphthyridine (0.743g, 5.15 mmol) was
dissolved in dioxane (32 mL) and water (4 mL).
Selenium dioxide (1.14 g, 103 mmol) was added, and the
solution was heated to 800C for 1h. Subsequently more
selenium dioxide (0.020 g, 1.80 mmol) was added, the
solution heated for 30 min, and then allowed to cool
to RT. The solution was passed through a syringe
filter to remove solids, and poured into a solution of
water : satd. aq. NaHCO3 (1:1) (60 mL). The organic
layer was separated and the remaining aqueous
extracted with DCM (2 x 100 mL) and ( 1 x 5OmL). The
organic fractions were combined, dried over Na2SO4,
filtered, and concentrated under vacuum. The product
was purified (SGC using MeCN:hexanes in 1:1 ratio) to
yield the title compound (0.63 g). MS (ESI+) for m/z
159 (M+H) +. 1H NMR (CDCI3) d 10.39 (s, 1H), 9.39-9.37
(m, 2H), 9.16 (d, 1H), 7.85 (d, 1H), 7.61 (dd, 1H).
Preparation 17: 1-[1
,81naphthvridin-4-vl-ethanol[1,8]Naphthyridine-4-carba
ldehyde (0.30Og, 1.90 mmol) was dissolved in a mixture
of anhydrous toluene (10 mL) and anhydrous THF (10
ml_). The solution was cooled to 00C and methyl
magnesium bromide (1.62 mL of 1.4M in THF/toluene) was
added slowly and the solution stirred 1 h while
allowing to warm to RT. Satd. aq. ammonium chloride
was added until the solution reached a bright yellow
color and precipitate was apparent. The solution was
passed through a syringe filter and into water, where
it was extracted with EtOAc (3 x 30 mL). The combined
organic fractions were dried over Na2SO4, filtered,
and concentrated under vacuum. The product was
purified (SGC using MeCNrhexanes eluant in 1:1 ratio
initially, then switching to DCM:MeOH:NH 4OH eluant in
89:10:1 ratio to finish the compound elution) yielding
the title compound (0.079 g). MS (ESI+) for m/z 175
(MH-H)+. 1H NMR (CDCI3) d 8.73 (m, 1H), 8.64 (d, 1H),
8.38 (m, 1H), 7.52 (d, 1H), 7.25 (dd, 1H), 6.32 (bs,
1H), 5.58 (dd, 1H), 1.48 (s, 3H). Preparation 18:
1-ri,8lnaphthyridin-4-yl-ethanone
1-[1,8]Naphthyridin-4-yl-ethanol (1.44 g, 8.26 mmol)
was dissolved in EtOAc (250 mL), treated with IBX (7.8
g, 24.8 mmol) and heated to 800C for 6 h. The solution
was cooled to RT and the solids removed by filtration.
The product was purified (SGC using MeCN eluant)
yielding the title compound ( 1 .22 g). MS (ESI+) for
m/z173 (M+H)+. 1H NMR (CDCI3) d 9.13 (d, 1H), 9.03
(dd, 1H), 8.85 (dd, 1H), 7.70 (d, 1H), 7.46 (dd, 1H),
2.64 (s, 3H). Preparation 19:
5-nitro-2-H,2,4ltriazol-1-yl-benzonitrile
2-Fluoro-5-nitro-benzonitrile (1 .0 g, 6.0 mmol) was
dissolved in anhydrous DMF (6 mL), then treated with
[1 ,2,4]-triazole (0.46 g, 6.7 mmol), cesium carbonate
(2.9 g, 8.9 mmol), and heated (5O0C) overnight. After
cooling to RT, the mixture was treated with water and
the solid title compound collected by filtration (1.14
g). MS (ESI+) for m/z 2 16 (M+H)+. Preparation 20:
2-methyl-5-(4-nitro-phenylH1 ,3.41oxadiazole
4-Nitro-benzoic acid hydrazide (1 .0 g, 5.6 mmol) was
heated to reflux in trimethyl orthoacetate for 4 days.
After cooling to RT, the mixture was triturated with
hexanes and the title compound collected by filtration
(0.93 g). MS (ESI+) for m/z 206 (M+H)+. Preparation
21: 5-amino-2- p ,2,41triazol-1-yl-benzonitrile
5-Nitro-2-[1,2,4]triazol-1-yl-benzonitrile (1.14 g,
5.3 mmol) was dissolved in ethanol (23 mL) and satd.
aq. ammonium chloride (5.3 mL) before adding indium
powder (3.25 g, 28.2 mmol). The mixture was then
refluxed for 3 h, cooled to RT, and the solids
filtered (MeOH washed). The filtrate was diluted with
water, basified with 1N NaOH (aq), and extracted with
EtOAc. The organic layer was dried (Na2SO4) ,
filtered, and concentrated under vacuum to yield the
title compound (0.88 g). MS (ESI+) for m/z 186 (M+H)+.
Preparation 22: 2-methyl-5-(4-amino-phenylH1
.3.41oxadiazole 2-Methyl-5-(4-nitro-phenyl)-[1
,3,4]oxadiazole (0.930 g, 4.54 mmol) was dissolved in
MeOH. To this was added 10% palladium on carbon (0.06
g) and the mixture shaken under hydrogen pressure (35
psi, Parr apparatus) until the reaction was complete
(LCMS monitored). The solids were filtered off and
rinsedwith MeOH. The filtrate was concentrated to give
the title compound (0.76 g). MS (ESI+) for m/z 176
(M+H) +. Preparation 23:
4-(6-chloro-pyridazin-3-yl)-phenylamine
4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-pheny
lamine (0.500 g, 2.28 mmol), 3,6- dichloropyridazine
(0.340 g, 2.28 mmol), sodium carbonate (0.726 g, 6.85
mmol), and tetrakis(triphenylphosphine)palladium(0)
(0.068 g, 0.059 mmol) were mixed in
1,2-dimethoxyethane (11 mL) and water (3.8 mL) under
nitrogen. The reaction mixture was heated (1 1O0C) for
12 h, cooled to RT, diluted with brine, and extracted
with EtOAc. The combined organic layers were dried
(Na2SO4) , filtered, and concentrated under vacuum to
a crude solid which was dissolved in DCM and extracted
into 1N HCI (aq). The DCM layer was discarded, and the
aqueous layer was basified with 1N NaOH (aq) and
re-extracted with EtOAc. The EtOAc layer was dried
(Na2SO4), filtered, and concentrated under vacuum to
give the title compound (0.395 g). MS (ESI+) for m/z
206 (M+H) +. 



Preparation 24: 5-oxazol-5-yl-pyridin-3-ylamine Step
1. 5-(3-pyridine)-oxazole (21.2 mmol) was converted to
the corresponding N-oxide with mchloroperbenzoic acid
(46.9 mmol) in chloroform (40 mL) at RT (3 h). To the
reaction mixture were added calcium hydroxide (109
mmol) and DCM (250 mL), and this was allowed to stir
for 45 min before filtering off the solids. The
filtrate was concentrated to give the N-oxide
intermediate (2.9 g, 17.9 mmol). Step 2.
Tetrabutylammonium nitrate (6.54 g, 21.6 mmol) in DCM
(90 mL) was cooled in an icewater bath under nitrogen.
To this solution was added trifluoroacetic anhydride
(3.0 mL, 21.6 mmol), and the resulting mixture was
stirred for 20 min before adding the product of Step 1
(in 90 mL DCM) and the resulting slurry stirred in the
ice-water bath initially, then allowed to warm to RT
for 2 h. The mixture was then heated (400C) for 9h,
cooled to RT, and treated with satd. aq. NaHCO 3. The
mixture was then extracted with DCM (3 x 250 mL), and
the combined organic layers were dried (Na2SO4),
filtered, and concentrated under vacuum to give
5-(N-oxide-5-nitro-3-pyridine)-oxazole (0.73g, 3.53
mmol) after purification (SGC using MeOH:DCM in 1:10
ratio). Step 3. 5-(N-Oxide-5-nitro-3-pyridine)-oxazole
(0.1 59g, 0.77 mmol) from Step 2 were treated with
MeOH (30 mL) and Raney nickel 2800 suspension (2 mL)
and the mixture shaken under hydrogen (45 psi) for 6 h
on a Parr apparatus. Filtration (Celite) yielded the
title compound. MS (ESI+) for m/z 162 (M+H) +.
Preparation 25: quinolin-5-yl-carbamic acid phenyl
ester 6-Aminoquinoline (0.5 g, 3.5 mmol) was treated
with phenylchloroformate (0.597 g, 3.81 mmol) and TEA
( 1 mL) in DCM at RT for 4 h. To this were added satd.
aq. NaHCO3 and water, and the mixture was extracted
with DCM. The combined organic layers were washed with
brine, dried (Na2SO ), filtered, and concentrated
under vacuum to give the title compound after
purification (SGC using EtOAc:hexanes gradient eluant
from 2:3 to 7:3 ratios). MS (ESI+) for m/z 265 (M+H)+.
Preparation 26: 1-benzhvdryl-azetidin-3-ylamine
Methanesulfonic acid 1-benzhydryl-azetidin-3-yl ester
(14.8 g, 47 mmol, Oakwood Products) was dissolved in
anhydrous DMF (60 mL), and to this solution was added
sodium azide (9.0 g, 138 mmol). The mixture was heated
(800C) for 18 h, cooled to RT, then treated with water
(20 mL) and satd. aq. NaHCO 3(20 mL). The resulting
mixture was extracted with DCM (4 x 60 ml.) and the
organic layer dried over Na2SO4. Solvent removal
yielded a crude oil ( 11 g) that was redissolved in
THF (85 mL) and treated with triphenyl phosphine (15
g, 57 mmol). After stirring at RT (30 min; gas
evolution and some exotherm noted), the mixture was
heated to reflux (6 h), then cooled back down to RT
before adding NH4OH (7 mL) and refluxing again (5 h).
After cooling to RT, the solvent was removed and the
residue treated with 3N HCI (35 mL) giving a pH 1. The
resulting acidic solution was extracted with DCM (3 x
50 mL) and the organic layers were discarded. The
aqueous layer was then basified with solid potassium
hydroxide to pH 10 and then extracted again with DCM
(3 x 75 mL). The aqueous layer was then satd. with
solid sodium chloride and reextracted with DCM (3 x 75
mL). The combined organic layers were dried over
Na2SO4, filtered, and concentrated to yield crude
1-benzhydryl-azetidin-3-ylamine (9.0 g, 37.8 mmol). MS
(ESI+) for m/z (M+H)+ 239. The following Preparation
Examples illustrate the preparation of the examples of
Tables 1-16, including headpiece coupling methods that
were used. Preparation 27 (Example 1.20):
3-descladinosyl-1 1.1 2-dideoxy-6-0-methyl-3-oxo-1
2.11 -(oxycarbonyl-(1-
((1.8-naphthyridin-4-yl)-methyl)-azetidin-3-yl)-imino)
-ervthromvcin A The final crude solid from Preparation
1 (1.20 g, 1.06 mmol
3-descladinosyI-11,12-dideoxy-6-Omethyl-
3-oxo-12,11-(oxycarbonyl-(azetidin-3-yl)-imino)-erythr
omycin A) was treated with anhydrous THF (10 mL),
1,8-naphthyridine-4-carbaldehyde (0.20 g, 1.3 mmol),
TEA (0.44 mL, 3.2 mmol), acetic acid (0.095 mL, 1.6
mmol), powdered 4 angstrom molecular sieves (3 g), and
the slurry heated with stirring for 4 h at 47C. At
this point, sodium triacetoxyborohydride (0.33 g, 1.6
mmoi) was added and heating was continued for another
30-60 min before removing the heat source and allowing
the reaction flask to come to RT overnight with
continuous stirring. The reaction mixture was then
diluted with DCM and filtered to remove solids. To the
filtrate were added satd. aq. NaHCO3 (15 mL) and water
(15 mL), and the resulting mixture was extracted with
DCM (5 x 30 mL). The solid filtrant was rinsed into a
separatory funnel and extracted as the filtrate was.
The combined organic layers were dried (Na2SO4),
filtered, and concentrated under vacuum. Purification
(SGC using DCM:MeOH:NH 4OH gradient eluant in 96:4:0.5
to 93:7:0.5 ratios) yielded the title compound (0.557
g after conversion to the di-formate salt in MeOH with
excess formic acid and concentration under vacuum).
Preparation 28: 3-descladinosyl-1
1.12-dideoxy-6-O-methyl-3-oxo-12,1 1-(oxycarbonyl-(1
-(SH 1,8-
naphthyridin-4-yl)-ethyl)-azetidin-3-yl)-imino)-ervthr
omvcin A (Example 1.23): and 3-descladinosyl-11,12-
dideoxy-6-0-methyl-3-oxo-1 2,1 1-(oxycarbonyl-(1
-(R)-(1
,8-naphthyridin-4-yl)-ethyl)-azetidin-3-yl)-imino)-
ervthromvcin A (Example 1.25): The final crude solid
from Preparation 1 (4.21 g, 3.72 mmol
3-descladinosyl-11,12-dideoxy-6-Omethyl- 



3-oxo-12,1
1-(oxycarbonyl-(azetidin-3-yl)-imino)-erythromycin A)
was treated with anhydrous THF (35 mL),
1-[1,8]naphthyridin-4-yl-ethanone (0.7 g, 4.07 mmol),
acetic acid (0.33 mL, 5.8 mmol), TEA (1.55 mL,11.1
mmol), and powdered 4 angstrom molecular sieves (4.5
g), and the slurry was heated with stirring for 4 h at
49C. At this point, sodium triacetoxyborohydride (2.35
g, 11 mmol) was added, and heating was continued for
another hour before removing the heat source and
allowing the reaction flask to come to RT overnight
with continuous stirring. The solids were then
filtered off and to the filtrate were added satd. aq.
NaHCO3 (15 mL) and water (15 mL), and the layers were
separated. The aqueous layer was re-extractedwith DCM
(5 x 40 ml_). The solid filtrant was rinsed into a
separatory funnel and extracted as the filtrate was.
The combined organic layers were dried (Na2SO4) ,
filtered, and concentrated under vacuum to give 4 g of
a crude mixture of diastereomers. The diastereomers
were separated portionwise (RP-HPLC using gradient
from 8 to 30% A in B over 10 min). The more polar peak
(Peak 1) eluted at 4.00 min ( 1 .1 g collected) and
the less polar peak (Peak 2) just after at 4.38 min
(1.0 g collected). Peak 1 can be recrystallized from
EtOAc, MeOH, MeOH/water, EtOH, EtOH/water, IPA, or
water/water. Using EtOAc recrystallization suitable
crystals were obtained for Xray spectroscopic analysis
and the structure unambiguously identified as
3-descladinosyl-11,12-dideoxy-6- O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-(1 -(R)-(1
,8-naphthyridin-4-yl)-ethyl)-azetidin-3-yl)-imino)-ery
thromycin A (Example 1.25). Peak 2 was identified as
S-descladinosyl-H.^-dideoxy-e-O-methyl-S-oxo-^.H-
(oxycarbonyl-(1 -(S)-(1
,8-naphthyridin-4-yl)-ethyl)-azetidin-3-yl)-imino)-ery
thromycin A (Example 1.23) by inference. Preparation
29 (Example 1.33): 3-descladinosyl-1 1.1
2-dideoxy-2-fluoro-6-O-methyl-3-oxo-1 2,11-
(oxycarbonyl-(1 -((1
,8-naphthyridin-4-yl)-methyl)-azetidin-3-yl)-imino)-er
vthromvcin A Step 1: The free base of
3-descladinosyl-11,12-dideoxy-6O-methyl-3-oxo-12,11-(o
xycarbonyl-(1-
((1,8-naphthyridin-4-yl)-methyl)-azetidin-3-yl)-imino)
-erythromycin A (0.10 g, 0.12 mmol) was dissolved in
anhydrous DCM (1.5 ml_). TEA (0.069 mL, 0.50 mmol) and
acetic anhydride (0.015 mL, 0.16 mmol) were added and
the reaction allowed to sit overnight. To the mixture
was added satd. aq. NaHCO 3 and water (1:1) and the
organic layer separated. The aqueous layer was
re-extracted with DCM (3 x 2 mL) and the combined
organic layers were dried (Na2SO4), filtered, and
concentrated under vacuum to give crude intermediate.
Step 2: The intermediate from Step 1 was dissolved in
anhydrous DMF (3 mL) and anhydrous toluene (3 mL), and
cooled in a dry ice/acetone bath while keeping under
nitrogen positive pressure. Solid potassium
bis(trimethylsilyl)amide (0.042 g, 0.21 mmol) was
weighed under nitrogen and quickly added to the cooled
solution, which was subsequently allowed to stir while
cooling for 1 h. Solid [1-(chloromethyl)-4-
fluoro-1,4-diazoniabicyclo[2.2.2]octane
bis(tetrafluoroborate)] (0.062 g, 0.176 mmol) was then
added and the reaction allowed to warm to RT for 1 h.
DCM (20 mL) was added followed by satd. aq. NaHCO 3 (5
mL) and water (5 mL) and the layers separated. The
aqueous layer was re-extracted with DCM (2 x 10 mL).
The combined organic layers were dried over Na2SO4,
filtered, and concentrated under vacuum. Step 3: The
crude product from Step 2 was dissolved in MeOH (100
mL) and heated (32C) overnight. After concentrating
under vacuum, the crude mixture was purified by
RP-HPLC to give the title compound (0.023 g, 0.028
mmol). Preparation 30 (Example 2.06):
3-descladinosyl-1 1.1 2-dideoxy-6-O-methyl-3-oxo-1
2.11 -(oxycarbonyl-(1 -(N-
(quinolin-5-yl)-aminocarbonyl)-azetidin-3-yl)-imino)-e
rythromvcin A The final crude solid from Preparation 1
(0.076 g, 0.067 mmol) was treated with TEA (1.0 mL)
and quinolin-5-yl-carbamic acid phenyl ester (0.030 g,
0.113 mmol) in anhydrous MeCN and heated (500C)
overnight. The reaction mixture was taken to dryness
under vacuum and purified (RP-HPLC) to give the title
compound.Preparation 3 1 (Example 3.15):
3-desdadinosyl-11.12-dideoxy-6-0-methyl-3-oxo-12,11-.(
oxycarbonyl-(1-
(imidazoH,2-alpyridine-sulfonyl)-azetidin-3-yl)-imino)
-ervthromvcin A The final crude solid from Preparation
1 (0.20 g, 0.18 mmol) was treated with anhydrous MeCN
(5 mL), followed by TEA (0.076 mL, 0.54 mmol), and
imidazo[1,2-a]-pyridine-3-sulfonyl chloride (0.039 g,
0.18 mmol). The reaction was stirred at RT for 3 h,
then treated with satd. aq. NaHCO3 (15 mL), water (15
mL), and extracted with DCM (4 x 30 mL). The combined
organic layers were dried (Na2SO4) , filtered, and
concentrated under vacuum. Purification by RP-HPLC
yielded the title compound (0.055 g, 0.065 mmol).
Preparation 32 (Example 4.34): 3-descladinosyl-1
1,12-dideoxy-6-O-methyl-3-oxo-12,1 1-(oxycarbonyl-((1-
(quinoline-8-carbonyl)-azetidin-3-yl)-methyl)-imino)-e
rvthromvcin A Step 1: Quinoline-8-carboxylic acid
(0.182 g, 1.05 mmol) was dissolved in anhydrous DCM (3
mL) with DMF (0.025 mL) added. To this were added
oxalyl chloride (0.526 mL of 2M solution in
dichloromethane, 1.05 mmol), which was allowed to stir
for 15 min at RT, followed by TEA (0.550 mL, 3.9 mmol)
and N-hydroxysuccinimide (0.140 g, 1.22 mmol). The
reaction was stirred for an additional 30 min, then
treated with water ( 10 mL), satd. aq. NaHCO3 (10 mL),
and then extracted with DCM (2 x 30 mL). The combined
organic layers were dried (Na2SO4) , filtered, and
concentrated to dryness and re-dissolved in 



anhydrous THF (8 mL) and TEA (0.550 mL, 3.9 mmol) to
be used as a stock solution for Step 2 below. Step 2:
3-Descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(
oxycarbonyl-((azetidin-3-yl)-
methyl)-imino)-erythromycin A dihydrochloride salt
from Preparation 2a (0.050 g, 0.073 mmol) was treated
directly with the stock solution prepared in Step 1
above (2 mL) and allowed to react for 15 min at RT
before treating with water (15 mL), satd. aq. NaHCO3
(10 mL), and subsequently extracting with DCM (3 x 30
mL). The combined organic layers were dried (Na2SO4)
and purified (SGC using DCM:MeOH eluant in 9:1 ratio)
to give the title compound (0.022g, 0.026 mmol). MS
(ESI+) for m/z 420 (M/2+H)+. 1H NMR (CD3OD) d 8.94 (br
d, 1 H), 8.37 (br t , 1 H), 8.02 (br d, 1 H), 7.76 (br
d, 1 H), 7.64 (t, 1 H), 7.56 (m, 1 H). Preparation 33
(Example 10.14):
S-descladinosyl-ii.^-dideoxy-e-O-methyl-S-oxo-^.IHoxyc
arbonvHd-f
Pyrazolof1,5-a1pyridine-2-carbonyl)-(f?)-pyrrolidin-2-
yl)-methyl)-imino)-ervthromvcin A Step 1. Pyrazolo[1
,5-a]pyridine-2-carboxylic acid (0.228 g, 1.41 mmol),
EDC (0.455 g, 2.38 mmol), HOBT (0.328 g, 2.38 mmol),
and ^-acetyl-S-descladinosyl-i^^-dideoxy-
-O-methyl-S-oxo-^.H-
(oxycarbonyl-(((S)-pyrrolidin-2-yl)-methyl)-imino)-ery
thromycin A trifluoroacetate salt from Preparation 6a
(0.80 g) were mixed in anhydrous DMF (7 mL) at RT
overnight, then heated (45C) for 2 days. The reaction
mixture was treated with satd. aq. NaHCO3, water, and
extracted with DCM repeatedly. The combined organic
layers were dried (Na2SO4) and concentrated
under.vacuum to dryness. Step 2. The crude product
from Step 1 was re-dissolved in MeOH and heated (400C)
for 3 h to remove the 2'-acetyl group and give the
title compound after RP-HPLC purification. Preparation
34 (Example 12.11): 3-descladinosyl-1 1,1
2-dideoxy-6-O-methyl-3-oxo-1 2,11 -(oxycarbonvKd -
(quinoline-5-carbonyl)-(S)-pyrrolidin-2-yl)-methyl)-im
ino)-ervthromycin A Step 1. Quinoline-5-carboxylic
acid (0.04 g, 0.23 mmol) was placed in anhydrous MeCN
(1.5 mL) and treated with TEA (0.078 mL, 0.56 mmol)
followed by
0-(N-succinimidyl)-N,N,N',N'-tetramethyluronium
tetrafluoroborate (0.056 g, 0.185 mmol) and the
mixture allowed to stir for 3 h.Step 2.
3-Descladinosy!-1 1,12-dideoxy-6-O-methyl-3-oxo-1 2,1
1-(oxycarbonyl-<((/ :?)-pyrrolidin-2-yl)-
methyl)-imino)-erythromycin A trifluoroacetate salt
from Preparation 6b (0.075 g, 0.081 mmol) in anhydrous
MeCN was added to the mixture from Step 1 and the
resulting mixture stirred overnight. Step 3. To ensure
the cleavage of any undesired 2'-esters during Step 2,
the reaction mixture (from Step 2) was taken to
dryness under a nitrogen stream and re-dissolved in
MeOH, then heated (60C) for 1.5 h. Purification
(RP-HPLC) gave the title compound (0.006 g).
Preparation 35 (Example 1.107):
S-descladinosyl-H.^-dideoxy-e-O-methyl-S-oxo-^.H-foxyc
arbonyl-d-
((3-chloro-quinolin-4-yl)-methyl)-azetidin-3-yl)-imino
Vervthromvcin A Step 1: 3-Chloro-4-methylquinoline
(0.1 0 g, 0.56 mmol; Bull. Soc. Pharm. Bordeaux 1988,
127, 29), N-bromosuccinimide (0.200 g, 1.13 mmol), and
benzoyl peroxide (0.04Og, 0.168 mmol) in 3 mL carbon
tetrachloride were heated in a sealed tube at 850C for
2.5 h. Water (3 mL) was added and the product was
extracted with DCM (3x 3 mL). The organic layer was
dried over Na2SO4 and the solvent was evaporated. The
LC-MS of the remaining solid indicated it was
approximately a 60:40 mixture of 3-chloro-4-
bromomethylquinoline and the starting material. MS
(ESI+) for m/z 257 (M+H)+. Step 2: This crude product
(0.34 mmol), the final crude solid from Preparation 1
(0.22 g, 0.34 mmol), TEA (0.087 mL, 0.67 mmol) in 2 mL
MeCN were heated in a microwave reactor at 90 0C for 6
min. The reaction mixture was concentrated and the
residue was purified (RP-HPLC) to give the title
compound (0.050 g, 0.059 mmol). Preparation 36:
4-bromomethyl-3-methoxy-M . lnaphthyridine Step 1:
3,5-Dibromo-4-methylpyridine (100 mg) was placed in a
microwave tube, followed by CuI (0.01 eq.), cesium
carbonate (2 eq.) and 1,10-phenanthroline (0.02 eq.)
in 2ml MeOH. The mixture was heated at 1600C for 2 h
under microwave irradiation. The reaction mixture was
partitioned between aqueous satd. NaHCO3 and EtOAc,
and the EtOAc layer dried over Na2SO4. The crude
intermediate was 3-bromo-5- methoxy-4-methylpridine
purified by SGC (EtOAc/Hexanes). MS (ESI+) for m/z 201
[M + H]+. Step 2: 3-Bromo-5-methoxy-4-methylpridine
(0.76 g) was placed in a single neck round bottom
flask with NaOtBu (1.4eq), BlNAP (0.8eq), Pd2(dba)3
(0.25eq), and benzhydrylideneamine (1eq) in toluene 20
ml, and refluxed at 1500C for 4 h. The reaction was
partitioned between water and EtOAc, and the EtOAc
layer dried over Na2SO4. The product was purified by
SGC (EtOAc/ Hexane) affording 5-methoxy-4-methyl-N-
(diphenylmethylene)pyridine-3-amine. MS (ESI+) for m/z
302 [M + H]+. Step 3: To
5-methoxy-4-methyl-N-(diphenylmethylene)pyridine-3-ami
ne (0.7g) in a single neck round bottle flask, was
added 14 ml of 1N HCI/THF (1:1) and the resulting
mixture heated at 55C for 1 h. The reaction was
basified with 1N NaOH to pH9, extracted with DCM,
dried over Na2SO4, and concentrated to dryness under
vacuum affording 5-methoxy-4-methyl-pyridin-3-ylamine.
MS (ESI+) for m/z 139 [M + H]+. Step 4: To
3-methoxy-4-methyl-1,5-naphthyridine (0.26g) dissolved
in carbontetrachloride (6 ml) was added
N-bromosuccinimide (1.2eq) and benzoyl peroxide
(0.3eq) and heated at 800C for 4 h. The reaction was
partitioned between satd. NaHCO3 and DCM, and the DCM
layer then dried over Na2SO4 to 



give the title compound (120 mg) after concentration.
MS (ESI+) for m/z 252 [M + H]+. Preparation 37:
8-methoxyquinoxaline-5-sulfonvl chlorideStep 1:
2,3-Diaminophenol (2 g) in 10 ml acetic acid and 20 ml
4M sodium acetate and a solution of oxalaldehyde (4.8
g) dissolved in 20 ml water were combined and the
resulting mixture was heated at 60C for 1.5 h. After
cooling to RT water (100 ml) was added and the mixture
extracted with EtOAc. The organic layer was dried over
Na2SO4, and concentrated to give quinoxalin-5-ol. MS
(ESI+) for m/z 147 [M + H]+. Step 2: To
quinoxalin-5-ol (0.43 g) dissolved in DMF (6 ml) was
added K2CO3 (2.5 eq.) and Kl (0.2 eq.). To this
mixture was then added dropwise iodomethane (1.2 eq.).
The resulting mixture then heated to 50C overnight.
The reaction mixture was subsequently partitioned
between satd. NaHCO3 and EtOAc, the EtOAc layer
backwashed with water and brine, dried over Na2SO4,
and concentrated to dryness under vacuum. The crude
material was then purified by SGC (MeOH:DCM) affording
5-methoxyquinoxaline. MS (ESI+)for m/z160 [M + H]+.
Step 3: 5-Methoxyquinoxaline was converted to the
title compound by the method of Preparation 10. MS
(ESI+) for m/z 259 [M + H]+. Preparation 38:
7-bromo-pyridof2,3-blPyrazine-8-carbaldehvde
2-Amino-5-bromo-4-methyl-3-nitropyridine ( 1 .63 g,
7.0 mmol; Combi-Blocks) was partially dissolved in
MeOH (240 ml_) in a Parr shaker flask, and to this was
added PtO2 catalyst (29 mg) before subjecting it to H2
(45 psi) with shaking at RT for 1 h. More catalyst was
added (30 mg) and hydrogenolysis continued for an
additional 2 h before removal of the solids by
filtration. The filtrate was concentrated to yield
crude 5- bromo-2,3-diamino-4-methyl-3-nitropyridine
(1.5 g). MS (ESI+) for m/z 203 (M+H)+. This was
subsequently converted to the title compound following
analogous methods in Preparation 37 Step 1 and
Preparation 16. MS (ESI+) for m/z 239 (M+H)+.
Preparation 39: 3-chloro-H
,81naphthyridine-4-carbaldehvde Step 1:
4-Methyl-pyridin-2-ylamine (30 g, 0.28 mol) was
dissolved in DCM (300 mL) and treated with TEA (41 mL)
followed by trimethylacetyl chloride (38 mL) via a
dropping funnel over 30 min. The mixture was allowed
to stir overnight at RT, then poured into a separatory
funnel with water (100 mL) and satd. aq. NaHCO3 (75
mL). The organic layer was extracted, washed with
satd. aq. NaHCO3 (75 mL), dried over Na2SO4, and
concentrated to give solid
2,2-dimethyl-N-(4-methyl-pyridin-2-yl)-propionamide
(42 g, 0.22 mol). 1H NMR (CDCI3) d 8.09 (m, 2 H), 7.93
(br s, 1 H), 6.83 (m, 1 H), 2.33 (s, 3H), 1.29 (s,
9H). Step 2:
2,2-Dimethyl-N-(4-methyl-pyridin-2-yl)-propionamide
(42 g, 0.22 mol) from Step 1 was placed in a 3-neck 3
L flask fitted with an overhead stirrer. To this was
added water (650 mL), then Na2HPO4 (78 g, 0.55 mol),
followed by DCM (220 mL). The mixture was stirred and
cooled in an ice-bath to O9C, then chlorine gas was
bubbled slowly through a sparge-frit. The reaction was
monitored by TLC (EtOAc/hexanes 1/1), and found to be
complete after 80 min. The reaction mixture was poured
into a separatory funnel and extracted. The aqueous
layer was re-extracted with DCM (2 x 100 mL). The
combined layers were dried over Na2SO4 and
concentrated to a crude solid product which was
recrystallized from hexanes to yield the purified
N-(5-chloro-4-methyl-pyridin-2-yl)-2,2-dimethyl-propio
namide (41 g, 0.18 mol). 1H NMR (CDCI3) d 8.18 (s, 1
H), 8.12 (s, 1 H), 7.94 (br s, 1 H), 2.35 (s, 3H),
1.29 (s, 9H). Step 3:
N-(5-chloro-4-methyl-pyridin-2-yl)-2,2-dimethyl-propio
namide (18.3 g, 0.081 mol) from Step 2 was placed in a
flame-dried three-neck 1L flask fitted with an
overhead stirrer, under nitrogen. To this solid was
added anhydrous diethyl ether (170 mL) and the mixture
stirred until a solution, whereupon it was cooled in a
dry ice/acetone bath for 20 min (slurry formed). To
the resulting slurry was dropped in tert-butyllithium
(1.7 M in pentane, 100 ml_) via cannula over an 8 min
period. The flask was removed from the cooling bath
and allowed to stir until it reached RT, at which time
3-dimethylamino-propenal (10 mL, 0.10 mol) was added
neat. The resulting mixture was stirred overnight at
RT under a nitrogen stream; by morning a dry powder
resulted. To this was added water (80 mL) followed by
slow addition of cone. HCI (40 mL) while cooling the
flask in an ice/water bath. After the acid addition,
the ice bath was removed and the flask was heated to
800C for 1h, cooled in an ice/water bath and treated
with NaOH (solid pellets) until basic. The basic
aqueous mixture was subsequently extracted with DCM (4
x 100 mL) - patience and brine were required to help
break the resulting emulsions. The combined extracts
were dried over Na2SO4 and concentrated under vacuum
to yield crude product, which was further purified by
SGC (EtOAc eluant) to yield pure
3-chloro-4-methyl-[1,8]naphthyridine (10 g, 0.056
mol). Note: owing to weak UV activity, it was found
more efficacious to monitor column fractions with MS
rather than UV. MS (ESI+) for m/z 179 (M+H)+. 1H NMR
(CDCI3) d 9.06 (m, 1 H), 8.96 (s, 1 H), 8.34 (d, 1 H),
7.51 (m, 1H), 2.72 (s, 3H). Step 4:
3-Chloro-4-methyl-[1,8]naphthyridine (3.0 g, 16.7
mmol) from Step 3 was dissolved in 4:1 dioxane:water
(30 mL) and selenium dioxide (5.9 g, 50.4 mmol) was
added. The reaction mixture was heated (1100C) for 2.5
h, cooled to RT, poured into satd. aq. NaHCO3 (30 mL)
and water (10 mL). The mixture was subsequently
treated with DCM (80 mL) and the solids filtered off
through Celite and rinsing the filter cake with DCM.
After separating the aqueous and organic layers, the
aqueous phase was re-extracted with DCM (4 x 80 mL)
and the combined organics were dried (Na2SO4) and
concentrated. The crude 



product was chromatographed by SGC (MeCN eluant) to
yield the title compound 3-chloro- [ 1
,8]naphthyridine-4-carbaldehyde (1 .0 g, 5.2 mmol).
Note: owing to weak UV activity, it was found more
efficacious to monitor column fractions with MS rather
than UV, as in Step 3. MS (ESI+) for m/z 193 (M+H)+.
1H NMR (CDCI3) d 10.79 (s, 1H), 9.28 (dd, 1H), 9.17
(s, 1H), 9.14 (dd, 1H), 7.63 (dd. 1H). Preparation 40:
2-cvclopropyl-3H-imidazof4,5-blpyridine-7-carbaldehvde
2-Cyclopropyl-7-methyl-3H-imidazo[4,5-b]pyridine (100
mg, 0.58 mmol; from EP0420237 A1) was treated with
SeO2 (160 mg, 1.44 mmol) in 6 ml of dioxane:water
(4:1) and subjected to microwave irradiation (300W,
normal absorbance) at 1800C for three 20 min
intervals. The mixture was subsequently treated with
satd. aq. NaHCO3 (25 ml) and water (25 ml) and the
solids were removed by filtration through Celite,
rinsing with DCM. The filtrate was extracted with DCM
(4 x 50 mL) and the combined organic extracts were
dried (Na2SO4), filtered, and concentrated to dryness
to yield the crude title compound. MS (ESI+) for m/z
188 (M+H)+. Preparation 4 1:
3-methyl-3H-imidazor4,5-blpyridine-7-carbaldehvde Step
1: 4-Methyl-pyridine-2,3-diamine (1.0 g, 8.12 mmol)
was treated with formic acid (15 mL) and heated to
reflux for 3 h. After cooling to RT, the solution was
concentrated under a nitrogen stream over 48 h, then
diluted with DCM (30 mL) before filtering out the
solids in a Buechner funnel. The filtrate was
concentrated and the crude product chromatographed by
SGC (DCM:MeOH:NH4OH = 90:10:1 as eluant) to yield
purified 7-methyl-3H-imidazo[4,5-b]pyridine (0.325 g,
2.44 mmol). MS (GCMS) for m/z 133 (M)+. Step 2:
7-Methyl-3H-imidazo[4,5-b]pyridine (2.0 g, 15 mmol)
was dissolved in acetone (60 ml) and treated with
freshly ground KOH (4.21 g) followed by dropwise
addition of iodomethane (10 ml). After 10 min, the
reaction mixture was poured into satd. aq. NaHCO3 (25
ml) in water <25 ml) and extracted with DCM (4 x 80
ml). The organic layers were combined and dried over
Na2SO4, filtered, and concentrated.SGC (DCM:MeOH:NH4OH
= 96:4:1 as eluant) yielded
3,7-dimethyl-3H-imidazo[4,5-b]pyridine (1.05 g). 1H
NMR (CDCI3) d 7.94 (s, 1H), 7.83 (d, 1H), 6.48 (s,
1H), 3.04 (s, 3H), 2.07 (s, 3H). Step 3: Oxidation
with SeO2 as described in Preparation 16 yielded the
title compound. MS (ESI+) for m/z 162 (M+H)+.
Preparation 42:
6-chloro-3H-imidazor4,5-blpyridine-7-carbaldehvde Step
1:
N-(5-chloro-4-methyl-pyridin-2-yl)-2,2-dimethyl-propio
namide (3.0 g, 13.2 mmol) from Preparation 39 Step 2
was treated with concentrated sulfuric acid (19 ml)
and allowed to stir for 30 min before cooling in an
ice-water bath to between 0-100C and adding fuming red
nitric acid (0.67 ml) over a 10 min period. The
reaction mixture was heated (35C) overnight, then
diluted with water (40 ml) and extracted with DCM (6 x
50 ml). The DCM was removed under vacuum and the
residue was re-dissolved in cone. HCI (20 ml) and
heated to 400C for 18 h, then 1000C for 4 h, and
finally 500C for 18 h. The mixture was cooled to RT,
diluted with water (50 ml), and extracted with DCM (5
x 40 ml). The aqueous layer was treated with 30% (w/v)
NaOH aq. until the pH = 12, then extracted with DCM (6
x 60 ml). These latter extracts were combined, dried
over Na2SO4, filtered, and concentrated to yield
5-chloro-4-methyl-3-nitro-pyridin-2-ylamine (1.0 g).
1H NMR (CDCI3) d 8.15 (s, 1H)15.93 (br s, 2H), 2.49
(s, 3H). Step 2: The material from Step 1 (1.0 g) was
dissolved in MeOH (300 ml) and PtO2 (40 mg) was added.
The mixture was subjected to hydrogen (50 psi) in a
Parr shaker for 3.5 h, then filtered through Celite
and to the filtrate was added cone. HCI (1 ml) before
concentrating to yield 5-chloro-4-methyl-pyridine-
2,3-diamine hydrochloride ( 1 g). NMR (CDCI3) d 7.39
(s, 1H), 2.29 (s, 3H). Step 3: The material from Step
2 ( 1 g) was dissolved in phosphoric acid (20 ml),
then added to formic acid (10 ml) and heated (1300C)
for 1 h, and then cooled to RT for 3 d. The reaction
mixture was then poured into ice (20Og) and the pH
adjusted with 30% (w/v) aq. NaOH until solids formed.
The solids were removed via filtration and rinsed with
water. The filtrate (aqueous) was concentrated to
dryness and extracted with hot EtOH repeatedly. The
EtOH extracts were combined and concentrated to solids
(3g). The solids were extracted with hot MeCN (4 x 80
ml); the combined MeCN extracts were cooled to RT and
solids precipitated. The precipitates were filtered
(Celite) and the filtrate was concentrated to yield
6-chloro- 7-methyl-3H-imidazo[4,5-b]pyridine (0.278
g). MS (ESI+) for m/z 168 (M+H)+. Step 4: The product
from Step 3 (0.278 g) was subjected to SeO2 oxidation
as in Preparation 16, yielding the title compound (69
mg). MS (ESI+) for m/z 182 (M+H)+. Preparation 43:
4-bromomethyl-quinoline-3-carbonitrile
4-Methyl-quinoline-3-carbonitrile (Arch. Pharm. 1989,
322, 511) was brominated according to the procedure
used in Preparation 36, Step 4. MS (ESI+) for m/z 249
(M+2)+ . Preparation 44:
3-methyl-quinoline-4-carbaldehvde Step 1:
2-Chloro-3-methyl-quinoline-4-carbonyl chloride (200
mg) was synthesized as reported (Bioorg. Med. Chem.
2002, 10, 779) and dissolved in THF (4 ml) and treated
with sodium borohydride (189 mg, 5.0 mmol) under
nitrogen. The reaction mixture was stirred for 1 h,
diluted with water, extracted three times with DCM,
dried over Na2SO4, filtered and evaporated under
vacuum to provide 174 mg of crude 



alcohol. 1H NMR (CDCI3) d 8.12 (d, 1H)17.97 (d, 1H)1
7.65 (m, 1H) 7.57 (m, 1H), 5.16 (s, 2H), 2.62 <s, 3H).
LCMS (ESI+) for m/z 208 (M)+, 210 (M+2) +.Step 2: A
mixture of 170 mg of the alcohol from Step 1 (0.819
mmol), 30 ml. of EtOH, 0.35 mL of TEA (2.5 mmol) and
100 mg of 10 % Pd/C was shaken under 15 psi of
hydrogen for 30 min, filtered through Celite with MeOH
and evaporated under vacuum. The resulting residue was
partitioned between water and DCM, extracted three
more times with DCM, washed with brine, dried over
Na2SO4, filtered and evaporated under vacuum to
provide 128 mg of the title compound. 1H NMR (CDCI3) d
8.60 (s, 1H), 8.19 (d, 1H), 8.04 (d, 1H), 7.63 (m,
1H), 7.56 (m, 1H), 5.13 (s, 2H), 2.51 (s, 3H). LCMS
(ESI+) for m/z 174 (M+H) +. Preparation 45:
8-methoxyquinoline-5-carbaldehvde Step 1:
d-(Hydroxymethyl) quinolinol (6.7 g, 38 mmol) was
dissolved in DMF (38 mL) and treated with potassium
carbonate (16 g, 116 mmol) followed by methyl iodide
(2.9 mL, 6.8 g, 48 mmol). The mixture was allowed to
stir overnight at RT, then poured into a separatory
funnel with water and extracted 3x DCM. The organic
layer was dried over Na2SO4, and concentrated to give
solid 5-hydroxymethyl-8- methoxyquinoline (6.5 g). 1H
NMR (CDCI3) d 8.97 (d, 1H), 8.51 (d, 1H) 7.49 (m, 2H),
6.99 (d, 1H), 5.05 (s, 2H) 1 4.09 (s, 3H). Step 2:
5-Hydroxymethyl-8-methoxyquinoline (6.5 g, 34 mmol)
from Step 1 was dissolved in 250 mL of DCM and treated
with 24g of manganese dioxide. After stirring for 24
h, the mixture was treated with an additional 6g of
manganese dioxide and stirred for 24 h. The mixture
was filtered through a pad of Celite, and the filtrate
was concentrated under vacuum to afford 6g of the
title compound as a brown solid. 1H NMR (CDCI3) d 10.2
(s, 1 H), 9.69 (d, 1 H), 9.01 (d, 1 H), 8.01 (d, 1H),
7.61 (dd, 1H), 7.16 (d, 1H), 4.19 (s, 3H). Preparation
46: 3-methoxyquinoline-4-carbaldehvde Step 1: Methyl
3-hydroxycinchoninate, (J. Org. Chem. 1953, 18, 552)
(1.53 g, 7.54 mmol), potassium carbonate (1.15 g, 8.29
mmol) in acetone (11 ml) was treated with methyl
iodide (470 uL, 7.54 mmol) was stirred at RT under
nitrogen overnight. The mixture diluted with water and
extracted into DCM and washed with satd. sodium
thiosulfate solution. The organics were dried over
Na2SO4 and concentrated. Material purified by SGC
(Combi flash, 10-50% EtOAc-hexanes over 40 minutes)
gave methyl 3- methoxycinchoninate. 1H NMR (CDCI3) d
8.85 (s, 1H), 8.07 (d, 1H), 7.72 (d, 1H), 7.61 (m,
2H), 4.08 (s, 3H), 4.03 (s, 1H). MS (ESI+) for m/z 218
(M+H)+. Step 2: Methyl 3-methoxycinchoninate (427 mg,
1.96 mmol) in toluene (3.9 ml) cooled to -78C under
nitrogen atmosphere. DiBAL-H 1M in toluene (5.9 ml,
5.9 mmol) added dropwise over 5 min. Reaction quenched
with water (3.9 ml and warmed to RT, alternating
portions of magnesium sulfate and NaHCO3 added and
EtOAc added. Solids filtered and washed with EtOAc
then concentrated gave intermediate alcohol (339 mg).
1H NMR (CDCI3): d 8.67 (s, 1H), 8.10 (d,1H), 8.00 (d,
1H), 7.55 (m, 2H), 5.14 (s, 2H), 3.98 (s,3H). Step 3:
The product from Step 2 (339 mg, 1.79 mmol) was
dissolved in DCM (1.8 ml) and treated with Dess-Martin
periodinane (760 mg, 1.79 mmol) at RT. After
completion the mixture was diluted with DCM and washed
with sat. NaHCO3 solution. Organics were then dried
over Na2SO4 and concentrated. Material was purified by
SGC (0-100% EtOAc:hexanes over 45 minutes) yielding
yellow solid (264 mg). MS (ESI+) for m/z 188 (M+H) +.
1H NMR (CDCI3) d 10.90 (s, 1H), 9.02 (m, 2H), 8.08 (d,
1H), 7.65 (m, 2H), 4.21 (S, 3H).Preparation 47:
3-methoxy-f1 ,81-naphthyridine-4 carbaldehyde. Step 1:
N-(5-amino-4-methyl-pyridin-2-yl)-2,2-dimethyl-proprio
namicie (WO 9614844) (5.38g, 25.96 mmol) dissolved in
tetrafluoroboric acid 48% in water (90 ml) and cooled
to -10C in a brine/ice bath. Sodium nitrite (2.33 g,
33.74 mmol) in water 40 ml was added dropwise to the
solution over 25 min. The solids were collected by
filtration and washed with cold diethyl ether. Solids
were then transferred to flask and heated in MeOH (85
ml) open to air at 55-60 0C overnight. Solvent was
removed under vacuum and the crude material dissolved
in EtOAc and washed with NaHCO 3 solution. The
organics were dried over Na2SO4 and concentrated after
filtration. The intermediate was purified by SGC and
eluted with EtOAc:hexanes 0 to 25% over 30 minutes
furnished 3.16 g
N-(5-methoxy-4-methyl-pyridin-2-yl)-2,2-
dimethyl-proprionamide. MS (ESI+) for m/z (M+H) + 223.
1H NMR (CDCI3) d 8.08 (s, 1H), 7.74 (s, NH), 7.68 (s,
1H), 3.84 (s, 3H), 2.22 (s, 3H), 1.62 (s, NH2), 1.30
(s, 9H). Step 2: The material from Step 1 was
converted to 3-methoxy-4-methyl-[1 ,8]naphthyridine by
the method in Preparation 39 Step 3. 1H NMR (CDCI3) d
8.98 (d, 1H), 8.92 (s, 1H), 8.32 (d, 1H), 7. 45
(m,1H), 4.07 (s, 3H), 2.54 (s, 3H). Step 3: The
material from Step 2 was converted to 3-methoxy-[1
,8]naphthyridine-4-carbaldehyde by the method in
Preparation 16. 1H NMR (CDCI3) d 10.84 (s, 1H), 9.42
(d, 1HO, 9.22(s, 1H), 9.03 (m, 1H), 7. 57 (m, 1H) 4.
25 (s,3H). Preparation 48: 4-methyl-[1 ^inaphthyridine
4-Methyl-pyridin-2-ylamine was converted to
4-methyl-[1 ,8]naphthyridine according to known 



methods (Chem. Pharm. Bull. 1971, 19, 1751).
m-Nitrobenzene sodium sulfonate (202 g, 897 mmol) was
weighed into a 3L 3-necked flask equipped with an
overhead stirrer, and the flask immersed in an
ice-water bath before adding cone, sulfuric acid (260
ml), glycerol (145 ml, 1987 mmol),
4-methyl-pyridin-2-ylamine (50 g, 463 mmol), and
finally water (260 ml). The mixture was heated to
1200C for 8 h, then cooled to RT to yield a chocolate
brown slurry. Sodium hydroxide (20 N aq) was added
slowly with cooling (such that the temperature did not
exceed 400C) until pH approximated 10. The resulting
sludge was filtered through Celite and the filtrate
extracted with DCM (3 x 100 ml). The organic layers
were dried over Na2SO4, filtered, and concentrated
under vacuum to a black oil. The desired product (7.32
g, 50.8 mmol) was isolated by SGC (DCM:MeOH 95:5).
Preparation 49: 3-bromo- p
,81naphthyridine-4-carbaldehvde Step 1:
2-Amino-5-bromo-4-methylpyridine furnished
3-bromo-4-methyl-[1,8]-naphthyridine using the
analogous method in Preparation 48. 1H NMR (CDCI3) d
9.11 (m, 2H), 8.43 (d, 1H), 7.54 (m, 1H), 2.79 (s,
3H). Step 2: A mixture of
3-bromo-4-methyl-[1,8]-naphthyridine (1.5 g, 6.7
mmol), dioxane (16 ml_) and water (0.6 mL) was treated
with selenium dioxide (3.0 g, 27 mmol) and stirred at
8O0C for 1 h. The mixture was cooled to RT, diluted
with satd. aq. NaHCO 3, extracted 3x with EtOAc, and
the combined organic phases were dried over Na2SO4,
filtered and concentrated under vacuum. Filtration
through a pad of silica gel eluting with EtOAc gave
0.70 g of the title compound as a yellow solid. 1H NMR
(CDCI3) d 10.62 (s, 1H), 9.32 (s, 1H), 9.28 (d, 1H),
1.18 (d, 1H), 7.66 (dd, 1H).Preparation 50:
2-methoxy-1-f1,8lnaphthyridin-4-y]-ethanone Step 1:
1-[1 ,8]Naphthyridin-4-yl-ethanone from Preparation 18
(250 mg, 1.45 mmol), 2,6-lutidine (0.254 ml, 2.18
mmol) in DCM (3.6 ml) was treated with trimethylsilyl
triflate (0.276 ml,1.53 mmol) and allowed to stir at
RT overnight. Mixture diluted with DCM and washed with
satd. NaHCO3. Organics dried over Na2SO4 and
concentrated, furnished 350 mg
4-(1-trimethylsilanyloxy-vinyl)-[1,8]-naphthyridine as
an oil. MS (ESI+) for m/z 245 (M+H)+. Step 2: To a
suspension of iodosobenzene (347 mg, 1.57 mmol), in
MeOH (7.2 ml) in an ice bath was added
borontrifluoride diethyletherate (0.200 ml, 1.57 mmol)
followed by 4-(1-trimethylsilanyloxyvinyl)-[ 1
,8]-naphthyridine from Step 1 (350 mg, 1.43 mmol) in
minimum amount of MeOH. The reaction mixture was
warmed to RT overnight and then quenched with solid
NaHCO3 and diluted with water, lodobenzene was
extracted with EtOAc and the desired material
re-extracted with DCM 2x. The organic layers were
dried over Na2SO4 and concentrated to an orange oil
(110 mg), which consisted of a 2:3 mixture of starting
material and desired title compound. MS (ESI+) for m/z
203 (M+H) +. Preparation 5 1:
5-bromomethyl-quinoline-8-carbonitrile Step 1:
5-Bromo-2-methylbenzenamine (J. Fluorine Chem. 2002,
116, 173) (8.9 g, 48 mmol) was treated with water (27
ml_), concentrated sulfuric acid (27 ml_), glycerol
(19g, 206 mmol), 3- nitrobenzenesulfonic acid sodium
salt (21 g, 23 mmol) and was heated to 120 0C for 8 h,
then to 150 0C for 4 h. The mixture was cooled to RT,
quenched with ice, cautiously basified with solid
sodium hydroxide and buffered with solid NaHCO3. The
mixture was extracted twice with EtOAc, and the
organic layers dried over Na2SO4, and concentrated.
Purification by SGC (Combiflash, 5-40% EtOAc-hexanes
over 40 minutes) gave 5.33 g of
5-methyl-8-bromoquinoline. 1H NMR (CDCI3) d 9.05 (d,
1H), 8.34 (d, 1H), 7.94 (d, 1H), 7.49 (dd, 1H), 7.24
(d, 1H), 2.65 (s, 3H). Step 2:
5-Methyl-8-bromoquinoline (01.5 g, 6.78 mmol) was
treated with Pd2(dba)3 (0.62g 0.67 mmol),
diphenylphosphinoferrocene (0.752 g, 1.36 mmol), zinc
cyanide (2.77 g, 23.7 mmol), cuprous iodide (0.064 g,
0.34 mmol) and degassed DMF (45 mL, purged with
nitrogen prior to use) in a Schlenk flask under
nitrogen. The mixture was heated to 800C overnight.
After cooling to RT, the mixture was poured into 4:1:4
sat ammonium chloride:ammonium hydroxide(37%): water
(90ml), extracted 3x with EtOAc, and the organic
layers dried over Na2SO4, and concentrated. The
material was purified by SGC and eluted with 5-45%
EtOAc:hexanes over 30 minutes to afford 1.05 g of
5-methylquinoline-8-carbonitrile. 1H NMR (CDCI3) d 9.1
0 (d, 1H), 8.39 (d, 1H), 8.01 (d, 1H), 7.58 (m, 1H),
7.43 (m, 1H), 2.76 (s, 3H). Step 3: The material from
Step 2 was brominated according to the method of
Preparation 36 Step 4, yielding the title compound. 1H
NMR (CDCI3) d 9.16 (m, 1H), 8.55 (d, 1H), 8.08 (d,
1H), 7.66 (m ,1H), 4.88 (s, 2H). Preparation 52:
4-formyl- auinoline-8-carbonitrile Step 1:
2-Bromoaniline (5.16 g, 30 mmol) dissolved in acetic
acid and cone, sulfuric acid was treated with a
solution of methyl vinyl ketone in acetic acid. The
reaction mixture heated to 90C for 14 h. The cooled
mixture was poured into water and basified with sodium
hydroxide and extracted into EtOAc. The organics were
dried over Na2SO4, and concentrated the purified by
SGC (Combiflash 0-100% EtOAc: hexanes over 30 minutes)
followed by recrystallization from hot hexanes
furnished 4-methyl-8-bromoquinoline (2.3 g). 1H NMR
(CDCI3) d 8.92 (d, 1H), 8.08 (d,1H), 8.01 (d,1H), 7.45
(t,1H), 7.32 (d,1H), 2.71 (s, 3H). 



Step 2: 4-Methyl-8-bromoquinoline (0.1 g, 0.47 mmol)
was treated with Pd2(dba)3 (0.049 g, 0.047 mmol),
diphenylphosphinoferrocene (0.052 g, 0.094 mmol), zinc
cyanide (0.19 g, 1.6 mmol), cuprous iodide (0.005 g,
0.024 mmol) and degassed DMF (2.3 ml_, purged with
nitrogen prior to use) in a Schlenk flask under
nitrogen. The mixture was heated to 80 0C for 2 h.
After cooling to RT, the mixture was diluted with
water, extracted 3x with EtOAc, and the organic layers
dried over Na2SO4, and concentrated to afford 0.1 g of
5-methylquinoline-8-carbonitrile. 1H NMR (CDCI3) d
8.89 (d, 1H), 8.04 (d, 1H), 8.02 (d, 1H), 7.41 (m,
1H), 7.27 (m, 1H), 2.70 (s, 3H). Step 3: The material
from Step 2 was converted using Preparation 16 to the
title compound. 1H NMR (CDCI3) d 10.43 (s, 1H), 9.40
(d, 1H, 9.38 (d, 1H), 8.24 (d,1H), 7.94 (d,1H), 7.80
(t, 1H). Preparation 53: 2,2-dioxo-2.3-dihvdro-1
H-2l6-benzorc1thiophene-5-carbaldehvde Step 1: A
solution of methyl 3,4-bis(bromomethyl)benzoate (997
mg, 3.10 mmol) in EtOH (16 ml) and water (4 ml) was
treated with sodium sulfide nonahydrate (745 mg, 3.10
mmol). The solution was heated to reflux for 2 h with
rapid stirring, then cooled to RT. The mixture was
then concentrated to dryness under vacuum, and the
residue was suspended in DCM (50 ml). The slurry was
filtered and the solid washed with additional DCM. The
filtrate was dried over Na2SO4, filtered and
concentrated under vacuum to afford methyl
2,1-dihydrobenzothiophene-5-carboxylate (581 mg) as a
yellow oil. 1H NMR (CDCI3) d 7.88-7.94 (m, 2H), 7.31
(d, 1H), 4.29 (s, 4H), 3.92 (s, 3H). MS (ESI+) for m/z
197 [M + H]+. Step 2: A solution of sulfide from Step
1 (577 mg, 2.97 mmol) in DCM (24 ml), MeOH (24 ml) and
water (16 ml) was treated with oxone (2.37 g, 3.85
mmol, 1.3 equiv), and the reaction stirred at RT
overnight. The mixture was then filtered through a pad
of Celite, and the pad washed with additional DCM (2 x
20 ml). The filtrate layers were separated, and the
aqueous layer extracted with DCM (2 x 25 ml). The
combined organic extracts were dried over Na2SO4,
filtered, and concentrated under vacuum. The resulting
crude residue was purified by SGC (gradient 80:20 to
50:50 hexanes/EtOAc) to afford methyl 2,2-dioxo-2,1-
dihydrobenzothiophene-5-carboxylate (288 mg) as an
off-white solid: 1H NMR (CDCI3) d 8.05 (d, 1H), 8.01
(s, 1H), 7.41 (d, 1H), 4.42 (d, 4H), 3.94 (s, 3H). MS
(ESl+) for m/z 227 [M + H]+. Step 3: A solution of
ester from Step 2 (288 mg, 1.27 mmol) in DCM (10 ml)
was cooled to -78C under nitrogen and treated with
LiAIH4 (1.0 M in hexanes, 1.50 ml, 1.50 mmol) dropwise
over 5 min. The mixture was then stirred at -78C for
90 min., then warmed to RT and stirred for an
additional 1 h. Water (1 ml) was then added, and
vigorous gas evolution was observed. The mixture was
stirred for 10 min. and 2 N NaOH (1 ml) was then
added, followed by additional water (3 ml). The
mixture was stirred for 30 min, diluted with EtOAc (50
ml) and dried over Na2SO4. Subsequent filtration and
concentration of the filtrate under vacuum afforded
the desired alcohol intermediate (310 mg), which was
used directly. This alcohol was dissolved in DCM (13
ml), and the solution treated with MnO2 (463 mg, 5.33
mmol). After stirring at RT for 1.75 h, the slurry was
filtered through a pad of Celite, and the pad
repeatedly washed with DCM. The filtrate was then
concentrated under vacuum, and the residue purified by
SGC (gradient 75:25 to 50:50 hexanes/EtOAc) to afford
the title compound (25 mg) as a light yellow solid: 1H
NMR (CDCI3) d 10.02 (s, 1H), 7.85-7.92 (m, 2H), 7.53
(d, 1H), 4.45 (d, 4H). 13C NMR (CDCI3) d 190.8, 137.8,
136.8, 132.6, 130.3, 127.0, 126.9, 56.9, 56.6. MS
(ESI+) for m/z 197 [M + H]+.Preparation 54:
benzothiazole-5-sulfonyl chloride Step 1: A solution
of 2-bromo-5-nitroaniline (5.27 g, 24.3 mmol) in 98%
formic acid (30 ml) was heated to reflux for 90 min
under nitrogen. The cooled reaction mixture was then
poured into cold water (600 ml) which afforded a
yellow precipitate. The solid was isolated by
filtration and the cake washed with cold water (2 x
200 ml). Subsequent drying overnight under vacuum
overnight afforded /V-formyl-2-bromo- 5-nitroaniline
(5.84 g, 98%) as a yellow solid: 1H NMR (DMSOd 6) d
10.14 (br s, 1H), 9.01 (d, J = 2.4 Hz, 1H), 8.46 (s,
1H), 7.98 (d, J = 8.8 Hz, 1H), 7.91 (dd, J = 8.8, 2.5
Hz, 1H); 13C NMR (DMSOd 6) d 161.2, 146.9, 136.6,
134.0, 120.6, 119.8, 116.7. Step 2: A solution of
formamide from Step 1 (5.83 g, 23.8 mmol) and sodium
sulfide nonahydrate (8.60 g, 35.8 mmol) in EtOH (120
ml) was heated to reflux for 2 h under nitrogen. After
this time the reaction was cooled to RT then poured
into cold water (600 ml). The resulting solution was
cooled in an ice bath and acidified to pH 1 with 37%
HCI. The solution was cooled in an ice bath for a
further 1 h, during which time an orange precipitate
formed. This solid was isolated by filtration and
dried under vacuum to afford 5- nitrobenzothiazole as
an orange solid (2.28 g). The above filtrate was
extracted with EtOAc (3 x 200 ml), and the combined
organic extracts dried over Na2SO4, filtered and
concentrated under vacuum to afford additional
5-nitrobenzothiazole (0.89 g) as an orange solid. NMR
and TLC analysis indicated that both crops of product
were identical; the combined yield was 3.17 g. 1H NMR
(CDCI3) d 9.19 (s, 1H), 9.02 (d, 1H), 8.35 (dd, 1H),
8.12 (d, 1H); 13C NMR (CDCI3) d 157.3, 153.1, 147.0,
140.2, 122.5, 120.1, 119.3. MS (ESI+) for m/z 181 [M +
H]+. Step 3: A solution of material from Step 2 ( 1
.17 g, 6.47 mmol) in 37% HCI (15 ml.) was heated to
40C, treated with tin(ll) chloride dihyrdrate (4.39 g,
19.4 mmol), and stirred at this temperature for 30
min. 



The reaction was then poured into satd. aqueous NaHCO
3 (250 ml_) and extracted with EtOAc (3 x 100 ml_).
The combined organic extracts was dried over Na2SO4,
filtered, and concentrated under vacuum. The resulting
crude residue was purified by SGC (gradient 75:25 to
0:100 hexanes/EtOAc) to afford 4 (0.214 g) as an
orange solid: 1H NMR (CDCI3) d 8.91 (s, 1H), 7.69 (d,
J = 8.5 Hz, 1H), 7.41 (d, J = 2.2 Hz, 1H), 6.87 (dd, J
= 8.5, 2.2 Hz, 1H), 4.12 (br s, 2H); MS (ESI+) for m/z
151 [M + H]+. Step 4: A solution of the aniline from
Step 3 (0.217 g, 1.45 mmol) in glacial acetic acid (2
ml) was added dropwise to 37% HCI (2 ml). The mixture
was cooled to -10 0C by an ice/salt bath and a
solution of sodium nitrite (0.110 g, 1.59 mmol) in
water (1.1 ml) added dropwise. The mixture was then
stirred for 60 min at -10 0C. While this diazotization
reaction was in progress, a second flask containing
glacial acetic acid (2 ml) and cuprous chloride (0.029
g, 0.293 mmol) was treated with sulfur dioxide gas
until the mixture became a blue-green color. This
mixture was cooled to 10C and the above diazotization
reaction was added in portions over 15 min. Vigorous
gas evolution was observed. The mixture was warmed to
RT and stirred overnight. The reaction was then poured
into cold water (100 ml) and the aqueous layer
extracted with EtOAc (3 x 50 ml). The combined organic
extracts were washed with water (2 x 50 ml), satd.
aqueous NaHCO3 (3 x 25 ml), and brine (3 x 25 ml),
then dried over Na2SO4, filtered and concentrated
under vacuum. Purification of the resulting crude
solid by SGC (90:10 hexanes/EtOAc) afforded the title
compound (0.123 g) as an off-white solid: mp 110-112
0C; 1H NMR (CDCI3) d 9.24 (s, 1H), 8.83 (d, 1H), 8.23
(d, 1H), 8.11 (dd, 1H). 13C NMR (CDCI3) d 157.5,
152.7, 142.6, 141.0, 123.4, 123.1, 122.8. MS (ESI+)
for m/z 234, 236 [M + H]+. Preparation 55:
4-ethoxy-3-methoxy-benzenesulfonyl chlorideStep 1:
lodoethane (1.93 ml_, 38.4 mmol) was added dropwise
over 15 min. to a stirred mixture of Anitroguaiacol 1
(5.00 g, 29.6 mmol) and K2CO3 (6.21 g, 44.3 mmol) in
DMF (30 ml) at 60 0C under nitrogen. After 2 h the
reaction was cooled to RT and diluted with water (100
ml) and methyl tert-butyl ether (250 ml). The organic
layer was washed with water (25 ml), brine (2 x 20
ml), dried over Na2SO4, filtered and concentrated
under vacuum to afford 2-ethoxy-5-nitroanisole (5.74
g) as a pale yellow solid mp 88-9O0C 1H NMR (DMSO-Cf6)
d 7.89 (dd, 1H), 7.73 (d, 1H), 7.16 (d, 1H), 4.17 (q,
2H), 3.88 (s, 3H), 1.37 (t, 3H). 13C NMR (DMSO-cfe) d
153.9, 148.6, 140.5, 117.6, 111.5, 106.4, 64.6, 55.9,
14.4. MS (ESI+) for m/z 198 [M+ H]+. Step 2: A
suspension of 2-ethoxy-5-nitroanisole from Step 1
(5.50 g, 27.9 mmol) and 10% Pd/C (1.0 g) in 1:1
EtOH:EtOAc (50 ml) was shaken under an atmosphere of
H2 (35-40 psi) for 30 min. The reaction mixture was
filtered through Celite and concentrated under vacuum
to afford 4-ethoxy-3-methoxyaniline (4.82 g, 100%) as
a brown solid: mp 54-56 0C. 1H NMR (DMSO-cfe) d 6.61
(d, 1H), 6.25 (d, 1H), 6.03 (dd, 1H), 4.65 (s, 2H),
3.82 (q, 2H), 3.66 (s, 3H), 1.22 (t, 3H); 13C NMR
(DMSO-cfe) d 143.6, 138.8, 116.6, 105.1, 99.9, 65.0,
55.1, 15.1; MS (ESI+)for m/z168 [M + H]+. Step 3: To a
solution of 4-ethoxy-3-methoxyaniline from Step 2
(2.35 g, 14.05 mmol) in glacial acetic acid (5 ml) was
added concentrated HCI (15 ml). The mixture was cooled
to -10 0C in an ice/salt bath and a solution of sodium
nitrite (1.06 g, 15.36 mmol) in water (2.5 ml.) added
dropwise. The mixture was then stirred for 90 min at
-10 0C. While this diazotization reaction was in
progress, a second flask containing glacial acetic
acid (16 ml) was satd. with sulfur dioxide gas for 10
min, then cuprous chloride (0.278 g, 2.81 mmol) was
added, followed by additional sulfur dioxide gas until
the mixture became a bluegreen color. This mixture was
cooled to 10 C and the above diazotization reaction
mixture added portionwise over 25 min. The resulting
mixture was allowed to warm to RT overnight. The
reaction mixture was then poured into ice-cold water
(100 ml) and the aqueous layer extracted with EtOAc (4
x 50 ml). The combined organic extracts were washed
with water (2 x 50 ml), satd. aqueous NaHCO3 (4 x 50
ml), and brine (3 x 50 ml), then dried over Na2SO4,
filtered and concentrated under vacuum. Purification
of the resulting dark red oil by chromatography
(Biotage, gradient 100:0 to 80:20 hexanes/EtOAc over
850 ml) afforded 48 mg of impure product as an
orange-yellow semi-solid. Trituration of this
semi-solid with hexanes afforded the title compound
(34 mg) as a light yellow solid, mp 72-73 0C. 1H NMR
(CDCI3) d 7.66 (dd, 1H), 7.44 (d, 1H), 6.97 (d, 1H),
4.21 (q, 2H), 3.96 (s, 3H), 1.52 (t, 3H). 13C NMR
(CDCI3) d 154.3, 149.5, 135.7, 121.7, 111.3, 109.3,
65.1, 56.4, 14.5. Additional non-limiting examples are
given in Tables 1-16. Atop each table, the macrolide
template structure of the examples thereunder is
shown. Template variable(s) are defined for each
example within the tables. The tables list (1) the
example number, (2) the variable name(s) (Compounds
that are C-2 fluorinated are indicated with a 2-F in
the name window of a Table entry. See Preparation 29)
(Compounds listed with an asterisk (* ) in the name
window are single diastereomers of unidentified
absolute configuration.), (3) M+1 or M/2 ([M+2]/2) MS
data (unless otherwise indicated), (4) 1H NMR spectral
data run in CD3OD (unless otherwise indicated), and
(5) the preparation method of coupling the headpiece
reagent with the template is given as the Preparation
number which describes conditions used to prepare the
subject compound. In cases where a 2'-acetate
protecting group exists, the group is 



removed as a final step as in Preparation 34, Step 3.
The compounds were prepared as formate salts unless
otherwise indicated.Chromatographic purifications were
typically carried out using reverse-phase high
performance liquid chromatography (RP-HPLC, Shimadzu
instruments) using gradient elution with acetonitrile
(0.1% formic acid) and water (0.1% formic acid)
solvent systems. An evaporative light scattering
detection system was used to assist the compound
visualization and collection process for RP-HPLC.
Other purifications were carried out by normal-phase
medium pressure SGC. Table 1HETEROAROMATIC QUINOLINE
COMPOUNDS Field of the Invention The invention
pertains to heteroaromatic compounds that serve as
effective phosphodiesterase (PDE) inhibitors. The
invention also relates to compounds which are
selective inhibitors of PDE10. The invention further
relates to intermediates for preparation of such
compounds; pharmaceutical compositions comprising such
compounds; and the use of such compounds in methods
for treating certain central nervous system (CNS) or
other disorders. The invention relates also to methods
for treating neurodegenerative and psychiatric
disorders, for example psychosis and disorders
comprising deficient cognition as a symptom.
Background of Invention Phosphodiesterases (PDEs) are
a class of intracellular enzymes involved in the
hydrolysis of the nucleotides cyclic adenosine
monophosphate (cAMP) and cyclic guanosine
monophosphates (cGMP) into their respective nucleotide
monophosphates. The cyclic nucleotides cAMP and cGMP
are synthesized by adenylyl and guanylyl cyclases,
respectively, and serve as secondary messengers in
several cellular pathways. The cAMP and cGMP function
as intracellular second messengers regulating a vast
array of intracellular processes particularly in
neurons of the central nervous system. In neurons,
this includes the activation of cAMP and
cGMP-dependent kinases and subsequent phosphorylation
of proteins involved in acute regulation of synaptic
transmission as well as in neuronal differentiation
and survival. The complexity of cyclic nucleotide
signaling is indicated by the molecular diversity of
the enzymes involved in the synthesis and degradation
of cAMP and cGMP. There are at least ten families of
adenylyl cyclases, two of guanylyl cyclases, and
eleven of phosphodiesterases. Furthermore, different
types of neurons are known to express multiple
isozymes of each of these classes, and there is good
evidence for compartmentalization and specificity of
function for different isozymes within a given neuron.
A principal mechanism for regulating cyclic nucleotide
signaling is by phosphodiesterase-catalyzed cyclic
nucleotide catabolism. There are 11 known families of
PDEs encoded by 2 1 different genes. Each gene
typically yields multiple splice variants that further
contribute to the isozyme diversity. The PDE families
are distinguished functionally based on cyclic
nucleotide substrate specificity, mechanism(s) of
regulation, and sensitivity to inhibitors.
Furthermore, PDEs are differentially expressed
throughout the organism, including in the central
nervous system. As a result of these distinct
enzymatic activities and localization, different PDEs'
isozymes can serve distinct physiological functions.
Furthermore, compounds that can selectively inhibit
distinct PDE families or isozymes may offer particular
therapeutic effects, fewer side effects, or both.PDE10
is identified as a unique family based on primary
amino acid sequence and distinct enzymatic activity.
Homology screening of EST databases revealed mouse
PDE10A as the first member of the PDE10 family of PDEs
(Fujishige et al., J. Biol. Chem. 274:18438- 18445,
1999; Loughney, K. et al., Gene 234:109-117, 1999).
The murine homologue has also been cloned (Soderling,
S. et al., Proc. Natl. Acad. Sci. USA 96:7071-7076,
1999)and Nterminal splice variants of both the rat and
human genes have been identified (Kotera, J . et al.,
Biochem. Biophys. Res. Comm. 261:551-557, 1999;
Fujishige, K. et al., Eur. J. Biochem. 266:1118-1127,
1999). There is a high degree of homology across
species. The mouse PDE10A1 is a 779 amino acid protein
that hydrolyzes both cAMP and cGMP to AMP and GMP,
respectively. The affinity of PDE10 for cAMP (Km =
0.05 mM) is higher than for cGMP (Km = 3 mM). However,
the approximately 5-fold greater Vmax for cGMP over
cAMP has lead to the suggestion that PDE10 is a unique
cAMP-inhibited cGMPase (Fujishige et al., J. Biol.
Chem. 274:18438-18445, 1999). The PDE 10 family of
polypeptides shows a lower degree of sequence homology
as compared to previously identified PDE families and
has been shown to be insensitive to certain inhibitors
that are known to be specific for other PDE families.
United States Patent No. 6,350,603, incorporated
herein by reference. 



PDE10 also is uniquely localized in mammals relative
to other PDE families. mRNA for PDE10 is highly
expressed only in testis and brain (Fujishige, K. et
al., Eur J Biochem. 266:1118-1127, 1999; Soderling, S.
et al., Proc. Natl. Acad. Sci. 96:7071-7076, 1999;
Loughney, K. et al., Gene 234:109-117, 1999). These
initial studies indicated that within the brain PDE10
expression is highest in the striatum (caudate and
putamen), n. accumbens, and olfactory tubercle. More
recently, a detailed analysis has been made of the
expression pattern in rodent brain of PDE10 mRNA
(Seeger, T.F. et al., Abst. Soc. Neurosci. 26:345.10,
2000)and PDE10 protein (Menniti, F.S., Stick, C.A.,
Seeger, T.F., and Ryan, A.M., lmmunohistochemical
localization of PDE10 in the rat brain. William Harvey
Research Conference 'Phosphodiesterase in Health and
Disease', Porto, Portugal, Dec. 5-7, 2001). A variety
of therapeutic uses for PDE inhibitors has been
reported including obtrusive lung disease, allergies,
hypertension, angina, congestive heart failure,
depression and erectile dysfunction (WO 01/41807 A2,
incorporated herein by reference). The use of selected
benzimidazole and related heterocyclic compounds in
the treatment of ischemic heart conditions has been
disclosed based upon inhibition of PDE associated cGMP
activity. United States Patent 5,693,652, incorporated
herein by reference. United States Patent Application
Publication No. 2003/0032579 discloses a method for
treating certain neurologic and psychiatric disorders
with the selective PDE10 inhibitor papaverine. In
particular, the method relates to psychotic disorders
such as schizophrenia, delusional disorders and
drug-induced psychosis; to anxiety disorders such as
panic andobsessive-compulsive disorder; and to
movement disorders including Parkinson's disease and
Huntington's disease. Summary of the Invention The
present invention provides for compounds of formula I
or pharmaceutical salts thereof, wherein Z is R1 is
each independently selected from a group consisting of
hydrogen, halogen, hydroxyl, cyano, C1 to C8 alkyl, C2
to C8 alkenyl, C2 to C8 alkynyl, Ci to C8 alkoxy, C1
to C8 haloalkyl, C3 to C8 cycloalkyl, C3 to C8
CyClOaIkVl-C1 to C8 alkyl, 4 to 7 membered
heterocycloalkyl, C1 to C8 alkylthio, -NR 3R3,-0-CF 3,
-S(O) n-R3, C(O)-NR 3R3, and C1 to C8 alkyl
substituted with a heteroatom wherein the heteroatom
is selected from a group consisting of nitrogen,
oxygen and sulfur and wherein the heteroatom may be
further substituted with a substituent selected from a
group consisting of hydrogen, Ci to C8 alkyl, C3 to C8
cycloalkyl, C2 to C8 alkenyl, C2 to C8 alkynyl, and
C-i to C8 haloalkyl; each R3 is independently selected
from a group consisting of hydrogen, C1 to C8 alkyl,
C2 to C8 alkenyl, C2 to C8 alkynyl, C1 to C8
haloalkyl, C3 to C8 cycloalkyl; R2 is selected from
the group consisting of hydrogen, C1 to C8 alkyl, C3
to C8 CyClOaIkVl-C1 to C8 alkyl, C2 to C8 alkenyl, C2
to C8 alkynyl, C1 to C8 haloalkyl and C3 to C8
cycloalkyl;HET1 is selected from a group consisting of
a monocyclic heteroaryl and a bicyclic heteroaryl,
wherein the monocyclic and bicyclic heteroaryl may be
optionally substituted with at least one R4 and; R4 is
selected from a group consisting of halogen, hydroxyl,
cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 alkoxy, C3 to C8 cycloalkyl, C3 to
C8 cycloalkyl-C to C8 alkyl, C1 to C8 alkylthio, and
C1 to C8 alkyl substituted with a substituent is
selected from the group consisting of -OR 8, -NR8R8,
and -SR 8, wherein R8 is independently selected from
the group consisting of hydrogen and C1 to C8 alkyl
HET2 is a monocyclic or bicyclic heteroaryl, wherein
the monocyclic and bicyclic heteroaryl optionally
substituted with at least one R5, with the proviso
that HET2 is not tetrazole; R5 is independently
selected from a group consisting of halogen, hydroxyl,
cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 alkoxy, C3 to C8 cycloalkyl, C3 to
C8 cycloalkyM^ to C8 alkyl, C1 to C8 alkylthio,
-NR7R7and C1 to C8 haloalkyl; B1 and B2 are adjacent
atoms in Het1 which are independently selected from a
group consisting of carbon and nitrogen; bond j is a
covalent bond between Z and B2; bond k is a covalent
bond in Het1between B1 and B2; X and X1 are each
independently selected from the group consisting of
oxygen, sulfur, C(R2)2 and NR2; provided that at least
one of X or X1 is carbon; Y is selected from a group
consisting of carbon and nitrogen, provided that when
Y is 



carbon it is substituted with R6; wherein each R6 is
independently selected from a group consisting of
hydrogen, halogen, hydroxyl, cyano, C1 to C8 alkyl, C2
to C8 alkenyl, C2 to C8 alkynyl, C1 to C8 alkoxy, C1
to Cbcycl6alky!, C3 to C8 cycloalkyl-d to C8 alkyl, C1
to C8 alkylthio, C1 to C8 haloalkyl, -NR7R7, -0-CF 3,
-S(O)m- R7, and C(O)-NR7R7 C1 to C8 alkyl substituted
with a heteroatom wherein the heteroatom is selected
from a group consisting of nitrogen, oxygen and sulfur
and wherein the heteroatom may be further substituted
with a substituent selected from the group consisting
of hydrogen, C1 to C8 alkyl, C3 to C8 cycloalkyl, C2
to C8 alkenyl, C2 to C8 alkynyl, and C1to C8
haloalkyl; wherein each R7 is independently selected
from the group consisting of hydrogen and C1-C8 alkyl;
p is 1, 2 or 3;n is 0, 1 or 2; and m is 0, 1 or 2. In
another embodiment, the present invention provides for
compounds of formula I or pharmaceutical salts
thereof;wherein Z is R1 is each independently selected
from a group consisting of hydrogen, halogen,
hydroxyl, cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2
to C8 alkynyl, Ci to C8 alkoxy, C1 to C8 haloalkyl, C3
to C8 cycloalkyl, C3 to C8 cycloalkyl-d to C8 alkyl, 4
to 7 membered heterocycloalkyl, C1 to C8 alkylthio,
-NR3R3,-0-CF 3, -S(O)n-R3, C(O)-NR3R3, and C1 to C8
alkyl substituted with a heteroatom wherein the
heteroatom is selected from a group consisting of
nitrogen, oxygen and sulfur and wherein the heteroatom
may be further substituted with a substituent selected
from a group consisting of hydrogen, Ci to C8 alkyl,
C3 to C8 cycloalkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, and C1 to C8 haloalkyl; each R3 is
independently selected from a group consisting of
hydrogen, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 haloalkyl, C3 to C8 cycloalkyl; R2
is selected from the group consisting of hydrogen, C1
to C8 alkyl, C3 to C8 cycloalkyl-^ to C8 alkyl, C2 to
C8 alkenyl, C2 to C8 alkynyl C2 to C8 alkenyl, C1 to
C8 haloalkyl and C3 to C8 cycloalkyl; HET1 is selected
from a group consisting of a monocyclic heteroaryl and
a bicyclic heteroaryl, wherein the monocyclic and
bicyclic heteroaryl may be optionally substituted with
at least one R4; R4 :is selected from a group
consisting of C1 to C8 haloalkyl; HET2 is a monocyclic
or bicyclic heteroaryl, wherein the monocyclic and
bicyclic heteroaryl and may be substituted with at
least one R5;R5 is independently selected from a group
consisting of halogen, hydroxyl, cyano, C1 to C8
alkyl, C2 to C8 alkenyl, C2 to C8 alkynyl, C1 to C8
alkoxy, C3 to C8 cycloalkyl, C3 to C8 cycloalkyl-C to
C8 alkyl, C1 to C8 alkylthio, -NR7R7, and C1 to C8
haloalkyl; B1 and B2 are adjacent atoms in Het1 which
are independently selected from a group consisting of
carbon and nitrogen; bond j is a covalent bond between
Z and B2; bond k is a bond in Het1between B1 and B2; X
and X1 are each independently selected from the group
consisting of oxygen, sulfur, C(R2)2 and NR2, provided
that at least one of X or X1 is carbon; Y is selected
from a group consisting of carbon and nitrogen,
provided that when Y is carbon it is substituted with
R6; wherein each R6 is independently selected from a
group consisting of hydrogen, halogen, hydroxyl,
cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 alkoxy, C1 to C8 cycloalkyl, C3 to
C8 cycloalkyl-C to C8 alkyl, C1 to C8 alkylthio, C1 to
C8 haloalkyl, NR7R7 - 0-CF 3, -S(0)m- R7, and
C(O)-NR7R7,C1 to C8 alkyl substituted with a
heteroatom wherein the heteroatom is selected from a
group consisting of nitrogen, oxygen and sulfur and
wherein the heteroatom may be further substituted with
a substituent selected from the group consisting of
hydrogen, C1 to C8 alkyl, C3 to C8 cycloalkyl, C2 to
C8 alkenyl, C2 to C8 alkynyl, and C1to C8 haloalkyl;
wherein each R7 is independently selected from the
group consisting of hydrogen and C1-C8 alkyl; p is 1,
2 or 3; n is O1 1 or 2 and m is 0, 1 or 2. In one
aspect of the present invention, Y is selected from a
group consisting of carbon and nitrogen, provided that
not more than one Y is nitrogen. In another aspect of
the present invention, X1 is carbon and X is oxygen.
In another aspect of the present invention all Y's are
carbon (i.e., the heteroaryl is quinoline). The
present invention also provides compounds of formula I
or pharmaceutical salts 



thereof, wherein HET1 is a 5 membered heteroaryl
group. Preferably, HET1 is selected from a group
consisting of pyrazole, isoxazole, triazole, oxazole,
thiazole and imidazole. The present invention also
provides subgenera providing for number of ring
members for HET2 of formula I wherein HET2 is selected
from a group consisting of 4-pyridyl, 4- pyridazine
and isoxazole. More preferably, HET2 is 4-pyridyl. In
a preferred embodiment, the invention is directed to a
compound of formula l(a)- l(k):1(b) i(g) 1(e) 1(j) and
1(k) wherein j , k, Z HET2 and R4 are as defined
above. More preferably, the compounds of formula I
have the following general structure:Most preferably,
the compounds of formula I have the following general
structure: In another aspect, for the above compounds
of Formula I, HET1 is not tetrazole. Compounds of the
Formula I may have optical centers and therefore may
occur in different enantiomeric and diastereomeric
configurations. The present invention includes all
enantiomers, diastereomers, and other stereoisomers of
such compounds of the Formula I, as well as racemic
compounds and racemic mixtures and other mixtures of
stereoisomers thereof. Pharmaceutically acceptable
salts of the compounds of Formula I include the acid
addition and base salts thereof. Suitable acid
addition salts are formed from acids which form
non-toxic salts. Examples include, but are not limited
to, the acetate, adipate, aspartate, benzoate,
besylate, bicarbonate/carbonate, bisulphate/sulphate,
borate, camsylate, citrate, cyclamate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mandelates mesylate,
methylsulphate, naphthylate, 2- napsylate, nicotinate,
nitrate, orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
pyroglutamate, salicylate, saccharate, stearate,
succinate, sulfonate, stannate, tartrate, tosylate,
trifluoroacetate and xinofoate salts. Suitable base
salts are formed from bases which form non-toxic
salts. Examples include, but are not limited to, the
aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, glycine, lysine, magnesium,
meglumine, olamine, potassium, sodium, tromethamine
and zinc salts. Hemisalts of acids and bases may also
be formed, for example, hemisulphate and hemicalcium
salts. For a review on suitable salts, see Handbook of
Pharmaceutical Salts: Properties, Selection, and Use
by Stahl and Wermuth (Wiley-VCH,
2002).Pharmaceutically acceptable salts of compounds
of Formula I may be prepared by one or more of three
methods: (i) by reacting the compound of Formula I
with the desired acid or base; (ii) by removing an
acid- or base-labile protecting group from a suitable
precursor of the compound of Formula I or by
ring-opening a suitable cyclic precursor, for example,
a lactone or lactam, using the desired acid or base;
or (iii) by converting one salt of the compound of
Formula I to another by reaction with an appropriate
acid or base or by means of a suitable ion exchange
column. All three reactions are typically carried out
in solution. The resulting salt may precipitate out
and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionization
in the resulting salt may vary from completely ionised
to almost non-ionised. The compounds of the invention
may exist in a continuum of solid states ranging from
fully amorphous to fully crystalline. The term
'amorphous' refers to a state in which the material
lacks long range order at the molecular level and,
depending upon temperature, may exhibit the physical
properties of a solid or a liquid. Typically such
materials do not give distinctive X-ray diffraction
patterns and, while exhibiting the properties of a
solid, are more formally described as a liquid. Upon
heating, a change from solid to liquid properties
occurs which is characterised by a change of state,
typically second order ('glass transition'). The term
'crystalline' refers to a solid phase in which the
material has a regular ordered internal structure at
the molecular level and gives a distinctive X-ray
diffraction pattern with defined peaks. Such materials
when heated sufficiently will also exhibit the
properties of a liquid, but 



the change from solid to liquid is characterised by a
phase change, typically first order ('melting point').
The compounds of the invention may also exist in
unsolvated and solvated forms. The term 'solvate' is
used herein to describe a molecular complex comprising
the compound of the invention and one or more
pharmaceutically acceptable solvent molecules, for
example, ethanol. The term 'hydrate' is employed when
said solvent is water. A currently accepted
classification system for organic hydrates is one that
defines isolated site, channel, or metal-ion
coordinated hydrates - see Polymorphism in
Pharmaceutical Solids by K. R. Morris (Ed. H. G.
Brittain, Marcel Dekker, 1995). Isolated site hydrates
are ones in which the water molecules are isolated
from direct contact with each other by intervening
organic molecules. In channel hydrates, the water
molecules lie in lattice channels where they are next
to other water molecules. In metal-ion coordinated
hydrates, the water molecules are bonded to the metal
iron. When the solvent or water is tightly bound, the
complex will have a well-defined stoichiometry
independent of humidity. When, however, the solvent or
water is weakly bound,as in channel solvates and
hygroscopic compounds, the water/solvent content will
be dependent on humidity and drying conditions. In
such cases, non-stoichiometry will be the norm. The
compounds of the invention may also exist in a
mesomorphic state (mesophase or liquid crystal) when
subjected to suitable conditions. The mesomorphic
state is intermediate between the true crystalline
state and the true liquid state (either melt or
solution). Mesomorphism arising as the result of a
change in temperature is described as 'thermotropic'
and that resulting from the addition of a second
component, such as water or another solvent, is
described as 'lyotropic'. Compounds that have the
potential to form lyotropic mesophases are described
as 'amphiphilic' and consist of molecules which
possess an ionic (such as -COCTNa+, -COO"K+, or
-SO3TJa+) or non-ionic (such as -N'N+(CH3)3) polar
head group. For more information, see Crystals and the
Polarizing Microscope by N. H. Hartshorne and A.
Stuart, 4th Edition (Edward Arnold, 1970). Hereinafter
all references to compounds of Formula I include
references to salts, solvates, multi-component
complexes and liquid crystals thereof and to solvates,
multicomponent complexes and liquid crystals of salts
thereof. The compounds of the invention include
compounds of Formula I as hereinbefore defined,
including all polymorphs and crystal habits thereof,
prodrugs and isomers thereof (including optical,
geometric and tautomeric isomers) as hereinafter
defined and isotopicallylabeled compounds of Formula
I. As indicated, so-called 'prodrugs' of the compounds
of Formula I are also within the scope of the
invention. Thus certain derivatives of compounds of
Formula I which may have little or no pharmacological
activity themselves can, when administered into or
onto the body, be converted into compounds of Formula
I having the desired activity, for example, by
hydrolytic cleavage. Such derivatives are referred to
as 'prodrugs'. Further information on the use of
prodrugs may be found in Pro-drugs as Novel Delivery
Systems, Vol. 14, ACS Symposium Series (T. Higuchi and
W. Stella) and Bioreversible Carriers in Drug Design,
Pergamon Press, 1987 (Ed. E. B. Roche, American
Pharmaceutical Association). Prodrugs in accordance
with the invention can, for example, be produced by
replacing appropriate functionalities present in the
compounds of Formula I with certain moieties known to
those skilled in the art as 'pro-moieties' as
described, for example, in Design of Prodrugs by H.
Bundgaard (Elsevier, 1985). Some examples of prodrugs
in accordance with the invention include, but are not
limited to, (i) where the compound of Formula I
contains a carboxylic acid functionality (-COOH), an
ester thereof, for example, a compound wherein the
hydrogen of the carboxylic acid functionality of the
compound of Formula (I) is replaced by (Ci-C 8)alkyl;
(ii) where the compound of Formula I contains an
alcohol functionality (-OH), an ether thereof, for
example, a compound wherein the hydrogen of the
alcohol functionality of the compound of Formula I is
replaced by (Ci-C6)alkanoyloxymethyl; and (iii) where
the compound of Formula I contains a primary or
secondary amino functionality (-NH2 or -NHR where R
H), an amide thereof, for example, a compound wherein,
as the case may be, one or both hydrogens of the amino
functionality of the compound of Formula I is/are
replaced by Further examples of replacement groups in
accordance with the foregoing examples 



and examples of other prodrug types may be found in
the aforementioned references. Moreover, certain
compounds of Formula I may themselves act as prodrugs
of other compounds of Formula I. Also included within
the scope of the invention are metabolites of
compounds of Formula I that is, compounds formed in
vivo upon administration of the drug. Some examples of
metabolites in accordance with the invention include,
but are not limited to, (i) where the compound of
Formula I contains a methyl group, an hydroxymethyl
derivative thereof (-CH3 -> -CH2OH): (ii) where the
compound of Formula I contains an alkoxy group, an
hydroxy derivative thereof (-OR -> -OH); (iii) where
the compound of Formula I contains a tertiary amino
group, a secondary amino derivative thereof (-NR1R2 ->
-NHR1 or -NHR2); (iv) where the compound of Formula I
contains a secondary amino group, a primary derivative
thereof (-NHR1-> -NH2); (v) where the compound of
Formula I contains a phenyl moiety, a phenol
derivative thereof (-Ph -> -PhOH); and (vi) where the
compound of Formula I contains an amide group, a
carboxylic acid derivative thereof (-CONH2 -> COOH);
(vii) where the compound contains an aromatic nitrogen
atom or an tetrtiary aliphatic amine function, an
N-oxide derivative thereof. Compounds of Formual I
having a nitrogen atom in a tertiary amine functional
group may be further substituted with oxygen (i.e., an
N-oxide); Compounds of Formula I containing one or
more asymmetric carbon atoms can exist as two or more
stereoisomers. Where a compound of Formula I contains
an alkenyl or alkenylene group, geometric cisltrans
(or ZJE) isomers are possible. Where structural
isomers are interconvertible via a low energy barrier,
tautomeric isomerism ('tautomerism') can occur. This
can take the form of proton tautomerism in compounds
of Formula I containing, for example, an imino, keto,
or oxime group, or so-called valence tautomerism in
compounds thatcontain an aromatic moiety. It follows
that a single compound may exhibit more than one type
of isomerism. Included within the scope of the present
invention are all stereoisomers, geometric isomers and
tautomeric forms of the compounds of Formula I,
including compounds exhibiting more than one type of
isomerism, and mixtures of one or more thereof. Also
included are acid addition or base salts wherein the
counterion is optically active, for example, d-lactate
or /-lysine, or racemic, for example, dMartrate or
oV-arginine. Cisltrans isomers may be separated by
conventional techniques well known to those skilled in
the art, for example, chromatography and fractional
crystallisation. Conventional techniques for the
preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically
pure precursor or resolution of the racemate (or the
racemate of a salt or derivative) using, for example,
chiral high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a racemic precursor)
may be reacted with a suitable optically active
compound, for example, an alcohol, or, in the case
where the compound of Formula I contains an acidic or
basic moiety, a base or acid such as
1-phenylethylamine or tartaric acid. The resulting
diastereomeric mixture may be separated by
chromatography and/or fractional crystallization and
one or both of the diastereoisomers converted to the
corresponding pure enantiomer(s) by means well known
to a skilled person. Chiral compounds of the invention
(and chiral precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography,
typically HPLC, on an asymmetric resin with a mobile
phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% by volume of
isopropanol, typically from 2% to 20%, and from 0 to
5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the
enriched mixture. When any racemate crystallises,
crystals of two different types are possible. The
first type is the racemic compound (true racemate)
referred to above wherein one homogeneous form of
crystal is produced containing both enantiomers in
equimolar amounts. The second type is the racemic
mixture or conglomerate wherein two forms of crystal
are produced in equimolar amounts each comprising a
single enantiomer. While both of the crystal forms
present in a racemic mixture have identical physical 



properties, they may have different physical
properties compared to the true racemate. Racemic
mixtures may be separated by conventional techniques
known to those skilled in the art - see, for example,
Stereochemistry of Organic Compounds by E. L. Eliel
and S. H. Wilen (Wiley, 1994). The present invention
includes all pharmaceutically acceptable
isotopically-labelled compounds of Formula I wherein
one or more atoms are replaced by atoms having the
sameatomic number, but an atomic mass or mass number
different from the atomic mass or mass number which
predominates in nature. Examples of isotopes suitable
for inclusion in the compounds of the invention
include, but are not limited to, isotopes of hydrogen,
such as 2H and 3H, carbon, such as 11C, 13C and 14C,
chlorine, such as 36CI, fluorine, such as 18F, iodine,
such as 123I and 125I, nitrogen, such as 13N and 15N,
oxygen, such as 15O, 17O and 18O, phosphorus, such as
32P, and sulphur, such as 35S. Certain
isotopically-labelled compounds of Formula I, for
example, those incorporating a radioactive isotope,
are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes
tritium, i.e. 3H, and carbon-14, i.e. 14C, are
particularly useful for this purpose in view of their
ease of incorporation and ready means of detection.
Substitution with heavier isotopes such as deuterium,
i.e. 2H, may afford certain therapeutic advantages
resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage
requirements, and hence may be preferred in some
circumstances. Substitution with positron emitting
isotopes, such as 11C1 18F, 15O and 13N, can be useful
in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.
Isotopically-labeled compounds of Formula I can
generally be prepared by conventional techniques known
to those skilled in the art or by processes analogous
to those described in the accompanying Examples and
Preparations using an appropriate isotopicallylabeled
reagent in place of the non-labeled reagent previously
employed. Pharmaceutically acceptable solvates in
accordance with the invention include those wherein
the solvent of crystallization may be isotopically
substituted, e.g. D2O, d6-acetone, d6- DMSO. Specific
embodiments of the present invention include the
compounds exemplified in the Examples below and their
pharmaceutically acceptable salts, complexes,
solvates, polymorphs, steroisomers, metabolites,
prodrugs, and other derivatives thereof; This
invention also pertains to a pharmaceutical
composition for treatment of certain psychotic
disorders and conditions such as schizophrenia,
delusional disorders and drug induced psychosis; to
anxiety disorders such as panic and
obsessive-compulsive disorder; and to movement
disorders including Parkinson's disease and
Huntington's disease, comprising an amount of a
compound of formula I effective in inhibiting PDE 10.
In another embodiment, this invention relates to a
pharmaceutical composition for treating psychotic
disorders and condition such as schizophrenia,
delusional disorders and drug induced psychosis;
anxiety disorders such as panic and
obsessive-compulsive disorder;and movement disorders
including Parkinson's disease and Huntington's
disease, comprising an amount of a compound of formula
I effective in treating said disorder or condition.
Examples of psychotic disorders that can be treated
according to the present invention include, but are
not limited to, schizophrenia, for example of the
paranoid, disorganized, catatonic, undifferentiated,
or residual type; schizophreniform disorder;
schizoaffective disorder, for example of the
delusional type or the depressive type; delusional
disorder; substance-induced psychotic disorder, for
example psychosis induced by alcohol, amphetamine,
cannabis, cocaine, hallucinogens, inhalants, opioids,
or phencyclidine; personality disorder of the paranoid
type; and personality disorder of the schizoid type.
Examples of movement disorders that can be treated
according to the present invention include but are not
limited to selected from Huntington's disease and
dyskinesia associated with dopamine agonist therapy,
Parkinson's disease, restless leg syndrome, and
essential tremor. Other disorders that can be treated
according to the present invention are
obsessive/compulsive disorders, Tourette's syndrome
and other tic disorders. In another embodiment, this
invention relates to a method for treating an anxiety
disorder or condition in a mammal which method
comprises administering to said mammal an 



amount of a compound of formula I effective in
inhibiting PDE 10. This invention also provides a
method for treating an anxiety disorder or condition
in a mammal which method comprises administering to
said mammal an amount of a compound of formula I
effective in treating said disorder or condition.
Examples of anxiety disorders that can be treated
according to the present invention include, but are
not limited to, panic disorder; agoraphobia; a
specific phobia; social phobia; obsessive-compulsive
disorder; post-traumatic stress disorder; acute stress
disorder; and generalized anxiety disorder. This
invention further provides a method of treating a drug
addiction, for example an alcohol, amphetamine,
cocaine, or opiate addiction, in a mammal, including a
human, which method comprises administering to said
mammal an amount of a compound of formula I effective
in treating drug addiction. This invention also
provides a method of treating a drug addiction, for
example an alcohol, amphetamine, cocaine, or opiate
addiction, in a mammal, including a human, which
method comprises administering to said mammal an
amount of a compound of formula I effective in
inhibiting PDE10. A "drug addiction", as used herein,
means an abnormal desire for a drug and is generally
characterized by motivational disturbances such a
compulsion to take the desired drug and episodes of
intense drug craving.This invention further provides a
method of treating a disorder comprising as a symptom
a deficiency in attention and/or cognition in a
mammal, including a human, which method comprises
administering to said mammal an amount of a compound
of formula I effective in treating said disorder. This
invention also provides a method of treating a
disorder or condition comprising as a symptom a
deficiency in attention and/or cognition in a mammal,
including a human, which method comprises
administering to said mammal an amount of a compound
of formula I effective in inhibiting PDE10. This
invention also provides a method of treating a
disorder or condition comprising as a symptom a
deficiency in attention and/or cognition in a mammal,
including a human, which method comprises
administering to said mammal an amount of a compound
of formula I effective in treating said disorder or
condition. The phrase "deficiency in attention and/or
cognition" as used herein in "disorder comprising as a
symptom a deficiency in attention and/or cognition"
refers to a subnormal functioning in one or more
cognitive aspects such as memory, intellect, or
learning and logic ability, in a particular individual
relative to other individuals within the same general
age population. "Deficiency in attention and/or
cognition" also refers to a reduction in any
particular individual's functioning in one or more
cognitive aspects, for example as occurs in
age-related cognitive decline. Examples of disorders
that comprise as a symptom a deficiency in attention
and/or cognition that can be treated according to the
present invention are dementia, for example
Alzheimer's disease, multi-infarct dementia, alcoholic
dementia or other drug-related dementia, dementia
associated with intracranial tumors or cerebral
trauma, dementia associated with Huntington's disease
or Parkinson's disease, or AIDS-related dementia;
delirium; amnestic disorder; post-traumatic stress
disorder; mental retardation; a learning disorder, for
example reading disorder, mathematics disorder, or a
disorder of written expression;
attention-deficit/hyperactivity disorder; and
age-related cognitive decline. This invention also
provides a method of treating a mood disorder or mood
episode in a mammal, including a human, comprising
administering to said mammal an amount of a compound
of formula I effective in treating said disorder or
episode. This invention also provides a method of
treating a mood disorder or mood episode in a mammal,
including a human, comprising administering to said
mammal an amount of a compound of formula I effective
in inhibiting PDE10. Examples of mood disorders and
mood episodes that can be treated according to the
present invention include, but are not limited to,
major depressive episode of the mild, moderate or
severe type, a manic or mixed mood episode, a
hypomanic mood episode; a depressive episode with
atypical features; a depressive episode with
melancholic features; adepressive episode with
catatonic features; a mood episode with postpartum
onset; poststroke depression; major depressive
disorder; dysthymic disorder; minor depressive
disorder; premenstrual dysphoric disorder;
post-psychotic depressive disorder of schizophrenia; a
major depressive disorder superimposed on a psychotic
disorder such as delusional disorder 



or schizophrenia; a bipolar disorder, for example
bipolar I disorder, bipolar Il disorder, and
cyclothymic disorder. This invention further provides
a method of treating a neurodegenerative disorder or
condition in a mammal, including a human, which method
comprises administering to said mammal an amount of a
compound of formula I effective in treating said
disorder or condition. This invention further provides
a method of treating a neurodegenerative disorder or
condition in a mammal, including a human, which method
comprises administering to said mammal an amount of a
compound of formula I effective in inhibiting PDE10.
As used herein, and unless otherwise indicated, a
"neurodegenerative disorder or condition" refers to a
disorder or condition that is caused by the
dysfunction and/or death of neurons in the central
nervous system. The treatment of these disorders and
conditions can be facilitated by administration of an
agent which prevents the dysfunction or death of
neurons at risk in these disorders or conditions
and/or enhances the function of damaged or healthy
neurons in such a way as to compensate for the loss of
function caused by the dysfunction or death of at-risk
neurons. The term "neurotrophic agent" as used herein
refers to a substance or agent that has some or all of
these properties. Examples of neurodegenerative
disorders and conditions that can be treated according
to the present invention include, but are not limited
to, Parkinson's disease; Huntington's disease;
dementia, for example Alzheimer's disease,
multi-infarct dementia, AIDS-related dementia, and
Fronto temperal Dementia; neurodegeneration associated
with cerebral trauma; neurodegeneration associated
with stroke, neurodegeneration associated with
cerebral infarct; hypoglycemia-induced
neurodegeneration; neurodegeneration associated with
epileptic seizure; neurodegeneration associated with
neurotoxin poisoning; and multi-system atrophy. In one
embodiment of the present invention, the
neurodegenerative disorder or condition comprises
neurodegeneration of striatal medium spiny neurons in
a mammal, including a human. In a further embodiment
of the present invention, the neurodegenerative
disorder or condition is Huntington's disease. This
invention also provides a pharmaceutical composition
for treating psychotic disorders, delusional disorders
and drug induced psychosis; anxiety disorders,
movement disorders, mood disorders, neurodegenerative
disorders, obesity, and drug addiction,comprising an
amount of a compound of formula I effective in
treating said disorder or condition. This invention
also provides a method of treating a disorder selected
from psychotic disorders, delusional disorders and
drug induced psychosis; anxiety disorders, movement
disorders, obesity, mood disorders, and
neurodegenerative disorders, which method comprises
administering an amount of a compound of formula I
effective in treating said disorder. This invention
also provides a method of treating disorders selected
from the group consisting of: dementia, Alzheimer's
disease, multi-infarct dementia, alcoholic dementia or
other drug-related dementia, dementia associated with
intracranial tumors or cerebral trauma, dementia
associated with Huntington's disease or Parkinson's
disease, or AIDS-related dementia; delirium; amnestic
disorder; post-traumatic stress disorder; mental
retardation; a learning disorder, for example reading
disorder, mathematics disorder, or a disorder of
written expression; attention-deficit/hyperactivity
disorder; age-related cognitive decline, major
depressive episode of the mild, moderate or severe
type; a manic or mixed mood episode; a hypomanic mood
episode; a depressive episode with atypical features;
a depressive episode with melancholic features; a
depressive episode with catatonic features; a mood
episode with postpartum onset; post-stroke depression;
major depressive disorder; dysthymic disorder; minor
depressive disorder; premenstrual dysphoric disorder;
post-psychotic depressive disorder of schizophrenia; a
major depressive disorder superimposed on a psychotic
disorder comprising a delusional disorder or
schizophrenia; a bipolar disorder comprising bipolar I
disorder, bipolar Il disorder, cyclothymic disorder,
Parkinson's disease; Huntington's disease; dementia,
Alzheimer's disease, multi-infarct dementia,
AIDS-related dementia, Fronto temperal Dementia;
neurodegeneration associated with cerebral trauma;
neurodegeneration associated with stroke;
neurodegeneration associated with cerebral infarct;
hypoglycemiainduced neurodegeneration;
neurodegeneration associated with epileptic seizure;
neurodegeneration associated with neurotoxin
poisoning; multi-system atrophy, paranoid, 



disorganized, catatonic, undifferentiated or residual
type; schizophreniform disorder; schizoaffective
disorder of the delusional type or the depressive
type; delusional disorder; substance-induced psychotic
disorder, psychosis induced by alcohol, amphetamine,
cannabis, cocaine, hallucinogens, obesity, inhalants,
opioids, or phencyclidine; personality disorder of the
paranoid type; and personality disorder of the
schizoid type, which method comprises administering an
amounot of a compound of Formula I effecting in said
disorders. This invention also provides a method of
treating psychotic disorders, delusional disorders and
drug induced psychosis; anxiety disorders, movement
disorders, mood disorders, neurodegenerative
disorders, obesity, and drug addiction which method
comprises administering an amount of a compound of
formula I effective in inhibiting PDE10.The term
"alkyl", as used herein, unless otherwise indicated,
includes saturated monovalent hydrocarbon radicals
having straight or branched moieties. Examples of
alkyl groups include, but are not limited to, methyl,
ethyl, propyl, isopropyl, and t-butyl. The term
"alkenyl", as used herein, unless otherwise indicated,
includes alkyl moieties having at least one
carbon-carbon double bond wherein alkyl is as defined
above. Examples of alkenyl include, but are not
limited to, ethenyl and propenyl. The term "alkynyl",
as used herein, unless otherwise indicated, includes
alkyl moieties having at least one carbon-carbon
triple bond wherein alkyl is as defined above.
Examples of alkynyl groups include, but are not
limited to, ethynyl and 2-propynyl. The term "alkoxy",
as used herein, unless otherwise indicated, as
employed herein alone or as part of another group
refers to an alkyl, groups linked to an oxygen atom.
The term "alkylthio" as used herein, unless otherwise
indicated, employed herein alone or as part of another
group includes any of the above alkyl groups linked
through a sulfur atom. The term "halogen" or "halo" as
used herein alone or as part of another group refers
to chlorine, bromine, fluorine, and iodine. The term
"haloalkyl" as used herein, unless otherwise
indicated, refers to at least one halo group, linked
to an alkyl group. Examples, of haloalkyl groups
include, but are not limited, to trifluoromethyl,
trifluoroethyl, difluoromethyl and fluoromethyl
groups. The term "cycloalkyl", as used herein, unless
otherwise indicated, includes nonaromatic saturated
cyclic alkyl moieties wherein alkyl is as defined
above. Examples of cycloalkyl include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and cycloheptyl. The term "aryl", as used
herein, unless otherwise indicated, includes an
organic radical derived from an aromatic hydrocarbon
by removal of one hydrogen, such as phenyl, naphthyl,
indenyl, and fluorenyl. "Aryl" encompasses fused ring
groups wherein at least one ring is aromatic. The
terms "heterocyclic", "heterocycloalkyl", and like
terms, as used herein, refer to non-aromatic cyclic
groups containing one or more heteroatoms, prefereably
from one to four heteroatoms, each preferably selected
from oxygen, sulfur and nitrogen. The heterocyclic
groups of this invention can also include ring systems
substituted with one or more oxo moieties. Examples of
non-aromatic heterocyclic groups are aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, azepinyl,
piperazinyl, 1,2,3,6-tetrahydropyridinyl, oxiranyl,
oxetanyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholino,
thiomorpholino, thioxanyl, pyrrolinyl, indolinyl,
2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3- dioxolanyl,
pyrazolinyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl,
3-azabicyclo[4.1 .0]heptanyl,quinolizinyl,
quinuclidinyl, 1,4-dioxaspiro[4.5]decyl,
1,4-dioxaspiro[4.4]nonyl, 1,4- dioxaspiro[4.3]octyl,
and 1,4-dioxaspiro[4.2]heptyl. The term "heteroaryl",
as used herein, refers to aromatic groups containing
one or more heteroatoms (preferably oxygen, sulfur and
nitrogen), preferably from one to four heteroatoms. A
multicyclic group containing one or more heteroatoms
wherein at least one ring of the group is aromatic is
a "heteroaryl" group. The heteroaryl groups of this
invention can also include ring systems substituted
with one or more oxo moieties. Heteroaryl groups
containing a tertiary nitrogen may also be further
substituted with oxygen (i.e., an N-oxide). Examples
of heteroaryl groups are pyridinyl, pyridazinyl,
imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, quinolyl, isoquinolyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazoiyl,
isothiazolyl, pyrrolyl, indolyl, benzimidazolyl,
benzofuranyl, cinnolinyl, indazolyl, indolizinyl,
phthalazinyl, triazinyl, isoindolyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzotriazolyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, 



naphthyridinyl, dihydroquinolyl, tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl,
furopyridinyl, pyrolopyrimidinyl, and azaindolyl. For
clarity, the term heteroaryl includes the heteroaryl
structure in substituent Z in Formula I (i.e., the
heteroaryl structure containing Y). Unless otherwise
indicated, the term "one or more" substituents, or "at
least one" substituent as used herein, refers to from
one to the maximum number of substituents possible
based on the number of available bonding sites. Unless
otherwise indicated, all the foregoing groups derived
from hydrocarbons may have up to about 1 to about 20
carbon atoms (e.g. C1-C2O alkyl, C2-C2O alkenyl,
C3-C2O cycloalkyl, 3-20 membered heterocycloalkyl;
C6-C20 aryl, 5-20 membered heteroaryl, etc.) or 1 to
about 15 carbon atoms (e.g., C1-C15 alkyl, C2-C15
alkenyl, C3-C15 cycloalkyl, 3-15 membered
heterocycloalkyl, C6-Ci 5 aryl, 5-15 membered
heteroaryl, etc.) , or 1 to about 12 carbon atoms, or
1 to about 8 carbon atoms, or 1 to about 6 carbon
atoms. "Neurotoxin poisoning" refers to poisoning
caused by a neurotoxin. A neurotoxin is any chemical
or substance that can cause neural death and thus
neurological damage. An example of a neurotoxin is
alcohol, which, when abused by a pregnant female, can
result in alcohol poisoning and neurological damage
known as Fetal Alcohol Syndrome in a newborn. Other
examples of neurotoxins include, but are not limited
to, kainic acid, domoic acid, and acromelic acid;
certain pesticides, such as DDT; certain insecticides,
such as organophosphates; volatile organic solvents
such as hexacarbons (e.g. toluene); heavy metals (e.g.
lead, mercury, arsenic, and phosphorous); aluminum;
certain chemicals used as weapons, such as Agent
Orange and Nerve Gas; and neurotoxic antineoplastic
agents. As used herein, the term "selective PDE10
inhibitor" refers to a substance, for example an
organic molecule, that effectively inhibits an enzyme
from the PDE10 family to agreater extent than enzymes
from the PDE 1-9 families or PDE1 1 family. In one
embodiment, a selective PDE10 inhibitor is a
substance, for example an organic molecule, having a
Kj for inhibition of PDE10 that is less than or about
one-tenth the Kj that the substance has for inhibition
of any other PDE enzyme. In other words, the substance
inhibits PDE10 activity to the same degree at a
concentration of about one-tenth or less than the
concentration required for any other PDE enzyme. In
general, a substance is considered to effectively
inhibit PDE10 activity if it has a K of less than or
about 10mM, preferably less than or about 0.1 mM. A
"selective PDE10 inhibitor" can be identified, for
example, by comparing the ability of a substance to
inhibit PDE10 activity to its ability to inhibit PDE
enzymes from the other PDE families. For example, a
substance may be assayed for its ability to inhibit
PDE10 activity, as well as PDE1A, PDE1B, PDE1C, PDE2,
PDE3A, PDE3B, PDE4A, PDE4B, PDE4C, PDE4D, PDE5, PDE6,
PDE7, PDE8, PDE9, and PDE11. The term "treating", as
in "a method of treating a disorder", refers to
reversing, alleviating, or inhibiting the progress of
the disorder to which such term applies, or one or
more symptoms of the disorder. As used herein, the
term also encompasses, depending on the condition of
the patient, preventing the disorder, including
preventing onset of the disorder or of any symptoms
associated therewith, as well as reducing the severity
of the disorder or any of its symptoms prior to onset.
"Treating" as used herein refers also to preventing a
recurrence of a disorder. For example, "treating
schizophrenia, or schizophreniform or schizoaffective
disorder" as used herein also encompasses treating one
or more symptoms (positive, negative, and other
associated features) of said disorders, for example
treating, delusions and/or hallucination associated
therewith. Other examples of symptoms of schizophrenia
and schizophreniform and schizoaffecctive disorders
include disorganized speech, affective flattening,
alogia, anhedonia, inappropriate affect, dysphoric
mood (in the form of, for example, depression, anxiety
or anger), and some indications of cognitive
dysfunction. The term "mammal", as used herein, refers
to any member of the class "Mammalia", including, but
not limited to, humans, dogs, and cats. The compound
of the invention may be administered either alone or
in combination with pharmaceutically acceptable
carriers, in either single or multiple doses. Suitable
pharmaceutical carriers include inert solid diluents
or fillers, sterile aqueous solutions and various
organic solvents. The pharmaceutical compositions
formed thereby can then be readily administered in a
variety of dosage forms such as tablets, powders,
lozenges, liquid preparations, syrups, injectable
solutions and the like. These pharmaceutical
compositions 



can optionally contain additional ingredients such as
flavorings, binders, excipients and the like. Thus,
the compound of the invention may be formulated for
oral, buccal, intranasal,parenteral (e.g. intravenous,
intramuscular or subcutaneous), transdermal (e.g.
patch) or rectal administration, or in a form suitable
for administration by inhalation or insufflation. For
oral administration, the pharmaceutical compositions
may take the form of, for example, tablets or capsules
prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g.
pregelatinized maize starch, polyvinylpyrrolidone or
hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium phosphate);
lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch
glycolate); or wetting agents (e.g. sodium lauryl
sulphate). The tablets may be coated by methods well
known in the art. Liquid preparations for oral
administration may take the form of, for example,
solutions, syrups or suspensions, or they may be
presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid
preparations may be prepared by conventional means
with pharmaceutically acceptable additives such as
suspending agents (e.g. sorbitol syrup, methyl
cellulose or hydrogenated edible fats); emulsifying
agents (e.g. lecithin or acacia); non-aqueous vehicles
(e.g. almond oil, oily esters or ethyl alcohol); and
preservatives (e.g. methyl or propyl
p-hydroxybenzoates or sorbic acid). For buccal
administration, the composition may take the form of
tablets or lozenges formulated in conventional manner.
The compounds of the invention may be formulated for
parenteral administration by injection, including
using conventional catheterization techniques or
infusion. Formulations for injection may be presented
in unit dosage form, e.g. in ampules or in multi-dose
containers, with an added preservative. They may take
such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulating
agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active
ingredient may be in powder form for reconstitution
with a suitable vehicle, e.g. sterile pyrogen-free
water, before use. When a product solution is
required, it can be made by dissolving the isolated
inclusion complex in water (or other aqueous medium)
in an amount sufficient to generate a solution of the
required strength for oral or parenteral
administration to patients. The compounds may be
formulated for fast dispersing dosage forms (fddf),
which are designed to release the active ingredient in
the oral cavity. These have often been formulated
using rapidly soluble gelatin-based matrices. These
dosage forms are well known and can be used to deliver
a wide range of drugs. Most fast dispersing dosage
forms utilize gelatin as a carrier or
structure-forming agent. Typically, gelatin is used to
give sufficient strength to the dosage form to prevent
breakage during removal from packaging, but once
placed in the mouth, the gelatin allows immediate
dissolution of the dosage form. Alternatively, various
starches are used to the same effect.The compounds of
the invention may also be formulated in rectal
compositions such as suppositories or retention
enemas, e.g. containing conventional suppository bases
such as cocoa butter or other glycerides. For
intranasal administration or administration by
inhalation, the compound of the invention is
conveniently delivered in the form of a solution or
suspension from a pump spray container that is
squeezed or pumped by the patient or as an aerosol
spray presentation from a pressurized container or a
nebulizer, with the use of a suitable propellant, e.g.
dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other
suitable gas. In the case of a pressurized aerosol,
the dosage unit may be determined by providing a valve
to deliver a metered amount. The pressurized container
or nebulizer may contain a solution or suspension of
the active compound. Capsules and cartridges (made
e.g. from gelatin) for use in an inhaler or
insufflator may be formulated containing a powder mix
of a compound of the invention and a suitable powder
base such as lactose or starch. Aerosol formulations
for treatment of the conditions referred to above
(e.g. migraine) in the average adult human are
preferably arranged so that each metered dose or
"puff" of aerosol contains about 20 mg to about 1000
mg of the compound of the invention. The overall daily
dose with an aerosol will be within the range of about
100 mg to about 10 mg. Administration may be several
times daily, e.g. 2, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time. A proposed daily
dose of the compound of the invention for oral,
parenteral, rectal or 



buccal administration to the average adult human for
the treatment of the conditions referred to above is
from about 0.01 mg to about 2000 mg, preferably from
about 0.1 mg to about 200 mg of the active ingredient
of formula I per unit dose which could be
administered, for example, 1 to 4 times per day. Assay
methods are available to screen a substance for
inhibition of cyclic nucleotide hydrolysis by the PDE
10 and the PDEs from other gene families. The cyclic
nucleotide substrate concentration used in the assay
is 1/3 of the Kn, concentration, allowing for
comparisons of IC50 values across the different
enzymes. PDE activity is measured using a
Scintillation Proximity Assay (SPA)-based method as
previously described (Fawcett et al., 2000). The
effect of PDE inhibitors is determined by assaying a
fixed amount of enzyme (PDEs 1-11) in the presence of
varying substance concentrations and low substrate,
such that the IC50 approximates the K (cGMP or cAMP in
a 3:1 ratio unlabelled to [3H]-labeled at a
concentration of 1/3 Km). ). The final assay volume is
made up to 100ml with assay buffer [50 mM Tris-HCI pH
7.5, 8.3 mM MgCI2, 1 mg/ml bovine serum albumin].
Reactions are initiated with enzyme, incubated for
30-60 min at 300C to give <30% substrate turnover and
terminated with 50 ml yttrium silicate SPA beads
(Amersham) (containing 3 mM of therespective
unlabelled cyclic nucleotide for PDEs 9 and 11).
Plates are re-sealed and shaken for 20 min, after
which the beads were allowed to settle for 30 minutes
in the dark and then counted on a TopCount plate
reader (Packard, Meriden, CT). Radioactivity units can
be converted to percent activity of an uninhibited
control (100%), plotted against inhibitor
concentration and inhibitor IC50 values can be
obtained using the "Fit Curve' Microsoft Excel
extension. Using such assay, compounds of the present
invention were determined to have an IC50 for
inhibiting PDE10 activity of less than about 10
micromolar. This invention also pertains to the
preparation of compounds of formula I. The present
invention also provides for methods for the synthesis
compounds of formula I. For example, the present
invention provides for a process for forming the
compound of formula I1 comprising a step of reacting a
compound of formula Il with dimethoxymethyl-dimethyl
amine and hydrazine or substituted hydrazine (e.g.,
such as R20-NHNH2 where R20 is alkyl). The present
invention also provides for a process for forming the
compound of formula I, comprising a step of reacting a
compound of formula III with dimethyl oxalate and a
hydrazine of formula HET2-NHNH2. The present invention
also provides for a process for forming the compound
of formula I, comprising a step of reacting a compound
of formula IVwith dimethoxymethyl-dimethyi amine and
hydrazine or substituted hydrazine. The present
invention also provides for a process for forming the
compound of formula I, comprising a step of reacting a
compound of formula V with a compound of formula Vl Vl
wherein Q is a hydroxyl or a halide. Detailed
Description of the Invention Scheme 1 depicts the
preparation of the pyrazole class of compounds of this
invention. Alkylation of a substituted phenol with
2-methyl chloro quinoline provides the desired ether.
Hydrolysis of the ester and treatment with thionyl
chloride provides the desired acid chloride. Addition
of O,N-dimethyl hydroxyl amine hydrochloride provides
the Weinreb amide for coupling (Weinreb et al, Tet
Lett., 1981, 22(39) 3815). Anion generation with 4-
picoline and LDA followed by addition of the Weinreb
amide affords the ketone. The ketonecan then be
treated with dimethoxymethyl-dimethyl amine at reflux
to form the enaminone intermediate. Treatment with
various hydrazines affords the pyrazole analogues. A
variety of ratios of the two isomers were obtained.
These isomers were separated via, crystallization,
Biotage MPLC, preparative TLC or preparative HPLC.
This reaction scheme is general for a variety of
starting substituted phenols, substituted quinolines
and substituted hydrazines. Scheme 1 Alternatively,
the substituted pyrazole compounds can be prepared by
alkylation of the NH pyrazole. One set of conditions
is the utilization of cesium carbonate as the base
with an alkyl halide as the electrophile in a solvent
such as dimethyl formamide. Some reactions require
heating.Scheme 2 As depicted in Scheme 3, a variety of
heterocycles can be prepared from the enaminone
intermediate. Pyrimidines can be prepared by heating
with substituted formamides in the presence of ethanol
and sodium ethoxide. Isoxazoles are prepared by 



heating the enaminone with hydroxyl amine in
methanol/acetic acid. Only one isomer in the isoxazole
case is formed. By heating with amino pyroles, amino
imidazoles or amino triazoles, 6-5 bicyclic systems
can be formed.Scheme 3 A variety of 4-pyridyl
heterocyclic replacements can be prepared according to
scheme 4. Methyl heterocycles such as 3,5-dimethyl
isoxazole and methyl pyridazine can be deprotated with
lithium diisopropyl amide and added to a Weinreb amide
(Weinreb et al, Tet Lett., 1981, 22(39) 3815) to
provide the desired ketone. Sequential treatment with
dimethoxymethyl-dimethyl amine and a hydrazine
provides the heterocyclic pyrazoles. Pyrimidines and
isoxazoles can also be prepared as described in Scheme
3.Scheme 4 N-pyridyl pyrazoles can be prepared
according to Scheme 5. The starting ketones are
prepared by alkylation of the phenol as depicted in
Scheme 1. Treatment of the ketone with
dimethoxymethyl-dimethyl amine followed by addition of
4-pyridyl hydrazine (see J. Med. Chem. 2002, 45(24)
5397) provides the desired compounds. Other
heterocyclic replacements for 4-pyridyl can be
prepared by using the requisite hydrazine. Scheme 5 As
depicted in Scheme 6, 3-substituted-N-pyridyl
pyrazoles can be prepared by literature methods, (see
J. Med. Chem. 2004, 47, 2180). Treatment of the
acetophenone (prepared according to scheme 1) with
sodium methoxide and dimethyl oxalate provides the
ester intermediate. Addition of 4-pyridyl hydrazine
(see J. Med. Chem. 2002, 45(24) 5397) provides the
pyrazole with an ester at the 3-position. This ester
can be converted to amides by hydrolysis and coupling
with amines. It can be converted to ethers by
reduction to thealcohol and alkylation. Amine
formation is capable by amide formation followed by
reduction or conversion to the aldehyde followed by
reductive amination. All of these transformations can
be carried out by those skilled in the art of organic
chemistry. Scheme 6 Acetic acid, Heat The benzyl
intermediates can be prepared by the method shown in
scheme 1. The benzyl ether can be removed via
treatment with hydrogen gas over a palladium catalyst
such as palladium on carbon or palladium hydroxide in
a variety of solvents. The phenol can then be
alkylated using a benzylic chloride in acetone heating
with potassium carbonate. Also Mitsunobu chemistry
(Hughes, D.L., The Mitsunobu Reaction. Organic
Reactions. Vol. 42. 1992, New York. 335-656.) can be
applied to couple the phenol with alcohols.Scheme 7
Many benzylic halides or alcohols are commericially
available or are known in the literature. General ways
to make these intermediates by those skilled in the
art are reduction of an ester, acid or aldehyde to
form an alcohol. One general procedure is the
oxidation of a benylic site with selenium dioxide to
provide an aldehyde that is subsequentially reduced
with sodium borohydride. Benzylic halide can be formed
vial halogenation (see Syn. Comm. 1995, 25(21)
3427-3434). Scheme 8 ifY X=C or N Triazole analogues
can be prepared in many ways. One way is depicted in
Scheme 9. Treatment of a hydrazide with dimethyl
formamide dimethyl acetal to form an
intermediate,which is subsequently treated with an
amine or aniline with the addition of heat and acetic
acid provides the 1,2,4 triazoles (see Org. Lett,
2004, 6(17), 2969-2971). The regioisomeric triazoles
can be prepared by interchanging the functionality of
the starting materials. Scheme 9 Acetic Acid, Heat
Other triazole isomers can be prepared according to
scheme 10 by starting with the carboxyamides and
treating with dimethyl formamide dimethyl acetai
followed by the addition of aromatic hydrazines. The
regioisomeric triazoles can be prepared by
interchanging the functionality of the starting
materials. Scheme 10 Acetic Acid, Heat The inverted
ketone isomer can be prepared according to Scheme 11.
(Bunting et al. JACS, 1988, 110, 4008.) The starting
aldehyde is coupled with a phosphonate to provide the
enaminone. The enaminone is hydrolyzed to provide the
desired ketone. The ketone can then be utilized
according to Scheme 1,2 and 3 to provide the desired
compoundsScheme 11 Scheme 12 depicts a method for
synthesizing a 4,5-diaryl oxazole. In the illustrated
case, 4-benzyloxy-benzaldehyde and
4-methylbenzenesulfinic acid are heated with 



formamide to generate a substituted formamide as
shown. This transformation is known in the
literature.fJ. Med Chem., 2002, 45, 1697] Dehydration
of the formamide in a reaction mediated by POCI3 gives
a tosylmethyl isocyanate. This class of compound can
be treated with an aldehyde and a base to yield an
oxazole. In the illustrated case, the
tosylmethylisocyanate is treated with
isonicotinaldehyde and potassium carbonate. The
product of this reaction is an oxazole possessing a
4-benzyloxyphenyl group at the 4-position of the
oxazole ring, and a 4-pyridyl substituent at the
5-position. These substituents can be substituted with
other aryl groups simply by utilizing different
aryl-aldehydes for steps one and three of the
sequence. Cleavage of the benzyloxy group is achieved
by the standard method of catalytic hydrogenation, and
the resultant phenol is easily alkylated by treatment
with an alkyl halide, such as
2-(chloromethyl)quinoline, and cesium fluoride in DMF.
The method is not limited to the illustrated case as
the relative positions of the phenyl and pyridyl rings
can be switched, and said rings may comprise a variety
of aryl groups displaying various substitution
patterns. Scheme 12 POCI3 Scheme 13 depicts a method
for preparing 4,5-substituted oxazoles possessing
alkyl group substitution in the 2-position of the
oxazole ring. In the illustrated case,
1-(4-Benzyloxyphenyl)-2-pyridin-4-yl-ethanone is
brominated by treatment with bromine in acetic acid
according to traditional methods. The resultant
a-bromoketone is then treated with ammonium acetate
and sodium acetate in acetic acid, which yields the
methyl-substituted oxazole ring as disclosed in the
patent literature (WO 951 3067). The methyl group can
be replaced by other alkyl groups. For example,
substitution of ammonium ethanoate, sodium ethanoate,
and ethanoic acid acid would yield ethyl group
substitution. Cleavage of the benzyloxy group is
achieved by the standard method of catalytic
hydrogenation, and the resultant phenol is easily
alkylated by treatment with an alkyl halide as
described above. The method is not limited to the
illustrated case as the relative positions of the
phenyl and pyridyl rings can be switched, and said
rings may comprise a variety of aryl groups displaying
various substitution patterns. Scheme 13 Step 1 of
Scheme 14 is an imine formation/heterocycle formation.
A compound of formula 2A wherein R1 is alkyl, benzyl,
or allyl, is condensed with 4-pyridine carboxaldehyde
in solvent such as toluene and is heated to reflux
with a Dean-Stark apparatus attached to remove water
for about 40 hours. After removal of toluene, the
crude imine is mixed with tosylmethylisocyanide and a
base such as potassium carbonate, in a solvent mixture
of 1,2- dimethoxyethane and methanol, and is heated at
reflux for about 3 hours to afford 3A. Step 2 of
Scheme 14 is a phenol dealkylation. If R 1 is methyl,
the dealkylation can be effected with boron tribromide
(BBr3) in a non-coordinating solvent such as methylene
chloride at about 20-40 0C for about 3-48 hours, where
about 24 hours is preferred to yield 4A. If R2 is
benzyl, the dealkylation can be effected with in neat
trifluoracetic acid with anisole at a temperature of
about 750C for about 3-48 hours, where about 24 hours
is preferred to yield 4A. If R 1 is allyl, the
dealkylation can be effected with a palladium
catalyst, such as dichloropalladium
bis(triphenylphosphine) of palladium acetate, where
dichloropalladium bis(triphenylphosphine) is
preferred, with a reducing agent such as
nbutylammonium formate, in a solvent such as
tetrahydrofuran, 1,2-dichloroethane,
methylenechloride, or an alkanol, where
1,2-dichloroethane is preferred, in a temperature
range from about 2O0C to 750C, to yield 4A. Step 3 of
Scheme 14 is a phenol alkylation. Treatment of 4A with
a base such as potassium carbonate, sodium carbonate,
cesium carbonate, sodium hydride, or potassium
hydride, where cesium carbonate or sodium hydride are
preferred, in a solvent such as tetrahydrofuran,
1,2-dimethoxyethane, N,N-dimethylformamide,
dimethylacetamide, Nmethylpyrrolidinone, or
dimethylsulfoxide, where dimethylsulfoxide or
N,N-dimethylformamide are preferred, at a temperature
from about 20 0C to 70 0C, where about 230C is
preferred, for about 3-48 hours, where about 24 hours
is preferred, affords 1A. Step 4 of Scheme 14 is an
imidazole deprotonation/electrophilic trapping.
Treatment of 3A with a base such as lithium
diisopropyl amide or lithium
2,2,6,6-tetramethylpiperidine, where lithium
diisopropylamide is preferred, in a solvent such as
tetrahydrofuran, at a temperature from about -78 0C to
0 0C, where about -20 0C is preferred, for about 5
minutes to 30 minutes, where about 10 minutes is
preferred, followed by addition of the desired
electrophile R3-I, affords 3B. Step 5 of Scheme 14 is
a phenol dealkylation and uses the same methods as 



described for Step 2 above to produce 4B. Step 6 of
Scheme 14 is a phenol alkylation and uses the same
methods as described for Step 3 above to produce 1B.
Scheme 14 Step 1 of Scheme 15 is an acylation of an
amine to form an amide. Compound 2A, wherein R1 can be
methyl, benzyl, or allyl, is treated with an acid
chloride or a carboxylic acid in the presence of a
coupling reagent, such as tri-n-propylphosphonic
anhydride or dicyclohexyl carbodiimide, where
tri-/?-propylphosphonic anhydride is preferred, in the
presence of a base such as sodium hydroxide, potassium
or sodium carbonate, triethylamine, or
diisopropylethylamine, where diisopropylethylamine is
preferred, in a solvent system such as water/methylene
chloride, water/ethyl acetate, ethyl acetate,
tetrahydrofuran, or methylenechloride, where ethyl
acetate is preferred, at a temperature from about 0 0C
to 50 0C, where about 20 0C to 30 0C is preferred, to
yield 5A. Step 2 consists of a chlorination to form an
iminochloride, reaction with an amine to form an
amidine, followed by treatment with acid to form an
imidazole. Compound 5A is treated with a chlorinating
agent such as PCI5/POCI3 at a temperature of about 120
0C for about 4 hours. The chlorinating agent is
removed in vacuo and an excess of 1,1-diethoxy-2-
ethylamine in a solvent such as isopropanol is added
and the mixture is stirred for about 5-24 hours at
about 23 0C. The solvent is removed in vacuo and
concentrated hydrochloric acid and isopropanol is
added and the mixture is heated to about 90 C for
about 24 hours to yield 6A. Step 3 of Scheme 15 is a
phenol dealkylation. If R1 is methyl, the dealkylation
can be effected with boron tribromide (BBr3) in a
non-coordinating solvent such as methylene chloride at
about 20-40 0C for about 3-48 hours, where about 24
hours is preferred to yield 7A. If R2 is benzyl, the
dealkylation can be effected with in neat
trifluoracetic acid with anisole at a temperature of
about 75 0C for about 3-48 hours, where about 24 hours
is preferred to yield 7A. If R1 is allyl, the
dealkylation can be effected with a palladium
catalyst, such as dichloropalladium
bis(triphenylphosphine) of palladium acetate, where
dichloropalladium bis(triphenylphosphine) is
preferred, with a reducing agent such as
nbutylammonium formate, in a solvent such as
tetrahydrofuran, 1,2-dichloroethane, methylene
chloride, or an alkanol, where 1,2-dichloroethane is
preferred, in a temperature range from about 20 0C to
75 0C, to yield 7A. Step 4 of Scheme 15 is a phenol
alkylation. Treatment of 7A with a base such as
potassium carbonate, sodium carbonate, cesium
carbonate, sodium hydride, or potassium hydride, where
cesium carbonate is preferred, in a solvent such as
tetrahydrofuran, 1,2- dimethoxyethane,
N,N-dimethylformamide, dimethylacetamide,
N-methylpyrrolidinone, or dimethylsulfoxide, where
dimethylsulfoxide is preferred, at a temperature from
about 20 0C to 70 0C, where- about 230C is preferred,
for about 3-48 hours, where about 24 hours is
preferred, affords 1C. Scheme 15The quinolyl
benzaldehyde can be coupled with the ketone in the
presence of refluxing piperidine to provide the
desired olefin. Treatment with hydrazine affords the
NHpyrazole. This can be further elaborated by
treatment with sodium hydride and an electrophile such
as methyl iodide to provide substituted pyrazoles.
Scheme 16 Piperidine, reflux As depicted in scheme 17,
the alkyne and iodide can be coupled via a Sonagashira
coupling and the methyl ether deprotected with boron
tribromide in dichloromethane. Alkylation of the
phenol with 2-chloromethylquinoline according to the
methods described above provides the penultimate
intermediate. Treatment with trimethyl silyl azide in
a sealed tube at 70-1 90 0C, preferably about 150 0C,
for 24-72 h, provides the desired triazole. Scheme 17
TMS-azide General Experimental Organic solutions were
dried with magnesium or sodium sulfate if not
otherwise specified. Room temperature is abbreviated
as RT. HPLC-MS system 1 consisted of Zorbax
Bonus-RP(tm) 4.6 x 150 mm column, 1.0 mL/min, solvent
A = MeCN, solvent B = 0.1% aqueous formic acid, linear
gradient of 1:9 A:B to 95:5 A:B over 10 min, using a
Hewlett-Packard 1100 HPLC system equipped with diode
array and mass detectors. HPLC system 2 used a linear
gradient of 3:7 A:B to 95/5 A:B over 15 min. When
purification by RP-HPLC is indicated, a 



Shimadzu preparative HPLC instrument equipped with
X-Terra(tm) 50x50 mm column, solvent A = acetonitrile,
solvent B = water, each containing either 0.1%
trifluoroacetic acid ("acidic conditions") or 0.1%
concentrated ammonium hydroxide ("basic conditions"),
linear gradient of 25%-85% A:B over 10 min.The
following Examples illustrate the present invention.
It is to be understood, however, that the invention,
as fully described herein and as recited in the
claims, is not intended to be limited by the details
of the following Examples. Experimental Procedures
Preparation 1 4-(Quinolin-2-ylmethoxy)-benzoic acid
methyl ester To a solution of 2-Chloromethyl quinoline
(2g, 9.3 mmole) in acetone (47 ml, 0.2M) was added
4-hydroxy benzoic acid methyl ester (1.42g, 1.0 eq.)
and potassium carbonate (3.86g, 3 eq.)- The reaction
mixture was heated at 60 0C for 16h under N2
atmosphere, cooled to ambient temperature and poured
into 1N sodium hydroxide (50 ml)/ ethyl acetate (100
ml). The layers were separated and the organic layer
dried magnesium sulfate, filtered and concentrated.
Biotage MPLC was run using a 5-30% ethyl
acetate/hexane gradient on a 40 M column to provide
the title compound as a white solid (1.66g, 61%). 1H
NMR (400 MHz, CDCI3) d 8.18 (d, J=8.7 Hz, 1 H), 8.07
(d, J = 8.3 Hz, 1 H), 7.95 (M, 2H), 7>82 (d, J=7.9 Hz,
1 H), 7.74 (dt, J = 7.1, 1.7 Hz, 1 H), 7.62 (d, J=8.3
Hz, 1 H), 7.55 (dt, J = 7.9, 1.2 Hz, 1 H), 7.03 (d,
J=9.1, 2 H), 5.41 (s, 2 H), 3.84 (s, 3 H); MS: (M+H
m/z = 294.2). Preparation 2
4-(Quinolin-2-ylmethoxy)-benzoic acid To a solution of
4-(Quinolin-2-ylmethoxy)-benzoic acid methyl ester
(500 mg, 1.7 mmole) in tetrahydrofuran (8.5 ml) and
methanol (3 ml) was added 1N NaOH (3.4 ml, 2 eq.). The
reaction mixture was stirred at ambient temperature
for 16h. To the reaction mixture was added 50 ml of
brine and the pH was adjusted to 3 with 1N HCI to
provide a white precipitate which was filtered and
dried to provide the title compound as a white solid
(463mg, 98%). 1H NMR (400 MHz, DMSO) d 8.39 (d, J=8.3
Hz, 1 H), 7.99 (m, 2 H), 7.81 (M, 2H), 7.76 (dt,
J=8.3, 1.7 Hz, 1 H), 7.64 (d, J = 8.3 Hz, 1 H), 7.60
(dt, J=7.9, 1.3 Hz, 1 H), 7.12 (M, 2 H), 5.41 (s, 2
H); MS: (M+H m/z = 280.2). Preparation 3
N-Methoxy-N-methyl-4-(quinolin-2-ylmethoxy)-benzamide
To a solution of 4-(Quinolin-2-ylmethoxy)-benzoic acid
(25.98g, 93 mmole) was added 250 ml of thionyl
chloride under N2. The reaction mixture stirred 3 h
and the excess thionyl chloride was removed under
vacuum. The acid chloride was dissolved in
tetrahydrofuran (450 ml) and triethylamine (50ml, 4
eq.) was slowly added. O,N-dimethyl hydroxyl amine
hydrochloride (27g, 3 eq.) was added and the reaction
stirred 18h. The reaction mixture was placed on a
rotovap to remove the solvent, partitioned between 1N
NaOH and methylene chloride, separated, dried
magnesium sulfate, filtered and concentrated. The
crude product was filtered through silica gel eluting
with 30-70% ethyl acetate/hexane to proved the title
compound as a brown oil (26.26g, 87%); 1H NMR (400MHz,
CDCI3) d 8.17 (d, J=8.7 Hz, 1 H), 8.06 (d, J=8.3 Hz, 1
H), 7.81 (d, J=8.3 Hz, 1H), 7.67 (m, 3 H), 7.63 (d, J
= 8.3 Hz, 1 H), 7.52 (m, 1 H)1 7.01 (M, 2 H), 5.39 (s,
2 H), 3.52 (s, 3 H) 3.31 (s, 2H); MS: (M+H m/z =
323.2). Preparation 4 2-pyridin-4-yl-1
-[4-(quinolin-2-ylmethoxy)-phenyl]-ethanone To a
solution of Lithium diisopropyl amide (1.0M) in
tetrahydrofuran was added 4- picoline dropwise (7.55
ml, 5 eq.) at 0 0C under N2. After 30 min the anion
was cooled to -78 0C. In a separate round bottom flask
N-Methoxy-N-methyl-4-(quinolin-2-ylmethoxy)- benzamide
(5.0, 15.5 mmole) was dissolved in tetrahydrofuran (77
ml, 0.2M) and cooled to - 78 0C under N2. 1.2 eq. of
the 4-picoline anion was added dropwise to the amide
solution. After 45min, 1 eq. more of the 4-picoline
anion was added. After an addition 30 min, acetic acid
(40ml) was added dropwise and the reaction was slowly
warmed to ambient temperature. The solid product
(acetate salt) was filtered and partitioned between
saturated sodium bicarbonate and dichloromethane. The
layers were separated, dried magnesium sulfate
filtered and concentrated to provide the title
compound as a tan solid (4.41 g, 80%). 1H NMR (400
MHz, CDCI3) d 8.52 (d, J=5.8 Hz, 2 H)1 8.19 (d, J=8.7
Hz, 1 H), 8.07 (d, J=8.7 Hz, 1H), 7.93 (m,2 H), 7.82
(d, J = 8.3 Hz, 1 H), 7.75 (m, 1 H), 7.61 (d, J=8.3
Hz, 1 H), 7.54 (dt, J=7.9, 1.0 Hz, 1 H), 7.23 (m, 2 H)
7.07 (m, 2H), 5.42 (s, 2H), 4.19 (s, 2H); MS: (M+H m/z
= 355.2). 



Preparation 5
3-Dimethylamino-2-pyridin-4-yl-1-[4-(quinolin-2-ylmeth
oxy)-phenyl}-propenone To
2-pyridin-4-yl-1-[4-(quinolin-2-ylmethoxy)-phenyl]-eth
anone (4.Og, 11.3 mmole) was added
dimethoxymethyl-dimethyl amine (10ml) and the reaction
mixture was heated at reflux for 1hr. Concentrated to
give a quantitative yield of the title compound which
was used as is in the next step. LC/MS: RT=1 .4 min,
MS: (M+H m/z = 410.2). Example 1
2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]-
quinoline To a solution of
3-Dimethylamino-2-pyridin-4-yl-1-[4-(quinolin-2-ylmeth
oxy)-phenyl}- propenone (9.57g, 27 mmole) in methanol
was added hydrazine hydrate (3.33g, 40.5 mmole) and
the reaction mixture was heated at reflux for 1h. The
solvent was evaporated to yield a white solid. The
solid was washed with water and ethyl ether. The solid
was recystallized from hot ethanol/ethylacetate
(10ml/g) to give 8.34g of the title compound (82%). 1H
NMR (400 MHz, DMSO) d 8.41 (m, 3 H), 8.16 (s, 1 H),
7.97 (m, 2H), 7.86 (s, 1 H), 7.75 (t, J = 7.9 Hz, 1
H), 7.68 (d, J=8.3 Hz, 1 H), 7.60 (t, J=7.5 Hz, 1 H),
7.33 (m, 2 H), 7.18 (m, 2 H) 7.15 (d, J=8.3 Hz, 1H),
7.06 (d, J=8.3 Hz, 1H), 5.38 (s, 2H); MS: (M+H m/z =
379.2).Example 2
2-[4-(2-Methyl-4-pyridin-4-yl-2H-pyrazol-3-yl)-phenoxy
methyl]-quinoline To a solution of
2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl}-
quinoline ( 1.72 g) in ethanol (20ml) was added methyl
hydrazine (3.5 ml, 1.5 eq.) and concentrated sulfuric
acid (0.1ml). The reaction mixture was stirred 1h at
ambient tempature and solvent evaporated. The reaction
mixture was partitioned between methylene chloride and
saturated sodium bicarbonate. The layers were
separated and the organic layer dried magnesium
sulfate, filtered and concentrated. Preparative HPLC
chromatography provided the title compound (minor
isomer) as a white solid (0.30 g, 17%). 1H NMR (400
MHz, CDCI 3) d 8.31 (d, J=5.4 Hz, 2 H), 8.21 (d, J=8.7
Hz, 1 H), 7.80 (d, J=8.3 Hz, 1H), 7.77 (s, 1 H), 7.66
(m, 3 H), 7.53 (m, 1H), 7.19 (d, J=8.7 Hz, 2 H), 7.11
(d, J=8.7 Hz, 2 H), 7.01 (d, J=6.2 Hz, 2H) 5.40 (s,
2H), 3.69 (S, 3H); MS: (M+H m/z = 393.3). Example 3
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline To a solution of
2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl}-
quinoline (1.72 g) in ethanol (20ml) was added methyl
hydrazine (3.5 ml, 1.5 eq.) and concentrated sulfuric
acid (0.1ml). The reaction mixture was stirred 1h at
ambient temperature and solvent evaporated. The
reaction mixture was partitioned between methylene
chloride and saturated sodium bicarbonate. The layers
were separated and the organic layer dried magnesium
sulfate, filtered and concentrated. Preparative HPLC
chromatography provided the title compound (major
isomer) as a clear oil (0.97g, 56%). 1H NMR (400 MHz,
CDCI3) d 8.44 (d, v7=5.O Hz, 2 H), 8.17 (d, J=8.7 Hz,
1 H), 8.05 (d, J=8.3 Hz, 1H), 7.81 (d, J=7.9 Hz, 1 H),
7.70 (m, 1 H), 7.66 (d, J=8.7 Hz, 1H), 7.54 (s, 1H),
7.53 (m, 1H), 7.37 (d, J=8.7 Hz, 2H) 7.15 (d, J=5.0,
2H), 7.00 (d, J=8.7Hz, 2H) 1 5.38 (s, 2H), 3.93 (s,
3H); MS: (M+H m/z = 393.3). Example 4
2-[4-(2-Ethyl-4-pyridin-4-yl-2H-pyrazol-3-yl)-phenoxym
ethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting ethyl
hydrazine provided the title compound. 1H NMR (400
MHz, CDCI 3) d 8.35 (bs, 2H), 8.23 (d, J=8.3 Hz, 1 H),
8.08 (d, J=8.3 Hz, 1 H), 7.85 (d, J=7A Hz, 1H), 7.83
(s, 1 H), 7.74 (m, 2 H), 7.57 (t, J=7.9 Hz, 1H), 7.21
(d, J=8.7 Hz, 2 H), 7.14 (d, J=9.1 Hz, 2 H), 7.04 (m,
2H) 5.42 (s, 2H), 4.03 (q, J=7.5 Hz, 2H), 1.36 (t,
J=7.5 Hz, 3H); MS: (M+H m/z = 407.3). Example 5
2-[4-(1-Ethyl-4-pyridin-4-yl-1W-pyrazol-3-yl)-phenoxym
ethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting ethyl
hydrazine provided the title compound. 1H NMR (400
MHz, CDCI 3) d 8.35 (bs, 2H), 8.19 (d, J=8.3 Hz, 1 H),
8.07 (d, J=9.1Hz, 1 H), 7.82 (d, J=7.9 Hz, 1H), 7.73
(t, J=8.3 Hz, 1H), 7.67 (d, J=8.3 Hz, 2 H), 7.62 (s,
1H), 7.55 (t, J=7.9 Hz, 1 H), 7.37 (d, J=9L Hz, 2H),
7.21 (bs, 2 H), 7.01 (d, J=8.7Hz, 2H) 5.39 (s,
2H)14.24 (q, J=7.5 Hz, 2H), 1.56 (t, J=7.5 Hz, 3H);
MS: (M+H m/z = 407.3). Example 6
Dimethyl-(2-4-pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)
-phenyl]-pyrazol-1-yl}-ethyl)- amine Following the
procedure for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol- 



3-yl)-phenoxymethyl]-quinoline but substituting
(2-hydrazino-ethyl)-dimethyl-amine provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.44 (dd, J=4.6,
1.7, Hz, 2 H), 8.18 (d, J=8.3 Hz, 1 H), 8.06 (d, J=8.3
Hz, 1H), 7.82 (d, J=8.7 Hz, 1 H), 7.71 (m 2H), 7.55
(t, J=7.1 Hz, 1H), 7.38 (d, J=8.7 Hz, 2H), 7.15 (d,
J=6.2 Hz, 2H) 7.00 (d, J=8.7 Hz, 2H), 5.38 (s, 2H),
4.25 (t, J=6.6 Hz, 2H), 2.82 (t, J=6.6 Hz, 2H), 2.28
(s, 6H); MS: (M+H m/z = 450.4). Example 7
Dimethyl-(2-{4-pyridin-4-yl-5-[4-(quinolin-2-ylmethoxy
)-phenyl]-pyrazol-1-yl}-ethyl)- amine Following the
procedure for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
(2-hydrazino-ethyl)-dimethyl-amine provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.35 (d, J=6.2 Hz,
2 H), 8.22 (d, J=8.3 Hz, 1 H), 8.08 (d, J=8.7 Hz, 1H),
7.85 (m, 2 H), 7.73 (m 2H), 7.57 (t, J=7.1 Hz1 1H),
7.23 (m, 2H), 7.17 (d, J=9.1 Hz, 2H) 7.00 (d, J=6.2
Hz, 2H), 5.42 (s, 2H), 4.05 (t, J=6.6 Hz, 2H), 2.66
(t, J=7.1 Hz, 2H), 2.10 (s, 6H); MS: (M+H m/z =
450.4). Example 8
2-{4-[-Pyridin-4-yl-2-(2,2,2-trifluoro-ethyl)-2H-pyraz
ol-3-yl]-phenoxymethyl}-quinoline Following the
procedure for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
(2,2,2-trifluoro-ethyl)-hydrazine provided the title
compound. MS: (M+H m/z = 461 .2). Example 9
2-{4-[-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyraz
ol-3-yl]-phenoxymethyl}-quinoline To a solution of
2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl}-
quinoline (26.5g) in dimethyl formamide (140 ml_) was
added 1,1,1-Trifluoro-2-iodo-ethane (21 ml_, 2.0 eq.)
and cesium carbonate (68.3g, 3 eq.) and the reaction
mixture heated at 60 oC for 24h. The reaction mixture
was diluted with water, extracted 3 x methylene
chloride, dried with magnesium sulfate, filtered and
concentrated. Purification via flash chromatography
eluting with 5% methanol/70% ethyl acetate/hexanes
provided the title compound 20.85 g as an 8:1
regioisomeric mixture. Preparative HPLC eluting with
acetonitile/methanol (98:2) on a chiralpak AD column
with a flow rate of 430 ml/Min provided the pure title
compound as a free base 13.4 g. 1H NMR (400 MHz,
CDCI3) d 8.45 (m, 2 H), 8.16 (d, J=8.3 Hz, 1 H), 8.04
(d,J=8.3 Hz, 1H), 7.96 (s, 1H), 7.79 (d, J=8.3 Hz, 1
H), 7.69 (m, 1 H)1 7.64 (d, J=8.3 Hz, 1 H), 7.50 (m,
1H), 7.36 (d, J=8.7 Hz12 H), 7.14 (d, J=6.2 Hz1 2H),
6.98 (d, J=9.1 Hz, 2 H)1 5.35 (s, 2H), 4.75 (q, J=8.3
Hz, 2 H); MS: (M+H m/z = 427.1 ).MS: (M+H m/z = 461
.2). Example 10
1-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phenyl]-
pyrazol-1-yl}-propan-2-ol Following the procedure for
the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-hydrazino-propan-2-ol provided the title compound.
1H NMR (400 MHz1 CDCI3) d 8.44 (bs, 2 H), 8.20 (d,
J=8.3 Hz1 1 H)1 8.08 (d, J=8.3 Hz, 1H)1 7.83 (d, J=8.3
Hz1 1 H)17.75 (m 2H)1 7.67 (d, J=8.3 Hz, 1H)17.56 (t,
J=8.3 Hz1 1H)1 7.36 (d, J=8.7 Hz, 2H) 7.30 (m, 2H),
7.03 (d, J=9.1 Hz, 2 H), 5.40 (s, 2H)1 4.29 (m, 1H)1
4.23 (m, 1H)14.02 (m, 1H), 1.83 (m, 1H), 1.28 (d,
J=6.2 Hz1 3H); MS: (M+H m/z = 437.2). Example 11
1-{4-Pyridin-4-yl-5-[4-(quinolin-2-ylmethoxy)-phenyl]-
pyrazol-1-yl}-propan-2-ol Following the procedure for
the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-hydrazino-propan-2-ol provided the title compound.
1H NMR (400 MHz, CDCI3) d 8.37 (d, J=6.2 Hz. 2 H)1
8.23 (d, J=8.7 Hz, 1 H), 8.08 (d, J=8.3 Hz, 1H)1 7.84
(m, 2 H)1 7.75 (m 2H), 7.57 (t, J=6.6 Hz, 1H)1 7.20
(d, J=9.1 Hz, 2H)1 7.13 (d, J=8.7 Hz, 2H) 7.00 (dd,
J=6.2, 1.7 Hz, 2H), 5.42 (s, 2H)1 4.17 (m. 1H)1 3.94
(m, 2H)13.86 (m, 1H), 1.12 (d, J=6.6 Hz13H); MS: (M+H
m/z = 437.3). Example 12
2-[4-(2-lsopropyl-4-pyridiri-4-yl-2H-pyrazol-3-yl)-phe
noxymethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
isopropyl hydrazine provided the title compound. 1H
NMR (400 MHz, CDCI3) d 8.33 (bs, 2 H), 8.24 (d, J=8.3
Hz, 1 H), 8.08 (d, J=8.3 Hz, 1H)1 7.86 (s, 1H) 7.83
(m, 1 H)1 7.72 (m 2H)1 7.58 (t, J=7.9 Hz, 1H), 7.20
(d, J=8.7 Hz, 2H), 7.15 (d, J=9.1 Hz1 2H) 7.04 (m,
2H)1 5.43 (s, 2H) 1 4.31 (m, 1H), 1.43 (d, J=6.6 Hz1
6H); MS: (M+H m/z = 421 .2). Example 13
2-[4-(4-Pyridin-4yl-isoxazol-5-yl)-phenoxymethyl]-quin
oline 



2-pyridin-4-yl-1-[4-(quinolin-2-ylmethoxy)-phenyl]-eth
anone (200mg, 0.56 mmole) was heated at reflux in
dimethoxymethyl-dimethyl amine (1ml) for 1h and
concentrated. The crude product was dissolved in
methanol/water (3:1, 4 ml) and hydroxyl amine
hydrochloride (43 mg, 1.1 eq.) was added. After 1 h,
acetic acid was added (0.016 ml) and the reaction was
heated at reflux for 1h. Cooled to ambient temperature
poured into saturated sodium bicarbonate, extracted
with methylene chloride, dried magnesium sulfate,
filtered and concentrated. Biotage MPLC was run on a
25S column elution with 3%methanol/1%ammonium
hydroxide/ethyl acetate 50% in hexanes to provide the
titlecompound as a tan solid (94 mg, 45%). 1H NMR (400
MHz, CDCI3) d 8.59(dd, J=6.2, 1.7 Hz, 2 H), 8.36 (s,
1H), 8.20 (d, J=8.3 Hz, 1H), 8.07 (d, J=8.7 Hz, 1 H),
7.82 (d, J=9.1 Hz, 1 H), 7.73 (dt, J=7.1, 1.7 Hz, 1H),
7.64 (d, J=8.3 Hz, 1H), 7.54 (m, 3H), 7.28 (d, J=4.2
Hz, 2H) 7.05 (d, J=9.1, 2H), 5.40 (s, 2H); MS: (M+H
m/z = 380.2). Example 14
2-[4-(5-Pyridin-4-yl-pyrimidin-4-yl)-phenoxymethyl]-qu
inoline
2-pyridin-4-yl-1-[4-(quinolin-2-ylmethoxy)-phenyl]-eth
anone (200 mg) was heated at reflux in
dimethoxymethyl-dimethyl amine (1ml) for 1h and
concentrated. The crude reaction mixture was dissolved
in ethanol (3ml) and formamidine hydrochloride (90mg,
2 eq.) was added. In a separate flask sodium (40mg)
was added to ethanol 3ml and stirred 10 min. The
sodium ethoxide solution was added to the reaction
mixture and was heated at reflux for 1h. The reaction
mixture was concentrated and purified via Biotage MPLC
chromatography on a 25S column eluting with 40-100%
ethyl acetate/hexane to provide the title compound
(83mg, 38%). 1H NMR (400 MHz, CDCI3) d 8.53(m, 3 H),
8.14 (d, J=8.7 Hz, 1H), 8.03 (d, J=8.3 Hz, 1H), 7.79
(d, J=7.9 Hz, 1 H), 7.70 (m, 1 H), 7.58 (d, J=8.7 Hz,
1H), 7.50 (m, 1H), 7.33 (d, J=9.1 Hz, 2H) 7.10 (d,
J=6.2, 2H), 6.91(d, J=9.1 Hz, 2H), 5.34 (s, 2H) 2.77
(s, 3H); MS: (M+H m/z = 391 .2). Example 15
2-[4-(2-Methyl-5-pyridin-4-yl-pyrimidin-4-yl)-phenoxym
ethyl]-quinoline Following the procedure for the
preparation of 2-[4-(5-Pyridin-4-yI-pyrimidin-4-yl)-
phenoxymethyl]-quinoline but substituting acetamidine
hydrochloride provide the title compound. 1H NMR (400
MHz, CDCi3) d 9.21 (s, 1H), 8.63 (S, 1H), 8.58(m, 2
H), 8.17 (d, J=8.7 Hz, 1H), 8.04 (d, J=8.7 Hz, 1H),
7.81 (d, J=8.3 Hz, 1 H), 7.70 (m, 1 H), 7.60 (d, J=8.3
Hz, 1H), 7.52 (m, 1H), 7.37 (m, 2H) 7.15 (d, J=6.2,
2H), 6.93 (d, J=9.1 Hz, 2H), 5.35 (s, 2H); MS: (M+H
m/z = 405.2). Example 16
2-[4-(2-Methyl-6-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin
-7-yl)-phenoxymethyl]-quinoline To a solution of
3-Dimethylamino-2-pyridin-4-yl-1-[4-(quinolin-2-ylmeth
oxy)-phenyl}- propenone (229 mg, 0.56 mmole) in
ethanol (3ml) was added piperidine (2 eq.) and
5-methyl- 2H-pyrazol-3-ylamine (108 mg, 2 eq.) and the
reaction mixture was heated at reflux for 3h. The
reaction mixture was cooled to RT, filtered and
product washed with ethanol and hexane to provide the
title compound (96 mg, 39%). 1H NMR (400 MHz, CDCI3) d
8.51 (d, J=7.9 Hz, 2H), 8.46 (S, 1H), 8.30(m, 1 H),
8.18 (m, 1H), 7.89 (d, >8.3 Hz, 1H), 7.78 (m, 1 H),
7.71 (m, 1 H), 7.60 (m, 1H), 7.41 (d, J=8.7, 2H), 7.21
(m, 2H) 7.07 (d, J=8.7, 2H), 6.60 (s, 1H), 5.50 (s,
2H) 2.48 (s, 3H); MS: (M+H m/z = 444.2).Example 17
2-[4-(2-Methyl-6-pyridin-4-yl-[1,2 J4]triazolo|;
i.5-a]pyrimidin-7-yl)-phenoxymethyl]- quinoline
Following the procedure for the preparation of
2-[4-(2-Methyl-6-pyridin-4-ylpyrazolo[ 1
,5-a]pyrimidin-7-yl)-phenoxymethyl]-quinoline but
substituting 5-Methyl-2H-[1 ,2,4]- triazol-3ylamine
provided the title compound. 1H NMR (400 MHz, CDCI3) d
8.75 (s, 1H), 8.55 (m, 2H), 8.21 (d, J=8.3 Hz, 1 H),
8.06 (d, J=7.5 Hz, 1H), 7.84 (d, J=7.1 Hz, 1H), 7.73
(m, 1 H), 7.64 (d, J=8.3 Hz, 1 H), 7.55 (m, 1H), 7.42
(d, J=8.7, 2H), 7.08 (m, 4H), 5.39 (s, 2H) 2.60 (s,
3H); MS: (M+H m/z = 445.2). Preparation 6
2-Pyridazin-4-yl-1-[4-(quinolin-2-ylmethoxy)-phenyl]-e
thanone Following the procedure for the preparation of
2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting 4-methyl
pyridazine for 4-picoline provided the title compound.
1H NMR (400 MHz, CDCI3) d 9.12 (d, J=5.4 Hz, 1 H),
9.08 (d, J=8.7 Hz, 2.1 H), 8.20 (d, J=8.3 Hz, 1H)1
8.07 (d, J=8.3 Hz, 1 H), 7.96 (m, 2 H), 7.83 (d, J=7.9
Hz, 1 H), 7.76 (m, 1 H), 7.62 (d, J=8.3 Hz1 1 H), 7.55
(m, 1 H) 7.38 (dd, J=5.4, 2.5 Hz, 1H), 7.09 (m, 2H),
5.44 (s, 2H) 4.23 (s, 2H); MS: (M+H m/z = 356.2). 



Preparation 7
3-Dimethylamino-2-pyridazin-4-yl-1-[4-(quinolin-2-ylme
thoxy)-phenyl]-propenone Following the procedure for
the preparation of
3-Dimethylamino-2-pyridin-4-yl-1-[4-
(quinolin-2-ylmethoxy)-phenyl}-propenone but
substituting 2-Pyridazin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone provided the title
compound. LC/MS: RT=1.8 min, MS: (M+H m/z = 4 11.2).
Example 18
2-[4-(4-Pyridazin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]
-quinoline Following the procedure for the preparation
of 2-[-4-(4-Pyridin-4-yI-2H-pyrazol-3-yl)-
phenoxymethylj-quinoline but substituting
3-Dimethylamino-2-pyridazin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-propenone provided the title
compound as a white solid. 1H NMR (400 MHz, CDCI3) d
9.11 (s, 1H), 9.01 (d, J=5.0 Hz, 1H), 8.34(d, J=8.7
Hz, 1 H), 8.25 (d, J=8.7 Hz, 1H)1 7.89 (m 2H), 7.81
(d, J=8.3 Hz, 1 H), 7.79 (m, 2 H), 7.61 (t, J=7.6 Hz1
1H), 7.34 (m, 1H), 7.31 (d, J=8.7 Hz1 2H), 7.05 (d,
J=8.7, 2H)1 5.49 (s, 2H); MS: (M+H m/z = 380.2).
Example 19
2-[4-(1-Methyl-4-pyridazin-4-yl-1H-pyrazol-3-yl)-pheno
xymethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
3-Dimethylamino-2-pyridazin-4-yl-1-[4-
(quinolin-2-ylmethoxy)-phenyl]-propenone provided the
title compound as a white solid. 1H NMR (400 MHz1
CDCI3) d 9.11 (d, J=2.5 Hz1 1H)1 8.96 (d, J=5A Hz,
1H), 8.1 9(d, J=8.7 Hz, 1H), 8.06 (d, J=8.3 Hz, 1H),
7.82 (d, J=7.9 Hz, 1H), 7.73 (t, J=7.1 Hz, 1 H), 7.67
(m, 2H) 1 7.55 (t, J=7.1 Hz, 1H), 7.34 (d, J=9.1 Hz,
2H), 7.24 (m, 1H), 7.02 (d, J=6.6 Hz, 2H), 5.39 (s,
2H) 3.97 (s, 3H); MS: (M+H m/z = 394.2). Example 20
2-[4-(2-Methyl-4-pyridazin-4-yl-2H-pyrazol-3-yl)-pheno
xymethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
3-Dimethylamino-2-pyridazin-4-yl-1-[4-
(quinolin-2-ylmethoxy)-phenyl]-propenone provided the
title compound as a white solid. 1H NMR (400 MHz,
CDCI3) d 8.99 (d, J=2.5 Hz, 1H), 8.90 (d, J=5.4 Hz,
1H), 8.24(d, J=8.7 Hz1 1 H), 8.08 (d, J=8.7 Hz, 1H),
7.89 (s, 1H), 7.85 (d, J=8.3 Hz, 1 H), 7.75 (t, J=7.
1Hz, 1 H), 7.70 (d, J=8.3 Hz, 1H), 7.57 (t, J=7.1 Hz,
1H), 7.21 (d, J=8.7 Hz, 2H), 7.15 (d, J=9.1 Hz, 2H),
7.11 (m, 1 H), 5.43 (s, 2H) 3.73 (s, 3H); MS: (M+H m/z
= 394.2). Example 21
2-[-4-(4-Pyrimidin-4yl-2H-pyrazol-3-yl)-phenoxymethyl]
-quinoline Following the procedure for the preparation
of 2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenoxymethyl}-quinoline and making the necessary
chemical substitutions provided the title compound as
a white solid. LC/MS: RT=1.8 min, MS: (M+H m/z =
380.2). Example 22
2-[4-(4-Pyridazin-3-yl-2H-pyrazol-3-yl)-phenoxymethyl]
-quinoline Following the procedure for the preparation
of 2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenoxymethylj-quinoline and making the necessary
chemical substitutions provided the title compound as
a white solid. LC/MS: RT=1 .7 min, MS: (M+H m/z =
380.2). Preparation 8
2-(3-Methyl-isoxazol-5-yl)-1-[4-(quinolin-2-ylmethoxy)
-phenyl]-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
3,5-dimethyl isoxazole for 4-picoline provided the
title compound. LC/MS: RT=2.3 min, MS: (M+H m/z =
359.2). Preparation 9
3-Dimethylamino-2-(3-methyl-isoxazol-5-yl)-1-[4-(quino
lin-2-ylmethoxy)-phenyl]- propenone Following the
procedure for the preparation of
3-Dimethylamino-2-pyridin-4-yl-1-[4-
(quinolin-2-ylmethoxy)-phenyl}-propenone but
2-(3-MethyI-isoxazol-5-yl)-1 -[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone provided the title
compound. LC/MS: RT=2.1 min, MS: (M+H m/z =
414.2).Example 23
2-{4-[4-(3-Methyl-isoxazol-5-yl)-2H-pyra2ol-3-yl]-phen
oxymethyl}-quinoline Following the procedure for the
preparation of 2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenoxymethylj-quinoline but substituting
3-Dimethylamino-2-(3-methyl-isoxazol-5-yl)-1-[4-
(quinolin-2-ylmethoxy)-phenyl]-propenone provided the
title compound. 1H NMR (400 MHz, CDCI3) d 8.23 (d,
J=8.7 Hz, 1H), 8.12 (d, J=8.7 Hz, 1H), 7.94(s, 1 H),
7.84 (d, J=7.1 Hz, 1H), 



7.74 (m, 1H), 7.69 (d, J=8.3 Hz, 1 H), 7.57 (t, J=6.6
Hz, 2 H)1 7.46 (d, J=8.7 Hz, 2H), 7.08 (d, J=8.7 Hz,
2H), 5.88 (s, 1H), 5.42 (s, 2H), 2.23 (s, 3H); MS:
(M+H m/z = 383.2). Example 24
2-{4-[2-Methyl-4-(3-methyl-isoxazol-5-yl)-2H-pyrazol-3
-yl]-phenoxymethyl}-quinoline Following the procedure
for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
3-Dimethylamino-2-(3-methylisoxazol-
5-yl)-1-[4-(quinolin-2-ylmethoxy)-phenyl]-propenone
provided the title compound as a white solid. 1H NMR
(400 MHz, CDCI3) d 8.25 (d, J=8.7 Hz, 1H), 8.12 (d,
J=8.3 Hz, 1H), 7.89(s, 1 H), 7.85 (d, J=8.3 Hz, 1H),
7.74 (m, 2H), 7.57 (t, J=7.1 Hz, 1 H), 7.28 (s, 1 H),
7.26 (d, J=10.4 Hz, 2H), 7.16 (d, J=8.7 Hz, 2H), 5.45
(s, 2H), 3.71 (s, 3H), 2.16 (s, 3H); MS: (M+H m/z =
397.2). Example 25
2-{4-[1-Methyl-4-(3-methyl-isoxazol-5-yl)-1H-pyrazol-3
-yl]-phenoxymethyl}-quinoline Following the procedure
for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yI)-phenoxymethyl]-quinoline but substituting
3-Dimethylamino-2-(3-methylisoxazol-
5-yl)-1-[4-(quinolin-2-ylmethoxy)-phenyl]-propenone
provided the title compound as a white solid. 1H NMR
(400 MHz, CDCI3) d 8.18 (d, J=8.3 Hz, 1H), 8.07 (d,
J=8.7 Hz, 1H), 7.81 (d, J=7.1 Hz, 1 H), 7.77 (s, 1H),
7.74 (t, J=7.1 Hz, 1H), 7.67 (d, J=8.7 Hz, 1 H), 7.54
(t, J=7.1 Hz, 1H), 7.48 (d, 8.7 Hz, 2 H), 7.07 (d,
J=8.7 Hz, 2H), 5.81 (s, 1H), 5.41 (s, 2H), 3.92 (s,
3H), 2.20 (s, 3H); MS: (M+H m/z = 397.2). Example 26
2-{4-[2-Methyl-5-(3-methyl-isoxazol-5-yl)-pyrimidin-4-
yl]-phenoxymethyl}-quinoline Following the proc dure
for the preparation of
2-[4-(5-Pyridin-4-yl-pyrimidin-4-yl)-
phenoxymethyl]-quinoline but substituting acetamidine
hydrochloride and 3-Dimethylamino-2-
(3-methyl-isoxazol-5-yl)-1-[4-(quinolin-2-ylmethoxy)-p
henyl]-propenone provided the title compound as the
hydrochloride salt. 1H NMR (400 MHz, CDCI3) d 8.87 (s,
1H), 8.18 (d, J=8.3 Hz, 1H), 8.06 (d, J=8.3 Hz, 1H),
7.82(d, .7=8.3 Hz1 1 H), 7.72 (t, J=7.1 Hz, 1H), 7.63
(d, J=8.7 Hz, 1H)1 7.53 t , J=6.6 Hz1 1 H), 7.45 (d,
J=9.1 Hz, 2H) 1 7.05 (d, J=9.1 Hz 1 2H), 5.79 (s, 1H)1
5.40 (s, 2H)12.78 (s, 3H) 12.23 (s, 3H); MS: (M+H m/z
= 409.2).Preparation 10
1-[4-(Quinolin-2-ylmethoxy)-phenyl]-ethanone To a
solution of 2-Chloromethyl quinoline (2.5g, 14 mmole)
in acetone (47 ml) was added 4-hydroxy acetophenone (
1 .92g, 1.0 eq.) and potassium carbonate (2.5g, 2
eq.). The reaction mixture was heated at 60 0C for 16h
under N2 atmosphere, cooled to ambient temperature and
poured into 1N sodium hydroxide (50 ml)/ ethyl acetate
(100 ml). The layers were separated and the organic
layer dried magnesium sulfate, filtered and
concentrated. Biotage MPLC was run using a 5-40% ethyl
acetate/hexane gradient on a 40 M column to provide
the title compound as a white solid (2.75g, 71%). 1H
NMR (400 MHz1 CDCI3) d 8.19 (d, J=8.7 Hz, 1 H), 8.07
(d, J=8.7, 1H), 7.91 (m, 2H)1 7.82 (dd, J=8.3, 1.3
1H), 7.73 (t, J=7.1 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1
H), 7.54 (t, J=7.1 Hz, 1 H), 7.06 (m, 2H), 5.42 (s, 2
H), 2.51 (s, 3 H); MS: (M+H m/z = 278.3). Preparation
11
3-Dimethylamino-1-[4-(quinolin-2-ylmethoxy)-phenyl]-pr
openone 1-[4-(Quinolin-2-ylmethoxy)-phenyl]-ethanone
(1.0g, 3.61 mmole) was stirred in
dimethoxymethyl-dimethyl amine (5ml) and heated at
reflux for 18h. The reaction mixture was cooled to RT
and a tan precipitate formed. It was filtered and
washed with ethyl ether to provide the title compound
840mg, 71%). 1H NMR (400 MHz, CDCI3) d 8.39 (d, J=8.3
Hz, 1 H), 7.97 (m, 2H), 7.91 (m, 2H)1 7.84 (m, 2H),
7.75 (t, J=6.6 Hz, 1 H), 7.62 (m, 3H), 7.05 (d, J=8.7
Hz, 2 H), 5.77 (d, J- 12.0, 1H), 5.40 (s, 2 H), 3.07
(bs, 3 H), 2.84 (bs, 3H); MS: (M+H m/z = 333.3).
Example 27
2-[4-(2-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]-q
uinoline To a solution of
3-Dimethylamino-1-[4-(quinolin-2-ylmethoxy)-phenyl]-pr
openone (46mg) in ethanol (0.7ml) was added water
(0.7ml), acetic acid (0.05ml) and 4-pyridyl hydrazine
(25mg, 1eq.). The reaction mixture was heated at 100
0C for 3h, cooled to RT, poured into 1 N NaOH,
extracted with chloroform, dried magnesium sulfate,
filtered and concentrated. Biotage MPLC was run on a
25S column eluting with 20-80% ethyl acetate/hexane to
provide the title compound as a tan solid (31 mg,
61%). 1H NMR (400 MHz, CDCI3) d 8.51 (bs, 2H), 8.24
(d, J=8.7 Hz, 1 H), 8.11 (d, J=8.7, 2H), 7.84 (d,
J=8.3 Hz, 1H)r 



7.74 (m, 2H), 7.69 (d, J=8.7 Hz, 1 H), 7.58 (t, J=7.1,
1H), 7.32 (bs, 2H), 7.19 (d, J=6.6 Hz, 2 H), 7.04 (d,
J= 6.6, 2H), 5.40 (s, 2 H), 6.45 (s, 1H), 5.42 (s,
2H); MS: (M+H m/z = 379.2). Example 28
2-[4-(3-Methyl-5-pyridin-4-yl[1,2,4]triazol-4-yl)-phen
oxymethyl]-quinoline To a solution of isonicotinic
hydrazide (1.04g, 1.12 eq.) in acetonitrile (30 ml)
was added N,N-dimethylacetamide dimethyl acetal (1.1
eq.) and the reaction mixture was heated at 50 0C for
3h. The reaction mixture was cooled to ambient
temperature and
concentrated.4-(Quinolin-2-ylmethoxy)-phenylamine
(1.7Og) was added along with acetic acid (30ml) and
the reaction mixture was heated at reflux for 3 h, and
cooled to ambient temperature. The reaction mixture
was concentrated on a rotovap and purified via
combiflash MPLC to provide the title compound as a tan
solid (56%). 1H NMR (400 MHz, CDCI3) d 8.51 (d, J=6.2
Hz, 2H), 8.24 (d, J=8.7 Hz1 1 H), 8.08 (d, J=8.7, 1H),
7.85 (d, J=7.9 Hz, 1H), 7.76 (t, J=8.3 Hz, 1H)1 7.67
(d, J=8.7 Hz, 1 H), 7.58 (t, J=7.1, 1H), 7.29 (d,
J=6.2 Hz, 2 H), 7.17 (d, J= 9.1 Hz, 2H), 7.12 (d,
J=9.1 Hz, 2 H), 5.43 (s, 2 H), 2.31 (s, 3H); MS: (M+H
m/z = 394.3). Preparation 12
4-benzyloxy-N-methoxy-N-methyl-benzamide Following the
procedure for the preparation of
N-Methoxy-N-methyl-4-(quinolin-2- ylmethoxy)-benzamide
but substituting 4-benzyloxy benzoic acid provided the
title compound as a waxy solid. MS: (M+H m/z = 272.3).
Preparation 13
1-(4-Benzyloxy-phenyl)-2-pyridin-4-yl-ethanone .
Following the procedure for the preparation .of
2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
4-benzyloxy-N-methoxy-N-methyl-benzamide provided the
title compound. MS: (M+H m/z = 304.2). Preparation 14
4-[3-(4-Benzyloxy-phenyl)-1 -methyl-1
H-pyrazol-4-yl]-pyridine Following the procedure for
the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-(4-Benzyloxy-phenyl)-2-pyridin-4-ylethanone provided
the title compound. MS: (M+H m/z = 342.2). Preparation
15 4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenol
To a solution of 4-[3-(4-Benzyloxy-phenyl)-1 -methyl-1
A7-pyrazol-4-yl]-pyridine ( 1.28 g) in ethanol
(50ml)/ethyl acetate (50ml) in a parr bottle was added
Palladium hydroxide (500mg). The parr bottle was
charged to 40 psi on a shaker for 6 h. The reaction
mixture was filtered and concentrated. MPLC biotage
chromatography eluting with methanol (1-
7%)/chloroform provided the title compound (860 mg,
91%). 1H NMR (400 MHz, DMSO) d 9.53 (s, 1H), 8.39 (d,
J=5.8 Hz, 2 H), 7.15 (m, 4H) 1 6.72 (d, J=8.7 Hz, 1H),
3.84 (s, 3H); MS: (M+H m/z = 252.2). Example 29
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoxaline To a solution of
4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenol (50
mg) in dioxane (2 ml) was added triphenylphosphine (84
mg), quinoxaline-2-yl-methanol (48 mg) and di-tbutyi-
aza-dicarboxylate (73mg) and the reaction mixture was
heated at 60 0C for 18h. The reaction mixture was
poured into 1N NaOH1 extracted 3 x methylene chloride,
driedmagnesium sulfate, filtered and concentration
Purification via MPLC biotage chromatography provided
the title compound (54 mg, 67%). 1H NMR (400 MHz,
CDCI3) d 9.09 (s, 1H), 8.45 (d, J=6.2 Hz, 2H), 8.10
(m, 2 H), 7.77 (m, 2H), 7.55 (s, 1H), 7.37 (d,
J=9.1Hz, 2H), 7.10 (d, J=6.9 Hz, 2 H), 7.01 (d, J=8.7,
2H), 5.41 (s, 2 H), 3.94 (s, 3H); MS: (M+H m/z =
394.4). Example 30
7-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline hydrogen chloride Following
the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid methyl ester but
substituting
4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenol and
7-chloro- 2-chloromethyl-quinoline provided the title
compound. 1H NMR (400 MHz, DMSO) d 8.66 (d, J=6.6 Hz,
2H), 8.54 (s, 1 H), 8.47 (d, J=8.3, 2H), 8.04 (m, 2H),
7.70 (m, 2H), 7.65 (m, 1H), 7.36 (d, J=8.7 Hz, 2H),
7.12 (d, J=8.7, 2H), 5.38 (s, 2H), 3.90 (s, 3 H); MS:
(M+H m/z = 427.1). Example 3 1
6-Fluoro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline hydrogen chloride Following
the procedure for the preparation of
7-Chloro-2-[4-(1-methyl-4-pyridin-4-yl- 



1H-pyrazol-3-yl)-phenoxymethyl]-quinoline hydrogen
chloride but substituting 2-chloromethyl-
6-fluoro-quinoline provided the title compound. 1H NMR
(400 MHz, DMSO) d 8.67 (d, J=6.6 Hz, 2H), 8.55 (s, 1
H), 8.42 (d, J=8.3, 1H), 8.04 (m, 1H), 7.82 (m, 1H),
7.71 (m, 4H), 7.36 (d, J=8.7 Hz, 2H), 7.12 (d, J-8.7,
2H), 5.37 (s, 2H), 3.91 (s, 3 H); MS: (M+H m/z = 4
11.2). Preparation 16
3-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quinolin-2-ylmethyl ester Following the procedure for
the preparation of 4-(Quinolin-2-ylmethoxy)-benzoic
acid methyl ester but substituting
3-fluoro-4-hydroxy-benzoic acid provided the title
compound. MS: (M+H m/z = 439.0). Preparation 17
3-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid but substituting
3-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quinolin-2-ylmethyl ester provided the title compound.
' MS: (M+H m/z = 298.2). Preparation 18
3-Fluoro-N-methoxyl-N-methyl-4-(quinolin-2-ylmethoxy)-
benzamide Following the procedure for the preparation
of N-Methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide but substituting
3-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
provided the title compound. MS: (M+H m/z = 341
.2).Preparation 19
1-[3-Fluoro-4-(quinolin-2-ylmethoxy)-phenyl]-2-pyridin
-4-yl-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
3-Fluoro-N-methoxyl-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide provided the title compound. MS:
(M+H m/z = 373.1 ). Example 32
2-[2-Fluoro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline Following the procedure for the
preparation of 2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenoxymethylj-quinoline but substituting
1-[3-Fluoro-4-(quinolin-2-ylmethoxy)-phenyl]-2-
pyridin-4-yl-ethanone provided the title compound. 1H
NMR (400 MHz, CDCI3) d 8.47 (bs, 2H), 8.19 (d, J=8.7
Hz, 1H), 8.05 (d, J=8.3 Hz, 1 H), 7.71 (m, 4H), 7.54
(t, J=7.1 Hz, 1H)1 7.18 (m, 3H), 7.07 (m, 2 H), 5.42
(s, 2 H); MS: (M+H m/z = 397.0). Example 33
2-[2-Fluoro-4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline Following the procedure for
the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-[3-Fluoro-4-(quinolin-2-ylmethoxy)-
phenyl]-2-pyridin-4-yl-ethanone provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.47 (d, J=6.2 Hz,
2H), 8.21 (d, J=8.3 Hz, 1H), 8.05 (d, J=8.7 Hz, 1 H),
7.83 (d, J=7.9 Hz, 2H), 7.72 (m, 2H), 7.55 (m, 2H),
7.16 (m, 2 H), 7.07 (m, 1H), 6.99 (m, 2H), 5.45 (s, 2
H), 3.95 (s, 3H); MS: (M+H m/z = 4 11.0). Preparation
20 2,3-Difluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quinolin-2-yl methyl ester Following the procedure for
the preparation of 4-(Quinolin-2-ylmethoxy)-benzoic
acid methyl ester but substituting
2,3-difluoro-4-hydroxy-benzoic acid provided the title
compound. MS: (M+H m/z = 457.1). Preparation 21
2,3-Difluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid but substituting
2,3-Difluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quinolin-2-yl methyl ester provided the title
compound. MS: (M+H m/z = 316.1). Preparation 22
2,3-Difluoro-N-methoxy-N-methyl-4-(quinolin-2-ylmethox
y)-benzamide Following the procedure for the
preparation of N-Methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide but substituting
2,3-Difluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
provided the title compound. MS: (M+H m/z = 359.1
).Preparation 23
1-[2,3-Difluoro-4-(quinolin-2-ylmethoxy)-phenyl]-2-pyr
idin-4-yl-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
2,3-Difluoro-N-methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide provided the title compound. MS:
(M+H m/z = 391 .1). Example 34 



2-[2,3-Difluoro-4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-
3-yl)-phenoxymethyl]-quinoline Following the procedure
for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-[2,3-Difluoro-4-(quinolin-2-
ylmethoxy)-phenyl]-2-pyridin-4-yl-ethanone provided
the title compound. 1H NMR (400 MHz, CDCI3) d 8.44
(bs, 2H), 8.22 (d, J=8.7 Hz, 1H), 8.06 (d, J=8.7 Hz, 1
H), 7.84 (d, J=7.9 Hz, 1H), 7.70 (m, 2 H), 7.66 (s,
1H), 7.56 (t, J=7.9 Hz, 1H), 7.08 (m, 3H), 6.88 (m,
1H), 5.48 (s, 2 H); MS: (M+H m/z = 429.1). Preparation
24 2-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quipolin-2-ylmethyl ester Following the procedure for
the preparation of 4-(Quinolin-2-ylmethoxy)-benzoic
acid methyl ester but substituting
2-fluoro-4-hydroxy-benzoic acid provided the title
compound. MS: (M+H m/z = 439.0). Preparation 25
2-Fluoro-4-(quinolin-2-ylmethoxyl)-benzoic acid
Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid but substituting
2-Fluoro-4-(quinolin-2-ylmethoxy)-benzoic acid
quinolin-2-yl methyl ester provided the title
compound. MS: (M+H m/z = 298.2). Preparation 26
2-Fluoro-n-methoxy-N-methyl-4-(quinolin-2-ylmethoxy)-b
enzamide Following the procedure for the preparation
of N-Methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide but substituting
2-Fluoro-4-(quinolin-2-ylmethoxyl)-benzoic acid
provided the title compound. MS: (M+H m/z = 341 .2).
Preparation 27
1-{2-Fluoro-4-(quinolin-2-ylmethoxy)-phenyl}-2-pyridin
-4-yl-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
2-Fluoro-n-methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide provided the title compound. MS:
(M+H m/z = 373.0).Example 35
2-[3-Fluoro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline Following the procedure for the
preparation of 2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenoxymethyl}-quinoline but substituting
1-{2-Fluoro-4-(quinolin-2-ylmethoxy)-phenyl}-2-
pyridin-4-yl-ethanone provided the title compound. 1H
NMR (400 MHz, CDCI3) d 8.47 (d, J=6.5 Hz, 2H), 8.22
(d, J=8.3 Hz, 1H), 8.08 (d, J=8.7 Hz, 1 H), 7.84 (s,
1H), 7.82 (m, 1H), 7.74 (m, 1H), 7.65 (d, J=8.7 Hz, 1
H), 7.55 (m, 1 H), 7.25 (m, 1 H), 7.18 (d, J=6.2 Hz,
2H), 6.85 (d, J=10.9, 2 H), 5.38 (s, 2 H); MS: (M+H
m/z = 397.2). Preparation 28
4-(Quinolin-2-ylmethoxy)-benzaldehyde Following the
procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid methyl ester but
substituting 4-Hydroxy-benzaoldehyde provided the
title compound. MS: (M+H m/z = 264.2). Preparation 29
1-Pyridin-4-yl-2-[4-(quinolin-2-ylmethoxy)-phenyl]-eth
anone To a solution of 4-pyridine carboxaldehyde
(10.8g) in 2-propanol (50 ml) was added aniline
(9.3g). After 15 min, the
phenyl-pyridin-4-ylmethylene-amine product (68%) was
filtered and used crude. To a solution of the imine in
ethoanol (35ml) was added diphenyl phosphite (13.1 ml)
and stirred 1 h. Ethyl ether (200 mL) was added and
the (Phenylaminopyridin- 4-yl-methyl-phosphonic acid
diphenyl ester (5.06 g) was filtered. The phophonic
ester (0.98g) in THF (25ml) was stirred at -40 0C
under N2. A solution of KOH/methanol (0.146g/10%) was
added followed by
4-(Quinolin-2-ylmethoxy)-benzaldehyde (0.62 g). The
crude reation mixture was warmed to ambient
temperature for 1 h and concentrated. The crude
product was stirred in acetonitrile ( 1 mL)/ 1ml cone.
HCI for 1 h, quenched with sat'd sodium bicarbonate,
extracted with chloroform, dried magnesium sulfate,
filtered and concentrated. Purification via MPLC
combiflash provided the title compound. MS: (M+H m/z =
355.1). Example 36
2-[4-(5-Pyridin-4-yl-1H-pyrazol-4-yl)-phenoxymethyl]-q
uinoline
1-Pyridin-4-yl-2-[4-(quinolin-2-ylmethoxy)-phenyl]-eth
anone (168 mg) was heated in diethoxymethyl-dimethyl
amine (1ml) at reflux for 2 hours. The reaction
mixture was concentrated and dissolved in methanol ( 1
ml) and hydrazine hydrate (0.023 ml) was added 



and the reaction mixture was heated at 65 0C for 1 h.
The reaction mixture was concentrated and purified by
combiflash MPLC chromatography to provide the title
compound (90%). 1H NMR (400 MHz, CDCI3) d 8.37 (bs,
2H), 8.18 (d, J=8.7 Hz, 1 H), 7.99 (d, J=8.7 Hz, 1H),
7.78 (d, J=8.3 Hz, 1 H), 7.66 (m, 2 H), 7.54 (s, 1 H),
7.48 (m, 1 H), 7.36 (m, 2 H), 7.11 (d, J=7.1 Hz, 2H),
6.94 (d, J=8.3 Hz, 2H), 5.29 (s, 2H); MS: (M+H m/z =
379.2).Example 37
2-[4-(1-Methyl-5-pyridin-4-yl-1H-pyra2Ol-4-yl)-phenoxy
methyl]-quinoline Following the procedure for the
preparation of 2-[4-(5-Pyridin-4-yl-1H-pyrazol-4-yl)-
phenoxymethyl]-quinoline but substituting methyl
hydrazine provided the title compound and -
-CI-Methyl-S-pyridin^-yl-IH-pyrazoW-yO-phenoxymethyll-
quinoline. 1H NMR (400 MHz, CDCI3) d 8.66 (bs, 2 H),
8.17 (d, J=8.7 Hz, 1H)1 8.05 (d, J=7.9 Hz, 1 H), 7.81
(d, J=8.3 Hz, 1H), 7.70 (m, 1 H), 7.63 (m, 2 H), 7.53
(t, J=7.1 Hz, 1 H), 7.21 (m, 2 H), 7.03 (d, J=9.1 Hz,
2H), 6.89 (d, J=8.7 Hz, 2H), 5.32 (s, 2H), 3.80 (s,
3H); MS: (M+H m/z = 393.2). Example 38 2-[4-(1
-Methyl-3-pyridin-4-yl-1
H-pyrazol-4-yl)-phenoxymethyl]-quinoline Following the
procedure for the preparation of
2-[4-(5-Pyridin-4-yl-1H-pyrazol-4-yl)-
phenoxymethyl]-quinoline but substituting methyl
hydrazine provided the title compound and
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-4-yl)-phenoxy
methyl]-quinoline. 1H NMR (400 MHz, CDCI3) d 8.49 (bs,
2 H), 8.20 (d, J=8.3 Hz, 1 H), 8.07 (d, J=8.3 Hz, 1
H), 7.83 (d, J=8.3 Hz, 1H), 7.74 (m, 2 H), 7.55 (t,
J=7.1 Hz, 1 H), 7.42 (m, 2H), 7.38 (s, 1H), 7.17 (d,
J=8.7 Hz, 2H) 7.00 (d, J=8.7Hz, 2H), 5.38 (s, 2H),
3.95 (s, 3H); MS: (M+H m/z = 393.2). Example 39
2-Methyl-1-{4-pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)
-phenyl]-pyrazol-1-yl}-propan-2-ol Following the
procedure for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-Hydrazino-2-methyl-propan-2-ol provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.47 (d, J=6.2 Hz,
2 H), 8.19 (d, J=8.7 Hz, 1 H), 8.07 (d, J=8.7 Hz, 1
H), 7.82 (d, J=7.9 Hz, 1H), 7.74 (t, J=8.3 Hz, 1H),
7.68 (d, .7=8.7 Hz, 1 H), 7.62 (s, 1H), 7.55 (t, J=7.1
Hz, 1 H), 7.39 (d, J=8.7 Hz, 2H), 7.17 (m, 2H), 7.01
(d, J=8.7 Hz, 2H), 5.39 (s, 2H) 4.09 (s, 2H) 1 1.23
(s, 2H); MS: (M+H m/z = 451 .2). Example 40
2-Methyl-1-{4-pyridin-4-yl-5-[4-(quinolin-2-ylmethoxy)
-phenyl]-pyrazol-1-yl}-propan-2-ol Following the
procedure for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
1-Hydrazino-2-methyl-propan-2-ol provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.37 (d, J=5.8 Hz,
2 H), 8.24 (d, J=8.3 Hz, 1 H), 8.09 (d, J=9.1 Hz1 1
H), 7.87 (s, 1H), 7.85 (d, J=7.9 Hz, 1H), 7.76 (m, 1
H), 7.72 (m, 1H), 7.17 (m, 4 H), 7.00 (d, J=6.2 Hz,
2H), 5.42 (s, 2H) 3.89 (s, 2H), 1.04 (s, 6H); MS: (M+H
m/z = 451 .2). Example 4 1
(R)-1-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phen
yl]-pyra2ol-1-yl}-propan-2-ol Following the procedure
for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
(R)-1-Hydrazino-propan-2-ol provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.42 (m, 2 H),
8.18 (d, J=8.3 Hz, 1 H), 8.06(d, .7=8.4 Hz1 1 H), 7.81
(d, J=8.3 Hz, 1H), 7.73 (m, 1H), 7.66 (d, .7=8.7 Hz,
1H), 7.61 (s, 1 H), 7.54 (m, 1H), 7.36 (d, .7=9.1 Hz,
2 H), 7.12 (m, 2H), 6.99 (d, J=8.7 Hz, 2H) 5.37 (s,
2H), 4.30 (m, 1H), 4.21 (dd, .7=13.6, 2.5 Hz1 1H),
4.03 (dd, .7=13.6, 7.9 Hz, 1H), 1.26 (d, J=6.2 Hz, 3H)
; MS: (M+H m/z = 437.2). Example 42
(S)-1-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phen
yl]-pyra2ol-1-yl}-propan-2-ol Following the procedure
for the preparation of
2-[4-(1-Methyl-4-pyridin-4-yl-1Hpyrazol-
3-yl)-phenoxymethyl]-quinoline but substituting
(S)-1-Hydrazino-propan-2-ol provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.42 (m, 2 H),
8.18 (d, .7=8.3 Hz, 1 H), 8.06 (d, .7=8.4 Hz, 1 H),
7.81 (d, J=8.3 Hz, 1H), 7.73 (m, 1H), 7.66 (d, J=8.7
Hz, 1H), 7.61 (s, 1 H), 7.54 (m, 1H), 7.36 (d, J=9.1
Hz, 2 H), 7.12 (m, 2H), 6.99 (d, .7=8.7 Hz, 2H) 5.37
(s, 2H), 4.30 (m, 1H), 4.21 (dd, .7=13.6, 2.5 Hz, 1H),
4.03 (dd, .7=13.6, 7.9 Hz, 1H), 1.26 (d, J=6.2 Hz, 3H)
; MS: (M+H m/z = 437.2). Example 43 2-[4-(1
-lsopropyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-quinoline To a solution
of
2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]-q
uinoline (0.075g) in dimethyl formamide (2 ml) was
added cesium carbonate (0.098g) and 2-iodo propane
(0.030 ml) and the reaction mixture heated at 60 0C
for 72h. The reaction mixture 



was poured into water and extracted with methylene
chloride, dried magnesium sulfate, filtered and
concentrated. Purification via Prep TLC eluting with
2% methanol/1 % saturated ammonium hydroxide/67% ethyl
acetate/30% hexane provided the title compound (60
mg). 1H NMR (400 MHz, CDCI3) d 8.43 (d, J=6.2 Hz, 2
H), 8.16 (d, J=8.7 Hz, 1 H), 8.05 (d, .7=9.1 Hz, 1 H),
7.80 (d, .7=8.3 Hz, 1H), 7.70 (m, 1H), 7.65 (d, J=8.7
Hz, 1 H), 7.59 (s, 1H), 7.53 (t, J=7.1 Hz, 1 H), 7.38
(d, .7=9.1 Hz, 2H), 7.15 (d, J=8.7 Hz, 2H), 6.99 (d,
J=8.7 Hz, 2H), 5.38 (s, 2H) 4.51 (m, 1H), 1.54 (d,
J=6.6 Hz, 6H); MS: (M+H m/z = 421 .2). Example 44
2-[4-(1-lsobutyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-pheno
xymethyl]-quinoline Following the procedure for the
preparation of
2-[4-(1-lsopropyl-4-pyridin-4-yl-1Hpyrazol-
3-yI)-phenoxymethyl]-quinoline but substituting
1-lodo-2-methyl-propaneprovided the title compound. 1H
NMR (400 MHz, CDCI 3) d 8.44 (m, 2H) 1 8.18 (d, J=8.7
Hz1 1H)1 8.06 (d, J=8.3 Hz, 1 H), 7.83 (d, J=6.6 Hz, 1
H), 7.73 (t, .7=6.6 Hz, 1H), 7.54 (s, 1H), 7.52 (m,
1H) 1 7.38 (d, .7=9.1 Hz12 H), 7.15 (m, 2H), 7.00 (d,
.7=8.7 Hz, 2 H), 5.38 (s, 2H) 3.93 (d, J=7.5 Hz, 2 H),
4.29 (m, 1H), 0.95 (d, .7=6.6 Hz, 6H); MS: (M+H m/z =
435.2). Example 45 2-[4-(1 -Methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-[1 .8]naphthyridine To
a solution of
4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenol (72
mg) in dioxane 1.5 ml, was added triphenyl phosphine
(121 mg), [1,8]Naphthyridin-2-yl-methanol (69 mg)
anddi-t-butyl-diazacarboxalate (106mg) and the
reaction mixture heated at 60 0C for 24 h. The
reaction mixture was poured into 1 N NaOH, extracted
with methylene chloride, dried magnesium sulfate and
concentrated. Purification via Prep TLC eluting with
15% methanol/70%ethyl acetate/15% hexanes provided the
title compound (9.8 mg). 1H NMR (400 MHz, CDCI3) d
9.13 (dd, J=4.2, 1.7 Hz, 1H), 8.45 (d, J=5.8 Hz, 2H),
8.23 (d, J=8.3 Hz, 1 H), 7.21 (dd, J=8.5, 2.1 Hz1 1
H), 7.79 (d, J=8.7 Hz, 1H), 7.57 (s, 1H), 7.52 (m,
1H), 7.37(d, J=9.1 Hz, 2 H), 7.16 (d, J=6.2 Hz, 2H),
7.01 (d, J=8.7 Hz, 2 H), 5.47 (s, 2H) 3.94 (s, 3 H);
MS: (M+H m/z = 394.0). Preparation 30
4-(2-Quinolin-2-yl-ethyl)-benzoic acid methyl ester To
a solution of 4-[Triphenyl-phophanyl)-methyl]-benzoic
acid methyl ester ( 1.87g) in THF (16ml) under N2
atmosphere at O0C was added sodium hydride (165mg
(60%)). After 30 min, quinoline-2-carbaldehyde (0.5Og)
was added and the reaction stirred at ambient
temperature for 2h. The reaction mixture was quenched
with brine, extracted with chloroform, dried magnesium
sulfate, filtered and concentrated to provide the
crude alkene. The crude product was placed on a parr
shaker in ethanol (15ml) with palladium hydroxide
(200mg) as the catalyst under 10 PSI of H2. After 40
min, the reaction mixture was filtered through celite
and concentrated. Biotage MPLC chromatography eluting
with 10-20% ethyl acetate/hexane provided the title
compound. MS: (M+H m/z = 292.1). Preparation 31
4-(2-Quinolin-2-yl-ethyl)-benzoic acid To a solution
of 4-(2-Quinolin-2-yl-ethyl)-benzoic acid methyl ester
(680 mg) in THF (11ml)/methanol (3 ml) was added 1N
sodium hydroxide solution (4.67ml). The reaction
mixture stirred for 4h. and the pH adjusted to 3. The
white solid was filtered to provide the title compound
(550mg, 86%). MS: (M+H m/z = 278.1 ). Preparation 32
N-Methoxy-N-methyl-4-(2-quinolin-2-yl-ethyl)-benzamide
To a solution of 4-(2-Quinolin-2-yl-ethyl)-benzoic
acid (530 mg) in dioxane 5ml/acetonitrile 5ml was
added triethylamine (0.60 ml) and
O,N-Dimethyl-hydroxylamine hydrogen chloride (240mg).
After 72h, the reaction mixture was poured into 1N
sodium hydroxide solution and extracted with
chloroform, dried magnesium sulfate, filtered and
concentrated. Biotage MPLC chromatography eluting with
20-50% ethyl acetate provided the title compound
(516mg, 88%). MS: (M+H m/z = 321.1).Preparation 33
2-Pyridin-4-yl-1-[4-(2-quinolin-2-yl-ethyl)-phenyl]-et
hanone Following the procedure for the preparation of
2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
N-Methoxy-N-methyl-4-(2-quinolin-2-yl-ethyl)-
benzamide provided the title compound. MS: (M+H m/z =
353.1 ). Example 46
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenyl]-ethyl
}-quinoline To
2-Pyridin-4-yl-1-[4-(2-quinolin-2-yl-ethyl)-phenyl]-et
hanone (53mg) was added 3 ml 



of Diethoxymethyl-dimethyl-amine and the reaction
mixture heated at 100 0C. After 3h, the reaction
mixture as concentrated and methanol (3 ml) and
hydrazine (0.02 ml) was added. The reaction mixture
was heated at 60 0C for 3h and concentrated. Biotage
MPLC purification eluting with 1-3% methanol/0.5%
saturated ammonium hydroxide in chloroform provided
the title compound. 1H NMR (400 MHz, CDCI3) d 8.47 (d,
J=6.2 Hz, 2 H), 8.05 (d, J=8.3 Hz, 2 H), 7.80 (s, 1H),
7.78 (d, .7=8.3 Hz, 2 H), 7.70 (t, J=7.1 Hz, 1H), 7.51
(t, J=7.1 Hz, 1 H), 7.32 (d, J=8.3 Hz, 2 H), 7.24 (m,
3H), 7.19 (d, J=6.2 Hz, 2H), 3.31 (m, 2H), 3.22 (m,
2H); MS: (M+H m/z = 377.1). Example 47
2-{2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phen
yl]-ethyl]-quinoline Following the procedure for the
preparation of
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenyl]-ethyl}-quinoline but substituting methyl
hydrazine provided the title compound. 1H NMR (400
MHz, CDCI3) d 8.45 (d, J=6.2 Hz, 2 H), 8.06 (t, J=10.4
Hz, 2 H), 7.77 (d, J=7.1 Hz, 1 H), 7.70 (t, J=8.3 Hz,
1 H), 7.57 (s, 1H), 7.50 (t, J=9.1 Hz, 1 H), 7.35 (d,
J=8.3 Hz, 2H), 7.24 (m, 3H), 7.20 (d, J=5.0 Hz, 2H),
3.97 (s, 3H), 3.31 (m, 2H), 3.18 (m, 2H); MS: (M+H m/z
= 391.0). Preparation 34
2-(2-Chloro-pyridin-4-yl)-1-[4-(quinolin-2-ylmethoxy)-
phenyl]-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
2-chloro-4-methyl pyridine provided the title
compound. MS: (M+H m/z = 389.0). Example 48
2-{4-[4-(2-Chloro-pyridin-4-yl)-1H-pyrazol-3-yl]-pheno
xymethyl}-quinoline Following the procedure for the
preparation of
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenyl]-ethyl}-quinoline but substituting
2-(2-Chloro-pyridin-4-yl)-1
-[4-(quinolin-2-ylmethoxy)- phenylj-ethanone provided
the title compound. 1H NMR (400 MHz, CDCI3) d 8.23 (m,
2 H), 8.08 (d, J=8.7 Hz, 1 H), 7.83 (d, J=8.3 Hz, 1
H), 7.80 (s, 1H), 7.75 (t, J=7.1 Hz, 1 H), 7.67 (d,
J=8.3 Hz, 1H), 7.57 (t, J=7.1 Hz1 1 H), 7.33 (d, J=9.1
Hz, 2H), 7.05 (m, 4H), 5.40 (s, 2H); MS: (M+H m/z = 4
13.1).Example 49
2-{4-[4-(2-Chloro-pyridin-4-yl)-1-methyl-1H-pyrazol-3-
yi]-phenoxymethyl}-quinoli pe Following the procedure
for the preparation of
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenyl]-ethyl}-quinoline but substituting methyl
hydrazine and 2-(2-Chloro-pyridin-4-yl)-1-[4-
(quinolin-2-ylmethoxy)-phenyl]-ethanone provided the
title compound. 1H NMR (400 MHz, CDCI3) d 8.19 (m, 2
H), 8.07 (d, J=8.3 Hz, 1 H), 7.83 (d, J=8.3 Hz, 1 H)1
7.74 (t, J=8.3 Hz, 1H), 7.67 (d, J=8.3 Hz, 1 H), 7.58
(s, 1H), 7.55 (t, J=8.3 Hz, 1 H), 7.36 (d, J=8.7 Hz,
2H), 7.20 (s, 1H), 7.03 (m, 3H), 5.40 (s, 2H) 3.95 (s,
3H); MS: (M+H m/z = 427.0). Example 50 2-{4-[1
-Methyl-4-(2rmethyl-pyridin-4-yl)-1
H-pyrazol-3-yl]-phenoxymethyl}-quinoline To a solution
of
2-{4-[4-(2-Chloro-pyridin-4-yl)-1-methyl-1H-pyrazol-3-
yl]- phenoxymethyl}-quinoline (100mg) in dioxane (1.2
ml) was added methyl boroxine (0.066ml), palladium
tetrakis (41 mg) and 2N sodium carbonate solution
(0.234ml). The reaction mixture was heated at 100 oC
for 8h, poured into 1 N NaOH, extracted with
chloroform, dried magnesium sulfate, filtered and
concentrated. Prep TLC run with 3%methanol/0.5%
saturated ammonium hydroxide/80% ethyl acetate in
hexanes provided the free base material. The produce
was stirred in ethyl acetate and 2 eq. of succinic
acid was added to give a white precipitate which was
filtered to provide the title compound as a white
solid succinate salt (20mg). 1H NMR (400 MHz, DMSO) d
8.40 (d, J=8.3 Hz, 2 H), 8.25 (d, J=5.0 Hz, 2 H), 8.07
(s, 1H), 8.00 (t, J=7.9 Hz, 2 H), 7.77 (t, J=6.6 Hz, 1
H), 7.67 (d, J=8.7 Hz, 2H), 7.60 (t, .7=6.6 Hz, 1 H),
7.29 (d, J=9.1 Hz1 2H), 7.03 (m, 3 H), 6.92 (m, 1H),
5.35 (s, 2H), 3.85 (s, 3H), 2.37 (s, 4H) 2.31 (s, 3H);
MS: (M+H m/z = 407.0). Example 51
Dimethyl-(4-{1-methyl-3-[4-(quinolin-2-ylmethoxy)-phen
yl]-1H-pyrazol-4-yl}-pyridin-2- yl)-amine To a
solution of
2-{4-[4-(2-Chloro-pyridin-4-yl)-1-methyl-1H-pyrazol-3-
yl]- phenoxymethylj-quinoline (100mg) in dimethyl
formamide (1ml) was added diethanolamine (0.035ml) and
the reaction mixture heated at 130 oC for 72h. The
reaction mixture was poured into water and extracted
with ethyl ether, dried magnesium sulfate, filtered
and concentrated. Prep TLC eluting with 60% ethyl
acetate/hexane provided the title compound 



as a Free base. The product was stirred in ethyl
acetate and 1 eq. of succinic acid was added. After
18h, the white precipitate was filtered to provide the
succinate salt (24mg). 1H NMR (400 MHz, DMSO) d 8.40
(d, J=8.3 Hz, 1 H), 8.03 (s, 1H), 7.98 (m, 2 H), 7.90
(d, J=5.4 Hz, 1 H), 7.77 (m, 1H), 7.65 (d, J=8.3 Hz, 1
H), 7.59 (m, 1 H), 7.31 (d, J=6.6 Hz, 2H), 7.04 (d,
J=9.1 Hz, 2 H), 6.37 (m, 2 H), 5.35 (s, 2H), 3.84 (s,
3H), 2.80 (s, 6H) 2.37 (s, 4H); MS: (M+H m/z =
436.0).Preparation 35
3-Dimethylamino-1-pyridin-4-yl-propenone To
1-Pyridin-4-yl-ethanone(1.62 g) was added
N,N-dimethylformamide diethylacetal (10ml) and the
reaction mixture heated at 120 0C for 2h and
concentrated to provide the title compound. MS: (M+H
m/z = 177.0). Preparation 36
4-[2-(4-Benzyloxy-phenyl-2H-pyrazol-3-yl]-pyridine To
a solution of 3-Dimethylamino-1-pyridin-4-yl-propenone
(590 mg) in methanol (10ml) was added acetic acid (0.5
ml) and (4-Benzyloxy-phenyl)-hydrazine hydrogen
chloride (836 mg) and the reaction mixture heated to
60 0C for 6h. The reaction mixture was poured into
saturated sodium bicarbonate, extracted with ethyl
acetate, dried magnesium sulfate, filtered and
concentrated. Purification via combiflash MPLC
provided the title compound (795 mg). MS: (M+H m/z =
328.1 ). Preparation 37
4-(5-Pyridin-4-yl-pyrazol-1-yl)-phenol To a solution
of 4-[2-(4-Benzyloxy-phenyl-2H-pyrazol-3-yl]-pyridine
(610 mg) in ethyl acetate ( 15ml)/ethanol (15ml) was
added palladium hydroxide (20%, 343 mg). The reaction
mixture was placed on a parr shaker under 45 psi of H2
gas for 18h. The reaction mixture was filtered through
celite and concentrated. Purification via chromatotron
(2mm silica, 5% methanol/chloroform) provided the
title compound (259 mg). MS: (M+H m/z = 238.1 ).
Example 52
2-[4-(5-Pyridin-4-yl-pyrazol-1-yl)-phenoxymethyl]-quin
oline To a solution of
4-(5-Pyridin-4-yl-pyrazol-1-yl)-phenol (82 mg) in
acetone was added potassium carbonate (153 mg) and
2-Chloromethyl-quinoline (95 mg) and the reaction
mixture heated at 60 0C for 18h. The reaction mixture
was poured into brine and extracted with ethyl
acetate, dried magnesium sulfate, filtered and
concentrated. Purification via combiflash MPLC
provided the title compound (91 mg). 1H NMR (400 MHz,
CDCI3) d 8.51 (m, 2 H), 8.20 (d, J=8.7 Hz, 1 H), 8.06
(d, J=8.7 Hz, 1 H), 7.83 (d, J=7.1 Hz, 1H), 7.74 (m,
2H), 7.65 (d, J=8.7 Hz, 1 H), 7.57 (m, 1H), 7.20 (d,
J=8.7 Hz, 2 H), 7.09 (d, J=5.8 Hz, 2H), 7.02 (d, J=9.1
Hz, 2H), 6.60 (d, J=1 .7 Hz, 1H), 5.39 (s, 2H); MS:
(M+H m/z = 379.0). Example 53
2-[4-(3-Methyl-5-pyridin-4-yl-pyrazol-1-yl)-phenoxymet
hyl]-quinoline Following the procedure for the
preparation of 2-[4-(5-Pyridin-4-yl-pyrazol-1-yl)-
phenoxymethyl]-quinoline but substituting
(1,1-Dimethoxy-ethyl)-dimethyl-amine provided the
title compound. 1H NMR (400 MHz, CDCI3) d 8.49 (d,
.7=6.2 Hz, 2 H), 8.20 (d, J=8.3 Hz1 1 H), 8.06 (d,
J=8.7 Hz, 1 H), 7.83 (d, J=8.3 Hz, 1H), 7.74 (m, 1H),
7.64 (d, J=8.3 Hz, 1 H), 7.54 (m,1H), 7.18 (d, J=8.7
Hz, 2 H), 7.07 (d, J=6.2 Hz, 2H), 7.00 (d, J=9.1 Hz,
2H), 6.40 (s, 1H), 5.38 (s, 2H), 2,35 (s, 3H); MS:
(M+H m/z = 393.4). Preparation 38
3-Chloro-4-(quinolin-2-ylmethoxy)-benzoic acid methyl
ester Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid methyl ester but
substituting 3-Chloro-4-hydroxy-benzoic acid methyl
ester provided the title compound. MS: (M+H m/z =
328.0). Preparation 39
3-Chloro-4-(quinolin-2-ylmethoxy)-benzoic acid
Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid but substituting
3-Chloro-4-(quinolin-2-ylmethoxy)-benzoic acid methyl
ester provided the title compound. (M+H m/z = 314.0).
Preparation 40
3-Chloro-N-methoxy-N-methyl-4-(quinolin-2-ylmethoxy)-b
enzamide Following the procedure for the preparation
of N-Methoxy-N-methyl-4-(2-quinolin-2-ylethyl)-
benzamide but substituting
3-Chloro-4-(quinolin-2-ylmethoxy)-benzoic acid
provided the title compound. (M+H m/z = 356.9).
Preparation 4 1 



1-[3-Chloro-4-(quinolin-2-ylmethoxy)-phenyl]-2-pyridin
-4-yl-ethanone Following the procedure for the
preparation of 2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
3-ChIoro-N-methoxy-N-methyl-4-(quinolin-2-
ylmethoxy)-benzamide provided the title compound. (M+H
m/z = 389.0). Example 54
2-[2-Chloro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline Following the procedure for the
preparation of
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-
phenyl]-ethyl}-quinoline but substituting
1-[3-Chloro-4-(quinolin-2-ylmethoxy)-phenyl]-2-
pyridin-4-yl-ethanone provided the title compound. 1H
NMR (400 MHz, CD3OD) d 8.37 (m, 4 H), 8.02 (d, J=8.7
Hz, 2 H), 7.93 (d, J=8.3 Hz, 2H) 1 7.78 (m, 2 H), 7.61
(t, J=7.1 Hz, 1 H), 7.31 (m, 2H), 7.21 (m, 1 H), 5.44
(s, 2H); MS: (M+H m/z = 413.0). Example 55
2-[2-Chloro-4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline Following the procedure for
the preparation of
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazo!-3-yI)-
phenyl]-ethyl}-quinoline but substituting methyl
hydrazine and 1-[3-Chloro-4-(quinolin-2-
yImethoxy)-phenyl]-2-pyridin-4-yl-ethanone provided
the title compound. 1H NMR (400 MHz, CDCI3) d 8.47 (d,
J=6.2 Hz1 2 H), 8.21 (d, J=8.3 Hz, 1 H), 8.04 (d,
J=7.5 Hz, 1H), 7.83 (d, J=8.3 Hz, 1 H), 7.78 (d, J=8.7
Hz, 1 H), 7.72 (m, 1H), 7.56 (m, 3 H), 7.21 (m, 1H),
7.14 (d, J=6.2 Hz, 2 H), 6.97 (d, J=8.7 Hz, 1 H), 5.46
(s, 2H), 3.95 (s, 3H); MS: (M+H m/z =
427.1).Preparation 42
4-(4-Pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-phenol To a
solution of 4-Methoxy-N-pyridin-4-yl-benzamide (75 mg)
in POCI3 (3ml) was added PCI5 (68 mg) and the reaction
mixture heated at reflux for 5h. The reaction mixture
was concentrated and dissolved in dimethyl formamide
(2ml) and Formic acid hydrazide (5 eq, 100mg) was
added and stirred for 2h. The reaction mixture was
concentrated and diluted with isopropanol (3 mL) and
0.25 ml of cone. HCI was added. The reaction mixture
stirred for 18h, quenched with 1 NaOH, extracted with
dichloromethane, dried magenesium sulfate and
concentrated. The crude product dissolved in methylene
chloride (2mL) and boron tribromide (0.63mL 1.0M
hexanes) was added at 0 0C. The reaction mixture was
warmed to ambient temperature and stirred for 18h. The
reaction mixture was quenched with 1 N NaOH and pH
adjusted to 9, extracted with dichloromethane, dried
magnesium sulfate, filtered and concentrated.
Purification via Biotage MPLC chromatography eluting
with 0-20% methanol/methylene chlroride provided the
title compound (32 mg, 55%). MS: (M+H m/z = 239.2).
Example 56
2-[4-(4-Pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-phenoxyme
thyl]-quinoline To a solution of
4-(4-Pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-phenoI
(44mg) in dimethyl formamide (1ml) in a 7 ml Teflon
capped vial was added cesium carbonate (185 mg) and 2-
Chloromethyl-quinoline (37 mg) and the reaction
mixture heated on a shaker plate at 60 0C for 18h. The
reaction mixture was poured into water and extracted
with methylene chloride, dried magnesium sulfate,
filtered and concentrated to provide the title
compound (45mg). 1H NMR (400 MHz, CDCI3) d 8.87 (s,
1H), 8.65 (d, J=6.0 Hz, 2 H), 8.37 (d, J=8.3 Hz, 1 H),
8.03 (d, J=8.7 Hz, 1H), 7.94 (d, J=7.9 Hz, 1H), 7.78
(m, 1 H), 7.70 (d, J=8.3 Hz, 1 H), 7.61 (t, J=5.8 Hz,
1 H), 7.40 (m, 4H), 7.14 (d, J=9.1 Hz, 2 H), 5.38 (s,
2H); MS: (M+H m/z = 380.2). Preparation 43
[4-(Quinolin-2-ylmethoxy)-phenyl]-hydrazine To a
suspension of 4-(Quinolin-2-ylmethoxy)-phenylamine
(1.73g) in 30 mL of concentrated HCI at 0 oC was added
sodium nitrite (531 mg). After 3h, tin chlrodie
(3.95g) was dissolved in 2OmL of concentrated HCI and
added slowly dropwise and the reaction mixture stirred
at ambient temperature for 18h. The reaction mixture
was filtered and the solid dried to provide the title
compound as the HCL salt (3.94g). MS: (M+H m/z =
266.3). Example 57
2-[4-(5-Pyridin-4-yl-[1,2,4]triazol-1-yl)-phenoxymethy
r]-quinoline lsonicatinamide (4.1 5g) was heated in 35
ml of N,N-Dimethylformamide diethyl acetal at reflux
for 3 h. The reaction mixture was cooled to ambient
temperature and concentrated to give 5.02g of
N-Dimethylaminomethylene-isonicotinamide. To a
solution of
[4-(Quinolin-2-ylmethoxy)-phenyl]-hydrazine (3.1 6g)
in methanol (30 mL) and acetic acid (2.5mL) was added
N-Dimethylaminomethylene-isonicotinamide (1.1Og) and
the reaction mixture heated at reflux for 72h. The
reaction mixture was concentrated onto silica gel and
purified by flash chromatography to provided the title
compound (514mg). 1H NMR (400 MHz, CDCI3) d 8.60 



(d, J=5.8 Hz, 2 H), 8.22 (d, J=8.7 Hz, 1 H), 8.1 0 (s,
1H), 8.07 (d, J=8.7 Hz, 1H), 7.85 (d, J=7.1 Hz, 1H),
7.76 (m, 1 H), 7.66 (d, J=8.3 Hz, 1 H), 7.56 (m, 1 H),
7.56 (m, 1H), 7.38 (d, J=6.2 Hz, 2 H)1 7.26 (d,
J=8.7Hz, 2H), 7.1 1 (d, J=9.1 Hz, 2H), 5.42 (s, 2H);
MS: (M+H m/z = 380.3). Preparation 44
[4-(Quinolin-2-ylmethoxy)-phenyl]-hydrazine Following
the procedure for the preparation of
[4-(Quinolin-2-ylmethoxy)-phenyl]- hydrazine but
substituting 4-(Quinolin-2-ylmethoxy)-phenylamine
provided the title compound. MS: (M+H m/z = 266.2).
Example 58 2-[4-(3-Methyl-5-pyridin-4-yl-[1
,2,4]triazol-1 -yl)-phenoxymethyl]-quinoline Following
the procedure for the preparation of
2-[4-(5-Pyridin-4-yl-[1 ,2,4]triazol-1 -yl)-
phenoxymethyl]-quinoline but substituting
N,N-dimethylacetamide dimethyl acetal provided the
title compound. 1H NMR (400 MHz, CDCI3) d 8.58 (d,
J=6.2 Hz, 2 H), 8.22 (d, J=8.3 Hz, 1 H), 8.08 (d,
J=8.3 Hz, 1H), 7.84 (d, J=7.7 Hz, 1H), 7.74 (m, 1 H),
7.65 (d, J=8.3 Hz, 1 H), 7.56 (m, 1 H), 7.36 (d, J=6.2
Hz, 2 H), 7.25 (d, .7=9.1 Hz, 2H), 7.09 (d, J=8.7 Hz,
2H), 5.41 (s, 2H), 2.48 (s, 3H); MS: (M+H m/z =
394.4). Preparation 45 . *-.. r ! '
4-(Quinolin-2-ylmethoxy)-benzamide ; : . .. To a
solution of 2-Chloromethyl-quinoline (1.57g) and
4-Hydroxy-benzamide "(995 - . . yl.-hydrazine provided
the title compound. 1H NMR (400 MHz, CDCI3) d 8.65 (d,
J=6.2 Hz, 2 : H), 8.21 (d, J=8.3 Hz, 1 H), 8.08 (s,
1H), 8.07 (d, J=7.9 Hz, 1H), 7.84 (d, J=8.3 Hz, 1H)1
7.73 (m, 1 H), 7.65 (d, J=8.7 Hz, 1 H), 7.55 (m, 1 H),
7.43 (d, J=9.1 Hz, 2H), 7.32 (d, J=6.2 Hz, 2 H), 7.05
(d, J=8.7Hz, 2H), 5.40 (s, 2H); MS: (M+H m/z =
380.2).Example 60
2-[4-(5-Methyl-2-pyridin-4-yl-2H-[1,2,4]triazol-3-yl)-
phenoxymethyl]-quinoline Following the procedure for
the preparation of
2-[4-(5-Pyridin-4-yl-[1,2,4]triazol-1-yl)-
phenoxymethyl]-quinoline but substituting
4-(Quinolin-2-ylmethoxy)-benzamide,
Pyridin-4-ylhydrazine and N,N-dimethylacetamide
dimethyl acetal provided the title compound. 1H NMR
(400 MHz, CDCI3) d 8.61 (d, J=6.2 Hz, 2 H), 8.21 (d,
J=8.7 Hz, 1 H), 8.07 (d, J=7.9 Hz, 1H), 7.83 (d, J=8.3
Hz, 1H), 7.75 (m, 1 H), 7.64 (d, J=8.3 Hz, 1 H), 7.55
(m, 1 H), 7.56 (m, 1H), 7.41 (d, J=9.1 Hz1 2 H), 7.29
(d, J=6.2 Hz, 2H), 7.05 (d, J=8.7 Hz, 2H), 5.40 (s,
2H), 2.47 (s, 3H); MS: (M+H m/z = 394.3). Preparation
46 4-[3-(4-Benzyloxy-phenyl)-1H-pyrazol-4-yl]-pyridine
To a solution of
1-(4-Benzyloxy-phenyl)-2-pyridin-4-yl-ethanone (1.58
g) was added toluene (26 ml) and 1.6 g of
Diethoxymethyl-dimethyl-amine and the reaction mixture
heated at reflux for 1h. The reaction mixture was
concentrated, dissolved in methanol (26ml) and
hydrazine (0.64 g) and the reaction mixture was heated
at reflux for 1h. The reaction mixture was
concentrated and purified via biotage MPLC eluting
with 5% methanol/chloroform/0.5% ammonium hydroxide to
provided the title compound (0.89 g). MS: (M+H m/z =
328.1). Preparation 47
4-[3-(4-Benzyloxy-phenyl)-1-(2,2,2-trifluoro-ethyl)-1H
-pyrazol-4-yl]-pyridine To a solution of
4-[3-(4-Benzyloxy-phenyl)-1H-pyrazol-4-yl]-pyridine
(0.42g) in dimethyl formamide (7 ml) was added cesium
carbonate (0.65g) and 1,1,1-Trifluoro-2-iodoethane
(0.29 ml). The reaction mixture was heated at 60 0C
for 24h, poured into water and extracted 3 X with
dichloromethane. Purification via biotage MPLC
chromatography, eluting with 5% methanol/0.5% ammonium
hydroxide/70% ethyl acetate/hexane provided the title
compound. MS: (M+H m/z = 410.0). Preparation 48
4-[4-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyrazol
-3-yl]-phenol Following the procedure for the
preparation of 4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-
3-yl)-phenol but substituting
4-[3-(4-Benzyloxy-phenyl)-1-(2,2,2-trifluoro-ethyl)-1H
-pyrazol-4- yl]-pyridine provided the title compound.
MS: (M+H m/z = 320.1) Example 61
2-{4-[4-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyra
zol-3-yl]-phenoxymethyl}- quinoxaline To a solution of
4-[4-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyrazol
-3-yl]-phenol (79 mg) and Quinoxalin-2-yl-methanol (50
mg) in dioxane (2ml) was added triphenylphosphine 



(105mg) and di-t-butyldiazacarboxalate (92mg) and the
reaction mixture heated at 60 oC. After 18, the
reaction mixture was poured into 1N NaOH1 extracted
with methylene chloride,dried magnesium sulfate,
filtered and concentrated. Purification with MPLC
biotage eluting with 2%methanol/0.5% ammonium
hydroxide/60%ethyl acetate/hexanes provided the title
compound (54mg). 1H NMR (400 MHz, CDCI3) d 9.09 (s, 1
H), 8.52 (m, 2H), 8.13 (m,1H), 8.10 (m, 1H), 7.79 (m,
2 H), 7.73 (s, 1 H), 7.40 (d, J=8.7, Hz, 2 H), 7.24
(m, 2H), 7.04 (d, ./=8.7 Hz, 2 H), 5.32 (s, 2H), 4.79
(q, J=8.3 Hz, 2 H); MS: (M+H m/z = 462.1). Example 62
8-Methoxy-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinoline Following the procedure
for the preparation of
2-{4-[4-Pyridin-4-yl-1-(2,2,2-trifluoroethyl)-
1H-pyrazol-3-yl]-phenoxymethyl}-quinoxaline but
substituting 4-(1-Methyl-4-pyridin-4-yl-
1H-pyrazol-3-yl)-phenol and
(8-Methoxy-quinolin-2-yl)-metrianol provided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.45 (d, J=6.2 Hz,
2 H), 8.15 (d, J=8.7 Hz, 1H), 7.73 (d, J=8.3 Hz, 1H),
7.55 (s, 1H), 7.44 (m, 1 H), 7.37 (m, 3 H), 7.15 (d,
.7=5.8, Hz, 2 H), 7.07 (d, J=7.5 Hz, 1H), 6.99 (d,
J=8.7 Hz, 2 H), 5.46 (s, 2H), 4.08 (s, 3 H), 3.94 (s,
3H); MS: (M+H m/z = 423.1). Example 63
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-pyrido[1,2-a]pyrimidin-4- one Following the
procedure for the preparation of
2-[4-(4-Pyridin-4-yl-4H-[1,2,4]triazol-3-
yl)-phenoxymethyl]-quinoline but substituting
2-Chloromethyl-pyrido[1 ,2-a]pyrimidin-4-one t
provided the title compound. 1H NMR (400 MHz, CDCI3) d
9.01 (d, J=7.1 Hz, 1 H), 8.43 (m, 2H), 7.72 (m, 1H),
7.59 (d, J=8.7 Hz, 1H), 7.53 (s, 1H), 7.37 (d, J=9.1
Hz, 2H), 7.12 (m, 3H), 6.93 (d, J=8.7Hz, 2H), 6.68 (s,
1 H), 5.05 (s, 2H), 3.92 (s, 3H); MS: (M+H m/z =
410.1). Example 64 2-[4-(1 -Methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-quinazoline Following
the procedure for the preparation of
2-[4-(4-Pyridin-4-yl-4H-[1 ,2,4]triazol-3-
yl)-phenoxymethyl]-quinoline but substituting
2-Chloromethyl-quinazoline provided the title
compound. 1H NMR (400 MHz, CDCI3) d 9.43 (s, 1H), 4.43
(d, J=4.6 Hz, 2 H), 8.07 (d, J=8.3 Hz, 1H), 7.93 (d,
2H), 7.69 (t, J=7.9 Hz, 1H)1 7.55 (s, 1 H), 7.36 (d,
J=8.7 Hz, 2 H)1 7.15 (d, J=6.2, Hz, 2 H)1 7.05 (d,
J=8.7 Hz, 2H), 5.48 (s, 2H), 3.94 (s, 3H); MS: (M+H
m/z = 394.2). Preparation 49
4-Benzyloxy-2-fluoro-benzoic acid benzyl ester
Following the procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid methyl ester but
substituting two equivalents of benzyl bromide and
2-Fluoro-4-hydroxybenzoic acid provided the title
compound. MS: (M+H m/z = 337.2).Preparation 50
4-Benzyloxy-2-fluoro-benzoic acid Following the
procedure for the preparation of
4-(Quinolin-2-ylmethoxy)-benzoic acid but substituting
4-Benzyloxy-2-fluoro-benzoic acid benzyl ester
provided the title compound. MS: (M+H m/z = 247.1).
Preparation 51
4-Benzyloxy-2-fluoro-N-methoxy-N-methyl-benzamide
Following the procedure for the preparation of
N-Methoxy-N-methyl-4-(quinolin-2- ylmethoxy)-benzamide
but substituting 4-Benzyloxy-2-fluoro-benzoic acid
provided the title compound. MS: (M+H m/z = 290.2).
Preparation 52
1-(4-Benzyloxy-2-fluoro-phenyl)-2-pyridin-4-yl-ethanon
e Following the procedure for the preparation of
2-pyridin-4-yl-1-[4-(quinolin-2-
ylmethoxy)-phenyl]-ethanone but substituting
4-Benzyloxy-2-fluoro-N-methoxy-N-methylbenzamide
provided the title compound. MS: (M+H m/z 322.1 ).
Preparation 53
4-[3-(4-Benzyloxy-2-fluoro-phenyl)-1-methyl-1H-pyrazol
-4-yl]-pyridine Following the procedure for the
preparation of 4-[3-(4-Benzyloxy-phenyl)-1-methyl-
1H-pyrazol-4-yl]-pyridine but substituting
1-(4-Benzyloxy-2-fluoro-phenyl)-2-pyridin-4-ylethanone
provided the title compound. MS: (M+H m/z = 360.1).
Preparation 54 3-Fluoro-4-(1
-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenol
Following the procedure for the preparation of
4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol- 3-yl)-phenol
but substituting
4-[3-(4-Benzyloxy-2-fluoro-phenyl)-1-methyl-1H-pyrazol
-4-yl]- pyridine provided the title compound. MS: (M+H
m/z = 270.1). 



Example 65
2-[3-Fluoro-4-(1-methyl-4-pyridin-4-yl-1H-pyra2ol-3-yl
)-phenoxymethyl]-quinoline To a solution of
3-Fluoro-4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-p
henol (450mg) in dimethylformamide (10 ml) was added
cesium carbonate (2g) and 2-chloro methyl quinoline
(481 mg) and the reaction mixture was heated at 60 oC
for 18h. The reaction mixture was poured into 1N NaOH,
extracted with methylene chloride, dried magnesium
sulfate, filtered and concentrated. Biotage MPLC
purification eluting with methanol 2%/0.5% ammonium
hydroxide/70%ethyl acetate/hexanes provided the title
compound. The free base was stirred in ethyl acetate
and 1.1 equivalents of succinic acid was added. The
white precipitate was filtered and dried to provide
the title compound as the succinate salt (280mg). 1H
NMR (400 MHz, DMSO) d 8.43 (d, J=8.3 Hz, 1 H), 8.37
(d, J=6.2 Hz, 2H), 8.26 (s, 1H), 8.00 (m, 2H), 7.78
(t, J=7.1 Hz, 1H), 7.70 (d, J=8.3 Hz, 1 H), 7.61 (t,
J=6.6 Hz, 1 H), 7.38 (t,J=8.3, Hz, 1 H), 7.10 (d,
J=6.2 Hz, 2H), 7.00 (m, 2H)1 5.40 (s, 2H), 3.88 (s, 3
H), 2.38 (s, 4H); MS: (M+H m/z = 411.1). Preparation
55
4-[3-(4-Benzyloxy-2-fluoro-phenyl)-1H-pyrazol-4-yl]-py
ridine Following the procedure for the preparation of
2-[4-(4-Pyridin-4-yl-1H-pyrazol-3-yl)-
phenoxymethylj-quinoline but substituting
1-(4-Benzyloxy-2-fluoro-phenyl)-2-pyridin-4-ylethanone
provided the title compound. MS: (M+H m/z = 346.3).
Preparation 56
4-[3-(4-Benzyloxy-2-fluoro-phenyl)-1-(2,2,2-trifluoro-
ethyl)-1H-pyrazol-4-yl]-pyridine Following the
procedure for the preparation of
2-{4-[-Pyridin-4-yl-1-(2,2,2-trifluoroethyl)-
1H-pyrazol-3-yl]-phenoxymethyl}-quinoline but
substituting 4-[3-(4-Benzyloxy-2-fluorophenyl)- 1
H-pyrazol-4-yl]-pyridine provided the title compound.
MS: (M+H m/z = 428.4). Preparation 57
3-Fluoro-4-[4-pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1
H-pyrazol-3-yI]-phenol To
4-[3-(4-Benzyloxy-2-fluoro-phenyl)-1-(2,2,2-trifluoro-
ethyl)-1 H-pyrazol-4-yl]- pyridine (900mg) was added
trifluoroacetic acid (5.25ml) and anisole (1.15ml) and
the reaction mixture heated at reflux for 18h. The
reaction mixture was quenched with with 1N NaOH,
extracted 3 x tetrahydrofuran, dried magnesium
sulfate, filtered and concentrated. Purification via
Biotage MPLC eluting with 5% methanol/1% ammonium
hydroxide/ethyl acetate provided the title compound
(552mg). MS: (M+H m/z = 338.2). Example 66
2-{3-Fluoro-4-t4-pyridin-4-yl-1-(2,2,2-trifluoro-ethyl
)-1H-pyrazol-3-yl]-phenoxymethyl}- quinoline Following
the procedure for the preparation of
2-[3-Fluoro-4-(1-methyl-4-pyridin-4-yl-
1H-pyrazol-3-yl)-phenoxymethyl]-quinoline but
substituting 3-Fluoro-4-[4-pyridin-4-yl-1 -(2,2,2-
trifluoro-ethyl)-1H-pyrazol-3-yl]-phenol and acetone
as the solvent provided the title compound. 1H NMR
(400 MHz, CDCI3) d 8.46 (m, 2 H), 7.80 (s, 1H), 7.31
(t, J=8.3 Hz, 1H), 7.24 (m, 5 H), 6.72 (dd, J=8.3, 2.5
Hz, 1 H), 6.50 (dd, J=11.6, 2.1 Hz, 1 H), 4.81 (q,
J=8.4 Hz1 2H); MS: (M+H m/z = 479.2). Example 67
2-{3-Fluoro-4-[4-pyridin-4-yl-1-(2,2,2-trifluoro-ethyl
)-1H-pyrazol-3-yl]-phenoxymethyl}- quinoxaline
Following the procedure for the preparation of
2-[3-Fluoro-4-(1-methyl-4-pyridin-4-yl-
1H-pyrazol-3-yl)-phenoxymethyl]-quinoline but
substituting 3-Fluoro-4-[4-pyridin-4-yl-1 -(2,2,2-
trifluoro-ethyl)-1H-pyrazol-3-yl]-phenol,
2-Chloromethyl-quinoxaline and acetone as the solvent
provided the title compound. 1H NMR (400 MHz, CDCI3) d
9.09 (s, 1 H), 8.46 (m. 2H), 8.15 (m, 1H), 8.09 (m, 1
H)1 7.81 (m, 3H), 7.43 (t, J=8.7Hz, 1H), 7.12 (d,
J=6.2Hz, 2H), 6.93(dd, J=7.9, 2.0 Hz, 1 H), 6.81 (dd,
J=11.6, 2.5 Hz, 1 H), 5.43 (s, 2H), 4.80 (q, J=8.3 Hz,
2H); MS: (M+H m/z = 480.1). Example 68
4-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline Following the procedure for
the preparation of
2-{4-[4-Pyridin-4-yl-1-(2,2,2-trifluoroethyl)-
1H-pyrazol-3-yl]-phenoxymethyl}-quinoxaline but
substituting 4-(1-Methyl-4-pyridin-4-yl-
1H-pyrazol-3-yl)-phenol and
(4-Chloro-quinolin-2-yl)-methanolprovided the title
compound. 1H NMR (400 MHz, CDCI3) d 8.43 (d, J=4.6 Hz,
2 H), 8.18 (d, J=8.7 Hz1 1H)1 8.04 (d, J=7.9 Hz1 1H),
7.73 (m, 2H) 1 7.60 (t, J=7L Hz, 1 H)1 7.52 (s, 1 H)1
7.37 (d, J=QA, Hz1 2 H)1 7.12 (d, J=6.2 Hz1 2H), 6.98
(d, J=8.7 Hz12 H)15.30 (s, 2H), 3.90 (s, 3 H); MS:
(M+H m/z = 427.1). Example 69 



4-Methoxy-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinoline To a solution of
4-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)- phenoxymethyl]-quinoline (125mg) in methanol (4 mL)
was added phenanthroline (78mg), cesium carbonate (143
mg) and copper iodide (5mg). The reaction mixture was
heated in a microwave reactor at 165 0C with 5OW of
power for 20 min. The reaction mixture was filtered
through celite and concentrated. Purification via MPLC
biotage chromatography, eluting with 5% methanol/1%
ammonium hydroxide/ methylene chloride provided the
title compound (74mg). 1H NMR (400 MHz, CDCl3) d 8.45
(d, J=5.4 Hz, 2 H), 8.18 (d, J=8.3 Hz, 1H), 7.97 (d,
J=8.3 Hz1 1H), 7.68 (m, 1H), 7.55 (s, 1H), 7.49 (t,
J=7.1 Hz1 1 H), 7.37 (d, .7=9.1 , Hz1 2 H), 7.15 (d,
J=6.2 Hz, 2H), 7.01 (m, 3H)1 5.32 (s, 2H), 4.02 (s, 3
H), 3.95 (s, 3H); MS: (M+H m/z = 423.3). Example 70
Dimethyl-{2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinolin-4-yl}- amine To a solution
of
4-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)- phenoxymethyl]-quinoline (135mg) in tetrahydrofuran
(4 mL) was added dimethylamine (2N in methanol, 0.32
mL), cesium fluoride (5mg), diisopropyl ethyl amine
(62 mg) and tetrabutyl ammonium iodide (12mg). The
reaction mixture was heated in a microwave reactor at
180 0C with 100W of power for 40 min. The reaction
mixture was filtered through celite and concentrated.
Purification via MPLC biotage chromatography, eluting
with 5% methanol/1% ammonium hydroxide/ methylene
chloride provided the title compound (36mg). 1H NMR
(400 MHz, CDCI3) d 8.45 (d, J=6.2Hz, 2 H), 8.04 (d,
J=8.3 Hz, 1H), 7.99 (d, J=8.3 Hz, 1H), 7.62 (m, 1H),
7.56 (S1 1H)1 7.42 (m, 1 H)1 7.38 (d, J=9L Hz 1 2 H)1
7.15 (d, J=6.2 Hz, 2H), 7.01 (m, 3H), 5.29 (S12H),
3.95 (s, 3 H), 3.03 (s, 6H); MS: (M+H m/z =
436.3).Preparation 58
N-Methoxy-N-methyl-4-triisopropylsilanyloxymethyl-benz
amide Following the procedure for the preparation of
4-benzyloxy-N-methoxy-N-methylbenzamide but
substituting 4-Triisopropylsilanyloxymethyl-benzoic
acid provided the title compound. MS: (M+H m/z =
352.1). Preparation 59
2-Pyridin-4-yl-1-(4-triisopropylsilanyloxymethyl-pheny
l)-ethanone Following the procedure for the
preparation of
1-(4-Benzyloxy-phenyl)-2-pyridin-4-ylethanone but
substituting
N-Methoxy-N-methyl-4-triisopropylsilanyloxymethyl-benz
amide provided the title compound. MS: (M+H m/z =
384.1). Preparation 60
4-[1-Methyl-3-(4-triisopropylsilanyloxymethyl-phenyl)-
1H-pyrazol-4-yl]-pyridine Following the procedure for
the preparation of 4-[3-(4-Benzyloxy-phenyl)-1-methyl-
1H-pyrazol-4-yl]-pyridine but substituting
2-Pyridin-4-yl-1-(4-triisopropylsilanyloxymethylphenyl
)- ethanone provided the title compound. MS: (M+H m/z
= 422.2). Preparation 61
[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenyl]-m
ethanol To a solution of
4-[1-Methyl-3-(4-triisopropylsilanyloxymethyl-phenyl)-
1H-pyrazol-4- yl]-pyridine (1.75g) in THF (16.2 mL)
was added TBAF (1.0M THF, 5.2 mL) and the reaction
mixture stirred at ambient temperature under inert
atmosphere for 1h. The reaction mixture was poured
into saturated sodium bicarbonate, extracted 3 x with
chloroform, dried magnesium sulfate filtered and
concentration. Purification via MPLC biotage
chromatography eluting with 2% methanol/0.5% saturated
ammonium hydroxide/50% ethyl acetate/hexanes provided
the title compound (920 mg, 84%). MS: (M+H m/z =
266.1). Example 7 1
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-benzylo
xy]-quinoline di succinic acid Following the procedure
for the preparation of
2-{4-[4-Pyridin-4-yl-1-(2,2,2-trifluoroethyl)-
1H-pyrazol-3-yl]-phenoxymethyl}-quinoxaline but
substituting [4-(1-Methyl-4-pyridin-4-
yl-1H-pyrazol-3-yl)-phenyl]-methanol and Quinolin-2-ol
provided the title compound. 1H NMR (400 MHz, DMSO) d
8.42 (d, J=5.0 Hz, 2 H), 8,25 (d, J=8.7 Hz, 1H), 8.14
(s, 1H), 7.88 (d, J=7.9 Hz, 1H), 7.78 (d, J=7.9 Hz,
1H)1 7.66 (t, J=7.1 Hz, 1 H), 7.51 (d, J=7.5 Hz, 2 H),
7.40 (m, 3 H), 7.19 (d, J=4.6 Hz, 2H), 7.07 (d, J=8.7
Hz, 1H), 5.49 (s, 2H), 2.38 (s, 8 H); MS: (M+H m/z =
393.1). Preparation 62
N-((4-(Benzyloxy)phenyl)(tosyl)methyl)formamide 



A mixture of 4-methylbenzenesulfinic acid (3.1 g, 19.9
mmol), 4- (benzyloxy)benzaldehyde (4.2 g, 19.9 mmol),
and formamide (4.5 mL ) was heated at 60 CCfor 20 h.
The mixture was diluted with methanol and stirring was
continued for 1 h at rt. The resultant solid was
filtered and dried to give 3.81 g (49%) of a white
solid. The product was used in the next step without
future purification. Preparation 63
1-((4-(Benzyloxy)phenyl)isocyanomethylsulfonyl)-4-meth
ylbenzene To a solution of
N-((4-(Benzyloxy)phenyl)(tosyl)methyl)formamide (3.2
g, 8.1 mmol) in 43 mL of DME (dimethoxy ethane) at 0
0C was added POCI3 (2.27 mL) followed by the dropwise
addition of triethylamine (5.6 mL ). The resultant
solution was then stirred at 0 0C for 3h and finally
poured into cooled water. The precipitate was
collected and dried to give 3.3 g of pale yellow
solid. MS m/z: 378 [M+1]+. Preparation 64
4-(4-(4-(Benzyloxy)phenyl)oxazol-5-yl)pyridine A
mixture of
1-((4-(Benzyloxy)phenyl)isocyanomethylsulfonyl)-4-meth
ylbenzene (4.3 g, 11.4 mmol), isonicotinaldehyde (1.34
g, 12.5 mmol) and K2CO 3 (3.15 g, 22.8 mmol) in
methanol (96 mL ) and DME (30 mL) was heated at reflux
for 5 h. After removal of solvent, the residue was
purified by silica gel chromatography (2:1
hexane/EtOAc) to provide 2.29 g (84%) of a white
solid. 1H NMR (400 MHz, CDCI3) d: 5.1 2v (s, 2H), 7.03
(d, 2H), 7.46 (m, 6H), 7.56 (d, 2H), 7.61 (d, 2H),
8.02 (s, 1H), 8.58 (d, 2H). MS m/z: 329 [M+1]+.
Preparation 65 4-(5-(pyridin-4-yl)oxazol-4-yl)phenol
To a solution of
4-(4-(4-(Benzyloxy)phenyl)oxazol-5-yl)pyridine (300 g,
0.91 mmol) was added 20% Pd(OH)2/C (30 mg) and
ammonium formate (115 mg, 1.83 mmol) in methanol (8 mL
). The solution was heated at 60 0C for 20 min. The
catalyst was removed by filtration and the filtrate
was concentrated to give 208 mg (96%) of the title
compound. 1H NMR (400 MHz, CDCI3) d: 6.92 (m, 2H),
7.46 (m, 2H), 7.57 (d, 2H), 8.02 (s, 1H), 8.58 (m,
2H). MS m/z: 239 [M+1]+. Example 72
2-((4-(5-(pyridin-4-yl)oxazol-4-yl)phenoxy)methyl)quin
oline To a solution of compound
4-(5-(pyridin-4-yl)oxazol-4-yl)phenol (90 mg, 0.38
mmol) in 1 mL of dry DMF was added CsF (115 mg, 0.76
mmol). After stirring for 0.5 h, 2-
(chloromethyl)quinoline (67 mg, 0.38 mmol) was added
and the reaction was heated at 80 0C for 48 h. Upon
removal of DMF under vacuum, the residue was purified
by PTLC (1:2 hexane/EtOAc) to give 29 mg (20%) of the
title compound as a white solid. 1H NMR (400 MHz,
CDCI3) d: 5.47 (s, 2H), 7.11 (m, 2H), 7.56 (m, 5H),
7.70 (d, 1H), 7.78 (t, 1H)1 7.86 (d, 1H), 8.01 (s,
1H), 8.12 (d, 1H), 8.26 (d, 1H), 8.57 (d, (2H). MS
m/z: 380 [M+1]+.Preparation 66
1-(4-(benzyloxy)phenyl)-2-bromo-2-(pyridin-4-yl)ethano
ne To a solution of
1-(4-(benzyloxy)phenyl)-2-(pyridin-4-yl)ethanone (1.39
g, 4.58 mmol) in acetic acid was added a solution of
bromine (0.72 g, 4.58 mmol) in acetic acid (3 mL).
After stirring 2 h, the solid was collected via
filtration and washed with acetic acid to provide 1.67
g (96%) of the title compound as a pale yellow solid.
1H NMR (400 MHz, DMSO) d: 5.21 (s, 1H), 7.15 (d, 2H),
7.42 (m, 3H)1 7.87 (m, 1H), 8.06 (d, 2H), 8.77 (m,
1H). MS m/z: 382 [M+1]+. Preparation 67
4-(4-(4-(benzyloxy)phenyl)-2-methyloxazol-5-yl)pyridin
e To a mixture of sodium acetate (323 mg, 2.38 mmol)
and ammonium acetate (304 mg, 3.95 mmol) in acetic
acid (10 mL) was added
1-(4-(benzyloxy)phenyl)-2-bromo-2-(pyridin-
4-yl)ethanone (302 mg, 0.79 mmol). The resulting
mixture was then refluxed for 48 h. After removal of
the solvent under vacuum, the residue was dissolved in
ethyl acetate and the solution was washed with satd
NaHCO3. The organic phase was dried and concentrated
in vacuum to give an oil, which was purified via
silica gel chromatography (1:3 EtOAc/n-hexane) to
provide 111 mg (41%) of the title compound. 1H NMR
(400 MHz, CDCI3) d: 2.58 (s, 3H), 5.15 (S, 2H), 7.01
(d, 2H), 7.39 (m, 7H), 7.56 (d, 2H), 8.57 (d, 2H). MS
m/z: 343 [M+1]+. Preparation 68
4-(2-methyl-5-(pyridin-4-yl)oxazol-4-yl)phenol
4-(4-(4-(Benzyloxy)phenyl)-2-methyloxazol-5-yl)pyridin
e was hydrogenated in the presence of ammonium formate
and Pd(OH)2 in methanol for 1h at 50 0C. The catalyst
was removed via filtration and the filtrate was
concentrated. The resultant residue was dissolved in
methylene chloride and dried with Na2SO4. Evaporation
of the solvent gave 69 mg (86%) of 



the title compound as a brown solid. MS m/z: 253.
Example 73
2-((4-(2-methyl-5-(pyridin-4-yl)oxazol-4-yl)phenoxy)me
thyl)quinoline To a solution of
4-(2-methyl-5-(pyridin-4-yl)oxazol-4-yl)phenol (21 mg,
0.083 mmol) in 2.5 mL of dry DMF was added Cs2CO3 (54
mg, 0.17 mmol). After stirring for 0.5 h, 2-
(chloromethyl)quinoline (17.8 mg, 0.100 mmol) was
added and the mixture was stirred at 85 0C for 12 h.
After removal of the DMF under vacuum, the residue was
purified by PTLC ( 1:2 hexane/EtOAc) to give 13 mg
(40%) of the title compound as a pale yellow solid. 1H
NMR (400 MHz, CDCI3) d: 2.54 (s, 3H), 5.41 (s, 2H),
7.06 (m, 2H), 7.41 (m, 2H), 7.53 (m, 3H), 7.68 (d,
1H), 7.80 (t, 1H), 7.83 (d, 1H), 8.05 (d, 1H), 8.20
(d, 1H), 8.53 (m, 2H). MS m/z: 394 [M+1]+.Preparation
69
4-(4-((quinolin-2-yl)methoxy)phenyl)-3-(pyridin-4-yl)b
ut-3-en-2-one A mixture of
4-((quinolin-2-yl)methoxy)benzaIdehyde (2.5 g, 9.5
mmol), 1-(pyridin-4- yl)propan-2-one (1.3 g, 9.5 mmol)
and piperidine (162 mg, 1.9 mmol) in toluene (50 ml_)
was heated at reflux for 18h, concentrated, and the
residue chromatographed on silica eluting with a
gradient of ethyl acetate in hexanes giving impure
title substance (2.4 g) as a yellow solid which was
chromatographed again on silica eluted with 1% and 2%
methanol in dichloromethane containing 0.5 %
concentrated ammonium hydroxide giving a 3:1 mixture
of the title substance contaminated with the pyridyl
starting material. Yield 2.0 g, 55%. The title
substance appeared to be a 10:1 mixture of two isomers
by NMR. 1H NMR (CDCI3, 400 mHz, partial) d 2.35 (s,
3H, major isomer), 2.23 (s, 3H, minor isomer). HPLC-MS
6.09 min, m/e 381 (MH+). Example 74
2-((4-(3-Methyl-4-(pyridin-4-yl)-1H-pyrazol-5-yl)pheno
xy)methyl)quinoline. A mixture of
4-(4-((quinolin-2-yl)methoxy)phenyl)-3-(pyridin-4-yl)b
ut-3-en-2-one (1.00 g, 2.60 mmol) and
p-toluensulfonylhydrazine (484 mg, 2.6 mmol) in acetic
acid (14 mL) was heated at reflux for 10h. Additional
p-toluenesulfonylhydrazine (242 mg, 0.5 mmol) was
added and the mixture heated at reflux 2h. The mixture
was concentrated, the residue dissolved in
dichloromethane and the resulting solution washed with
water (2 x 25 mL), dried and concentrated. The residue
was chromatographed on silica eluted with 1%, 2%, and
3% methanol in dichloromethane containing 0.5%
concentrated ammonium hydroxide giving a solid which
was triturated with ether and dried. Yield 293 mg,
29%. 1H NMR (CDCI3, 400 mHz) d 8.51 (m, 2H), 8.18 (d,
1H, J = 8.7 Hz), 8.06 (d, 1H1 J = 7.9 Hz), 7.81 (d,
1H, J = 8.3 Hz), 7.72 (m, 1H)1 7.64 (d, 1H, J = 8.3
Hz), 7.54 (m, 1H), 7.24 (m, 2H), 7.13 (m, 2H), 6.96
(m, 2H), 5.36 (s, 2H), 2.33 (s, 3H). HPLC-MS (system
1) 4.65 min, m/e 393 (MH+). Example 75
2-((4-(1,3-dimethyl-4-(pyridin-4-yl)-1H-pyra2ol-5-yl)p
henoxy)methyl)quinoline A solution of
2-((4-(3-methyl-4-(pyridin-4-yl)-1H-pyrazol-5-
yl)phenoxy)methyl)quinoline (150 mg, 0.38 mmol) in
anhydrous dimethylformamide (2 mL) was treated at 0 0C
with sodium hydride dispersion (30 mg, 0.76 mmol of
60% NaH in oil) followed after 20 min with methyl
iodide (54 mg, 0.38 mmol), and the stirred mixture was
allowed to warm to RT overnight. Water was added and
the mixture extracted with dichloromethane (3 x 20
mL). The organic layer was dried, concentrated, and
the residue chromatographed on silica eluted with an
ethyl acetate-hexane gradient containing 1%
triethylamine, giving fractions containing two
isomeric substances. The less polar isomer (18 mg) was
thus obtained (methylation regiochemistry tentatively
assigned by NMR). 1H NMR (CDCI3, 400 mHz) d 8.41 (m,
2H), 8.21 (d, 1H, J = 8.7 Hz), 8.07 (d, 1H, J = 8.3
Hz), 7.84 (d,1H, J = 9.5 Hz), 7.74 (ddd, 1H), 7.67 (d,
1H, J = 8.3 Hz), 7.55 (ddd, 1H), 7.12 (m, 2H), 7.05
(m, 2H), 7.0 (m, 2H), 5.40 (s, 2H), 3.71 (s, 3H), 2.37
(s, 3H). HPLC-MS 4.81 min, m/e 407 (MH+). Example 76
2-((4-(1 ,5-dimethyl-4-(pyridin-4-yl)-1
H-pyrazol-3-yl)phenoxy)methyl)quinoline The more polar
fractions obtained from the sodium hydride/methyl
iodide alkylation of
2-((4-(3-methyl-4-(pyridin-4-yl)-1H-pyrazol-5-yl)pheno
xy)methyl)quinoline gave 26 mg of impure title
substance which was recrystallized from 10:1 ethyl
acetate-hexanes giving isomerically pure material
whose methylation regiochemistry was tentatively
assigned by NMR. 1H NMR (CDCI3, 400 mHz) d 8.51 (m,
2H), 8.17 (d, 1H, J = 8.7 Hz), 8.05 (d, 1H, J = 8.3
Hz), 7.85 (d, 1H, J = 8.3 Hz), 7.72 (ddd, 1H), 7.65
(d, 1H, J = 8.7 Hz), 7.53 (t, 1H, J = 7.5 Hz), 7.27
(m, 2H), 7.12-7.11 (m, 2H), 6.93 (m, 2H), 5.36 (s,
2H), 3.87 (s, 3H), 2.30 (s, 3H). 



HPLC-MS 4.78 min, m/e 407 (MH+). Preparation 69a
1-(quinolin-2-yl)ethanol A solution of methylmagnesium
bromide (17.6 mL of 1.4 M in toluene, 24.7 mmol) was
added at < 10 0C to a solution of
quinoline-2-carboxaldehyde (3.0 g, 19 mmol) in
anhydrous tetrahydrofuran (50 mL). The mixture was
stirred at RT for 1h and poured into saturated aqueous
ammonium chloride (100 mL), and the resulting mixture
was extracted with ethyl acetate (3 x 150 mL). The
extracts were dried, concentrated, and the residue
chromatographed on silica eluted with 30% and 40%
ethyl acetate-hexanes giving a yellow solid. Yield
2.46 g, 75%. 1H NMR (CDCI3, 400 mHz) d 8.15 (d, 1H, J=
8.7 Hz), 8.07 (d, 1H, J = 8.7 Hz), 7.81 (dd, 1H, J =
1, 8 Hz), 7.71 (ddd, 1H, J = 1, 7, 8.5 Hz), 7.51 (ddd,
1H, J = 1, 7, 8.3 Hz), 7.33 (d, 1H, J = 8.3 Hz),
5.07-4.99 (m, 2H), 1.56 (d, 3H, J = 6.2 Hz). Example
77
2-(1-(4-(1-methyl-4-(pyridin-4-yl)-1H-pyrazol-3-yl)phe
noxy)ethyl)quinoline A mixture of
4-(1-methyl-4-(pyridin-4-yl)-1H-pyrazol-3-yl)phenol
(75 mg, 0.30 mmol) and 1-(quinolin-2-yl)ethanol (78
mg, 0.45 mmol) in p-dioxane (2 mL) was treated
sequentially at RT with triphenylphosphine (126 mg,
0.48 mmol) and di-t-butyldiazodicarboxylate (110 mg,
0.48 mmol) and the mixture was heated at 60 0C for 4h.
Aqueous 2N NaOH was added and the mixture extracted
with dichloromethane. The organic layers were dried,
concentrated, and the residue purified on silica gel
eluted with a gradient of ethyl acetate-hexanes giving
a yellow solid. Yield 36 mg, 29%. 1H NMR (CDCI3, 400
mHz) d 8.40 (m, 2H), 8.10 (d, 1H, J = 8.7 Hz), 8.06
(d, 1H, J = 7.5 Hz), 7.77 (d, 1H, J = 8.3 Hz), 7.71
(ddd, 1H), 7.55 (d, 1H, J = 8.3 Hz), 7.53-7.49 (m,
2H), 7.25 (m, 2H), 7.10 (m, 2H), 6.88 (m, 2H), 5.59
(q, 1H, J = 6.6 Hz), 3.91 (s, 3H), 1.75 (d, 3H, J =
6.6 Hz). HPLC-MS (system 1) 4.73 min, m/e 407
(MH+).Preparation 70
2-((4-(2-(pyridin-4-yl)ethynyl)phenoxy)methyl)quinolin
e A mixture of 4-(2-(pyridin-4-yl)ethynyl)phenol
(335mg, 1.72 mmol), 2- (chloromethyl)quinoline
hydrochloride (385 mg, 1.8 mmol), and cesium carbonate
(2.2 g, 6.87 mmol) was stirred in dimethylformamide (8
mL) at 65 0C for 3h. Water (20 ml.) was added and the
mixture was extracted with dichloromethane (3 x 15
mL). The organic layers were dried, concentrated, and
the residue chromatographed on silica eluted with a
gradient of 10% to 80% ethyl acetate-hexanes giving
450 mg (78%) of a yellow solid. 1H NMR (CDCI3, 400
mHz) d 8.56 (m, 2H), 8.20 (d, 1H, J = 8.7 Hz), 8.08
(d, 1H, J = 8.3 Hz), 7.82 (d, 1H, J = 7.9 Hz), 7.74
(ddd, 1H, J 8.4, 7, 1Hz), 7.63 (d, 1H, J = 8.7 Hz),
7.55 (ddd, 1H, J = 8, 7, 1 Hz), 7.47 (m, 2H), 7.35 (m,
2H), 7.01 (m, 2H), 5.41 (s, 2H). MS (AP+) m/e 337
(MH+). Preparation 71
4-(2-(pyridin-4-yl)ethynyl)phenol Boron tribromide (1M
in dichloromethane, 9.7 mL, 9.7 mmol) was added at 0
0C to a solution of
4-(2-(4-methoxyphenyl)ethynyl)pyridine (810 mg, 3.88
mmol) in dichloromethane (10 mL) and the mixture was
stirred at RT for 5h. Aqueous 1N sodium hydroxide (20
mL) was added and after 40 min the pH was brought
between 7 and 8 by addition of 1N HCI. The resulting
mixture was extracted with 4:1
dichloromethane:2-propanol (3 x 30 mL). The organic
layers were dried, concentrated and evaporated and the
residue chromatographed on silica in a gradient from
25% to 80% ethyl acetate-hexanes giving a brown solid.
Yield 450 mg, 60%. 1H NMR (CDCI3 containing CD3OD, 400
mHz) d 8.50 (br, 2H), 7.38 (br, 2H), 7.37 (d, 2H, J =
8.7 Hz), 6.77 (d, 2H, J = 8.7 Hz), 3.11 (br, 2H, OH +
H2O). MS (AP+) m/e 196 (MH+). Preparation 72
4-(2-(4-methoxyphenyl)ethynyl)pyridine A mixture of
4-methoxyphenylacetylene (2.86 g, 2 1.7 mmol),
4-iodopyridine (4.44 g, 21.7 mmol), cuprous iodide
(206 mg, 1.08 mmol),
bis(triphenylphosphine)palladium(ll) dichloride (758
mg, 1.08 mmol) in tetrahydrofuran (40 mL) and
triethylamine (20 mL) was heated at reflux for 2h. The
mixture was filtered, concentrated, and the residue
chromaptographed on silica in 1: 1 ethyl
acetate-hexanes giving 2.45 g (54%) of a yellow solid.
1H NMR (CDCI3, 400 mHz) d 9.2 (very broad, 2H), 7.57
(br, 2H), 7.48 (d, 2H, J = 8.7 Hz), 6.88 (d, 2H, J =
8.7 Hz), 3.82 (s, 3H). MS (AP+) m/e 210 (MH+). Example
78
2-((4-(5-(pyridin-4-yl)-1,2,3-triazol-4-yl)phenoxy)met
hyl)quinoline Trimethylsilylazide (730 mg, 6.4 mmol)
and 2-((4-(2-(pyridin-4- 



yl)ethynyl)phenoxy)methyl)quinoline (360 mg) were
combined in a screw cap sealed tube and heated behind
a safety shield in a 150 0C bath for 72h. The mixture
was concentrated andthe yellow residue triturated with
ether (2 x 10 mL) leaving a yellow solid (346 mg)
which was chromatographed on silica eluted with a
gradient of 0.5%-2% methanol in dichloromethane giving
a yellow solid (210 mg, 52%). 1H NMR (CDCI3 with a
drop of CD3OD, 400 mHz) d 8.54 (d, 2H, J = 6.2 Hz),
8.23 (d, 1H, J = 8.7 Hz), 8.07 (d, 1H, J = 8.7 Hz),
7.84 (d, 1H, J = 7.9 Hz), 7.74 (ddd, 1H, J = 8.4, 7,
1Hz), 7.69 (d, 1H, J = 8.7 Hz), 7.63 (d, 2H, J = 6.2
Hz), 7.56 (ddd, 1H), 7.41 (m, 2H)17.09 (m, 2H), 5.41
(s, 2H). MS (AP+) m/e 380 (MH+). Preparation 73
4-(2-methyl-5-(pyridin-4-yl)-2H-1,2,3-triazol-4-yl)phe
nol A solution of 4-(5-(4-methoxyphenyl)-2-methyl-2H-1
,2,3-triazol-4-yl)pyridine (203 mg, 0.76 mmol) in
dichloromethane (5 mL) was treated at 0 0C with boron
tribromide (2.3 mL of 1M in dichloromethane) and the
mixture stirred 18h at RT. Methanol (3 mL) was added
and the mixture was concentrated and extracted using
dichloromethane and aqueous sodium bicarbonate. The
organic extracts were dried and concentrated giving a
yellow solid which was chromatographed on silica
(gradient of 0.5%-3% methanol in dichloromethane)
giving two substances. The more polar substance (88
mg) was assigned 4-(2-methyl-5-(pyridin-4-
yl)-2H-1,2,3-triazol-4-yl)phenol. 1H NMR (CDCI3, 400
mHz, partial) d 8.57 (br, 2H), 7.59 (d, 2H, J = 5.2
Hz), 7.32 (m, 2H), 6.90 (m, 2H), 4.26 (s, 3H). HPLC-MS
(system 1) 3.96 min, m/e 253 (MH+). The less polar
substance (80 mg) was assigned to be the corresponding
boronate as it was found to convert on treatment with
aqueous NaOH to the less polar substance. Preparation
74
4-(5-(4-methoxyphenyl)-2-methyl-2H-1,2,3-triazol-4-yl)
pyridine, 4-(5-(4-methoxyphenyl)- 1-methyl-1 H-1
,2,3-triazol-4-yl)pyridine, and
4-(5-(4-methoxyphenyl)-3-methyl-3H-1 ,2,3-
triazol-4-yl)pyridine Sodium hydride (240 mg of 60%
oil dispersion, 6.0 mmol) was added to a solution of
4-(5-(4-methoxyphenyl)-1,2,3-triazol-4-yl)pyridine
(755 mg, 3.0 mmol) in dimethylformamide (10 mL) at 0
0C and the mixture was stirred 30 min. Methyl iodide
(425 mg) was added and the mixture was stirred at 0 0C
for 2.5h, quenched with water (20 mL), and extracted
with dichloromethane (3 x 20 mL). The organic layers
were dried over magnesium sulfate and concentrated.
The residue was chromatographed on silica eluted with
a gradient of 50% to 100% ethyl acetate-hexanes
providing three isomeric substances of increasing
polarity. Each showed a mass of m/e 267 (MH+) by
HPLC-MS. Each structure was assigned by single crystal
X-ray on crystals grown from either ethyl acetate or
acetonitrile. The least polar substance (454 mg of
yellow solid),
4-(5-(4-methoxyphenyl)-2-methyl-2H-1,2,3-triazol-4-
yl)pyridine, 1H NMR (CDCI3, 400 mHz) d 8.59 (br, 2H),
7.52 (br, 2H), 7.41 (m, 2H), 6.93 (m, 2H), 4.26 (s,
3H), 3.84 (s, 3H). The middle-polarity substance (235
mg yellow solid), 4-(5-(4- methoxyphenyl)-1-methyl-1
H-1 ,2,3-triazol-4-yl)pyridine, 1H NMR (CDCI3, 400
mHz) d 8.49 (d, 2H, J = 6.22), 7.52 (m, 2H), 7.24 (m,
2H), 7.06 (m, 2H), 3.91 (s, 3H), 3.89 (s, 3H). The
mostpolar substance (50 mg yellow solid),
4-(5-(4-methoxyphenyl)-3-methyl-3H-1,2,3-triazol-4-
yl)pyridine, 1H NMR (CDCI3, 400 mHz) d 8.59 (br, 2H),
7.52 (br, 2H), 7.41 (m, 2H), 6.93 (m, 2H), 4.26 (S,
3H), 3.84 (s, 3H). Preparation 75
4-(5-(4-methoxyphenyl)-1 ,2,3-triazol-4-yl)pyridine
4-(2-(4-methoxyphenyl)ethynyl)pyridine (1.48 g, 7.1
mmol) and trimethylsilylazide (2.5 g, 21.3 mmol) were
combined in a sealed tube which was heated 48h in a
150 0C oil bath. The mixture was chromatographed on
silica using an ethyl acetate-hexanes gradient giving
a yellow solid (950 mg, 53%). 1H NMR (CDCI3, 400 mHz)
d 8.50 (d, 2H, J = 5.8 Hz), 7.60 (d, 2H1J = 5.8 Hz),
7.36 (d, 2H, J = 8.7 Hz), 6.92 (d, 2H, J = 8.7 Hz),
3.81 (s, 3H), 2.80 (br, 1H). MS (AP+) m/e 253 (MH+).
Example 79
2-((4-(2-methyl-5-(pyridin-4-yl)-2H-1,2,3-triazol-4-yl
)phenoxy)methyl)quinoline A mixture of
4-(2-methyl-5-(pyridin-4-yl)-2H-1,2,3-triazol~4-yl)phe
nol (80 mg, 0.32 mmol), 2-(chloromethyl)quinoline
hydrochloride (71 mg, 0.33 mg), and cesium carbonate
(414 mg, 1.27 mmol) in dimethylformamide was heated at
65 0C for 20 h, filtered, the filtrate concentrated
and chromatographed on silica eluted with ethyl
acetate-hexanes providing material containing starting
phenol. This was dissolved in ethyl acetate, washed
with aqueous NaOH, dried and concentrated giving a
colorless solid (100 mg, 80%). 1H NMR (CDCI3, 400 mHz)
d 8.56 (d, 2H, J = 6.2 Hz), 8.24 (d, 1H, J = 8.3 Hz),
8.12 (d, 1H, J = 8.3 Hz), 7.85 (d, 1H, J = 8.3 Hz),
7.75 (ddd, 1H, J = 8.5, 7, 1.6 Hz), 7.70 (d, 1H, J =
8.7 Hz), 7.65 (d, 



2H1 J = 6.2 Hz), 7.57 (m, 1H), 7.41 (m, 2H), 7.08 (m,
2H), 5.45 (s, 2H), 4.27 (s, 3H). MS (AP+) m/e 394
(MH+). Preparation 76
4-(3-methyl-5-(pyridin-4-yl)-3H-1
,2,3-triazol-4-yl)phenol A solution of
4-(5-(4-methoxyphenyl)-1-methyl-1H-1,2,3-triazol-4-yl)
pyridine (170 mg, 0.64 mmol) in dichloromethane (5 mL)
was treated at RT with boron tribromide ( 1.27 mL of
1M in dichloromethane) and the mixture was stirred
overnight. Aqueous 1N NaOH (10 mL) was added, and
after being stirred 1h the mixture was extracted with
dichloromethane (20 mL). The aqueous layer was
acidified to pH 7 with 2N HCI, and extracted with
ethyl acetate (2 x 15 mL). The extracts were dried
with sodium sulfate and concentrated, giving a yellow
solid (142 mg, 88%). 1H NMR (CDCI3, 400 mHz) d 1H NMR
(CDCI3, 400 mHz) d 8.39 (d, 2H, J = 5-6 Hz), 7.49 (d,
2H, J = 5-6 Hz), 7.09 (d, 2H, J = 8.7 Hz), 6.95 (d,
2H, J = 8.7 Hz), 3.87 (s, 3H). MS (AP-) 351
(M-H).Example 80
2-((4-(3-methyl-5-(pyridin-4-yl)-3H-1,2,3-triazol-4-yl
)phenoxy)methyl)quinoline A mixture of
4-(3-methyl-5-(pyridin-4-yl)-3H-1,2,3-triazol-4-yl)phe
nol (88 mg, 0.35 mmol), 2-(chloromethyl)quinoline
hydrochloride (82 mg, 0.38 mmol), and cesium carbonate
(455 mg, 1.4 mmol) in dimethylformamide was stirred at
65 0C for 2Oh, filtered, and concentrated. The residue
was chromatographed on silica eluting with a gradient
of 50% to 100% ethyl acetate in hexanes giving a light
yellow solid (100 mg, 73%). 1H NMR (CDCI 3, 400 mHz) d
8.48 (d, 2H, J = 6.2 Hz), 8.24 (d, 1H, J = 8.3 Hz),
8.09 (d, 1H, J = 8.3 Hz), 7.85 (d, 1H, J = 7.9 Hz),
7.76 (ddd, 1H, J = 8.5, 7, 1Hz), 7.70 (d, 1H, J = 8.7
Hz), 7.57 (m, 1H), 7.54 (m, 2H), 7.24 (m, 2H), 7.20
(m, 2H). 5.46 (s, 2H), 3.90 (s, 3H). MS (AP+) m/e 394
(MH+). Preparation 77
4-(1-(pyridin-4-yl)-1H-imidazol-2-yl)phenol According
to the procedure for preparation of
4-(3-methyl-5-(pyridin-4-yl)-3H-1 ,2,3-
triazol-4-yl)phenol, except that 4:1
dichloromethane:2-propanol was used in place of ethyl
acetate to extract the product,
4-(2-(4-methoxyphenyl)-1H-imidazol-1-yl)pyridine (125
mg, 0.5 mmol) was treated with 1.25 mmol of boron
tribromide to give 90 mg of a colorless solid. 1H NMR
(CDCI3, 400 mHz) d 8.52 (d, 2H, J = 6 Hz), 7.14 (m,
2H), 7.11-7.08 (m, 4H), 6.79 (m, 2H), 2.94 (br, 1H).
Preparation 78 4-(2-(4-methoxyphenyl)-1 H-imidazol-1
-yl)pyridine Phosphorus pentachloride (572 mg, 2.75
mmol) was added to a mixture of 4-
methoxy-N-(pyridin-4-yl)benzamide (626 mg, 2.75 mmol)
in phosphorus oxychloride (3 mL) and the mixture was
heated a 105 0C oil bath for 4h. The mixture was
concentrated to dryness. To the residue was added
2,2-dimethoxyethylamine (3.1 g) in methanol, and the
mixture was stirred at RT. After more than one hour
the mixture was partially concentrated to remove most
of the methanol, stirred at RT overnight and
concentrated to dryness, lsopropyl alcohol (10 mL) and
cone. HCI (15 mL) were added and the mixture was
heated at 80 0C for 24h. Solid sodium bicarbonate was
added to bring the pH to 7-8, and the mixture was
extracted with dichloromethane (3 x 50 mL) which was
dried (sodium sulfate) and concentrated.
Chromatography on silica eluted with 25% to 100% ethyl
acetate-hexanes gave 130 mg (20%) of a yellow solid.
1H NMR (CDCI3, 400 mHz) d 8.55 (d, 2H, J = 6 Hz), 7.22
(d, 2H, J = 9 Hz), 7.17 (s, 1H), 7.12 (s, 1H), 7.05
(d, 2H, J = 6 Hz), 6.75 (d, 2H, J = 9 Hz), 3.72 (s,
3H). Preparation 79
4-methoxy-N-(pyridin-4-yl)benzamide 4-Aminopyridine
(1.94 g, 20.6 mmol) was added to a solution of
p-anisoyl chloride (3.5 g, 20.6 mmol) and
triethylamine (8.6 mL, 62 mmol) in dichloromethane
(100 mL) at 0 0C.The mixture was stirred 3h at RT, and
then extracted successively with 1N NaOH, water and
brine, dried over sodium sulfate, and concentrated.
Chromatography on silica (gradient of 30% to 100%
ethyl acetate-hexanes) gave 3.8 g (81%) of a colorless
solid. 1H NMR (CDCI3, 400 mHz) d 8.49 (m, 2H), 8.19
(br, 1H), 7.85 (m, 2H), 7.59 (m, 2H), 6.95 (m, 2H),
3.85 (s, 3H). MS (AP+) 229 (MH+). Example 81
2-((4-(1-(pyridin-4-yl)-1H-imidazol-2-yl)phenoxy)methy
l)quinoline According to the procedure for preparation
of 2-((4-(3-methyl-5-(pyridin-4-yl)-3H-
1,2,3-triazol-4-yl)phenoxy)methyl)quinoline,
4-(1-(pyridin-4-yl)-1 H-imidazol-2-yl)phenol (90 mg),
2-(chloromethyl)quinoline hydrochloride (81 mg) and
cesium carbonate (495 mg) gave 



120 mg as an off-white solid (84%). 1H NMR (CDCI3, 400
mHz) d 8.59 (m, 2H), 8.16 (d, 1H, J = 8.3 Hz), 8.04
(d, 1H, J = 8.3 Hz), 7.79 (d, 1H, J = 7.9 Hz), 7.70
(ddd, 1H), 7.60 (d, 1H, J = 8.3 Hz), 7.52 (ddd, 1H),
7.28 (m, 2H), 7.22 (d, 1H, J = 1 Hz), 7.15 (d, 1H, J =
1 Hz), 7.11 (m, 2H), 6.94 (m, 2H), 5.34 (s, 2H).
HPLC-MS (system 1) 4.53 min, m/e 379 (MH+).
Preparation 80 4-(1 -(4-methoxyphenyl)-1
H-imidazol-5-y!)pyridine 4-Methoxyaniline (2.46 g, 20
mmol) and pyridine-4-carboxaldehyde (1.9 mL, 10 mmol)
in toluene (110 mL) in a flask attached to a
Dean-Stark trap and reflux condensor was heated at
reflux. After 40 hours, the reaction was complete by
infrared spectral analysis and mass spectral analysis.
The toluene was removed via distillation through the
Dean-Stark sidearm, the residue was dissolved in
methanol (100 mL) and ca. V of the crude imine (ca. 10
mmol, 50 mL of methanol solution) was diluted with
methanol (20 mL) and 1,2- dimethoxyethane (20 mL). The
solution was then treated with potassium carbonate
(2.76 g, 20 mmol) and tosylmethylisocyanide (TOSMIC,
2.93 g, 15 mmol) and was heated at reflux for 3 hours.
After cooling to room temperature, the solvent was
removed in vacuo, and the residue was dissolved in
methylene chloride and was washed with brine. The
brine layer was extracted with methylene chloride and
the combined organic layers were dried (MgSO4), were
filtered, and were concentrated in vacuo. The residue
was purified by silica gel chromatography with ethyl
acetate - hexanes - methanol (80:20:0 to 76:19:5) to
afford 1.4 g (56% yield) of the title compound;
diagnostic 13C NMR signals (100 MHz, CDCI3) d 160.039,
150.161, 141.009, 137.240, 130.839, 129.179, 127.287,
121.597, 115.106, 55.801; MS (AP/CI) 252.4 (M+H)+.
Preparation 81 4.(1 -(4-(benzyloxy)phenyl)-1
H-imidazol-5-yl)pyridine The title compound was
prepared using the method described for Preparation
80, substituting 4-benzyloxyaniline for
4-methoxyaniline, and afforded
4-(1-(4-(benzyloxy)phenyl)- 1H-imidazol-5-yl)pyridine
in 54% yield; diagnostic 13C NMR signals (100 MHz,
CDCI3) d159.195, 150.132, 141.001, 137.263, 136.403,
130.892, 130.735, 129.389, 128.932, 128.521, 127.751,
127.317, 121.627, 116.078, 70.637; MS (AP/CI) 328.4
(M+H)+. Preparation 82 4-(1
-(4-methoxyphenyl)-2-methyl-1 H-imidazol-5-yl)pyridine
A solution of diisopropyl amine (0.51 mL, 3.6 mmol) in
tetrahydrofuran (12 ml.) at -20 0C, was treated with
n-butyl lithium (2.5 M in hexanes, 1.45 mL, 3.6 mmol)
and the solution was stirred for 10 minutes. A
solution of Preparation 80
(4-(1-(4-methoxyphenyl)-1Himidazol- 5-yl)pyridine, 730
mg, 2.9 mmol) in tetrahydrofuran was added and the
solution became dark orange. The solution was stirred
for 30 minutes as the temperature was allowed to rise
to 0 0C. After cooling to -20 0C, methyl iodide (0.54
mL, 8.7 mmol) in tetrahydrofuran (12 mL) was added and
the solution was stirred for 30 min at -20 0C and for
2 hr at 23 0C. The solvent was removed in vacuo, the
residue was diluted with brine and was extracted with
ethyl acetate. The organic layer was then dried (
MgSO4), was filtered, and was concentrated in vacuo.
The residue was purified by silica gel chromatography
using ethyl acetate-hexanes-methanol (63:32:5 to 72:1
8:1 0) to afford 555 mg (72% yield) of the title
compound; diagnostic 13C NMR signals (100 MHz, CDCI3)
d 160.144, 150.034, 149.197, 137.749, 131.265,
129.463, 128.985, 128.828, 120.849, 115.233, 55.78,
14.203; MS (AP/CI) 266.4 (M+H)+. Preparation 83
4-(2-ethyl-1 -(4-methoxyphenyl)-1
H-imidazol-5-yl)pyridine The title compound was
prepared using the method described for Preparation 82
with ethyl iodide used in the place of methyl iodide
and afforded 83% yield of 4-(2-ethyl-1-(4-
methoxyphenyl)-1H-imidazol-5-yl)pyridine; diagnostic
13C NMR signals (100 MHz, CDCI3) d 160.144, 150.147,
149.990, 137.786, 129.239, 129.037, 128.992, 121.597,
120.909, 115.181, 55.771 , 2 1.097, 12.348; MS (AP/CI)
280.5 (M+H)+. Preparation 84 4-(5-(pyridin-4-yl)-1
H-imidazol-1 -yl)phenol A solution of Preparation 8 1
(4-(1-(4-(benzyloxy)phenyl)-1H-imidazol-5-yl)pyridine,
2 g, 6.1 mmol) and anisole (13 mL, 122 mmol) in
trifluoracetic acid (50 mL) was heated at 75 0C for 24
h. The solvent was removed in vacuo and the residue
was purified via silica gel chromatography with
chloroform-methanol-ammonium hydroxide (94:5:1) to
afford 1.27 g (88%) of the title compound; diagnostic
13C NMR signals (100 MHz, CDCI3) d 158.402, 



149.145, 141.061, 138.018, 120.600, 129.822, 127.482,
127.370, 121.933, 116.497; MS (AP/CI) 238.3
(M+H)+.Preparation 85 4-(2-methyl-5-(pyridin-4-yl)-1
H-imidazol-1 -yl)phenol A solution of boron tribromide
( 1 M in methylene chloride, 2.1 ml_, 2.1 mmol) was
added dropwise to a solution of Preparation 82
(4-(1-(4-methoxyphenyl)-2-methyl-1Himidazol-
5-yl)pyridine, 220 mg, 0.83 mmol) in methylene
chloride (5 mL) at 0 0C. After stirring at 23 0C for
24 h, aqueous sodium hydroxide solution ( 1 N, 15 mL)
was added and the mixture was stirred at 23 0C for 1
h. The pH was adjusted to 7 by the addition of aqueous
hydrochloric acid (1N), the mixture was extracted with
methylene chloride/isopropanol (4:1, 3 x 30 mL), the
combined organic layers were dried (MgSO4), were
filtered, and were concentrated in vacuo. The residue
was purified by silica gel chromatography using
chloroform-methanol (20:1 to 10:1) to afford 150 mg
(72% yield ) of the title compound; diagnostic 13C NMR
signals (100 MHz1 CDCI3) d 159.337, 149.548, 149.302,
138.302, 131.131, 128.760, 128.170, 127.310, 121.163,
117.237, 13.881; MS (AP/CI) 252.4 (M+H)+. Preparation
86 4-(2-ethyl-5-(pyridin-4-yl)-1 H-imidazol-1
-yI)phenol The title compound was prepared using
Preparation 4 as the starting material and the method
for Preparation 85. This yielded
4-(2-ethyI-5-(pyridin-4-yl)-1 H-imidazol-1 -yl)phenol
in 70% yield; diagnostic 13C NMR signals (100 MHz,
CD3OD / CDCI3) d 158.574, 149.182, 149.002, 138.511,
130.877, 128.895, 128.200, 127.340, 121.253, 116.692,
20.656, 12.020; MS (AP/CI) 266.4 (M+H)+. Example 82
2-((4-(5-(pyridin-4-yl)-1H-imidazol-1-yl)phenoxy)methy
l)quinoline A mixture of Preparation 84
(4-(5-(pyridin-4-yl)-1 H-imidazol-1 -yl)phenol, 95 mg,
0.4 mmol), 2-chloromethylquinoline hydrochloride (128
mg, 0.6 mmol), and cesium carbonate (391 mg, 1.2 mmol)
in dimethylsulfoxide (2 mL) was stirred at 23 0C for
24 h. The mixture was diluted with ethyl
acetate/n-butanol (100 mL/5 mL), was washed with water
and then brine, and the organic layer was dried
(MgSO4), was filtered, and was concentrated in vacuo.
The residue was purified by silica gel chromatography
using chloroform/methanol (50:1) to afford 150 mg (99%
yield) of the title compound; diagnostic 13C NMR
signals (100 MHz, CDCI3) d 158.940, 157.116, 149.990,
147.836, 141.054, 137.405, 130.989, 130.204, 129.650,
129.239, 127.953, 127.871, 127.392, 127.011, 121.627,
119.324, 116.198, 71.990; MS (AP/CI) 379.4 (M+H)+.
Example 83
2-((4-(2-methyl-5-(pyridin-4-yl)-1H-imidazol-1-yl)phen
oxy)methyl)quinoline The title compound was prepared
using Preparation 85 and the method described in
Example 82; 88% yield; diagnostic 13C NMR signals (100
MHz, CDCI3) d 159.060, 157.078,150.004, 147.836,
137.689, 137.397, 130.204, 129.934, 129.239, 128.962,
127.968, 127.871, 127.385, 127.011, 120.886, 119.354,
116.273, 71.975, 14.225; MS (AP/CI) 393.49 (M+H)+.
Example 84
2-((4-(2-ethyl-5-(pyridin-4-yl)-1H-imida2ol-1-yl)pheno
xy)methyl)quinoline The title compound was prepared
using Preparation 86 and the method described in
Example 82; 92% yield; diagnostic 13C NMR signals (100
MHz, CDCI3) d 159.090, 157.078, 150.147, 149.930,
147.836, 137.734, 137.405, 130.211, 129.680, 129.232,
129.127, 128.970, 127.968, 127.886, 127.392, 127.018,
120.961, 119.354, 116.243, 71.968, 21.090, 12.333; MS
(AP/CI) 407.5 (M+H)+. Preparation 87
N-(4-methoxyphenyl)isonicotinamide A solution of
p-anisidine (2.46 g, 20 mmol) and triethylamine (13.9
ml_, 100 mmol) in ethyl acetate (200 mL) was treated
with isonicotinic acid (2.46 g, 20 mmol) followed by
1- propanephosphonic acid cyclic anhydride (50% in
ethyl acetate, 15.1 mL, 24 mmol). After stirring at 23
0C for 4 h, the reaction mixture was diluted with
ethyl acetate, was washed with water and with brine,
and the organic layer was dried (MgSO4), was filtered,
and was concentrated in vacuo. Purification by silica
gel chromatography with chloroform-methanol (40:1)
gave 4 g (88% yield) of the title compound; diagnostic
13C NMR signals (100 MHz, CD3OD / CDCI3) d 164.825,
157.213, 149.758, 143.349, 130.989, 123.085, 122.068,
55.285; MS (AP/CI) 229.3 (M+H)+. Preparation 88 4-(1
-(4-methoxyphenyl)-1H-imidazol-2-yl)pyridine 



Preparation 87 (N-(4-methoxyphenyl)isonicotinamide, 1
g, 4.39 mmol) was dissolved in phosphorous oxychloride
(POCI3) (5 mL) then phosphorous pentachloride (913 mg,
4.39 mmol) was added. The mixture was heated at 120 0C
for 4 h. The POCI3 was removed in vacuo,
aminoacetaldehyde dimethyl acetal (9.5 mL, 87.8 mmol)
and isopropanol (10 mL) were added, and the mixture
was stirred at 23 0C for ca. 16 h. The reaction
mixture was concentrated in vacuo and concentrated
hydrochloric acid (36.5%, 25 mL) in isopropanol (15
mL) was added. The reaction mixture was heated at 90
0C for 24 h. After cooling to 23 0C, aqueous sodium
hydroxide (1N) and aqueous sodium bicarbonate were
added to obtain pH = 8. The mixture was extracted with
methylene chloride , was dried (MgSO4), and was
filtered and concentrated in vacuo. The residue was
purified by silica gel chromatography with ethyl
acetate/hexanes/methanol (80:20:0 to 76:19:5) to
afford 811 mg (74% yield) of the title compound;
diagnostic 13C NMR signals (100 MHz, CDCI3) d 160.069,
149.952, 144.142, 137.853, 131.004, 129.882, 127.414,
124.977, 122.195, 115.114, 55.808; MS (AP/CI) 252.4
(M+H)+.Preparation 89 4-(2-(pyridin-4-yl)-1
H-imidazol-1 -yl)phenol The title compound was
prepared using the method outlined in Preparation 85
with the substitution of Preparation 88 for
Preparation 82; 86% yield; diagnostic 13C NMR signals
(100 MHz, CD3OD / CDCI3) d 158.372, 149.145, 143.641,
138.257, 129.232, 128.985, 127.347, 125.418, 122.666,
116.505; MS (AP/CI) 238.4 (M+H)+. Example 85
2-((4-(2-(pyridin-4-yl)-1H-imidazol-1-yl)phenoxy)methy
l)quinoline The title compound was prepared using the
method outlined in Example 82 with the substitution of
Preparation 89 for Preparation 84; 98% yield;
diagnostic 13C NMR signals (100 MHz, CDCI3) d 158.948,
157.108, 149.847, 147.814, 137.868, 137.420, 131.445,
130.226, 129.942, 127.968, 127.871, 127.534, 127.026,
124.954, 122.247, 119.339, 116.190, 71.968; MS (AP/CI)
379.4 (M+H)+. The invention described and claimed
herein is not to be limited in scope by the specific
embodiments herein disclosed, since these embodiments
are intended as illustrations of several aspects of
the invention. Any equivalent embodiments are intended
to be within the scope of this invention. Indeed,
various modifications of the invention in addition to
those shown and described herein will become apparent
to those skilled in the art from the foregoing
description. Such modifications are also intended to
fall within the scope of the appended claims.CLAIMS 1.
A compound of formula I or a pharmaceutical acceptable
salt thereof, wherein Z is R1 is each independently
selected from a group consisting of hydrogen, halogen,
hydroxyl, cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2
to C8 alkynyl, C1 to C8 alkoxy, C1 to C8 haloalkyl, C3
to C8 cycloalkyl, C3 to C8 CyClOaIKyI-C1 to C8 alkyl,
4 to 7 membered heterocycloalkyl, C1 to C8 alkylthio,
-NR3R3 , -C-CF 3, -S(O) n-R3, C(O)-NR 3R3, and C1 to
C8 alkyl substituted with a heteroatom wherein the
heteroatom is selected from a group consisting of
nitrogen, oxygen and sulfur and wherein the heteroatom
may be further substituted with a substituent selected
from a group consisting of hydrogen, C1 to C8 alkyl,
C3 to C8 cycloalkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, and C1 to C8 haloalkyl; each R3 is
independently selected from a group consisting of
hydrogen, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 haloalkyl, C3 to C8 cycloalkyl; R2
is selected from a group consisting of hydrogen, C1 to
C8 alkyl, C3 to C8 cycloalkyl- C1 to C8 alkyl, C2 to
C8 alkenyl, C2 to C8 alkynyl, C1 to C8 haloalkyl and
C3 to C8 cycloalkyl; HET1 is selected from a group
consisting of a monocyclic heteroaryl and a bicyclic
heteroaryl, wherein the monocyclic and bicyclic
heteroaryl may be optionally substituted with at least
one R4; R4 is selected from a group consisting of
halogen, hydroxyl, cyano, C1 to C8 alkyl, C2 to C8
alkenyl, C2 to C8 alkynyl, C1 to C8 alkoxy, C3 to C8
cycloalkyl, C3 to C8 cycloalkyl-C to C8 alkyl, C1 to
C8 alkylthiol and C1 to C8 alkyl substituted with a
substituent selected from a groupconsisting of -OR 8,
-NR8R8, and -SR 8, wherein R8 is independently
selected from a group consisting of hydrogen and C1 to
C8 alkyl; HET2 is a monocyclic or bicyclic heteroaryl,
wherein the monocyclic and bicyclic heteroaryl may be
substituted with at least one R5, with the proviso
that HET2 is not tetrazole; R5 is independently
selected from a group consisting of halogen, hydroxyl,
cyano, C1 



to C8 alkyl, C2 to C8 alkenyl, C2 to C8 alkynyl, C1 to
C8 alkoxy, C3 to C8 cycloalkyl, C3 to C8 cycloalkyl-Ci
to C8 alkyl, C1 to C8 alkylthio, -NR7R7, and C1 to C8
haloalkyl; B1 and B2 are adjacent atoms in Het1 which
are independently selected from a group consisting of
carbon and nitrogen; bond j is a covalent bond between
Z and B2; bond k is a bond in Het1 between B1 and B2;
X and X1 are each independently selected from a group
consisting of oxygen, sulfur, C(R2 2 and NR2; provided
that at least one of X and X1 is carbon; Y is selected
from a group consisting of carbon and nitrogen,
provided that when Y is carbon it is substituted with
R6; wherein each R6 is independently selected from a
group consisting of hydrogen, halogen, hydroxyl,
cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 alkoxy, C1 to C8 cycloalkyl, C1 to
C8 alkylthio, C-, to C8 haloalkyl, NR7R7 -0-CF 3,
-S(O)m- R7, and C(O)- NR7R7 C1 to C8 alkyl substituted
with a heteroatom wherein the heteroatom is selected
from a group consisting of nitrogen, oxygen and sulfur
and wherein the heteroatom may be further substituted
with a substituent selected from a group consisting of
hydrogen, C1 to C8 alkyl, C3 to C8 cycloalkyl, C3 to
C8 cycloalkyl-^ to C8 alkyl, C2 to C8 alkenyl, C2 to
C8 alkynyl, and C1 to C8 haloalkyl; wherein each R7 is
independently selected from a group consisting of
hydrogen and C1-C8 alkyl; p is 1, 2 or 3; n is 0, 1 or
2; and m is 0, 1 or 2. 2. The compound of claim 1,
wherein HET1 is a 5 membered heterocyclic aromatic
ring. 3. The compound of claim 1, wherein HET1 is
selected from a group consisting of pyrazole,
isoxazole, triazole, oxazole, thiazole and imidazole.
4. The compound of claim 1, wherein HET2 is selected
from a group consisting of 4-pyridyl, 4-pyridazine and
isoxazole. 5. The compound of claim 1, wherein HET2 is
4-pyridyl. 6. The compound of claim 1, wherein the
compound is selected from a group consisting of:1(b)
Kg) 1(e) 1G) and 1(k) 7. The compound of claim 1,
wherein the compound of formula I has the following
structure:8. The compound of claim 1, wherein the
compound of formula I has the following structure: 9.
The compound of claim 1, wherein Y is selected from a
group consisting of carbon and nitrogen, provided that
not more than one Y is nitrogen. 10. The compound of
claim 1, wherein X1 is carbon and X is oxygen. 11. The
compound of Claim 1, wherein all Y's are carbon. 12. A
compound of formula I or a pharmaceutical salt
thereof, wherein Z is R1 is each independently
selected from a group consisting of hydrogen, halogen,
hydroxyl, cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2
to C8 alkynyl, C1 to C8 alkoxy, C1 to C8 haloalkyl, C3
to C8 cycloalkyl, C3 to C8 cycloalkyl-C to C8 alkyl, 4
to 7 memberedheterocycloalkyl, C1 to C8 alkylthio,
-NR3R3 -0-CF 3, -S(O)n-R3, C(O)-NR3R3, and C1 to C8
alkyl substituted with a heteroatom wherein the
heteroatom is selected from a group consisting of
nitrogen, oxygen and sulfur and wherein the heteroatom
may be further substituted with a substituent selected
from a group consisting of hydrogen, C1 to C8 alkyl,
C3 to C8 cycloalkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, and C1 to C8 haloalkyl; each R3 is
independently selected from a group consisting of
hydrogen, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 haloalkyl, C3 to C8 cycloalkyl; R2
is selected from the group consisting of hydrogen and
C-i to C8 alkyl, C3 to C8 cycloalkyl-C to C8 alkyl, C2
to C8 alkenyl, C2 to C8 alkynyl, C1 to C8 haloalkyl
and C3 to C8 cycloalkyl; HET1 is selected from a group
consisting of a monocyclic heteroaryl and a bicyclic
heteroaryl, wherein the monocyclic and bicyclic
heteroaryl is substituted with at least one R4; R4 is
a C1 to C8 haloalkyl; HET2 is a monocyclic or bicyclic
heteroaryl, wherein the monocyclic and bicyclic
heteroaryl and may be substituted with at least one
R5; 



R5 is independently selected from a group consisting
of halogen, hydroxyl, cyano, C1 to C8 alkyl, C2 to C8
alkenyl, C2 to C8 alkynyl, C1 to C8 alkoxy, C3 to C8
cycloalkyl, C3 to C8 cycloalkyl-Q to C8 alkyl , C1 to
C8 alkylthio, -NR7R7and C1 to C8 haloalkyl; B1 and B2
are adjacent atoms in Het1 which are independently
selected from a group consisting of carbon and
nitrogen; bond j is a covalent bond between Z and B2;
bond k is a bond in Het1between B1 and B2; X and X1
are each independently selected from the group
consisting of oxygen, sulfur, C(R2)2 and NR2; provided
that at least one of X or X1 is carbon; Y is selected
from a group consisting of carbon and nitrogen,
provided that when Y is carbon it is substituted with
R6; wherein each R6 is independently selected from a
group consisting of hydrogen, halogen, hydroxyl,
cyano, C1 to C8 alkyl, C2 to C8 alkenyl, C2 to C8
alkynyl, C1 to C8 alkoxy, C1 to C8 cycloalkyl, C3 to
C8 cycloalkyl-d to C8 alkyl, C1 to C8 alkylthio, C-,
to C8 haloalkyl, -NR7R7, -0-CF 3, -S(0)m- R7, and
C(O)-NR7R7 C1 to C8 alkyl substituted with a
heteroatom wherein the heteroatom is selected from a
group consisting of nitrogen, oxygen and sulfur and
wherein the heteroatom may be further substituted with
a substituent selected from the group consisting of
hydrogen, C1 to C8 alkyl, C3 to C8 cycloalkyl, C2 to
C8 alkenyl, C2 to C8 alkynyl, and C1to C8 haloalkyl;
wherein each R7 is independently selected from the
group consisting of hydrogen and C1-C8 alkyl; p is 1,
2 or 3; n is 0, 1 or 2; and m is 0, 1 or 2.13. The
compound of Claim 1, wherein said compound is selected
from a group consisting of:
2-[-4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]-
quinoline;
2-[4-(2-Methyl-4-pyridin-4-yl-2H-pyrazol-3-yl)-phenoxy
methyl]-quinoline; 2-[4-(1 -Methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-quinoline;
2-[4-(2-Ethyl-4-pyridin-4-yl-2H-pyrazol-3-yl)-phenoxym
ethyl]-quinoline;
2-[4-(1-Ethyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxym
ethyl]-quinoline;
Dimethyl-(2-{4-pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy
)-phenyl]-pyrazol-1-yl}-ethyl)- amine;
Dimethyl-(2-{4-pyridin-4-yl-5-[4-(quinolin-2-ylmethoxy
)-phenyl]-pyrazol-1 -yl}-ethyl)- amine;
1-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phenyl]-
pyrazol-1-yl}-propan-2-ol;
1-{4-Pyridin-4-yl-5-[4-(quinolin-2-ylmethoxy)-phenyl]-
pyrazol-1-yl}-propan-2-ol;
2-[4-(2-lsopropyl-4-pyridin-4-yl-2H-pyrazol-3-yl)-phen
oxymethyl]-quinoline;
2-[4-(4-Pyridin-4yl-isoxazol-5-yl)-phenoxymethyl]-quin
oline;
2-[4-(5-Pyridin-4-yl-pyrimidin-4-yl)-phenoxymethyl]-qu
inoiine;
2-[4-(2-Methyl-5-pyridin-4-yl-pyrimidin-4-yl)-phenoxym
ethyl]-quinoline;
2-[4-(2-Methyl-6-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin
-7-yl)-phenoxymethyl]-quinoline;
2-[4-(2-Methyl-6-pyridin-4-yl-[1 ,2,4]triazolo[1
.5-a]pyrimidin-7-yl)-phenoxymethyl]- quinoline
2-[4-(4-Pyridazin-4-yl-2H-pyrazol-3-yl)-phenoxyrnethyl
]-quinoline;
2-[4-(1-Methyl-4-pyridazin-4-yl-1H-pyrazol-3-yl)-pheno
xymethyl]-quinoline;
2-[4-(2-Methyl-4-pyridazin-4-yl-2H-pyrazol-3-yl)-pheno
xymethyl]-quinoline;
2-[-4-(4-Pyrimidin-4yl-2H-pyrazol-3-yl)-phenoxymethyl]
-quinoline;
2-[4-(4-Pyridazin-3-yl-2H-pyrazol-3-yl)-phenoxymethyl}
-quinoline;
2-{4-[4-(3-Methyl-isoxazol-5-yl)-2H-pyrazol-3-yl]-phen
oxymethyl}-quinoline;
2-{4-[2-Methyl-4-(3-methyl-isoxazol-5-yl)-2H-pyrazol-3
-yl]-phenoxymethyl}-quinoline;
2-{4-[1-Methyl-4-(3-methyl-isoxazol-5-yl)-1H-pyrazol-3
-yl]-phenoxymethyl}-quinoline;
2-{4-[2-Methyl-5-(3-methyl-isoxazol-5-yl)-pyrimidin-4-
yl]-phenoxymethyl}-quinoline;
2-[4-(2-Pyridin-4-yl-2H-pyrazol-3-yl)-phenoxymethyl]-q
uinoline;
2-[4-(3-Methyl-5-pyridin-4-yl[1,2,4]triazol-4-yl)-phen
oxymethyl]-quinoline;
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pypazol-3-yl)-phenoxy
methyl]-quinoxaline
7-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline hydrogen chloride;
6-Fluoro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline hydrogen chloride;
2-[2-Fluoro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline;
2-[2-Fluoro-4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline;
2-[2,3-Difluoro-4-(1-methyl-4-pyridin-4-y!-1H-pyrazol-
3-yl)-phenoxymethyl]-quinoline;
2-[3-Fluoro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline; 



2-[4-(5-Pyridin-4-yl-1H-pyrazol-4-yl)-phenoxymethyl]-q
uinoline; 2-[4-(1 -Methyl-5-pyridin-4-yl-1
H-pyrazol-4-yl)-phenoxymethyl]-quinoline 2-[4-(1
Methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-phenoxymethyl]-
quinoline;
2-Methyl-1-{4-pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)
-phenyl]-pyrazol-1-yl}-propan-2- ol;
2-Methyl-1-{4-pyridin-4-yl-5-t4-(quinolin-2-ylmethoxy)
-phenyl]-pyrazol-1-yl}-propan-2- ol; (R)-1
-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phenyl]-p
yrazol-1 -yl}-propan-2-ol;
(S)-1-{4-Pyridin-4-yl-3-[4-(quinolin-2-ylmethoxy)-phen
yl]-pyrazol-1-yl}-propan-2-ol;
2-t4-(1-lsopropyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phen
oxymethyl]-quinoline;
2-[4-(1-lsobutyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-pheno
xymethyl]-quinoline; 2-[4-(1 -Methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-[1 .8]naphthyridine;
2-{2-[4-(4-Pyridin-4-yl-2H-pyrazol-3-yl)-phenyl]-ethyl
}-quinoline;
2-{2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phen
yl]-ethyl}-quinoline;
2-{4-[4-(2-Chloro-pyridin-4-yl)-1H-pyrazol-3-yl]-pheno
xymethyl}-quinoline;
2-{4-[4-(2-Chloro-pyridin-4-yl)-1-methyl-1H-pyrazol-3-
yl]-phenoxymethyl}-quinoline;
2-{4-[1-Methyl-4-(2-methyl-pyridin-4-yl)-1H-pyrazol-3-
yl]-phenoxymethyl}-quinoline; Dimethyl-(4-{1
-methyl-3-[4-(quinolin-2-ylmethoxy)-phenyl]-1
H-pyrazol-4-yl}-pyr din-2- yl)-amine;
2-[4-(5-Pyridin-4-yl-pyrazol-1-yl)-phenoxymethyl]-quin
oiine;
2-[4-(3-Methyl-5-pyridin-4-yl-pyrazol-1-yl)-phenoxymet
hyl]-quinoline;
2-[2-Chloro-4-(4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinoline; 2-[2-Chloro-4-(1
-methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-quinoline;
2-[4-(4-Pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-phenoxyme
thyl]-quinoline;
2-[4-(5-Pyridin-4-yl-[1,2,4]triazol-1-yl)-phenoxymethy
l]-quinoline;
2-[4-(3-Methyl-5-pyridin-4-yl-[1,2,4]triazol-1-yl)-phe
noxymethyl]-quinoline;
2-[4-(2-Pyridin-4-yl-2H-[1,2,4]triazol-3-yl)-phenoxyme
thyl]-quinoline;
2-[4-(5-Methyl-2-pyridin-4-yl-2H-[1,2,4]triazol-3-yl)-
phenoxymethyl]-quinoline;
8-Methoxy-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinoline;
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-pyrido[1,2-a]pyrimidin- -one;
2-[4-(1-Methyl-4-pyridin-4-yl-1H-pyrazol-3-yl)-phenoxy
methyl]-quinazoline; 2-[3-Fluoro-4-(1
-methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-phenoxymethyl]-quinoline;
4-Chloro-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-yl
)-phenoxymethyl]-quinoline;
4-Methoxy-2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinoline;
Dimethyl-{2-[4-(1-methyl-4-pyridin-4-yl-1H-pyrazol-3-y
l)-phenoxymethyl]-quinolin-4- yl}-amine;
2-[4-(1-Methyl-4-pyridin-4-yl-1
H-pyrazol-3-yl)-benzyloxy]-quinoline di-succinic acid;
2-((4-(5-(pyridin-4-yl)oxazol-4-yl)phenoxy)methyl)quin
oline;
2-((4-(2-methyl-5-(pyridin-4-yl)oxazol-4-yl)phenoxy)me
thyl)quinoline;
2-((4-(3-Methyl-4-(pyridin-4-yl)-1H-pyrazol-5-yl)pheno
xy)methyl)quinoline;.
2-((4-(1,3-dimethyl-4-(pyridin-4-yl)-1H-pyrazol-5-yl)p
henoxy)methyI)quinoline;
2-((4-(1,5-dimethyl-4-(pyridin-4-yl)-1H-pyrazol-3-yl)p
henoxy)methyl)quinoline;
2-(1-(4-(1-methyl-4-(pyridin-4-yl)-1H-pyrazol-3-yl)phe
noxy)ethyl)quinoline; 2-((4-(5-(pyridin-4-yl)-1
,2,3-triazol-4-yl)phenoxy)methyl)quinoline;
2-((4-(2-methyl-5-(pyridin-4-yl)-2H-1,2,3-triazol-4-yl
)phenoxy)methyl)quinoline;
2-((4-(3-methyl-5-(pyridin-4-yl)-3H-1,2,3-triazol-4-yl
)phenoxy)methyl)quinoline;
2-((4-(1-(pyridin-4-yl)-1H-imidazol-2-yl)phenoxy)methy
l)quinoline;
2-((4-(5-(pyridin-4-yl)-1H-imidazol-1-yl)phenoxy)methy
l)quinoline; 2-((4-(2-methyl-5-(pyridin-4-yl)-1
H-imidazol-1 -yl)phenoxy)methyl)quinoline;
2-((4-(2-ethyl-5-(pyridin-4-yl)-1H-imidazol-1-yl)phe
poxy)nnethyl)quinoline; 2-((4-(2-(pyridin-4-yl)-1
H-imidazol-1 -yl)phenoxy)methyl)quinolipe; and
pharmecutical acceptable salts thereof. 14. The
compound of Claim 12, wherein said compound is
selected from a group consisting of:
2-{4-[-Pyridin-4-yl-2-(2,2,2-trifluoro-ethyl)-2H-pyraz
ol-3-yl]-phenoxymethyl}-quinoline;
2-{4-[-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyraz
ol-3-yl]-phenoxymethyl}-quinoline;
2-{3-Fluoro-4-[4-pyridin-4-yl-1-(2,2,2-trifluoro-ethyl
)-1H-pyrazol-3-yl]-phenoxymethyl}- quinoline; 



2-{3-Fluoro-4-[4-pyridin-4-yl-1
-(2,2,2-trifluoro-ethyl)-1
H-pyrazol-3-yl]-phenoxymethyl}- quinoxaline;
2-{4-[4-Pyridin-4-yl-1-(2,2,2-trifluoro-ethyl)-1H-pyra
zol-3-yl]-phenoxymethyl}- quinoxaline; and
pharmecutical acceptable salts thereof. 15. A process
for forming the compound of Formula I in claim 1,
comprising a step of reacting a compound of formula
IVwith dimethoxymethyl-dimethyl amine and hydrazine or
substituted hydrazine. 16. A process for forming the
compound of Formula I in claim 1, comprising a step of
reacting a compound of formula V with a compound of
formula Vl wherein Q is a hydroxyl or a halide. 17. A
pharmaceutical composition for treating psychotic
disorders, delusional disorders and drug induced
psychosis; anxiety disorders, movement disorders, mood
disorders, neurodegenerative disorders, obesity, and
drug addiction, comprising an amount of a compound of
formula I according to claim 1 or claim 12 effective
in treating said disorder or condition. 18. A method
of treating a disorder selected from psychotic
disorders, delusional disorders and drug induced
psychosis; anxiety disorders, movement disorders,
mooddisorders, obesity, and neurodegenerative
disorders, which method comprises administering an
amount of a compound of claim 1 or claim 12 effective
in treating said disorder. 19. The method of claim 18,
wherein said disorder is selected from the group
consisting of: dementia, Alzheimer's disease,
multi-infarct dementia, alcoholic dementia or other
drug-related dementia, dementia associated with
intracranial tumors or cerebral trauma, dementia
associated with Huntington's disease or Parkinson's
disease, or AIDS-related dementia; delirium; amnestic
disorder; post-traumatic stress disorder; mental
retardation; a learning disorder, for example reading
disorder, mathematics disorder, or a disorder of
written expression; attention-deficit/hyperactivity
disorder; age-related cognitive decline, major
depressive episode of the mild, moderate or severe
type; a manic or mixed mood episode; a hypomanic mood
episode; a depressive episode with atypical features;
a depressive episode with melancholic features; a
depressive episode with catatonic features; a mood
episode with postpartum onset; post-stroke depression;
major depressive disorder; dysthymic disorder; minor
depressive disorder; premenstrual dysphoric disorder;
post-psychotic depressive disorder of schizophrenia; a
major depressive disorder superimposed on a psychotic
disorder comprising a delusional disorder or
schizophrenia; a bipolar disorder comprising bipolar I
disorder, bipolar Il disorder, cyclothymic disorder,
Parkinson's disease; Huntington's disease; dementia,
Alzheimer's disease, multi-infarct dementia,
AIDS-related dementia, Fronto temperal Dementia;
neurodegeneration associated with cerebral trauma;
neurodegeneration associated with stroke;
neurodegeneration associated with cerebral infarct;
hypoglycemiainduced neurodegeneration;
neurodegeneration associated with epileptic seizure;
neurodegeneration associated with neurotoxin
poisoning; multi-system atrophy, paranoid,
disorganized, catatonic, undifferentiated or residual
type; schizophreniform disorder; schizoaffective
disorder of the delusional type or the depressive
type; delusional disorder; substance-induced psychotic
disorder, psychosis induced by alcohol, amphetamine,
cannabis, cocaine, hallucinogens, obesity, inhalants,
opioids, or phencyclidine; personality disorder of the
paranoid type; and personality disorder of the
schizoid type. 20. A method of treating psychotic
disorders, delusional disorders and drug induced
psychosis; anxiety disorders, movement disorders, mood
disorders, neurodegenerative disorders, obesity, and
drug addiction which method comprises administering an
amount of the compound of claim 1 or claim 12
effective in inhibiting PDE10. 


