2  Summary et

[0012al In one aspect of the invention, there is provided a compound having the structure:
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and its phamaceutically acceptable salts, hydrates, and coordination compounds,
wherein:

R®is halo or optionally substituted alkyl,

R-R%and R"%-R" are selected independently from the group consisting of. hydrogen,

halo, cyano, nitro, thio, amino, carboxyl, formyl, and optionally substituted alkyl,

alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,

cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, hetercaralkylcarbonyloxy,

(cycloalkylyalkylcarbonyloxy, {cycloheteroalkyl)alkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,

hetercarylcarbonyl, cycloaikylcarbonyi, cycloheteroalkylcarbonyl, aralkylcarbonyl,

heteroaratkyicarbonyl, (cycloalkyhalkylcarbonw, (cycloheteroatkylalkylcarbonyl,

alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,

heteroaralkytaminocarbonyl, alkylcarbonylamino, - arylcarbonylamino, ‘

heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,

aralkylcarbonylamino, heteroaralkyicarbonylamino, (cycloalkylalkylcarbonyiamino,

{cycloheteroalkyl)alkylcarbonylamino, dialkylaming, arylamino, diarylamino, aralkylamino,

diaralkylamino, hetercarylamino, diheteroarylaminao, heteroaralkyiamino,

dineteroaralkyiamino, alkylsulfonyl, arylsulionyl, hetercarylsuonyl, cycloalkylsuifonyl,

aralkylcarbonylthiooxy, carbonylthio, heteroaralkylcarbonylihio, (cycloalkyloxy)carbonyithio,

_(cycioheteroalkyl)aEkyica rbonylthio, alkyloxycarbonyl, aryloxycarbonyl!, ‘*

hetercaryloxycarbonyl, cycloaikyloxycarbonyl, cycloheteroalkyloxycarbonyi,

aralkyloxycarbonyloxloxycarbonyl, hetercaralkyloxycarbonyl, (cycloalkyljalkyloxycarbonyi,

(cycloheteroatkylalkyloxycarbonyl,  iminoalkyl, iminocycloalkyl, im%nocyc%oheteroaikyl,_

imincaralkyl, iminoheteroaralkyl, (cycloalkylliminoalkyl, and (cycloheteroalky!)iminoalkyl;

R'® is hydrogen or optionally substituted alkyl, alkylcarbonyl, arylcarbonyl,

heteroarylcarbonyl, cycioalkylcarbonyl, cycloheteroalkylcarbonyl, aralkyicarbonyl,

hetercaralkylcarbonyl, (cycloalkyl)alkyicarbonyi, {cyclohetercatkyl)alkyicarbonyl, |




alkylaminocarbonyl, arylaminocarbonyi, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroaryisufonyl, cycloalkyisulfonyi,
alkyloxycarbonyi, aryioxycarbonvi, heteroaryvloxycarbonyt, cycloalkyloxycarbonyl,
cyclohetercalkyloxycarbonyl,  aralkyloxycarbonyloxycarbonyl,  hetercaralkyioxycarbonyi,
{cycloalkyDalkyloxycarbonyl, and (cyclohetercalkyl)altkyloxycarbonyt;

X' is (CR"R'™),, wherein m is either 1 or 2 such that each of R" and R",
independently for each value of m, is selected independently from the group consisting of:
hydrogen, halo, cyano, nitro, thic, amino, carboxyl, formyl, and optionally subsiituted alkyl,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycioalkylcarbonytoxy,
cycloheteroalkylcarbonyloxy, aralkyicarbonyloxy, heteroaralkylcarbonyioxy,
{cycioalkylyalkylcarbonyloxy, (cycloheteroalkyl)alkyicarbonyioxy, alkyicarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkyicarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, {(cycloalkyl)alkylcarbonyl, (cycloheteroalkyl)alkylcarbonyl,
alkylaminocarbonyi, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaraikylaminocarbonyl, alkylcarbonyiamino, aryicarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamine,
aralkylcarbonylamino, = heteroaralkylcarbonylamino, (cycloalkyhalkylcarbonylamino,
{cycloheteroalkylalkyicarbonylamine, dialkylamino, arylamino, diaryiamino, aralkylamino,
diaralkylamino, heteroarytamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkyisulfonyl, arylsulfonyl, heteroaryisulfonyl, cycloalkyisulfonyl,
aralkyicarbonylthiooxy, carbonylthic, hetercaralkylcarbonylthio, (cycloatkyloxy)carbonytthio,
{cycioheteroalkyl)alkylcarbonylthio, alkyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycicheteroalkyloxycarbonyi,
aralyoxycarbonyloxioxycarbonyl, heteroaralkyloxycarbonyl, {cycloalkyhalkyloxycarbonyl,
{cycloheteroalkyllalkyloxycarbonyl,  iminoalkyl, * iminocycloalkyl, iminocyclohetaroalkyl,
iminoaralkyl, iminoheteroaralkyl, {cycloalkyl)imincalkyl, and (cycloheteroalkyl)iminoalkyt

Y is optionally present; and _

when Y is present, Y is NR™, O, S, SO, or SO? or a single or double hond batwaen
X2 and X%

R™ is hydrogen or optionally substituted alkyl, alkyicarbonyl, arylcarbonyl,
heteroaryicarbonyl, cycioalkylcarbonyl, cycioheteroalkylcarbonyl, aralkylcarbonyl,
heteroaraikyicarbonyl, {oycioalkyliaikylcarbonyl, {cycloheteroalkylalkylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, hetercarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsufonyi, cycloalkylsulfonyl,
aikyloxycarbonyl, aryloxycarbonyl, hetercaryloxycarbonyl, cycloalkyloxycarbanyl,
cyclohetercalkyloxycarbonyl,  aralkyloxycarbonyloxycarbonyi,  heteroaralkyloxycarbonyl,
(cycloalkyllalkyloxycarbonyl, and (cycloheteroalkyl)alkyloxycarbonyl; and
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X2 and X® are (CR™R™), and (CR™R'¥), respectively, wherein each of n and o is
independently either 1, 2, or 3 such that the sum n + o is either 3, 4, or 5, and independently
for each value of the n and o methylene units of X? and X3, each of R™®, R, R", and R™ is
selected independentiy from the group Consisting of: hydrogen, halo, cyano, nitro, thio, |
amino, carboxy, formyl, and optionally substituted alkyl, alkylcarbonyloxy, arylcarbonyloxy,

heteroaryicarbonyioxy, cycloalkylcarbonyloxy, cycloheteroalkylcarbonyloxy,
aralkyicarbonyloxy, hetercaralkylcarbonyioxy, (cycloalkyljalkylcarbonyloxy,
{cycloheteroalkylialkylcarbonyioxy,  alkylcarbonyl, arylcarbonyl,  heteroarylcarbonvl,
cycloalkylcarbonyl,  cycloheteroalkyicarbonyl, — aralkylcarbonyl,  heteroaralkylcarbonyl,
(cycloalkyhalkyicarbonyl, (cycioheteroalkyDalkyicarbanyt, alkylaminocarbonyl,
arylaminocarbonyl, aratkytaminocarbonyl, hetercarytaminocarbonyl,
heteroaralkylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,
aralkylcarbonylamino, heteroaraikylcarbonylamino, (cycloalkylalkylcarbonylamino,

{cycloheteroalkylalkylcarbonylamino, dialkylamino, arylamino, diarylamino, aralkylamino,
diaralkytamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
dineteroaralkylamino, alkylsulfonyt, arylsulfonyl, heteroarylsulfonyl, cycioalkylsulfonyl,
aralkylcarbonylthiooxy, carbonylthio, heteroaralkylcarbonyithio, {cycioalkyloxy)carbonyithio,
(cycloheteroalkyl)alkylcarbonyithio, alkyloxycarbonyl, anyloxycarbonyl,
hetercaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyi,
aralyoxycarbonyloxloxycarbonyl,  heteroaralkyloxycarbonyl,  (cycloalkyl)alkyloxycarbonyl,
(cyclohetercalkylalkyloxycarbonyl,  iminoalkyl, iminocycloalkyl, iminocyciohetercalkyl,
iminoaralkyl, iminoheteroaralkyl, {cycloalkyl)iminoalky!l, and (cyc!oheteroaikyl)xmmoaikyt and
when Y is not present X?is R" and X*is R", wherein )

R and R' are selected independently from the group consisting of: hydrogen and
optionally  substituted alkyl, alkylcarbonyl, aryicarbonyl, heteroaryicarbonyl,
cycloalkyicarbonyl,  cycloheteroalkylcarbonyl,  aralkylcarbonyl,  hetercaralkylcarbonyl,
(cycloalkyl)alkylcarbonyl, {cycloheteroalkylalkylcarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, hetercarylaminocarbony,
hetercaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsufonyl, cycloalkylsulfonyl,
alkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheter-
alkyloxycarbonyl, aralkyloxycarbonyioxycarbonyl, hetercaraikyloxycarbonyl,
(cycloatkyhalkyloxycarbonyl, and (cycloheteroalkyl)alkyloxycarbonyl

wherein when said optionally substituted alkyl is substituted, said substitution is with
a group which is hydrooxyl, nitro, amino, imino, cyano, halo, thio, thicamide, amidino, oxo,
oxamidino, methoxamidino, imidino, guanidino, sulfonamide, carboxyl, formyl, lower alkyl,
haloloweralkyl, loweralkoxy, haloloweralkoxy, lower alkoxyalkyl, alkylcarbonyl, aryicarbonyl,
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aralkylcarbonyl, heteroarylcarbony!, heteroaralkyicarbonyl, alkylthio, aminoalkyl,

or

cyanoalkyl.

[0013] The present disclosureinvention provides a variety of compounds, methods, and compos-
tions for treating viral infections, especially those deseribed above. Various embodi-

ments of the invention include, but are not limited to, the following:

[0014]

El

viral activity. In one embodiment, the present disclosureinvention provides compounds having

RTa R
Rga
Xz — N Rgb
\
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the structure:

and their pharmaceutically acceptable salts, hydrates, and coordination compounds.
R'“R™ are selected independently from the group comnsisting of: hydrogen, halo,
cyano, nitro, thio, amino, carboxyl, formyl, and optionally substituted alkyl, alkylcar-
bonyloxy, arylearbonyloxy, hetercarylecarbonyloxy, cycloalkylearbonyloxy, cyvelohe-
teroalkylearbonyloxy, aralkycarbonyloxy, heteroaralkylcarbonyloxy, {cycloalkyl)alk-
ylearbonyloxy, {cyclohetercalkyllalkylcarbonyloxy, alkyicarbonyl, arylearbonyl, he-
teroarylcarbonyl, cycioalkycarbonyl, cyclohetercalkycarbonyl, aralkycarbonyl, he-
teroaralkyicarbonyl, (eycloalkyl)alkylcarbonyl, (cycloheteroalkyljalkylcarbonyl, al-
kylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocar-
bonyl, heteroaralkylaminocarbonyl, alkylcarbonyviaminoe, arylecarbonylamino, heter-
parvicarbonylamino, cycloalkylcarbonylamino, cyclohetercalkylearbonylamino, ar-
alkylcarbonylamine, heteroaralkylearbonylamine, {(cycioalkyl)alkylcarbonylamino,
{cycloheteroallkyljalkyicarbonylamino, dialkylamino, arylamino, diarylamino, ar-
alkylamino, diaralkylamino, heteroarviamino, dihetercarylamino, hetercaralkylam-
ino, dihetercaralkylamine, alkylsulfonyl, arvisulonyl, heteroarylsuonyl, cycloalkyi-
sulfonyl, aralicycarbonyithiooxy, carbonylthio, heteroaralkylcarbonylthio, (cycloalk-

vloxy jearbonylthio, {cyclohetercalkyllalkylcarbonylthio, alkyloxycarbonyl, aryloxy-
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teroaralkylamino, diheteroaralkylamino, alkylsulfonyl, aryisulonyl, heteroarylsuony,
cycloalleylsulfonyl, aralkycarbonylthiooaxy, carbonylythio, hetercaralkylearbonylthio,
{cycloalkyloxy jearbonylthio, {cyclohetercalkyl)alkylcarbonylthio, alkyloxycarbonyi,
aryloxycarbonyl, hetercaryloxycarbonyl, cycloalkyloxyearbonyl, cydohetemalkyi-
oxycarbonyl, aralyoxycarbonyloxioxycarbounyl, hetercaralkyloxycarbonyl, {cycloalk-
yhalkyloxycarbonyl, (cycloheteroalkyl}alkyloxycarbonyl, imincalkyl, iminocycloalk-

vi, iminocycloheteroalkyl, iminoaralkyl, iminoheteroaralkyl, {cycloalkylyiminoalkyl,

and (cyclohetercalkyl)iminoalkyl.

[0024] In another emhodimentaspeet, the present disclosureinvention provides methods for treating a viral

disease in a mammal afflicted with such disease, comprising administering to such

mammal a therapeutically effective amount of the compound as disclosed hereinefthe-invention. In more

specific embodiments, the viral disease is an eticlogical component of a respiratory
syndrome selected from the group consisting of: bronchiolitis, the common cold, croup,

influenze, and pneumonia,

3 Brief Description of the Drawings
{0025] The Figure is a table showing the anti-viral activies of some compounds of the
invention as determined by the methods described herein.

4 Detailed Description of Some Embodiments of
the Invention

4.1 Definitions

[0026] The following terms are used herein as defined below unless specifically stated

otherwise:

Optionally substituted refers to the replacement of hydrogen with a univalent
or divalent radical. Sultable substitution groups include, for example, hydz-
oxyl, nitro, amino, iminc, cyano, halo, thio, thicamido, amidino, oxo, ox-

amidine, methoxamidino, imidino, guanidipo, sulfonamido, carboxyl, form-
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A compound having the structure:

R"i
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and its pharmaceuatically acceptable salts, hydrates, and cogfdination compounds, wherein:

R' and R® are independently optionally substinutgl alkyl or halo,

R*-R® and R7-R™ are selected independently/from the group corsisting of: hydrogen, halo,

cyano, nitro, thio, amino, carboxy 'formyl, and optionally substituted alkyl, R'-R*®
are selected independently fro ny/the group consisting of: hydrogen, halo, cyano, nitro,
thio, amino, carboxyl, formyY and optionally substituted alkyl, alkylcarbonvloxy,
arylcarbonyloxy, heteroaryicarbonyloxry, cyeloalkylcarbonyloxy,
eycloheteroalkylearbonyloxy, aralkylcarbonyioxy, heteroarallylearbonyloxy,
{cycloatkyDalkylcarbényloxy, (cycloheteroalkylalkylearbonyioxy, alkylcarbonyl,
arylcarbonyl, hetegbarylcarbonyl, cycloalkylearbonyl, cycloheteroalkylearbonyl,
aralkylcarbonyi f eteroarallcylcarbonyl, {eyveloalkylallovlcarbonyl,
(cycloheterogliylialkylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
aralkylamjfiocarbonyl, heteroarylaminocarbonyl, heteroaralkylaminocarbonyi,
alkylcagbonylamino, aryicarbonyiamino, heteroaryvicarbonylamino,

cyclgaikyicarbonylamino, cycloheteroalkylcarbonylamino, aratkylcarbonyiamino,

hmaral}cylcarbonyiamino, {cyeloalkylialkylcarbonylamino,

cycloheteroalkylalkylcarbonylamino, dialkylamine, arylamine, diarylamino,

'. aralicvlamino, disralkylamino, heteroarylamino, diheterocarylamine,

heteroaralkylaminoe, diheteroaralkylamino, alkylsulfonyl, aryisulfonyl,
heteroarylsuonyl, cycloalkylsulfonyl, aralkylcarbonylthiooxy, carbenyithio,
heteroaralkyicarbonylthio, (cycloalkyloxy)carbonylthio,
{cycloheteroalkylalkylearbonylthio, alkyioxycarbonyl, aryloxycarbonyl,
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X! is (CRYR'),,, wherein m is ei

hetercarvioxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxy’uonyl,
aratkvloxycarbonyloxloxycarbonyl, heteroaralkyvioxyearbonyl, _
{cycloalkylalkyioxycarbonyl, {cycloheteroalkylialkyloxycarbowyl, iminoalkyl,
iminocycloalkyl, iminocycloheteroalkyl, iminoaralicyl, iminop tez‘oa;‘alkyl,

{cycloalkylyiminoalkyl, and (cyelobeteroalkylimmoaliyl:,

*

heteroarylaminocarbonyl, hetervaralkylamj carbonyi, alkylsuifonyl, arylsulfonyl,
hetercaryisufonyl, cycicalkylsulfonyl, alkyloxycarbonyl, arvloxyearbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cyeloheteroalkyloxyearbonyl,
aralkvioxvearbonyloxyearbonyl, 1‘0ara1kyloxycarbony1,

(cycloalkyDalkyloxycarbonyl, af a {cycloheteroalkyDalkyloxycarbonyl;

¥r 1 or 2 such that each of R'! and R'", independently for
each value of m, is seiect independently from the group consisting oft hydrogen,
halo, cyano, nitro, thio/amine, carboxyl, formyl, and optonally substituted alkyl,
alkyicarbonvloxy, apvlcarbonyloxy, heteroarylcarbonyloxy, cycloalkyicarbonyloxy,

cyclohetercalkylgarbonyloxy, aralkylearbonyloxy, hetercaralkylcarbonyloxy,

(cycloffeteroalkyl)alkyicarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
aralifylaminocarbonyl, heteroarylaminocarbonyl, heteroaralkylaminocarbonyl,

3} yicarbonylamino, arylearbonylamino, heteroarylcarbonylamino,

ycioaikylcarbonyianﬁno, cycloheteroalkylcarbonylamino, aralkylcarbonylamine,

heteroaralkylcarhonylamine, (cycloalkylalkylcarbonylamino,
{cycloheteroalkyljalkylcarbonylamine, dialkylamino, arylamino, diarylamino,
aralkylamino, diaralkylamino, heteroarylamino, diheteroarylamino,
heteroaralkylamine, diheteroaralkyviamino, alicylsulfonyl, arvisulfonyl,
heteroarylsulfonyl, eycloalkylsulfonyl, aralkylcarbonylthiooxy, carbonyithio,
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heteroaralkylcarbonyithio, (eycloalkvioxvicarbonylthio, _
{cycloheteroalkylalkylcarbonylthio, alkyioxycarbonyi, arvioxycarfon
heteroarvloxyearbonyl, cycloalkytoxycarbonyl, cycloheteroalk xycarbonyi,
aralyoxycarbonyloxioxvearbonyl, heteroaralkyloxyearbonyl, / |
{cycloalkylyalkyloxycarbonyl, {cycloheteroalkylalkyloxygarbonyl, iminoalkyl,
iminocycloalkyl, iminocycloheteroalkyl, iminoaralkyl, #ninocheteroaraikyl,

(cycloalkyl)iminoalkyl, and (cycloheteroalkyliminoglkyl

Y is optionaliy present; and .
when Y is present, Y is NR™ 0, S, SO, or SO/, or a single or double bond between
X2 and X°;
R is hydrogen or optionally subftituted alky!, alkyicarbonyl, arvlcarbonyl,
heteroarvicarbonyl, cyg alkylcarbonyl, cyclohetercalkylcarbonyl,
aralkyicarbonyl, hej broaralleylcarbonyl, (cycloaticyl)alkylearbonyl,
(cycloheteroalkyhs ikylcarbonyl, alkylaminocarbonyl,
arylammocarl yl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
hetercaraliflaminocarbonyl, alkylsulfonyl, aryisulfonyl,
heteroar ufonyl, cycloalkylsulfonyl, alkyloxycarbonyl,
aryloggcarbonyl, heteroaryloxycarbonyl, cycioalkyloxycarbonyl,
cveloheteroalkyloxyearbonyl, aralkyloxycarbonyloxycarbonyl,
eeroaralkyloxycarbonyi, (cycloalkylalkyloxycarbonyl, and
/ (cyclohetercalkyhalkyioxyearbonyl; and
and X* are (CRPR™), and (CRMR'), respectively, wherein each of m and o
independentiy either 1, 2, or 3 such that the sum m + ¢ is either 3, 4, or
5, and for each of the m and o methylene units of X* and X°, each of
RPERM s selected independently from the group consisting of:
hydrogen, halo, cyano, nitro, thio, amino, carboxy, formyl, and
optionally substituted alkyl, alkylcarbonyloxy, arylcarbonyloxy,
heteroarylcarbonyloxy, cycloalkylearbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyioxy,
hetercaralkylcarbonyloxy, {cycloalkyl)alkylearbonyloxy,

(cyclohetercalkylalkyicarbonyloxry, alkylearbonyl, arylcarbonyl,
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heteroarylearbonyl, eycloatkylcarbonyl, cycloheteroallgglcarbonyl,
aralkylcarbonyl, heteroaralkylcarbonyl, (cycloalkyljdlkylcarbonyl,
(cycloheteroalkyl)alkylcarbonyl, alkylaminocarbghyl,
arviaminocarbonyl, aralkylaminocarbonyl, hetgroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylcarbonylginino, arylcarbonylamino,
heteroaryicarbonylamino, cycloalkylearhbnylamino,
cycloheteroalkylcarbonylamino, aralkglcarbonylamino,
heteroaralkyicarbonylamino, (cycloglkyhalkylcarbonylamino,
(cyclohetercalkylalkylcarbonyidmino, dialkyvlamino, arylamino,
diarylamino, aralkvlamino, didralkylamine, heteroaryiamino,
diheteroarylamino, heteroy 1ky1amino, diheteroaralkylamino,
alkylsulfonyl, aryisulfogyl, heteroaryisulfonyl, cycloalkylsulfonyl,
araikyicarbonyiﬂxio y, carbonyithio, heteroaralkylcarbonylthio,
(cycloalkvloxy)ca onyithie, {cycloheteroalkylalkyicarbonyithio,
alkyloxvearbop¥l, aryloxycarbonyl, heteroaryloxycarbonyl,

cycloalkylogycarbonyl, eycloheteroalkyloxyearbonyl,

imfinoheteroaralkyl, (cycloaikyDiminoalkyl, and
(cycloheteroalkyh)iminoalkyl; and

when Y isfiot present X% is R" and 3 is R'®, wherein

15 and R'® are selected independently from the group consisting of: hydrogen

and optionally substituted alkyl, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkyicarbonyl,
aralkvicarbonyl, heteroaralkylcarbonyl, (cycloalkyl)alkylcarbonyl,
{cyelohetercallcyDalkyicarbonyl, alkyiaminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, atkyisulfonyl, arylsulfonyl,
heteroarylsufonyl, cycloalkylsulfonyl, alkyloxyearbonyl,
aryloxycarbonyl, hetercaryloxycarbonyl, cycloalkyloxycarbonyl,
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A compound having the structure:

and its pharmaceutically acceptable salts, hydrates,

cycloheteratikyloxyearbonyl, aralkyloxycarbonyloxyc
heteroaralkyloxycarbonyl, (cycloalkylalkvioxycarbényl, and
{cycioheteroalkyljalkvioxycarbonyl. -

R is independently optionally substituted gikyl or halo,

the group consisting of: hydrogen, halo, cyano, nitro,

thic, amino, carboxyl, formyl,/And optionally substituted alkyl, R'-R® are selected

{cycloalkyhalkyli¢arbonyloxy, (cycloheteroalkyljalkylcarbonyloxy, alkylearbonyl,
aryicarbonyl, Heteroarylcarbonyl, eycloalkylcarbonyl, cycloheteroalkylcarbonyl,
aralkylcarnyi, hetercaralkyicarbonyl, (cycloalkylialivicarbonyl,
{cyclohetbroalkyDalkylcarbonyl, alkyvlaminocarbonyl, aryiaminocarbonyl,
aralkyfaminocarbonyl, heteroarylaminocarbonyl, heteroaralkylaminocarbonyl,
alky’ arbonylamino, aryicarbonylamine, hetcroarylcarboayiamino,
% Ioaﬂcylcarbonyiamino, cycloheteroalkylcarbonylamino, aralkylcarbonylamino,
heteroaralkylcarbonylamino, (cyeloalkyDalkylcarbonylamino,
(cyclohetercalkyhalkyicarbonylaminoe, dialkylamine, srvlamino, diarvlamino,
axaﬂcyia:ﬁino, diaralkylamine, heteroarylamino, diheteroarylamine,
hetercaralkylamino, diletercaralkylamino, alkyisulfonyl. aryisulfonyl,

heteroarylsuonyl, cvcloalkylsulfonyl, aratkyicarbonylthiooxy, carbonylthio,
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R g hydrogen or optionally substituted alkyl, ai%cylc

heteroaralkyicarbonylthio, {cycloalkyloxyjcarbonylthio,
{cycloheteroalkyllatkylcarbonylthio, alkyloxvearbonyl, arvioxyea
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cyclohetercalkyloxycarbonyl,
aralkyloxyearbonyloxioxyearbonyl, heteroaralkyloxyearbonyd,
(cycloalkylialkyloxycarbonyl, (cycloheteroalkyl)alkyloxve bonyi, iminoalkyl,
iminocycloalkyl, iminocycloheteroalkyl, iminoaralkyl, fminoheteroaralkyl,

{cycloallkyliminoalkyl, and {cyclohetercalkyl)imingalkyl:

onyl, arylcarbonyl,
hetercaryicarbonyl, cycloalkylearbonyl, cycl eteroatkyicarbonyl, araliylcarbonyl,
heteroaralkylcarbonyl, {cycicalkyhalkylcagbonyl, (cycloheteroalkyhalkyicarbonyl,
alkylaminocarbonyl, arylaminocarbonyl/ aralkylaminocarbonyl,
heteroarylaminocarbonyl, heteroaraligflaminocarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsufonyl, cycloalicylsalfg fI, alkyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, cycloal) onycarbonyL cvcloheteroalkyloxyearbonyl,
aratkyloxycarbonyloxycarbogivl, heteroaralkyloxycarbonyl,

kvhallkvioxyvearbonyl;

Ly, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroglicylcarbonyloxy, aralkylearbonyloxy, heteroaralkvicarbonyloxy,

arylcapbonyl, heteroarylcarbonyl, cycloalkylcarbonyl, cycioheteroalkylcarbonyl,
aralifvicarbonyl, heteroaralioylcarbonyl, (cycloalkyDalkyicarbonyl,
veloheteroalkylalkylcarbonyl, alkvlaminocarbonyl, arvliaminocarbonyl,
arallylaminocarbonyl, heteroarylaminocarbonyl, heteroaralkylaminocarbonyl,
alkylcarbonylamino, aryicarbonylamino, hetercarylcarbonylamino,
cyeloalkylearbonylamino, cycioheteroalkylcarbonylamino, aralkvicarbonylamino,
heteroaralkylcarbonylamino, {cycloalkyllaikylearbonylamino,
(cycioheteroalkyDalkyicarbonylamino, dialkylamine, arylamino, diarylamino,

aralkylamino, diaralkylamino, heteroarylamino, diheteroarylamino,
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Y is optionally present; and

heteroaralkylaming, dibeteroaralkylamine, alkvisulfonyl, arvisulfonyy
heteroarylsulfonyl, cycloalkylsulfonyl, aralkylcarbonylthiooxy, caghonylthio,
heteroarallcylearbonylthio, {cycloalkyloxyicarbonylthio,
( cycieheteroalkyl}alkyicarbonyithio, alkyloxycarbonyl, arvliodyearbonyl,
heteroaryloxyearbonyl, cycloalkylozycarbonyl, cyclohetend alkyldxycarboz&yl_.
aratyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbhényl,
{cycloalkylalkyloxycarbonyl, (cycloheteroalkyl)alkyloxycarbonyl, iminoalkyl,

iminocycloatkyl, iminocycloheteroalkyl, iminoargtkyl, iminoheteroaralkyl,

when Y is present, Y is NR'%, O, S, SO, 4 SO%, or a single or double bond between

¥ and X :

(gvcioheinr aikvl}aikvicarb{)nyl alkyiaﬁunocarbonyf

arylami carnonyi aralkytaminoccarbonyvl, heteroalyi&nunocarbonyi
hetergéralkylaminocarbonyl, alkylsulfonyl, arvisulfonyl,
hetgroaryisufonyl, cycloalkylsulionyl, alkyloxycarbonyl,

7 ‘loxycaz'bonyl, heteroaryioxycarbonyl, cycloalkvioxvearbonyl,
cyciohetercalkyloxycarbonyl, aralkyloxycarbonyloxycarbonyl,
heteroaralkyvioxyearbonyl, (cycloalkyhalkyloxycarbonyl, and

_ {cycloheteroalkyijalkyloxycarbonyi; and

X? and X* are (CRPR™), and (CR™R™), respectively, wherein cach of m and o
independentiy either 1, 2, or 3 such that the sum m + ¢ is either 3, 4, or
5, and for each of the m and o methylene units of X* and X°, cach of
R™RM i5 selected independently from the group consisting of
hydrogen, halo, cyano, nitro, thic, amino, carboxy, formyl, and
optionally substituted alkyl, alkylcarbonyloxy, arvicarbonyloxy,
heteroarylcarbonyloxy, cycloalkylecarbonyloxy,

cycloheteroatkylcarbonyloxy, aralkylcarbonyloxy,
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heteroaralkylcarbonyloxy, (cycloalkylialkylearbonvioy
{cycloheteroalkyllaliylearbonyloxy, alkylcarbonyl, Arylcarbonyl,
heteroarylearbonyl, cycloalkylearbonyl, cyclohetgtoalkylearbonyl,
aralkvlcarbonyl, heteroaralkylcarbonyl, (cyclog kyl)alkylcarbonyl,

5 {cycloheteroalkyl)alkylearbonyl, alkylamingcarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylcaronylamino, arylcarbonylamino,
heteroarylearbonylamine, eycloaikglearbonylamino,
cycloheteroalkylearbonylamino/aralkylcarbonylaming,

19 heteroaralkvicarbonylamino, A ycloalkyl)aikylcarbenylammo,
{cycloheteroalkyl)atkyleagbonylamine, dialkylamiro, arylamino,
diarylamino, aralkylamiho, diaralkylamino, hetercarylamino,
diheteroarylamino, peteroaralkylaminoe, diheteroaralkylamino,
atkylsulfonyl, ary ifonyi, heteroaryisulfonyl, cycloalkylsuifonyl,

15 aralkylcarbonyithicoxy, carbonyithic, heteroaralkylcarbonylthio,
(cycloalkylg }carbonylthio, (cycloheteroalkylalkyicarbonylthio,
alicyloxygarbonyl, arvloxycarbonyl, hetercaryloxycarbonyi,
cyctoatkyloxycarbonyl, cycloheteroalkyvloxycarbonyl,
aralfoxycarbonyloxloxyearbonyl, heteroaralkyloxycarbonyl,

20 , veloalkyhatkvioxvearbonyl, (cycloheteroalkylalkyvloxyearbonyl,
iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl, iminoaralkyl,
imincheteroaralkyl, (cycloalkyl)iminealkyl, and

{cycloheteroalkylminoalkyl; and

whed Y is not present X is R™ and X° is R'S, wherein

o
L

R'® and R are selecied independently from the group consisting oft hydrogen
and optionally substitnted alkyl, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyl,
aralkylcarbonyl, heteroaralkylcarbonyl, (cycloalkylyalkylcarbonyl,
{cycloheteroalkylalkylearbonyl, alkylaminocarbonyl,

30 arylaminocarbonyl, aralikylaminocarbonyl, heteroarylaminocarbonyl,

heteroaralkylaminocarbonyl, alkylsulfonyl, aryisulfonyl,
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heteroarylsufonyl, cycloalkylsulfonyl, alkyloxyearbony¥,
arvioxyearbonyl, heteroaryloxycarbonyl, cycloalkyigkycarbonyl,
cycloheteralkyloxycarbonyl, aralkyloxycarbonylofycarbonyl,
heteroaralkyioxyearbonyl, {cycloalkylalkyloxycarbonyl, and

5 {cycloheteroalkyllalkyloxycarbonyl.
3 A compound having the structure:
and 1ts pharmaceutically acceptable salts, hydr s, and coordination compounds, wherein:
10
i5
aralkylcarbonyl, heteroaralicylcarbonyl, (cycloatkylafkylcarbonyl,
20 (cygloheteroalkyl)aikylearbonyl, alkylaminocarbonyl, arylaminocarbonyl,
aralkylaminocarbonyl, heteroarylaminocarbonyl, hetercaralkylaminocarbonyi,
alkylcarbonylamino, arylecarbonylaminoe, heteroaryicarbonylamine,
cycloalkylcarbonylamine, cycleheteroalkylcarbonylamine, aralkylcarbonyiamino,
heteroaralkylcarbonyviamino, (cycloalkyllalkyicarbonylamino,
25 | {cycloheteroalkyljalkylcarbonylamino, dialkylamino, arvlamino, diarviamino,

aralkylamino, diaralkylamino, heteroarylamino, diheteroarylamino,
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heteroaralkylamino, diheteroaralkylamino, alkylsulfonyi, arylsuifonyl
heteroarylsuonyl, cycioalkylsulfonyl, aralkylcarbonylthiooxy, carhgnylthio,
heteroaralkylcarbonylthio, (cyclealkvloxyicarbonylthio,
{cycloheteroalicylialkvicarbonylthio, alkyloxycarbonyl, arylofycarbonyi,
heteroaryloxvearbonyl, cycloalkyloxyearbonyl, cyclohetersd H{yioxycarbonyi,
aralkyloxycarbonyioxioxycarbonyi, heteroaralkyloxyca ony‘i,
(cycloalkyhalkyloxycarbonyl, (cycloheteroalkylalkyloxycarbonyl, iminoatkyl,
iminocycloalkyl, iminocycioheteroalkyl, imincarglkyl, iminohetercaralkyl,

{cycloalkylliminoalkyl, and {cycloheteroalkyl)i 4 inoalkyl;

R is hydrogen or optionally substituted alkyl, alicy{carbonyl, arvicarbonyl,

heteroarylcarbonyl, cycloalkylcarbonyl, gycloheteroallkylcarbonyl, aralkytearbonyl,
heteroarallcvicarbonyl, (cyvctoalkylali/ e:arbonyl, {cycloheteroalkyl)alkylcarbonyl,
alkylaminocarbonyl, aryiaminocarnyi, aralkylaminocarbonyl,
heteroarylaminocarbonyl, heterralkyiaminocarbonyl, alkvisutfonyvi, arvisulfonyi,
heteroarylsufonyl, cycloalkyléulfonyl, alkyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, cy‘valkylaxycarbonylﬁ cycloheteroalkyioxycarbonyl,

aralkyloxycarbonyloxygarbonyl, heteroarallcyloxyearbonyl,

{cycloalkylalkyloxyg arbonyl, and (cycioheteroalkyhalkyloxycarbonyl;

X is {_CR”R”’)H,, wherejt m is either 1 or 2 such that each of ®M and R, independently for

~ each value of of, is selected independently from the group consisting of: hydrogen,

halo, cyano, itro, thio, amino, carboxyl, formyl, and optionally substituted alkyl,
alkylcarbg yloxy, aryicarbonyloxy, hetercarylicarbonyloxy, cycloalkvlcarbonyloxy,
cyclohgteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaraliylearbonyloxy,
(cycloalkyl)atkylearbonyloxy, {cycloheteroalkyhalkylearbonyioxy, alkylcarbonyl,
Ay Icarbonyl, heteroarylcarbonyl, cycloalkylearbonyl, cycloheteroaikyicarbonyl,

_ /aralkylcarbonyl, heteroaralkylcarbonyl, (cycloalkyDalicylcarbonyl,

(cyclohetercaikyljalkylcarbonyl, alkvlaminocarbonyl, arvlaminocarbonyi,
aralkylaminocarbonyl, hetercarylaminocarbonyl, heteroaralkyvlaminocarbonyl,
alkylcarbonyiamino, arylcarbonylamine, heteroaryicarbonylamino,
cyeloalkylearbonylamino, cyclohetercalkylearbonylamine, aralkyicarbonylamino,

heteroaralkylcarbonylamino, {eycloalkylalkylcarbonylamino,
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(cycloheteroalkyDalkylcarbonylamine, dialkylamino, arylamino, diarylamino,
aralkylamino, diaratkylamino, heteroarylamino, dihetercarylaming '
heteroaralkylamino, diheteroaralkylamino, alkylsulfonyl, arvisuffonyl,
heteroarylsulfonyl, cycloalkylsalfonyl, aralkylcarbonylthiooyy, carbonyithio,
5 hetercaralkylcarbonylthio, (cycloalkyloxylcarbonyithio,
{cycloheteroalkyl)alicylcarbonyithio, alkyloxyearbonyl, Aryioxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycigheteroalkyloxycarbonyl,
aralyoxycarbonyloxloxycarbonyl, heteroaralkyioxs arbonyi,
{cycloalkyhialkyloxvearbonyl, (cycloheteroaliy alkyioxycarbonyl, iminoalkyl,
10 mminocycloalkyl, iminocycloheteroalkyl, imjfcaralkyl, iminoheteroaralkyl,

{cycloalkyl)iminoalkyl, and {cycloheteroglkyl)imincalkyl

Y is optionally present; and
when Y is present, Y is NR?, 0,8 O, or SOQ, or a single or double bond between
3 and X, |
15 R™ is hydrogen or opy na‘ﬂy substituted alkyl, alkylcarbonyl, arylcarbonyl,
hetercaryics venyl, cyeloalkylearbonyl, eycloheteroalkyloarbonyl,

aralkyleafbonyl, heteroaralkyicarbonyl, (cycloaliyDalkyicarbonyl,

{cyclgheteroalkyhalkyicarbonyl, alkylaminocarbonyi,

arviaminocarbonyl, aralkylaminocarbonyl, heteroarviaminocarbonyl,

eroaralkyiaminocarbonyl, alkylsutfonyl, arvisulfonyl,

/ hﬁtemary}sufanyl, cycloaikylsulfonyl, alkyloxycarbonyl,

arviexyearbonyl, heteroarvloxyearbonyi, cycloalkyvloxycarbonyl,

cycloheteroalkyioxyearbonyl, aralkyloxyearbonyloxyearbonyl,

heteroaralkyloxycarbonyl, {cycloalkylalkvioxycarbonyl, and

25 {cycloheteroalkyhallcvlioxycarbonyl; and

X? and X7 are (CRPR™), and (CRMR'™), respeciively, wherein each of m and o
independently either 1, 2, or 3 such that the sum m + o is either 3, 4, or
5, and for each of the m and o methylene units of X* and X°, each of
RPERM™ i5 selected mdependently from the group consisting of:
hydrogen, halo, cyano, nitro, thio, amino, carboxy, formyl, and

optionally substituted alkyl, alkylcarbonyloxy, arylcarbonyloxy,
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hetercarvicarbonyloxy, cvcloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkyicarbonyloxy,
heteroaralkylcarbonyloxy, {cycloalkyDalkyicarbgfivioxy,
(cycloheteroalkylialkyicarbonylexy, alkvlcarbgnyl, arylcarbonyl,
5 heteroaryicarbonyl, eveloalkylearbonyl, cyoﬁetemalkylcarbony},
arafkylearbonyl, heteroaralkvlcarbonyl, {4 cioalkyi)alkylcarbonyi,
(cycloheteroalkyljalkylcarbonyl, alky, nocarbonyi,
arylaminocarbonyl, aralylaminocpfbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, ally Icarboﬂylamino, arylcarbonylamino,
10 heteroarylcarbonylamine, cyploalkyicarbonylamino,
cycloheteroalkylcarbonylgh . ino, aralkylcarbonylamino,
heteroaralkylcarbonvlaghino, (cveloalkyllalkylcarbonylamino,
{cycloheteroalkyhalityicarbonylamino, dialkylamino, arylamino,
diarviamine, aralifylamino, diaralkyizmine, heteroarylamino,

15 diheteroarviamino, heteroaralkylamino, dihetercaralkylamino,

aralkylcapbonylthiooxy, carbonylthio, heteroaralicylcarbonylthio,
(cyclogdkyloxy)carbonylthio, {cycloheteroalkylialkylearbonylthio,
alkyfbxycarbonyl, aryloxyearbonyl, heteroaryloxycarbonyl,
20 cycloalkyloxvearbonyl, cycloheteroatkyloxyearbonyl,
/aralyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbonyl,
| {cycloalkyl)alkyloxycarbonyl, (cyclohetercalkyl)alkyloxycarbonyl,
iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl, iminoaralkyl,
iminoheteroaralkyl, (cycloaltkyliiminoalkyl, and
(cveloheteroalkyhiminoalkyl; and

rhan Y is not present 3¢ is R and X is R*®, wherein

R and R*® are selected independently from the group consisting of: hydrogen
and optionaily substimted alkyl, alkylcarbonyl, arylcarbonyl,
heteroarylearbonyl, cycloalkylearbonyl, cycloheteroalkylcarbonyl,
aralkyicarbonyl, heteroaralkylearbonyl, (cycloalkylalkylcarbonyl,

{cycloheteroalkylialkylcarbonyl, alkviaminocarbonyl,
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arylaminocarbonyl, aralkylaminocarbonyl, heteroarylag nocarbonyl,
hetercaralkylaminocarbonyl, alkylsulfonyl, arylsulfphyl,
heteroarylsufonyl, eycloalkylsulfonyl, alkyloxyeafbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, eyclogliyloxycarbonyl,
5 cyclobeter-alkyloxycarbonyl, aralkvloxycaphonyloxycarbonyl,
heteroaralkyloxyearbonyl, {cycloatkylalkvioxyearbonyl, and
(cycloheteroalkyhalkvioxyearbonyl. |

4, A compound of any one of claims 1 to 3, wherein m is/1, such that X! is (CRUR'Y, thereby

RS RZ
Sa
)G N 8b
E | 3 4 y R
v---x* R AN
N
R‘I{;a R'Hb

wherein R'*® and R'™ are selected in dependently from the group consisting of: hydrogen, halo,
cyano, nitro, thio, amino, cérboxy, formyl, and optionally substituted alkyl,

alkvicarbonyvioxy, arylcgrbonyloxy, hetercaryicarbonyloxy, eycloalkyicarbonyloxy,

15 cycloheteroalkylcarbgnyloxy, aralikylearbonyloxy, heteroaralkylcarbonyloxy,
(cycloalkyDalkyicarbonyloxy, (eycloheteroatkyijalkylearbonyloxy, alkylcarbonyl,
arylcarbonyl, hg eroaryicarbonyl, cycloalkylearbonyl, cycioheteroalkylcarbonyl,
aralkylearbogyl, heteroaralkylcarbonyl, (cycloatkyl)alkylearbonyl,
{cyciohetgfoalkylalkylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,

20 aralkylgminocarbonyl, heteroarylaminocarbonyl, heteroaralkylaminocarbonyl,

alky, bonyiamino, arylcarbonylamino, heteroarvicarbonylamino,

Y. oaikyicarbonylamino, cycloheteroalkylearbonylamino, aralkylcarbonylamine,

/ Aeteroaralkylcarbonyiamino, (cvcloalkylialkylcarbonylamino,

(cycloheteroalkylalkylcarbonylamino, dialkylamine, arylamino, diarylamino, aralkylanine,

diaralkviamino, hetercarvlamino, diheteroarylaminoe, heteroaraikylamino,
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diheteroaralkylamino, alkylsulfonyl, arylsulfonyl, hetercarylsulfonyl, cycloalk lsuifanyl,
aralkylcarbonylthiooxy, carbonylthio, heteroaralkylcarbonylthio,
{cycioalkyloxy)carbonylthio, {cyciohetercalkyljalkyicarbonylthio, alkyioxycarbonyl,
aryloxycarbonyl, hetercaryloxycarbonyl, eycloalkyloxycarbonyl,
cycloheteroalkyloxycarbonyl, aralyoxycarbonyloxloxycarbonyl, _ éteroarallyloxyearbonyl,
(cycloalkylalkyloxycarbonyl, (cycloheteroalkylalkyioxyearbofivl, iminoalkyl,

2

8. A compound of ¢ aim 5, wherein each of R'® and R'® independently is alkyl or alkyloxyalkyl.
9. A compound 4f claim §, wherein each of R' and R' independently is alkyl
10, A compoyhd of claim 9, wherein each 6f R* and R independently is methy! or ethyl.

11. A co __;-‘." of claim 10, wherein each of R%-R°, R”-R®™ R'® and R'" is hydrogen, and
R is hydrdgen, or optionaily substituted alkyl, alkyloxycarbonyl, alkylsulfonyl, cycloalkylsulfonyl,

and alk minosuli'bnyl.
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12. A compound of claim 4, wherein Y is present, said compound having the strughure:

. RS R.l
RE. N R2 -
7h
OO
}}{2_54 | 8 s N Rob
Yy—x? R R® ¥
b / R0
R _
"y, R'ﬁb

13, A compound of claim 35, wherein each of n and o ¥ 2, such that X' and X* have the form
(CRPR'F), and (CRMR'), respectively, defining therebyf X' as (CRM™R™) (CR™RPY and X* as
(CRM™ Ry (CR'™RMY), said compound having the strpbture:

1dd
R E " 41a RT1D
wherein R"2-R'* are selécred independently from the group consisting off hvdrogen, halo,

cyane, nitre, thio, amido, carboxy, formyl, and optionally substituted alkyl, alkylcarbonyvloxy,

aryicarbonyloxy, het roarylcarbonyioxy, cycloalkylcarbonyloxy, eyclohetercalkylcarbonyloxy,

araikylcarbonyly, heteroaralkylcarbonyloxy, (cycioalkylalkylcarbonyloxy,

{cycloheteroa] 1}a1kylca1‘bon.yioxy, alkyicarbonyl, arvicarbonyl, heteroarylcarbonyl,

cvcloallylcs 'bonyi, cycloheteroalkylcarbonyl, aralkylearbonyl, heteroaralkyloarbonyl,

(cycloal }aikylcarbonyi, (eycloheteroatkyl)alkylearbonyl, alkviaminocarbonyl,

arylamd ocarbonyi, aratkylaminocarbonyl, heteroarylaminocarbonyi,

hetg raralkylaminocarbonyi, alkvicarbonvlamino, arylcarbonylamino, heteroarvicarbonylamine,
clealkylcarbonylamino, cycloheteroalkylcarbonylamino, aralkylcarbonylamino,

heteroaralkyvlcarbonylamino, (cycioalkyljalkylcarbonylamino,

117



i0

15

20

14

15.

i6.

17.

18.

carbonylthio, heteroaralkyicarbonylthio, {cycloalkyloxy)carbonylthio,
{cycloheteroalkylalkylcarbonyithio, alkyvloxycarbonyl, aryloxycarbon#l, heteroaryloxycarbonyl,
cycloalkyloxycarbonyl, cycloheteroatkyloxycarbonyl, aralyoxycary yloxloxycarbonyi,
heteroaralkyloxycarbonyl, (cycloalkylalkyloxycarbonyl, (cyclop teroaikyl)alkyloxycarbonyl,
iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl, iminoarglkyl, iminoheteroaralkyl,
{cycloalkyDiminoalkyl, and {cycloheteroalkyljiminoalkyl. /

73

A compound of claim 13, wherein each of R%-R’, R7ZR, R1'2, R, and R¥*%-R'™ is hydrogen.

A compound of claim 14, wherein Y is NR ' oy O.

A compound of claim 15, wherein Y is } R", and R and RY are selected independently from
the group consisting of: hydrage, or optionally substituted alikyl, alkyloxycarbonyl,
alkylsulfonyl, cycloallylsutfonyl, agd alkylaminosuifonyl.
A compound of claim 15, whegein Y is O.

A compotnd of any one ¢f claims 1 to 3, wherein m is 2, such that X! is (CRMR'"Y,, thereby

defining X' as (CR'™ Iy CRMRV), said compound having the structure:

RS Rr?
N =
O RTa R?b
Ya
8 8a N MR%
o Rgﬁ M ~p10
y REb Rife
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wherein R are selected independently from the group consisting of: hydrogen, halo,

cvano, nitro, thio, amino, carboxy, formyl, and optionally substituted alkyl, alk#lcarbonyloxy,
arvicarbonyloxy, heteroaryicarbonyloxy, cycloalkylearbonyloxy, cyclohetesbalkylcarbonyloxy,
aralkyicarbonyloxy, heteroaralkyicarhonyloxy, (cveloalkyhalkyicarbonyibxy,
{cvecloheteroalkyDalkvicarbonyloxy, alkylcarbonyl, arvicarbonyl, he:t varvicarbonyl,
cycloalkylcarbonyl, cyclohetercalkylcarbonyl, aralkylcarbonyl, het#roaralkylcarbonyl,
{cycloalkeyDalkyvicarbonyi, (cyclohetercalkyllalkylcarbonyl, allc@aminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminoca onyi,
heter{}aralkylamindcarbonyl, alkvlcarbonylamino, arylcarhénylamino, heteroarylcarbonylamino,
cycloalkylcarbonylamino, cycloheteroatiylcarbonylamipie, araikylearbonylamino,
heteroaralkylcarbonylamine, (cycloalkyl)alkylcarbor lamino,
(cycioheteroalkvialkylearbonylamino, dialkylamifo, aryiamino, diarylamino, aralkylamino,
diaralkylamine, heteroarylamino, diheteroaryig 1ino, heteroaralkylamino, ci;lhefte:maraIkyi.amind3
alkylsulfonyl, arvisulfonyl, heteroarylsulfon , cycloalkyisulfonyl, aralkyicarbonylthicoxy,
carbonyitiio, heteroaratkylcarbonyithio, -ycloalkyl{}x.y)carbonyithio,
{(cycloheteroalkyljalkylcarbonylthio, a yloxycarbonyi, aryvloxycarbonyl, hetercaryloxyearbonyl,
eycloalkyloxycarbonyl, cycloheterodlicyloxycarbonyl, aralvoxyearbonyloxloxycarbonyl,
heteroaralkyloxycarbonyl, (cyely kyl)alkyloxycarbonyl, {eycloheteroalicylalkvloxyearbonyl,
iminoalkyl, iminocycloalkyl, igh nocycloheteroalkyl, iminoaralkyl, iminoheteroaralkyl,

{eycloalkyliminoalkyl, andfcycloheteroalkyl)iminoalkyl.

19. A compound of claim , 8, wherein Y is not present, said compound having the structure:

R® R
R5 ; M 2
RTE R?b
RQa
i? 5 o N R
R-g 6 Ré R_gR B R‘i O
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wherein R'"R ' are selected independently from the group consisting oft hydrogen/halo, cyano,

20. A compound of clainy

nitro, thic, amino, carboxy, formyl, and optionally substituted alkyl, alkylcarbgt
arylcarbonyloxy, heteroarylearbonyloxy, cycloalkylcarbonyloxy, cyclohetepbalkyicarbonyloxy,
aralkylcarbonyloxy, heteroaralkylcarbonyloxy, (cycloalkylalkylcarbonyloxy,
{eycloheteroalkylalkylcarbonyloxy, alkylcarbonyl, arylcarbonyl, hetaryicarbonyh
cycloalkylcarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyl, heféroaralkylcarbonyl,
{cycloalkyl)alkylcarbonyl, (cycloheteroalkylalkylcarbonyl, alkylaminocarbonyl,
arvlaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocg onyi,
heteroaralkylaminocarbonyl, alkylearbonylamine, arylcarionylamino, heteroarylcarbonylamine,
cycloalkylcarbonylamine, cycloheteroalkylcarbonylamiho, aralkylcarbonylamino,
heteroaralkylcarbonylamine, (cycloalkylalkyicarboy
(cycloheteroalkyljalkylcarbonylamino, dialkylamiho, arylamino, diarylamino, arallkylamine,
diaralkylamino, heteroarylamino, diheteroarylgmino, hetercaralkylamino, diheteroaralkylamino,
alkylsulfonyl, arylsulfonyl, heteroarylsulfol, cycioalkylsulfonyl, aralkyicarbonylthicoxy,
carbonylthio, heteroaralkylcarbonyithio, fcycloalkyloxy)carbonylthio,
{cycloheteroalkyl)alkylcarbonylthio, glkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
cycloalkyloxyearbonyl, cyclohetergblkyloxycarbonyl, aralyoxycarbonyloxioxycarbonyl,
heteroaralkyloxycarbonyl, (cycloglkyDalkyloxycarbonyl, (cycloheteroalkylyalkyloxycarbonyl,
iminoalkyl, iminocycloalkyl, #inocycloheteroalkyl, iminoaralkyl, iminoheteroaralkyl,
(cycloalkyljiminoalkyl, ang (cycloheteroalkylliminoalkyl.

8, wherein Y is present, said compound having the structure:

RS R’
Rs N Rz?’a Tk
OO
Ba
x3 —3 g N w Rgb
] RS&
v— x4 R4 Rg | - R1 [t}
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wherein R7*%-R M are selected independently from the group consisting of: hydry en, haio,
cvano, nitro, thie, amino, carboxy, formyl, and optionally substituted alkyl, alifvicarbonyioxy,
arylcarbonyloxy, heteroaryicarbonyioxy, cycloalkylcarbonyioxy, cyclohetefoalkyicarbonyloxy,
aralkylcarbonyloxy, heteroaralkyicarbonyloxy, (cycloalkyhalkylearbonyfoxy,
{cycloheteroalkyljalkylcarbonyloxy, alkylcarbonyl, arylcarbonyl, hetp *aryicarbonyl,
cycioaH{yIcarb(;nyi, cycicheteroatkyicarbonyl, aralkylcarbonyl, hegeroaralkylcarbonyl,
{cvcloalkyl)atkylcarbonyl, (cycioheteroalkylialkyicarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, arallkylaminocarbonyl, heteroarylaminocg onyl,
heteroaralkyiaminocarbonyi, alkylcarbonylamino, arylcarnylamino, heteroaryicarbonylamino,
cycloalicylearbonylamino, cycloheteroatkyvicarbonylanyfio, aralkylearbonylamino,
heteroaralkylcarbonyiamino, (cycioalkyljalkylcarbop } aminoe,
(cycloheteroalkyljalkyicarbonylamino, dialkylamiho, arylamino, diarylaminoe, aralkylamino,
diaralkylamino, heteroarylamino, dibeteroaryighino, heteroaralkylamino, diheteroaralkylamino,
alkylsulfonyl, aryisulfonyl, heteroarylsulfo cycloalkylsulfonyl, aralkylcarbonylthiooxy,
carbonylthio, heteroaralkylcarbonyithio, feyeloalkyloxy)carbonyithio,
(cycioheieroalkylalkylcarbonyithio, akyioxycarbonyl, arviexyearbonyl, heteroarvioxycarbonyl,
cycioalkyloxyearbonyl, cycloheteroglkyloxycarbonyl, aralyoxycarbonyloxloxycarbonyl,
heterparalkvioxycarbonyl, (cyeloglkyDalkyioxyearbonyl, {eycloheteroalkylalkyloxyearbonyl,
iminoalkyl, iminocycloalkyl, phinocycloheteroalkyl, iminoaralkyl, imincheteroaralkyl,

{cycloalkyDimincalkyl, andAcycloheteroalkyDiminoalkyl.

. Use of a therapeuticall§ effective amount of a compound according to any one of claims 1 to 3 in

the manufacture of/4 medicament for treating a viral disease in a mammal affficted with such

disease.
The use offclaim 21, wherein said virel disease is an etiological component of a respiratory
syndromg selected from the group consisting of bronchiolitis, the common cold, croup,

influegza, and pneumonia.

e use of claim 21, whereln said viral disease is fiu.
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24. The use of claim 21, wherein said viral disease is HIV.
23. The compound of any one of claims 1 to 20 for use in therapy.-

26. A compound of claim I, which is a2 member selected from
3-amino-7-{4-isopropylpiperazin-1-yi)-1,9-dimethylphenothiazin-5-iugd,
3-aminc-1,9-dimethvi-7-(4-(methyisulfonyDpiperazin-1-yDphenothjé . in-5-ium,
3-amino-1,9-dimethyi-7-{4-(triflocromethyisutfonyl)piperazin-1 -¥ phenothiazin—fsdmn, and

3-amino-7-(4-(isopropyisulfonyDpiperazin-1-y1}-1,9-dimethylghenothiazin-5-ium.

27. A compound of claim I, which is a member selected from
3-(dimethylamino)-1,9-dimethyl-7-(4-methyipiperazig- 1 -yl phenothiazin-5-ium,
3-{4-(tert-butoxycarbonylpiperazin- 1 -yl)-7-(dimefiylamino}-1,9-dimethylphenothiazin-5-ium,
3-{dimethylamino}-1,9-dimethyl-7-{piperazin-1/ E)pheno%hiazin-ﬁ—iu_m,
3,7-bis(4-(tert-butoxycarbonyl)piperazin-1-y}f-1,9-dimethylphenothiazin-5-ium,
3-(butyk methyi)amino)—?~(4~(2-m6thox}f hvl)piperazin-1-v1)-1,9-dimethylphenothiazin-5-um,
3-{4-(cyclopropyisulfonyl)piperazin-1-yi -7-(dimethylamino)-1,9-dimethylphenothiazin-5-ium,
3-(dimethylamino)-7-(4-(isopropylsufionylpiperazin-1-y1)-1,9-dimethyiphenothiazin-5-tum,
3-(dimethylamino)-1,9-dimethyl-744-(2 .2 2 -trifluoroethylsulfonyl piperazin-1 -yl )phenothiazin-5-
iogm, _
4-carboxy-3-{dimethylaming)-1,9-dimethyl-7-(4-methyipiperazin- 1 -yl jphenothiazin-5-1um,
4-carboxy-7-{(dimethylamifio}-1,9-dimethyl-3-(4-methylpiperazin- 1 -yl )phenothiazin-5-ium,
3+(4-(cyclopropylsulfoy 4 )piperazm-1—yl)—7—(dimethyiamino)-§—isopropyl—9-me%:hy1phen0ihiazin—5—
nm,
3-(diethylaminej-} ,—dimethyi—?-(ﬁr-(methyl sutfonyl)piperazin-1-yliphenothiazin-5-jum,
3-(diethylaming (1 9-dimethyl-7-(piperazin-1-yhphenothiazin-5-ium,
3-(diethylamiho)-7-(4-isopropylpiperazin-1-yi)-1,8-dimethylphenothiazin-5-ium,
3-(diethylg " - mo)-7-(4-isopropylpiperazin-1-yl}-1,9-dimethylphenothiazin-5-ium,
1,9-die Avl-3-dimethylamino-7-{4-isopropylpiperazinyl]-phenothiazinium,
3-(btyl(methyDamino)-1,9-dimethyl-7-(4-methylpiperazin-1 -ylphenothiazin-5-ium,
3-fdimethylamino)-1,9-diethyl-7-((4-trifluoromethylsulfonylpiperazin-1 -vlphenothiazin-5-ivm,
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3-(4-(cyelopentylsulfonylypiperazin- 1 -y1)-7-(dimethylamino)-1,9-diethylphenothiazin/S-inm,
3-{dimethylamino}-9-ethyl-1-isopropyi-7-(4-isopropyipiperazin-1-ylphenothiazinb-fum,
3-(butyl(methyl)amino)-7-{(4-cyclopropyisulfonyl)piperazin-1-yl)-1,9-diethylpifenothiazin- 5S-ium,
3-(4-cyclopentylpiperazin-1-yl)-7-(dimethylamino}-1,9-diethylphenothiazin-F-iam,
3-{dimethylamino)-1,9-diethyl-7-(4-(2-methoxyethyl)piperazin-1-ylphengthiazin- 5-ium,
3-{4-(cyclopropylsulfonylpiperazin- 1 -y1}-7-(dimethylamino)- 1 -ethyl-Y4sopropylphenothiazin-5-
um,
3-{dimethylamino)-9-ethyl-1-isopropyl-7-{(4-triflucromethylsulf yl}pip erazin-1-yiphenothiazin-5-
um, /
3-(dimethylaming)-7-(4-(N, N-dimethylsulfamoyljpiperazin/ —yl}- 1,9-diethvlphenothiazin-5-ium,
3-{4-{cyclopropylsulfonylpiperazin-1-yl)-7-(dimethylam 10)—1 O-diethylphenothiazin-5-ium,
3-((4-tert-butylcarbamoyl)piperazin-1-y1)-7-(dimethy}dmino)-1,9-diethylphenothiazin-5-ium,
3-(4-butylpiperazin-1-yl)-7-(dimethytamino)-1,9-diethylphenothiazin-5-tum,
3.(4-acetylpiperazin-1-yi)-7-(methyl(n-butyl)am o}- 1.9-dimethviphenothiazin-5-tum,
3-(4-boc-piperazin-1-yl)-T-(methyl(n-butylas ino)-] J9-dimethyiphenothiazin-S-num,
3-(piperazin-1-y1)-7-(methyl(n-butyljaming )-1,9-dimethylphenothiazin-3-ium,
3-{dimethylamino)-1-ethyl-9-methyi-7- —me’zhylpipera.zim 1 -vi)-phenothiazin-5-ium,
3-(dimethylamino}-] -ethyl-9-methyl/-(4-(trifluoromethylsulfonyljpiperazin-1-yijphenothiazin-5-
ium, y
3-(4-(cyclopropylsulfonypipephzin-1 —yi)~?n(dime‘thyiaminc)-9—_&1’2‘13:1- 1-methyl-phenothiazin-S-ium,
and '

3-(his{2-methoxyethyljamiho)-1-ethyl-9-methyl-7-(4-methylpiperazin-1-yl)phenothiazin-5-1um.

28. A compound of ¢4 1, which is a member selected from
1,9~dimethyt-3,7-j (4-methy£piperazin~ {-vlphenothiazin-5-ium,
3,7-bis(4-{tert-pt tr:}xycarbonyl)pipcmzin— 1-y1}-1,9-dimethyiphenotiiazin-5-am,
3,7-bis{4-{2-4 sthoxyethyi)piperaxiﬂ— 1-yt}-1,9-dimethyl-phenothiazin-S-ium,
1,9-dimet §-3 ,7-bis(4-suifamovipiperazin-1 -yhphenothiazin-5-1um,
3,7-bisgh-isopropylpiperazin-1-yl)-1,9-dimethylphenothiazin-5-ium,
3, 7 bis(4(cyclopropanecarbony!)piperazin-1-yl)-1,9-diethylphenothiazin-5-ium,
-his(4-{cyclopropylsulfonyl)piperazin-1-yl})-1,9-diethyl-phenothiazin-5-ium,
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3,7-di{4-acetylpiperazin-1-y1)-1,9-dimethylphenothiazin- 5-ium, and
3,7-(di{4-methylpiperazin-1-yi)}-1-ethyl-9-methylphenothiazin-5-ium.

29. A compound of claim %, which is a member selected from
1,9-dimethyl-3-morpholino-7-(4-sulfamoyipiperazin- 1 -yDiphenothiazin-5 fum,
3-({2R,68)-2,6-dimethyimorpholino}-1,9-dimethyl-7-(4-sulfamoyipipeyazin-1 »yi}phenothiazin»&
i, '
3-{(2R,6R)-2.6-dimethylmorpholino)-1,9-dimethyl-7-(4-sulfamoylpiperazin- 1 -yDphenothiazin-3-
fum, |
1,9-diethyl-3-morpholino-7-(4-sulfamoylpiperazin-1-yDphe ﬁniazin—S—ium,
3.(4~(tert-butoxycarbonyl)-3-(methoxycarbonyl)-piperazfi-1-yl)-1,9-diethyl- 7-
morpholinophenothiazin-5-ium,
3-(4-boc-piperazin-1-yl)-1-ethyl-9-methyl-7-morp folino-phenothiazin-5-tum, and
1-ethyl-9-methyi-7-morpholine-3 (piperazin-1-¥ uphenothiazim Setum,

30. A compound of claim 1, which is a me ber seiected from
3-{azetidin-1-y1)-7-(4-(1sopropylsulfonyl)piperazin-1-y1)-1,9-dimethylphenothiazin-S-ium,
1,9-dimethyl-3-(pyrrolidin-1-y1)-7-(442.2, 2-triflworoethylsulionyl)piperazin-1-yljphenothiazin-
S-ium, and _

3-(4-(cyclopropylsul fonyl)pipepazin-1-yl}-9-ethyl- 1-methyl-7-(pyrrolidin-1-yi}-phenothiazin-5-

o,

31. A compound of clagh 2 or 3, which is a member selected from
7-(4-(tert-butoxycarhonylpiperazin-1-yl)-1-chlore-3-(diethylamino)phenothiazin-5-um,
1-chloro-3-{dieth Y, ino}-?—(piperazim [-vDphenothiazin-5-ium,

7-{4-(tert-buto 53 arbonyl)piperazin- 1-y1}-3-{diethylamino)-1-ethylphenothiazin-5-ium,
3~(diethylamy o}~ 1-ethyl-7-(piperazin- | -yl)phenothiazin-5-ium,
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‘yljphenothiazin-5-ium.

7-(bist 2-methoxyethyl }-amino)-3-{4-{tert-butoxycarbonyl)piperazin- 1 -yl)-1-ethylphef
1,
3-(bis(2-methoxyethyljamino)-1,9-dichloro-7-(piperazin-1-yl)phenothiazin-5-iym,
7-{dimethylamino)}-1-trifluoromethyl-3-(4-methylpiperazin-1-yl)-phenothiagdn-5-ium,
7-{dimethylamino)-1-trifluoromethyl-3-(4-boc-piperazin-1-yi)-phenothiagin-5-ium,
7-(dimethylamino}-1-trifluorometiryl-3-(piperazin-1-yliphenothiazin-341um, and
7-(bis{2-methoxyethyl Jamino)-3-(piperazin-1-yl}- 1 -(riffuoromethyfiphenothiazin- 5-1um.

32. A compound of claim 2 or 3, which is a member selected #
1,9-dichloro-3,7-di{piperazin-1-yl)phenothiazin-5-ium, '
-trifluoromethyl-3,7-di{4-methyipiperazin- l-yhphenotidazin-S-ium,
3,7-(di{4-Boc~piperazin-1-yl})-1-trifluoromethylphe dthiazin-5-ium,
3,7-dipiperazinyl- 1 -trifluoromethylphenothiazin-S4umn,
3,7-di{4-methylpiperazin-1-vi}-1 ~n~bu{y1pheno 'y iazin—S-ium,
3,7-di{4-methyipiperazin-1-y}-1-methyiphen bihiazin-5- ium,
1-(tert-butyl)-3,7-bis(4-methylpiperazin-1/4y)phenothiazin-5-ivm, and
3,7-di{4-methylpiperazin-1-y1)- 1 -isopropylphenothiazin-5S-ium.

33. A compound of claim 2 of 3, which is 1,9-dichloro-3-(piperazin-1-yl)-7-(pyrrolidin-1-

34. A compound of claim A, which is a member selected from
3-{(4-(cyclopropylsulfogyi)-1,4-diazepan-1~y1)-7-(dimethylamino)-1,9-disthylphenothiazin-5-
wm,

3-(dimethylaming 4] ,9-diethyl-7-((methylsulfonyl)-1,4-diazepan-1-yi)phenothiazin-5-jum,
3~(dimethyia h0)-1,9-diethyl-7-(4-{ethylsuifonyl)-1,4-diazepan-1-yljphenothiazin-5-ium,

3-(4-(tert-byf Ulcarbamoyl}-1 A-diazepan-1-yl)-7-(dimethylamino)-1,9-diethylphenothiazin-5-

#hylamine)-1,9-diethyl-7-(4-sulfamoyl-1,4-diazepan- 1 -yl)phenothiazin-5-ium,
ethylamino)-1,9-diethyl-7 -(4-(isopropylsulfonyl}-1,4-diazepan-1-ylphenothiazin-5-tum,
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3-(4-(tert-butoxycarbonyl)- 1 ,4-diazepan-1-v1)-7-(dimethylamino}-1,9-diethylphenotifiazin-5-
ium, and '

3-(1,4-diazepan-1-y1}-7-(dimethylamino)-1,9-diethyiphenothiazin-5-ium.

35. A compound of claim 1, which is a member selected from
3,7-di(1,4-diazepan-1-yl)-1,9-dimethylphenothiazin-5-ium,
3-(1.,4-diazepan-1-yl)-1,9-diethyl-7-(4-ureidopiperidin-1-ylpheno i azin-S-ium,
3-{4-(tert-butoxycarbonyl}-1,4-diazepan-1-yl)-1,9-diethyl-7-(2-1p %hylpyrm lidig-1-
vhphenothiazin-5-1um, ,
3-(1,4-diazepan-1-y1)-1,9-diethyl-7-(2-methylpyrrolidin-1-#1iphenothiazin-5-tum,
3,7-bis(4-(tert-butoxycarbonyl)-1,4-diazepan-1-yl}-1,9-¢ thyiphenethiazin—5~ium,
1-ethyl-S-methyl-7-({4-methyisulfonyl)-1,4-diazepan/tl-y1)-3-(pyrrolidin-1 -yi)-phencthiazin-5-
T, _
3,7-bis{4-boc-1,4-diazepan-1 -yl)-1 -ethyl-9-meghyl-phenothiazin-5-iwm,
3-{4-boc-1,4-diazepan-1-y)-1 -ethyl-S-meth
3,7-di(1,4-diazepan-1-yi)-1-ethyl-9-meth

3-{1,4-dHazepan-1-y)-1 -ethyl-9-methyl/

-7-(pyrroiidin-1-yD)-phenothiazin-3-im,
-phenothiazin-5-fum, and
~{pyrrolidin-1-yl)-phenothiazin-S-ium.

36. A compcsunci of claim 2 or 3, yhich is 3,7-di(1,4-diazepan-1-yl}-i-
trifivoromethylphenothiazin-5-#
37. A compound of claimA, which is 3-(1,4-diazepan-1-yl}-7-(dimethylamino)-1,9-

diethylphenothiazin-5-j

40, /A compound of claim 2 or 3, which is 3,7-di(4-methylpiperazin-1-yl)-1-t-butylphenothiazin-5-
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CLAIMS
1. A compound having the structure:
RS R!
R N R?
wla R‘?b
RQ(J
X*—N S N
; | R8a>t\ ROb
Y---33 R R3 N
RSb Xl/ \RIO

and its pharmaceutically acceptable salts, hydrates, and coordination compounds,
wherein:

R®is halo or optionally substituted alkyl,

R'-R*and R™-R% are selected independently from the group consisting of: hydrogen,
halo, cyano, nitro, thio, amino, carboxyl, formyl, and optionally substituted alky!.,
alkylcarbonyioxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkyicarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaralkylcarbonyloxy,
(cycloalkyllalkylcarbonyloxy, {cycloheteroalkyl)aikylcarbonyloxy, alkylcarbonyl, aryicarbonyi,
heteroaryicarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, {cycloalkylalkyicarbonyl, (cycloheteroalkyl)alkylcarbonyl,
atkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, hetercaryiaminocarbonyi,

heteroaralkylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroaryicarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,
aralkylcarbonylamino, heteroaralkylcarbonylamino, {cycloalkyhalkylcarbonylamino,

(cycloheteroalkyl)alkylcarbonylamino, dialkylamine, arylamino, diarylaming, aralkylamino,
diaralkylamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, arylsuifonyl, hetercarylsuonyl, cycloalkylsulfonyl,
aralkylcarbonylthiooxy, carbonylthio, heteroaralkylcarbonylthio, (cycloalkyloxy)carbonyithio,
(cycloheteroalkyl)alkylcarbonylthio, afkyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyi, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl,
aralkyloxycarbonyloxloxycarbonyl, hetercaralkyloxycarbonyl, (cycloalkyhalkyloxycarbonyl,
(cycloheteroalkyllalkyloxycarbonyl, iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl,
iminoaralkyl, imincheteroaralkyl, {(cycloalkyl)iminoalkyl, and {cyclohetercalkyliminoalkyl;

R" is hydrogen or optionally substituted alkyl, alkyicarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkyicarbonyt, cycloheteroalkyicarbonyl, aralkylcarbonyi,
heteroaralkylcarbonyl, (cycioalkylalkylcarbonyl, (cycloheteroalkyli)alkylcarbonyl,
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alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsufonyl, cycloatkylsulfonyt,
alkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, cycloalkyloxycarbonyl,
cycloheteroalkyloxycarbonyl,  aralkyloxycarbonyloxycarbonyl,  heteroaralkyloxycarbonyl,
{cycloalkyhalkyloxycarbonyi, and (cycloheteroalkyhalkyloxycarbonyl;

X' is (CR'R'™Y,, whersin m is either 1 or 2 such that each of R" and R,
independently for each value of m, is selected independently from the group consisting of:
hydrogen, halo, cyano, nitro, thio, amino, carboxyl, formyl, and optionally substituted alkyl,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaralkylcarbonyloxy,
{cycloalkyljalkylcarbonyloxy, (cycioheteroalkyllalkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkyicarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyi, {cycloalkylalkylcarbonyl, (cycloheteroalkyl)aikylcarbonyi,

alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heterocarylaminocarbonyl,

heteroaralkylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,
aralkylcarbonylamino, heteroaralkylcarbonylamino, (cycloalkyl)alkyicarbonylamino,

{cycloheteroalkyl)alkylcarbonylamino, dialkylamino, arylamino, diarylamino, aralkylamino,
diaralkylamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, arylsulfonyl, heteroaryisulfonyl, cycloalkylsuifonyi,
aralkylcarbonylthiooxy, carbonyithio, heteroaralkylcarbonylthio, {cycloalkyloxy)carbonylthio,
{cycloheteroalkyl)alkylcarbonylthio, alkyloxycarbony!, arytoxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl,
aralyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbonyl, (cycloalkylalkyloxycarbonyl,
(cycloheteroalkyhalkyloxycarbonyl, iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl,
iminoaralkyl, iminoheteroaralkyl, (cycloalkyl)iminoalkyl, and {(cycloheteroalkyl)iminoalkyl

Y is optionally present; and

when Y is present, Y is NR'2, O, S, SO, or SO?, or a single or double bond between
X? and X

R™ is hydrogen or optionally substituted alkyl, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyi,
hetercaralkylcarbonyl, {cycloalkyl)alkylcarbonyl, (cycloheteroalkylalkylcarbonyl,
alkylaminocarbonvi, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsufonyl, cycloaikylsulfonyl,
atkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, cycloalkyloxycarbonyl,
cycloheteroalkyloxycarbonyl,  aralkyloxycarbonyloxycarbonyl,  hetercaralkyloxycarbonyl,
(cycloalkyl)alkyloxycarbonyl, and (cycloheteroalkyhalkyioxycarbonyl; and
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X? and X2 are (CR"R™), and (CR"R'¥), respectively, wherein each of n and o is
independently either 1, 2, or 3 such that the sum n + o is either 3, 4, or 5, and independently
for each value of the n and o methylene units of X?and X3, each of R", R, R™ and R is
selected independently from the group consisting of: hydrogen, halo, cyano, nitro, thio,
amino, carboxy, formyl, and optionally substituted alkyl, alkylcarbonyloxy, arylcarbonyloxy,
heteroarylcarbonyloxy, cycloalkylcarbonyloxy, cycloheteroalkyicarbonyloxy,
aralkylcarbonyloxy, heteroaralkylcarbonyloxy, (cycloalkyhalkylcarbonyloxy,
(cycloheteroalkyllalkylcarbonyioxy,  alkyicarbonyl, arylcarbonyl, heteroaryicarbonyl,
cycloalkylcarbonyl,  cycloheteroalkylcarbonyl,  aralkyicarbonyl,  heteroaralkylcarbonyl,

{cycloalkyhalkylcarbonyl, (cycloheteroalkylalkylcarbonyl, alkylaminocarbonyl,
arytaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,
aralkylcarbonylamino, heteroaralkylcarbonylamino, (cycloalkylalkylcarbonylamino,

(cycloheteroalkyhalkylcarbonylamino, dialkylamino, arylamino, diarylamino, aralkylamino,
diaralkylamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsuifonyl, arylsulfonyl, heteroarylsulfonyl, cycloalkylsulfonyi,
aralkylcarbonylthicoxy, carbonylthio, heteroaralkylcarbonylthio, (cycloalkyloxy)carbonyilthio,
(cycloheteroalkyhalkylcarbonylthio, alkyloxycarbonyt, aryloxycarbonyl,
heteroaryloxycarbony!, cycloalkyloxycarbonwi, cycloheteroalkyloxycarbonyl,
aralyoxycarbonyloxloxycarbonyl,  heteroaralkyloxycarbonyl, (cycloalkyl)alkyloxycarbonyl,
(cycloheteroalkyalkyloxycarbonyl, imincalkyl, iminocycloalkyl, iminocycloheteroalkyl,
iminoaralkyl, iminoheteroaralkyl, (cycloalkyhiminoalkyl, and (cycloheteroalkyl)iminoalkyl, and

when Y is not present X?is R" and X®is R, wherein

R and R are selected independently from the group consisting of: hydrogen and

optionally  substituted alkyl, alkylcarbonyl, aryicarbonyl, heteroarylcarbonyl,
cycloalkylcarbonyl,  cycloheteroalkylcarbonyl,  aralkylcarbonyl,  heteroaralkylcarbonyi,
(cycloalkylalkylcarbonvl, (cycloheteroalkyhalkylcarbonyl, alkylaminacarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,

heteroaralkylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsufonyl, cycloalkylsulfonyl,
alkyloxycarbony!, aryloxycarbonyl, heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheter-
alkyloxycarbonyl, aralkyloxycarbonyloxycarbonyl, heteroaralkyloxycarbonyl,
{cycloalkyhalkyioxycarbonyl, and (cycloheteroalkyl)alkyloxycarbonyl

wherein when said optionally substituted alkyl is substituted, said substitution is with
a group which is hydrooxyl, nitro, amino, imino, cyano, halo, thio, thioamido, amidino, oxo,
oxamidino, methoxamidino, imidino, guanidino, sulfonamido, carboxyl, formyl, lower alkyl,
haloloweralkyl, loweralkoxy, haloloweralkoxy, lower alkoxyalkyl, alkyicarbonyl, arylcarbonyl,
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aralkylcarbonyl, heteroarylcarbonyl, hetercaralkylcarbonyl, alkylthio, aminoalkyl, or
cyanoalkyl.

2. A compound of claim 1, wherein m is 1, such that X' is (CR'), thereby defining X" as
(CR'*R™™®), said compound having the structure:
RS R}

RS N ' R?
RTe R7P
R
| RSa R
3
Y---X R* R3 e N\R”’
Rlla R1ib

wherein R'** and R' are selected independently from the group consisting of:
hydrogen, halo, cyano, nitro, thio, amino, carboxy, formyl, and optionally substituted alkyl,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaralkyicarbonyloxy,
{cycloalkyhalkyicarbonyloxy, (cycloheteroalkyi}alkyicarbonyioxy, alkyicarbonyl, aryicarbonyi,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, {cycloalkylalkylcarbonyl, (cycloheteroalkylhalkylcarbonyi,
alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbenyl, heteroarylaminocarbonyl,
heteroaralkytaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkyicarbonyiamino,
aratkylcarbonylamino, heteroaralkylcarbonylamino, {cycloaikyhalkylcarbonylamino,
{cycloheteroalkyhalkylcarbonylamino, dialkylamino, arylamino, diarylamino, aralkylamino,
diaralkylamino, heteroarylamino, dihetercarylamino, hetercaralkylamino,
diheteroaralkyiamino, alkylsulfonyl, aryisulfonyl, heteroarylsulfonyl, cycloalkylsulionyi,
aralkylcarbonylthiooxy, carbonylthio, hetercaralkylcarbonyithio, (cycloalkyloxy)carbonylthio,
(cycloheteroalkyl}alkylcarbonylthio, atkyloxycarbonyl, aryloxycarbonyt,
heteroaryloxycarbonyi, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonv,
aralyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbonyl, (cycloalkyhalkyloxycarbonyi,
(cycloheteroalkyl)alkyloxycarbonyl, iminocalkyl, iminocycloalkyl, iminocycloheteroalkyl,

iminoaralkyl, imincheteroaralkyl, {cycloalkyl)iminoalkyl, and {(cycloheteroalkylliminoalkyl.
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3. A compound of claim 2, wherein Y is not present, said compound having the
structure:
RS R}
R2 N R?
R‘?a R7b
RIE R9a
Sy S N
l RS& RS‘b
RIS R* R? N
R&b o~ Y
Rlla Rllb
4. A compound of claim 3, wherein each of R"and R'®is hydrogen.
5, A compound of claim 4, wherein each of R%-R’, R®-R* R"* and R""is hydrogen,

each of R' and R® independently is optionally. substituted alkyl, and R'® is optionally
substituted alkyl or alkylsulfonyl.

6. A compound of claim 3, wherein each of R'™ and R independently is alkyl or
alkyloxyalkyi.

7. A compound of claim 6, wherein each of R and R'® independently is alkyl.

8. A corﬁpound of claim 7, wherein each of R'°and R"® independently is methyl or ethyl.
9, A compound of claim 8, wherein each of R%-R°, R™>-R*™ R'" and R'"is hydrogen,

and R' is hydrogen, or optionally substituted alkyl, alkyloxycarbonyl, alkylsulfonyl,
cycloalkylsulfonyl, and alkylaminosulfonyl.

10. A compound of claim 2, wherein Y is present, said compound having the structure:

RS R1
R3 N R2

R7a R?b

Rga
X2—N \s N

, l RR8a R%

Y — 33 R4 Rr? N
RSb ~ RiO_

Rlla RIL’J
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11. A compound of claim 10, wherein each of n and ¢ is 2, such that X? and X® have the
form (CR™R"Y), and (CR™R'*), respectively defining thereby X? as (CR™R™)(CR'*R™%
and X% as (CR' R (CR™R"), said compound having the structure:

R® R!
RS N R?
RIBb RISQ R'f’a R?’b
Rl?ad Rg"
N S N
RISC R.14(1 RS& R?b
Y. R* R? N
R14b 8 S plo
144
R erm Ri ia Rllb

wherein R™¥-R'* are selected independently from the group consisting of; hydrogen,
halo, cyano, nitro, thic, amino, carboxy, formyl, and optionally subsfituted alkyi,
alkylcarbonyloxy, arylcarbonyioxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaralicylcarbonyloxy,
{cycloalkyalkylcarbonyloxy, (cycloheteroalkyllalkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, (cycloalkyhalkylcarbonyi, {cycloheteroalkyl)alkylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminoccarbonyl,

heteroaralkylaminocarbony!, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkylcarbonylamino,
aralkylcarbonylamino, heteroaralkylcarbonylamino, {(cycloalkyl)alkylcarbonylamino,

(cycloheteroalkyl)alkyicarbonylamino, dialkylamino, arylamino, diarylamino, aralkylamino,
diaralkylamino, heteroarylamino, dihetercarylaming, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, cycloalkylsulfonyl,
aralkylcarbonyithiocoxy, carbonylthio, heteroaralkyicarbonylthio, (cycloalkyioxy)carbonylthio,
(cycloheteroalkyl)alkylcarbonylthio, alkyloxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl,
aralyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbonyl, {cycloalkyl)alkyloxycarbonyl,
(cycicheteroalkylalkyloxycarbonyl, iminoatkyl, iminocycloalkyl, iminocycicheteroalkyl,
iminoaralkyl, iminoheteroaralkyi, {cycloalkyl)iminoalkyl, and (cycloheteroalkyhiminoalkyl.

12. A compound of claim 11, wherein each of R*R° R%-R*® R R'™ and R™.R"is

hydrogen.
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13. A compound of claim 12, wherein Y is NR*or Q.

14. A compound of claim 13, wherein Y is NRY and R and R are selected
independently from the group consisting of. hydrogen, or optionaily substituled alkyl,
atkyloxycarbonyl, alkylsulfonyl, cycloalkylsulfonyl, and alkylaminosulfonyl.

15. A compound of claim 13, wherein Y is O.

16. A compound of claim 1, wherein m is 2, such that X' is (CR"'R""),, thereby defining
X" as (CR™R"™)YCR'R"Y, said compound having the structure:
R6 Rl

R?a

RQb
RSb N"‘“—-RIO

11(’,2" E Rlic
Rllb Rild

wherein R"'%-R"" are selected independently from the group consisting of: hydrogen,
halo, cyano, nitro, thio, amino, carboxy, formyl, and optionally subsiituted alkyl,
alkylcarbonyloxy, arylcarbonyloxy, heteroaryicarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyioxy, aralkylcarbonyloxy, heteroaralkylcarbonyloxy,
{cycloatkyhalkylcarbonyloxy, {cycloheteroatkyl)alkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyi, cycloheteroalkylicarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, (cycloaikylalkylcarbonyl, (cycloheteroalkyhalkylcarbonyl,

alkylaminocarbonyt, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,

hetercaratkylaminocarbonyt, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkyicarbonylamino,
aralkylcarbonylamino, heteroaraltkylcarbonylamino, (cycloalkyi)alkyicarbonylamino,

{cycloheteroalkyl)alkylcarbonylamino, dialkytamino, arylamino, diarylamine, aralkylamino,
diaralkylamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, aryisulfonyl, heteroarylsulfonyl, cycloalkylsulfonyl,
aralkylcarbenylthicoxy, carbonylthio, heteroaralkylcarbonyithio, (cycioalkyloxy)carbonylthio,
(cycloheteroalkylyalkylcarbonyithio, alkyloxycarbonyl, aryloxycarbonyi,
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heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl,
aralyoxycarbonyloxloxycarbonyl, heteroaralkyloxycarbonyl, (cycloatkyljalkyloxycarbonyl,
(cycloheteroalkyl)alkyloxycarbonyl, iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl,
iminoaralkyl, iminoheteroaralky!, (cycloalkyl)iminoalkyl, and (cycloheteroalkylliminoalkyl.

17. A compound of claim 16, wherein Y is not present, said compound having the

structure:

wherein R'"2-R'" selected independently from the group consisting of: hydrogen,
haio, cyano, nitro, thio, amino, carboxy, formyi, and optionally substituted alkyl,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkyicarbonyloxy,
cycicheteroalkylcarbonyloxy, aralkylcarbonyioxy, heteroaralkyicarbonyloxy,
{cycioalkyDalkylcarbonyloxy, {cycloheteroalkyl)alkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,
heteroarylcarhonyl, cycloalkylcarbonyt, cycloheteroalkyicarbonyi, aralkylcarbonyl,
heteroaralkylcarbonyt, (cycioalkyhalkylcarbonyl, {cycloheteroalkyl)alkylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkyicarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkyicarbonylamino, cycloheteroalkylcarbonylamino,
aratkylcarbonylamino, heteroaralkylcarbonylamino, {cycloalkyhalkylcarbonylamino,
{cycloheteroalkybalkylcarbonylamino, dialkylamino, arylamino, diarylamine, aralkylamino,
diaralkyiamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, arylsulfonyl, heteroaryisulfonyl, cycloalkyisulfonyl,
aralkylcarbonylthicoxy, carbonyithio, heteroaralkyicarbonylthio, (cycloalkyloxy)carbonylthio,
(cycloheteroalkylalkylcarbonylthio, alkytoxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl,
aralyoxycarbonyloxioxycarbony!, heteroaralkyloxycarbonyl, {(cycloalkyt)alkyloxycarbonyl,
{cycloheteroalkylalkyloxycarbonyl, iminoalkyl, iminocycloalkyl, iminocycloheteroalkyl,
iminoaralkyl, imincheteroaralkyl, (cycloalkyliminoalkyl, and {cyclcheteroalkyl}limincalkyl.
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18. A compound of claim 16, wherein Y is present, said compound having the structure:

RE Rl
R2 N R?
R'?a! R?’b

RQQ
Tz—}f S Réa N o
Y — X3 R* R3 N

RSb ““*--RE\O
11 RI le
R R 1156 RI id

wherein R*"%-R""% are selected independently from the group consisting of: hydrogen,
halo, cyano, nitro, thio, amino, carboxy, formyl, and optionally substituted alkyi,
alkylcarbonyloxy, arylcarbonyioxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkyicarbonyloxy, heteroaralkylcarbonyloxy,
(cycloalkyhalkylcarbonyloxy, (cycloheteroalkyalkylcarbonyloxy, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, cycloalkylcarbonyl, cycloheteroalkylcarbonyi, aralkylcarbonyl,
heteroaralkylcarbonyl, (cycloalkyhalkylcarbonyt, (cycloheteroalkyl)alkylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl, heteroarylaminocarbonyl,
heteroaralkylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, cycloalkylcarbonylamino, cycloheteroalkyicarbonylamino,
araikylcarbonylamino, heteroaralkylcarbonylamino, {(cycloalkyhalkylcarbonylamino,
(cycloheteroalkyhalkylcarbonylamino, dialkylamino, arytamino, diarylamino, aralkylamino,
diaralkylamino, heteroarylamino, diheteroarylamino, heteroaralkylamino,
diheteroaralkylamino, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, cycloalkyisulfonyi,
aralkylcarbonylthiooxy, carbonylthio, heteroaralkylearbonylthio, (cycloalkyloxy)carbonylthio,
(cycloheteroalkyl)alkyicarbonyithio, alkyloxycarbonyi, aryloxycarbonyl,
heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyi,
aralyoxycarbonyloxioxycarbonyl, heteroaralkyloxycarbonyl, (cycloalkyl)alkyloxycarbonyl,
(cycloheteroalkylalkyloxycarbonyl, iminoalkyl, iminocycioalkyl, iminocycloheteroalkyl,

iminoaralkyl, iminoheteroaralkyl, (cycloalkyl)iminoalky!, and {cycloheteroalkyl)iminoalkyl.

19. A compound of claim 1, which is 3-(diethylamino)-1-ethyl-7-(piperazin-1-
yhiphenothiazin-5-ium.

20. A compound of claim 1, which is 3-{1,4-diazepan-1-yl}-7-(dimethylamino)-1,8-
diethyiphenothiazin-5-ium.
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21. A compound of claim 1, which is 3-(4-(cyclopropylsuifonyl)piperazin-1-yh)-7-
{(dimethylamino)-1,9-diethylphenothiazin-5-ium.

22. A compound of claim 1, which is 3,7-di{4-methylpiperazin-1-yl)-1-t-butylphenothiazin-
5-ium.

23. A compound of claim 1, which is 1,9-dichloro-3-(piperazin-1-y})-7-(pyrrolidin-1-
yhphenothiazin-5-ium.

24, A compound of claim 1, which is 3,7-(di{4-methylpiperazin-1-yi)}-1-ethyl-9-
methylphenothiazin-5-ium.

25. A compound of claim 1, which s 3,7-di(1,4-diazepan-1-yl)-1-ethyl-9-
methylphenothiazin-5-ium.

26. A compound of claim 1, which is 3-{dimethylamino)-1-ethyl-9-methyl-7-{4-
{trifluoromethylsulfonyl)piperazin-1-yphenothiazin-5-ium.

27. A compound of  claim 1, which is 3,7-di(1,4-diazepan-1-yl}-1-
trifluoromethylphenothiazin-5-ium.

28. A compound of claim 1, which is a member selected from 3-amino-7-(4-

isopropylpiperazin-1-yi}-1,8-dimethylphenothiazin-5-ium, 3-amino-1,9-dimethyl-7-(4-
(methyisulfonyl)piperazin-1-yl)phenothiazin-5-ium, 3-amino-1,9-dimethyl-7-(4-
(trifluoromethylsuifonyl)piperazin-1-yl)phenothiazin-5-ium, and 3-amino-7-(4-

(isopropylsulfonyl)piperazin-1-yi)-1,9-dimethylphenothiazin-5-ium.

29. A compound of claim 1, which is a member selected from
7-(4-{tert-butoxycarbonyl)piperazin-1-yl)-1-chioro-3-(diethylamino)phenothiazin-5-ium,
1-chloro-3-{diethylamino)-7-(piperazin-1-yl)phenothiazin-5-ium,
7-(4-{tert-butoxycarbonyl)piperazin-1-yl)-3-(diethylamino)-1-ethylphenothiazin-5-ium,
3-(diethylamino)-1-ethyl-7-(piperazin-1-yl)phenothiazin-5-ium,
3-(bis(2-methoxyethyl)amino)-7-(4-{tertbutoxycarbonyl)piperazin-1-yi}- 1-ethylphenothiazin-5-
fum, and

3-(bis(2-methoxyethyl)amino}-1,9-dichloro-7-(piperazin-1-yl)phenothiazin-5-ium.

30. A compound of claim 1, which is a member selected from
1,9-dichloro-3,7-di{piperazin-1-yl)phenothiazin-5-tum,
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1-trifluoromethyl-3,7-di{(4-methylpiperazin-1-ylphenothiazin-5-ium,
3,7-{di{4-Boc-piperazin-1-yl))-1-trifluoromethylphenothiazin-5-ium,
3,7-dipiperazinyl-1-trifluoromethylphenothiazin-5-ium,
3,7-di(4-methylpiperazin-1-yl}-1-n-butylphenothiazin-5-ium,
3,7-di{(4-methyipiperazin-1-yl)-1-methylphenothiazin-5-ium,
1-{(tert-butyl}-3,7-bis(4-methyipiperazin-1-yi)phenothiazin-5-ium, and
3,7-di(4-methylpiperazin-1-yl}-1-isopropylphenothiazin-5-ium.

31. A compound of claim 1, which is a member selected from
3-(dimethylamino)-1,9-dimethyl-7-(4-methylpiperazin-1-yl)phenothiazin-5-jum,
3-{4-(tert-butoxycarbonyl)piperazin-1-y1}-7-{dimethylamino}-1,9-dimethyiphencthiazin-5-um,
3-{dimethylamino)-1,9-dimethyl-7-(piperazin-1-yl)phenothiazin-5-ium,
3,7-bis(4-(tert-butoxycarbonyl)piperazin-1-yi)-1,8-dimethylphencthiazin-5-ium,
3+(butyl{methyh)amino)-7-(4-(2-methoxyethyl)piperazin-1-yl)-1,9-dimethylphenothiazin-5-ium,
3-(4-(cyclopropylsulfonyl)piperazin-1-yl)-7-(dimethylamino)-1,9-dimethylphenothiazin-5-ium,
3-(dimethylamino)-7-{4-(isopropylsulfonyl)piperazin-1-yi)-1,9-dimethylphenothiazin-5-ium,
3-(dimethylamino)-1,9-dimethyl-7-(4-(2,2, 2-trifluoroethylsulfonyl)piperazin-1-yl)phenothiazin-
5-ium,
4-carboxy-3-(dimethylamino)-1,8-dimethyl-7-{4-methylpiperazin-1-yl)phenothiazin-5-ium,
4-carboxy-7-(dimethylamino)-1,9-dimethyl-3-(4-methylpiperazin-1-yl)phenothiazin-5-ium,
3-(4-(cyclopropylsulfonyl)piperazin-1-yl)-7-(dimethylamino)-1-isopropyl-9-
methylphenothiazin-5-ium,
3-(diethylamino)-1,9-dimethyl-7-(4-(methylisulfonyl)piperazin-1-yl)phenothiazin-5-ium,
3-(diethylamino)-1,9-dimethyi-7-(piperazin-1-yt)phenothiazin-5-ium,
3-(diethylamino)-7-(4-isopropylpiperazin-1-yl}-1,9-dimethylphenothiazin-5-ium,
3-(diethylamino)-7-(4-isopropylpiperazin-1-yl}-1,9-dimethylphenothiazin-5-ium,
1,9-diethyl-3-dimethylamino-7-[4-isopropylpiperazinyi]l-phenothiazinium,
3-{butyl{methylamino)-1,9-dimethyl-7-(4-methylpiperazin-1-yl)phenothiazin-5-ium,
3-(dimethylamino)-1,9-diethyl-7-{{4-trifluoromethylsulfonyl)piperazin-1-yl)phenocthiazin-5-ium,
3-{4-(cyclopentylsulfonyl)piperazin-1-yl}-7-(dimethylamina}-1,9-diethyiphenothiazin-5-ium,
3-(dimethylamino)-8-ethyl-1-isopropyl-7-(4-isopropylpiperazin-1-yl)phenothiazin-5-ium,

3-{ butyl{methylyamino)-7-({4-cyclopropylsulfonylpiperazin-1-yt)-1,9-diethylphenothiazin-5-
jum,

3-(4-cyclopentylpiperazin-1-yl)-7-(dimethylamino}-1,9-diethylphenothiazin-5-ium,
3-(dimethylamino)-1,9-diethyl-7-(4-(2-methoxyethyl)piperazin-1-yl)phenothiazin-5-ium,
3-(4-(cyclopropylsulfonyt)piperazin-1-yl}-7-(dimethylamino)-1-ethyl-9-isopropylphenothiazin-

5-tum,
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3-(dimethylamino}-9-ethyl-1-isopropyl-7-{(4-triflucromethylsulfonyl)piperazin-1-
vl}phenothiazin-5-ium,
3-(dimethylamino)-7-(4-(N,N-dimethylsulfamoyl)piperazin-1-yl)-1,9-diethylphenothiazin-5-
ium,
3-(4-(cyclopropylsulfonyl)piperazin-1-yl)-7-(dimethylamino}-1,9-diethylphenothiazin-5-ium,
3-((4-tert-butylcarbamoyl)piperazin-1-yl}-7-{dimethylamino)-1,9-diethylphenothiazin-5-ium,
3-(4-butylpiperazin-1-yl)-7-(dimethylamino}-1,8-diethylphenothiazin-5-ium,
3-(4-acetylpiperazin-1-yl)-7-(methyl{n-butyl)amino)-1,9-dimethylphenothiazin-5-jum,
3-(4-boc-piperazin-1-yl}-7-(methyl(n-butyl}amino}-1,9-dimethyiphenothiazin-5-ium,
3-(piperazin-1-yi}-7-{methyl{n-butyl)amino)-1,9-dimethylphenothiazin-5-ium,
3-(dimethylamino)-1-ethyl-8-methyl-7-(4-methylpiperazin-1-yl}-phenothiazin-5-ium,
3-(dimethylamino)-1-ethyl-8-methyl-7-(4-(triflucromethylsulfonyl)piperazin-1-yljphenothiazin-
5-ium,
3-(4-(cyclopropylsulfonyl)piperazin-1-yl)-7-(dimethylamino)-9-ethyl-1-methyl-phenothiazin-5-
ium, and
3-(bis(2-methoxyethyl)amino}-1-ethyl-9-methyl-7-(4-methylpiperazin-1-yl)phenothiazin-5-ium.

32. A compound of claim 1, which is a member selected from
1,9-dimethyl-3,7-bis(4-methylpiperazin-1-yl)phenothiazin-5-ium,
3,7-bis(4-(tert-butoxycarbonyl)piperazin-1-yl)-1,9-dimethylphenothiazin-5-ium,
3,7-bis[4-(2-methoxyethyl)piperazin-1-yi}-1,9-dimethyl-phenothiazin-5-ium,
1,9-dimethyl-3,7-bis(4-sulfamoyipiperazin-1-yl)phenothiazin-5-ium,
3,7-bis{4-isopropylpiperazin-1-yi)-1,9-dimethylphenothiazin-5-ium,
3,7-bis(4(cyclopropanecarbonyl)piperazin-1-yl)-1,9-diethylphenothiazin-5-ium,
3,7-bis(4-(cyclopropyisulfonyl)piperazin-1-yl)-1,9-diethyl-phenothiazin-5-ium,
3,7-di(4-acetylpiperazin-1-yl)-1,8-dimethylphenothiazin-5-ium, and
3,7-(di(4-methylpiperazin-1-yi})-1-ethyl-9-methylphenothiazin-5-ium.

33. A compound of claim 1, which is a member selected from
1,9-dimethyl-3-morpholino-7-(4-sulfamoylpiperazin-1-yt)phenothiazin-5-ium,
3-({2R,65)-2,6-dimethylmorpholino)-1,9-dimethyl-7-(4-sulfamoyipiperazin-1-yl)phenothiazin-
5-ium,

3-({2R 6R)-2,6-dimethylmorpholino)-1,9-dimethyl-7-(4-sulfamoylpiperazin-1-yl)phenothiazin-
5-ium,

1,9-diethyl-3-morpholino-7-{4-sulfamoylpiperazin-1-yl)phenothiazin-5-ium,
3-(4-(tert-butoxycarbonyl}-3-(methoxycarbonyl)-piperazin-1-yl}-1,9-diethyl-7-
morpholinophenothiazin-5-ium, |
3-{4-boc-piperazin-1-yl)-1-ethyl-9-methyl-7-morpholino-phenothiazin-5-ium, and
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1-ethyl-9-methyl-7-morpholino-3-(piperazin-1-yl}-phenothiazin-5-ium.

34, A compound of claim 1, which is a member selected from
3-{azetidin-1-y1)-7-{4-(isopropylsulfonylpiperazin-1-yi}-1,9-dimethylphencthiazin-5-ium,
1,9-dimethyl-3-(pyrrolidin-1-yi)-7-(4-(2,2, 2-trifluoroethylsulfonyl)piperazin-1-yliphenothiazin-
5-ium, and
3-{4-(cyclopropyisulfony!)piperazin-1-yl)-9-ethyl-1-methyl-7-(pyrrolidin-1-yl}-phenothiazin-5-

ium.

35. A compound of claim 1, which is a member selected from
3-(4-(cyclopropyisulfonyl)-1,4-diazepan-1-yl)-7-(dimethylamino)-1,8-diethylphenothiazin-5-
ium,
3-{dimethylamino}-1,9-diethyl-7-({methyisulfonyl}-1,4-diazepan-1-yl)phenothiazin-5-ium,
3-{dimethylamino)-1,9-diethyl-7-{4-(ethylsulfonyl}-1,4-diazepan- 1-yl)phenothiazin-5-ium,
3-{4-(tert-butylcarbamoyl)-1,4-'diazepan-1-y}-7-(dimethylamino)-1,9-diethylphenothiazin-5-
jum,

3-{dimethylamino}-1,9-diethyl-7-{4-sulfamoyl-1,4-diazepan-1-yl)phenothiazin-5-ium,
3-(dimethylamino)-1,9-diethyl-7-( 4-{isopropylsulfonyl}-1,4-diazepan- 1-yhphenothiazin-5-ium,
3-(dimethylamino}-1,9-diethyl-7-(4-(methylbut-2-enyl}-1,4-diazepan- 1-y[}phenothiazin-&-ium,
3~(4-(tert-butoxycarbonyl)-1,4-diazepan-1-y1)-7-(dimethylamino)-1,9-diethylphenothiazin-5-
ium, and

3-(1,4-diazepan-1-yh)-7-(dimethylamino)-1,2-diethyiphenothiazin-5-ium.

36. A compound of claim 1, which is a member selected from
3,7-di(1,4-diazepan-1-yl}-1,9-dimethylphenothiazin-5-ium,
3+(1,4-diazepan-1-yi)-1,9-diethyl-7-(4-ureidopiperidin-1-yl}phenothiazin-5-ium,
3,7-di{1,4-diazepan-1-yl)-1,9-diethylphenothiazin-5-ium,
3-(4-(tert-butoxycarbonyl)-1,4-diazepan-1-yl}-1,8-diethyl-7-(2-methylpyrrolidin-1-
yliphenothiazin-5-ium,
3-(1,4-diazepan-1-yl}-1,89-diethyl-7-(2-methy!pyrrolidin-1-yl)phenothiazin-5-ium,
3,7-bis(4-(tert-butoxycarbonyl)-1,4-diazepan-1-yi}-1,9-diethylphenothiazin-5-ium,
1-ethyl-9-methyl-7-{{4-methylsulfonyl)-1,4-diazepan-1-yl}-3-(pyrrolidin-1-yl)-phenothiazin-5-
i,

3,7-bis{4-boc-1,4-diazepan-1-yi)-1-ethyl--methyl-phenothiazin-5-ium,
3-{4-boc-1,4-diazepan-1-yl}-1-ethyl-8-methyl-7-{pyrrolidin-1-yl}-phenothiazin-5-ium,
3,7-di{(1,4-diazepan-1-yi}-1-ethyl-8-methyl-phenothiazin-5-ium, and
3-(1,4-diazepan-1-yi}-1-ethyi-9-methyl-7-(pyrrolidin-1-yl}-phenothiazin-5-ium.



