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MODULATORS OF PHARMACOKINETIC
PROPERTIES OF THERAPEUTICS

FIELD OF THE INVENTION
This application relates generally to compounds and pharmaceutical
compositions which modify, e.g., improve, the pharmacokinetics of a co-
administered drug, and methods of modifying, e.g., improving, the
pharmacokinetics of a drug by co-administration of the compounds with the

drug.

BACKGROUND OF THE INVENTION

Oxidative metabolism by cytochrome P450 enzymes is one of the primary
mechanisms of drug metabolism.. It can be difficult to maintain therapeutically
effective blood plasma levels of drugs which are rapidly metabolized by
cytochrome P450 enzymes. Accordingly, the blood plasma levels of drugs which
are susceptible to cytochrome P450 enzyme degradation can be maintained or
enhanced by co-administration of cytochrome P450 inhibitors, thereby improving
the pharmacokinetics of the drug.

While certain drugs are known to inhibit cytochrome P450 enzymes, more
and/or improved inhibitors for cytochrome P450 monooxygenase are desirable.
Particularly, it would be desirable to have cytochrome P450 monooxygenase
inhibitors which do not have appreciable biological activity other than
cytochrome P450 inhibition. Such inhibitors can be useful for minimizing

undesirable biological activity, e.g., side effects. In addition, it would be desirable

to have P450 monooxygenase inhibitors that lack significant or have a reduced

level of protease inhibitor activity. Such inhibitors could be useful for enhancing
the effectiveness of antiretroviral drugs, while minimizing the possibility of

eliciting viral resistance, especially against protease inhibitors.

1
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Throughout the description and the claims of this specification the word “comprise”
and variations of the word, such as “comprising” and “comprises” is not intended to

exclude other additives, components, integers or steps.

A reference herein to a patent document or other matter which is given as prior art is
not to be taken as an admission that that document or matter was known or that the
information it contains was part of the common general knowledge as at the priority

date of any of the claims.
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SUMMARY OF THE INVENTION

One aspect of the present application is directed to compounds and
5 pharmaceutical compositions which modify, e.g., improve, the pharmacokinetics
of a co-administered drug, e.g., by inhibiting cytochrome P450 monooxygenase.
In one embodiment, the present application provides for compounds

having a structure according to Formula I:

(L%-Ar),
|
A
T1 \L3 TS
z1 N L L2 N 72
] SN e
m
o) R?RZ- N R3 R* La\ (o]
T
(L4-Ar),
10 Formula I

or a pharmaceutically acceptable salt, solvate, and/or ester thereof, wherein,
L' is selected from the group consisting of ~C(R®)2-, -C(O)-, -5(O)z-, -N(R?)-C(O)-,
and -O-C(O)-;
L2 is a covalent bond, -C(R®)2- or -C(O)-;
15 each 12?is independently a covalent bond, an alkylene, or substituted alkylene;
each L* is independently selected from the group consisting of a covalent bond,
alkylene, substituted alkylene, -O-, -CH2-O-, and -NH-;
each A is independently selected from the group consisting of H, alkyl,
substituted alkyl, aryl, substituted aryl, heterocyclyl, and substituted
20 heterocyclyl, |
with the proviso that when A isH, p is 0;
Z' and Z? are each independently -O- or -N(R)-;
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Y and X are independently selected from the group consisting of heterocyclyl and
heterocyclylalkyl;

each Ar is independently selected from the group consisting of aryl, substituted
aryl, heteroaryl, and substituted heteroaryl;

R', R?, and R are each independently selected from the group consisting of H,
alkyl, substituted alkyl, arylalkyl, and substituted arylalkyl;

each R? is independently selected from the group consisting of H, alkyl,
substituted alkyl, alkoxyalkyl, hydroxyalkyl, arylheteroalkyl, substituted
arylheteroalkyl, arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, aminoalkyl], substituted aminoalky], -a{kylene-C(O)-OH, -
alkylene-C(Q)-Oalkyl, -alkylene-C(O)amino, -alkylene-C(O)-alkyl;

R# and R¢ are independently selected from the group consisting of H, alkyl,
substituted alkyl, and heteroalkyl;

each R is independently selected from the group consisting of H, alkyl,
substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl,
heterocyclyl, and substituted heterocyclyl;

R8 and R? are each one or more substituents independently selected from the
group consisting of H, alkyl, substituted alkyl, halogen, aryl, substituted aryl,
heterocyclyl, substituted héterocyclyl, and -CNj;

mislor;

nisOorl;and

each p is independently O or 1.

In another embodiment, the present application provides for a
pharmaceutical composition comprising a compound of Formula I, and a
pharmaceutically acceptable carrier or excipient.

In another embodiment, the present application provides for a

pharmaceutical composition comprising a compound of Formula I, at least one
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additional therapeutic agent, and a pharmaceutically acceptable carrier or
exipient.

In another embodiment, the present application provides for a method for
improving the pharmacokinetics of a drug, comprising administering to a patient
treated with said drug, a therapeutically effective amount of a compound of
Formula I, or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

In another embodiment, the present application provides for a method for
inhibiting cytochrome P450 monooxygenase in a patient comprising
administering to a patient in need thereof an amount of a compound of Formula
I, or a pharmaceutically acceptable salt, solvate, and/or ester thereof, effective to
inhibit cytochrome P450 monooxygenase.

In another embodiment, the present application provides for a method for
treating a viral infection, e.g., HIV, comprising administering to a patient in need
thereof a therapeutically effective amount of a compound of Formula l, or a
pharmaceutically acceptable salt, solvate, and/or ester thereof, in combination
with a therapeutically effective amount of one or more additional therapeutic
agents which are metabolized by cytochrome P450 monooxygenase, and are-
suitable for treating a viral infection, e.g., HIV.

In another embodiment, the present application provides for a
combination pharmaceutical agent comprising: '

a) a first pharmaceutical compositioh comprising a compound of
Formula I, or a pharmaceutically acceptable salt, solvate, and/or ester thereof;
and

b) a second pharmaceutical composition comprising at least one
additional active agent which is metabolized by cytochrome P450

monooxygenase.



10

15

20

25

WO 2008/010921 PCT/US2007/015604

DETAILED DESCRIPTION
Reference will now be made in detail to certain claims of the invention,
examples of which are illustrated in the accompanying structures and formulas.
While the invention will be described in conjunction with the enumerated claims,
it will be understood that they are not intended to limit the invention to those
claims. On the contrary, the invention is intended to cover all alternatives,
modifications, and equivalents, which may be included within the scope of the

present invention as defined by the claims.

Definitions

Unless stated otherwise, the following terms and phrases as used herein
are intended to have the following meanings:

When trade names are used herein, applicants intend to independently
include the tradename product and the active pharmaceutical ingredient(s) of the
tradename product.

As used herein, "a compound of the invention” or "a compound of formula
()" means a compound of formula (I) or a pharmaceutically acceptable salt,
solvate, ester or stereoisomer thereof, or a physiologically functional derivative
thereof. Similarly, with respect to isolatable intermediates, the phrase "a
compound of formula (number)” means a compound of that forﬁmla and
pharmaceutically acceptable salts, solvates and physiologically functional
derivatives thereof.

“Alkyl” is hydrocarbon containing normal, secondary, tertiary or cyclic
carbon atoms. For example, an alkyl group can have 1 to 20 carbon atoms (i.e, Ci-
Czo alkyl), 1 to 10 carbon atoms (i.e., C1-Cio alkyl), or 1 to 6 carbon ato.ms (i.e., Ci-
Ce alkyl). Examples of suitable alkyl groups include, but are not limited to,
methyl (Me, -CHs), ethyl (Et, -CH2CHs), 1-propy! (n-Pr, n-propyl, -CH2CH2CHs),

5
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2~-propyl (i-Pr, i-propyl, -CH(CHas)z2), 1-butyl (n-Bu, n-butyl, -CH.CH2CH2CHpa),
2-methyl-1-propyl (i-Bu, i-butyl, -CH:2CH(CH:)z), 2-butyl (s-Bu, s-butyl,
-CH(CH:)CH2CHs), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CHz)s), 1-pentyl (n-
pentyl, -CH:2CHCH2CH2CH3s), 2-pentyl (-CH(CHz)CH2CH2CH3s), 3-pentyl
(-CH(CH:CHbs)2), 2-methyl-2-butyl (-C(CHs)2CH2CHzs), 3-methyl-2-butyl
(-CH(CHs)CH(CHs)2), 3-methyl-1-butyl (-CH2CH2CH(CH3)2), 2-methyl-1-butyl
(-CH2CH(CHs)CH2CHs), 1-hexyl (-CH2CHCH2CH2CH2CHs), 2-hexyl
(-CH(CH3)CH2CH2CH2CHs), 3-hexyl (-CH(CH2CHs)(CHCH2CH3)), 2-methyl-2-
pentyl (-C(CHs):CH2CH2CHs), 3-methyl-2-pentyl (-CH(CHz)CH(CH3)CH2CHas), 4-
methyl-2-pentyl (-CH(CH3)CH2CH(CHa)z), 3-methyl-3-pentyl (-
C(CHs)(CH2CHa)2), 2-methyl-3-pentyl (-CH(CHzCHs)CH(CHbs)2), 2,3-dimethyl-2-
butyl (-C(CHs)2CH(CHs)2), 3,3-dimethyl-2-butyl (-CH(CHs3)C(CHa)s, and octyl
(-(CFz)7CHs).

“Alkoxy” means a group having the formula —-O-alky], in which an alkyl
group, as defined above, is attached to the parent molecule via an oxygen atom.
The alkyl portion of an alkoxy group can have 1 to 20 carbon atoms (i.e., C1-C20
alkoxy), 1 to 12 carbon atoms(i.e., Ci-Ci2 alkoxy), or 1 to 6 carbon atoms(i.e., C1-Cs
alkoxy). Examples of suitable alkoxy groups include, but are not limited to, -
methoxy (-O-CHa or -OMe), ethoxy (-OCH:2CH: or -OEt), t-butoxy (-O-C(CHs)s 01;
—OtBu) and the like.

“Haloalkyl” is an alkyl group, as defined above, in which one or more
hydrogen atoms of the alkyl group is replaced with a halogen atom. The alkyl
portion of a haloalkyl group can have 1 to 20 carbon atoms (i.e., Ci-C2o haloalkyl), .
1 to 12 carbon atoms(i.e., C1-Ciz haloalkyl), or 1 to 6 carbon atoms(i.e., C1-Cs alkyl).
Examples of suitable haloalkyl groups include, but are not limited to, -CFs,
-CHF:, -CFHz, -CH:CF3, and the like.

“Alkenyl” is a hydrocarbon containing normal, secondary, tertiary or
cyclic carbon atoms with at least one site of unsaturation, i.e. a carbon-carbon, sp?

6
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double bond. For example, an alkenyl group can have 2 to 20 carbon atoms (i.e.,
C2-Ca0 alkenyl), 2 to 12 carbon atoms (i.e., C-Ciz alkenyl), or 2 to 6 carbon atoms
(i.e., C2-Cs alkenyl). Examples of suitable alkenyl groups include, but are not
limited to, ethylene or vinyl (-CH=CH>), allyl (-CH2CH=CHa), cyclopentenyl
(-CsH?), and 5-hexenyl (-CH2CH2CH2CH2CH=CH2>).

“Alkynyl” is a hydrocarbon containing normal, secondary, tertiary or
cyclic carbon atoms with at least one site of unsaturation, i.e. a carbon-carbon, sp
triple bond. For example, an alkynyl group can have 2 to 20 carbon atoms (i.e.,
C2-C20 alkynyl), 2 to 12 carbon atoms (i.e., C2-Ciz alkyne,), or 2 to 6 carbon atoms
(i.e., C-Cs alkynyl). Examples of suitable alkynyl groups include, but are not
limited to, acetylenic (-C=CH), propargyl (-CH2C=CH), and the like.

”Alkylene” refers to a saturated, branched or straight chain or cyclic
hydrocarbon radical having two monovalent radical centers derived by the removal
of two hydrogen atoms from the same or two different carbon atoms of a parent
alkane. For example, an alkylene group can have 1 to 20 carbon atoms, 1 to 10
carbon atoms, or 1 to 6 carbon atoms. Typical alkylene radicals include, but are not
limited to, methylene (-CHoz-), 1,1-ethyl (-CH(CHa)-), 1,2-ethyl (-CH2CH2-), 1,1~
propyl (-CH(CH2CHbs)-), 1,2-propyl (-CH2CH(CHb)-), 1,3-propyl (-CH2CH2CH>-),
1,4-butyl (-CH2CH2CH2CHz2-), and the like.

”Alkenylene” refers to an unsaturated, branched or straight chain or cyclic
hydrocarbon radical having two monovalent radical centers derived by the removal
of two hydrogen atoms from the same or two different carbon atoms of a parent
alkéne. For example, and alkenylene group can have 1 to 20 carbon atoms, 1 to 10
carbon atoms, or 1 to 6 carbon atoms. Typical alkenylene radicals include, but are
not limited to, 1,2-ethylene (-CH=CH-). A

” Alkynylene” refers to an unsaturated, branched or straight chain or cyclic
hydrocarbon radical having two monovalent radical centers derived by the removal

of two hydrogen atoms from the same or two different carbon atoms of a parent

7
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alkyne. For example, an alkynylene group can have 1 to 20 carbon atoms, 1 to 10
carbon atoms, or 1 to 6 carbon atoms. Typical alkynylene radicals include, but are
not limited to, acetylene (-C=C-), propargyl (-CH2C=C-), and 4-pentynyl
(-CH2CH.CHC=CH-).

“Amino” means an —-NH: or a -NRz group in which the “R” groups are
independently H, alkyl, carbocyclyl (substituted or unsubstituted, including
saturated or partially unsaturated cycloalkyl and aryl groups), heterocyclyl
(substituted or unsubstituted, including saturated or unsaturated heterocycloalkyl
and heteroaryl groups), arylalkyl (substituted or unsubstituted) or arylalkyl
(substituted or unsubstituted) groups. Non-limiting examples of amino groups
include —-NHz, -NH(alkyl), -NH(carbocyclyl), -NH(heterocyclyl), -N(alkyl).,
-N(carbocyclyl)z, -N(heterocyclyl), -N(alkyl)(carbocyclyl), -N(alkyl)(heterocyclyl),
-N(carbocyclyl)(heterocyclyl), etc., wherein alkyl, carbocyclyl, and heterocyclyl can
be substituted or unsubstituted and as defined and described herein. “Substituted”
or “protected” amino means an aminoalky! as described and defined herein in
which a H of the amino group is replaced with e.g., acyl groups, for example
conventional amine protecting groups such as 9-Fluorenylmethyl carbamate
(“Fmoc”), t-Butyl carbamate (“Boc”), Benzyl carbamate (“Cbz"), acetyl,
trifluoracetyl, phthalimidyl, triphenylmethyl, p-Toluenesulfonyl (“Tosyl”),
methylsulfonyl (“mesyl”), etc.

”Aminoalkyl” means an acyclic alkyl radical in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal or sp® carbon atom, is
replaced with an amino radical as defined and described herein. Non-limiting
examples of aminoalkyl include ~CH2-NH>, -CH2CH2-NHz, -CH2CH2CH>-NHo,
-CH2CH2CH2CH-NHe, -CH2CH(CHs)-NHz, -CH2CH2CH(CHs)-NHz, -CHe-
NH(CHs), -CH2CH2-NH(CH3), -CH2CH2CH2-NH(CHs), -CH>CHCH-CH2>-NH(CH3),
-CH2CH(CH3s)-NH(CHs), -CH2CH>CH(CH3)-NH(CHs), -CH2-N(CHs),, -CH2CHo-
N(CHb)z, -CH2CH2CH2-N(CHs)., -CH2CH2CH2CH2-N(CHa), -CH-CH(CHs)-N(CHa)z,

8
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-CH2CH2CH(CH3)-N(CHa)z, -CH2-NH(CH2CHs), ~-CH2CH.-NH(CH2CHs),
-CH:CH2CH>-NH(CH:CH3), -CH2CH2CH>CH>-NH(CH=CHs),
-CH2CH(CH:)-NH(CH2CHs), -CH2CH2CH(CHs)-NH(CH2CHs), -CH2-N(CHzCHs)e,
-CH2CH2-N(CH2CHs)2, ~-CH2CH2CHz-N(CHzCHz)z, ~-CH2CHCH2CH>-N(CH2CHs)o,
-CH2CH(CH:)-N(CH2CHs)z, -CH2CH2CH(CHa)-N(CH2CHs),, etc. “Substituted” or
“protected” aminoalkyl means an aminoalkyl as described and defined herein in
which the H of the amino group is replaced with e.g., acyl groups, for example
conventional amine protecting groups such as 9-Fluorenylmethyl carbamate
(“Fmoc”), t-Butyl carbamate (“Boc”), Benzyl carbamate (“Cbz”), acetyl,
trifluoracetyl, phthalimidyl, triphenylmethyl, p-Toluenesulfonyl (“Tosyl”),
methylsulfonyl (“mesyl”), etc.

“Aryl” means an aromatic hydrocarbon radical derived by the removal of
one hydrogen atom from a single carbon atom of a parent aromatic ring system. For
example, an aryl group can have 6 to 20 carbon atoms, 6 to 14 carbon atoms, or 6 to
12 carbon atoms. Typical aryl groups include, but are nét limited to, radicals
derived from benzene (e.g., phenyl), substituted benzene, naphthalene, anthracene,
biphenyl, and the like.

“Arylalkyl” refers to an acyclic alkyl radical in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal or sp® carbon atom, is
replaced with an aryl radical. Typical arylalkyl groups include, but are not
limited to, benzyl, 2-phenylethan-1-yl, naphthylmethyl, 2-naphthylethan-1-yl,
naphthobenzyl, 2-naphthophenylethan-1-yl and the like. Tﬁe arylalkyl group can
comprise 6 to 20 carbon atoms, e.g., the alkyl moiety is 1 to 6 carbon atoms and
the aryl moiety is 6 to 14 carbon atoms.

_ “Arylalkenyl” refers to an acyclic alkenyl radical in which one of the
hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, but also an sp? carbon atom, is replaced with an aryl radical. The aryl

portion of the arylalkenyl can include, for example, any of the aryl groups
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disclosed herein, and the alkenyl portion of the arylalkenyl can include, for
example, any of the alkenyl groups disclosed herein. The arylalkenyl group can
comprise 6 to 20 carbon atoms, e.g., the alkenyl moiety is 1 to 6 carbon atoms and
the aryl moiety is 6 to 14 carbon atoms.

“Arylalkynyl” refers to an acyclic alkynyl radical in which one of the
hydrogen atoms bonded to a carbon atom, typically a terminal or sp?® carbon
atom, but also an sp carbon atom, is replaced with an aryl radical. The aryl
portion of the arylalkynyl can include, for example, any of the aryl groups
disclosed herein, and the alkynyl portion of the arylalkynyl can include, for
example, any of the alkynyl groups disclosed herein. The arylalkynyl group can
comprise 6 to 20 carbon atoms, e.g., the alkynyl moiety is 1 to 6 carbon atoms and
the aryl moiety is 6 to 14 carbon atoms.

The term “substituted” in reference to alkyl], alkylene, aryl, arylalkyl,
heterocyclyl, heteroaryl, carbocycly], etc. , for example, “substituted alkyl”,
“substituted alkylene”, “substituted aryl”, “substituted arylalkyl”, “substituted
heterocyclyl”, and “substituted carbocyclyl” means alkyl, alkylene, aryl,
arylalkyl, heterocyclyl, carbocyclyl respectively, in which one or more hydrogen
atoms are each independently replaced with a non-hydrogen substituent.
Typical substituents include, but are not limited to, -X, -R, -O, =0, -OR, -SR, -5,
-NRz, -N*Rs, =NR, -CXs, -CN, -OCN, -SCN, -N=C=0, -NCS, -NO, -NO:, =N, -Nj, -
NHCE=O)R, -NHS(=0):R, -C(=O)R, -C(=O)NRR -5(=0)20, -5(=0)20H, -5(=O)2R, -
OS5(=0)20R, -5(=0):NR, -5(=O)R, -OP(=0)(OR)z, -P(=0)(OR)z, -P(=0)(O"),
-P(=0)(OH);, -P(O)(OR)(O), -C(=O)R, -C(=O)OR, -C(=0)X, -C(S)R, -C(O)OR,
-C(0)O, -C(S)OR, -C(O)SR, -C(S)SR, -C(O)NRR, -C(S)NRR, -C(=NR)NRR, where
each X is independently a halogen: F, Cl, Br, or I; and each R is independently H,
alkyl, aryl, arylalkyl, a heterocycle, or a protecting group or prodrug moiety.
Alkylene, alkenylene, and alkynylene groups may also be similarly substituted.

When the number of carbon atoms is designated for a substituted group, the

10
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number of carbon atoms refers to the group, not the substituent (unless otherwise
indicated). For example, a Ci+ substituted alkyl refers to a Ci4 alkyl, which can be
substituted with groups having more the, e.g., 4 carbon atoms.

The term “prodrug” as used herein refers to any compound that when
administered to a biological system generates the drug substance, i.e., active
ingredient, as a result of spontaneous chemical reaction(s), enzyme catalyzed
chemical reaction(s), photolysis, and]or metabolic chemical reaction(s). A prodrug
is thus a covalently modified analog or latent form of a therapeutically active
compound.

One skilled in the art will recognize that substituents and other moieties of
the compounds of Formula I should be selected in order to provide a compound
which is sufficiently stable to provide a pharmaceutically useful compound which
can be formulated into an acceptably stable pharmaceutical composition.
Compounds of Formula I which have such stability are contemplated as falling
within the scope of the present invention.

“Heteroalkyl” refers to an alkyl group where one or more carbon atoms
have been replaced with a heteroatom, such as, O, N, or S. For example, if the
carbon atom of the alkyl group which is attached to the parent molecule is replaced
with a heteroatom (e.g., O, N, or S) the resulting heteroalkyl groups are,
respectively, an alkoxy group (e.g., -OCHs, etc.), an amine (e.g., -NHCHS3, -N(CHa),
etc.), or a thioalkyl group (e.g., -SCH3). If a non-terminal carbon atom of the alkyl
group which is not attached to the parent molecule is replaced with a heteroatom
(e.g., O, N, or S) the resulting heteroalkyl groups are, respectively, an alkyl ether
(e.g., -CH2CH2-O-CHs, etc.), an alkyl amine (e.g., -CH2NHCHs, -CH2IN(CHz)s, etc.),
or a thioalkyl ether (e.g.-CHz-S-CHz). If a terminal carbon atom of the alkyl group
is replaced with a heteroatom (e.g., O, N, or S), the resulting heteroalkyl groups are,
respectively, a hydroxyalkyl group (e.g., -CFH2CH2-OH), an aminoalkyl group (e.g.,
-CH2NH_), or an alkyl thiol group (e.g., -CH2CH2-SH). A heteroalkyl group can
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have, for example, 1 to 20 carbon atoms, 1 to 10 carbon atoms, or 1 to 6 carbon
atoms. A Ci-Cs heteroalkyl group means a heteroalkyl group having 1 to 6 carbon
atoms.

“Heterocycle” or “heterocyclyl” as used herein includes by way of
example and not limitation those heterocycles described in Paquette, Leo A;
Principles of Modern Heterocyclic Chemistry (W.A. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6, 7, and 9; The Chemistry of Heterocyclic

Compounds, A Series of Monographs” (John Wiley & Sons, New York, 1950 to

present), in particular Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc. (1960)
82:5566. In one specific embodiment of the invention “heterocycle” includes a
“carbocycle” as defined herein, wherein one or more (e.g. 1, 2, 3, or 4) carbon
atoms have been replaced with a heteroatom (e.g. O, N, or S). The terms
“heterocycle” or “heterocyclyl” includes saturated rings, partially unsaturated
rings, and aromatic rings (i.e., heteroaromatic rings). Substituted heterocyclyls
include, for example, heterocyclic rings substituted with any of the substituents
disclosed herein including carbonyl groups. A non-limiting example of a

carbonyl substituted heterocyclyl is:

M
" NH
0
Examples of heterocycles include by way of example and not limitation
pyridyl, dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl,
tetrahydrothiophenyl, sulfur oxidized tetrahydrothiophenyl, pyrimidinyl,
furanyl, thienyl, pyrrolyl, pyrazolyl, 'imidazolyl, tetrazolyl, benzofuranyl,
thianaphthalenyl, indolyl, indoleny], quinolinyl, isoquinolinyl, benzimidazolyl,
piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidony], pyrrolinyl,
tetrahydrofuranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-

thiadiazinyl, 2H,6H-1,5,2-dithiaziny], thienyl, thianthrenyl, pyranyl,
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isobenzofuranyl, chromenyl, xanthenyl, phenoxathinyl, 2H-pyrroly}, isothiazolyl,
isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, 1H-
indazoly, purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, B;carboli_nyl,
phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, furazanyl, phenoxazinyl, isochromanyl, chromanyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperaziny], indolinyl,
isoindolinyl, quinuclidinyl, morpholinyl, oxazolidinyl, benzotriazolyl,

benzisoxazolyl, oxindolyl, benzoxazolinyl, isatinoyl, and bis-tetrahydrofuranyl:

0

Ol
k\\\\\

By way of example and not limitation, carbon bonded heterocycles are
bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a ‘
pyridazine, position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a
pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene,
pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or
thiazole, position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole, position 2 or 3
of an aziridine, position 2, 3, or 4 of an azetidine, position 2, 3, 4, 5,6, 7, or 8 of a
quinoline or faosition 1,3,4,5,6,7, or 8 of an isoquinoline. Still more typically,
carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridy]l, 6-
pyridyl, 3-pyridazinyl, 4-pyridaziny], 5-pyridazinyi, 6-pyridazinyl, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-
pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

By way of example and not limitation, nitrogen bonded heterocycles are
bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline,
3-pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole,
pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline,
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1H-indazole, position 2 of a isoindole, or isoindoline, position 4 of a morpholine,
and position 9 of a carbazole, or B-carboline. Still more typically, nitrogen
bonded heterocycles include 1-aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-
pyrazolyl, and 1-piperidinyl. |
“Heterocyclylalkyl” refers to an acyclic alkyl radical in which one of the
hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, is replaced with a heterocyclyl radical (i.e., a heterocyclyl-alkylene-
moiety). Typical heterocyclyl alkyl groups include, but are not limited to
heterocyclyl-CHz-, heterocyclyl-CH(CHa)-, heterocyclyl-CH:CHz-, 2-
(heterocyclyl)ethan-1-yl, and the like, wherein the “heterocyclyl” portion
includes any of the heterocyclyl groups described above, including those

described in Principles of Modern Heterocyclic Chemistry. One skilled in the art

will also understand that the heterocyclyl group can be attached to the alkyl
portion of the heterocyclyl alkyl by means of a carbon-carbon bond or a carbon-
heteroatom bond, with the proviso that the resulting group is chemically stable.
The heterocyclylalkyl group comprises 2 to 20 carbon atoms, e.g., the alkyl
portion of the heterocyclylalkyl group is 1 to 6 carbon atoms and the heterocyclyl
moiety is 1 to 14 carbon atoms. Examples of heterocyclylalkyls include by way of
example and not limitation 5-membered sulfur, oxygen, and/or nitrogen
containing heterocycles such as thiazolylmethyl, 2-thiazolylethan-1-yl,
imidazolylmethyl], oxazolylmethyl, thiadiazolylmethyl, etc., 6-membered sulfur,
oxygén, and/or nitrogen containing heterocycles such as piperidinylmethyl,
piperazinylmethyl, morpholinylmethyl, pyridinylmethyl, pyridizylmethyl,
pyrimidylmethyl, pyrazinylmethyl], etc. '

“Heterocyclylalkenyl” refers to an acyclic alkenyl radical in which one of
the hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, but also a sp? carbon atom, is replaced with a heterocyclyl radical (i.e., a

heterocyclyl-alkenylene- moiety). The heterocyclyl portion of the heterocyclyl
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alkenyl group includes any of the heterocyclyl groups described herein,
inclﬁding those described in Principles of Modern Heterocyclic Chemistry, and
the alkenyl portion of the heterocyclyl alkenyl group includes any of the alkenyl-
groups disclosed herein. One skilled in the art will also understand that the
heterocyclyl group can be attached to the alkenyl portion of the heterocyclyl
alkenyl by means of a carbon-carbon bond or a carbon-heteroatom bond, with the
proviso that the resulting group is chemically stable. The heterocyclylalkenyl
group comprises 3 to 20 carbon atoms, e.g., the alkenyl portion of the heterocyclyl
alkenyl group is 2 to 6 carbon atoms and the heterocyclyl moiety is 1 to 14 carbon
atoms. _

“Heterocyclylalkynyl” refers to an acyclic alkynyl radical in which one of
the hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, but also an sp carbon atom, is replaced with a heterocyclyl radical (i.e., a
heterocyclyl-alkynylene- moiety). The heterocyclyl portion of the heterocyclyl
alkynyl group includes any of the heterocyclyl groups described herein,
including those described in Principles of Modern Heterocyclic Chemistry, and
the alkynyl portion of the heterocyclyl alkynyl group includes any of the alkynyl
groups disclosed herein. One skilled in the art will also understand that the
heterocyclyl group can be attached to the alkynyl portion of the heterocyclyl
alkynyl by means of a carbon-carbon bond or a carbon-heteroatom bond, with
the proviso that the resulting group is chemically stable. The heterocyclylalkynyl
group comprises 3 to 20 carbon atoms, e.g., the alkynyl portion of the
heterocyclylalkynyl group is 2 to 6 carbon atoms and the heterocyclyl moiety is 1
to 14 carbon atoms.

“Heteroaryl” refers to an aromatic heterocyclyl having at least one
heteroatom in the ring. Non-limiting examples of suitable heteroatoms which
can be included in the aromatic ring include oxygen, sulfur, and nitrogen. Non-"

limiting examples of heteroaryl rings include all of those listed in the definition
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of “heterocyclyl”, including pyridinyl, pyrrolyl, oxazolyl, indoly], isoindoly],
purinyl, furanyl, thienyl, benzofuranyl, benzothiophenyl, carbazolyl, imidazolyl,
thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, quinolyl, isoquinolyl, pyridazy],
pyrimidyl, pyrazy], etc.

“Carbocycle” or “carbocyclyl” refers to a saturated (i.e., cycloalkyl),
partially unsaturated (e.g., cycloakenyl, cycloalkadienyl, etc.) or aromatic ring
having 3 to 7 carbon atoms as a monocycle, 7 to 12 carbon atoms as a bicycle, and
up to about 20 carbon atoms as a polycycle. Monocyclic carbocycles have 3 to 6
ring atoms, still more typically 5 or 6 ring atoms. Bicyclic carbocycles have 7 to
12 ring atoms, e.g., arranged as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, or 90r 10
ring atoms arranged as a bicyclo [5,6] or [6,6] system, or spiro-fused rings. Non-
limiting examples of monocyclic carbocycles include cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl,
cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, and phenyl.
Non-limiting examples of bicyclo carbocycles includes naphthyl.

“Arylheteroalkyl” refers to a heteroalkyl as defined herein, in which a
hydrogen atom (which may be attached either to a carbon atom or a heteroatbm)
has been replaced with an aryl group as defined herein. The aryl groups may be
bonded to a carbon atom of the heteroalkyl group, or to a heteroatom of the
heteroalkyl group, provided that the resulting arylheteroalkyl group provides a
chemically stable moiety. For example, an arylheteroalkyl group can have the
general formulae -alkylene-O-aryl, -alkylene-O-alkylene-ary], -alkylene-NH-aryl,
-alkylene-NH-alkylene-ary], -alkylene-S-aryl, —alkylene—S—amylehe—aryl, etc. In
addition, any of the alkylene moieties in the general formulae above can be
further substituted with any of the substituents defined or exemplified herein.

“Heteroarylalkyl” refers to an alkyl group, as defined herein, in which a
hydrogen atom has been replaced with a heteroaryl group as defined herein.
Non-limiting examples of heteroaryl alkyl include -CHz-pyridinyl, -CHz-pyrrolyl,
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-CHz-oxazolyl, -CHz-indoly], -CH>-isoindolyl, -CHz-purinyl, -CHz-furanyl,
-CH:-thienyl, -CHz-benzofuranyl, -CHz-benzothiophenyl, -CH>-carbazolyl,
-CHz-imidazolyl, -CHa-thiazolyl, -CHz-isoxazolyl, -CHz-pyrazolyl,
-CH:-isothiazoly], -CH:-quinolyl, -CHz-isoquinolyl, -CHz-pyridazyl,
-CHz-pyrimidyl, -CHz-pyrazyl, -CH(CHs)-pyridinyl, -CH(CHs)-pyrrolyl,
-CH(CHos)-oxazolyl, -CH(CHas)-indolyl, -CH(CHzs)-isoindolyl, -CH(CHs)-purinyl,
-CH(CHps)-furanyl, -CH(CHs)-thienyl, -CH(CHa)-benzofuranyl,
-CH(CHps)-benzothiophenyl, -CH(CHz)-carbazolyl, -CH(CHs)-imidazolyl,
-CH(CHps)-thiazolyl, -CH(CHs)-isoxazolyl, -CH(CHs)-pyrazolyl,
-CH(CHs)-isothiazolyl, -CH(CHs)-quinolyl, -CH(CHs)-isoquinolyl,
-CH(CHbs)-pyridazyl, -CH(CHs)-pyrimidyl, -CH{CHzs)-pyrazyl, etc.

The term “optionally substituted” in reference to a particular moiety of the
compound of FormulaI (e.g., an optionally substituted aryl group) refers to a
moiety having 0, 1, 2, or more substituents.

“Ac” means acetyl (-C(O)CHz).

“Ac20” means acetic anhydride.

“DCM” means dichloromethane (CH2Clz).

“DIBAL” means diisobutylaluminum hydride.

“DMAP” means dimethylaminopyridine.

“EDC” means 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide.

“Et” means ethyl.

“EtOAc” means ethylacetate.

“HOBt” means N-hydroxybenzotriazole.

“Me” means methyl (-CHs).

“MeOH"” means methanol.

“MeCN"” means acetonitrile.

“Pr” means propyl.

“i-Pr” means isopropyl (-CH(CHas)2).
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“i-PrOH” means isopropanol.

“rt” means room temperature.

“TFA” means trifluoroacetic acid.

“THF” means tetrahydrofuran.

The term “chiral” refers to molecules which have the property of non-
superimposability of the mirror image partner, while the term “achiral” refers to
molecules which are superimposable on their mirror image partner.

The term “stereoisomers” refers to compounds which have identical
chemical constitution, but differ with regard to the arrangement of the atoms or
groups in space.

“Diastereomer” refers to a stereoisomer with two or more centers of
chirality and whose molecules are not mirror images of one another.
Diastereomers have different physical properties, e.g., melting points, boiling
points, spectral properties, and reactivities. Mixtures of diastereomers may
separate under high resolution analytical procedures such as electrophoresis and
chromatography.

“Enantiomers” refer to two stereoisomers of a compound which are non-
superimposable mirror images of one another.

Stereochemical definitions and conventions used herein generally follow

S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill

Book Company, New York; and Eliel, E. and Wilen, S., Stereochemistry of -
Organic Compounds (1994) John Wiley & Sons, Inc., New York. Many organic
compounds exist in optically active forms, i.e., they have the ability to rotate the
plane of plane-polarized light. In describing an optically active compound, the
prefixes D and L or R and S are used to denote the absolute configuration of the
molecule about its chiral center(s). The prefixes d and I or (+) and (-) are
employed to designate the sign of rotation of plane-polarized light by the

compound, with (-) or 1 meaning that the compound is levorotatory. A
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compound prefixed with (+) or d is dextrorotatory. For a given chemical
structure, these stereoisomers are identical except that they are mirror images of
one another. A specific stereoisomer may also be referred to as an enantiomer,
and a mixture of such isomers is often called an enantiomeric mixture. A 50:50
mixture of enantiomers is referred to as a racemic mixture or a racemate,;vhich
may occur where there has been no stereoselection or stereospecificity in a
chemical reaction or process. The terms “racemic mixture” and “racemate” refer

to an equimolar mixture of two enantiomeric species, devoid of optical activity.

Protecting Groups

In the context of the present invention, protecting groups include prodrug
moieties and chemical protecting groups.

Protecting groups are available, commonly known and used, and are
optionally used to prevent side reactions with the protected group during
synthetic procedures, i.e. routes or methods to prepare the compounds of the
invention. For the most part the decision as to which groups to protect, when to
do so, and the nature of the chemical protecting group “PG” will be dependent
upon the chemistry of the reaction to be protected against (e.g., acidic, basic,
oxidative, reductive or other conditions) and the intended direction of the
synthesis. The PG groups do not need to be, and generally are not, the same if
the compound is substituted with multiple PG. In general, PG will be used to
protect functional groups such as carboxyl, hydroxyl, thio, or amino groups and
to thus prevent side reactions or to otherwise facilitate the synthetic efficiency.
The order of deprotection to yield free, deprotected groups is dependent upon
the intended direction of the synthesis and the reaction conditions to be
encountered, and may occur in any order as determined by the artisan.

Various functional groups of the compounds of the invention may be

protected. For example, protecting groups for -OH groups (whether hydroxyl,
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carboxylic acid, phosphonic acid, or other functions) include “ether- or ester-
forming groups”. Ether- or ester-forming groups are capable of functioning as
chemical protecting groups in the synthetic schemes set forth herein. However,
some hydroxyl and thio protecting groups are neither ether- nor ester-forming
groups, as will be understood by those skilled in the art, and are included with
amides, discussed below.

A very large number of hydroxyl protecting groups and amide-forming
groups and corresponding chemical cleavage reactions are described in
Protective Groups in Organic Synthesis, Theodora W. Greene and Peter G. M.
Wauts (John Wiley & Sons, Inc., New Yérk, 1999, ISBN 0-471-16019-9) (“Greene”).

See also Kocienski, Philip J.; Protecting Groups (Georg Thieme Verlag Stuttgart,
New York, 1994), which is incorporated by reference in its entirety herein. In
particular Chapter 1, Protecting Groups: An Overview, pages 1-20, Chapter 2,
Hydroxyl Protecting Groups, pages 21-94, Chapter 3, Diol Protecting Groups,
pages 95-117, Chapter 4, Carboxyl Protecting Groups, pages 118-154, Chapter 5,
Carbonyl Protecting Groups, pages 155-184. For protecting groups for carboxylic
acid, phosphonic acid, phosphonate, sulfonic acid and other protecting groups
for acids see Greene as set forth below. Such groups include by way of example

and not limitation, esters, amides, hydrazides, and the like.

Ether- and Ester-forming protecting groups

Ester-forming groups include: (1) phosphonate ester-forming groups, such
as phosphonamidate esters, phosphorothioate esters, phosphonate esters, and
phosphon-bis-amidates; (2) carboxyl ester-forming groups, and (3) sulphur ester-

forming groups, such as sulphonate, sulfate, and sulfinate.

Metabolites of the Compounds of the Invention
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Also falling within the scope of this invention are the in vivo metabolic
products of the compounds described herein. Such products may result for
example from the oxidation, reduction, hydrolysis, amidation, esterification and
the like of the administered compound, primarily due to enzymatic processes.
Accordingly, the invention includes compounds produced by a process
comprising contacting a compound of this invention with a mammal for a period
of time sufficient to yield a metabolic product thereof. Such products typically
are identified by preparing a radiolabelled (e.g., C* or H3) compound of the
invention, administering it parenterally in a detectable dose (e.g., greater than
about 0.5 mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man,
allowing sufficient time for metabolism to occur (typically about 30 seconds to 30
hours) and isolating its conversion products from the urine, blood or other
biological samples. These products are easily isolated since they are labeled
(others are isolated by the use of antibodies capable of binding epitopes
surviving in the metabolite). The metabolite structures are determined in
conventional fashion, e.g., by MS or NMR analysis. In general, analysis of
metabolites is done in the same way as conventional drug metabolism studies
well-known to those skilled in the art. The conversion products, so long as they
are not otherwise found in vivo, are useful in diagnostic assays for therapeutic
dosing of the compounds of the invention even if they possess no anti-infective

activity of their own.

Compounds of Formula I

In one embodiment, the present application provides compounds
according to Formula ], as described herein.
In another embodiment of the compounds of Formula I, nis 1.

In another embodiment of the compounds of Formula I, n is 0.
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In another embodiment of the compounds of Formulal, nis 1 and L2 is -
CH(RS®)-, wherein R¢ is selected from the group consisting of H, alkyl, substituted
alkyl, and heteroalkyl.

In another embodiment of the compounds of Formulal, nis 1 and L?is —

5 CHo-.
In another embodiment of the compounds of Formulal, nis 1 and L% is -
C(O)-. "
In another embodiment of the compounds of Formulal, nis 1 and Y is
heterocyclylalkyl.
10 In another embodiment of the compounds of Formula, nis 1 and Y-R®is

—CHa-(substituted heteroaryl).

In another embodiment of the compounds of Formulal, nis 1 and Y-R®is

15 R? ,
wherein R® is alky], for example 2-propyl.
In another embodiment of the compounds of Formula I, nis 1 and X is
heterocyclylalkyl.
In another embodiment of the compounds of Formulal, nis 1 and X'is -
20 CHzheteroaryl.

In another embodiment of the compounds of FormulaI, nis I and X-R?is

In another embodiment of the compounds of Formula ], nis 1 and X-R°%is
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In another embodiment of the compounds of Formula I, nis 1.and Z' is —
N(R?)-.

In another embodiment of the compounds of Formulal, nis 1 and Z'is —
N(alkyl)- or ~N(carbocyclyl)-. |

In another embodiment of the compounds of Formulal, nis 1 and Z" is —
N(CHs)- or -N(cyclopropyl)-.

In another embodiment of the compounds of Formulal, nis 1 and Z' is —
NH-.

In another embodiment of the compounds of Formula I, nis 1 and each A
is independently aryl or substituted aryl.

In another embodiment of the compounds of Formula I, nis 1 and each A
is phenyl.

In another embodiment of the compounds of Formula f, nis1land each A
is phenyl and each p is 0.

In another embodiment of the compounds of Formulal, nis 1 and R?is H,
alkyl, substituted alkyl, or heteroalkyl. '

In another embodiment of the compounds of Formula I, nis 1 and R2is 2-
propyl, methyl, -CH2-O-benzyl, -CH(CHz:)(O-t-Bu) , or -CH(CHzs)(OH).

In another embodiment of the compounds of Formula I, L' is -C(O)-;

each A is independently aryl, substituted aryl, alkyl, or substituted alkyl;

R'is H or alkyl;

each R?is independently H, alkyl, substituted alkyl, or heteroalkyl;

R3 R% R% and RS are each H;

each R is independently H, alkyl, or carbocyclyl;

R®is H or alkyl;
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R%is H;
X and Y are both heterocyclylalkyl;
Z2is -0O-; and
pisO.
5 In another embodiment of the compounds of Formula I, each A is phenyl;
R'is H or —-CHg;
each R? is H, methyl, ethyl, 2-propyl, -CH2-O-benzyl, -CH(CHs)-OH, or
-CH(CHzs)(O-t-Bu);
each R’ is H, methy! or cyclopropyl;
10 R8is H or 2-propyl;
Xis

15 In another embodiment, the compounds of Formula I have the following

general Formula IA:
>’<S \ 1 |
| N
\j\/z‘ N\Q/JL L2 R o\/g/
N \“/ T - N T
. o

Formula IA.
In another embodiment of the compounds of Formula IA, Z' is -N(R?)-. In

20  a particular embodiment, R” is H. In another particular embodiment, R” is alky],

24



10

15

20

25

WO 2008/010921 PCT/US2007/015604

for example any of the alkyl groups disclosed herein. In another particulér
embodiment, R’ is heteroalkyl, for example any of the heteroalkyl groups
disclosed herein. In another particular embodiment, R? is substituted or
unsubstituted carbocyclyl, wherein for example, said carbocyclyl is any of the
carbocyclyl groups disclosed herein. In another particular embodiment, R is
substituted or unsubstituted heterocyclyl, wherein for example, said heterocyclyl
is any of the heterocyclyl groups disclosed herein.

In another embodiment of the compounds of Formula IA, Z! is -O-.

In another embodiment of the compounds of Formula IA, 1.2 is -C(R®)2-,
wherein each Ré is H.

In another embodiment of the compounds of Formula IA, 1.2 is -C(R®)2-,
wherein each R¢ is independently H or alkyl, and said alkyl includes any alkyl
disclosed herein.

In another embodiment of the compounds of Formula IA, 1.2 is -C(R)2-,
wherein one R is H and the other R is alkyl, wherein said alkyl includes any
alkyl disclosed herein.

In another embodiment of the compounds of Formula IA, m is 1 and R?is
H.

In another embodiment of the compounds of Formula IA, mis 1 and R?is
alkyl, wherein said alkyl includes any alkyl disclosed herein.

In another embodiment of the compounds of Formula IA, mis 1 and R2 is
i-propyl.

In another embodiment of the compounds of Formula IA, mis 1 and R? is
i-butyl. '

In another embodiment of the compounds of Formula IA, mis 1 and R?is
ethyl.

In another embodiment of the compounds of Formula IA, mis 1 and R?is

methyl.
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In another embodiment of the compounds of Formula IA, m is 2 and each
R? is independently selected from H and alkyl.
In another embodiment of the compounds of Formula IA, m is 2 and each
R2is H.
5 In another embodiment, the compounds of Formula I have the following

general Formula IB:

9

[e] S/\\\ R
N
/\’/\ 1/u\ L2 N O\)\/N
- N \n/
S\/ H
R8 \=—=N (o]
Formula IB.

In another embodiment of the compounds of Formula IB, Z! is -N(R”)-. In
10  a particular embodiment, R” is H. In another particular embodiment, R” is alkyl,
for example any of the alkyl groups disclosed herein. In another particular
embodiment, R’ is heteroalkyl, for example any of the heteroalkyl groups
disclosed herein. In another particular embodiment, R is substituted or
unsubstituted carbocyclyl, wherein for example, said carbocyclyl is any of the
15 carbocyclyl groups disclosed herein. In another particular embodiment, R is
substituted or unsubstituted heterocyclyl, wherein for example, said heterocyclyl
is any of the heterocyclyl groups disclosed herein.
In another embodiment of the compounds of Formula IB, Z! is -O-.
In another embodiment of the compounds of Formula IB, L2 is -C(R¢)2-,
20  wherein each R%is H.
In another embodiment of the compounds of Formula IB, L? is ~C(R®)2-, |
wherein each R¢ is independently H or alkyl, and said alkyl includes any alkyl

disclosed herein.
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In another embodiment of the compounds of Formula IB, L2 is -C(R6)2-,
wherein one R¢ is H and the other R¢ is alkyl, wherein said alkyl includes any
alkyl disclosed herein.

In another embodiment of the compounds of Formula IB, R® and R? are

5 bothH.

In another embodiment of the compounds of Formula IB, R® and R® are
independently selected from H and alkyl, wherein said alkyl includes any alkyl
disclosed herein.

In another embodiment, the compounds of Formula I have one of the

10  following structures:

Ph
o 9y o
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Ph
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including stereoisomers or mixtures of stereoisomers thereof. One skilled in the
art will recognize that stereoisomers or mixtures of stereoisomers of the

5 compounds of the present application include enantiomers, diastereomers, and

other stereoisomers. For example, for:

/N { H
SN

PH

”)l\o/\[} |

contemplated stereoisomers include at least:

N Ph N . /Ph
7 H 7 |\ - H H
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as well as mixtures of two or more of these stereoisomers.
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In still another embodiment of the compounds of Formﬁla I, L' is -C(R)2-, -
C(O)-, -5(02)-, -N(R?)-C(O)-, or -O-C(O)-. When L' is —C(R6)2-, each Rfis
independently selected from the group consisting of H, alkyl, substituted alkyl,
and heteroalkyl, wherein alkyl, substituted alkyl, and heteroalkyl are as defined
and exemplified herein. Non-limiting examples of —C(R6)2- include —CHoe-,
-CH(alkyl)-, -CH(substituted alkyl)-, -CH(heteroalkyl)-, -C(alkyl)2-, -C(substituted
alkyl)z-, -C(heteroalkyl)2-, -C(alkyl)(substituted alkyl)-,
-C(heteroalkyl)(substituted alkyl)-, and -C(alkyl)(heteroalkyl)-, wherein alkyl,
substituted alkyl, and heteroalkyl are as defined and exemplified herein. When
L'is -N(R?)-C(O)-, R? is H, alkyl, substituted alkyl, heteroalkyl, carbocyclyl,
substituted carbocyclyl, heterocyclyl, or substituted heterocyclyl, wherein alkyl,
substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl, heterocyclyl,
or substituted heterocyclyl are as defined and exemplified herein.

In still another embodiment of the compounds of Formula I, L2 is -C(R¢)2-
or -C(O)-. When L2 is -C(R¢)2-, each R® is independently selected from H, alkyl,
substituted alkyl or heteroalkyl, where each alkyl, substituted alkyl, or
heteroalkyl can include any of the alkyl, substituted alkyl, or heteroalkyl groups
defined or disclosed herein. Non-limiting examples of -C(R¢)z- include —CHa-,
-CH(CHbs)-, -CH(-CH2CHb)-, -CH(-CH2CH2CHbs)-, -CH(-CH(CHz)2)-, -CH(-
CH2CH:2CH2CHs)-, -CH(-CH2CH(CHa)z)-, -CH(-CH(CH:)CH=CHy)-, -CH(-
C(CHs)a)-, -C(CHs)2-, -CH(OCHs)-, -CH(CH20H)-, -CH(CH2CH20H)-, etc.

In still another embodiment of the compounds of Formula I, each L3 is
independently a covalent bond, an alkylene or substituted alkylene. When any
L3is an alkylene, non-limiting examples of alkylene includes any of the alkylenes
defined or disclosed herein. When any L2 is a substituted alkylene, non-limiting
examples of substituted alkylene includes any of the substituted alkylenes
defined or disclosed herein. For example, substituted alkylenes include alkylenes

substituted with one or more -OH group, alkylenes substituted with one or more
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ether group, e.g., a -O-Bn group, alkylenes substituted with one or more halogen,
or alkylenes substituted with combinations of two or more substituents (e.g., -OH
and halogen, halogen and ether, etc.).

In still another embodiment of the compounds of Formula I, each L3 is the
same, i.e., each L? is the same alkylene or substituted alkylene group.

In still another embodiment of the compounds of Formula I, each L is
different, i.e., one L? is an alkylene and the other L? is a substituted alkylene, one
L3 is an alkylene and the other L? is a different alkylene, or one L3 is a substituted
alkylene, and the other L2 is a different substituted alkylene.

In still another embodiment of the compounds of Formula I, each L* is
independently selected from the group consisting of a covalent bond, alkylene,
substituted alkylene, -O-, -CH2-O-, and -NH-. When L* is alkylene, said alkylene
includes any alkylene defined or exemplified herein. When L* is substituted
alkylene, said substituent includes any alkylene defined or exemplified herein,
substituted by one or more substituents as defined herein.

In still another embodiment of the compounds of Formula I, both L*
groups are the same, i.e. both L* groups are a covalent bond, both are -O-, both
are -CH2-O-, (wherein the CH: group is attached to either the “A” moiety or the
“Ar” moiety of FormulaI), both are a substituted or unsubstituted alkylene, or
both are -NH-.

In still another embodiment of the compounds of Formula I, each L* is
different. For example, one L* is a covalent bond and the other 1% is ~O-, one L* is
a covalent bond and the other L* is ~-CH2-O- (wherein the CHz group is attached
to either the “A” moiety or the “Ar” moiety of Formula I), one L* is a covalent
bond and the other L! is -NH-, one L* is a -O- and the other L¢is -CHz—O-
(wherein the CH: group is attached to either the “A” moiety or the “Ar” moiety
of Formula I), one L* is -O- and the other L¢ is ~NH-, one L* is -CH2-O- (wherein

the CHa group is attached to either the “A” moiety or the “Ar” moiety of Formula
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I) and the other L* is -NH-, one L4 is a covalent bond and the other L*is a
substituted or unsubstituted alkylene, one L* is a substituted alkylene and the
other L4 is a unsubstituted alkylene, one L* is a substituted or unsubstituted
alkene and the other L# is —O-, one L is a substituted or unsubstituted alkylene
and the other 1* is -CH2-O- (wherein the CH2 group is attached to either the “A”
moiety or the “Ar” moiety of Formula I), or one L? is substituted or unsubstituted
alkylene and the other L* is -NH-.

In still another embodiment of the compounds of Formula I, each A is
independently H, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclyl, or
substituted heterocyclyl, with the proviso that when A is H, p is 0. When any A is
alkyl, said alkyl includes any alkyl defined or exemplified herein. When any A is
substituted alkyl, said alkyl includes any alkyl defined or exemplified herein
substituted with one or more of any substituent defined or exemplified herein.
When any A is aryl, said aryl includes any aryl defined or exemplified herein.
When any A is substituted aryl, said aryl includes any aryl defined or
exemplified herein substituted with one or more of any substituent defined or
exemplified herein. When any A is heterocyclyl, said heterocyclyl includes any
heterocyclyl defined or exemplified herein. When any A is substituted
heterocyclyl, said heterocyclyl is any heterocyclyl defined or exemplified herein
substituted with one or more of any substituent defined or exemplified herein.

In still another embodiment of the compounds of Formula I, each A is H
and'each p is 0.

In still another embodiment of the compounds of Formula I, each A is
substituted or unsubstituted alkyl, wherein alkyl is any alkyl defined or
exemplified herein, and, when present, the substituents on said alkyl include one
or more of any substituents defined or exemplified herein.

In still another embodiment of the comf)ounds of Formula I, each A is

substituted or unsubstituted aryl, wherein aryl is any aryl defined or exemplified
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herein, and, when present, the substituents on said aryl include one or more of
any substituents defined or exemplified herein. In a particular embodiment, A is
phenyl.

In still another embodiment of the compounds of Formula I, each A is
substituted or unsubstituted heterocyclyl, wherein heterocyclyl is any
heterocyclyl defined or exemplified herein, and, when present, the substituents
on said heterocyclyl include one or more of any substituents defined or
exemplified herein.

In still another embodiment of the compounds of Formula I, one A is H
and the other A is substituted or unsubstituted alkyl, wherein alkyl is any alkyl
defined or exemplified herein, and, when present, the substituent on said alkyl
includes one or more of any substituent defined or exemplified herein.

In still another embodiment of the compounds of Formula I, one A is H
and the other A is substituted or unsubstituted aryl, wherein aryl is any aryl

defined or exemplified herein, and the substituents on said aryl are any

- substituents defined and exemplified herein. In a particular embodiment, one A

is phenyl.

In still another embodiment of the compounds of Formula I, one A is H
and the other A is substituted or unsubstituted heterocyclyl, wherein
heterocyclyl is any heterocyclyl defined or exemplified herein, and, when
present, the substituents on said heterocyclyl include one or more of any
substituent defined or exemplified herein.

In still another embodiment of the compounds of Formula [, one A is
substituted or unsubstituted alkyl, and the other A is substituted or
unsubstituted aryl, wherein alkyl and aryl are any alkyl or aryl defined or
exemplified herein, and, when present, the substituents on said alkyl or aryl

include one or more of any substituents defined or exemplified herein.
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In still another embodimené of the compounds of Formula I, one A is
substituted or unsubstituted alkyl, and the other A is substituted or
unsubstituted heterocyclyl, wherein alkyl and heterocyclyl are any alkyl or
heterocyclyl defined or exemplified herein, and, when present, the substituents
on said alkyl or heterocyclyl include one or more of any substituents defined or
exemplified herein.

In still another embodiment of the compounds of Formula I, one A is
substituted or unsubstituted aryl, and the other A is substituted or unsubstituted
heterocyclyl, wherein aryl and heterocyclyl are any aryl or heterocyclyl defined
or exemplified herein, and, when present, the substituents on said aryl or
heterocyclyl include one or more of any substituents defined or exemplified
herein.

In still another embodiment of the compounds of Formula I, Z' is -O- or -
N(R)-. When Z! is -N(R?)-, R” is H, alkyl, substituted alkyl, heteroalky]l,
carbocyclyl, substituted carbocyclyl, heterocyclyl, or substituted heterocyclyl,
wherein alkyl, substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl,
heterocyclyl, or substituted heterocyclyl are any alkyl, substituted alkyl,
heteroalkyl, carbocyclyl, substituted carbocyclyl, heterocyclyl, or substituted
heterocyclyl defined or exemplified herein.

In still another embodiment of the compounds of Formula I, Z? is -O- or -
N(R”)-. When Z? is -N(R?)-, R” is H, alky], substituted alkyl, heteroalkyl,
carbocyclyl, substituted carbocyclyl, heterocyclyl, or substituted heterocyclyl,
wherein alkyl, substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl,
heterocycly], or substituted heterocyclyl are any alkyl, substituted alkyl,
heteroalkyl, carbocyclyl, substituted carbocyclyl, heterocyclyl, or substituted
heterocyclyl defined or exemplified herein.

In still another embodiment of the compounds of Formula [, Z' and ZZ are

the same, e.g., Z' and Z? are both -O-, or Z! and Z? are both -N(R?)-, where R7 is H,
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alkyl, substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocycly],
heterocyclyl], or substituted heterocyclyl, wherein alkyl, substituted alkyl,
heteroalkyl, carbocycly], substituted carbocyclyl, heterocyclyl, or substituted
heterocyclyl are any alkyl, substituted alkyl, heteroalkyl, carbocyclyl, substituted
carbocyclyl, heterocycly], or substituted heterocyclyl defined or exemplified
herein.

In still another embodiment of the compounds of Formula I, Z' and Z? are
different, e.g. Z' is —-O- and Z2 is -N(R?)-, Z' is -N(R?)- and Z? is -O-, or Z! and Z2?
are both -N(R?)- but in Z! the R” is different from the R” in Z2. When either Z' of
2%is -N(R’)-, R” is H, alkyl, substituted alkyl, heteroalkyl, carbocyclyl, substituted
carbocyclyl, heterocyclyl, or substituted heterocyclyl, wherein alkyl, substituted
alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl, heterocyclyl, or
substituted heterocyclyl are any alkyl, substituted alkyl, heteroalkyl, carbocyclyl,
substituted carbocyclyl, heterocyclyl, or substituted heterocyclyl defined or
exemplified herein.

In still another embodiment of the compounds of Formula ], Y is
heterocyclyl or heterocyclylalkyl, wherein heterocyclyl and heterocyclylalkyl are
any heterocyclyl or heterocyclylalkyl defined or exemplified herein. In a
particular embodiment, Y is heterocyclylalky], e.g. thiazolylmethyl
(-CHa-thiazolyl).

In still another embodiment of the compounds of Formula I, X is
heterocyclyl or heterocyclylalkyl, wherein heterocyclyl and heterocyclylalkyl ére
any heterocyclyl or heterocyclylalkyl defined or exemplified herein. Ina
particular embodiment, X is heterocyclylalkyl, e.g. thiazolylmethyl.

In still another embodiment of the compounds of Formula I, Xand Y are
different, e.g., X and Y are different heterocyclyls, X and Y are different
heterocyclylalkyls, X is heterocyclyl and Y is heterocyclylalkyl, or X is
heterocyclylalkyl and Y is heterocyclyl, wherein heterocyclyl and
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heterocyclylalkyl are any heterocyclyl or heterocyclylalkyl defined or exemplified
herein.

In still another embodiment of the compounds of Formula I, X and Y are -
the same. In a particular embodiment both X and Y are heterocyclylalkyls, e.g.
thiazolylmethyl.

In still anéther embodiment of the compounds of Formula I, each Aris
aryl, substituted aryl, heteroaryl, or substituted heteroaryl, wherein tile aryl or
heteroaryl are any aryl or heteroaryl defined or exemplified herein, and, when
present, the substituents on the aryl or heteroaryl include one or more of any
substituents defined or exemplified herein.

In still another embodiment of the compounds of Formula I, each Ar is the
same, e.g., each Ar is an aryl such as phenyl.

In still another embodiment of the compounds of Formula I, each Ar is
different, e.g. one Ar is a substituted or unsubstituted aryl and the other Aris a
substituted or unsubstituted heteroaryl, each Ar is a different substituted or
unsubstituted aryl, or each Ar is a different substituted or unsubstituted
heteroaryl, wherein aryl and heteroaryl are any aryl or heteroaryl defined or
exemplified herein, and, when present, the substituents on the aryl or heteroaryl
include one or more of any substituents defined or exemplified herein.

In still another embodiment of the compounds of Formula I, R, R3, and R5
are each independently H, alky], or substituted alkyl, wherein alkyl and
substituted alkyl include any of the alkyl or substituted alkyls defined or
disclosed herein.

In still another embodiment of the compounds of Formula I, R?, R?, and R®
are each the same. In a particular embodiment R’, R®, and R® are each H. in
another particular embodiment R, R3, and R° are each alky], e.g. one of the alkyl

groups defined or disclosed herein.
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In still another embodiment of the compounds of Formula ], R?, R3, and R5
are each different.

In still another embodiment of the compouﬁds of Formula I, one of R, R?,
and RS is different from the other two groups. - |

In still another embodiment of the compounds of Formula I, n and m are
both 1, and each R?is independently H, alkyl, substituted alkyl, arylheteroalkyl, .
arylalkyl, or heterocyclylalkyl, wherein alkyl, substituted alkyl, arylheteroalkyl,
aryl alkyl, or heterocyclylalkyl is any alkyl, substituted alkyl, arylheteroalkyl,
aryl alkyl], or heterocyclylalkyl defined or disclosed herein.

In still another embodiment of the compounds of Formula I, n and m are
both 1, and R2is H.

In still another embodiment of the compounds of Formulal, nis1, mis 2,
and R?is H.

In still another embodiment of the compounds of Formula I, n and m are
both 1, and at least one R?is alkyl. In a particular embodiment at least one R? is
methyl. In another particular embodiment at least one R? is ethyl. In another
particular embodiment at least one R? is i-propyl. In another particular
embodiment at least one R?is t-butyl. In another particular embodiment, one R?
is H, and the other R? is methyl. In another particular embodiment, one R? is H,
and the other R?is ethyl. In another particular embodiment, one R?is H, and the .
other R? is i-propyl. In another particular embodiment, one R?is H, and the other
R?is t-butyl.

In still another embodiment of the compounds of Formula I, n and m are
both 1, and R?is substituted alkyl. In a particular embodiment at least one R? is -
CH(CHs)OH or —CH(CH3)O(t-Bu)

In still another embodiment of the compounds of Formula I, n and m are
both 1, and at least one R?is arylheteroalkyl. In particular embodiment n and m

are both 1, and at least one R? is selected from the group consisting of H, methyl],
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ethyl, benzyl-O-CHe:-, i-propyl, -CH(CHs)OBn, -CH2CH(CHs)-O-tBu,
-CH(CHs)OH, -CH:0H, -CH:20tBu, -CH2CH2NH?>, -CH2CH2NH-P (where P is a
protecting group such as Boc, Ac, methanesulfonyl, etc.), -CH2CHz-morpholine, -
CH:C(O)OH, -CH2C(O)OtBu, and -CH2C(O)-NHo.

In still another embodiment of the compounds of Formula I, n and m are
both 1, and at least one R?is arylheteroalkyl. In particular embodiment n and m
are both 1, one R?is H and one R? is selected from the group consisting of H,
methy], ethyl, benzyl-O-CH:-, i-propyl, -CH(CH3)OBn, -CH.CH(CH3)-O-tBu,
-CH(CHs)OH, -CH20H, -CHzOtBu, ~-CH2CH2NHz, -CH2CHz2NH-P (where P is a
protecting group such as Boc, Ac, methanesulfony], etc.), -CH2CHz-morpholine, -
CH2C(O)OH, -CH2C(O)OtBu, and -CH2C(O)-NHa.

In still another embodiment of the compounds of Formula |, R*is H, alkyl,
substituted alkyl, and heteroalkyl, wherein alkyl, substituted alkyl, and
heteroalkyl are any alkyl, substituted alkyl, or heteroalkyl defined or disclosed
herein. A particular embodiment, R? is H.

In still another embodiment of the compounds of Formula I, R¢ is H, alkyl,
substituted alkyl, and heteroalkyl, wherein alkyl, substituted alkyl, and
heteroalkyl are any alkyl, substituted alkyl, or heteroalkyl defined or disclosed
herein. A particular embodiment, R¢ is H.

In still another embodiment of the compounds of Formula I, R® and R* are
each one or more substituents independently selected from the group consisting
of H, alkyl, substituted alkyl, halogen, aryl, substituted aryl, heterocycly],
substituted heterocyclyl, and -CN, wherein when R® or R® are alkyl, substituted
alkyl, halogen, aryl, substituted aryl, heterocyclyl, or substituted heterocyclyl,
said alkyl, substituted alkyl, halogen, aryl, substituted aryl, heterocyclyl, or
substituted heterocyclyl are any such groups defined or disclosed herein.

In still another embodiment of the compounds of Formula I, R® and R® are

the same. In a particular embodiment R® and R® are both H.
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In still another embodiment of the compounds of Formula I, R? and R® are
different. In a particular embodiment R®is alkyl and R? is H. in another
particular embodiment, R® is i-propyl and R? is H.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an —alkylene-aryl group, wherein said alkylene and
aryl moieties are any alkylene and aryl moieties defined or exemplified herein,
optionally substituted on the alkylene and/or aryl with one or more of any
substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an —alkylene-aryl-alkylene-aryl group, wherein said
alkylene and aryl moieties are any alkylene and aryl moieties defined or
exemplified herein, optionally substituted on the alkylene and/or aryl with one or
more of any substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-aryl-alkylene-heteroaryl group,
wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
heteroaryl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl, and/or heteroaryl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*-Ar)p moieties is an -alkylene-heteroaryl-alkylene-heteroaryl group,
wherein said alkylene and heteroaryl moieties are any alkylene and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or heteroaryl with one or more of any substituents defined or exemplified
herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-heteroaryl-alkylene-aryl group,
wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
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heteroaryl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl, and/or heteroaryl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A~(L*-Ar), moieties is an —alkylene-aryl-aryl group, wherein said alkylene
and aryl moieties are any alkylene and aryl moieties defined or exemplified
herein, optionally substituted on the alkylene and/or aryl with one or more of
any substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an —alkylene-aryl-O-aryl group, wherein said
alkylene and aryl mojeties are any alkylene and aryl moieties defined or
exemplified herein, optionally substituted on the alkylene and/or aryl with c;ne or
more of any substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an —alkylene-aryl-CH2-O-aryl group, wherein said
alkylene and aryl moieties are any alkylene and aryl moieties defined or
exemplified herein, optionally substituted on the alkylene and/or aryl with one or
more of any substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an —alkylene-aryl-OCH:-aryl group, wherein said
alkylene and aryl moieties are any alkylene and aryl moieties defined or
exemplified herein, optionally substituted on the alkylene and/or aryl with one or
more of any substituents defined or exemplified herein.

In yet another embodiment of the c.:ompounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an —alkylene-aryl-NH-aryl group, wherein said
alkylene and aryl moieties are any alkylene and aryl moieties defined or
exemplified herein, optionally substituted on the alkylene and/or aryl with one or

more of any substituents defined or exemplified herein.
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In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an —alkylene-aryl-heterocyclyl group, wherein said
alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and heterocyclyl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heterocyclyl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p, moieties is an -alkylene-aryl-O-heterocyclyl group, wherein
said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*-Ar)p moieties is an -alkylene-aryl-CH2-O-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an -alkylene-aryl-OCH:-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the '
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-aryl-NH-heterocyclyl group, wherein
said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and

heterocyclyl moieties defined or exemplified herein, optionally substituted on the
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alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*Ar), moieties is an —alkylene-heterocyclyl-aryl group, wherein said
alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and heterocyclyl’
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heterocyclyl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -[3-A-(L%-Ar), moieties is an -alkylene-heterocyclyl-O-aryl group, wherein
said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -[3-A-(L4-Ar), moieties is an -alkylene-heterocyclyl-CHz-O-aryl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-heterocyclyl-OCH:-aryl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein. |

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*-Ar)p moieties is an -alkylene-heterocyclyl-NH-aryl group, wherein
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said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein. .

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-heterocyclyl-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L%Ar), moieties is an -alkylene-heterocyclyl-O-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene—heterocyclyl—CHz-O-heteroéyclyl
group, wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene,
aryl, and heterocyclyl moieties defined or exemplified herein, optionally
substituted on the alkylene and/or aryl and/or heterocyclyl with one or more of
any substituents defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L*-A-(L*-Ar), moieties is an -alkylene-heterocyclyl-OCHz-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents

defined or exemplified herein.
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In yet another embodiment of the compounds of Formula I, at least one of
the -L*-A-(L*-Ar), moieties is an -alkylene-heterocyclyl-NH-heterocyclyl group,
wherein said alkylene, aryl, and heterocyclyl moieties are any alkylene, aryl, and
heterocyclyl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heterocyclyl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*Ar), moieties is an —alkylene-aryl-heteroaryl group, wherein said
alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-aryl-O-heteroaryl group, wherein said
alkylene, ary], and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-aryl-CH2-O-heteroaryl group, wherein
said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein. .

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-aryl-OCHz-heteroaryl group, wherein
said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl

moieties defined or exemplified herein, optionally substituted on the alkylene
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and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an —alkylene~ary1—NH—hetéroaryl group, wherein
said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an —alkylene-heteroaryl-aryl group, wherein said
alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar), moieties is an -alkylene-heteroaryl-O-aryl group, wherein said
alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L-Ar), moieties is an -alkylene-heteroaryl-CHz-O-aryl group, wherein
said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
‘exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L#-Ar), moieties is an -alkylene-heteroaryl~-OCHo.-aryl group, wherein
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said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein. |

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L%-Ar)p moieties is an -alkylene-heteroaryl-NH-aryl group, wherein
said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula J, at least one of
the -L3-A-(L*Ar), moieties is an -alkylene-heterocyclyl-heteroaryl group, wherein
said alkylene, aryl, and heteroaryl meieties are any alkylene, aryl, and heteroaryl
moieties defined or exemplified herein, optionally substituted on the alkylene
and/or aryl and/or heteroaryl with one or more of any substituents defined or
exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L*-Ar)p moieties is an -alkylene-heterocyclyl-O-heteroaryl group,
wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
heteroaryl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heteroaryl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula ], at least one of

. the -L3-A-(L*-Ar), moieties is an -alkylene-heterocyclyl-CH2-O-heteroaryl group,

wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
heteroaryl moieties defined or exemplified herein, optionally substituted on the
alkylene and/or aryl and/or heteroaryl with one or more of any substituents

defined or exemplified herein.
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In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A~(L%-Ar)p moieties is an -alkylene-heteroaryl-OCHz-heteroaryl group,
wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
heteroaryl moieties defined or exemplified herein, .optionally substituted on the
alkylene and/or aryl and/or heteroaryl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3-A-(L% Ar), moieties is an -alkylene-heteroaryl-NH-heteroaryl group,
wherein said alkylene, aryl, and heteroaryl moieties are any alkylene, aryl, and
heteroaryl moieties defined or exemplified 1'1erein, optionally substituted on the
alkylene and/or aryl and/or heteroaryl with one or more of any substituents
defined or exemplified herein.

In yet another embodiment of the compounds of Formula I, at least one of
the -L3>-A-(L%*Ar)p moieties is an alkyl group.

In yet another embodiment of the compounds of Formula I, both of the
-L3-A-(L%-Ar), moieties are alkyl groups, wherein tﬁe alkyl groups are the same or
different.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar)p moieties are -CHz-phenyl and X and Y are both -CH:-heterocyclyl.

In yet another embodiment of the compounds of Formula ], both -L3-A-
(L*-Ar)p moieties are -CHz-phenyl and Y is -CHz-heterocyclyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar)p moieties are -CHz-phenyl and X is -CHz-heterocyclyl.

In yet another embodiment of the compounds of Formula I, both -L3*-A-
(L*-Ar), moieties are -CHz-phenyl and Y is ~CHz-thiazolyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-

(L*-Ar), moieties are —-CHz-phenyl and X is ~-CHz-thiazolyl.
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In yet-another embodiment of the compounds of Formula I, both -1.3-A-
(L*-Ar), moieties are —-CH>-phenyl and X and Y are both -CHo-thiazolyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are —-CH>-phenyl, X and Y are both -CHa-thiazolyl, and n and m
are both 1.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar)p moieties are -CHz-phenyl, X and Y are both -CH>-thiazolyl, n and m are
both 1, and at least one R?is a C1-Cs alkyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are -CHa-phenyl, X and Y are both -CHz-thiazolyl, n and m are
both 1, and at least one R?is a Ci-Cs hydroxyalkyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are -CHz-phenyl], X and Y are both -CHa-thiazolyl, n and m are
both 1, and at least one R? is a C2-Cio alkoxyalkyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are -CHz-phenyl], X and Y are both -CH>-thiazolyl, n and m are
both 1, and at least one R? is a C7-Chs arylalkyloxyalkyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are —-CHaz-phenyl, X and Y are both -CHo-thiazolyl, n and m are
both 1, and at least one R? is a C1-Cs aminoalkyl.

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar)p moieties are —-CHz-phenyl, X and Y are both -CHz-thiazolyl, n and m are
both 1, and at least one R?is a C1-Cs aminoalkyl substituted on the nitrogen with
an amine protecting gi-oup selected from acyl, alkylsulfonyl, arylsulfonyl,
heterocyclylacy], and benzyl. .

In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar), moieties are —CHz-phenyl, X and Y are both -CHe-thiazolyl, n and m are

both 1, and at least one R2 is a substituted or unsubstituted heterocyclylalkyl.
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In yet another embodiment of the compounds of Formula I, both -L3-A-
(L*-Ar)p, moieties are ~-CHz~-phenyl, X and Y are both -CHz-thiazolyl, n and m are
both 1, and L? is —-CHo-.

In yet another embodiment of the compounds of Formula ], at least one
-L3-A-(L*Ar), moiety is~CHz-phenyl-CHz-phenyl.

In yet another embodiment of the compounds of Formula 1, at least one
-L3-A-(L*Ar), moiety is—~CHz2- heteroaryl-CHz-phenyl.

In yet another embodiment of the compounds of Formula |, at least one
-L3-A-(L*-Ar)p moiety is~CHz-phenyl-CHz-heteroaryl.

In yet another embodiment of the compounds of Formula I, at least one
-L3-A-(L4-Arx), moiety is—~CHz- heteroaryl-CHz-heteroaryl.

In yet another embodiment of the compounds of Formulal, X and Y are
both heterocyclylalkyl.

In yet another embodiment of the compounds of Formula I, X and Y are
both heteroarylalkyl.

In another embodiment of the compounds of Formula I, L! is -C(O)-, R*is
H, and both -L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl.

In another embodiment of the compounds of Formula I, L' is -C(O)-, R* is
H, both —L?-A-~(L*-Ar)p groups are substituted or unsubstituted benzyl, and L? is —
CHo>-. ‘

In another embodiment of the compounds of Formula I, L' is -C(O)-, R* is
H, both —L3-A-(L*Ar)p groups are substituted or unsubstituteci benzyl, L? is —
CHo-, and m and n are both 1.

In another embodiment of the compounds of Formula I, L! is -C(O)-, Rt is
H, both -L3-A-~(L*-Ar)p groups are substituted or unsubstituted benzyl, L? is -
CH:>-, m and n are both 1, and R'is H.
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In another embodiment of theé compounds of Formula I, L' is -C(O)-, R* is
H, both -L3-A-(L*-Ar), groups are substituted or unsubstituted benzy}, L?is —
CHz-, m and n are both 1, R' is H, and Z! is -N(alkyl)-.

In another embodiment cﬁ the compounds of Formula I, L' is -C(O)-, R* is
H, both -L3*-A-(L*-Ar)p groups are substituted or unsubstituted benzyl, L?is -
CHb>-, m and n are both 1, R' is H, and Z' is -N(CHa)-.

In another embodiment of the compounds of Formula I, L! is -C(O)-, R*is
H, both —L3-A~(L*Ar), groups are substituted or unsubstituted benzyl, L2 is
CIHz-, m and n are both 1, R' is H, Z" is -N(alkyl)-, and Z? is —O-.

In another embodiment of the compounds of Formula ], L' is -C(O)-, R*is
H, both —-L3-A-(L*-Ar)p groups are substituted or unsubstituted benzyl, L? is -
CHz-, m and n are both 1, R is H, Z is -N(CHa)-, and Z2 is -O-.

In another embodiment of the compounds of Formula I, L is -C(O)-, R*is
H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L?is -
CHa-, m and n are both 1, R is H, Z' is -N(alkyl)-, Z? is ~O-, and Y is substituted
or unsubstituted -CHz-4-thiazole.

In another embodiment of the compounds of Formula I, L' is -C(O)-, R*is
H, both -L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L?is —
CHz-, m and n are both 1, R is H, Z? is -N(alkyl)-, Z? is -O-, and R8-Y is —CHz-(2-
alkyl-4-thiazole).

In another embodiment of the compounds of Formula ], L' is -C(O)-, R* is
H, both —L3-A-(L*-Ar)p groups are substituted or unsubstituted benzy], L2is -
CHz-, m and n are both 1, R is H, Z! is -N(H)-, Z?is -O-, and RE-Y is —CH>-(2-iPr-
4-thiazole). .

In another embodiment of the compounds of Formula I, L' is -C(O)-, R*is
H, both —L3-A-(L*Ar)p groups are substituted or unsubstituted benzyl, L2 is —
CHz-, m and n are both 1, R' is H, Z' is -N(alkyl)-, Z? is —O-, Y is substituted or
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unsubstituted —CH>-4-thiazole, and X is substituted or unsubstituted ~CH3-5-
thiazole.

In another embodiment of the compounds of Formula I, L' is -C(O)-, R* is
H, both —L3-A-(L%-Ar), groups are substituted or unsubstituted benzyl, L2 is —
CH2-, m and n are both 1, R'is H, Z! is -N(alkyl)-, Z? is —-O-, Y is substituted or
unsubstituted -CH:-4-thiazole, and X is unsubstituted ~CHa-5-thiazole.

In another embodiment of the compounds of Formula I, L! is -C(O)-, R*is
H, both —L3-A-(L4-Ar), groups are substituted or unsubstituted benzyl, L?is —
CHz-, m and n are both 1, R' is H, Z! is -N(H)-, Z? is -O-, R®-Y is ~CHa2-(2-iPr-4-
thiazole), and X is unsubstituted —CH>-5-thiazole.

In another embodiment of the compounds of Formula I, each R? is
independently H or hydroxyalkyl.

In another embodiment of the compounds of Formula I, each R? is
independently H or heterocyclylalkyl.

In another embodiment of the compounds of Formula I, each R? is
independently H or ~-CHz-heterocyclyl, wherein said heterocyclyl is a 5- or 6-
membered ring having at least one ring nitrogen atom.

In another embodiment of the compounds of Formula I, each R? is
independently H or -CHz-heterocyclyl, wherein said heterocyclyl is a 6-
membered ring having at least one ring nitrogen atom.

In another embodiment of the compounds of Formula I, each R? is
independently H or -CHa-heterocyclyl, wherein said heterocyclyl is a 6-
membered ring having at least one ring nitrogen atom, where the -CHz- moiety
thereof is bonded to the ring nitrogen atom.

In another embodiment of the compounds of Formula I, each R? is
independently H or ~CHz-heterocyclyl, wherein said heterocyclyl is selected from
the group consisting of piperadyl, piperazyl, and morpholinyl.
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In another embodiment of the compounds of Formula I, each R? is
independently H or ~CHax-heterocyclyl, wherein said heterocyclyl is selected from
the group consisting of piperadyl, piperazyl, and morpholinyl, and the —CH:-
moiety thereof is bonded to a ring nitrogen atom of the heterocyclyl.

In another embodiment of the compounds of Formula I, each R?is
independently H or aminoalkyl.

In another embodiment of the compounds of Formula I, each R? is
independently H or aminoalkyl substituted with an amine protecting group
selected from the group consisting of acetyl, alkylsulfonyl, Boc, Cbz, and Fmoc.

In another embodiment of the compounds of Formula I, each R? is
independently H or ethylacetamide (-CH2CH2NHC(O)CHa).

In another embodiment of the compounds of Formula ], L' is -C(O)-, R*is
H, both —-L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L% is —
CH2-, m and n are both 1, R' is H, Z' is -N(H)-, Z2is -O-, R®-Y is —-CHz-(2-iPr-4-
thiazole), X is unsubstituted -CHz-5-thiazole, and R? is independently H or
hydroxyalkyl.

In another embodiment of the compounds of Formula I, L! is -C(O)-, R* is
H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L2 is —
CHa2-, m and n are both 1, R'is H, Z' is -N(H)-, Z2is -O-, R8-Y is —CH2-(2-iPr-4-
thiazole), X is unsubstituted -CHz-5-thiazole, and one R2is H and the other R? is
hydroxyalkyl.

In another embodiment of the compounds of Formula ], L! is -C(O)-, R* is
H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L2 is —
CH>-, m and n are both 1, R'is H, Z'is -N(H)-, Z?is -O-, R8-Y is —CH2-(2-iPr-4-
thiazole), X is unsubstituted -CH>-5-thiazole, and one R2?is H and the other R2 is
hydroxymethyl.

In another embodiment of the compounds of Formula I, L' is -C(O)-, R¢ is

H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, 1.2 is —
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CH2-, m and n are both 1, R is H, Z' is -N(H)-, Z2 is —-O-, R®-Y is ~CHz-(2-iPr-4-
thiazole), X is unsubstituted -CHz-5-thiazole, and each R? is independently H or —
CHz-heterocyclyl, wherein said heterocyclyl is a 5- or 6-membered ring having at
least one ring nitrogen atom.

In another embodiment of the compounds of Formula ], L' is -C(O)-, R* is
H, both -L3-A-(L*-Ar)p, groups are substituted or unsubstituted benzyl, 1.2is —
CH>-, m and n are both 1, R'is H, Z' is -N(H)-, Z? is -O-, R8&-Y is —CH>-(2-iPr-4-
thiazole), X is unsubstituted -CH2-5-thiazole, and each R? is independently H or —
CHz-heterocyclyl, wherein said heterocyclyl is selected from the group consisting
of piperadyl, piperazyl, and morpholinyl, and the —-CH:- moiety thereof is
bonded to a ring nitrogen atom of the heterocyclyl

In another embodiment of the compounds of Formula I, L? is -C(O)-, R* is
H, both —-L*-A-(L*-Ar), groups are substituted or unsubstituted benzyl, 1.2 is -
CHz-, m and n are both 1, R'is H, Z! is -N(H)-, Z2is -O-, R8-Y is —CH2~(2-iPr-4-
thiazole), X is unsubstituted -CHgz-5-thiazole, and one R? is H and the other R?2is —
CHoz-heterocyclyl, wherein said heterocyclyl is selected from the group consisting
of piperadyl, piperazyl, and morpholinyl, and the -CH2- moiety thereof is
bonded to a ring nitrogen atom of the heterocycly!l '

In another embodiment of the compounds of Formula [, L' is -C(O)-, R* is
H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L2 is —
CHz-, m and n are both 1, R'is H, Z' is -N(H)-, 22 is —O-, R®-Y is —~CH2-(2-iPr-4-
thiazole), X is unsubstituted -CHz-5-thiazole, and each R? is independently H or
aminoalkyl substituted with an amine protecting group sélected from the group
consisting of acetyl, alkylsulfonyl, Boc, Cbz, and Fmoc.

In another embodiment of the compounds of Formula I, L! is -C(O)-, R* is
H, both -L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, 1.2 is —
CHz-, m and n are both 1, R'is H, Z is -N(H)-, Z? is -O-, R8-Y is -CHz-(2-iPr-4-
thiazole), X is unsubstituted -CH:-5-thiazole, and one R2 is H and the other R?is
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aminoalkyl substituted with an amine protecting group selected from the group -
consisting of acety], alkylsulfonyl, Boc, Cbz, and Fmoc.

In another embodiment of the compounds of Formula [, L! is -C(O)-, R* is
H, both —L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl; L2is—
CHz-, m and n are both 1, R'is H, Z' is -N(H)-, Z?is -O-, R8-Y is ~CH-(2-iPr-4-
thiazole), X is unsubstituted -CH:-5-thiazole, and one R?is H and the other R2 is
ethylacetamide (-CH:2CH2INHC(O)CHs).

In another embodiment of the compounds of Formula I, L' is -C(O)-, R4 is
H, both -L3-A-(L*-Ar), groups are substituted or unsubstituted benzyl, L2 is —
CHz-, m and n are both 1, R'is H, Z is -N(alkyl)-, Z? is -O-, and Y is substituted
or unsubstituted -CHa-thiazole.

In still another embodiment, the compounds of Formula I, or
pharmaceutically acceptable salts, solvates, esters, or sterecisomers thereof, have

the structure shown in Formula ITA:

1“./U\H)\n’ \(\)\

R12
Formula IIA

wherein R" and R are each independently heterocyclyl or substituted
heterocyclyl; and R'?, R"?, R", and R are each independently H, -Ci+ alkyl or -Ci4
substituted alkyl.

In still another embodiment of the compounds of Formula IIA, R® is H, -
Ci4 alkyl, -(CH2)o1CR7R®¥OR?, -(CHz2)osCR7R6NR*R2, -(CHz)o-sCR"R’aNR’?C(O)-
NR#R?, -(CH2)13C(O)R%, ~(CH?z)135(0)2R? or -(CH2)13-R*%; R™ and R are each
independently H, -Ci+ alkyl or arylalkyl; R and R are each independently H or
Cia aikyl; R"is H, -Ci4 alkyl or arylalkyl; R® and R? are each independently H, -
Cia alkyl, -C(O)RY or -5(O)2R'7; or R? and R?, taken together with the nitrogen

atom to which they are attached, form an unsubstituted or substituted 5-6
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membered heterocyclyl ring containing 1-2 heteroatoms selected from the group
consisting of N and O; R2is H, -Cisalkyl, -OR' or -NR?R?; and R% is an
unsubstituted or substituted 5-6 membered heterocyclyl ring containing 1-2
heteroatoms selected from the group consisting of N and O.

In still another embodiment of the compounds of Formula ITA, R® is -
(CH2)o3CRVR'® NR?R?, -(CH2)o3CR"R"®NR7C(O)-NR»®R?, or -(CHz2)1+-R? wherein
R* and R* form a 5-6 membered heterocyclyl ring containing 1-2 heteroatoms
selected from the .group consisting of N and O or R® is an unsubstituted or
substituted 5-6 membered heterocyclyl ring containing 1-2 heteroatoms selected
from the group consisting of N and O, and the 5-6 membered heterocyclyl ring is
optionally substituted with a Cizalkyl.”

In still another embodiment of the compounds of Formula IIA, R is -
(CH2)oaCR"R™OR'. In a particular embodiment, R is a Ci2 hydroxyalkyl or a
Cis alkoxyalkyl group. ‘

In still another embodiment of the compounds of Formula IIA, R* is -
(CH2)e3CRVR™®NR*R?. In a particular embodiment, R® is a Cisalkylene-NH:
group, Ci4alkylene-NHP (wherein P is a protecting group such as Boc, Fmoc,
Cbz, Ac, trifluoroacetyl, toluenesulfony group, benzyl, etc.), or Cisalkylene-
N(alkyl)2 group.

In still another embodiment of the compounds of Formula IIA, R is -
(CH:)MCR""R“NR‘7C(O)-NR2°R2‘. In a particular embodiment, R® is a
Cisalkylene-C(O)NH: group or Cisalkylene-C(O)N(alkyl): group.

In still another embodiment of the compounds of Formula IIA, R, R®?, R*,
R™, R%, and R are each independently selected from the groups shown in the

Table, below:

L R l R2 I RB J RM | R | R16 l
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In still another embodiment of the compounds of Formula IIA, R" is

substituted or unsubstituted heterocyclyl, R" is alkyl, R is substituted or
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unsubstituted heterocyclylalkyl, R' and R* are each independently substituted
or unsubstituted arylalkyl, and R is substituted or unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula IIA, R" is
substituted heterocyclyl, R'2is alkyl, R is unsubstituted heterocyclylalkyl, R
and R are both unsubstituted arylalkyl, and R* is unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula IIA, R" is
substituted or unsubstituted heterocyclyl, R'?is alkyl, R is hydroxyalkyl, R
and R are each independently substituted or unsubstituted arylalkyl, and R'¢ is
substituted or unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula IIA, R''is
substituted heterocyclyl, R'?is alkyl, R® is hydroxyalkyl, R™ and R are both
unsubstituted arylalkyl, and R'6 is unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula ITA, R" is
substituted or unsubstituted heterocyclyl, R" is alkyl, R* is protected or
unprotected aminoalkyl], R and R* are each independently substituted or
unsubstituted arylalkyl, and R' is substituted or unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula IIA, R" is
substituted heterocyclyl, R is alkyl, R™ is protected aminoalkyl, R™ and R* are
both unsubstituted arylalkyl, and R'¢ is unsubstituted heterocyclyl.

In still another embodiment of the compounds of Formula 1A, R is
substituted heterocyclyl, R* is alkyl, R™ is acylated aminoalkyl, R™ and R" are
both unsubstituted arylalkyl, and R* is unsubstituted heterocyclyl.

In another embodiment, the compounds of Formula I, or pharmaceutically
acceptable salts, solvates, stereoisomers and/or esters thereof, have the following

structure IIB:
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R13
R10 \ /\(\ )w( N /lk
N%Rmb
Formula IIB

R and R'® are each independently H or -Ci4 alkyl; R™2is H or -CHs; R is H, -C-
a alkyl, -(CH2)e1CRVR'80OR", -(CH2)0-sCR7R*NR2*R?, -(CH2)03CRVRNR7C(O)
NR2*R?, -(CH2)1-2C(O)R?, -(CH2)135(0)2R* or -(CHz)13-R?; R" and R'S are each
independently H, -Ci4 alkyl or arylalkyl; R and R'8 are each independently H or
-Cia alkyl; R" is H, -Ci4 alkyl or arylalkyl; R* and R* are each independently H, -
Cia alkyl, -C(O)RY or -5(0)2R"; or R and R?, taken together with the nitrogen
atom to which they are attached, form an unsubstituted or substituted 5-6
membered heterocyclyl ring containing 1-2 heteroatoms selected from the group
consisting of N and O; R? is H, -Cisalkyl, -OR" or -NR¥R?; and R% is an
unsubstituted or substituted 5-6 membered heterocyclyl ring containing 1-2
heteroatoms selected from the group consisting of N and O.

In still another embodiment of the compounds of Formula IIB, R® is -
(CH2)03CRR™®NR*R?, -(CH2)0sCR"” R NR"C(O)-NR*R?*, or -(CH2z)1-3-R* wherein
R and R form a 5-6 fnembered heterocyclyl ring containing 1-2 heteroatoms
selected from the group consisting of N and O or R® is an unsubstituted or
substituted 5-6 membered heterocyclyl ring containing 1-2 heteroatoms selected
from the group consisting of N and O, and the 5-6 membered heterocyclyl ring is
optionally substituted with a Cizalkyl.

In another embodiment, the compounds of Formula I, or pharmaceutically
acceptable salts, solvates, stereoisomers and/or esters thereof, have the following

structure IIC:
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(

Formula IIC ‘

wherein: R is H, -Ci4 alkyl, -(CHz2)o1CR7R™¥OR", -(CH2)o3CRR*NR*R?, -(CHz)o-
3CR7RBNRYC(O) NR*R?, -(CH2)13C(O)R2 or -(CH2)13-R%; R and R'8 are each
independently H or Cis alkyl; R" is H, -Ci4 alkyl or arylalkyl; R and R* are each
independently H, -Cis alkyl, -C(O)R"” or -S(O)2R"’; or R¥* and R?, taken together
with the nitrogen atom to which they are attached, form a 5-6 membered
heterocyclyl ring containing 1-2 heteroatoms selected from the group consisting
of N and O; R? is H, -Cisalkyl, -OR or -NR*R?¥; and R* is a 5-6 membered
heterocyclyl ring containing 1-2 heteroatoms selected from the group consisting
of N and O.

In still another embodiment of the compounds of Formula IIC, R* is -
(CHz2)e-3CRVRENR*R?, -(CHz)o:CR7R"NR"7C(0O)-NR*R?, or ~(CH2)1s-R® wherein

R% and R* form a 5-6 membered heterocyclyl ring containing 1-2 heteroatoms

‘selected from the group consisting of N and O or R® is an unsubstituted or

substituted 5-6 membered heterocyclyl ring containing 1-2 heteroatoms selected
from the group consisting of N and O, and the 5-6 membered heterocyclyl ring is
optionally substituted with a Ci2alkyl.

In still another embodiment of the compounds of Formula IIC, R is -
(CH2)e3CRVRNR*R?. In a particular embodiment, R'3 is a Cisalkylene-NHa

group, Cisalkylene-NHP (wherein P is a protecting group such as Boc, Fmoc,
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Cbz, Ac, trifluoroacetyl, toluenesulfony group, benzyl, etc.), or Cisalkylene-
N(alkyl): group.

In still another embodiment of the compounds of Formula IIC, R® s -
(CH2)oaCRVRNR7C(O)-NR?R?. In a particular embodiment, R is a
Cisalkylene-C(O)NH2 group or Cisalkylene-C(O)N(alkyl): group.

In still another embodiment of the compounds of Formula IIC, R is -

CH20H, -CH2CH2NHC(O)CHs or

%*CHgCHz-N o)

/.

In another embodiment, the compounds of of the present invention, or

pharmaceutically acceptable salts, solvates, stereoisomers and/or esters thereof,

have the following structure IID:

(L*-Ar),
|
A
R! >3 RS
z! |!1 L! lil z2
R8—y~ T Y \T Z \Ir S x—R®
o R? R® R4 Li_ O
1
(L%-Ar),
Formula IID

wherein,

L' is selected from the group consisting of ~C(R¢)z-, -C(O)-, -5(0z2)-, -N(R?)-C(O)-,
and -O-C(O)-;

each L? is independently a covalent bond, an alkylene, or substituted alkylene;

each L* is independently selected from the group consisting of a covalent bond,
alkylene, substituted alkylene, -O-, -CH2-O-, and -NH-;

each A is independently selected from the group consisting of H, alkyl,
substituted alkyl, aryL substituted aryl, heterocyclyl, and substituted

heterocycly],
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with the proviso that when A is H, p is 0;

Z' and Z2 are each independently -O- or -N(R?)-;

Y and X are independently selected from the group consisting of heterocyclyl and
heterocyclylalkyl;

each Ar is independently selected from the group consisting of aryl, substituted
aryl, heteroaryl, and substituted heteroaryl;

RY, R? and R® are each independently selected from the group consisting of H,
alkyl, substituted alkyl, arylalkyl, and substituted arylalkyl;

R2is independently selected from the group consisting of H, alkyl, substituted
alkyl, alkoxyalkyl, hydroxyalky], arylheteroalkyl, substituted arylheteroalkyl,
arylalkyl, substituted arylalky], heterocyclylalkyl, substituted
heterocyclylalkyl, aminoalkyl, substituted aminoalkyl, -alkylene-C(O)-OH, -
alkylene-C(0O)-Oalkyl], -alkylene-C(O)amino, -alkylene-C(O)-alkyl;

R* and R° are independently selected from the group consisting of H, alkyl,
substituted alkyl, and heteroalkyl;

each R’ is independently selected from the group consisting of H, alkyl,
substituted alkyl, heteroalkyl, carbocyclyl, substituted carbocyclyl],
heterocyclyl, and substituted heterocyclyl;

R® and R? are each one or more substituents independently selected from the
group consisting of H, alkyl, substituted alkyl, halogen, aryl, substituted ary],
heterocyclyl, substituted heterocyclyl, and -CN; and

each p is independently O or 1.

In another embodiment of the compounds of Formula IID, L is -C(R6)z-.

In another embodiment of the compounds of Formula IID, L is -CHo-.

In another embodiment of the compounds of Formula IID, each L3 is
alkylene.

In another embodiment of the compounds of Formula IID, each L? is -CHz-

72



10

15

20

25

WO 2008/010921 PCT/US2007/015604

In another embodiment of the compounds of Formula IID, each A is aryl
or substituted aryl.

In another embodiment of the compounds of Formula IID, each A is
phenyl or substituted phenyl.

In another embodiment of the compounds of Formula IID, X is
heterocyclylalkyl.

In another embodiment of the compounds of Formula IID, X is
thiazolylmethyl.

In another embodiment of the compounds of Formula IID, Y is
heterocyclylalkyl.

In another embodiment of the compounds of Formula IID, Y is
thiazolylmethyl.

In another embodiment of the compounds of Formula IID, Z' is -N(R7?)-.

In another embodiment of the compounds of Formula IID, Z! is -NH-.

In another embodiment of the compounds of Formula IID, Z' is -N(alkyl)-.

In another embodiment of the compounds of Formula IID, Z! is -N(CHs)-.

In another embodiment of the compounds of Formula IID, Z2is -O-.

In another embodiment of the compounds of Formula IID, L! is -C(R®)2-
and X and Y are heterocyclylalkyl.

In another embodiment of the compounds of Formula IID, L! is -CHz- and
X and Y are heterocyclylalkyl.

In another embodiment of the compounds of Formula IID, L' is -CHz- and
X and Y are thiazolylmethyl. |

In another embodiment of the compounds of Formula IID, L' is -C(R¢)2-
and Z' is -N(R")-.

In another embodiment of the compounds of Formula IID, L' is -CH2- and

Z1 is -N(R")-.
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In another embodiment of the compounds of Formula IID, L' is -CHz- and
Z' is -NH-.

In another embodiment of the compounds of Formula IID, L' is -CHz- and
Z' is -N(alkyl)-.

In another embodiment of the compounds of Formula IID, L is -CHz- and
Z' is —-N(CHa)-.

In another embodiment of the compounds of Formula IID, L is -C(R®)2-
and Z?is ~O-.

In another embodirhent of the compounds of Formula IID, each 1.3 is
alkylene and each A is aryl or substituted aryl.

In another embodiment of the compounds of Formula IID, each L2 is -CHz-
and each A is aryl or substituted aryl.

In another embodiment of the compounds of Formula IID, each 13-A is
benzyl or substituted benzyl.

In another embodiment of the compounds of Formula IID, .X and Y are
heterocyclylalkyl and 2! is -N(R?)-.

In another embodiment of the compounds of Formula IID, X and Y are
thiazolylmethyl and Z' is -N(R7)-.

In another embodiment of the compounds of Formula IID, X and Y are
thiazolylmethyl and Z' is -N(alkyl)-.

In another embodiment of the compounds of Formula IID, X and Y are
thiazolylmethyl and Z! is -N(CHa)-.

In another embodiment of the compounds of Formula IID, X and Y are
thiazolylmethyl and Z' is -NH-. _

In another embodiment of the compounds of Formula IID, X and Y are
heterocyclylalkyl and Z2is ~O-.

In another embodiment of the compounds of Formula IID, X and Y are
thiazolylmethyl and Z2 is -O-.
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In another embodiment of the compounds of Formula IID, Z! is -N(R?)-
and Z2is -O-.

In another embodiment of the compounds of Formula IID, Z! is -N(alkyl)-
and Z2?is -O-.

In another embodiment of the compounds of Formula IID, Z? is -N(CHs)-
and Z2?is -O-.

In another embodiment of the compounds of Formula IID, Z'is -NH- and
22is -O-.

In another embodiment of the compounds of Formula IID, L1 is -C(R%)2-, X
and Y are heterocyclylalkyl, and Z?is -N(R?)-.

In another embodiment of the compounds of Formula IID, L is -CHz-, X
and Y are heterocyclylalkyl, and Z! is -N(R?)-.

In another embodiment of the compounds of Formula IID, L! is -CHz-, X
and Y are thiazolylmethyl, and Z! is -N(R")-.

In another embodiment of the compounds of Formula IID, L' is -CHz-, X
and Y are thiazolylmethyl, and Z? is -N(alkyl)-.

In another embodiment of the compounds of Formula IID, L' is -CHz-, X
and Y are thiazolylmethyl, and Z! is -N(CHs)-.

In another embodiment of the compounds of Formula IID, L is -CHz-, X
and Y are thiazolylmethyl, and 2" is -NH-.

In another embodiment of the compounds of Formula IID, L! is -C(RS)z-; X
and Y are heterocyclylalkyl; and 72 is -O-. |

In another embodiment of the compounds of Formula IID, L1 is -CHz-; X
and Y are heterocyclylalkyl; and 72 is -O-.

In another embodiment of the compounds of Formula IID, L? is -CHz+ X

and Y are thiazolylmethyl; and Z2is -O-.
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In another embodifnent of the compounds of Formula IID, L' is -C(Ré)2-;
each L2 is alkylene; each A is aryl or substituted aryl; X and Y are
heterocyclylalkyl; Z' is -N(R?)-; and Z2 is —O-.

In another embodiment of the compounds of Formula IID, L' is -CH>-;

5  each L?-A is benzyl or substituted benzyl; X and Y are thiazolylmethyl; Z' is -
N(CHb)-; and Z2is -O-.
In another embodiment of the compounds of Formula IID, L? is -CHa-;

each L3-A is benzyl or sﬁbstituted benzyl; Z!is -N(CHas)-; Z2is -O-; X is

10 Y is

In still yet another embodiment, the compounds of Formula I are named

below in tabular format (Table 6) as compounds of general Formula II:

X2
TI——Zz—T2
15 X1
Formula IL
Compounds of general formula II are depicted as a "core" structure (Z)

substituted with four moieties T1, T2, X1 and X2. The core structures Z are

depicted in Table 1. The points of attachment of T1, T2, X1 and X2 are indicated
20  on each of the core structures depicted in Table 1. Tables 2-5, respectively, show

the structures of the T1, T2, X1 and X2 moieties. The point of attachment of the

core structure Z is indicated in each of the structures of T1, T2, X1 and X2. Each
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core strﬁcture Z in Table 1, and each substituent T1, T2, X1 and X2 and Tables 2-5
is represented by a “code” comprising a letter and a number. Each structure of a
compound of Formula IT can be designated in tabular form by combining fhe
“code” representing each structural moiety using the following syntax:
Z.T1.T2.X1.X2. Thus, for example, Z1.T1A.T2B.X1A.X2A represents the

following structure:

Alk o

Alk .
v K R o
Het—AIK \"/ N \n/ “Salk—Het
o} Alk Ak O

In the structures depicted in Tables 1-5, the term “Alk” means a
substituted or unsubstituted alkyl, cycloalkyl, or alkylene group, wherein the
terms “alkyl”, “cycloalkyl”, and “alkylene” are as defined herein. “Alk” means
an alkyl or cycloalkyl group when depicted as monovalent, and an alkylene
group when depicted as divalent. “Het” is a substituted or unsubstituted
heterocyclyl or heterocyclylene group, wherein the term “heterocyclyl” is as
defined herein, and the term “heterocyclylene” means a heterocyclyl group as
defined herein, in which a hydrogen atom has been replaced by an open valence
(in analogy to alkylene), thereby defining a divalent heterocyclyl. “Het” is a
heterocyclyl when depicted as monovalent, and heterocyclylene when depicted
as divalent. “Ar” is a substitute or unsubstituted aryl or arylene group, wherein
the term “aryl” is as defined herein, and thé term “arylene” means an aryl group
as defined herein, in which a hydrogen atom has been replaced by an open
valence (in analogy to alkylene), thereby defining a divalent aryl. “Ar” is aryl
when depicted as monovalent, and arylene when depicted as divalent. When
substituted, “Alk”, “Het”, and “Ar” can be substituted with any of the
substituents defined or exemplified herein. For example, substituents of “Alk”
can include ether, halogen, -OH, amide, amine, etc., substituents of “Het” can

include alky], aryl, carbonyl, -OH, halogen, and substituents of “Ar” can include
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alkyl, aryl, -OH, halogen, etc., with the proviso that the resulting structure is
chemically reasonable, and would provide compounds which are sufficiently
stable for formulation in a pharmaceutically acceptable composition. When a
structure or substructure shown in the tables below contains more than one
“Alk”, “Het” or “Ar” group, these groups are independently selected and can be
the same or different. So, for example, each of the “Alk” grOupé of substructure

T1A are independently selected and may be the same or different.

Table 1: Core Structures

Code Core Structure
71 X1
H
T /K/\KN T2
N \u/
H
X2 (@]
72 : X1 l|xlk
T N T2
\'r)vY g
Alk X2 O
Z3 X1
H
T1 N T2
oy T
Alk X2 O
74 X1 A|\Ik
T1\N N T2
N . \n/
X2 (o]
75 X1 Alk
T H T2
) h
Alk X2 o]
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Code Core Structure
76 X1 Alk /l\lk
Ti . N T2
~ N)\/K’/ \n/
H
X2 (@]

Table 2: T1 Structures

Code  T1 Structure
T1A Alk

o)
N R
Het—Ak™” \"/ 33
(o) Alk
Alk o]
Ho Ak
Het— Alk™~ T ‘\,—T
o) Alk
All'< ?Ik 0
N N
Het—A”~ \n/ \|/“\r‘5
fe) Alk

le Alk

o)

o) Ill f

Het— Ak~ \n/ 55
. O Alk

Code T2 .Structure

. T2A -O-Alk-Het
T2B  -NH-Alk-Het
T2C -N(Alk)-Alk-Het
T2D -N(Alk)-Het

T1B

T1C

Table 3: T2 Structures
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Table 4: X1 Structures

Table 5: X2 Structures

Code
X1A
X1B
X1C
X1D
X1E

Code
X2A
X2B
xX2C
X2D
X2E

PCT/US2007/015604

X1 Structure

-Alk

-Alk-Ar

-Alk-Het
—Alk—Ar-O-Alk—Ar
-Alk-Ar-O-Alk-Het

X2 Structure

-Alk

-Alk-Ar

-Alk-Het
-Alk-Ar-O-Alk-Ar
-Alk-Ar-O-Alk-Het

Table 6: List of Compound Structures of Formula 11
Z1.T1IAT2A.X1AX2A, Z2. T1IAT2A X1A.X2A, Z3. T1AT2A X1A.X2A,

Z4TIAT2AX1A.X2A, Z5.T1IA T2A X1A.X2A, Z6. TIA.T2AX1A.X2A,

Z1.T1B.T2AX1AX2A, Z2.T1B.T2A.X1AX2A, Z3.T1IB.T2A X1A . X2A,
Z4.T1B.T2A.X1A.X2A, Z5.T1B.T2A.X1A.X2A, Z6. T1B. T2A X1A.X2A,
Z1.T1CT2AX1AX2A, Z2. T1C.T2A X1A X2A, Z3.TIC.T2A X1A.X24A,

Z4.T1C.T2A.X1A.X2A, Z5.T1C.T2A. X1A.X2A, Z6. T1C.T2A X1A.X24A,
Z1.T1ID.T2AX1A.X2A, Z2 T1ID.T2A X1A.X2A, Z3.T1D.T2A X1A.X2A,
Z4.T1D.T2A X1A.X2A, Z5. T1D.T2A X1A.X2A, Z6.T1D.T2A X1A.X2A,
Z1.T1A.T2B.X1A.X2A, Z2.T1A.T2B.X1A.X2A, Z3.T1A.T2B.X1A.X2A,
Z4.T1A.T2B.X1A.X2A, Z5.T1A.T2B.X1A.X2A, Z6.T1A.T2B.X1A.X2A,
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Z1.T1B.T2B.X1A.X2A, Z2.T1B.T2B.X1A.X2A, ZS.TlB.TZB.XlA.XZA,
Z4.T1B.T2B.X1A.X2A, Z5.T1B.T2B.X1A.X2A, Z6.T1B.T2B.X1A.X2A,
Z1.T1C.T2B.X1A.X2A, Z2.T1C.T2B.X1A.X2A, Z3.T1C.T2B.X1AX24A,
Z4.T1IC.T2B.X1A.X2A, Z5.T1C.T2B.X1A.X2A, Z6. TIC.T2B.X1A.X2A,
Z1.T1D.T2B.X1A.X2A, Z2.T1D.T2B.X1A.X2A, Z3.T1D.T2B.X1A.X2A,
Z4.T1D.T2B.X1A.X2A, Z5.T1D.T2B.X1A.X2A, Z6.T1D.T2B.X1A.X2A,
Z1.T1AT2C.X1A.X2A, Z2 T1IA.T2C.X1A.X2A, Z3.T1A.T2C.X1A.X2A,
ZAT1IAT2C.X1A.X2A, Z5.T1A.T2C.X1A.X2A, Z6. TIA.T2C.X1A.X2A,
Z1.T1B.T2C.X1A.X2A, Z2.T1B.T2C.X1A.X2A, Z3.TIBT2C.X1A X2A,
Z4.T1B.T2C X1A X2A, Z5.TIB.T2C.X1A X24, Z6.TlB.TéC.X1A.X2A,
Z1.T1C.T2C.X1A.X2A, Z2.T1C.T2C.X1A.X2A, Z3.T1C.T2C.X1A.X2A,
Z4.T1C.T2C.X1A.X24A, ZS.TIC.TZC.XIA.XZA, Z6.T1IC.T2C.X1A.X2A,
Z1.T1D.T2C.X1A.X2A, Z2 TID.T2C.X1A.X2A, Z3.TID.T2C.X1A.X2A,
Z4.T1D.T2C.X1A.X2A, Z5.T1D.T2C.X1A.X2A, Z6.T1D.T2C.X1A.X2A,
Z1.T1AT2D.X1A.X2A, Z2 TIA.T2D.X1A X2A, Z3.T1A.T2D.X1A.X2A,
Z4.T1A.T2D.X1A.X2A, Z5.T1A.T2D.X1A.X2A, Z6.T1A. T2D.X1A.X2A,
Z1.T1B.T2D.X1A.X2A, Z2.T1B.T2D.X1A.X2A, Z3.T1B.T2D.X1A.X2A,
Z4.T1B.T2D.X1A . X2A, Z5T1IB.T2D.X1A.X2A, Z6. T1B.T2D.X1A.X2A,
Z1.T1C.T2D.X1A.X2A, Z2 T1C.T2D.X1A.X2A, Z3.T1C.T2D.X1A.X24,
Z4.T1C.T2D.X1A.X2A, Z5T1C.T2D.X1A.X2A, Z6. TIC.T2D.X1A.X2A,
Z1.T1D.T2D.X1A.X2A, Z2 T1D.T2D.X1A.X2A, Z3.T1D.T2D.X1A.X2A,
Z4.TID.T2D.X1A.X2A, Z5T1ID.T2D.X1A.X2A, Z6.T1D.T2D.X1A.X2A,
Z1.T1IAT2AX1B.X2A, Z2 T1A T2A X1B.X2A, Z3.T1IA T2A. X1B.X24,
Z4.T1A.T2A X1B.X2A, Z5.T1A.T2A.X1B.X2A, Z6.T1A.T2A.X1B.X2A,
Z1.T1B.T2A.X1B.X2A, Z2.T1B.T2A.X1B.X2A, Z3.T1B.T2A:X1B.X2A,
Z4.T1B.T2A.X1B.X2A, Z5.T1B.T2A.X1B.X2A, Z6.T1B.T2A X1B.X2A,
Z1.T1C.T2A X1B.X2A, Z2.T1IC.T2A.X1B.X2A, Z3.T1C.T2A.X1B.X2A,
Z4.T1C.T2A.X1B.X2A, Z5.T1C.T2A.X1B.X2A, Z6.T1IC.T2A. X1B.X2A,
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Z1.T1D.T2A X1B.X2A, Z2.T1D.T2A.X1B.X2A, Z3.T1D.T2A . X1B.X2A,
Z4.T1D.T2A.X1B.X2A, Z5.T1D.T2A . X1B.X2A, Z6.T1D.T2A X1B.X2A,
Z1.T1A.T2B.X1B.X2A, Z2.T1A.T2B.X1B.X2A, Z3.T1A.T2B.X1B.X2A,
Z4.T1A.T2B.X1B.X2A, Z5.T1A.T2B.X1B.X2A, Z6.T1A.T2B.X1B.X2A,
Z1.T1B.T2B.X1B.X2A, Z22.T1B.T2B.X1B.X2A, Z3.T1B.T2B.X1B.X2A4,
Z4.T1B.T2B.X1B.X24A, Z5.T1B.T2B.X1B.X2A, Z6.T1B.T2B.X1B.X2A,
Z1.T1C.T2B.X1B.X2A, Z2.T1C.T2B.X1B.X2A, Z3.T1C.T2B.X1B.X2A,
Z4.T1C.T2B.X1B.X2A, Z5.T1C.T2B.X1B.X2A, Z6.T1C.T2B.X1B.X2A,
Z1.T1D.T2B.X1B.X2A, Z2.T1D.T2B.X1B.X2A, Z3.T1D.T2B.X1B.X2A,
Z4.T1D.T2B.X1B.X2A, Z5.T1D.T2B.X1B.X2A, ZG..TID.TZB.XlB.X?.A,
Z1.T1A.T2C.X1B.X2A, Z2.T1A. T2C.X1B.X2A, Z3.T1A. T2C.X1B.X2A,
Z4T1A.T2C.X1B.X2A, Z5.T1A.T2C.X1B.X24A, Z6. T1A.T2C.X1B.X2A,
Z1.T1B.T2C.X1B.X2A, Z2.T1B.T2C.X1B.X2A, Z3.T1B.T2C.X1B.X2A,
Z4.T1B.T2C.X1B.X2A, Z5.T1B.T2C.X1B.X2A, Z6.T1B.T2C.X1B.X2A,
Z1.T1C.T2C.X1B.X2A, Z2.T1C.T2C. X1B.X2A, Z3.T1C.T2C.X1B.X2A,
Z4 T1C.T2C.X1B.X2A, Z5.T1C.T2C.X1B.X2A, Z6. T1C.T2C.X1B.X2A,
Z1.T1D.T2C.X1B.X2A, Z2.T1D.T2C.X1B.X2A, Z3.T1D.T2C.X1B.X2A,
Z4.T1D.T2C.X1B.X2A, Z5.T1D.T2C.X1B.X2A, Z6.T1D.T2C.X1B.X2A,
Z1.T1A.T2D.X1B.X2A, Z2.T1A.T2D.X1B.X2A, Z3.T1A.T2D.X1B.X2A,
Z4.T1A.T2D.X1B.X2A, Z5.T1A.T2D.X1B.X2A, Z6. T1A.T2D.X1B.X2A,
Z1.T1B.T2D.X1B.X2A, Z2.T1B.T2D.X1B.X2A, Z3.T1B.T2D.X1B.X2A,
Z4.T1B.T2D.X1B.X2A, Z5.T1B.T2D.X1B.X2A, Z6.T1B.T2D.X1B.X2A,
Z1.T1C.T2D.X1B.X2A, Z2.T1C.T2D.X1B.X2A, Z3.T1C.T2D.X1B.X2A,
Z4.T1C.T2D.XIB.X2A, Z5.T1C.T2D.X1B.X2A, Z6.T1C.T2D.X1B.X24,
Z1.T1D.T2D.X1B.X2A, Z2.T1D.T2D.X1B.X2A, Z3.T1D.T2D.X1B.X2A,
Z4.T1D.T2D.X1B.X2A, Z5.T1D.T2D.X1B.X2A, Z6.T1D.T2D.X1B.X2A,
Z1.T1A.T2A.X1C.X2A, Z2.T1A.T2A.X1C.X2A, Z3.T1A.T2A.X1C.X24,
Z4.T1IAT2A X1C.X2A, Z5.TIA.T2A X1IC.X2A, Z6.T1A.T2A.X1C.X2A, ‘
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Z1.T1B.T2A X1C.X2A, Z2.T1B.T2A X1C.X2A, Z3.T1B.T2A X1C.X2A,
Z4.T1B.T2AX1C.X2A, Z5.T1B.T2AX1C.X2A, Z6. TIB.T2A X1C.X2A,
Z1.T1IC.T2A X1C.X2A, Z2.T1C. T2A X1C.X2A, Z3.T1C.T2A X1C.X2A,
ZAT1C.T2A X1C.X2A, Z5.T1C.T2A.X1C.X2A, Z6.T1IC.T2A.X1C.X2A,
Z1.T1D.T2A X1C.X2A, Z2.T1D.T2A . X1C.X2A, Z3.T1D.T2A X1C.X2A,
Z4T1D.T2A X1C.X2A, Z5.T1D.T2A . X1C.X2A, Z6.T1D.T2A X1C.X2A4,
Z1.T1IAT2B.X1C.X2A, Z2.T1A.T2B.X1C.X2A, Z3.T1A.T2B.X1C.X2A,
Z4.T1AT2B.X1C.X2A, Z5.T1A.T2B.X1C.X2A, Z6.T1A.T2B.X1C.X2A,
Z1.T1B.T2B.X1C.X2A, Z2.T1B.T2B.X1C.X2A, Z3.T1B.T2B.X1C.X2A,
Z4.T1B.T2B.X1C.X2A, Z5.T1B.T2B.X1C.X2A, Z6.T1B.T2B.X1C.X2A,
Z1.T1C.T2B.X1C.X24A, Z2.T1C.T2B.X1C.X2A, Z3.T1C.T2B.X1C.X2A,
Z4.T1C.T2B.X1C.X2A, Z5.T1C.T2B.X1C.X2A, Z6.T1C.T2B.X1C.X2A,
Z1.T1D.T2B.X1C.X2A, Z2.T1D.T2B.X1C.X2A, Z3.T1D.T2B.X1C.X2A,
Z4.T1D.T2B.X1C.X2A, Z5.T1D.T2B.X1C.X2A, Z6.T1D.T2B.X1C.X2A,
Z1.T1AT2C.X1C.X24A, Z2.T1A.T2C.X1C.X24A, Z3.T1A.T2C.X1C.X24,
Z4T1A.T2C.X1C.X2A, Z5.T1A.T2C.X1C.X2A, Z6.T1A.T2C.X1C.X2A,
Z1.T1B.T2C.X1C.X2A, Z2.T1B.T2C.X1C.X2A, Z3.T1B.T2C.X1C.X2A,
Z4.T1B.T2C.X1C.X2A, Z5.T1B.T2C.X1C.X2A, Z6.T1B.T2C.X1C.X2A,
Z1.T1C.T2C.X1C.X2A, Z2.T1C.T2C.X1C.X2A, Z3.T1C.T2C.X1C . X2A,
Z4.T1C.T2C.X1C.X2A, Z5.T1C.T2C.X1C.X2A, Z6.T1C.T2C.X1C.X2A,
Z1.T1D.T2C.X1C.X24A, Z2.T1D.T2C.X1C.X24A, Z3.T1D.T2C.X1C.X2A,
Z4.T1D.T2C.X1C.X2A, Z5.T1D.T2C.X1C.X2A, Z6.T1D.T2C.X1C.X2A,
Z1.TTAT2D X1C.X2A, Z2. T1IA.T2D.X1C.X2A, Z3.T1A.T2D.X1C.X2A,
ZAT1AT2D.X1C.X2A, Z5.T1A.T2D.X1C.X2A, Z6 T1A.T2D.X1C.X24,
Z1.T1B.T2D.X1C.X2A, Z2.T1B.T2D.X1C.X2A, Z3.T1B.T2D.X1C.X2A,
Z4.T1B.T2D.X1C.X2A, Z5.T1B.T2D.X1C.X2A, Z6.T1B.T2D.X1C.X2A,
Z1.T1C.T2D.X1C.X2A, Z2.T1C.T2D.X1C.X2A, Z3.T1C.T2D.X1C.X24A,
Z4.T1C.T2D.X1C.X2A, Z5.T1C.T2D.X1C.X2A, Z6.T1C.T2D.X1C.X2A,
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Z1.T1D.T2D.X1C.X24, Z2.T1D.T2D.X1C.X24, Z3.T1D.T2D.X1C.X24,
Z4T1D.T2D.X1C.X2A, Z5.T1D.T2D.X1C.X2A, Z6.T1D.T2D.X1C.X24,
Z1.T1A.T2A.X1D.X2A, Z2T1A.T2A.X1D.X2A, Z3.T1A. T2A X1D.X24A,
Z4.T1A.T2A X1D.X24, Z5.T1A.T2A.X1D.X2A, Z6 T1A.T2A X1D.X24,
Z1.T1B.T2A.X1D.X2A, Z2.T1B.T2A. X1D.X2A, Z3.TIB.T2A X1D X2A,
Z4.T1B.T2A X1D.X2A, Z5.T1B.T2A . X1D.X2A, Z6 T1B.T2A X1D.X2A,
Z1.T1C.T2A.X1D.X24, Z2.T1IC.T2A.X1D.X2A, Z3 TIC.T2A.X1D.X2A,
Z4T1C.T2A.X1D.X2A, Z5.T1C.T2A.X1D.X24, Z6. T1IC.T2A.X1D.X2A,
Z1.T1D.T2A.X1D.X24A, Z2.T1D.T2A.X1D.X2A, Z3.T1D.T2A X1D.X2A4,
Z4.T1D.T2A.X1D.X2A, Z5.T1D.T2A. X1D.X2A, Z6 TID.T2A X1D.X2A,
Z1.T1A.T2B.X1D.X2A, Z2.T1A T2B.X1D.X2A, Z3.T1A. T2B.X1D.X2A,
Z4.T1A.T2B.X1D.X2A, Z5.T1A.T2B.X1D.X24A, Z6.T1A.T2B.X1D.X2A,
Z1.T1B.T2B.X1D.X24A, Z2.T1B.T2B.X1D.X24A, Z3.T1B.T2B.X1D.X2A,
Z4.T1B.T2B.X1D.X2A, Z5.T1B.T2B.X1D.X2A, Z6.T1B.T2B.X1D.X2A,
Z1.T1IC.T2B.X1D.X24A, Z2.T1C.T2B.X1D.X24, Z3.T1IC.T2B.X1D.X2A,
Z4.T1C.T2B.X1D.X24A, Z5.T1C.T2B.X1D.X2A, Z6.T1C.T2B.X1D.X2A,
Z1.T1D.T2B.X1D.X2A, Z2.T1D.T2B.X1D.X2A, Z3.T1D.T2B.X1D.X2A,
Z4T1D.T2B.X1D.X2A, Z5.T1D.T2B.X1D.X2A, Z6.T1D.T2B.X1D.X2A,
Z1.TIA.T2CX1D.X2A, Z2 TIA.T2C.X1D.X2A, Z3 T1A.T2C.X1D.X24A,
Z4.T1A.T2CX1D.X24, Z5.T1A. T2C.X1D.X2A, Z6 TIA.T2C.X1D.X24A,
Z1.T1B.T2C.X1D.X2A, Z2.T1B.T2C.X1D.X24, Z3.T1B.T2C.X1D.X2A,
Z4.T1B.T2C.X1D.X2A, Z5.T1B.T2C.X1D.X2A, Z6. T1B.T2C.X1D.X2A,
Z1.T1C.T2C.X1D.X2A, Z2.T1C.T2C.X1D.X2A, Z3.T1C.T2C.X1D.X2A4,
Z4.T1C.T2C.X1D.X2A, Z5.T1C.T2C.X1D.X2A, Z6.TIC.T2C.X1D.X2A, '
Z1.T1D.T2C.X1D.X24, Z2.T1D.T2C.X1D.X24, Z3.T1D.T2C.X1D.X24,
Z4.T1D.T2C.X1D.X24A, Z5.T1D.T2C.X1D.X24A, Z6.T1D.T2C.X1D.X2A,
Z1.T1A.T2D.X1D.X24, Z2.T1A.T2D.X1D.X2A, Z3.T1A.T2D.X1D.X24,
Z4.T1A.T2D.X1D.X24A, Z5.T1A.T2D.X1D.X2A, Z6.T1A.T2D.X1D.X2A,
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Z1.T1B.T2D.X1D.X2A, Z2.T1B.T2D.X1D.X2A, Z3.T1B.T2D.X1D.X24,
Z4.T1B.T2D.X1D.X2A, Z5.T1B.T2D.X1D.X2A, Z6.T1B.T2D.X1D.X24,
Z1.T1C.T2D.X1D.X2A, Z2.T1C.T2D.X1D.X2A, Z3.T1C.T2D.X1D.X2A,
Z4.T1C.T2D.X1D.X2A, Z5.T1C.T2D.X1D.X2A, Z6.T1C.T2D.X1D.X2A,
Z1.T1D.T2D.X1D.X2A, Z2.T1D.T2D.X1D.X2A, Z3.T1D.T2D.X1D.X2A4,
Z4.T1D.T2D.X1D.X2A, Z5.T1D.T2D.X1D.X2A, Z6.T1D.T2D.X1D.X2A,
Z1.T1AT2AX1E.X2A, Z2. T1A.T2A X1E.X2A, Z3.T1A.T2AX1E.X2A,
Z4.T1A.T2AX1E.X2A, Z5.T1A.T2A X1E.X2A, Z6. T1A. T2A.X1E.X2A,
Z1.T1B.T2AX1E.X2A, Z2.T1B.T2A X1E.X2A, ZS.TIB.TZA.XlE.XiZA,
Z4.T1B.T2AX1E.X2A, Z5.T1B.T2A . X1E.X24A, Z6.T1B.T2A.X1E.X2A,
Z1.T1C.T2A.X1E.X2A, Z2.TIC. T2A. X1E.X2A, Z3.T1C.T2A.X1E.X2A,
Z4.T1C.T2A X1E.X2A, Z5.T1IC. T2A X1E.X2A, Z6.T1C.T2A X1E.X2A,
Z1.T1D.T2A X1E.X2A, Z2 T1ID.T2A X1E.X2A, Z3.T1D.T2A X1E.X24A,
Z4.T1ID.T2AX1E.X2A, Z5.T1D.T2A X1E.X2A, ZS.TID.TZA.XlE.XZA,
Z1.T1A.T2B.X1E.X2A, Z2.T1A.T2B.X1E.X2A, Z3.T1A.T2B.X1E.X24A,
Z4.T1A.T2B.X1E.X2A, Z5.T1A.T2B.X1E.X2A, Z6. T1A.T2B.X1E.X2A,
Z1.T1B.T2B.X1E.X2A, Z2. T1B.T2B.X1E.X2A, Z3.T1B.T2B.X1E.X2A,
Z4.T1B.T2B.X1E.X2A, Z5.T1B.T2B.X1E.X2A, Z6.T1B.T2B.X1E.X2A,
Z1.T1C.T2B.X1E.X2A, Z2.T1C.T2B.X1E.X2A, Z3.T1C.T2B.X1E.X2A,
Z4.T1C.T2B.X1E.X2A, Z5.T1C.T2B.X1E.X2A, Z6.T1C.T2B.X1E.X2A,
Z1.T1D.T2B.X1E.X2A, Z2.T1D.T2B.X1E.X2A, Z3.T1D.T2B.X1E.X2A,
Z4.T1D.T2B.X1E.X2A, Z5.T1D.T2B.X1E.X2A, Zé.TlD.TZB.XlE.XZA,
Z1.T1A.T2C.X1E.X2A, Z2.T1A.T2C.X1E.X2A, ZB.TlA.T2C.X1E.X2A,
Z4 T1IAT2CX1E.X2A, Z5. T1A.T2C.X1E.X2A, Z6. T1A.T2C X1E.X2A,
Z1.T1B.T2C.X1E.X2A, Z2.T1B.T2C.X1E.X2A, Z3.T1B.T2C.X1E.X2A,
Z4.T1B.T2C.X1E.X2A, Z5.T1B.T2C.X1E.X2A, Z6.T1B.T2C.X1E.X2A,
Z1.T1IC.T2C.X1E.X2A, Z2. T1IC.T2C. X1E.X24A, Z3.T1C.T2C.X1E.X2A,
Z4.T1C.T2C.X1E.X2A, Z5.T1C.T2C.X1E.X2A, Z6.TIC.T2C.X1E.X2A,
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Z1.T1D.T2C.X1E.X2A, Z2.T1D.T2C.X1E.X24, Z3.T1D.T2C.X1E.X2A,
Z4.T1D.T2C.X1E.X2A, Z5.T1D.T2C.X1E.X2A, Z6.T1D.T2C.X1E.X2A,
Z1.T1AT2D.X1E.X2A, Z2.T1A.T2D.X1E.X2A, Z3.T1A. T2D.X1E.X2A,
Z4.T1AT2D.X1E.X2A, Z5.T1A.T2D.X1E.X2A, Z6.T1A.T2D.X1E.X2A,
Z1.T1B.T2D.X1E.X2A, Z2.T1B.T2D.X1E.X2A, Z3.T1B.T2D.X1E.X2A,"
Z4.T1B.T2D.X1E.X2A, Z5.T1B.T2D.X1E.X2A, 76.T1B.T2D.X1E.X24,
Z1.T1C.T2D.X1E.X2A, Z2.T1C.T2D.X1E.X2A, Z3.T1C.T2D.X1E.X2A,
Z4. T1C.T2D.X1E.X2A, Z5.T1C.T2D.X1E.X2A, Z6. T1C.T2D.X1E.X2A,
Z1.T1D.T2D.X1E.X2A, Z2.T1D.T2D.X1E.X2A, Z3.T1D.T2D.X1E.X2A,
Z4.T1D.T2D.X1E.X2A, Z5.T1D.T2D.X1E.X2A, Z6.T1D.T2D.X1E.X2A,
Z1.T1IA.T2AX1A.X2B, Z2.T1A.T2A X1A.X2B, Z3.T1A.T2A.X1A.X2B,
Z4.T1AT2A X1A.X2B, Z5.T1A.T2A X1A.X2B, Z6.T1A. T2A.X1A.X2B,
Z1.T1B.T2A X1A.X2B, Z2.T1B.T2A . X1A.X2B, Z3.T1B.T2A.X1A.X2B,
Z4.T1B.T2A X1A.X2B, Z5.T1B.T2A . X1A.X2B, Z6.T1B.T2A X1A.X2B,
Z1.T1C.T2A X1A.X2B, Z2.T1C.T2A.X1A.X2B, Z3.T1C.T2A.X1A.X2B,
Z4.T1CT2A X1A.X2B, Z5.T1C.T2A.X1A.X2B, Z6. T1IC.T2A X1A.X2B,
Z1.T1D.T2A X1A.X2B, Z2.T1D.T2A . X1A.X2B, Z3.T1D.T2A.X1A X2B,
Z4A.T1D.T2A X1A.X2B, Z5.T1D.T2A.X1A.X2B, Z6.T1D.T2A.X1A.X2B,
Z1.T1A.T2B.X1A X2B, Z2.T1A.T2B.X1A.X2B, Z3.T1A.T2B.X1A.X2B,
Z4.T1A.T2B.X1A.X2B, Z5.T1A.T2B.X1A.X2B, Z6.T1A.T2B.X1A.X2B,
Z1.T1B.T2B.X1A.X2B, Z2.T1B.T2B.X1A.X2B, Z3.T1B.T2B.X1A.X2B,
Z4.T1B.T2B.X1A.X2B, Z5.T1B.T2B.X1A.X2B, Z6.T1B.T2B.X1A.X2B,
Z1.T1C.T2B.X1A.X2B, Z2.T1C.T2B.X1A.X2B, Z3.T1C.T2B.X1A.X2B,
Z4. T1C.T2B.X1A.X2B, Z5.T1C.T2B.X1A.X2B, Z6.T1C.T2B.X1A.X2B,
Z1.T1D.T2B.X1A.X2B, Z2.T1D.T2B.X1A . X2B, Z3.T1D.T2B.X1A.X2B,
Z4.T1D.T2B.X1A.X2B, Z5.T1D.T2B.X1A.X2B, Z6.T1D.T2B.X1A.X2B,
Z1.T1A.T2C. X1A.X2B, Z2.T1A.T2C.X1A.X2B, Z3.T1A.T2C.X1A.X2B,
Z4.T1A.T2C.X1A.X2B, Z5.T1A.T2C.X1A.X2B, Z6.T1A.T2C.X1A.X2B,
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Z1.T1B.T2C.X1A.X2B, Z2.T1B.T2C.X1A.X2B, Z3.T1B.T2C.X1A.X2B,
Z4.T1B.T2C.X1A.X2B, Z5.T1B.T2C.X1A.X2B, Z6.T1B.T2C.X1A.X2B,
Z1.T1C.T2C.X1A.X2B, Z2.T1C.T2C.X1A.X2B, Z3.T1C.T2C.X1A.X2B,
Z4.T1C.T2C.X1A.X2B, Z5.T1C.T2C.X1A.X2B, Z6.T1C.T2C X1A.X2B,
Z1.T1D.T2C.X1A.X2B, Z2.T1D.T2C.X1A.X2B, Z3.T1D.T2C.X1A.X2B,
Z4.T1D.T2C.X1A.X2B, Z5.T1D.T2C.X1A.X2B, Z6.T1D.T2C.X1A X2B,
Z1.T1A.T2D.X1A.X2B, Z2.T1A.T2D.X1A.X2B, Z3.T1A.T2D.X1A.X2B,
Z4.T1AT2D.X1A X2B, Z5.T1A.T2D.X1A.X2B, Z6.T1A.T2D.X1A.X2B,
Z1.T1B.T2D.X1A.X2B, Z2.T1B.T2D.X1A.X2B, Z3.T1B.T2D.X1A.X2B,
Z4.T1B.T2D.X1A.X2B, Z5.T1B.T2D.X1A.X2B, Z6.T1B.T2D.X1A.X2B,
Z1.T1C.T2D.X1A.X2B, Z2.T1C.T2D.X1A.X2B, Z3.T1C.T2D.X1A.X2B,
Z4.T1C.T2D.X1A.X2B, Z5.T1C.T2D.X1A.X2B, Z6.T1C.T2D.X1A .X2B,
Z1.T1D.T2D.X1A X2B, Z2.T1D.T2D.X1A.X2B, Z3.T1D.T2D.X1A.X2B,
Z4.T1D.T2D.X1A.X2B, Z5.T1D.T2D.X1A.X2B, Z26.T1D.T2D.X1A.X2B,
Z1.T1A.T2A.X1B.X2B, Z2.T1A.T2A.X1B.X2B, Z3.T1A.T2A X1B.X2B,
Z4.T1A.T2A X1B.X2B, Z5.T1A.T2A.X1B.X2B, Z6. T1A.T2A.X1B.X2B,
Z1.T1B.T2A.X1B.X2B, Z2.T1B.T2A X1B.X2B, Z3.T1B.T2A.X1B.X2B,
Z4.T1B.T2A X1B.X2B, Z5.T1B.T2A X1B.X2B, Z6.T1B.T2A.X1B.X2B,
Z1.T1C.T2A.X1B.X2B, Z2.T1C.T2A.X1B.X2B, Z3.T1C.T2A.X1B.X2B,
Z4 T1C.T2A X1B.X2B, ZS.TlC.TZA.XlB.XZB, Z6.T1C.T2A.X1B.X2B,
Z1.T1D.T2A.X1B.X2B, Z2.T1D.T2A.X1B.X2B, 23.T1D.T2A.X1B.X2B,
Z4T1D.T2A.X1B.X2B, Z5.T1D.T2A.X1B.X2B, Z6.T1D.T2A .X1B.X2B,
Z1.T1A.T2B.X1B.X2B, Z2.T1A.T2B.X1B.X2B, Z3.T1A.T2B.X1B.X2B,
Z4 T1A T2B.X1B.X2B, Z5.T1A.T2B.X1B.X2B, Z6.T1A.T2B.X1B.X2B,
Z1.T1B.T2B.X1B.X2B, Z2.T1B.T2B.X1B.X2B, Z3.T1B.T2B.X1B.X2B,
Z4.T1B.T2B.X1B.X2B, Z5.T1B.T2B.X1B.X2B, Z6.T1B.T2B.X1B.X2B,
Z1.T1C.T2B.X1B.X2B, Z2.T1C.T2B.X1B.X2B, Z3.T1C.T2B.X1B.X2B,
Z4.T1C.T2B.X1B.X2B, Z5.T1C.T2B.X1B.X2B, Z6.T1C.T2B.X1B.X2B,
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Z1.T1D.T2B.X1B.X2B, Z2.T1D.T2B.X1B.X2B, Z3.T1D.T2B.X1B.X2B,
Z4.T1D.T2B.X1B.X2B, Z5.T1D.T2B.X1B.X2B, Z6.T1D.T2B.X1B.X2B,
Z1.T1A.T2C.X1B.X2B, Z2.T1A.T2C.X1B.X2B, Z3.T1A.T2C.X1B.X2B,
Z4.T1A.T2C.X1B.X2B, Z5.T1A.T2C.X1B.X2B, Z6.T1A. T2C.X1B.X2B,
Z1.T1B.T2C.X1B.X2B, Z2.T1B.T2C.X1B.X2B, Z3.T1B.T2C.X1B.X2B,
Z4.T1B.T2C.X1B.X2B, Z5.T1B.T2C.X1B.X2B, Z6.T1B.T2C.X1B.X2B,
Z1.T1C.T2C.X1B.X2B, Z2.T1C.T2C.X1B.X2B, Z3.T1C.T2C.X1B.X2B,
74.T1C.T2C.X1B.X2B, Z5.T1C.T2C.X1B.X2B, Z6.T1C.T2C.X1B.X2B,
Z1.T1D.T2C.X1B.X2B, Z2.T1D.T2C.X1B.X2B, Z3.T1D.T2C.X1B.X2B,
Z4.T1D.T2C.X1B.X2B, Z5.T1D.T2C.X1B.X2B, Z6 T1D.T2C.X1B.X2B,
Z1.T1A.T2D.X1B.X2B, Z2.T1A.T2D.X1B.X2B, Z3.T1A.T2D.X1B.X2B,
Z4T1A.T2D.X1B.X2B, Z5.T1A.T2D.X1B.X2B, Z6.T1A.T2D.X1B.X2B,
Z1.T1B.T2D.X1B.X2B, Z2.T1B.T2D .X1B.X2B, Z3.T1B.T2D.X1B.X2B,
Z4.T1B.T2D.X1B.X2B, Z5.T1B.T2D.X1B.X2B, Z6.T1B.T2D.X1B.X2B,
Z1.T1C.T2D.X1B.X2B, Z2. T1C.T2D.X1B.X2B, Z3.T1C.T2D.X1B.X2B,
Z4.T1C.T2D.X1B.X2B, Z5.T1C.T2D.X1B.X2B, Z6.T1C.T2D.X1B.X2B,
71.T1D.T2D.X1B.X2B, Z2.T1D.T2D.X1B.X2B, Z3.T1D.T2D.X1B.X2B,
Z4.T1D.T2D.X1B.X2B, Z5.T1D.T2D.X1B.X2B, Z6.T1D.T2D.X1B.X2B,
Z1.T1A.T2A X1C.X2B, Z2.T1A.T2A.X1C.X2B, Z3.T1A.T2A X1C.X2B,
Z4T1A T2A X1C.X2B, Z5.T1A T2A . X1C.X2B, Z6 T1A.T2A X1C.X2B,
Z1.T1B.T2A.X1C.X2B, Z2.T1B.T2A.X1C.X2B, Z3.T1B.T2A.X1C.X2B,
Z4.T1B.T2A.X1C.X2B, Z5.T1B.T2A.X1C.X2B, Z6.T1B.T2A.X1C.X2B,
Z1.T1C.T2A.X1C.X2B, Z2.T1C.T2A.X1C.X2B, Z3.T1C.T2A.X1C.X2B,
Z4.T1C.T2A.X1C.X2B, Z5.T1C.T2A.X1C.X2B, Z6.T1C.T2A X1C.X2B,
Z1.T1D.T2A X1C.X2B, Z2.T1D.T2A.X1C.X2B, Z3.T1D.T2A X1C.X2B,
Z4.T1D.T2A X1C.X2B, Z5.T1D.T2A.X1C.X2B, Z6.T1D.T2A.X1C.X2B,
Z1.T1A.T2B.X1C.X2B, Z2.T1A.T2B.X1C.X2B, Z3.T1A.T2B.X1C.X2B,
Z4.T1A T2B.X1C.X2B, Z5.T1A.T2B.X1C.X2B, Z6.T1A.T2B.X1C.X2B,
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Z1.T1B.T2B.X1C.X2B, Z2.T1B.T2B.X1C.X2B, Z3.T1B.T2B.X1C.X2B,
Z4.T1B.T2B.X1C.X2B, Z5.T1B.T2B.X1C.X2B, Z6.T1B.T2B.X1C.X2B,
Z1.T1C.T2B.X1C.X2B, Z2.T1C.T2B.X1C.X2B, Z3.T1C.T2B.X1C.X2B,
Z4.T1C.T2B.X1C.X2B, Z5.T1C.T2B.X1C.X2B, Z6.T1C.T2B.X1C.X2B,
Z1.T1D.T2B.X1C.X2B, Z2.T1D.T2B.X1C.X2B, Z3.T1D.T2B.X1C.X2B,
Z4.T1D.T2B.X1C.X2B, Z5.T1D.T2B.X1C.X2B, Z6. T1D.T2B.X1C.X2B,
Z1.T1A.T2C.X1C.X2B, Z2.T1A.T2C.X1C.X2B, Z3.T1A.T2C.X1C.X2B,
Z4T1A T2C.X1C.X2B, Z5.T1A.T2C.X1C.X2B, Z6. T1A.T2C.X1C.X2B,
Z1.T1B.T2C.X1C.X2B, Z2.T1B.T2C.X1C.X2B, ZS.TlB.T2é.X1C.XZB,
Z4.T1B.T2C.X1C.X2B, Z5.T1B.T2C.X1C.X2B, Z6.T1B.T2C.X1C.X2B,
Z21.T1C.T2C.X1C.X2B, Z2.T1C.T2C.X1C.X2B, Z3.T1C.T2C.X1C.X2B,
Z4.T1C. T2C.X1C.X2B, Z5.T1C.T2C.X1C.X2B, Z6.T1C.T2C.X1C.X2B,
Z1.T1D.T2C.X1C.X2B, Z2.T1D.T2C.X1C.X2B, Z3.T1D.T2C.X1C.X2B,
Z4.T1D.T2C.X1C.X2B, Z5.T1D.T2C.X1C.X2B, Z6.T1D.T2C.X1C.X2B,
Z1.T1A.T2D.X1C.X2B, Z2.T1A.T2D.X1C.X2B, Z3.T1A.T2D.X1C.X2B,
Z4.T1A.T2D.X1C.X2B, Z5.T1A.T2D.X1C.X2B, Z6.T1A.T2D.X1C.X2B,
Z1.T1B.T2D.X1C.X2B, Z2.T1B.T2D.X1C.X2B, Z3.T1B.T2D.X1C.X2B,
Z4.T1B.T2D.X1C.X2B, Z5.T1B.T2D.X1C.X2B, Z6.T1B.T2D.X1C.X2B,
Z1.T1C.T2D.X1C.X2B, Z2.T1C.T2D.X1C.X2B, Z3.T1C.T2D.X1C.X2B,
Z4.T1C. T2D.X1C.X2B, Z5.T1C.T2D.X1C.X2B, Z6. T1C.T2D.X1C.X2B,
Z1.T1D.T2D . X1C.X2B, Z2.T1D.T2D.X1C.X2B, Z3.T1D.T2D.X1C.X2B,
Z4T1D.T2D.X1C.X2B, Z5.T1D.T2D.X1C.X2B, Z6.T1D.T2D.X1C.X2B,
Z1.T1A.T2A X1D.X2B, Z2.T1A.T2A.X1D.X2B, Z3.T1A.T2A X1D.X2B,
Z4 T1AT2A X1D.X2B, Z5.T1A.T2A.X1D.X2B, Z6. T1A.T2A.X1D.X2B,
Z1.T1B.T2A.X1D.X2B, Z2.T1B.T2A.X1D.X2B, Z3.T1B.T2A.X1D.X2B,
Z4.T1B.T2A.X1D.X2B, Z5.T1B.T2A X1D.X2B, Z6.T1B.T2A.X1D.X2B,
Z1.T1C.T2A . X1D.X2B, ZZ.TlC.TZA.XlD.XZB, Z3.T1C.T2A.X1D.X2B,
Z4T1C.T2A X1D.X2B, Z5.T1C.T2A.X1D.X2B, Z6.T1C.T2A.X1D.X2B,
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Z1.T1ID.T2A.X1D.X2B, Z2.T1D.T2A.X1D.X2B, Z3.T1D.T2A.X1D.X2B,
Z4.T1D.T2A X1D.X2B, Z5.T1D.T2A.X1D.X2B, Z6.T1D.T2A.X1D.X2B,
Z1.T1AT2B.X1D.X2B, Z2.T1A.T2B.X1D.X2B, Z3.T1A.T2B.X1D.X2B,
Z4.T1A.T2B.X1D.X2B, Z5.T1A.T2B.X1D.X2B, Z6.T1A..TZB.X1D.X2B,
Z1.T1B.T2B.X1D.X2B, Z2.T1B.T2B.X1D.X2B, Z3.T1B.T2B.X1D.X2B,
Z4.T1B.T2B.X1D.X2B, Z5.T1B.T2B.X1D.X2B, Z6.T1B.T2B.X1D.X2B,
Z1.T1C.T2B.X1D.X2B, Z22.T1C.T2B.X1D.X2B, Z3.T1C.T2B.X1D.X2B,
Z4.T1C.T2B.X1D.X2B, Z5.T1C.T2B.X1D.X2B, Z6.T1C.T2B.X1D.X2B,
Z1.T1D.T2B.X1D.X2B, Z2.T1D.T2B.X1D.X2B, Z3.T1D.T2B.X1D.X2B,
Z4.T1D.T2B.X1D.X2B, Z5.T1D.T2B.X1D.X2B, Z6.T1D.T2B.X1D.X2B,
Z1.T1A.T2C.X1D.X2B, Z2.T1A.T2C.X1D.X2B, Z3.T1A.T2C.X1D.X2B,
Z4.T1A.T2C.X1D.X2B, Z5.T1A.T2C.X1D.X2B, Z6.T1A.T2C.X1D.X2B,
Z1.T1B.T2C.X1D.X2B, Z2.T1B.T2C.X1D.X2B, Z3.T1B.T2C.X1D.X2B,
Z4.T1B.T2C.X1D.X2B, Z5.T1B.T2C.X1D.X2B, Z6.T1B.T2C.X1D.X2B,
Z1.T1C.T2C.X1D.X2B, Z2.T1C.T2C.X1D.X2B, Z3.T1C.T2C.X1D.X2B,
Z4T1C.T2C.X1D.X2B, Z5.T1C.T2C.X1D.X2B, Z6.T1C.T2C.X1D.X2B,
Z1.T1D.T2C.X1D.X2B, Z2.T1D.T2C.X1D.X2B, Z3.T1D.T2C.X1D.X2B,
Z4.T1D.T2C.X1D.X2B, Z5.T1D.T2C.X1D.X2B, Z6.T1D.T2C.X1D.X2B,
Z1.T1AT2D.X1D.X2B, Z2.T1A.T2D.X1D.X2B, Z3.T1A.T2D.X1D.X2B,
Z4.T1AT2D.X1D.X2B, Z5.T1A.T2D.X1D.X2B, Z6.T1A.T2D.X1D.X2B,
Z1.T1B.T2D.X1D.X2B, Z2.T1B.T2D.X1D.X2B, Z3.T1B.T2D.X1D.X2B,
Z4.T1B.T2D.X1D.X2B, Z5.T1B.T2D.X1D.X2B, Z6.T1B.T2D.X1D.X2B,
Z1.T1C.T2D.X1D.X2B, Z2.T1C.T2D.X1D.X2B, Z3.T1C.T2D.X1D.X2B,
Z4T1C.T2D.X1D.X2B, Z5.T1C.T2D.X1D.X2B, Z6.T1C.T2D.X1D.X2B,
Z1.T1D.T2D.X1D.X2B, Z2.T1D.T2D.X1D.X2B, Z3.T1D.T2D.X1D.X2B,
Z4.T1D.T2D.X1D.X2B, Z5.T1D.T2D.X1D.X2B, Z6.T1D.T2D.X1D.X2B,
Z1.T1AT2A.X1E.X2B, Z2.T1A.T2A.X1E.X2B, Z3.T1A.T2A . X1E.X2B,
Z4.T1A T2A.X1E.X2B, Z5.T1A.T2A.X1E.X2B, Z6.T1A.T2A X1E.X2B,
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Z1.T1B.T2A.X1E.X2B, Z2.T1B.T2A.X1E.X2B, Z3.T1B.T2A X1E.X2B,
Z4.T1B.T2A.X1E.X2B, Z5.T1B.T2A.X1E.X2B, Z6.T1B.T2A X1E.X2B,
Z1.T1C.T2A X1E.X2B, Z2.T1C.T2A X1E.X2B, Z3.T1C.T2A.X1E.X2B,
Z4 T1C.T2A X1E.X2B, Z5.T1C.T2A X1E.X2B, 26.T1C.T2A.X1E.X2B,
Z1.T1D.T2A X1E.X2B, Z2.T1D.T2A.X1E.X2B, Z3.T1D.T2A.X1E.X2B,
74 T1D.T2A X1E.X2B, Z5.T1D.T2A.X1E.X2B, Z26.T1D.T2A X1E.X2B,
Z1.T1A. T2B.X1E.X2B, Z2.T1A.T2B.X1E.X2B, Z3.T1A.T2B.X1E.X2B,
Z4.T1AT2B.X1E.X2B, Z5.T1A.T2B.X1E.X2B, Z6.T1A.T2B.X1E.X2B,
Z1.T1B.T2B.X1E.X2B, Z22.T1B.T2B.X1E.X2B, Z3.T1B.T2B.X1E.X2B,
Z4.T1B.T2B.X1E.X2B, Z5.T1B.T2B.X1E.X2B, Z6.T1B.T2B.X1E.X2B,
Z1.T1C.T2B.X1E.X2B, Z2.T1C.T2B.X1E.X2B, Z3.T1C.T2B.X1E.X2B,
Z4 T1C.T2B.X1E.X2B, Z5.T1C.T2B.X1E.X2B, Z6. T1C.T2B.X1E.X2B,
Z1.T1D.T2B.X1E.X2B, Z2.T1D.T2B.X1E.X2B, Z3.T1D.T2B.X1E.X2B,
Z4.T1D.T2B.X1E.X2B, Z5.T1D.T2B.X1E.X2B, Z6.T1D.T2B.X1E.X2B,
Z1.T1A.T2C.X1E.X2B, Z2.T1A.T2C.X1E.X2B, Z3.T1A.T2C.X1E.X2B,
Z4.T1A.T2C.X1E.X2B, Z5.T1A.T2C.X1E.X2B, Z6.T1A.T2C.X1E.X2B,
Z1.T1B.T2C.X1E.X2B, Z2.T1B.T2C.X1E.X2B, Z3.T1B.T2C.X1E.X2B,
Z4.T1B.T2C.X1E.X2B, Z5.T1B.T2C.X1E.X2B, Z6.T1B.T2C.X1E.X2B,
Z1.T1C. T2C.X1E.X2B, Z2.T1C.T2C X1E.X2B, Z3.T1C.T2C.X1E.X2B,
Z4.T1C.T2C . X1E.X2B, Z5.T1C.T2C.X1E.X2B, Z6.T1C.T2C.X1E X2B,
Z1.T1D.T2C.X1E.X2B, Z2.T1D.T2C.X1E.X2B, Z3.T1D.T2C.X1E.X2B,
Z4.T1D.T2C.X1E.X2B, Z5.T1D.T2C.X1E.X2B, Z6.T1D.T2C.X1E.X2B,
Zl.TlA.TZD.XlE.)QB, Z2.T1A.T2D.X1E.X2B, Z3.T1A.T2D.X1E.X2B,
Z4.T1A.T2D.X1E.X2B, Z5.T1A.T2D.X1E.X2B, Z6.T1A.T2D.X1E.X2B,
Z1.T1B.T2D.X1E.X2B, Z2.T1B.T2D.X1E.X2B, Z3.T1B.T2D.X1E.X2B,
Z4.T1B.T2D.X1E.X2B, Z5.T1B.T2D.X1E.X2B, Z6.T1B.T2D.X1E.X2B,
Z1.T1C.T2D.X1E.X2B, Z2.T1C.T2D.X1E.X2B, Z3.T1C.T2D.X1E.X2B,
Z4.T1C.T2D.X1E.X2B, Z5.T1C.T2D.X1E.X2B, Z6. T1C.T2D.X1E.X2B,

91



10

15

20

25

WO 2008/010921 PCT/US2007/015604

Z1.T1D.T2D.X1E.X2B, Z2.T1D.T2D.X1E.X2B, Z3.T1D.T2D.X1E.X2B,
Z4.T1D.T2D.X1E.X2B, Z5.T1D.T2D.X1E.X2B, Z6.T1D.T2D.X1E.X2B,
Z1.T1A.T2AX1AX2C, Z2.T1A.T2A X1A.X2C, Z3.T1A.T2A X1A.X2C,
Z4TIAT2AX1A.X2C, Z5.TIA.T2A X1A X2C, Z6 T1A.T2A X1A.X2C,
Z1.T1B.T2A X1A X2C, Z2.T1B.T2A . X1A.X2C, Z3.T1B.T2A X1A.X2C,
Z4.T1B.T2A X1A.X2C, Z5.T1B.T2A.X1A.X2C, Z6.T1B.T2A.X1A.X2C,
Z1.T1C.T2A.X1A.X2C, Z2. T1IC.T2A.X1A . X2C, Z3.T1C.T2A.X1A.X2C,
Z4.T1C.T2AX1A.X2C, Z5.T1C.T2A X1A.X2C, Z6.T1C.T2A.X1A.X2C,
Z1.TID.T2A X1A.X2C, 22 T1ID.T2A.X1A.X2C, Z3.T1D.T2A.X1A.X2C,
ZA.T1D.T2A X1A.X2C, Z5.T1D.T2A.X1A.X2C, Z6.T1D.T2A.X1A.X2C,
Z1.T1AT2B.X1A.X2C, Z2.T1A.T2B.X1A.X2C, Z3.T1A.T2B.X1A.X2C,
Z4T1AT2B.X1A.X2C, Z5.T1A.T2B.X1A.X2C, Z6.T1A.T2B.X1A.X2C,
Z1.T1B.T2B.X1A.X2C, Z2.T1B.T2B.X1A.X2C, Z3.T1B.T2B.X1A.X2C,
Z4.TIB.TQB.X1A.X2C, Z5.T1B.T2B.X1A.X2C, Z6.T1B.T2B.X1A.X2C,
Z1.T1C.T2B.X1A.X2C, Z2.T1C.T2B.X1A.X2C, Z3.T1C.T2B.X1A.X2C,
Z4.T1C.T2B.X1A.X2C, Z5.T1C.T2B.X1A.X2C, Z26.T1C.T2B.X1A.X2C,
Z1.T1D.T2B.X1A.X2C, Z2.T1D.T2B.X1A.X2C, Z3.T1D.T2B.X1A.X2C,"
Z4.T1D. T2B.X1A.X2C, Z5.T1D.T2B.X1A.X2C, Z6.T1D.T2B.X1A.X2C,
Z1.T1IAT2C.X1A.X2C, Z2.T1A.T2C.X1A.X2C, Z3.T1A.T2C.X1A.X2C,
Z4T1IA T2C.X1A.X2C, Z5.T1A. T2C.X1A.X2C, Z6. T1A.T2C.X1A.X2C,
Z1.T1B.T2C.X1A.X2C, Z2.T1B.T2C.X1A.X2C, Z3.T1B.T2C.X1A.X2C,
Z4.T1B.T2C.X1A.X2C, Z5.T1B.T2C.X1A.X2C, Z6.T1B.T2C.X1A.X2C,
Z1.T1IC.T2C.X1A.X2C, Z2.T1C.T2C.X1A.X2C, Z3.T1C.T2C.X1A.X2C,
Z4T1C.T2C.X1A.X2C, Z5.T1C.T2C.X1A.X2C, Z6.T1C.T2C.X1A.X2C,
Z1.T1D.T2C.X1A.X2C, Z2.T1D.T2C.X1A.X2C, Z3.T1D.T2C.X1A.X2C,
Z4.T1D.T2C.X1A.X2C, Z5.T1D.T2C.X1A.X2C, Z6.T1D.T2C.X1A.X2C,
Z1.T1A. T2D.X1A.X2C, Z2.T1A.T2D.X1A.X2C, Z3.T1A.T2D.X1A.X2C,
Z4.T1A.T2D.X1A.X2C, Z5.T1A. T2D.X1A.X2C, Z6.T1A.T2D.X1A.X2C,
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Z1.T1B.T2D.X1A.X2C, Z2.T1B.T2D.X1A.X2C, Z3.T1B.T2D.X1A.X2C,
Z4.T1B.T2D.X1A.X2C, Z5.T1B.T2D.X1A.X2C, Z6. T1B.T2D.X1A.X2C,
Z1.T1C.T2D.X1A.X2C, Z2.T1C.T2D.X1A.X2C, ZS.T]C.TZD.XIA.XZC,
Z4.T1C.T2D.X1A.X2C, Z5.T1C.T2D.X1A.X2C, Z6.T1C.T2D.X1A.X2C,
Z1.T1D.T2D.X1A.X2C, Z22.T1D.T2D.X1A.X2C, Z3.T1D.T2D.X1A.X2C,
Z4.T1D.T2D.X1A.X2C, Z5.T1D.T2D.X1A.X2C, Z6.T1D.T2D.X1A.X2C,
Z1.T1A.T2A.X1B.X2C, Z2.T1A.T2A . X1B.X2C, Z3.T1A . T2A.X1B.X2C,
Z4.T1A.T2A X1B.X2C, Z5.T1A.T2A X1B.X2C, Z6.T1A T2A.X1B.X2C,
Z1.T1B.T2A.X1B.X2C, Z2.T1B.T2A.X1B.X2C, Z3.T1B.T2A.X1B.X2C,
Z4.T1B.T2A.X1B.X2C, Z5.T1B.T2A. X1B.X2C, Z6.T1B.T2A.X1B.X2C,
Z1.T1C.T2A X1B.X2C, Z2.T1C.T2A.X1B.X2C, Z3.T1C.T2A.X1B.X2C,
Z4 T1C. T2A.X1B.X2C, Z5.T1C.T2A.X1B.X2C, Z6.T1C.T2A.X1B.X2C,
Z1.T1D.T2A.X1B.X2C, Z2.T1D.T2A.X1B.X2C, Z3.T1D.T2A.X1B.X2C,
Z4T1D.T2A.X1B.X2C, Z5.T1D.T2A.X1B.X2C, Z6.T1D.T2A . X1B.X2C,
Z1.T1A.T2B.X1B.X2C, Z2.T1A.T2B.X1B.X2C, Z3.T1A.T2B.X1B.X2C,
Z4T1A.T2B.X1B.X2C, Z5.T1A.T2B.X1B.X2C, Z6.T1A.T2B.X1B.X2C,
Z1.T1B.T2B.X1B.X2C, Z22.T1B.T2B.X1B.X2C, Z3.T1B.T2B.X1B.X2C,
Z4.T1B. T2B.X1B.X2C, Z5.T1B.T2B.X1B.X2C, Z6.T1B.T2B.X1B.X2C,
Z1.T1C.T2B.X1B.X2C, Z2.T1C.T2B.X1B.X2C, Z3.T1C.T2B.X1B.X2C,
Z4.T1C.T2B.X1B.X2C, Z5.T1C.T2B.X1B.X2C, Z6.T1C.T2B.X1B.X2C,
Z1.T1D.T2B.X1B.X2C, Z2.T1D.T2B.X1B.X2C, Z3.T1D.T2B.X1B.X2C,
Z4.T1D.T2B.X1B.X2C, Z5.T1D.T2B.X1B.X2C, ZG.TID.TZB.X]B.XZC,
Z1.T1A.T2C.X1B.X2C, Z2.T1A.T2C.X1B.X2C, Z3.T1A.T2C.X1B.X2C,
Z4.T1A.T2C.X1B.X2C, Z5.T1A.T2C.X1B.X2C, Z6. T1A. T2C.X1B.X2C,
Z1.T1B.T2C.X1B.X2C, Z2.T1B.T2C.X1B.X2C, ZS.TlB.TZC.XlB.XZC,
Z4.T1B.T2C.X1B.X2C, Z5.T1B.T2C.X1B.X2C, Z6.T1B.T2C.X1B.X2C,
Z1.T1C.T2C.X1B.X2C, Z2.T1C.T2C.X1B.X2C, Z3.T1C.T2C.X1B.X2C,
Z4.T1C.T2C.X1B.X2C, Z5.T1C.T2C.X1B.X2C, Z6.T1C. T2C.X1B.X2C,
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Z1.T1D.T2C.X1B.X2C, Z2.T1D.T2C.X1B.X2C, Z3.T1D.T2C.X1B.X2C,
Z4.T1D.T2C.X1B.X2C, Z5.T1D.T2C.X1B.X2C, Z6 TID.T2C.X1B.X2C,
Z1.T1A.T2DX1B.X2C, Z2.T1A.T2D.X1B.X2C, Z3.T1A.T2D.X1B.X2C,
Z4.T1A.T2D.X1B.X2C, Z5.T1A.T2D.X1B.X2C, Z6.T1A.T2D.X1B.X2C,
Z1.T1B.T2D.X1B.X2C, Z2.T1B.T2D.X1B.X2C, Z3.T1B.T2D.X1B.X2C,
Z4.T1B.T2D.X1B.X2C, Z5.T1B.T2D.X1B.X2C, Z6.T1B.T2D.X1B.X2C,
Z1.T1C.T2D.X1B.X2C, Z2.T1C.T2D.X1B.X2C, Z3.T1C.T2D.X1B.X2C,
Z4.T1C.T2D X1B.X2C, Z5.T1C.T2D.X1B.X2C, Z6 T1C.T2D.X1B.X2C,
Z1.T1D.T2D.X1B.X2C, Z2.T1D.T2D X1B.X2C, Z3.T1D.T2D.X1B.X2C,.
Z4.T1D.T2D.X1B.X2C, Z5.T1D.T2D.X1B.X2C, Z6.T1D.T2D.X1B.X2C,
Z1.T1A.T2A.X1C.X2C, Z2.T1A.T2A X1C.X2C, Z3.T1A.T2A.X1C.X2C,
Z4.T1A.T2A X1C.X2C, Z5.T1A. T2A X1C.X2C, Z6.T1A.T2A.X1C.X2C,
Z1.T1B.T2A X1C.X2C, Z2.T1B.T2A.X1C.X2C, Z3.T1B.T2A X1C.X2C,
Z4.T1B.T2A X1C.X2C, Z5.T1B.T2A.X1C.X2C, Z6.T1B.T2A.X1C.X2C,
Z1.T1C.T2A X1C.X2C, Z2.T1C.T2A X1C.X2C, Z3.T1C.T2A.X1C.X2C,
Z4T1C.T2A X1C.X2C, Z5.T1C.T2A X1C.X2C, Z6.T1C.T2A.X1C.X2C,
Z1.TID.T2A.X1C.X2C, Z2.T1D.T2A X1C.X2C, Z3.T1D.T2A.X1C.X2C,
Z4.T1D.T2A X1C.X2C, Z5.T1D.T2A.X1C.X2C, Z6.T1D.T2A.X1C.X2C,
Z1.T1A.T2B.X1C.X2C, Z2.T1A.T2B.X1C.X2C, Z3.T1A.T2B.X1C.X2C,
Z4.T1A.T2B.X1C.X2C, Z5.T1A.T2B.X1C.X2C, Z6.T1A. T2B.X1C.X2C,
Z1.T1B.T2B.X1C.X2C, Z2.T1B.T2B.X1C.X2C, Z3.T1B.T2B.X1C.X2C,
Z4.T1B.T2B.X1C.X2C, Z5.T1B.T2B.X1C.X2C, Z6.T1B.T2B.X1C.X2C,
Z1.T1C.T2B.X1C.X2C, Z2.T1C.T2B.X1C.X2C, Z3.T1IC.T2B.X1C.X2C,
Z4.T1C.T2B.X1C.X2C, Z5.T1C.T2B.X1C.X2C, Z6.T1C.T2B.X1C.X2C,
Z1.T1D.T2B.X1C.X2C, Z2.T1D.T2B.X1C.X2C, Z3.T1D.T2B.X1C.X2C,
Z4.T1D.T2B.X1C.X2C, Z5.T1D.T2B.X1C.X2C, Z6.T1D.T2B.X1C.X2C,
Z1.T1A T2C.X1C.X2C, Z2.T1A.T2C.X1C.X2C, Z3.T1A.T2C.X1C.X2C,
Z4.T1A T2C.X1C.X2C, Z5.T1A . T2C.X1C.X2C, Z6.T1A.T2C.X1C.X2C,
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Z1.T1B.T2C.X1C.X2C, Z2.T1B.T2C.X1C.X2C, Z3.T1B.T2C.X1C.X2C,
Z4.T1B.T2C.X1C.X2C, Z5.T1B.T2C.X1C.X2C, Z6.T1B.T2C.X1C.X2C,
Z1.T1C.T2C.X1C.X2C, Z2.T1C.T2C.X1C.X2C, Z3.T1C.T2C.X1C.X2C,
Z4.T1C.T2C . X1C.X2C, Z5.T1C.T2C.X1C.X2C, Z6.T1C.T2C.X1C.X2C,
Z1.T1D.T2C.X1C.X2C, Z2.T1D.T2C.X1C.X2C, Z3.T1D.T2C.X1C.X2C,
Z4.T1D.T2C.X1C.X2C, Z5.T1D.T2C.X1C.X2C, Z6.T1D.T2C.X1C.X2C,
Z1.T1A.T2D.X1C.X2C, Z2.T1A.T2D.X1C.X2C, Z3.T1A.T2D.X1C.X2C,
Z4.T1A.T2D.X1C.X2C, Z5.T1A.T2D.X1C.X2C, Z6.T1A.T2D.X1C.X2C,
Z1.T1B.T2D.X1C.X2C, Z2.T1B.T2D.X1C.X2C, Z3.T1B.T2D.X1C.X2C,
Z4.T1B.T2D.X1C.X2C, Z5.T1B.T2D.X1C.X2C, Z6.T1B.T2D.X1C.X2C,
Z1.T1C.T2D.X1C.X2C, Z2.T1C.T2D.X1C.X2C, Z3.T1C.T2D.X1C.X2C,
Z4.T1C.T2D.X1C.X2C, Z5.T1C.T2D.X1C.X2C, Z6.T1C.T2D.X1C.X2C,
Z1.T1D.T2D.X1C.X2C, Z2.T1D.T2D.X1C.X2C, Z3.T1D.T2D.X1C.X2C,
Z4.T1D.T2D.X1C.X2C, Z5.T1D.T2D.X1C.X2C, Z6.T1D.T2D.X1C.X2C,
Z1.T1A.T2A X1D.X2C, Z2. T1A.T2A X1D.X2C, Z3.T1A.T2A.X1D.X2C,
Z4.T1A T2AX1D.X2C, Z5 T1A.T2A.X1D.X2C, Z6 T1A.T2A.X1D.X2C,
Zl.TlB.TZA.XlD.XZC, Z2.T1B.T2A.X1D.X2C, Z3.T1B.T2A.X1D.X2C,
Z4.T1B.T2A.X1D.X2C, Z5.T1B.T2A.X1D.X2C, Z6.T1B.T2A.X1D.X2C,
Z1.T1C.T2A.X1D.X2C, Z2.T1C.T2A.X1D.X2C, Z3.T1C.T2A.X1D.X2C,
Z4.T1C.T2A X1D.X2C, Z5.T1C.T2A.X1D.X2C, Z6.T1C.T2A.X1D.X2C,
Z1.T1D.T2A X1D.X2C, Z2.T1D.T2A X1D.X2C, Z3.T1D.T2A.X1D.X2C,
Z4.T1D.T2A X1D.X2C, Z5.T1D.T2A.X1D.X2C, Z6. T1D.T2A.X1D.X2C,
Z1.T1A.T2B.X1D.X2C, Z2.T1A.T2B.X1D.X2C, Z3.T1A.T2B.X1D.X2C,
Z4.T1A.T2B.X1D.X2C, Z5.T1A.T2B.X1D.X2C, Z6.T1A T2B.X1D.X2C,
Z1.T1B.T2B.X1D.X2C, Z2.T1B.T2B.X1D.X2C, Z3.T1B.T2B.X1D.X2C,
Z4.T1B.T2B.X1D.X2C, Z5.T1B.T2B.X1D.X2C, Z6.T1B.T2B.X1D.X2C,
Z1.T1C.T2B.X1D.X2C, Z2.T1C.T2B.X1D.X2C, Z3.T1C.T2B.X1D.X2C,
Z4.T1C.T2B.X1D.X2C, Z5.T1C.T2B.X1D.X2C, Z6.T1C.T2B.X1D.X2C,
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Z1.T1D.T2B.X1D.X2C, Z2.T1D.T2B.X1D.X2C, Z3.T1D.T2B.X1D.X2C,
Z4.T1D.T2B.X1D.X2C, Z5.T1D.T2B.X1D.X2C, Z6.T1D.T2B.X1D.X2C,
Z1. T1IAT2C.X1D.X2C, Z2.T1A.T2C.X1D.X2C, Z3.T1A.T2C.X1D.X2C,
Z4T1A.T2C.X1D.X2C, Z5.T1A.T2C.X1D.X2C, Z6.T1A.T2C.X1D.X2C,
Z1.T1B.T2C.X1D.X2C, Z2.T1B.T2C.X1D.X2C, Z3.T1B.T2C.X1D.X2C,
Z4.T1B.T2C.X1D.X2C, Z5.T1B.T2C.X1D.X2C, Z6.T1B.T2C.X1D.X2C,
Z1.T1C.T2C.X1D.X2C, Z2.T1C.T2C.X1D.X2C, Z3.T1C.T2C.X1D.X2C,
Z4.T1C. T2C.X1D.X2C, Z5.T1C.T2C.X1D.X2C, Z6.T1C.T2C.X1D.X2C,
Z1.T1D.T2C.X1D.X2C, Z22.T1D.T2C.X1D.X2C, Z3.T1D.T2C.X1D.X2C,
Z4.T1D.T2C.X1D.X2C, Z5.T1D.T2C.X1D.X2C, Z6.T1D.T2C.X1D.X2C,
Z1.T1A.T2D.X1D.X2C, Z2.T1A.T2D.X1D.X2C, Z3.T1A.T2D.X1D.X2C,
Z4T1A T2D.X1D.X2C, Z5.T1A.T2D.X1D.X2C, Z6.T1A.T2D.X1D.X2C,
Z1.T1B.T2D.X1D.X2C, Z2.T1B.T2D.X1D.X2C, Z3.T1B.T2D.X1D.X2C,
Z4.T1B.T2D.X1D.X2C, Z5.T1B.T2D.X1D.X2C, Z6.T1B.T2D.X1D.X2C,
Z1.T1C.T2D.X1D.X2C, Z2.T1C.T2D.X1D.X2C, Z3.T1C.T2D.X1D.X2C,
Z4T1C.T2D.X1D.X2C, Z5.T1C.T2D.X1D.X2C, Z6.T1C.T2D.X1D.X2C,
Z1.T1D.T2D.X1D.X2C, Z2.T1D.T2D.X1D.X2C, Z3.T1D.T2D.X1D.X2C,
Z4.T1D.T2D.X1D.X2C, Z5.T1D.T2D.X1D.X2C, Z6.T1D.T2D.X1D.X2C,
Z1.T1AT2AX1E.X2C, Z2.T1A.T2A.X1E.X2C, Z3.T1A.T2A.X1E.X2C,
Z4T1A T2A X1EX2C, Z5.T1A.T2A.X1E.X2C, Z6.T1A. T2A.X1E.X2C,
Z1.T1B.T2A.X1E.X2C, Z22.T1B.T2A.X1E.X2C, Z3.T1B.T2A.X1E.X2C,
Z4T1B.T2AX1E.X2C, Z5.T1B.T2A.X1E.X2C, Z6. T1B.T2A.X1E.X2C,
Z1.T1C.T2A X1E.X2C, Z2.T1C.T2A X1E.X2C, Z3.T1IC.T2A.X1E.X2C,
Z4T1C.T2A X1E.X2C, Z5.T1C.T2A.X1E.X2C, Z6.T1C.T2A . X1E.X2C,
Z1.T1D.T2A.X1E.X2C, Z2.T1D.T2A.X1E.X2C, Z3.T1D.T2A.X1E.X2C,
Z4.T1D.T2A X1E.X2C, Z5.T1D.T2A.X1E.X2C, Z6.T1D.T2A.X1E.X2C,
Z1.T1A.T2B.X1E.X2C, ZZ.TlA.TZB.XlE’.XéC, Z3.T1A.T2B.X1E.X2C,
Z4.T1A.TZB.X1E.X2C, Z5.T1A.T2B.X1E.X2C, Z6. T1A.T2B.X1E.X2C,
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Z1.T1B.T2B.X1E.X2C, Z2.T1B.T2B.X1E.X2C, Z3.T1B.T2B.X1E.X2C,
Z4.T1B.T2B.X1E.X2C, Z5.T1B.T2B.X1E.X2C, Z6.T1B.T2B.X1E.X2C,
Z1.T1C.T2B.X1E.X2C, Z2.T1C.T2B.X1E.X2C, Z3.T1C.T2B.X1E.X2C,
Z4.T1C.T2B.X1E.X2C, Z5.T1C.T2B.X1E.X2C, Z6.T1C.T2B.X1E.X2C,
Z1.T1D.T2B.X1E.X2C, Z2.T1D.T2B.X1E.X2C, Z3.T1D.T2B.X1E.X2C,
Z4.T1D.T2B.X1E.X2C, 25.T1D.T2B.X1E.X2C, Z6. T1D.T2B.X1E.X2C,
Z1.T1A T2C.X1E.X2C, Z2.T1A.T2C.X1E.X2C, Z3.T1A.T2C.X1E.X2C,
Z4.T1A.T2C.X1E.X2C, Z5.T1A.T2C.X1E.X2C, Z6.T1A. T2C.X1E.X2C,
Z1.T1B.T2C.X1E.X2C, Z2.T1B.T2C X1E.X2C, Z3.T1B.T2C.X1E.X2C,
Z4.T1B.T2C.X1E.X2C, Z5.T1B.T2C.X1E.X2C, Z6.T1B.T2C.X1E.X2C,
Z1.T1C.T2C.X1E.X2C, Z2. T1C. T2C.X1EX2C, Z3.T1C.T2C.X1E.X2C,
Z4T1C.T2C.X1E.X2C, Z5.T1C.T2C.X1E.X2C, Z6. T1C.T2C.X1E.X2C,
Z1.T1D.T2C.X1E.X2C, Z2.T1D.T2C.X1E.X2C, Z3.T1D.T2C.X1E.X2C,
Z4.T1D.T2C.X1E.X2C, Z5.T1D.T2C. X1E.X2C, Z6.T1D.T2C.X1E.X2C,
Z1.T1A.T2D.X1E.X2C, Z2.T1A.T2D.X1E.X2C, ZB.TlA.TZD.XlE.XZC,
Z4.T1A.T2D.X1E.X2C, Z5.T1A. T2D.X1E.X2C, Z6.T1A.T2D.X1E.X2C,
Z1.T1B.T2D.X1E.X2C, Z2.T1B.T2D.X1E.X2C, Z3.T1B.T2D.X1E.X2C,
Z4 T1B.T2D.X1E.X2C, Z5.T1B.T2D.X1E.X2C, Z6.T1B.T2D.X1E.X2C,
Z1.T1C.T2D.X1E.X2C, Z2.T1C.T2D.X1E.X2C, Z3.T1C.T2D.X1E.X2C,
Z4.T1C.T2D.X1E.X2C, Z5.T1C.T2D.X1E.X2C, Z6.T1C.T2D.X1E.X2C,
Z1.T1D.T2D.X1E.X2C, Z2.T1D.T2D.X1E.X2C, Z3.T1D.T2D.X1E.X2C,
Z4.T1D.T2D.X1E.X2C, Z5.T1D.T2D.X1E.X2C, Z6.T1D.T2D.X1E.X2C,
Z1.T1IAT2AX1A.X2D, Z2.T1A.T2A. X1A.X2D, Z3.T1A.T2A . X1A.X2D,
Z4T1A.T2AX1A.X2D, Z5.TTA.T2A X1A.X2D, Z6. T1A.T2A X1A.X2D,
Z1.T1B.T2A.X1A.X2D, Z2.T1B.T2A.X1A.X2D, Z3.T1B.T2A.X1A.X2D,
Z4.T1B.T2A . X1A.X2D, Z5.T1B.T2A.X1A.X2D, Z6.T1B.T2A . X1A.X2D,
Z1.T1IC.T2A X1A.X2D, Z2.T1C.T2A.X1A.X2D, Z3 T1C.T2A . X1A.X2D,
Z4.T1C.T2AX1A.X2D, Z5.T1C.T2A.X1A.X2D, Z6. T1C.T2A.X1A.X2D,
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Z1.T1ID.T2A X1A.X2D, Z2.T1D.T2A X1A.X2D, Z3.T1D.T2A.X1A.X2D,
Z4.T1D.T2A X1A.X2D, Z5.T1D.T2A X1A X2D, Z6.T1D.T2A.X1A .X2D,
Z1.T1AT2B.X1A.X2D, Z2.T1A.T2B.X1A.X2D, Z3.T1A.T2B.X1A.X2D,
Z4 T1AT2B.X1A.X2D, Z5.T1A.T2B.X1A.X2D, Z6. T1A.T2B.X1A.X2D,
Z1.T1B.T2B.X1A.X2D, Z2.T1B.T2B.X1A.X2D, Z3.T1B.T2B.X1A.X2D,
Z4.T1B.T2B.X1A.X2D, Z5.T1B.T2B.X1A.X2D, Z6.T1B.T2B.X1A.X2D,
Z1.T1C. T2B.X1A.X2D, Z2.T1C.T2B.X1A.X2D, Z3.T1C.T2B.X1A.X2D,
Z4T1CT2B.X1A.X2D, Z5.T1C.T2B.X1A.X2D, Z6. T1C.T2B.X1A.X2D,
Z1.T1D.T2B.X1A.X2D, Z2.T1D.T2B.X1A.X2D, Z3.T1D.T2B.X1A.X2D,
Z4.T1D.T2B.X1A.X2D, Z5.T1D.T2B.X1A.X2D, Z6.T1D.T2B.X1A.X2D,
Z1.T1IAT2C.X1A.X2D, Z2. T1A.T2C.X1A.X2D, Z3.T1A.T2C.X1A.X2D,
Z4.T1IA T2C.X1A.X2D, Z5.T1A.T2C . X1A.X2D, Z6 T1A.T2C.X1A.X2D,
Z1.T1B.T2C.X1A.X2D, Z2.T1B.T2C.X1A.X2D, Z3.T1B.T2C.X1A.X2D,
Z4.T1B.T2C.X1A.X2D, Z5.T1B.T2C.X1A.X2D, Z6.T1B.T2C.X1A.X2D,
Z1.T1C.T2C.X1A . X2D, Z2.T1C.T2C.X1A.X2D, Z3.T1C.T2C.X1A.X2D,
Z4.T1C.T2C.X1A.X2D, Z5.T1C.T2C.X1A.X2D, Z6.T1C.T2C.X1A.X2D,
Z1.T1D.T2C.X1A.X2D, Z2.T1D.T2C.X1A.X2D, Z3.T1D.T2C.X1A.X2D,
Z4 T1D.T2C.X1A.X2D, Z5.T1D.T2C.X1A.X2D, Z6.T1D.T2C.X1A.X2D,
Z1.T1AT2D X1A.X2D, Z2.T1A.T2D.X1A.X2D, Z3.T1A.T2D.X1A.X2D,
Z4.T1AT2D X1A.X2D, Z5.T1A. T2D.X1A . X2D, Z6. T1A. T2D.X1A.X2D, ‘
Z1.T1B.T2D.X1A.X2D, Z2.T1B.T2D.X1A.X2D, Z3.T1B.T2D.X1A.X2D,
Z4.T1B.T2D.X1A.X2D, Z5.T1B.T2D.X1A.X2D, Z6.T1B.T2D.X1A.X2D,
Zl.TlC.TZD.XlA.XZD, Z2.T1C.T2D.X1A.X2D, Z3.T1C.T2D.X1A.X2D,
Z4.T1C.T2D.X1A.X2D, Z5.T1C.T2D.X1A.X2D, Z6.T1C.T2D.X1A.X2D,
Z1.T1D.T2D.X1A.X2D, Z2.T1D.T2D.X1A.X2D, Z3.T1D.T2D.X1A.X2D,
Z4.T1D.T2D.X1A . X2D, Z5.T1D.T2D.X1A . X2D, Z6.T1D.T2D.X1A.X2D,
Z1.T1AT2A X1B.X2D, Z2.T1A.T2A.X1B.X2D, Z3.T1A.T2A.X1B.X2D,
Z4.T1A.T2A X1B.X2D, Z5.T1A.T2A X1B.X2D, Z26.T1A.T2A.X1B.X2D,
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Z1.T1B.T2A.X1B.X2D, Z2.T1B.T2A.X1B.X2D, Z3.T1B.T2A.X1B.X2D,
74 T1B.T2A X1B.X2D, Z5.T1B.T2A.X1B.X2D, Z6.T1B.T2A.X1B.X2D,
Z1.T1C.T2A.X1B.X2D, Z2.T1C.T2A.X1B.X2D, Z3.T1C.T2A.X1B.X2D,
Z4.T1C.T2A X1B.X2D, Z5.T1C.T2A.X1B.X2D, Z6.T1C.T2A.X1B.X2D,
Z1.T1D.T2A.X1B.X2D, Z2.T1D.T2A X1B.X2D, Z3.T1D.T2A X1B.X2D,
Z4.T1D.T2A X1B.X2D, Z5.T1D.T2A X1B.X2D, Z6.T1D.T2A X1B.X2D,
Z1.T1A.T2B.X1B.X2D, Z2.T1A.T2B.X1B.X2D, Z3.T1A T2B.X1B.X2D,
Z4 T1A.T2B.X1B.X2D, Z5.T1A.T2B.X1B.X2D, Z6.T1A.T2B.X1B.X2D,
Z1.T1B.T2B.X1B.X2D, Z2.T1B.T2B.X1B.X2D, Z3.T1B.T2B.X1B.X2D,
Z4.T1B.T2B.X1B.X2D, Z5.T1B.T2B.X1B.X2D, Z6.T1B.T2B.X1B.X2D,
Z1.T1C.T2B.X1B.X2D, Z2.T1C.T2B.X1B.X2D, Z3.T1C.T2B.X1B.X2D,
Z4.T1C.T2B.X1B.X2D, Z5.T1C.T2B.X1B.X2D, Z6.T1C.T2B.X1B.X2D,
Z1.T1D.T2B.X1B.X2D, Z2.T1D.T2B.X1B.X2D, Z3.T1D.T2B.X1B.X2D,
Z4.T1D.T2B.X1B.X2D, Z5.T1D.T2B.X1B.X2D, Z6.T1D.T2B.X1B.X2D,
Z1.T1A.T2C.X1B.X2D, Z2 T1A.T2C.X1B.X2D, Z3.T1A.T2C.X1B.X2D,
Z4 T1A.T2C.X1B.X2D, Z5.T1A . T2C.X1B.X2D, Z6.T1A.T2C.X1B.X2D,
Z1.T1B.T2C.X1B.X2D, Z2.T1B.T2C.X1B.X2D, Z3.T1B.T2C.X1B.X2D,
Z4.T1B.T2C.X1B.X2D, Z5.T1B.T2C.X1B.X2D, Z6.T1B.T2C.X1B.X2D,
Z1.T1C.T2C.X1B.X2D, Z2.T1C.T2C.X1B.X2D, Z3.T1C.T2C.X1B.X2D,
Z4.T1C.T2C.X1B.X2D, Z5.T1C.T2C. X1B.X2D, Z6.T1C.T2C.X1B.X2D,
Z1.T1D.T2C.X1B.X2D, Z2.T1D.T2C.X1B.X2D, Z3.T1D.T2C.X1B.X2D,
Z4T1D.T2C.X1B.X2D, Z5.T1D.T2C.X1B.X2D, Z6.T1D.T2C.X1B.X2D,
Z1.T1A.T2D.X1B.X2D, Z2.T1A.T2D.X1B.X2D, Z3.T1A.T2D.X1B.X2D,
Z4.T1A.T2D.X1B.X2D, Z5.T1A.T2D.X1B.X2D, Z6.T1A.T2D.X1B.X2D,
Z1.T1B.T2D.X1B.X2D, Z2.T1B.T2D.X1B.X2D, Z3.T1B.T2D.X1B.X2D,
Z4T1B.T2D.X1B.X2D, Z5.T1B.T2D.X1B.X2D, Z6.T1B.T2D.X1B.X2D,
Z1.T1C.T2D.X1B.X2D, Z2. T1C.T2D.X1B.X2D, Z3.T1C.T2D.X1B.X2D,
ZA.T1C.T2D.X1B.X2D, Z5.T1C.T2D.X1B.X2D, Z6.T1C.T2D.X1B.X2D,
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Z1.T1D.T2D.X1B.X2D, Z2.T1D.T2D.X1B.X2D, Z3.T1D.T2D.X1B.X2D,
Z4.T1D.T2D.X1B.X2D, Zé.TlD.TZD.XlB.)QD, 76.T1D.T2D.X1B.X2D,
Z1.TIA.TZA X1C.X2D, Z2.T1A T2A X1C.X2D, Z3.T1A. T2A . X1C.X2D,
Z4.T1A.T2AX1C.X2D, Z5.T1A.T2A X1C.X2D, Z6. T1A. T2A.X1C.X2D,
Z1.T1B.T2AX1C.X2D, Z2.T1B.T2A . X1C.X2D, Z3.T1B.T2A . X1C.X2D,
Z4.T1B.T2A.X1C.X2D, Z5.T1B.T2A.X1C.X2D, Z6.T1B.T2A . X1C.X2D,
Z1.T1C. T2A X1C.X2D, Z2.T1C.T2A X1C.X2D, Z3.T1C.T2A. X1C.X2D,
Z4.T1C.T2A.X1C.X2D, Z5.T1C.T2A X1C.X2D, Z6.T1C.T2A.X1C.X2D,
Z1.T1ID.T2A X1C.X2D, Z2.T1D.T2A . X1C.X2D, Z3.T1D.T2A X1C.X2D,
Z4.T1D.T2A X1C.X2D, Z5.T1D.T2A X1C.X2D, Z6.T1D.T2A . X1C.X2D,
Z1.T1A.T2B.X1C.X2D, Z2.T1A.T2B.X1C.X2D, Z3.T1A.T2B.X1C.X2D,
Z4.T1A.T2B.X1C.X2D, Z5.T1A.T2B.X1C.X2D, Z6.T1A.T2B.X1C.X2D,
Z1.T1B.T2B.X1C.X2D, Z2.T1B.T2B.X1C.X2D, Z3.T1B.T2B.X1C.X2D,
Z4.T1B.T2B.X1C.X2D, Z5.T1B.T2B.X1C.X2D, Z6.T1B.T2B.X1C.X2D,
Z1.T1C.T2B.X1C.X2D, Z2.T1C.T2B.X1C.X2D, Z3.T1C.T2B.X1C.X2D,
74 T1C.T2B.X1C.X2D, Z5.T1C.T2B.X1C.X2D, Z6.T1C.T2B.X1C.X2D,
Z1.T1D.T2B.X1C.X2D, Z2.T1D.T2B.X1C.X2D, Z3.T1D.T2B.X1C.X2D,
Z4. T1D.T2B.X1C.X2D, Z5.T1D.T2B.X1C.X2D, Z6.T1D.T2B.X1C.X2D,
Z1.T1A.T2C.X1C.X2D, Z2.T1A.T2C.X1C.X2D, Z3.T1A.T2C.X1C.X2D,
Z4.T1A.T2C.X1C.X2D, Z5.T1A.T2C.X1C.X2D, Z6. T1A.T2C.X1C.X2D,
Z1.T1B.T2C.X1C.X2D, Z2.T1B.T2C.X1C.X2D, Z3.T1B.T2C.X1C.X2D,
Z4.T1B.T2C.X1C.X2D, Z5.T1B.T2C.X1C.X2D, Z6.T1B.T2C.X1C.X2D,
Z1.T1C.T2C.X1C.X2D, Z2.T1C.T2C.X1C.X2D, Z3.T1C.T2C.X1C.X2D,
Z4.T1C. T2C.X1C.X2D, Z5.T1C.T2C.X1C.X2D, Z6.T1C.T2C.X1C.X2D,
Z1.T1D.T2C.X1C.X2D, Z2.T1D.T2C.X1C.X2D, Z3.T1D.T2C.X1C.X2D,
Z4.T1D.T2C.X1C.X2D, Z5.T1D.T2C.X1C.X2D, Z6.T1D.T2C.X1C.X2D,
Z1.T1A.T2D.X1C.X2D, Z2.T1A.T2D.X1C.X2D, Z3.T1A. T2D.X1C.X2D,
Z4.T1A.T2D.X1C.X2D, Z5.T1A.T2D.X1C.X2D, Z6.T1A.T2D.X1C.X2D,
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Z1.T1B.T2D.X1C.X2D, Z2.T1B.T2D.X1C.X2D, Z3.T1B.T2D.X1C.X2D,
Z4.T1B.T2D.X1C.X2D, Z5.T1B.T2D.X1C.X2D, Z6.T1B.T2D.X1C.X2D,
Z1.T1C.T2D.X1C.X2D, Z2.T1C.T2D.X1C.X2D, Z3.T1C.T2D .X1C.X2D,
Z4.T1C.T2D.X1C.X2D, Z5.T1C.T2D.X1C.X2D, Z6.T1C.T2D.X1C.X2D,
Z1.T1D.T2D.X1C.X2D, Z2.T1D.T2D.X1C.X2D, Z3.T1D.T2D.X1C.X2D,
Z4.T1D.T2D.X1C.X2D, Z5.T1D.T2D.X1C.X2D, Z6.T1D.T2D.X1C.X2D,
Z1.T1IAT2A X1D.X2D, Z2.T1A.T2A . X1D.X2D, Z3.T1A.T2A. X1D.X2D,
Z4T1A.T2A X1D.X2D, Z5.T1A.T2A X1D.X2D, Z6. T1A.T2A.X1D.X2D,
Z1.T1B.T2A.X1D.X2D, Z2.T1B.T2A.X1D.X2D, Z3.T1B.T2A.X1D.X2D,
Z4.T1B.T2A X1D.X2D, Z5.T1B.T2A.X1D.X2D, Z6.T1B.T2A.X1D.X2D,
Z1.T1C.T2AX1D.X2D, Z2.T1C.T2A.X1D.X2D, Z3.T1C.T2A.X1D.X2D,
Z4 T1C. T2A.X1D.X2D, Z5.T1C.T2A X1D.X2D, Z6. T1C.T2A.X1D.X2D,
Z1.T1D.T2A X1D.X2D, Z2.T1D.T2A . X1D.X2D, Z3.T1D.T2A.X1D.X2D,
Z4.T1D.T2A X1D.X2D, 25.T1D.T2A . X1D.X2D, 26. T1D.T2A.X1D.X2D,
Z1.T1A. T2B.X1D.X2D, Z2.T1A.T2B.X1D.X2D, Z3.T1A.T2B.X1D.X2D,
Z4.T1A.T2B.X1D.X2D, Z5.T1A.T2B.X1D.X2D, Z6.T1A.T2B.X1D.X2D,
Zl.TlB.TZB.XlD.XZD, Z2.T1B.T2B.X1D.X2D, Z3.T1B.T2B.X1D.X2D,
Z4.T1B.T2B.X1D.X2D, Z5.T1B.T2B.X1D.X2D, Z6.T1B.T2B.X1D.X2D,
Z1.T1C.T2B.X1D.X2D, Z2.T1C.T2B.X1D.X2D, Z3.T1C.T2B.X1D.X2D,
Z4.T1C'T2B.X1D.X2D, Z5.T1C. T2B.X1D.X2D, Z6.T1C.T2B.X1D.X2D,
Z1.T1D.T2B.X1D.X2D, Z2.T1D.T2B.X1D.X2D, Z3.T1D.T2B.X1D.X2D,
Z4.T1D.T2B.X1D.X2D, ZS.TID.TZB.XlD.XZD, Z6.T1D.T2B.X1D.X2D,
Z1.T1A.T2C.X1D.X2D, Z2.T1A.T2C.X1D.X2D, Z3.T1A.T2C.X1D.X2D,
Z4.T1A.T2C.X1D.X2D, Z5.T1A.T2C.X1D.X2D, Z6.T1A.T2C.X1D.X2D,
Z1.T1B.T2C.X1D.X2D, Z2.T1B.T2C.X1D.X2D, Z3.T1B.T2C.X1D.X2D, .
Z4.T1B.T2C.X1D.X2D, Z5.T1B.T2C.X1D.X2D, Z6.T1B.T2C.X1D.X2D,
Z1.T1C.T2C.X1D.X2D, Z2.T1C.T2C.X1D.X2D, Z3.T1C.T2C.X1D.X2D,
Z4.T1C.T2C.X1D.X2D, Z5.T1C.T2C.X1D.X2D, Z6.T1C.T2C.X1D.X2D,
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Z1.T1D.T2C.X1D.X2D, Z2.T1D.T2C.X1D.X2D, Z3.T1D.T2C.X1D.X2D,
Z4.T1D.T2C.X1D.X2D, Z5.T1D.T2C.X1D.X2D, Z6.T1D.T2C.X1D.X2D,
Z1.T1A.T2D.X1D.X2D, Z2.T1A.T2D.X1D.X2D, Z3.T1A.T2D.X1D.X2D,
Z4.T1A.T2D.X1D.X2D, Z5.T1A.T2D.X1D.X2D, Z6. T1A.T2D.X1D.X2D,
Z1.T1B.T2D.X1D.X2D, Z2.T1B.T2D.X1D.X2D, Z3.T1B.T2D.X1D.X2D,
Z4.T1B.T2D.X1D.X2D, Z5.T1B.T2D.X1D.X2D, Z6.T1B.T2D.X1D.X2D,
Z1.T1C.T2D.X1D.X2D, Z2.T1C.T2D.X1D.X2D, Z3.T1C.T2D.X1D.X2D,
Z4.T1C.T2D.X1D.X2D, Z5.T1C.T2D.X1D.X2D, Z6.T1C.T2D.X1D.X2D,
Z1.T1D.T2D.X1D.X2D, Z2.T1D.T2D.X1D.X2D, Z3.T1D.T2D.X1D.X2D,
Z4.T1D.T2D.X1D.X2D, Z5.T1D.T2D.X1D.X2D, Z6.T1D.T2D.X1D.X2D,
Z1.T1A. T2AX1EX2D, Z2.T1A.T2AX1E.X2D, Z3.T1A.T2A. X1E.X2D,
Z4T1A.T2AX1E.X2D, Z5.T1A. T2A X1E.X2D, Z6. T1A. T2A X1E.X2D,
Z1.T1B.T2A X1E.X2D, 22.T1B.T2A.X1EX2D, Z3.T1B.T2A X1E.X2D,
Z4.T1B.T2A X1E.X2D, Z5.T1B.T2A.X1EX2D, Z6.T1B.T2A. X1E.X2D,
Z1. T1IC.T2A X1E.X2D, Z2.T1C.T2A.X1E.X2D, Z3.T1C.T2A . X1E.X2D,
Z4.T1C.T2A X1E.X2D, Z5.T1C.T2A.X1E.X2D, Z6. T1C.T2A.X1E.X2D,
Z1.T1ID.T2A.X1E.X2D, Z2.T1D.T2A.X1E.X2D, Z3.T1D.T2A.X1E.X2D,
Z4T1D.T2A X1E.X2D, Z5.T1D.T2A X1E.X2D, Z6.T1D.T2A X1E.X2D,
Z1.T1A.T2B.X1E.X2D, Z2.T1A.T2B.X1E.X2D, Z3.T1A.T2B.X1E.X2D,
Z4.T1AT2B.X1E.X2D, Z5.T1A.T2B.X1E.X2D, Z6.T1A.T2B.X1E.X2D,
Z1.T1B.T2B.X1E.X2D, Z2.T1B.T2B.X1E.X2D, Z3.T1B.T2B.X1E.X2D,
Z4.T1B.T2B.X1E.X2D, Z5.T1B.T2B.X1E.X2D, Z6.TlB.TZB.X1 E.X2D,
Z1.T1CT2B.X1E.X2D, Z22.T1C.T2B.X1E.X2D, Z3.T1C.T2B.X1E.X2D;
Z4.T1CT2B.X1E.X2D, Z5.T1C.T2B.X1E.X2D, Z6. T1C.T2B.X1E.X2D,
Z1.T1D.T2B.X1E.X2D, Z2.T1D.T2B.X1E.X2D, Z3.T1D.T2B.X1E.X2D,
Z4.T1D.T2B.X1E.X2D, Z5.T1D.T2B.X1E.X2D, Z6.T1D.T2B.X1E.X2D,
Z1.T1A.T2CX1E.X2D, Z2.T1A.T2C.X1E.X2D, Z3.T1A.T2C.X1E.X2D,
Z4.T1A.T2CX1E.X2D, Z5.T1A.T2C.X1E.X2D, Z6.T1A.T2C.X1E.X2D,
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Z1.T1B.T2C.X1E.X2D, Z2.T1B.T2C.X1E.X2D, Z3.T1B.T2C.X1E.X2D,
Z4.T1B.T2C.X1E.X2D, Z5.T1B.T2C.X1E.X2D, Z6.T1B.T2C. X1E.X2D,
Z1.T1C.T2C.X1E.X2D, Z2.T1C.T2C.X1E.X2D, Z3.T1C.T2C.X1E.X2D,
Z4.T1C.T2C.X1E.X2D, Z5.T1C.T2C.X1E.X2D, Z6. T1C.T2C.X1E.X2D,
Z1.T1D.T2C.X1E.X2D, Z2.T1D.T2C.X1E.X2D, Z3.T1D.T2C.X1E.X2D,
Z4T1D.T2C.X1E.X2D, Z5.T1D.T2C.X1EX2D, Z6.T1D.T2C.X1E.X2D,
Z1.T1A.T2D.X1E.X2D, Z22.T1A.T2D.X1E.X2D, Z3.T1A.T2D.X1E.X2D,
Z4.T1A.T2D.X1E.X2D, Z5.T1A.T2D.X1E.X2D, Z6.T1A.T2D.X1E.X2D,
Z1.T1B.T2D.X1E.X2D, Z2.T1B.T2D.X1E.X2D, Z3.T1B.T2D.X1E.X2D,
Z4.T1B.T2D.X1E.X2D, Z5.T1B.T2D.X1E.X2D, Z26.T1B.T2D.X1E.X2D,
Z1.T1C.T2D.X1E.X2D, Z2.T1C.T2D.X1E.X2D, Z3.T1C.T2D.X1E.X2D,
Z4.T1C.T2D.X1E.X2D, Z5.T1C.T2D.X1E.X2D, Z6.T1C.T2D.X1E.X2D,
Z1.T1D.T2D.X1E.X2D, Z2.T1D.T2D.X1E.X2D, Z3.T1D.T2D.X1E.X2D,
Z4.T1D.T2D.X1E.X2D, Z5.T1D.T2D.X1E.X2D, Z6.T1D.T2D.X1E.X2D,
Z1.T1AT2AX1AX2E, Z2.T1A.T2AX1A . X2E, Z3.T1A. T2A X1A . X2E,
ZATIAT2AX1AX2E, Z5.T1A. T2AX1A.X2E, Z6. T1A. T2A X1A.X2E,
Z1.T1B.T2A X1A.X2E, Z2.T1B.T2A X1A.X2E, Z3.T1B.T2A.X1A X2E,
Z4.T1B.T2AX1A X2E, Z5.T1B.T2A.X1A . X2E, Z6. T1B.T2A . X1A.X2E,
Z1.T1C.T2A X1A X2E, Z2.T1IC.T2A X1A.X2E, Z3.T1C.T2A X1A XZ2E,
Z4.T1C.T2A X1A X2E, Z5.T1C.T2A X1A.X2E, Z6. TICT2A X1AX2E,
Z1.T1ID.T2AX1AX2E, Z2.T1D.T2A.X1A X2E, Z3.T1D.T2A. X1A.X2E,
Z4.T1ID.T2A X1A X2E, Z5.T1D.T2A.X1A.X2E, Z6.T1D.T2A X1A.X2E,
Z1.T1A.T2B.X1AX2E, Z2.T1A.T2B.X1A.X2E, Z3. T1A.T2B.X1A .X2E,
Z4.T1A.T2B.X1A X2E, Z5.T1A. T2B.X1A X2E, Z6.T1A.T2B.X1A.X2E,
Z1.T1B.T2B.X1A.X2E, Z2.T1B.T2B.X1A.X2E, Z3.T1B.T2B.X1A.X2E,
Z4.T1B.T2B.X1A.X2E, Z5.T1B.T2B.X1A . X2E, Z6.T1B.T2B.X1A . X2E,
Z1.T1C.T2B.X1A.X2E, Z2.T1IC.T2B.X1A.X2E, Z3. T1C.T2B.X1A .X2E,
Z4 T1C.T2B.X1A.X2E, Z5.T1C.T2B. X1A.X2E, Z6. T1C.T2B.X1A.X2E,
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Z1.T1D.T2B.X1A.X2E, Z2.T1D.T2B.X1A.X2E, Z3.T1D.T2B.X1A X2E,
Z4.T1D.T2B.X1A.X2E, Z5.T1D.T2B.X1A.X2E, Z6.T1D.T2B.X1A .X2E,
Z1.T1AT2C.X1AX2E, Z2.T1A.T2C.X1A.X2E, Z3.T1A.T2C.X1A X2E,
Z4T1AT2C.X1A.X2E, Z5.T1A.T2C.X1A.X2E, Z6. T1A.T2C.X1A X2E,
Z1.T1B.T2C.X1A.X2E, Z2.T1B.T2C. X1A.X2E, Z3.T1B.T2C.X1A . X2E,
Z4. T1B.T2C.X1A.X2E, Z5.T1B.T2C.X1A.X2E, Z6.T1B.T2C.X1A.X2E,
Z1.T1C.T2C.X1A.X2E, Z2.T1C.T2C.X1A X2E, Z3.T1C.T2C.X1A.X2E,
Z4.T1C. T2C.X1A . X2E, Z5.T1C.T2C.X1A.X2E, Z6.T1C.T2C.X1A.X2E,
Z1.T1D.T2C.X1A.X2E, Z2.T1D.T2C.X1A.X2E, Z3.T1D.T2C.X1A X2E,
ZAT1D.T2C.X1A.X2E, Z5.T1D.T2C.X1A.X2E, Z6.T1D.T2C.X1A . X2E,
Z1.T1AT2D.X1A.X2E, Z2.T1A.T2D.X1A X2E, Z3.T1A.T2D.X1A.X2E,
Z4T1AT2D.X1A.X2E, Z5.T1A.T2D.X1A X2E, Z6.T1A.T2D.X1A X2E,
Z1.T1B.T2D.X1A.X2E, Z2.T1B.T2D.X1A . X2E, Z3.T1B.T2D.X1A .XZ2E,
Z4.T1B.T2D.X1A.X2E, Z5.T1B.T2D.X1A.X2E, Z6.T1B.T2D.X1A .X2E,
Z1.T1C.T2D.X1A.X2E, Z2.T1C.T2D.X1A.X2E, Z3.T1C.T2D.X1A X2E,
Z4T1CT2D.X1A X2E, Z25.T1C.T2D.X1A.X2E, Z6. T1C.T2D.X1A X2E,
Z1.T1D.T2D.X1A.X2E, Z2.T1D.T2D.X1A X2E, Z3.T1D.T2D.X1A X2E,
Z4T1D.T2D.X1A.X2E, Z5.T1D.T2D.X1A . X2E, Z6.T1D.T2D.X1A .X2E,
Z1.T1AT2AX1B.X2E, Z2.T1A.T2A X1B.X2E, Z3.T1A.T2A.X1B.X2E,
Z4TIAT2A X1B.X2E, Z5.T1A. T2A X1B.X2E, 26.T1A.T2A X1B.X2E,
Z1.T1B.T2A.X1B.X2E, Z2.T1B.T2A.X1B.X2E, Z3.T1B.T2A.X1B.X2E,
Z4T1B.T2A.X1B.X2E, Z5.T1B.T2A. X1B.X2E, Z6.T1B.T2A.X1B.X2E,
Z1.T1C.T2A.X1B.X2E, Z2.T1C.T2A.X1B.X2E, Z3.T1C.T2A.X1B.X2E,
Z4.T1IC.T2A X1B.X2E, Z5.T1C.T2A.X1B.X2E, Z6. T1C.T2A.X1B.X2E,
Z1.T1D.T2A . X1B.X2E, Z2.T1D.T2A.X1B.X2E, Z3.T1D.T2A.X1B.X2E,
Z4.T1D.T2A X1B.X2E, Z5.T1D.T2A.X1B.X2E, Z6.T1D.T2A.X1B.X2E,
Z1.T1AT2B.X1B.X2E, Z2.T1A.T2B.X1B.X2E, Z3.T1A.T2B.X1B.X2E,
Z4.T1A.T2B.X1B.X2E, Z5.T1A.T2B.X1B.X2E, Z6.T1A.T2B.X1B.X2E,
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Z1.T1B.T2B.X1B.X2E, Z2.T1B.T2B.X1B.X2E, Z3.T1B.T2B.X1B.X2E,
Z4.T1B.T2B.X1B.X2E, Z5.T1B.T2B.X1B.X2E, Z6.T1B.T2B.X1B.X2E,
Z1.T1C.T2B.X1B.X2E, Z2.T1C.T2B.X1B.X2E, Z3.T1C.T2B.X1B.X2E,
Z4.T1C.T2B.X1B.X2E, Z5.T1C.T2B.X1B.X2E, Z6.T1C.T2B.X1B.X2E,
Z1.T1D.T2B.X1B.X2E, Z2.T1D.T2B.X1B.X2E, Z3.T1D.T2B.X1B.X2E,
Z4.T1D.T2B.X1B.X2E, Z5.T1D.T2B.X1B.X2E, Z6.T1D.T2B.X1B.X2E,
Z1.T1A.T2CX1B.X2E, Z2.T1A.T2C.X1B.X2E, Z3.T1A.T2C.X1B.X2E,
Z4.T1A.T2C.X1B.X2E, Z5.T1A.T2C.X1B.X2E, Z6 T1A.T2C.X1B.X2E,
Z1.T1B.T2C.X1B.X2E, ZZ.TlB.TZC.XlB.X2E, Z3.T1B.T2C.X1B.X2E,
Z4.T1B.T2C.X1B.X2E, Z5.T1B.T2C.X1B.X2E, Z6.T1B.T2C.X1B.X2E,
Z1.T1C.T2C.X1B.X2E, Z2.T1C.T2C.X1B.X2E, Z3.T1C.T2C.X1B.X2E,
Z4.T1C.T2C.X1B.X2E, Z5.T1C.T2C.X1B.X2E, Z6.T1C.T2C.X1B.X2E,
Z1.T1D.T2C.X1B.X2E, Z2. T1D.T2C.X1B.X2E, Z3.T1D.T2C.X1B.X2E,
Z4.T1D.T2C.X1B.X2E, Z5.T1D.T2C.X1B.X2E, Z6. T1D.T2C.X1B.X2E,
Z1.T1IA.T2D.X1B.X2E, Z2.T1A.T2D.X1B.X2E, Z3.T1A.T2D.X1B.X2E,
Z4.T1A.T2D.X1B.X2E, Z5.T1A.T2D.X1B.X2E, Z6.T1A.T2D.X1B.X2E,
Z1.T1B.T2D.X1B.X2E, Z2.T1B.T2D.X1B.X2E, Z3.T1B.T2D.X1B.X2E,
Z4.T1B.T2D.X1B.X2E, Z5.T1B.T2D.X1B.X2E, Z6.T1B.T2D.X1B.X2E,
Z1.T1C.T2D.X1B.X2E, Z2.T1C.T2D.X1B.X2E, 23.T1C.T2D.X1B.X2E,
Z4.T1C.T2D.X1B.X2E, Z5.T1C.T2D.X1B.X2E, Z6. T1C.T2D.X1B.X2E,
Z1.T1D.T2D.X1B.X2E, Z2.T1D.T2D.X1B.X2E, Z3.T1D.T2D.X1B.X2E,
Z4.T1D.T2D.X1B.X2E, Z5.T1D.T2D.X1B.X2E, Z6.T1D.T2D.X1B.X2E,
Z1.T1A.T2A X1C.X2E, Z2.T1A.T2A X1C.X2E, Z3.T1A.T2A . X1C.X2E,
Z4.T1A.T2A X1C.X2E, Z5.T1A.T2A.X1C.X2E, Z6.T1A. T2A . X1C.X2E,
Z1.T1B.T2A.X1C.X2E, Z2.T1B.T2A.X1C.X2E, Z3.T1B.T2A.X1C.X2E,
Z4.T1B.T2A X1C.X2E, Z5.T1B.T2A . X1C.X2E, Z6.T1B.T2A.X1C.X2E,
Z1.T1C. T2A X1C.X2E, Z2.T1C.T2A.X1C.X2E, Z3.T1C.T2A.X1C.X2E,
Z4.T1C.T2A X1C.X2E, Z5.T1C.T2A.X1C.X2E, Z6.T1C.T2A . X1C.X2E,
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Z1.T1D.T2A. X1C.X2E, Z2.T1D.T2A . X1C.X2E, Z3.T1D.T2A.X1C.X2E,
Z4.T1D.T2A X1C.X2E, Z5.T1D.T2A.X1C.X2E, Z6.T1D.T2A.X1C.X2E,
Z1.T1A.T2B.X1C.X2E, Z2.T1A.T2B.X1C.X2E, Z3.T1A.T2B.X1C.X2E,
Z4.T1A.T2B.X1C.X2E, Z5.T1A.T2B.X1C.X2E, Z6.T1A.T2B.X1C.X2E,
Z1.T1B.T2B.X1C.X2E, Z2.T1B.T2B.X1C.X2E, Z3.T1B.T2B.X1C.X2E,
Z4.T1B.T2B.X1C.X2E, Z5.T1B.T2B.X1C.X2E, Z6.T1B.T2B.X1C.X2E,
Z1.T1C.T2B.X1C.X2E, Z2.T1C.T2B.X1C.X2E, Z3.T1C.T2B.X1C.X2E,
Z4.T1C.T2B.X1C.X2E, Z5.T1C.T2B.X1C.X2E, Z6. T1C.T2B.X1C.X2E,
Z1.T1D.T2B.X1C.X2E, Z2.T1D.T2B.X1C.X2E, Z3.T1D.T2B.X1C.X2E,
74.T1D.T2B.X1C.X2E, Z5.T1D.T2B.X1C.X2E, Z6.T1D.T2B.X1C.X2E,
Z1.T1AT2C.X1C.X2E, Z2.T1A.T2C.X1C.X2E, Z3.T1A.T2C.X1C.X2E,
Z4.T1A.T2C.X1C.X2E, Z5.T1A.T2C.X1C.X2E, Z6.T1A. T2C.X1C.XZ2E,
Z1.T1B.T2C.X1C.X2E, Z22.T1B.T2C.X1C.X2E, Z3.T1B.T2C.X1C.X2E,
Z4.T1B.T2C.X1C.X2E, Z5.T1B.T2C.X1C.X2E, Z26.T1B.T2C.X1C.X2E,
Z1.T1C.T2C.X1C.X2E, Z22.T1C.T2C.X1C.X2E, Z3.T1C.T2C.X1C.X2E,
Z4.T1C. T2C.X1C.XZ2E, Z5.T1C.T2C.X1C.X2E, Z6.T1C.T2C.X1C.X2E,
Z1.T1D.T2C.X1C.X2E, Z2.T1D.T2C.X1C.X2E, Z3.T1D.T2C.X1C.X2E,
Z4 T1D.T2C.X1C.X2E, Z5.T1D.T2C.X1C.X2E, Zé.le.TZC.XIC.XZE,
Z1.T1A.T2D.X1C.X2E, Z2. T1A. T2D.X1C.X2E, Z3.T1A.T2D.X1C.X2E,
ZAT1A.T2D.X1C.X2E, Z5.T1A.T2D.X1C.X2E, Z6.T1A.T2D.X1C.X2E,
Z1.T1B.T2D.X1C.X2E, Z2.T1B.T2D.X1C.X2E, Z3.T1B.T2D.X1C.X2E,
Z4.T1B.T2D.X1C.X2E, Z5.T1B.T2D.X1C.X2E, Z6.T1B.T2D.X1C.X2E,
Z1.T1C.T2D.X1C.X2E, Z2.T1C.T2D.X1C.X2E, Z3.T1C.T2D.X1C.X2E,
Z4.T1C.T2D.X1C.X2E, Z5.T1C.T2D.X1C.X2E, Z6.T1C.T2;.D_.X1C.X2kE,
Z1.T1D.T2D.X1C.X2E, Z2.T1D.T2D.X1C.X2E, Z3.T1D.T2D.X1C.X2E,
Z4.T1D.T2D.X1C.X2E, Z5.T1D.T2D.X1C.X2E, Z6.T1D.T2D.X1C.X2E,
Z1.T1A.T2AX1D.X2E, Z2.T1A.T2A X1D.X2E, Z3.T1A.T2A X1D.X2E,
Z4.T1A.T2AX1D.X2E, Z5.T1A.T2A.X1D.X2E, Z6.T1A.T2A X1D.X2E,
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Z1.T1B.T2A.X1D.X2E, Z2.T1B.T2A . X1D.X2E, Z3.T1B.T2A.X1D.X2E,
Z4.T1B.T2A X1D.X2E, Z5.T1B.T2A.X1D.X2E, Z6.T1B.T2A.X1D.X2E,
Zl.Tl.C.T2A.X1D.X2E, Z2.T1C.T2A . X1D.X2E, Z3.T1C.T2A. X1D.X2E,
Z4.T1C.T2A X1D.X2E, Z5.T1C.T2A . X1D.X2E, Z6.TiC.T2A.X1D.X2E,
Z1.T1D.T2A.X1D.X2E, Z2.T1D.T2A.X1D.X2E, Z3.T1D.T2A X1D.X2E,
Z4.T1D.T2A.X1D.X2E, Z5.T1D.T2A.X1D.X2E, Z6.T1D.T2A X1D.X2E,
Z1.T1A.T2B.X1D.X2E, ZZ.TIA.TZB.XID.XéE, Z3.T1A. T2B.X1D.X2E,
Z4 T1A.T2B.X1D.X2E, Z5.T1A.T2B.X1D.X2E, Z6.T1A.T2B.X1D.X2E,
Z1.T1B.T2B.X1D.X2E, Z2.T1B.T2B.X1D.X2E, Z23.T1B.T2B.X1D.X2E,
Z4.T1B.T2B.X1D.X2E, Z5.T1B.T2B.X1D.X2E, Z6.T1B.T2B.X1D.X2E,
Z1.T1C.T2B.X1D.X2E, Z2.T1C.T2B.X1D.X2E, Z3.T1C.T2B.X1D.X2E,
Z4.T1C.T2B.X1D.X2E, Z5.T1C.T2B.X1D.X2E, Z6.T1C.TZB.X1D.X2E,
Z1.T1D.T2B.X1D.X2E, Z2.T1D.T2B.X1D.X2E, Z3.T1D.T2B.X1D.X2E,
Z4.T1D.T2B.X1D.X2E, Z5.T1D.T2B.X1D.X2E, Z6.T1D.T2B.X1D.X2E,
Z1.T1A.T2C.X1D.X2E, Z2.T1A.T2C.X1D.X2E, Z3.T1A.T2C.X1D.X2E,
Z4T1A.T2C.X1D.X2E, Z5.T1A.T2C.X1D.X2E, Z6. T1A.T2C.X1D.X2E,
Z1.T1B.T2C.X1D.X2E, Z2.T1B.T2C.X1D.X2E, Z3.T1B.T2C.X1D.X2E,
Z4.T1B.T2C.X1D.X2E, Z5.T1B.T2C X1D.X2E, Z6.T1B.T2C.X1D.X2E,
Z1.T1C.T2C.X1D.X2E, Z2. T1C.T2C.X1D.X2E, Z3.T1C.T2C.X1D.X2E,
Z4.T1C. T2C.X1D.X2E, Z5.T1C.T2C.X1D.X2E, Z6.T1C.T2C.X1D.X2E,
Z1.T1D.T2C.X1D.X2E, ZZ.TlD.TZC.XiD.XZE, Z3.T1D.T2C.X1D.X2E,
Z4.T1D.T2C.X1D.X2E, Z5.T1D.T2C.X1D.X2E, Z6.T1D.T2C.X1D.X2E,
Z1.T1A.T2D.X1D.X2E, ZZ.TlA.TZD.XlD.XZE, Z3.T1A.T2D.X1D.X2E,
Z4.T1A.T2D.X1D.X2E, Z5.T1A.T2D.X1D.X2E, Z6.T1A.T2D.X1D.X2E,
Z1.T1B.T2D.X1D.X2E, Z2.T1B.T2D.X1D.X2E, Z3.T1B.T2D.X1D.X2E,
Z4.T1B.T2D.X1D.X2E, Z5.T1B.T2D.X1D.X2E, Z6.T1B.T2D.X1D.X2E,
Z1.T1C.T2D.X1D.X2E, Z2.T1C.T2D.X1D.X2E, Z3.T1C.T2D.X1D.X2E,
Z4.T1C.T2D.X1D.X2E, Z5.T1C.T2D.X1D.X2E, Z6.T1C.T2D.X1D.X2E,
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Z1.T1D.T2D.X1D.X2E, Z2.T1D.T2D.X1D.X2E, Z3.T1D.T2D.X1D.X2E,
Z4.T1D.T2D X1D.X2E, Z5.T1D.T2D.X1D.X2E, Z6.T1D.T2D.X1D.XZE,
Z1.T1A.T2A X1E.X2E, Z2.T1A T2A.X1E.X2E, Z3.T1A.T2A X1E.X2E,
Z4.T1A.T2A X1E.X2E, Z5.T1A. T2A X1E.X2E, Z6. T1A.T2A X1E.X2E,
Z1.T1B.T2A.X1E.X2E, Z2.T1B.T2A.X1E.X2E, Z3.T1B.T2A X1E.X2E,
Z4T1B.T2A X1E.X2E, Z5.T1B.T2A.X1E.X2E, Z6 T1B.T2A X1E.X2E,
Z1.T1C.T2A X1E.X2E, Z2. T1C.T2A X1E.X2E, Z3.T1C.T2A X1E.X2E,
Z4.T1C.T2A X1E.X2E, Z5.T1C.T2A.X1E.X2E, Z6.T1C.T2A . X1E.XZE,
Z1.T1D.T2A X1E.X2E, Z2.T1D.T2A.X1E.X2E, Z3.T1D.T2A.X1E.X2E,
Z4.T1D.T2A X1E.X2E, Z5.T1D.T2A.X1E.X2E, Z6.T1D.T2A.X1E.X2E,
Z1.T1A.T2B.X1E.X2E, Z2 T1A.T2B.X1E.X2E, Z3.T1A.T2B.X1E.X2E,
Z4T1A.T2B.X1E.X2E, Z5.T1A.T2B.X1E.X2E, Z6.T1A.T2B.X1E.X2E,
Z1.T1B.T2B.X1E.X2E, Z2.T1B.T2B.X1E.X2E, Z3.T1B.T2B.X1E.X2E,
Z4.T1B.T2B.X1E.X2E, Z5.T1B.T2B.X1E.X2E, Z6.T1B.T2B.X1E.X2E,
Z1.T1C.T2B.X1E.X2E, Z2.T1C.T2B X1E.X2E, Z3.T1C.T2B.X1E.X2E,
Z4.T1C.T2B.X1E.X2E, Z5.T1C.T2B X1E.X2E, Z6.T1C.T2B.X1E X2E,
Z1.T1D.T2B.X1E.X2E, Z2.T1D.T2B.X1E.X2E, Z3.T1D.T2B.X1E.X2E,
Z4.T1D.T2B.X1E.X2E, Z5.T1D.T2B.X1E.X2E, Z6.T1D.T2B.X1E.XZE,
Z1.T1A.T2C.X1E.X2E, Z2. T1A.T2C.X1E.X2E, Z3.T1A.T2C.X1E.X2E,
Z4.T1A.T2C X1E.X2E, Z5.T1A.T2C.X1E.X2E, Z6.T1A.T2C. X1E.X2E,
Z1.T1B.T2C.X1E.X2E, Z2 T1B.T2C.X1E.X2E, Z3.T1B.T2C.X1E X2E,
Z4.T1B.T2C.X1E.X2E, Z5.T1B.T2C.X1E.X2E, Z6.T1B.T2C.X1E X2E,
Z1.T1C.T2C X1E.X2E, Z2. T1C.T2C.X1E.X2E, Z3.T1C.T2C.X1E.X2E,
Z4.T1C.T2C.X1E.X2E, Z5.T1C.T2C.X1E.X2E, Z6.T1C.T2C.X1E.X2E,
Z1.T1D.T2C.X1E.X2E, Z2.T1D.T2C.X1E.X2E, Z3.T1D.T2C.X1E.X2E,
Z4.T1D.T2C.X1E.X2E, Z5.T1D.T2C.X1E.X2E, Z6.T1D.T2C.X1E.X2E,
Z1.T1A.T2D.X1E.X2E, Z2.T1A.T2D.X1E.X2E, Z3.T1A.T2D.X1E.X2E,
Z4.T1A.T2D.X1E.X2E, Z5.T1A.T2D.X1E.X2E, Z6.T1A.T2D.X1E.X2E,
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Z1.T1B.T2D.X1E.X2E, Z2.T1B.T2D.X1E.X2E, Z3.T1B.T2D.X1E.X2E,
Z4.T1B.T2D.X1E.X2E, Z5.T1B.T2D.X1E.X2E, Z6.T1B.T2D.X1E.X2E,
Z1.T1C.T2D.X1E.X2E, Z2.T1C.T2D.X1E.X2E, Z3.T1C.T2D.X1E.X2E,
Z4.T1C.T2D.X1E.XZE, Z5.T1C.T2D.X1E.X2E, Z6. T1C.T2D.X1E.X2E,
Z1.T1D.T2D.X1E.X2E, Z2.T1D.T2D.X1E.X2E, Z3.T1D.T2D.X1E.X2E,
Z4.T1D.T2D.X1E.X2E, Z5.T1D.T2D.X1E.X2E, and Z6.T1D.T2D.X1E.X2E.

In still another embodiment, selected compounds of Formula I are named

below in tabular format (Table 12) as compounds of general Formula III (below):

Formula III

where 1, 2, 3, 4 and 5 are defined in Tables 7-11, below. Each compound is
designated in tabular form by combining the “code” representing each structural
moiety using the following syntax: 1.2.3.4.5. Thus, for example, 1a.2a.3a.4a.5a

represents the following structure:

T
N o 5 2 \ N

Table 7: “1” Structures :

Code “1” Structure
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Code “1” Structure
la 4 H
2. N 3
N
H/K/\’/ \"/
5 (@)
1b 4 (|2H3
2 N 3
\T/K/\r \n/
CHs 5 o)
1c
4
N N 3
| hé
CHy 5 o)
1d 4 (I3Ha
Z\NJW/NTB
% 5 O
1le
4
2 N 3
\N)\/\l/ \n/
% 5 (@)
1f 4 y
2\ N 3
| he
CHj, 5 0
1g 4 "
2 N 3
\N \“/
A i

110



PCT/US2007/015604

WO 2008/010921
Code “1"” Structure
1h 4 (|:H3
2 N 3
\N/'\/\‘/ \"/
H
5 (0]
1i
4 -
2 N. 3
\N/K/Y \“/
H
5 (@]
1j 4 CHg
2 Ne s
) h
CH 5 o)
1k 4
2 No 3
) T
CH; 5 o)
11
4
2 “ 3
) h
CHs, 5 o}
1m 4 CH3
2 : R s
NN \n/
% 5 (o]
In 4
2 N_ 3
NN \"/
% 5 (o]
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“1” Structure

Code
1o
4
2 N _3
) T
' 5 (@]
lp 4 CH3 ?H3
2 N 3
\N \”/
H
5 (@)
1q 4 CHs
2 N 3
\N \"/
H
5 (@)
1r
4 CHj
2 N 3
H
5 (0}
1s
4 ?Hg
2 N 3
H
5 (@)
1t
4 (
2 N 3
K T
H
5 ()
Tu

N

_<]
=
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Table 8: “2” Structures

Code ~“2” Structure
23. CH3 O
5 ‘R
/S_CHZ/ \u/ (JS
S
N )
2b CH, o
s no R
-
CH
)= >
o)
2c CHs )
v N
="y ¥
— !
2d CH, o)
A\
{ o™y =
— 4
2e CHj3 O
s L
\(‘\\ CHZ/ ;-(5
-~
N o)
OH
2t CH, o)
SN '
c e
T o
: o}
OH

113



WO 2008/010921 PCT/US2007/015604

Code “2” Structure
2g 2
N
O
S (0]

2i

YO” °“2’”T“rkf
OoH

2j 7 o
/k’/. S N N
D S
© OH
2k o]
o N
HNJ/\NJLN K
§ | I H g

N
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Code “2” Structure

2m 3 Hj Q

C
l
N

(iJH
S N
j)f\mf -
-
N 0
OH

2n " Y?7 o
S & oy

z—0

OH

20 . Y - o
I
YT

OH
2p NHp
/Cl)k‘
TNy
(@)
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iy /<(a |
2r o SN

(o)
A %,
TN
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Code “2” Structure
2s (0]
N )C\?E
P N7 N
HSJ/\ A0
NH
o}
N M ,
P! N~ N
HSJ/\I Ho
2u !
)LNH
X
H o\ N &
S (@)
" | Y
o}
/k’l/s . /O N
H
N\)_ ; \E/ r’s
0 0
HN ’ TJ\E/(?/K
S O
2x O
®
/?f\ o
N 5y
72 N N
HSJ/\I Aol
2y : |
NH
1,0
N £Y
=Y
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Table 9: “3” Structures

Code

“3" Structure

3a

-0O-CH:-(5-thiazolyl)

3b

-O-CH»-(3-pyridyl)

3c

-NH-CH:-(5-thiazolyl)

3d

“NH-CH:-(3-pyridyl)

3e

-N(CHz)-CH2-(5-thiazolyl)

3f

-N(CH:)-CH:-(3-pyridyl)

3g

-N(CHbs)-(5-thiazolyl)

3h

-N(CHa)-(3-pyridyl)

Table 10: 4" Structures

Code | “4” Structure
4a | n-propyl
4b | i-butyl
4c | -CHz<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>