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BICYCLIC NITROGEN COMPOUNDS AS MODULATORS OF
GHRELIN RECEPTOR AND USES THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Application Nos.
60/755,714, entitled “INDOLE COMPOUNDS AS MODULATORS OF GHRELIN
RECEPTOR AND USES THEREOF?”, filed December 30, 2005; and 60/835,241, entitled
“INDOLE COMPOUNDS AS MODULATORS OF GHRELIN RECEPTOR AND USES
THEREOF, filed August 2, 2006, both of which are iﬁcorporated by reference in their
entireties. '

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This invention relates to the fields of organic chemistry, pharmaceutical
chemistry, biochemistry, molecular biology and medicine. In particular it relates to
compounds that modulate the activity of the human Growth Hormone Secretagogue receptor
(GHSR1a, Ghrelin receptor), and to the use of the compounds for the treatment and
prevention of disorders or conditions such as obesity, eating disorders, hormone
insufficiencies, dwarfism; somatol.aause, osteoporosis, wasting syndromes, catabolic states,
cardiovascular diseases, gastrointestinal diseases, sleep disorders, cancers; for disorders of
the pancreas, diabetes, anxiety disorders and cognitive deficits, and for diagnosing hormone

insufficiencies.

Description of the Related Art

[0003] The physiological actions of the hormone/neurotransmitter ghrelin are
mediated, in part, by the ghrelin receptor. The ghrelin receptor is expressed in a number of
tissues including the pituitary and hypothalamus, as well as other brain fegions such as
hippocampus, as well as peripheral tissues such as heart, lung, pancreas, stomach, intestine,
‘and adipose tissue and numerous other tissues where it is thought to regulate appetite, energy
balance, cardiovascular function, gastrointestinal motility, hormone release, induction of slow

wave sleep, and cellular proliferation (Inui A, et al. FASEB J. 2004 Mar;18(3):439—56.



WO 2007/079239 PCT/US2006/049609

Deghenghi R. et al. Endocrine. 2003 Oct; 22(1):13-8. Bona G et al. Panminerva Med. 2003
Sep;45(3):197-201. Broglio F. et al. Horm Res. 2003;59(3):109-17).

[0004] Compounds that stimulate ghrelin receptors have been shown to stimulate
appetite and food intake, improve cardiac output and reduce cardiac afterload, stimulate
gastric motility and emptying, facilitate induction of sleep, and inhibit cellular proliferation in
cells derived from the lung, thyroid and breast. Compounds that block ghrelin recéptor
activity have been shown to facilitate weight loss, reduce appetite, reduce food intake,
facilitate weight maintenance, treat obesity, treat diabetes and associated side effects,
(including retinopathy and/or cardiovascular disorders), and reduce metabolism. (Inui A, et
al. FASEB J. 2004 Mar;18(3):439-56. Deghenghi R. et al. Endocrine. 2003 Oct; 22(1):13-8.

Bona G et al. Panminerva Med. 2003 Sep;45(3):197-201. Broglio F. et al. Horm Res.
2003;59(3):109-17).

SUMMARY OF THE INVENTION

[0005] One embodiment &isclosed herein relates to a compound of Formula (I):

L—NRsR
Rsa | Y\ N/ 2N\2a
A
P
RSDW‘
Rye B

4y
or a solvate, a polymorph, a metabolite, or a pharmaceutically acceptable salt or prodrug
thereof, wherein:
A can be selected from the group consisting of hydrogen, halogen, cyano, mono-
substituted, poly-substituted or unsubstituted variants of the following residues: alkyl,
alkenyl, alkyny!, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl,
aralkyl, Heteroaralkyl, (heteroalicyclylalkyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy,
-C(=Z)R,, -C(=Z)OR,, -C(EZ)NRRp, -C(R1)=NRj;, -NRRp, -N=CRiRjp,
-N(R)-C(=Z)R,, -N(R)-CEZ)NR R b, -S(O)NRR1p, -S(0)2NRzR1p, -NR)-S=O)R |,
-N(R)-S(=0)R,, -OR}, -SR}, and -OC(=0)R;
' B can be selected from the group consisting of hydrogen; mono-substituted, poly-

substituted or unsubstituted variants of the following residues: alkyl, alkenyl, alkynyl,
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cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl,
(heteroalicyclylalkyl, -C(=Z)R;, -C(=Z)OR,, -C(=Z)NRyRip, -C(=Z)N(OR;a)R)p,
“C(EZ)N(R)NRaRip,  -C(R1)=NRy,;, -C=N; NR;;Rip, -N=CRyRip, -N(R)-C(=Z)Ry, " -
N(R)-C=Z)NR1aR b, -SOINRysRib, -S(0)2NRiaR 1, -NRy)-S(=O)Ri, -N(R1)-S=O)Rj, .
S(O)R,, -S(0)2Ry, -ORy, -SR;, and -OC(=0O)R; or o S

A and B can be taken together to form an unsubstituted or sublstitﬁ.ted.cyplga‘ilkyl, or-
unsubstituted or substituted heteroalicyclyl; |

Ri, Rja and Ry, can each independently selected from the grm‘q.)‘ consisting of
hydrogen, mono-substituted, poly-substituted or unsubstituted variants of the .following
residues: alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl and haloalkyl;

R, and Ry, can each independently selected from the group consisting of hydrogen,
cyano, mono-substituted, poly-substituted or unsubstituted variants of the following residues:
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, sulfinyl, sulfonyl, haloalkyl, |
-C(=Z)R,, -C(=Z)OR,, -C(=Z)NR.R}p, -C(R1)=NRy,, -(C 4alkyl)-Z-aryl, -(C,.4alkyl)C(=O)
Ry, -NRiRjp, -N=CR.Rjp, -N(R;)-C(=Z)R;, -N(R)-C(=Z)NR Ry, ’S(O)NRIaRIb, -
S(0)2NR 2R 1b, -N(R)-S(=O)R, -N(R)-S(=0)2Ry, -OR}, -8R, and -OC(=Z)R;; or

R, and Ry, can be taken together, along with the nitrogen atom to which they are
attached, to form an unsubstituted or substituted heteroalicyclyl;

Rs, Ris, Rap, and R3¢ can each independently selected from the group consisting of
hydrogen, halogen, cyano, nitro, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl cycloalkynyl, aryl,
heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, sulfinyl, sulfonyl,
haloalkyl, haloalkoxy, -C(=Z)R,, -C(=Z)OR;, -C(=Z)NR,.Rp, -C(R1)=NRjs, -NR2Rjp, -
N=CR;,R1p, -NR)-C(=Z)R), -NR))-CEZ)NRRjp, -S(ONRRip, -S(O)2NRaRip,
-N(R)-S(=0)R;, -N(R{)-S(=0)2R ), -OR}, -SR, and -OC(=Z)R;;

R3, R3a, R3p, and R3¢ can be taken together with one or more adjacent members of the

group consisting of R3, R3,, R3p, and Ry to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or

heteroalicyclyl ring;
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Rj3. can be taken together with B to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or
heteroalicyclyl ring;

L can be an unsubstituted or substituted lower alkylene group, wherein when L is
substituted, it is substituted with one .or more group(s) individually and independently
selected from the group consisting of alkyl, alkenyl, halogen, haloalkyl, alkoxy, haloalkoxy,
hydroxyl, and -CN;

L can be taken together with Rj to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or
heteroalicyclyl ring; ‘

Y can be C-R; or N; and

Zcanbe O or S. _

{0006} " Another embodiment disclosed herein relates to a pharmaceutical
composition, comprising a therapeutically effective amount of a compound of Formula (I)
and/or a compound described herein, and a pharmaceutically acceptable carrier, excipient, or
diluent.

[0007] Still another embodiment disclosed herein relates to a method of treating
or preventing a disorder or condition comprising administering to a subject a
pharmaceutically effective amount of a compound of Formula (I) and/or a compound
described herein. In some embodiment, the compound of Formula (I) and/or one of the -
compound described herein alleviates or treats a disorder or condition by modulating,

agonizing, inverse agonizing, or antagonizing a ghrelin receptor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Figure 1 is a graph showing the inverse agonists activities of
compounds at ghrelin receptors in R-SAT assays.
[0009] Figure 2 is a graph showing the inverse agonist and agonist activities
of compounds at ghrelin receptors in phosphatidyl inositol assays
[0010] Figure 3 is a graph sho222wing the spontaneous feeding activity in
freely moving, fasted, male Sprague-Dawley rats following intraperitoneal administration of

ghrelin receptor antagonists/inverse agonists.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] Small molecules with heretofore-unappreciated activities have beenv
identified as ghrelin receptor antagonists/inverse agonists. We further demonstrate that these
compounds suppress feeding in rats. These observations have practical applications that
support the use of these compounds to alleviate or treat disorders or conditions affected
directly or indirectly through ghrelin receptors.

[0012] A large number of compounds of Formula I were screened for functional
activity at the Ghrelin receptor and display robust ghrelin receptor antagonist/inverse agonist
activity. )

[0013] One embodiment disclosed herein relates to a compound of Formula (1):

Raa~ N N,L“NRszé
Rabjg/;lilgkA
Ry B
ey
or a solvate, a polymorph, a metabolite, or a pharmaceutically acceptable salt or prodrug
thereof, wherein: ' /

A can be selected from the group consisting of hydrogen, halogen, cyano, mono-
substituted, poly-substituted or unsubstituted variants of the following residues: alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl,
aralkyl, heteroaralkyl, (heteroalicyclylalkyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy,
-C(=Z)Ry, -C(=2Z)OR;, -CEZ)NRj;:Rip, -CR)=NRis, -NRi.Rip, -N=CRiRyp,
“N(R;)-C(=Z)R;, -N(R{)-C(=Z)NRi:Rip, -S(O)NR:Rip, -S(O)NR1:R1p, -N(R)-S(=O)R,,
-N(R)-S(=0)2R |, -OR|, -SR;, and -OC(=0)R;;

B can be selected from the group consisting of hydrogen; mono-substituted, poly-
éubstituted or unsubstituted variants of the following residues: alkyl, alkenyl, alkynyl,
cycloalkyl, cycloaikenyl, cycloali<ynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl,
(heteroalicyclylalkyl, -C(=Z)R,, -C(=Z)OR;, -C(E=Z)NRy,Rjp, -CEZIN(OR )Ry,
-CEZN(RONR R 15, -C(R1)=NRj; -C=N; -NRRyp, -N=CRiaR1p, -N(R)-C(=Z)R1,
-N(R)-C(=Z)NR R b, -S(O)NRR1p, -S(0)2NR R1p, -N(R1)-S(=0)R;, -N(R|)-S(=0):R;, -
S(O)Ry, -S(O)R,, -ORy, -SR}, and -OC(=0)R;; or )
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A and B can be taken together to form an unsubstituted or substituted cycloalkyl, or
unsubstituted or substituted heteroalicyclyl;

R), Rja and Ry, can each independently selected from the group consisting of
hydrogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl and haloalkyl;

R; and Ry, can each independently selected from the group consisting of hydrogen,
cyano, mono-substituted, poly-substituted or unsubstituted variants of the following residues:
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, sulfinyl, sulfonyl, haloalkyl,
-C(=Z)Ry, -C(=Z)OR,, -C(=Z)NR,Rp, -C(R})=NR},, -(Ci4alkyl)-Z-aryl, -(C,.4alkyl)C(=0)
Ry, -NRRp, -N=CR;:Rjp, -NR)-C(=Z)R;, -N(R|)-C(FZ)NR,.Ryp, -S(ONR.Rp, -
S(O)2NR 2R 1p, -N(R})-S(=O)R |, -N(R)-S(=0):R,, -OR,, -SR;, and -OC(=Z)R,; or

Rz and Rj, can be taken together, aléng with the nitrogen atom to which they are
attached, to form an unsubstituted or substituted heteroalicyclyl;

R3, R3a, R3p, and R3¢ can each independently selected from the group consisting of
hydrogen, halogen, cyano, nitro, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl cycloalkynyl, aryl,
heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclylalkyl, sulfinyl, sulfonyl,
haloalkyl, haloalkoxy, -C(=Z)R,, -C(=Z)OR,, -C(=Z)NR.Rib, -C(R})=NR;a, -NR;aRjp, -
N=CRaRs, -NR)-C(=Z)R,, ‘N(Rl)"cczz)NRlaRlb, -S(O)NR.R s, -S(O)2NR 2R b,
-N(R)-S(=0)R,, -N(R)-S(=0)2R, -OR}, -SR,, and -OC(=Z)R;;

R3, Ria, R3p, and R3. can be taken together with one or more adjacent members of the
group consisting of R3, R3a, Rap, and R3c to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or
heteroalicyclyl ring;

R3¢ can be taken together with B to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or
heteroalicyclyl ring;

L can be an unsubstituted or substituted lower alkylene group, wherein when L is

substituted, it is substituted with one or more group(s) individually and independently
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selected from the group consisting of alkyl, alkenyl, halogen, haloalkyl, alkoxy, haloalkoxy,
hydroxyl, and -CN;

L can be taken together with Rz to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or
heteroalicyclyl ring;

Y can be C-R3 or N; and

Zcanbe O or S.

[0014] In some embodiments, the compound of Formula (I) or a solvate, a
polymorph, a metabolite, or a pharmaceutically acceptable salt or prodrug thereof, has the
structure described herein provided that when R; and Ry, are taken together, along with the

nitrogen atom to which they are attached, form a substituted heteroalicyclyl, wherein the

)
U

N

substituted heteroalicyclyl is qubstituted with n-butyl at the para-position, then B
cannot be selected from the group consisting of methyl, -C(=O)R,, and -CH>OH, wherein R,
is hydrogen or methyl; or A cannot be methyl. In other embodiments, the compound of
Formula (I) or a solvate, a polymorph, a metabolite, or a pharmaceutically acceptable salt or
prodrug thereof, has the structure described herein provided that when R; and Ry, are taken

together, along with the nitrogen atom to which they are attached, form a substituted

]
wAany

N

heteroalicyclyl, wherein the substituted heteroalicyclyl is Osubstituted with an alkyl,
such as n-butyl, then A, R3, R3,, R3p, and R3¢ cannot all be ﬁydrogen.

[0015] Another embodiment disclosed herein relates to a compound of Formula
(D) that modulates, agonizes, inverse agonizes, or antagonizes a ghrelin receptor. In some
embodiments, a compound of Formula (I) inverse agonizes or antagonizes a ghrelin receptor.
In some embodiments, the compound of Formula (I) binds to a ghrelin receptor with an ICsg
value in the range of about 9 to about 5. In certain embodiments, the compound of Formula
(I) binds to a ghrelin receptor with an ICso value in the range of about 9 to about 6. In some
embodiments, the compound of Formula (I) binds to a ghrelin receptor with an ICsy value in
the range of about 9 to about 7. In certain embodiments, the compound of Formula (I) binds

to a ghrelin receptor with an 1Csg value in the range of about 9 to about 8.
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[0016] In some embodiments, Y can be C-Rj. In other embodiments, Y can be N
(nitrogen).

[0017] With respect to R, and Ry, in some embodiments, Rj, and/or Ry, can be
hydrogen. In other embodiments, R;, and/or Rz, can be cyano. In still other embodiments,
R;, and/or Ry, can be a mono-substitu;ced, poly-substituted or unsubstituted alkyl. In yet other
embodiments, R;, and/or Ry, can be a mono-substituted, poly-substituted or unsubstituted
alkenyl. In some embodiments, R, and/or Rz, can be a mono-substituted, poly-substituted or
unsubstituted alkynyl. In other embodiments, R,, and/or Rz, can be a mono-substituted,
poly-substituted or unsubstitutéd cycloalkyl. In yet other embodiments, R;, and/or Ry can be
a mono-substituted, poly-substituted or unsubstituted cycloalkenyl. In still other
embodiments, Ry, and/or R;a can be a mono-substituted, poly-substituted or unsubstituted
cycloalkynyl. In still other émbodiments, R,, and/or Ry, can be a mono-substituted, poly-
substituted or unsubstituted aryl. In some embodiments, R;, and/or R;, can be a mono-
substituted, poly-substituted or unsubstituted heteroaryl. In other embodiments, Rz, and/or
Rz, can be a mono-substituted, poly-substituted or unsubstituted heteroalicyclyl. In yet other
embodiments, R, and/or Ry, can be a mono-substituted, poly-substituted or unsubstituted
aralkyl. In still other embodiments, R;, and/or Ry, can be a mono-substituted, poly-
substituted or unsubstituted heteroaralkyl. In yet other embodiments, Rj, and/or R2, can be a
mono-substituted, poly-substituted or unsubstituted (heteroalicyclyl)alkyl. In some
embodiments, Ra, and/or Rza can be a mono-substituted, poly-substituted or unsubstituted
-C(=Z)R;. In other embodiments, R, and/or Rz, can be a mono-substituted, poly-substituted
or unsubstituted -C(=Z)OR;. In other embodiments, Ry, and/or R;; can be a mono-
substituted, poly-substituted or unsubstituted-C(=Z)NR;.Rip. In some embodiments, R,
and/or Ry; can be a mono-substituted, poly-substituted or unsubstituted -C(R;)=NR;,. In
other embodiments, R;, and/or Rz, can be a mono-substituted, poly-substitut¢d or
unsubstituted -NR;,R,. In still other embodiments, R, and/or Ry, can be a mono-
substituted, poly-substituted or unsubstituted -N=CR ;R . In some embodiments, R,, and/or
Ra can be a mono-substituted, poly-substituted or unsubstituted -(C;.4alkyl)-Z-aryl. In other
embodiments, R, and/or R, can be a mono-substituted, poly-substituted or unsubstituted -

(C).4alkyDC(=O0). In yet other embodiments, R;, and/or R;, can be a mono-substituted, poly-
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substituted or unsubstituted -N(R|)-C(=Z)R,. In some embodiments, R,, and/or Rz, can be a
mono-substituted, poly-substituted or unsubstituted -N(R;)-C(=Z)NRi.Rp. In other
embodiments, Rz, and/or Rza can be a mono-substituted, poly-substituted or unsubstituted -
S(O)NR.Rp. In yet other embodiments, Ry, and/or Ry, can be a mono-substituted, poly-
substituted or unsubstituted -S(O),NR,R . In some embodiments, R,, and/or Ry, can be a
mono-substituted, poly-substituted or unsubstituted -N(R;)-S(=O)R,. In other embodiments,
Ry, and/or Ry, can be a mono-substituted, poly-substituted or unsubstituted -N(R)-S(=0)2R;.
In yet other embodiments, R;, and/or R;; can be a mono-substituted, poly-substituted or
unsubstituted -OR,;. In yet other embodiments, R;, and/or Ry, can be a mono-substituted,
poly-substituted or unsubstituted -SR;. In some embodiments, R3, and/or Rz, can be a mono-
subétituted, poly-substituted or unsubstituted -OC(=0)R,. In some embodiments, R;, and/or
Rza can be a mono-substituted, poly-substit'uted or unsubstituted sulfinyl. In other
embodiments, Rj, and/or R2a can be a mono-substituted, poly-substituted or unsubstituted
sulfonyl. In yet other embodiments, R, and/or Ry, can be a mono-substituted, poly-
substituted or unsubstituted haloalkyl. In yet still other embodiments, R», and/or Ra, can be a
mono-substitutgd, poly-substituted or unsubstituted haloalkoxy.

[0018] In some embodiments, Ry, can be selected from the group consisting
mono-substituted, poly-substituted or unsubstituted variants of the following residues: alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl
aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, -(C;4alkyl)-Z-aryl, and -(C,4alkyl)C(=0) R,,. In
one embodiment, Ra, can be a mono-substituted, poly-substituted or unsubstituted alkyl. In
another embodiment, R;, can be a mono-substituted, poly-substituted or unsubstituted
alkenyl. In still another embodiment, R;, can be a mono-substituted, poly-substituted or
unsubstituted alkynyl. In yet still another embodiment, R, can be a mono-substituted, poly-
substituted or unsubstituted cycloalkyl. In one embodiment, R;, can be a mono-substituted,
poly-substituted or unsubstituted cycloalkenyl. In another embodiment, R,, can be a mono-
substituted, poly-substituted or unsubstituted cycloalkynyl. In still another embodiment, R,
can be a mono-substituted, poly-substituted or unsubstituted aryl. In yet still another
embodiment, Ry, can be a mono-substituted, poly-substituted or unsubstituted heteroaryl.

(e.g., substituted or unsubsituted pyridine). In one embodiment, R;a can be a mono-
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substituted, poly-substituted or unsubstituted heteroalicyclyl. In another embodiment, R», can
be a mono-substituted, poly-substituted or unsubstituted aralkyl (e.g., substituted or
unsubstitued phenyl(methyl.), substituted or unsubstitued phenyl(ethyl)), substituted or
unsubstitued phenyl(propyl)). In still another embodiment, R,, can be a mono-substituted,
poly-substituted or unsubstituted heteroaralky! (e.g., substituted or unsubsituted indole). In
yet still another embodiment, Rj, can be a mono-substituted, poly-substituted or
unsubstituted (heteroalicyclyl)alkyl. In some embodiments, Ry, can be -(C,4alkyl)-Z-aryl. In
other embodiments, R;, can be (C;.4alkyl)C(=0) R;. In any of the embodiments. of described
in this paragraph, R, can be hydrogen. In any of the embodiments of described in this

paragraph, R; can be an alkyl such as methyl.

[0019] In certain embodiments, the cycloalkenyl can be C : . In some

embodiments, Rj and Ry, cannot both be hydrogen. In other embodiments, R; cannot be
hydrogen when Ry, is an alkyl. In other embodiments, Ry and Ry, cannot both be a lower
alkyl. In still other embodiments, R; and Ry, cannot be hydrogen or alkyl when B is —C(=0)
NRia Ryp. _

[0020] In some embodiments, R; and Ry, can be taken together, along with the
nitrogen atom to which they are attached, to form an unsubstituted or substituted
heteroalicyclyl. Examples wherein R; and Rz, can be taken together, along with the nitrogen
atom to which they are attached, to form an unsubstituted or substituted heteroalicyclyl

include but are not limited to the following:

10
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Not N,
£, | &
A Vﬂ\w S %N;\ CJL\N\ %Né s

[0021] In certain embodiments, R, and Ry, can be taken together, along with the -

N
nitrogen atom to which they are attached, to form an unsubstituted or substitutedo. In
other embodiments, R; and Ry, can be taken together, along with the nitrogen atom to which

o
¥
they are attached, to form an unsubstituted or substituted . In yet other embodiments, R,

and Ry, can be taken together, along with the nitrogen atom to which they are attached, to

N. .
form an unsubstituted or substituted ¥ . In some embodiments, R, and R,, can be

taken together, along with the nitrogen atom to which they are attached, to form an

11
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&
N
unsubstituted or substituted le . In other embodiments, R; and Ry, can be taken together,

along with the nitrogen atom to which they are attached, to form an unsubstituted or

[_J_:>N.
substituted o .

with the nitrogen atom to which they are attached, to form an unsubstituted or

In yet other embodiments, R; and Rj, can be taken together, along

&~
substituted <I> . In still other embodiments, R, and Rz, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or
N N
substituted . In still other embodiments, R, and R;, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

A,
N

substituted v& . In some embodiments, R; and Ry, can be taken together, along with the

Ty
N\?&
nitrogen atom to which they are attached, to form an unsubstituted or substituted .

In other embodiments, Ry and Rz, can be taken together, along with the nitrogen atom to g

N

which they are attached, to form an unsubstituted or substitutedﬂi. In yet other

embodiments, R> and Ra, can be taken together, along with the nitrogen atom to which they

N.
are attached, to form an unsubstituted or substituted ¥ . In still other emboediments,

R and Ry, can be taken together, along with the nitrogen atom to which they are attached, to

N

form an unsubstituted or substituted v& . In yet other embodiments, R; and Rj, can be

12
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taken together, along with the nitrogen atom to which they are attached, to form an

N

N
~
unsubstituted or substituted %Lt . In other embodiments, R, and R, can be taken

together, along with the nitrogen atom to which they are attached, to form an unsubstituted or

<A

N.
substituted “f . In certain embodiments, R» and Rj, can be taken together, along with

the nitrogen atom to which they are attached, to form an unsubstituted or

substituted O&NE’ . In other embodiments, R; and Ry, can be taken together, along with

the nitrogen atom to which they are attached, to form an unsubstituted or

oy

. Nl .
substituted f‘é , In yet other embodiments, R, and Ry, can be taken together, along

with the nitrogen atom to which they are -attached, to formi an unsubstituted or

g”%
substituted _ In some embodiments, R, and Ry, can be taken together, along with

the nitrogen atom to which they are attached, to form an unsubstituted or

o

N
substituted ‘és >~ In other embodiments, R and Ry, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

N-~¢&
substituted ¥ . In yet other embodiments, Rz and Rza can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

13
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SNy

with the nitrogen atom to which they are attached, to form an unsubstituted or

Sa

with the nitrogen atom to which they are attached, to form an unsubstituted or

substituted ". In still other embodiments, R; and Ry, can be taken together, along

substituted 5’{ In still other embodiments, R; and Ry, can be taken together, along

=N N
substituted @ In some embodiments, R, and R, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or
N—%

substituted - In other embodiments, R, and Ra, can be taken together, along with

the nitrogen atom to which they are attached, to form an unsubstituted or

N-s.
substituted Oi) . In still other embodiments, R; and Raa can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

substituted N’E-. In other embodiments, R; and R 5, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

i+

substituted . In yet other embodiments, R, and R2a can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or
N

substitutev:l[-—I . In still other embodiments, Ry and R, can be taken together, along with

14
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i
®
N
the nitrogen atom to which they are attached, to form an unsubstituted or substituted ™ .

In still other embodiments, R, and R,, can be taken together, along with the nitrogen atom to

embodiments, R, and Ry, can be taken together, along with the nitrogen atom to which they

which they are attached, to form an unsubstituted or substituted In some

N_ -
are attached, to form an unsubstituted or substituted : : . In certain embodiments,

R; and Ry, can be taken together, along with the nitrogen atom to which they are attached, to

N\
form an unsubstituted or substituted & . In other embodiments, R; and Ry, can be

taken together, along with the nitrogen atom to which they are attached, to form an

N~§—
unsubstituted or substituted<j<: . In yet other embodiments, R, and Rj, can be

taken together, along with the nitrogen atom to which they are attached, to form an

1
wAans

1
N

unsubstituted or substituted “1¥ . In some embodiments, R; and Ry, can be taken together,
afong with the nitrogen atom to which they are attached, to form an unsubstituted or
N
O\/
substituted . In other embodiments, R, and Rz, can be taken together, along with
the nitrogen atom to which they are attached, to form an unsubstituted or
N
S\/
substituted . In yet other embodiments, R; and Ry, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or

15
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oI
substituted . f’f ~. In still other embodiments, R; and Ry, can be taken together, along
with the nitrogen atom to which they are attached, to form an unsubstituted or
NI
. Nj\ . .
substituted . In still other embodiments, R; and Ry, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or
H

N
@CN_;
substituted . In some embodiments, R; and Rz, can be taken together, along

with the nitrogen atom to which they are attached, to form an unsubstituted or
O

N
AN
substituted & .

[0022] In some embodiments, Ry and Ry, can be taken together, along with the
nitrogen atom to which they are attached, to form an unsubstituted or substituted

heteroalicyclyl selected from the group consisting of:

o N . N
SIS b RO PRy

certain embodiments, R; and Ry, can be taken together, along with the nitrogen atom to which

In

>
they are attached, to form an unsubstituted or substituted E_N<j>—? .
[0023] When R; and R, are taken together, along with the nitrogen atom to which
they are attached, to form a substituted heteroalicyclyl such as those described herein, the
substituted heteroalicyclyl can be substituted with one or more group(s) individually and

independently selected from the group consisting of hydrogen, halogen, cyano, nitro,

16



WO 2007/079239 PCT/US2006/049609

hydroxyl, mono-substituted, poly-substituted or unsubstituted variants of the féllowing
residues: alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
aralkyl, heteroaralkyl, heteroalicyclyl, (heteroalicyclyl)alkyl, alkoxy, aryloxy, ester, mercapto,
alkylthio, arylthio, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-
thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, isocyanato, thiocyanato,
isothiocyanato, C-carboxy, O-carboxy, silyl, sulfenyl, sulfinyl, sulfonyl, haloalkyl,
haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, and amino.

[0024] In certain embodiments,'Rz and Rj, are taken together, along with the
nitrogen atom to which they are attached, to form a substituted heteroalicyclyl such as those
described herein (e.g., paragraphs [0014] and [00157), wherein the substituted heteroalicyclyl
can be substituted with one or more group(s) suitable groups. In some embodiments, the

e,

substituted heteroalicyclyl 1is ‘substituted  with

S

In certain embodiments,

can be n-butyl or n-pentyl. In other embodiments, the substituted heteroalicyclyl‘

can be substituted with ‘. In yet other embodiments, the substituted heteroalicyclyl

=
can be-substituted with \w

In some embodiments, the substituted heteroalicyclyl

HO\(\’)/:%“

can be substituted with . In other embodiments, the substituted heteroalicyclyl can

HS

be substituted with \H/“ . In yet.other embodiments, the substituted heteroalicyclyl can

Y

heteroalicyclyl can be substituted with

In still other embodiments, the substituted

S

be substituted with

In still other embodiments, the

%Q
substituted heteroalicyclyl can be substituted with noR

. . In some embodiments,

) Q__
the substituted heteroalicyclyl can be substituted with M > . In other embodiments,

17
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c ; . In yet other embodiments,

nA T _

the substituted heteroalicyclyl can be substituted with N

In still other

o
/HhQ/lkfé . In yet

/(’WQ\S;;
|

other embodiments, the substituted heteroalicyclyl can be substituted with O

the substituted heteroalicyclyl can be substituted with RapRaa
embodiments, the substituted heteroalicyclyl can be substituted with

n

)j\Q/Hh\SSSS . In

/Q\“/H}:\;é

certain embodiments, the substituted heteroalicyclyl can be substituted with o

other embodiments, the substituted heteroalicyclyl can be substituted with

In other embodiments, the substituted heteroalicyclyl can be substituted with
O

R4bR4aN)k%?‘“ _

In yet other embodiments, the substituted heteroalicyclyl can be

Raa
Rap = s'f
R4c R4e
substituted with Rag . In some embodiments, the substituted heteroalicyclyl
R4a
Rab “&,ﬂ
R4c R4e
can be substituted with Rag . In other embodiments, the substituted
Rsa
Rap '71&‘
n
Rag Rse
heteroalicyclyl can be substituted with . Rag . In yet other embodiments,

18
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Rea
Rab 5 Q/i‘t,
Rag Rse
the substituted heteroalicyclyl can be substituted with Rsa . In still other
Ris O
Rap ‘771,
n
R4c R4e
embodiments, the substituted heteroalicyclyl can be substituted with Rag

In still other embodiments, the substituted heteroalicyclyl can be substituted with

Raa
Rap ‘91
8]
Ra¢ Ree
Ra4g In some embodiments, the substituted heteroalicyclyl can be
Raa O
R L
4b aQ ;
Rad Rase
substituted with Rag . In other embodiments, the substituted
Raa
Rap Q5
o
Ra¢ Rae
heteroalicyclyl can be substituted with Rag . In still other embodiments,
R4a
Rap Q\"/(/‘)},\ses
o
Rdc R4e
the substituted heteroalicyclyl can be substituted with Rag . In other

embodiments, the substituted heteroalicyclyl can be substituted with

19
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substituted with Raa . In still other embodiments, the substituted

|
heteroalicyclyl can be substituted with . In still other embodiments,

. Raa O
Rap ‘l’
O

R4c Rde
the substituted heteroalicyclyl can be substituted with Rad . In some

embodiments, the substituted heteroalicyclyl  can be substituted  with

Rsa
Rap Q S Q/‘??'L.
R
Rad Rar
Rae In other embodiments, the substituted heteroalicyclyl can be
Raa
Rap Q iﬁ,
O hv
R4
Rad Ry
substituted with Rae . In some embodiments, the substituted

20
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heteroalicyclyl can be substituted with Rac . In other embodiments, the
R4a
R
4b\(l\N/(’$},;rg
O
Raa
substituted heteroalicyclyl can be substituted with Rac . In still other
' o
Raa
. . . . . R Rac
embodiments, the substituted heteroalicyclyl can be substituted with 4b
O
/
N 7/{/\)??;‘
=
In other embodiments, the substituted heteroalicycly! can be substituted Raa . In

yet other embodiments, the substituted heteroalicyclyl can be substituted with
Raa

substituted with Rac In still other embodiments, the substituted

Rab
Raa

N e

O
heteroalicyclyl can be substituted with Rae . In some embodiments, the
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substituted heteroalicyclyl can be substituted with Rae

embodiments, the substituted heteroalicyclyl can be substituted with

In still other embodiments, the substituted heteroalicyclyl can be substituted with

Raa O
' 3

/
Rap Rac

Rac In other embodiments, the substituted heteroalicyclyl can be

Rga O '
Rap AN ‘zLL,
| n
N _~
Rad
substituted with Rac . In yet other embodiments, the substituted
Raa Ne .
L
Rap Rag
heteroalicyclyl can be substituted with Rac . In still other embodiments, the
R4a
Pk
/
R4b R4c

substituted heteroalicyclyl can be substituted with Rac . In still other

22
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R4a
Rap
Btk
N _~
R4a
embodiments, the substituted heteroalicyclyl can be substituted with Rac . In

some -embodiments, the substituted heterpalicyclyl can be- substituted with

[0025] In certain embodiments, R, and Ry, cannot be taken together, along with
the nitrogen atom to which they are attached, to forrn an unsubstituted or substituted N-
morpholinyl, an unsubstituted or substituted piperidinyl, an unsubstituted or substituted
piperiazinyl, an unsubstituted or substituted azetidinyl, or an N-oxide of an amine group
when B is -C(=O)R,, wherein R, is an unsubstituted or substituted phenyl, an unsubstituted
or substituted Cq.g cycloalkyl, unsubstituted or substituted styryl, unsubstituted or substituted
biphenyl, unsubstituted or substituted napthyl, unsubstituted or substituted anthryl,
unsubstituted or substituted thienyl, unsubstitited furyl, unsubstituted or substituted quinolyl,
or unsubstituted or substituted pyrrolyl. In some embodiments, R; and Rz, cannot be selected
from the group consisting of hydrogen, Cjsalkyl, Cs.iscycloalkyl, C;.1sheterocycloalkyl,
heteroaryl and aryl. In some embodiments, R, and R, cannot be taken togcthér along with
the nitrogen atom to which they are attached, to form a heteroaryl.

[0026] In some of .the embodiments described herein, n can be 0. In other
embodiments de_scfibed herein, n can be 1. In yet other embodiments described herein, n can
be 2. In some embodiments described herein, n can be 3. In other embodiments described
herein, n can be 4. In yet other embodiments described herein, n can be 5. In-still other
embodiments described herein, n can be 6.

.{0027] In some of the embodiments described herein, m can be 0. In other

embodiments described herein, m can be 1. In yet other embodiments described herein, m can
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be 2. In some of the embodiments described herein, m can be 3. In other embodiments
described herein, m can be 4. In yet other embodiments described herein, m can be 5. In still
other embodiments described herein, m can be 6. Also, included herein are any combination
ofnandm(e.g,nisOand mis2,nis3 and mis 1, nis 2 and mis 0O, etc.).

[0028] In some embodiments described herein, Q can be oxygen. In other

embodiments described herein Q can be sulfur.

| [0029] When R; and R, are taken together, along with the nitrogen atom to which
they are attached, to form a substituted heteroalicyclyl, the group(s) substituents attached to
the substituted heteroalicyclyl can be also be substituted. In some embodiments, any one or
more of Raa, Rap, Rac, R4y, Rae, Rar and Ry, can be hydrogen. In other embodiments, any one
or more of R4a, Rap, Rac, R4g, Rae, Rar and Ry, can be halogen. In yet other embodiments, any
one or more of R4a, Rap, Rac, R4y, Rae, Rag and Ry, can be cyano. In some embodiments, any
one or more of R4y, Rap, Ryc, Rag, Rae, Rar and Ry, can be nitro. In other embodiments, any
one or more of Rsa, Rup, Rsc, Rug, Rue, Rar and Ryy can be hydroxyl. In yet other
embodiments, any one or more of Ry, Rap, R4c, Ruq, Rse, Rar and R4y can be a mono-
substituted, poly-substituted or unsubstituted alkyl. In still other embodiments, any one or
more of Raa, Rab, Rac, Rag, Ree, Rar and Ry can be a mono-substituted, poly-substituted or
unsubstituted alkenyl. In still other embodiments, any one or more of Ra,, Ryp, R‘"’ Rad, Rae,
Ry4r and Rsy can be a mono-substituted, poly-substituted or unsubstituted alkynyl. In some
embodiments, any one or more of R4s, Rap, Rac, Rag, Rae, Rar and Ryg can be a mono-
substituted, poly-substituted or unsubstituted cycloalkyl. In other embodiments, any one or
more of R4y, Rap, Rac, Rag, Rae, R4r and Ryg can be a mono-substituted, poly-substituted or
unsubstituted cycloalkenyl. In yet other embodiments, any one or more of Ry4a, R4b, Rac, Rad,
Rye, Ryrand Ryg can be a mono-substituted, poly-substituted or unsubstituted cycloalkynyl. In
still other embodiments, any one or more of Ry, Rap, Rac, Rag, Rae, Rar and R4 can be a
mono-substituted, poly-substituted or unsubstituted aryl. In yet other embodiments, any one
or more of Rya, R4p, Rac, R4g, Rye, Rypand Ry can be a mono-substituted, poly-substituted or
unsubstituted heteroaryl. In other embodiments, any one or more of R4, Ryp, Rac, Raq, Rue,
Rar and Ryg can be a mono-substituted, poly-substituted or unsubstituted aralkyl. In certain

embodiments, any one or more of Rua, Rap, Rac, Rag, Rae, Rar and Ry can be a mono-
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substituted, poly-substituted or unsubstituted heteroaralkyl. In other embodiments, any one
or more of R4a, Rub, Rac, Rag, Rae, Rur and R4g can be a mono-substituted, poly-substituted or
unsubstituted heteroalicyclyl, In yet other embodiments, any one or more of Ra,, Rap, Ry,
Rsd, R4e, Rar and Ry, can be a mono-substituted, poly-substituted or unsubstituted
(heteroalicyciyDalkyl. In some embodiments, any one or more of Ru,, R4b, Rac, Rag, Rae, Rur
and R4 can be a mono-substituted, poly-substituted or unsubstituted alkoxy. In other
embodiments, any one or more of R4, Rup, Rac, Rug, Ry4e, Ryr and R4y can be a mono-
substituted, poly-substituted or unsubstituted aryloxy. In yet other embodiments, any one or
more of R4y, Rap, Rae, Rag, Ry, Ryr and Rsg can be a mono-substituted, poly-substituted or
unsubstituted ester. In certain embodiments, any one or more of Rys, Rap, Rac, Rug, Rue, Rap
and Rsg can be a mono-substituted, poly-substituted or unsubstituted mercapto. In other
embodiments, any one or more of Rya, Rap, Ruc, Rag, Rae, Rar and Rug can be a mono-
substituted, poly-substituted or unsubstituted alkylthio, In yet other embodiments, any one or
more of Raa, Rap, Ruc, Rag, Rye, Ryr and R4y can be a mono-substituted, poly-substituted or
unsubstituted arylthio. In some embodiments, any one or more of Rya, Rab, Rac, Rag, Rue, Rur
and R4 can be a mono-substituted, poly-substituted or unsubstituted carbonyl. In other
embodiments, any one or more of Ry, Rup, Rac, Rug, Rye, R4r and Ry, can be a mono-
substituted, poly-substituted or unsubstituted thiocarbonyl. In yet other embodiments, any
one or more of Ry4a, Ryb, Rac, Rag, R4e, Rarand Rag can be a mono-substituted, poly-substituted
or unsubstituted O-carbamyl. In some embodiments, any one or more of Ry, Rab,. Rae, Rad,
Rae, Rarand R4g can be a mono-substituted, poly-substituted or unsubstituted N-carbamyl. In
other embodiments, any one or more of Rya, Ry, Ry, R4d, R4e, Ryr and R4g can be a mono-
substituted, poly-substituted or unsubstituted O-thiocarbamyl, In yet other embodiments, any
one or more of Rua, Rap, Ryc, Rag, R4e, Rarand Rag can be a mono-substituted, poly-substituted
or unsubstituted N-thiocarbamyl. In some embodiments, any one or more of Raa, Rap, Ry,
Rad, Rae, Rar and Ryy can be a mono-substituted, poly-substituted or unsubstituted C-amido.
In other embodiments, any one or more of R4a, Rap, Rac, Raa, Rue, Rarand R4 can be a mono-
substituted, poly-substituted or unsubstituted N-amido. In yet other embodiments, any one or

more of Rss, Rup, Ryc, Ryg, Rye, Rur and R4z can be a mono-substituted, poly-substituted or

unsubstituted S-sulfonamido. In certain embodiments, any one or more of Ru,, Rap, Ryc, Ryq,
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Rye, Rarand Rygcan be a mono-substituted, poly-substituted or unsubstituted N-carbamyl. In
other embodiments, any one or more of R4a, Rup, Ry, Rad, R4e, Rurand R4 can be a mono-
substituted, poly-substituted or unsubstituted N-sulfonamido, In yet other embodiments, any
one or more of Rya, Ryp, Ry, Rag, R4e, Ryrand Ry canbe a mono-substituted, poly-substituted
or unsubstituted isocyanato. In some embodiments, any one or more of Ry, Ry, Rac, Rag,
Rye, Ry and Ry4g can be a mono-substituted, poly-substituted or unsubstituted thiocyanato. In
other embodiments any one or more of Ry, Ryp, Ry, Rua, Rse, Ryr and Ry can be a mono-
substituted, poly-substituted or unsubstituted isothiocyanato. In yet other embodiments, any
one or more of Ry,, Ryp, Ry, R44, R4e, Ryrand R4g can be a mono-substituted, poly-substituted
or unsubstituted C-carboxy. In certain embodiments, any one or more of Ry, Ryp, Ry, Ryg,
Ry4e, Ryr and Ry4g can be a mono-substituted, poly-substituted or unsubstituted O-carboxy. In
other embédiments, any one or more of Ry, R;jb, Rac, R4g, Rae, Ryr and R4g can be a mono-
substituted, poly-substituted o unsubstituted silyl, In yet other embodiments, any one or
more of Ry4a, Rap, Ruc, Ra44, R4e, Ry and Ry4g can be a mono-substituted, poly-substituted or
unsubstituted sulfenyl. In some embodiments, any one or more of Raa, Rap, Ruc, Rug, Rue, Ras
and R4y can be a mono-substituted, poly-substituted or unsubstituted sulfinyl. In other
embodiments, any one or more of Ry,, Ry, Rac, Rag, Rae, Ryr and R4g can be a mono-
substituted, poly-substituted or unsubstituted sulfonyl. In yet other embodiments, any one or
more of Ry4,, Ryp, Ry, Raq4, Rye, Ry and Ry4g can be a mono-substituted, poly-substituted or
unsubstituted haloalkyl. In certain embodiments, any one or more of Ry,, Ry, Ryc, Rug, Ry,
Rarand Ry, can be a mono-substituted, poly-substituted or unsubstituted haloalkoxy. In other
embodiments, any one or more of Ry,, Ry, Rac, Rad, Rue, Ryr and Rsg can be a mono-
substituted, poly-substituted or unsﬁbstituted trihalomethanesulfony], In yet other
embodiments, any one or more of Ry, Ry, Rsc, Rad, Rue, Rar and R4z can be a mono-
substituted, poly-substituted or unsubstituted trihalomethanesulfonamido. In some
embodiments, any 6ne or more of Rsa, Ryp, Ry, R4d4, Rye, Ryr and R4g can be a mono-
substituted, poly-substituted or unsubstituted amino. Also, include herein are any
combination of any one or more of Ry,, Ry, Rac, Rag, Rae, Rys and R4, as described in this
paragraph (e.g., Ry, is H and Ryq is halogen, Ryy is alkyl and Ry, is haloalkyl, etc.).
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[0030] In certain embodiments, R, and R2a can be taken together, along with the
nitrogen atom to which they are attached, to form an unsubstituted or substituted
heteroalicyclyl, which is unsubstituted or substituted with one or more group(s) individually

and independently selected from the group consisting of:

R, 48 4a o]
. e %
'zi n
\t/)j R4c Rde R4c Rae
d d

R
Rq Ry

R4a Raa
Rap R )
Q b ’j‘ 4b S
noy —%
.
Rac Rye Rag N
R4q Rag

[0031] In some embodiments, any one or more of R, Ry,, Ry, Ryc, Rag, Rye, Rys
and Ry, can each independently be selected from the group consisting of hydrogen, halogen,
¢yano, nitro, hydroxyl, mono-substituted, poly-substituted or unsubstituted variants of the
foilowing residues: alkyl, alk"c>xy, aryl, alkylthio (e.g., H3CS-), and haloalkyl. In one
embodiment, at least one of Raa, Rap, Rye, Ryg, Rae, Ry and/or R; can be halogen. In another
embodiment, more than one of Raa, Rap, Ry, Rad, Rse, Ry and/or Ry can be halogen. In another
embodiment, at least one of Raa, Rap, Rac, Ruq, R4e, Rf and/or Rg can be an alkoxy such as
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, and/or t-butoxy. Preferably,
the alkoxy is methoxy. In still another embodiment at least one of Raa, Rap, Rye, Ryg, Rae, Ry
and/or R, can be an alkyl. Exemplary alkyls include but are not limited to methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, and t-butyl. In preferred embodiments, the alky! can be
methyl and/or ethyl. In yet still another embodiment, at least one of Rya, Ryp, Ry, Rug, Rye, Ry
and/or R, can be an aryl (e.g., pyridine). In one embodiment, at least one of Raa, Rap, Ry, Ryq,
R4e, Ry and/or Rgcanbe a haloalkyl such as CF;.

[0032] As to B, in some embodiments, B can be hydrogen. In other
embodiments, B can be a mono-substituted, poly-substituted or unsubstituted alkyl. In yet

other embodiments, B can be a mono-substituted, poly-substituted or unsubstituted alkenyl.
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In some embodiments, B can be a mono-substituted, poly-substituted or unsubstituted
alkynyl. In other embodiments, B can be a mono-substituted, poly-substituted or
unsubstituted cycloalkyl. In yet other embodiments, B can be a mono-substituted, poly-
substituted or unsubstituted cycloalkenyl. In still other embodiments, B can be a mono-
substituted, poly-substituted or unsubstituted cycloalkynyl. In still other embodiments, B can
be a mono-substituted, poly-substituted or unsubstituted aryl. In some embodiments, B can
be a mono-substituted, poly-substituted or unsubstituted heteroaryl. In other embodiments, B
can be a mono-substituted, poly-substituted or unsubstituted heteroalicyclyl. In yet other
embodiments, B can be a mono-substituted, poly-substituted or unsubstituted aralkyl. In still
other embodiments, B can be a mono-substituted, poly-substituted or unsubstituted
.heteroaralkyl. In yet other embodiments, B can be a mono-substituted, poly-substituted or
unsubstituted (heteroalicyclyl)alkyl. In other embodiments, B can be a mono-substituted,
poly-substituted or unsubstituted -C(=Z)R,;. In some embodiments, B can be a mono-
substituted, poly-substituted or unsubstituted -C(=Z)OR,. In other embodiments, B can be a
mono-substituted, poly-substituted or unsubstituted -C(=Z)NR|,R;p. In yet other
embodiments, B can be a mono-substituted, poly-substituted or unsubstituted
-C(EZ)N(OR )R . In some embodiments, B can be a mono-substituted, poly-substituted or
unsubstituted -C(=Z)N(R\)NR|.R,. In other embodiments, B can be a mono-substituted,
poly-substituted or unsubstituted -C(Ri)=NR,. In yet other embodiments, B can be a mono-
substituted, poly-substituted or unsubstituted -C=N. In some embodiments, B can be a
mono-substituted, poly-substituted or unsubstituted -NR,R;,. In other embodiments, B can
be a mono-substituted, poly-substituted or unsubstituted -N=CR.Rip. In yet other
embodiments, B can be a mono-subsﬁtuted, poly-substituted or unsubstituted
-N(R)-C(=Z)R,. In some embodiments, B can be a mono-substituted, poly-substituted or
unsubstituted -N(R)-C(=Z)NR2R;,. In other embodiments, B can be a mono-substituted,
poly-substituted or unsubstituted -S(O)NR 2R b. In yet other embodiments, B can be a mono-
substituted, poly-substituted or unsubstituted -S(0),NR, aRip. In some embodiments, B can be -
a mono-substituted, poly-substituted or unsubstituted , -N(R;)-S(=0)R,. In other
embodiments, B can be a mono-substituted, poly-substituted or unsubstituted

-N(R1)-S(=0),R, In yet other embodiments, B can be a mono-substituted, poly-substituted or
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unsubstituted -S(O)R,. In some embodiments, B can be a mono-substituted, poly-substituted
or unsubstituted -S(O);R;. In other embodiments, B can be a mono-substituted, poly-
substituted or unsubstituted -OR;. In yet other embodiments, B can be a mono-substituted,
poly-substituted or unsubstituted -SR;. In some embodiments, B can be a mono-substituted,
poly-substituted or unsubstituted , -OC(=O)R,;.

[0033] In some embodiments, any one or more of Ry, Rj, and Ry, can be
hydrogen. In other embodiments, any one or more of Ry, Ry, and Ry can be a mono- .
substituted, poly-substituted or unsubstituted alkyl. In certain embodiment, the alkyl can be
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, linear or branched pentyl, linear
or branched hexyl, linear or branched heptyl, and/or linear or branched octyl. Preferably, the
alkyl can be methyl, ethyl, n-butyl, isobutyl, linear hexyl, and/or branched octyl. In yet other
embodiments, any one or more of Ry, Rj,and Ryp can be a mono-substituted, poly-substituted
or unsubstituted alkenyl. In some embodiments, any one or more of R}, Rizand Ry, can be a
mono-substituted, poly-substituted or unsubstituted alkynyl. In other embodiments, any one
or more of R, Rj; and Ry, can be a mono-substituted, poly-substituted or unsubstituted
cycloalkyl. In a preferred embodiment, the cycloalkyl is cyclopropyl. In yet other
embodiments, any one or more of R; Ry, and R;, can be a mono-substituted, poly-substituted
or unsubstituted cycloalkenyl. In still other embodiments, any one or more of R; Rjzand Ry,
can be a mono-substituted, poly-substituted or unsubstituted cycloalkynyl. In still other
embodiments, any one or more of R; Rjand R, can be a mono-substituted, poly-substituted
or unsubstituted aryl such as phenyl. In some embodiments, any one or more of R;, Rj; and
Ry can be a mono-substituted, poly-substituted or unsubstituted heteroaryl. In other
embodiments, any one or more of Rl; Riaand Ry, can be a mono-substituted, poly-substituted
or unsubstituted heteroalicyclyl. In yet other embodiments, any one or more of R, R, and
Rjp can be a mono-substituted, poly-substituted or unsubstituted aralkyl. In certain
embodiment, the aralkyl is an optionally substituted phenyl(C,.4alkyl) such as optionally
substituted phenyl(méthyl). If substituted, the phenyl(C;.4alkyl) can be substituted with one or
niore substituents including but not limited to alkyl (e.g., methyl) and/or halogen. In still
other embodiments, any one or more of R; Ry, and Rl'b can be a mono-substituted, poly-

substituted or unsubstituted heteroaralkyl. In yet other embodiments, any one or more of R,
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Ria and R), can be 1 mono-substituted, poly-substituted or unsubstituted
(heteroalicyclylalkyl. In other embodiments, any one or more of R), Riz and Ryp can be a
haloalkyl, for example CFs.

[0034] In some embodiments when B is —C(=O)R,, R), can be a mono-
substituted, poly-substituted or unsubstituted variant of the following residues: alkyl, alkenyl,
cycloalkyl, aryl, aralkyl, and/or haloalkyl. In other émbodiments when B is -C(=O)R,, R,
can be a mono-substituted, poly-substituted or unsubstituted alkyl. In still other embodiments
when B is —C(=O)R;, R;, can be a mono-substituted, poly-substituted or unsubstituted
alkenyl. In yet still other erhbodiments when B is —C(=0)R,, R;, can be a mono-substituted,
poly-substituted or unsubstituted cycloalkyl. In some embodiments when B is -C(=0)R,, R,,
can be a mono-substituted, poly-substituted or unsubstituted aryl. In other embodiments when
B is —C(=0)R,, R;; can be a mono-substituted, poly-substituted or unsubstituted aralkyl. In
still other embodiments when B is —C(=O)Ry, Ry, can be a mono-substituted, poly-substituted
or unsubstituted haloalky].

[0035] In some embodiments, when B is —C(=O0)NR:NR, Ry, and/or R, can
each be a mono-substituted, poly-substituted or unsubstituted variant of the following
residues: alkyl, alkenyl, cycloalkyl, aryl, aralkyl, and/or haloalkyl. In other embodiments
when B is ~C(=O)NR;,NR;;, R;, and/or R}y can each be a mono-substituted, poly-substituted
or unsubstituted alkyl. In still other embodiments when B is —C(=O)NR,NRp, Ry, and/or
Ry can each be a mono-substituted, poly-substituted or unsubstituted alkenyl. In yet still
other embodiments when B is —-C(=0)NR | ,;NR;;, R, and/or Rip can each be a mono-
substituted, poly-substituted or unsubstituted cycloalkyl. In some embodiments when B is —
C(=O)NR|.NR,p, R,, and/or Ripy can each be a mono-substituted, poly-substituted or
unsubstituted aryl. In other embodiments when B is —C(=O)NR|,NRs, R, and/or Ry can
each be a mono-substituted, poly-substituted or unsubstituted aralkyl. In still other
embodiments when B is —C(=0)NR|,;NR};, R,, and/or R;p can each be a mono-substituted,
poly-substituted or unsubstituted haloalkyl.

[0036] In some embodiments, when B is —C(=0)OR,, Ry, can be a mono-
substituted, poly-substituted or unsubstituted variant of the following remdues alkyl, alkenyl,

cycloalkyl, aryl, aralky!l, and/or haloalkyl. In other embodiments when B is —C(=0)OR,, R,,
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can be a mono-substituted, poly-substituted or unsubstituted alkyl. In still other embodiments
when B is —C(=0)OR,, R;, can be a mono- substituted, poly-substituted or unsubstituted
alkenyl. In yet still other embodiments when B is —C(—O)ORI, Ri, can be a mono-substituted,
poly-substituted or unsubstituted cycloalkyl. In some embodiments when B is —C(—O)OR,,
R, can be a mono-substituted, poly-substituted or unsubstituted aryl. In other embodiments
when B is —-C(=0)OR,, Ri, can be a mono-substituted, poly-substituted or unsubstituted
aralkyl. In still other embodiments when B is -C(=0)OR,, R,, can be a mono-substituted,
poly-substituted or unsubstituted haloalkyl.

[0037] In some embodiments when B is —~C(E=0)R;, —C(=0O)NR;NR;p, or —
C(—O)OR;, Ri, Ria and/or Ry can be an alkyl such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, t-butyl, linear or branched pentyl, linear or branched hexyl, linear or branched
heptyl, and/or linear or branched octyl. Preferably, the alkyl can be methyl, ethyl, n-butyl,
isobutyl, linear hexyl, and/or branched octyl. In other embodiments when B is —C(=0)R,, —
C(=O)NRNR}, or -C(=0)OR,, R;, Ri, and/or Ry}, can be a cycloalkyl such as cyclopropyl.
In still other embodiments when B is ~C(=0O)R;, —C(=O)NR,NR,;, or —-C(=0)ORy, Ry, Rja
and/or Ry, can be an aralkyl. In certain embodiment, the aralkyl is an optionally substituted
phenyl(C4alkyl) such as optionally substituted phenyl(methyl). If substituted, the phenyl(C,.
aalkyl) can be substituted with one or more substituents including but not limited to alkyl
(e.g., methyl) and/or halogen. In yet still other embodiments when B is —-C(=O)R,, -
C(=O)NR.NRp, or —C(=0)OR, Ry, Ry and/or Ry, can be a haloalkyl (e.g., CF5).

[0038] With respect to Rj, Rs,, Rap, and Ry, in some embodiments, any one or
more of Rz, Ra,, R3p, and Rj. can be hydrogen. In other embodiments, any one or more of Rj,
R3a, R3p, and Rjc can be halogen. In still other embodiments, any one or more of R3, Raa, Rap,
and Rsc can be cyano. . In yet other embodiments, any one or more of R3, Ri,, R, and R,
can be nitro. In other embodiments, any one or more of R3, Ri,, R3p, and Rs, can be a mono-
substituted, poly-substituted or unsubstituted alkyl. In yet other embodiments, any one or
more of Rj, R3,, R3p and Rjc can be a mono-substituted, poly-substituted or unsubstituted
alkenyl. In some embodiments, any one or more of R3, Rsa, R3p, and Ric can be a mono-
substituted, poly-substituted or unsubstituted alkynyl. In other embodiments, any one or

more of Rj, R3, Rap and Ric can be a mono-substituted, poly-substituted or unsubstituted
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cycloalkyl. In yet other embodiments, any one or more of Rj, R3s, Rap, and Rj; can be a
mono-substituted, poly-substituted or unsubstituted cycloalkenyl. In still other embodiments,
any one or more of Rj, Ria, Rsp, and R3. can be a mono-substituted, poly-substituted or
unsubstituted cycloalkynyl. In still other embodiments, any one or more of Rj, R3,, R3p, and
R3¢ can be a mono-substituted, poly-substituted or unsubstituted aryl. In some embodiments,
any one or more of Ri, Rz, Rsp, and Rsc can be a mono-substituted, poly-substituted or
unsubstituted heteroaryl. In other embodiments, any one or more of R3, R3s, Rap, and R3. can
be a mono-substituted, poly-substituted or unsubstituted heteroalicyclyl. In yet other
embodiments, any one or more of R3, R3,, R3p, and R can be a mono—substituted,‘poly-
substituted or unsubstituted aralkyl. In still other embodiments, any one or more of R3, R3,,
Rap, and R3¢ can be a mono-substituted, poly-substituted or unsubstituted heteroaralkyl. In yet
other embodiments, any one or more of R3, R3,, R3p, and R3¢ can be a mono-substituted, poly-
substituted or unsubstituted (heteroalicyclyl)alkyl. In other embodiments, any one or more of
Ra, Ria, Rap, and R3c can be a mono-substituted, poly-substituted or unsubstituted -C(=Z)R;.
In some embodiments, any one or more of R3, R3a, Rap, and R3¢ can be a mono-substituted,
poly-substituted or unsubstituted -C(=Z)OR;. In other embodiments, any one or more of R3,
Raa, R3p, and Rj3c can be a mono-substituted, poly-substituted or unsubstituted-C(=Z)NR R |p.
In some embodiments, any one or more of R3, R3a, R3p, and Ri. can be a mono-substituted,
poly-substituted or unsubstituted -C(R;)=NR,,. In other embodiments, any one or more of
R3, Ria, Rap, and Rz can be a mono-substituted, poly-substituted or unsubstituted-NR ,R 5. In
still other embodiments, any one or more of Rz, R3a, Rap, and R3; can be a mono-substituted,
poly-substituted or unsubstituted -N=CR,R ;. In yet other embodiments, any one or more of
R3, Ri3a, Rap, and Ri. can be a mono-substituted, poly-substituted or unsubstituted
-N(R)-C(=Z)R,. In some embodiments, any one or more of R3, R3a, R3p, and/or R3; can be a
mono-substitgted, poly-substituted or unsubstituted -N(R;)-C(=Z)NR,Rp. In other
embodiments, any one or more of R3, Ria, Rap, and R can be a mono-substituted, poly-
substituted or unsubstituted -S(O)NR R . In yet other embodiments, any one or more of R3,
Raia, R3p, and R3¢ can be a mono-substituted, poly-substituted or unsubstituted -S(0O);NR R 1p.
In some embodiments, any one or more of R3, R3,, Rap, and Rjc can be a mono-substituted,

poly-substituted or unsubstituted -N(R)-S(=O)R,. In other embodiments, any one or more of
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R3, Ri3a, R3p, and Rsc can be a mono-substituted, poly-substituted or unsubstituted
-N(R;)-S(=0),;R,. In yet other embodiments, any one or more of Ri, Ri,, R3p, and R3¢ can be a
mono-substituted, poly-substituted or unsubstituted -OR,. In yet other embodiments, any one
or more of R3, R3,, R3p, and Rs. can be a mono-substituted, poly-substituted or unsubstituted -
SR;. In some embodiments, any one or more of Rj, R3a, Rip, and R3; can be a mono-
substituted, poly-substituted or unsubstituted -OC(=O)R,. In some embodiments, Ri. can be
taken together with B to form a cycloalkyl, cycloalkenyl, cycloalkynyl, or heteroalicyclyl
ring. In other embodiments, Ri. cannot be taken together with B to form a cycloalkyl,
cycloalkenyl, cycloalkynyl, or heteroalicyclyl ring. In some embodiments, any one or more
of Rs, R3a, Ry, and Rs3c can be a mono-substituted, poly-substituted or unsubstituted sulfinyl.
In other embodiments, any one or more 6f R3, R3a, Rap, and Ric can be a mono-substituted,
poly-substituted or unsubstituted sulfonyl. In yet other embodiments, any one or more of Rj,
R3a, R3p, and R3; can be a mono-substituted, poly-substituted or unsubstituted haloalkyl. In yet
still other embodiments, any one or more of R3, Ra,, Rj3p, and R3¢ can be a mono-gubstituted,
poly-substituted or unsubstituted haloalkoxy. In certain embodiment, any one or more of Rj,
R3a, Rap, and Ry can be an alkyl such as methyl, ethyl, n-propy!, isopropyl, n-butyl, isobutyl,
and t-butyl. Preferably, any one or more of R3, R3,, R3p and R can be methyl and/or ethyl. In
certain embodiment, any one or more of Ri, Rs,, Rap, and R3¢ can be —OR;, wherein R, can be
selected from the group consisting of methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, and
t-butyl. In a preferred embodiment, R;, can be selected from 'the group consisting of methyl
and isopropyl.

[0039] In some embodiments, Y can be C-R3, wherein R; can be selected from
the group consisting of hydrogen, halogen, cyano, nitro, mono-substituted, poly-subsiituted or
unsubstituted variants of the following residues: alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl,
(heteroalicyclyl)alkyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, -C(=Z)R,, -C(=Z)OR,,
-C(=Z)NR 2R p, -C(R))=NRs, -NR 2R 5, ~N=CRaRp, -N(R)-C(=Z)R,,
-N(R1)-C(=Z)NR 2R b, -S(O)NR 2R b, -S(0)NRaR b, -N(R})-S(=O)R;, -N(R)-S(=0).Ry, -
ORj, -SR;, and -OC(=Z)R;. In certain embodiments, Y can be C-Ra, wherein R3 can be

selected from the group consisting of alkyl, alkoxy, -C=N, and halogen. In some

33



WO 2007/079239 PCT/US2006/049609

embodiments, Y can be C-R3, wherein R3 can be an alkyl such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, and t-butyl. In an embodiment, the alkyl can be methyl or ethyl.
In some embodiments, Y can be C-R3, wherein R;3 can be an atkoxy such as methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, and t-butoxy. In other embodiments when Rj is
an alkoxy, the alkoxy can be; methoxy. In some embodiments, Y can be C-R3, wherein R3 can
be a -C=N. In some embodiments, Y can be C-R3, wherein Rz can be a halogen. In some
embodiments, Y can be C-R3, wherein Rj can be selected from the group consisting of alkyl,
alkoxy, -C=N, and halogen; and B can be -C(=0)R,. In other embodiments, Y can be C-R3,
wherein R; can be selected from the group consisting of alkyl, alkoxy, -C=N, and halogen;
and B can be -C(=0)OR; In still other embodiments, Y can be C-R3, wherein R3 can be
selected from the group consisting of alkyl, alkoxy, -C=N, and halogen; and B can be
-C(=Z)NR,Rip. In yet still other embodiments, Y can be C-Rj3, wherein R3 can be selected
from the group consisting of alkyl, alkoxy, -CEN,‘ and halogen; and B can be
-C(=Z)N(OR )R p. In some embodiments, Y can be C-Rs, wherein R3 can be selected from
the group consisting of alky!, alkoxy, -C=N, and halogen; and B can be -C=N. In some
embodiments, Y can be C-R3, wherein R3 can be selected from the group consisting of alkyl
(e.g, methyl), alkoxy (e.g., methoxy), -C=N, and halogen; B can be -C(=O)R,; and R, can be
a mono-substituted, poly-substituted or unsubstituted alkyl such as methyl. In other
embodiments, Y can be C-R3, wherein R3 can be selected from the group consisting of alkyl
(e.g, methyl), alkoxy (e.g., methoxy), -C=N, and halogen; B can be -C(=O)R,; and R, can be
a mono-substituted, poly-substituted or unsubstituted cycloalkyl such as cyclopropyl. In some
embodiments, Y can be C-R3, wherein R3 can be selected from the group consisting of alky!
(e.g, methyl), alkoxy (e.g., methoxy), -C=N, and halogen; B can be -C(=0)R;; and R, can be
a mono-substituted, poly-substituted or unsubstituted aryl (e.g., phenyl). In other
embodiments, Y can be C-R3, wherein Rz can be selected from the group consisting of alkyl
(e.g, methyl), alkoxy (e.g., methoxy), -C=N, and halogen; B can be -C(=0)R;; and R, can be
a mono-substituted, poly-substituted or unsubstituted aralky! such as a phenyl(C'|_4alkyI). In
other embodiments, Y can be C-R3, wherein R; can be selected from the group consisting of
alkyl (e.g, methyl), alkoxy (e.g., methoxy), -C=N, and halogen; B can be -C(=0)R,; and R,

can be a mono-substituted, poly-substituted or unsubstituted haloalky! (e.g., CF3). In some

34



WO 2007/079239 PCT/US2006/049609

embodiments, Y can be C-R3, wherein Rj can be selected from the group consisting of alkyl,
alkoxy, -C=N, and halogen; B can be selected from the group consisting of -C(=O)R,, -
C(=O)OR,;, -C(=Z)NR,aRis, -C(=Z)N(OR13)R|b, and -C=N; and Rz and Ry, can be taken
together, along with the nitrogen atom to which they are attached, to form an unsubstituted or
substituted heteroalicyclyl such aé those described herein. .

[0040] As to A, in some embodiments, A can be hydrogen. In other
embodimeﬁts, A can be halogen. In still other embodiments, A can be cyano. In other
embodiments, A can be a mono-substituted, poly-substituted or unsubstituted alkyl. In yet
other embodiments, A can be a mono-substituted, poly-substituted or unsubstituted alkenyl.
In some embodiménts, A can be a mono-substituted, poly-substituted or unsubstituted
alkynyl. In other embodiments, A can be a mono-substituted, poly-substituted or
unsubstituted cycloalkyl. In yet other embodiments, A can be a mono-substituted, poly-
substituted or unsubstituted cycloalkenyl. In still other embodiments, A can be a mono-
substituted, poly-substituted or unsubstituted cycloalkynyl. In still other embodiments, A can
be a mono-substituted, poly-substituted or unsubstituted aryl. In some embodiments, A can
be a mono-substituted, poly-substituted or unsubstituted heteroaryl. In other embodiments, A
can be a mono-substituted, poly-substituted or unsubstituted heteroalicyclyl. In yet other
embodiments, A can be a mono—substituted, poly-substituted or unsubstituted aralkyl. In still
other embodiments, A can be a mono-substituted, poly-substituted or unsubstituted
heteroaralkyl. In yet other embodiments, A can be a mono-substituted, poly-substituted or
unsubstituted (heteroalicyclyl)alkyl. In other embodiments, A can be a mono-substituted,
poly-substituted or unsubstituted -C(=Z)R;. In some embodiments, A can be a mono-
substituted, poly-substituted or unsubstituted -C(=Z)OR,. In other embodiments, A can be a
mono-substituted, poly-substituted or unsubstituted -C(=Z)NR:Rjp. In yet other
embodiments, A can be a mono-substituted, poly-substituted or unsubstituted -C(R)=NRa.
In yet other embodiments, A can be a mono-substituted, poly-substituted or unsubstituted -
NR;:Ri,. In other embodiments, A can be a mono-substituted, poly-substituted or
unsubstituted -N=CR,R};. In yet other embodiments, A can be a mono-substituted, poly-
substituted or unsubstituted -NRD)-C(EZ)R,. In some embodiments, A can be a mono-

substituted, poly-substituted or unsubstituted -N(R1)-C(=Z)NR.Rj,. In other embodiments,
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A can be a mono-substituted, poly-substituted or unsubstituted -S(O)NR R p. In yet other
embodiments, A can be a mono-substituted, poly-substituted or unsubstituted -S(0),NR R 1,
In some embodiments, A can be a mono-substituted, poly-substituted or unsubstituted .
-N(R)-S(=0)R,. In other embodiments, A can be a mono-substituted, poly-substituted or
unsubstituted -N(R;)-S(=0);R,. In yet other embodiments, A can be a mono-substituted,
poly-substituted or unsubstituted -OR;. In yet other embodiments, A can be a mono-
substituted, poly-substituted or unsubstituted -SR). In some embodiments, A can be a mono-
substituted, poly-substituted or unsubstituted , -OC(=O)R;. In some embodiments, A can be a
mono-substituted, poly-substituted or unsubstituted sulfinyl. In other embodiments, A can be
a mono-substituted, poly-substituted or unsubstituted sulfonyl. In yet other embodiments, A
can be a mono-substituted, poly-substituted or unsubstituted haloalkyl. In yet still other
embodiments, A can be a mono-substituted, poly-substituted or unsubstituted haloalkoxy. In
a preferred embodiment, A is hydrogen. In another preferred embodiment, A is an alkyl such
as methyl. '

[0041] In certain embodiments, A cannot be an aryl group. In some embodiments,
A cannot be a heteroaryl group. In certain embodiments, A cannot be mono-substituted, poly-
substituted or unsubtituted ~C(=0)NR R}y, wherein R, is hydrogen and Ry is heteroaryl or
heteroalicyclyl. In certain embodiments, A cannot be mono-substituted, poly-substituted or
unsubstituted —C(=O)NR;aR|b wherein Ry, is hydrogen and Ry is heteroaryl or heteroaliyclyl
such as thiazolyl, oxazolyl, isoxazolyl, 1,3,4-thiadiazolyl 1,2,4-thiadiazolyl, 1,3,4-
oxadiazolyl, 1,2,4-oxadiazolyl, pyrazolyl, 1,2,4-triazolyl, tetrazolyl, 3-oxo-pyrazolyl, 3-oxo-
imidazolyl, 3- oxo-thiazolyl, thiazolidinyl, pyridyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl,
1,2,4-traizinyl, benyzlimidazolyl, 4-oxo-pyrimidyl, pyridazinyl and 2-oxo-pyrimidyl.

[0042] In certain embodiments when B is ~C(=0)NR,,R5, wherein R,a and/or
Ry are hydrogen, a momo-substituted, poly-substituted or unsubstituted variant selected from
the group consisting of alkyl, cycloalkyl, and aryl, R, and/or Ry, cannot be hydrogen,
aminoalkyl, or alkylcarbonyl. In some embodiments when B is —C(=O)NR.R 11, R; and Ry,
cannot be taken together, along with the nitrogen atom to which they are attached, to form a
N-morpholinyl group. In some embodiments when B is ~C(=0)NR R, Rz and Ry, cannot be

taken together, along with the nitrogen atom to which they are attached, to form an
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unsubstituted heteroalicyclyl. In still other embodiments, B cannot be —C(=0)R,, wherein R,
is a cycloalkyl such as a Cs.g cycloalkyl. In yet still other embodiments, B cannot be —
C(=O)R), wherein R, is a cycloalkyl (e.g, a C3.4 cycloalkyl) when R; and Ry, are a mono- or
di-substituted aminocarbonylalkyl, a mono- or di-substituted aminosulfonylalkyl, a mono- or
di-substituted aminoalkyl. In certain embodiments, B cannot be mono-substituted, poly-
substituted or unsubstituted —C(=O)NR|abe wherein Ry, is hydrogen and R,y is heteroaryl or
heteroalicyclyl. In certain embodiments, B cannot be mono-substituted, poly-substituted or
unsubstituted —C(=0)NR;,R,, wherein Ria is hydrogen and R,, is heteroaryl or
heteroalicyclyl such as thiazolyl, oxazolyl, isoxazolyl, 1,3,4-thiadiazolyl, tetrazolyl, 3-oxo-
pyrazolyl, 3-oxo-imidazolyl, 3-oxo-thiazolyl, thiazolidinyl, pyridyl, pyrimidinyl, pyrazinyl,
1,3,5-triaziny], 1,2,4-triazinyl, benzylimidazolyl, 4-oxo0-pyrimidyl, pyridazinyl and 2-oxo-
pyrimidyl. In some embodiments, B cannot be ~C(=O)R,, wherein R, is an unsubstituted or
substituted phenyl. In some embodiments, B cannot be —C(=O)R,, wherein R, is an
unsubstituted or substituted phenyl, when R, is hydrogen or Cisalkyl and Ry, is -
SO;NR1aR b, wherein R;, and Rip are hydrogen or a Ci.alkyl;. In some embodiments, B
cannot be ~C(=0)NR;,R,, wherein Ria is hydrogen and Ry, is Cs.ioalkyl, Cs.iocarbocycle
(e.g, unsubstituted Cs.iocarbocycle or a Cs.iocarbocycle substituted with methyl) when R, is
hydrogen and R,, is Cisalkylsulfony! or haloalkylsulfony! such as CF3SO;-. In some
embodiments, B cannot be a héteroalicyclyl. In certain embodiments, B cannot be piperdinyl
or l,2,3,6-tetrahydropyridinyl.

[0043] In some embodiment, A and B can be taken together to form an
unsubstituted or substituted cycloalkyl. In other embodiments, A and B can be taken together
to form an unsubstituted or substituted heteroalicyclyl.

[0044] In some of the embodiments, L can be an unsubstituted or substituted
lower alkylene group. Preferably, L is ethylene, propylene, or butylene. More preferably, L is
propylene. If L is substituted, suitable substituents without limitation are alkyl (e.g., methyl),
alkenyl, halogen, haloalkyl (e.g., CF3) , alkoxy (e.g, methoxy), haloalkoxy, hydroxyl, and —
CN. In some embodiments L cannot a monosubstituted lower alkylene group, wherein the
lower alkylene is r.nonosubstituted with a hydroxyl group, when R, and R3, are both hydrogen

or methyl. In certain embodiments, L cannot a monosubstituted lower alkylene group,
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wherein the lower alkylene is monosubstituted with a branched alkyl group. In some
embodiments, L can be taken together with R; to form a cycloalkyl, cycloalkenyl,
cycloalkynyl, or heteroalicyclyl ring. In other embodiments, L cannot be taken together with
R3 to form a cycloalkyl, cycloalkenyl, cycloalkynyl,or heteroalicyclyl ring,

[0045]) Some embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of A can be combined with any one or more embodiments of B,
Ry, Ria, Rips R, Raa, Ry, R3a, Ryp, Ry, L, Y, Z, Q, n, m, Ryg, Rup, Rac, Rag, Ree, Ry, and Ryg.

[0046) Other embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of B can be combined with any on¢ or more embodiments of A,
Ri, Ria, Rip, Ra, Raa, R3, R3a, Rap, Rae, L, Y, Z, Q,n, m, Rus, Rav, Rac, Rug, Re, Rar, and Ry,.

[0047} Still other embodiments disclosed herein relate to a compound of Formula
(1), in which any embodiment of R, can be combined with any one or more embodiments of
A, B, Ria, Rib, Rz, Raa, Ry, Raa, Ry, Ry, L, Y, Z, Q, n, m, Rys, Rap, Ry, Rag, Rue, Ray, and
Rag.

[0048] Yet still other embodiments disclosed herein relate to a compound of
Formula (I), in which any embodiment of R, can be combined with any one or more
embodiments of A, B, Ri, Rib, Ry, Rya, R3, Rja, Rap, Rse, L, Y, Z,Q,n, m, Ry, Ry, Rac, Rag,
Rac, Rar, and Ry,

[0049] Some embodiments disclosed herein relate to a compound of Formula D,
in which any embodiment of Rip can be combined with any one or more embodiments of A,
B, Ri, Ria, Rz, Raa, Ry, Ria, Ry, Ri., L, Y, Z, Q, n, m, Ryy, Ryp, Ry, Rug, Ruc, Rar, and Ry,

[0050) Other embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of R3 can be combined with any one or more embodiments of A,
B, Ri, Ria, Rib, Raa, R3, R3a, Rap, R3e, L, Y, Z, Q, n, m, Rya, Rap, Ruc, Rag, Rye, Ryy, and Ryg.

[0051] Still other embodiments disclosed herein relate to a compound of Formula
(I}, in which any embodiment of R2a can be combined with any one or more embodiments of
A, B, Ry, Ria, Rip, Ry, Ry, Raa, Ry, Ry, L, Y, Z,Q, n, m, Rsa, Rap, Ruc, Ry, Rae, Rar, and Ry,

[0052] Yet still other embodiments disclosed herein relate to a compound of

Formula (I), in which any embodiment of R; can be combined with any one or more
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embodiments of A, B, Ry, Rja, Rib, R, Raa, R3a, Rap, Rae, L, Y, Z, Q, n, m, Raa, Rap, Rac, Ruq,
Rae, Rap, and Rug.

[0053] -  Other embodiments disclosed herein relate to a compound of Formula M,
in which any embodiment of R3, can be combined with any one or more embodiments of A,
B, Ry, Ria, Rib, Ra, Raa, R3, Ras, Rae, L, Y, Z, Q, n, m, Raa, Rap, Rac, Rag, Rse, Rar, and Ryg,

[0054] Still other embodiments disclosed herein relate to a compound of Formula
(D), in which any embodiment of R3, can be combined with any one or more embodiments of
A, B, Ry, Ria, Rib, R2, Raa, R3, R3a, Rac, L, Y, Z, Q, n, m, Raa, Rap, Rac, Rag, Rae, Ray, and Ryg.

[00SS] Yet still other embodiments disclosed herein relate to a compound of
Formula (I), in which any embodiment of Rs. can be combined with any one or more
embodiments of A, B, Ry, Ria, Rib, R2, R2a, R3, Raa, Rap, L, Y, Z, Q, n, m, Ra,, Rap, Rac, Rag,
Rae, Rar, and Ryg.

[0056] Some embodiments disclosed herein relate to a compound of Formula (I),
in which any embodiment of L can be combined with any one or more embodiments of A, B,
Ri, Ria Rib, R2, Ras, R3, Ria, Rap, Rac, Y, Z, Q, n, m, Raa, Rap, Rac, Rad, Rae, Rar, and Ry,

{0057} Other embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of Y can be combined with any one or more embodiments of A, B,
Ry, Rya, Rib, R2, R2a, R3, R3a, Rap, Rie, L, Z, Q, n, m, Rya, Rap, Ruc, Rag, Rae, Rap, and Ryg.

[0058] Still other embodiments disclosed herein relate to a compound of Formula
(1), in which any embodiment of Z can be combined with any one or more embodiments of A,
B, Ry, Ria, Rib, Rz, R2a, R3, R3a, Rap, Rag, L, Y, Q, n, m, R4, Rap, Rac, Rad, Rae, Rap, and Ry,

[0059] Yet still other embodiments disclosed herein relate to a compound of
Formula (I), in which any embodiment of Q can be combined with any one or more
embodiments of A, B, Ry, Ria, Rib, R2, Raa, R3, R3a, Rap, Rae, L, Y, Z, n, m, Raa, Rap, Rac, Rag,
Ruae, Rar, and Ry,

[0060] Some embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of n can be combined with any one or more embodiments of A, B,

Rl’ Rla, Rlb; Rz; RZa, R35 R3a= R3b> R3Cs L: Ya Zs Qs m, R4219 R4b> R40; R4d: R4e, R4f: and R-4g-
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10061} Other embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of m can be combined with any one or more embodiments of A, B,
R1, Ria; Riv, Ra, Raa, R3, Raa, Rap, Ry, L, Y, Z, Q. n, Rys, Rap, Rye, Ryg, Rye, Ry, and Ryg.

[0062)] Still other embodiments disclosed herein relate to a compound of Formula
(I), in which any embodiment of R4, can be combined with any one or more embodiments of
A B, Ry, Ria, Riv, Rz, Ras, Ry, R3a, Ra, Rc, L, Y, Z, Q, 0, m, Rap, Rac, Rug, Rae, Rug, and Reg. -

[0063] Yet still other embodiments disclosed herein relate to a compound of
Formula (I), in which any embodiment of R4y can be combined with any one or more
embodiments of A, B, Ry, Ry,, Rip, Ra, Roa, R3, R3a, Rsp, Rac, L, Y, Z, Q, n, m, Ryy Rae, Rug,
Ries Rar, and Rag,

[0064] Some embodiments disclosed herein relate to a compound of Formula (),
in which any embodiment of R4c can be combined with any one or more embodiments of A,
B, Rj, Ry, Rib, Ra, Raa, Ry, R3a, Rap, Ry, L, Y, Z,Q, n, m, Ry, Rap, R4y, Rse, Ryy, and Ry,

[0065] Other embodiments disclosed herein relate to a compound of Formula (1),
in which any embodiment of R4g can be combined with any one or more embodiments of A,
B, Ry, Ria, Rib, R2, Raa, R3, Raa, Rap, Ry, L, Y, Z, Q, n, m, Rya Rap, Ryc, Rye, Ryr, and Ryg.

[0066] Still other embodiments disclosed herein relate to a compound of Formula
(D). in which any embodiment of Ry, can be combined with any one or more embodiments of
A, B, Ry, Ria, Riv, Ra, Raa, R3, R3a, Rap, Rae, L, Y, Z, Q, n, m, Raa, Rap, Rac, Rag, Rap, and Ry,

[0067] Yet still other embodiments disclosed herein relate to a compound of
Formula (I), in which any embodiment of R4r can be combined with any one or more
embodiments of A, B, Ry, Rya, Ryp, Ry, Raa, R3, R3a, R3p, Rag, L, Y, Z, Q, n, m, Ry, Rap, Ry,
Rad, Rae, and Ry,

[0068] Some embodiments disclosed herein relate to a compound of Formula (I),
in which any embodiment of R4g can be combined with any one or more embodiments of A,

B: RI: Rla; Rlb; RZ, RZa, R3: R3aa R}b, R3C, L> Y, Z, Qs n, m, R48, R4b; R40: R4da R4€, and qu-

Definitions

[0069] Unless defined otherwise, all technical and scientific terms used herein

have the same meaning as is commonly understood by one of ordinary skill in the art to
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which this invention belongs. All patents, applications, published applications and other
publications referenced herein are incorporated by reference in their entirety. In the event that
there are plurality of definitions for a term herein, those in this section prevail unless stated
otherwise

[0070] As used herein, any “R” group(s) such as, without limitation, Ri, Ry, and
Rib, represent substituents that. can be attached to the indicated atom. A non-limiting list of R
groups include hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, ary],
heteroaryl, and heteroalicyclyl. An R group may be substituted or unsﬁbstituted. If two “R”
groups are covalently bonded to the same atom or to adjaéent atoms, then they may be “taken
together” as defined herein to form a cycloalkyl, aryl, heteroaryl or heteroalicyclyl group. For
example, without limitation, if R, and Ry of an NR,R, group are indicated to be “taken
together”, it means that they are covalently bonded to one another at their terminal atoms to

form a ring that includes the nitrogen:
—N<§,
[0071] Whenever a group of this invention is described as being “optionally
substituted™ that group may be unsubstituted or substituted with one or n;lore of the indicated
substituents. Likewise, when a group is described as being “unsubstituted or substituted” if
substituted, the substituent may be selected from one or mmore of the indicated substituents.
[0072] Unless otherwise indicated, when a substituent is deemed to be “optionally
subsituted,” or “substituted” it is meant that the subsitutent is a group that may be substituted
with one or more group(s) individually and independently selected from alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl,
heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, protected hydroxyl, alkoxy, aryloxy, acyl,
ester, mercapto, alkylthio, arylthio, cyano, halogen, carBonyl, thiocarbonyl, O-carbamyl,
N-carbamyl, O-thiocarbamy], N-thiocarbamyl, C-amido, N-amido, S-sulfonamido,
N-sulfonamido, C-carboxy,' protected C-carboxy, O-carboxy, isocyanato, 'thiocyanato,
isothiocyanato, nitro, silyl,  sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy,
trihalomethanesulfony], trihalomethanesulfoﬁamido, and amino, including mono- and

di-substituted amino groups, and the protected derivatives thereof. The protecting groups
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that may form the protective derivatives of the above substituents are known to those of skill
in the art and may be found in references Greene and Wauts, Protective Groups in Organic
Synthesis, 3™ Ed., John Wiley & Sons, New York, NY, 1999, which is hereby incorporated
by reference in its entirety.

[0073] As used herein, “Cy, to C,,” in which “m” and “n” are integers refers to the
number of carbon atoms in an alkyl, alkenyl or alkynyl group or the number of carbon atoms
in the ring of a cycloalkyl or cycloalkenyl group. That is, the alkyl, alkenyl, alkynyl, ring of
the cycloalkyl or ring of the cycloalkenyl can contain from “m” to “n”, inclusive, carbon
atoms. Thus, for example, a “C to Cs alkyl” group refers to all alkyl groups having from 1 to
4 carbons, that is, CHj-, CH3CH;-, CH3;CH,CH;-, (CHj3),CH-, CH3CH;CH,CHo,-,
CH;CH,CH(CH3)- and (CH3)3C-. If no “m” and “n” are designated with regard to an alkyl,
alkenyl, alkynyl, cycloalkyl or cycloalkenyl group, the broadest range described in these
definitions is to be assumed.

[0074] As used herein, “alkyl” refers to a straight or branched hydrocarbon chain
fully saturated (no double or triple bonds) hydrocarbon group. The alkyl group may have 1 to
20 carbon atoms (whenever it appears herein, a numerical range such as “1 to 20” refers to
each integer in the given range; e.g., “1 to 20 carbon atoms” means that the alkyl group may
consist of | carbon atom, 2 carbon atoms, 3 carbon atoms, efc., up to and including 20 carbon
atoms, although the present definition also covers the occurrence of the term “alkyl” where
no numerical range is designated). The alky] group may also be a medium size alkyl having 1
to 10 carbon atoms. The alkyl group could also be a lower alkyl having 1 to 5 carbon atoms.
The alkyl group of the compounds may be designated as “Cj-C4 alkyl” or similar
designations. By way of example only, “C,;-C, alkyl” indicates that there are one to four
carbon atoms in the alky! chain, i.e., the alkyl chain is selected from the 'group consisting of
methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl. Typical alkyl
groups include, but are in no way limited to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, and the like.

[0075] The alkyl group may be substituted or unsubstituted. When substituted,
the substituent group(s) is(are) one or more group(s) individually and independently selected

from alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl,
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aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, protected hydroxyl, alkoxy, aryloxy,
acyl, ester, mercapto, alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido,
N-sulfonamido, C-carboxy, protected C-carboxy, O-carboxy, isocyanato, thiocyanato,
isothiocyanato, nitro,  silyl, sulfenyl, sulfinyl, sulfonyl,. haloalkyl, haloalkoxy,
trihalomethanesulfony!, trihalomethanesulfonamido, and amino, including mono- and
di-substituted amino groups, and the protected derivatives thereof. Wherever a substituent is
described as being “optionally substituted” that substitutent may be substituted with one of
the above substituents,

[0076] As used herein, “alkenyl” refers to an alkyl group that contains in the
straight or branched hydrocarbon chain one or more double bonds. An alkenyl group of this
invention may be unsubstituted or substituted. When substituted, the substituent(s) may be
selected from the same groups disclosed above with regard to alkyl group substitution.

[0077] As used herein, “alkyny!l” refers to an alkyl group that contains in the
straight or branched hydrocarbon chain one or more triple bonds. An alkynyl group of this
invention may be unsubstituted or substituted. When substituted, the substituent(s) may be
selected from the same groups disclosed above with regard to alkyl group substitution.,

[0078] As used herein, “aryl” refers to a carbocyclic (all carbon) ring or two or
more fused rings (rings that share two adjacent carbon atoms) that have a fully delocalized pi-
electron system. Examples of aryl groups include, but are not limited to, benzene,
naphthalene and azulene. An aryl group of this invention may be substituted or unsubstituted,
When substituted, hydrogen atoms are replaced by substituent group(s) that is(are) one or
more group(s) indepgndently selected from alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl,
hydroxy, protected hydroxyl, " alkoxy, aryloxy, acyl, ester, mercapto, alkylthio, arylthio,
Cyano, halogen, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl,
N-thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, protected C-
carboxy, O-carboxy, isocyanato, thiocyanato, isothiocyanato, nitro, silyl, sulfenyl, sulfinyl,

sulfonyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, and
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amino, including mono- and di-substituted amino groups, and the protected derivatives
thereof.

[0079] As used herein, “heteroary]” refers to a monocyclic or multicyclic aromatic
ring system (a ring system with fully delocalized pi-electron system), one or two or more
fused rings that contain(s) one or more heteroatoms, that is, an element other than carbon,
including but not limited to, nitrogen, oxygen and sulfur. Examples of heteroaryl rings
include, but are not limited to, furan, thiophene, phthalazine, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, triazole, thiadiazole, pyridine, pyridazine,
pyrimidine, pyrazine and triazine. A heteroaryl group of this invention may be substituted or
unsubstituted. When substituted, hydrogen atoms are replaced by substituent group(s) that
is(are) one or more group(s) independently selected from alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl,
(heteroalicyclylalkyl, hydroxy, protected hydroxyl, alkoxy, aryloxy, acyl, ester, mercapto,
alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl,
O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido,
C-carboxy, protected C-carboxy, O-carboxy, isocyanato, thiocyanato, isothiocyanato, nitro,
silyl, sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl,
trihalomethanesulfonamido, and amino, including mono- and di-substituted amino groups,
and the protected derivatives thereof.

[0080] An “aralkyl” is an aryl group connected, as a substituent, via a lower
alkylene group. The lower alkylene and aryl group of an aralkyl may be substituted or
unsubstituted. Examples include but are not limited to benzyl, substituted benzyl, 2-
phenylethyl, 3-phenylpropyl, and naphtylalkyl.

[0081] A “heteroaralkyl” is heteroaryl group connected, as a substituent, via a
lower alkylene group. The lower alkylene and heteroaryl group of heteroaralkyl may be
substituted or unsubstituted. Examples include but are not limited to 2-thienylmethyl, 3-
thienylmethyl, furylmethyl, thienylethyl, pyrrolylalkyl,-pyridylalkyl, isoxazollylalkyl, and
imidazolylalkyl, and their substituted as well as benzo-fused analogs.

[0082] “Lower alkylene groups” are straight-chained tethering groups, forming

bonds to connect molecular fragments via their terminal carbon atoms. Examples include but
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are not limited to methylene (-CH3-), ethylene (-CH,CHj;-), propylene (-CH,;CH,CHy-), and
butylene (-(CH,)4-) groups. A lower alkylene group may be substituted or unsubstituted. '

[0083) As used herein, “alkylidene” refers to a divalent group, such as =CR’R™,
which is attached to one carbon of andther group, forming a double bond, Alkylidene groups
include, but are not limited to, methylidene (=CH,) and ethylidene (=CHCH3). As used
herein, “arylalkylidene” refers to an alkylidene group in which either R’ and R*’ is an aryl
group. An alkylidene group may be substituted or unsubstituted. .

[0084] As used herein, “alkoxy” ‘refers to the formula —OR wherein R is an alkyl
is defined as above, €.g. methoxy, ethoxy, n-propoxy, 1-methylethoxy (isopropoxy), n-
butoxy, iso-butoxy, sec-butoxy, tert-butoxy, amoxy, tert-amoxy and the like. An alkoxy may
be substituted or unsubstituted. . ,

[0085] As used herein, “alkylthio™ refers to the formula —SR wherein R is an alkyl
is defined as above, €.g. methylmercapto, ethylmercapto, n-propylmercapto, 1-
methylethylmercapto (isopropylmercapto), n-butylmercapto, iso-butylmercapto, sec-
butylmercapto, tert-butylmercapto, and the like. An alkylthio may be substituted or
unsubstituted.

[0086) As used herein, “aryloxy” and “arylthio” refers to RO- and RS-, in which
R is an aryl, such as but not limited to phenyl. Both an aryloxyl and arylthio may be
substituted or unsubstituted.

[0087] As used herein, “acyl” refers to a hydrogen, alkyl, alkeny], alkynyl, or ary]
connected, as substituents, via a carbonyl group. Examples include formyl, acetyl, propanoyl,
benzoyl, and acryl. An acyl may be substituted or unsubstituted. An acyl may be substituted
or unsubstituted.

[6088] As used herein, “cycloalkyl” refers to a completely saturated (no double
bonds) mono- or multi- cyclic hydrocarbon ring system. When composed of two or more
rings, the rings may be Jjoined together in a fused, bridged or spiro-connected fashion.
Cycloalkyl groups of this invention may range from C; to Cjq, in other embodiments it may
range from C; to C; A cycloalkyl group may be unsubstituted or substituted. Typical
cycloalkyl groups include, but are in no way limited to, cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, and the like. If substituted, the substituent(s) may be an alkyl or selected from
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those indicated above with regard to substitution of an alkyl group unless otherwise
indicated. '

[0089] As used herein, “cycloalkenyl” refers to a cycloalkyl group that contains
one or more double bonds in the ring although, if there is more than one, they cannot form a
fully delocalized pi-electron system in the ring (otherwise the group would be “aryl,” as
defined herein). When composed of two or more rings, the rings may be connetected together
in a fused, bridged or spiro-connected fashion. A cycloalkenyl group of this invention may be
unsubstituted or substituted. When substituted, the substituent(s) may be an alkyl or selected
from the groups disclosed above with regard to alkyl group substitution unless otherwise
. indicated. '

[0090] As used herein, “cycloalkynyl” refers to a cycloalkyl group that contains
one or more friple bonds in the ring. When composed of two or more rings, the rings may be
joined together in a fused, bridged or spiro-connected fashion. A cycloalkynyl group of this
invention may be unsubstituted or substituted. When substituted, the substituent(s) may be
an alkyl or selected from the groups disclosed above with regard to alkyl group substitution
unless otherwise indicated.

[0091] A “(cycloalkyl)alkyl” is a cycloalkyl group connected, as a substituent, via
a lower alkylene group. The lower alkylene and cycloalkyl of a (cycloalkylalkyl may be
substituted or unsubstituted. Examples include but are not limited cyclopropylmethyl,
cyclobutylmethyl, cyclopropylethyl, cyclopropylbutyl, cyclobutylethyl, cyclopropylisopropyl,
cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, cycloheptylmethyl,
and the like.

[0092] A “(cycloalkenylalkyl” is a cycloalkenyl group connected, as a
substituent, via a lower alkylene group. The lower alkylene and cycloalkenyl of a
(cycloalkenyl)alkyl may be substituted or unsubstituted.

[0093] A “(cycloalkynyl)alkyl” is a cycloalkynyl group connected, as a
substituent, via a lower alkylene group. The lower alkylene and cycloalkynyl of a
(cycloalkynyl)alkyl may be substituted or unsubstituted.

[0094] As used herein, “heteroalicyclic” or “heteroalicyclyl” refers to a stable 3-

to 18 membered ring which consists of carbon atoms and from one to five heteroatoms
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selected from the group consisting of nitrogen, oxygen and .sulfur. For the purpose of this
invention, the “heteroalicyclic” or “heteroalicyclyl” may be monocyclic, bicyclic, tricyclic, or
tetracyclic ring system, which may be joined together i;n a fused, bridged or spiro-connected
fashion; and the nitrogen, carbon and sulfur atoms in the “heteroalicyclic” or
“heteroalicyclyl” may be optionally oxidized; the nitrogen may be optionally quaternized; and
the rings may also contain one or more double bonds provided that they do not form a fully
delocalized pi-electron system throughout all the rings. Heteroalicyclyl groups of this
invention may be unsubstituted or substituted. When substituted, the substituent(s) may be
one or more groups independently selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyi,
heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, protected hydroxyl, alkoxy, aryloxy, acyl,
ester, mercapto, alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido,
N-sulfonamido, C-carboxy, protected C-carboxy, O-Cal‘bOX}", isocyanato, thiocyanato,
isothiocyanato, nitro, - silyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl,
trihalomethanesulfonamido, and amino, including mono- and di-substituted amino groups,
and the protected derivatives thereof. Examples of such ‘“heteroalicyclic” or “heteroalicyclyl”
include but are not limited to, azepinyl, acridinyl, carbazolyl, cinnolinyl, dioxolanyl,
imidazolinyl, morpholinyl, oxiranyl, piperidinyl N-Oxide, piperidinyl, piperazinyl,
pyrrolidinyl, 4-piperidonyl, pyrazolidinyl, 2-oxopyrrolidinyl, thiamorpholinyl,
thiamorpholinyl sulfoxide, and thiamorpholinyl sulfone.

[0095] An “(heteroalicyclyDalkyl” is a heterocyclic or a heterocyclyl group
connected, as a substituent, via a lower alkylene group. The lower alkylene and heterocyclic
or a heterocyclyl of a (heteroalicyclyl)alky! may be substituted or unsubstituted. Examples
include but are not limited 4-methyltetrahydro-2H-pyran, substituted 4-methyltetrahydro-2H-
pyran, 4-ethylpiperidine, 4-propylpiperidine, 4-methyltetrahydro-2H-thiopyran, and 4-methyl-
1,3-thiazinane.

[0096] As used herein, “halo” or “halogen™ refers to F (fluoro), Cl (chloro), Br
(bromo) or T (iodo). '
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[0097] As used herein, “haloalkyl” refers to an alkyl group in which one or more
of the hydrogen atoms are replaced by halogen. Such groups include but are not limited to,
chloromethyl, flnoromethy!, difluoromethyl, trifluoromethyl and 1-chloro-2-fluoromethyl, 2-
fluoroisobutyl. A haloalky! may be substituted or unsubstituted.

[0098] As used herein, “haloalkoxy” refers to an “RO-" group in which R is a
haloalkyl group. Such groups include but are not limited to, chloromethoxy, fluoromethoxy,
difluoromethoxy, triﬂuor‘omethoxy and l-chloro-2-fluoromethoxy, 2-fluoroisobutyoxy. A
haloalkoxy may be substituted or unsubstituted.

[0099] An “O-carboxy” group refers to an “RC(=0)0O-" group in which R can be
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, or (heteroalicyclyl)alkyl, as defined herein. An O-carboxy may be
substituted or unsubstituted. '

[0100] A “C-carboxy™ group refers to a “~-C(=O)R” group in which R can be the
same as defined with respect to O-carboxy. A C-carboxy may be substituted or unsubstituted.

[0101] A “trihalomethanesulfonyl” group refers to an “X3CSO,-“ group wherein
X is a halogen.

[0102] A “cyano” group refers to a “~“CN” group.

{0103] An “isocyanato” group refers to an “~-NCO” group.

[0104]) A ““thiocyanato™ group refers to a “~-CNS” group.

[010S] An “isothiocyanato” group refers to an “ -NCS” group.

[0106] A “sulfinyl” group refers to an *“-8(=0)-R” group in which R can be the
same as defined with respect to O-carboxy. A sulfinyl may be substituted or unsubstituted.

[0107] A “sulfonyl” group refers to an “SO,;R” group in which R can be the same
as defined with respect to O-carboxy. A sulfonyl may be substitufed or unsubstituted.

[0108] An “S-sulfonamido™ group refers to an “-SO,NRARg” group in which Ry
and Rp can be the same as defined with respect to O-carboxy. An S-sulfonamido may be
substituted or unsubstituted.

{0109] An “N-sulfonamido” group refers to an “RSO;N(RA)-“ group in which R
and R can be the same as defined with respect to O-carboxy. A sulfonyl may be substituted

or unsubstituted.
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[0110] A “trihalomethanesulfonamido™ group refers to an “X3CSO,N(R)-* group
with X as halogen and R can be the same as defined with respect to O-carboxy. A
trihalomethanesulfonamido may be substituted or unsubstituted.

[0111] An “O-carbamyl” group refers to an «_ OC(=0)NRaRg” group in which Ra
and Rg can be the same as defined with respect to O-carboxy. An O-carbamyl may be
substituted or unsubstituted.

[0112] An “N-carbamyl” group refers to an “ROC(=0)NR4 - group in which R
and R, can be the same as defined with respect to O-carboxy. An N-carbamy! may be
substituted or unsubstituted.

.[0113] An “O-thiocarbamyl” group refers to an «.OC(=S)-NRaRs” group in
which R, and Rg can be the same as defined with respect to O-carboxy. An O-thiocarbamyl
may be substituted or unsubstituted.

[0114] An “N-thiocarbamyl” group refers to an “ROC(=S)NR - group in which
R and R, can be the same as defined with respect to O-carboxy. An N-thiocarbamyl may be
substituted or unsubstituted.

[0115] A “C-amido” group refersto a “.C(=0)NRARg” group in which R and Rg
can be the same as defined with respect to O-carboxy. A C-amido may be substituted or
unsubstituted.

[0116] An “N-amido” group refers to an “RC(=0)NRa-“ group in which R and
R, can be the same as defined with respect to O-carboxy. An N-amido may be substituted or
unsubstituted. '

[0117] An “ester” refers to a “~C(=O)OR” group in which R can be the same as
defined with respect to O-carboxy. An ester may be substituted or unsubstituted.

[0118] As used herein, an “amide” refers to a “_C(=0)NRaRp” group in which
R and Rp can be the same as R defined with respect to O-carboxy.

[0119] Any unsubstituted or monosubstituted amine group on a compound herein
can be converted to an amide, any hydroxyl group can be converted to an ester and any
carboxyl group can be converted to cither an amide or ester using techniques well-known to
those skilled in the art (see, for example, Greene and Wuts, Protecti.ve Groups in Organic

Synthesis, 3" Ed., John Wiley & Sons, New York, NY, 1999).
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[0120] Where the numbers of substituents is not specified (e.g. haloalkyl), there
may be one or more substituents present. For example “haloalkyl” may include one or more
of the same or different halogens. As another example, “C1-C3 alkoxypheny” may include
one or more of the same or different alkoxygroups containing one, two or three atoms,

[0121] As used herein, the abbreviations for any protective groups, amino acids
and other compounds, are, unless indicated otherwise, in accord with their common usage,
- recognized abbreviations, or the IUPAC-IUB Commission on Biochemical Nomenclature
(See, Biochem. 11:942-944 (1972)).

[0122] As employed herein, the following terms have their accepted meaning in

the chemical literature,

AcOH Acetic acid
érihyd anhydrous

CDI L,1’-carbonyldiimidazole

DCM Dichloromethane

DMF N, N-Dimethylformamide

DMAP 4-Dimethylaminopyridine
DMSODimethyl sulfoxide

EDCI l-(3-Dimethylaminopropyl)-3-ethylcarbodiimidé hydrochloride
Et,O Diethyl ether

EtOAc Ethyl acetate

EtOH Ethanol

MeOH Methanol

MeCN Acetonitrile

NH,;OAc Ammonium acetate

NMM N-Methylmorpholine

HOEt 1-Hodroxybenztriazole

Pd/C Palladium on activated carbon

TEA Triethylamine

THF Tetrahydrofuran

uW, MW 'Microwave reactor chemistry
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[0123] It is understood that, in any compound of this invention having one or
more chiral centers, if an absolute stereochemistry is not expressly indicated, then each center
may independently be of.R-conﬁguration or S-configuration or a mixture thereof. Thus, the
compounds provided herein may be enatiomerically pure or be stereoisomeric or
diastereomeric mixtures. In addition it is understood that, in any compound of this invention
having one or more double bond(s) generating geometrical isomers that can be defined as E
or Z each double bond may independently be E or Z a mixture thereof. Likewise, all
tautomeric forms are also intended to be included.

[0124] As used herein, “pharmaceutically acceptable salt” refers to a salt of a
compound that does not abrogate the biological activity and properties of the compound.
Pharmaceutical salts can be obtained by reaction of a compound disclosed herein with an acid
ot base. Base-formed salts include, without limitation, ammonium salt (NH"); alkali metal,
such as, without limitation, sodium or potassium, salts; alkaline earth, such as, without
limitation, calcium or magnesium, salts; salts of organic bases such as, without limitation,
dicyclohexylamine, N-methyl-D-glucamine, tristhydroxymethyl)methylamine; and salts with
the amino group of amino acids such as, without limitation, arginine and lysine. Useful acid-
based salts include, without limitation, hydrochlorides, hydrobromides, sulfates, nitrates,
phosphates, methanesulfonates, ethanesulfonates, p-toluenesulfonates and salicylates.

[0125] Pharmaceutically acceptable solvates and hydrates are complexes of a
compound with one or more solvent of water molecules, or 1 to about 100, or 1 to about 10,
or one to about 2, 3 or 4, solvent or water molecules.

[0126] As used herein, a “prodrug” refers to a compound that may not be
pharmaceutically active but that is converted into an active drug upon in vivo administration.
The prodrug may be designed to alter the metabolic stability or the transport characteristics of
a drug, to mask side effects or toxicity, to improve the flavor of a drug or to alter other
characteristics or properties of a drug. Prodrugs are often useful because they may be easier to
administer than the parent drug. They may, for example, be bicavailable by oral
administration whereas the parent drug is not. The prodrug may also have better solubility
than the active parent drug in pharmaceutical compositions. An example, without limitation,

of a prodrug would be a compound disclosed herein, which is administered as an ester (the
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“prodrug”) to facilitate' absorption through a cell membrane where water solubility is
detrimental to mobility but which then is metabolically hydrolyzed to a carboxylic acid (the
active entity) once inside the cell where water-solubility is beneficial. A further example of a
prodrug might be a short peptide (polyaminoacid) bonded to an acid group where the peptide
is metabolized in vivo to release the active parent compound. By virtue of knowledge of
pharmacodynamic processes and drug metabolism in vivo, those skilled in the art, once a
pharmaceuticzﬁly active compound is known, can design prodrugs of the compound (see, e.g.
Nogrady (1985) Medicinal Chemistry 4 Biochemical Approach, Oxford University Press,
New York, pages 388-392)

[0127} As used herein, the term “complement” refers to a oligonucleotide or
polynucleotide that hybridizes by base-pairing, adenine to tyrosine and guanine to cytosine, to
another oligonucleotide.

[0128]) As used herein, to “modulate” the activity of a Ghrelin receptor means
either to activate it, Le., to increase its cellular function over the base level measured in the
particular environment in which it is found, or deactivate it, 1.e., decrease its cellular function
to less than the measured base level in the environment in which it is found and/or render it
unable to perform its cellular function at all, even in the presence of a natural binding partner.
A natural binding partner is an endogenous molecule that is an agonist for the receptor.

[0129] As used herein, to “detect” changes in the activity of a Ghrelin receptor or
of a Ghrelin receptor sub-type refers to the process of analyzing the result of an experiment
using whatever analytical techniques are best suited to the particular situation. In some cases
simple visual observation may suffice, in other cases the use of a microscope, visual or UV
light analyzer or specific protein assays may be required. The proper selection of analytical
tools and techniques to detect changes in the activity of a Ghrelin receptor or a Ghrelin
receptor sub-type are well-known to those skilled in the art.

[0130] An “agonist” is defined as a compound that increases the basal activity of a
receptor (i.e. signal transduction mediated by the receptor).

[0131] As used herein, “partial agonist” refers to a compound that has an affinity

for a receptor but, unlike an agonist, when bound to the receptor it elicits only a fractional
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degree of the pharmacological response normally associated with the receptor even if a large
number of receptors are occupied by the compound.

[0132] An “inverse agonist” is defined as a compound, which reduces, or
Suppresses the basal activity of a receptor, such that the compound is not technically an
antagonist but, rather, is an agonist with negative intrinsic activity.

[0133] As used herein, “antagonist” refers to a compound that binds to a receptor
to form a complex that does not give rise to any response, as if the receptor was unoccupied.
An antagonist attenuates the action of an agonist on a receptor.  An antagonist may bind
reversibly or irreversibly, effectively eliminating the activity of the receptor permanently or at
least until the antagonist is metabolized or dissociates or is otherwise removed by a physical
or biological process.

[0134] As used herein, “ICs0” refers to an amount, concentration of dosage of a
particular test compound that achieves a 50% inhibition of a maximal response, such as
modulation of GPCR, including Ghrelin receptor, activity, in an assay that measures such
response in an assay that measures such response for example but not limited to R-SAT®
described herein.

[0135) As used herein, “ECsq” refers to an dosage, concentration or amount of a
particular test compound that elicits a dose-dependent respons at 50% of maximal expression
of a particular response that is induced, provoked or potentiated by the particular test
compound, in an assay that measures such response for example but not limited to R-SAT®
described herein.

[0136] The term “therapeutically effective amount” is used to indicate an amount
of an active compound, or pharmaceutical agent, that elicits the biological or medicinal
response indicated. This Tésponse may occur in a tissue, system, animal or human that is
being sought by a researcher, veterinarian, medical doctor or other clinician, and includes
alleviation of the Symptoms of the disease being treated.

[0137] As used herein, a “subject” refers to an animal that is the object of
treatrnent, observation or experiment.  “Animal” includes cold- and waﬁ-blooded
vertebrates and invertebrates such as fish, shellfish, reptiles and, in particular, mammals,

“Mammal” includes, without limitation, mice; rats; rabbits; guinea pigs; dogs; cats; sheep;
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goats; cows; horses; primates, such as monkeys, chimpanzees, and apes, and, in particular,
humans.

[0138] As used herein, a “patient” refers to a subject that is being treated in order
to attempt to cure, or at least ameliorate the effects of, a particular disease or disorder or to
prevent the disease or disorder from occurring in the first place. .

[0139] As used herein, the terms “treating,” “treatment,” “therapeutic,” or
“therapy” do not necessarily mean total cure or abolition of the disease or condition. Any
alleviation of any undesired signs or symptoms of a disease or condition, to any extent can be
considered treatment or therapy. Furthermore, treatment may include acts that may worsen
the patient's overall feeling of well-being or appearance.

[0140] As used herein, a “carrier” refers to a compound that facilitates the
incorporation of a compound into cells or tissues. For example, without limitation, dimethy]
sulfoxide (DMSO) is a commonly utilized carrier that facilitates the uptake of many organic
compounds into cells or tissues of a subject.

{0141] As used herein, a “diluent” refers to an ingredient in a pharmaceutical
composition that lacks pharmacological activity but may be pharmaceutically necessary or
desirable. For example, a diluent may be used to increase the bulk of a potent drug whose
mass is too small for manufacture or administration. It may also be a liquid for the
dissolution of a drug to be administered by injection, ingestion or inhalation. A common
form of diluent in the art is a buffered aqueous solution such as, without limitation, phosphate
buffered saline that mimics the composition of human blood,

[0142] As used herein, an “excipient” refers to an inert substance that is added to
a pharmaceutical composition to provide, without limitation, bulk, consistency, stability,
binding ability, lubrication, disintegrating ability etc., to the composition. A “diluent” is a

type of excipient.

Synthesis
[0143] General synthetic routes to the compounds of this invention are shown in
Scheme 1-11. The routes shown are illustrative only and are not intended, nor are they to be

construed, to limit the scope of this invention in any manner whatsoever. Those skilled in the
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art will be able to recognize modifications of the disclosed synthesis and to devise alternate
routes based on the disclosures herein; all such modifications and alternate routes are within

the scope of this invention.

Scheme 1: Attachmet of a linker to the indole core

R3 |_ R3 —
e, ﬁ L R N,L cl
Rap 5 MeCN Rap 5
Rac MW 100 °C, 25 min Rac

Scheme 2: Aluminium mediated 3-acylation on an indole

L
Rs 1 1. AIEL,C! Ra cr Rs L1
Rsa N A 2 R'COCI Raa N A Cs,CO; Raa N R
Y, Y, Y
Ra . CH.Clp Rat CH,CN Rag
Rsc H 0-25 °C Rac S R’ 100 °C Rac S R’

Scheme 3: Amide coupling on an indole

Rs H : RS H
R HOB, EDCI R
sa N DMAP, TEA s N
. /A — A
Rap RizR1pNH, MeCN  Rab
' R
Rac g OH  mMw 140 °C, 15 min 3¢ 7 MRl
Scheme 4: Magnesium catalyzed 3-carboxyamination on an indole
Rs  L—cl Rs  L—ci
Ra, N R'NCO, Mgl, Raa N
g A — A
Rag ' CH,Cly, 1t Ras
Rac R3c O NH'
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Scheme 5: Mitsunobu coupling of a phenol

H ROHDIAD - R
Ras H @) —rrh, Raa N
A : —> A
7 THF R %
Ras b 0°C-rt, 16 h 3b b
Rac Rac
Scheme 6: Magnesium catalyzed 3-acylation on an indole
Rs  L-a1 - ‘ Rs ¢l
Rsa N R'COCI, Mgl, 'Rg, N
A — LA
Rag . CHCl, 1t Rag
R H R R
3c 3c 0
Scheme 7: N-alkylation of secondary amines
H - R™Hal, Cs,CO3 R™
v/N “pno .
RR MeCN RN Re

60 °C, 16h

Scheme 8: Ketone synthesis via a Weinreb amide

-~
o
i NMM, THF — R"MgCl
R'COH +  N"ON —~ Ny —2 j\ "
O/'\N'/J\O/ CH3NHOCHS, N0 i, 1n R R

\

Scheme 9: Reduction of a aryl alkyl ketone

A A
5 N NH,NH, KOH B

cC E HO/\/O\/\OH c
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Scheme 10: General synthesis of examples and library compounds

Ra ¢ Ra~ ~Rea Ra  L=NR,R,,
Raa N H Raa N
g A — 7 A
Ray . Basoe, Nal(cat) Ray
R 80 C,or22h Ry B
MW 120 °C, 20 min
Scheme 11: Formation of Weinrebamide on an indole
R
R3 ~ 3 H
Ra, }I(J' i Rz, N
DA . Ny NMM, THF A
R O/KN//'\ # CHINHOCH; Ras N~
OH ) R \
Rac \ ¥ o b
o /
Methods of Use

[0144) Some embodiments disclosed herein relate to methods for treating or

are not limited to obesity, an obesity-associated disorder, a metabolic disorder, metabolic
syndrome, an endocrine disorder, an appetite disorder, an eating disorder, an eating disorder
requiring appetite control, atherosclerosis, diabetes, diabetes mellitus, high cholesterol,

hyperlipidemia, cachexia, anorexia, bulimia, inflammation, a chronic inflammatory disorder

b

disease, hemorrhagic shock, septic shock, cirrhosis, a neurological disorder, anxiety,
depression, an attention deficit disorder, a memory disorder, a cognitive disorder, a
gastrointestinal disorder, reduced gastric motility, reduced gastric and intestinal motility,

excessive gastric motility, post-operative gastric ileus, delayed gastric emptying, delayed
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catabolic state, somatopause, osteopenia, a disorder of the pancreas, a hormone deficiency,
gastrointestinal dumping syndrome