FATTY ACI D ACETYLATED SALI CYLATES AND THEIR USES 1. PRICRITY [0001] This
application clains the benefit of U S. Provisional Application No.

61/ 148, 6580 2bidmeeos3anuary 30, 2009, U.S. Provisional AppCirastioonsdis:

61/ 104, 363, filed Cctober 10, 2008, U. S. Provisional Application No.

61/ 104, 364, filed Cctober 10, 2008, U.S. Provisional Application No.

61/ 104, 366, filed COctober 10, 2008, and U.S. Provisional Application No.

61/078, 983, fil aAPukyAGID ATOBT YT AT EDSATECVISATES WD THEIRUSES
applications are relied on and 1 ncorporated into this application by

reference. 2. FIELD OF THE | NVENTI 2]l _The invention relates to Fatty
Acid Acetylated Salicylate Derivat?ﬁgé§£§§i£¥;Acid Acetyl ated D fl uni sal
Derivatives, and Fatty Acjd Acetylated Triflusal Derjvatives ("Conmpounds of
the Inventi df%l codpbsipp lmnetﬁﬁaf r@ﬁwgeférpfé%-$e%rw%mah%9mca6?n50Fat_ty
Acid Acetyl ajiethesaiel fkliahfuaRes0 W dbh Ve S. Prd(??sﬁrér?éfl lé!\ggg?aﬁ%ﬁth}’d.%ﬁ%4,@6§,' uni sal
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Derivative, and/or a Fatty Acid Acetylate Derivative
filed October 10, 2008, U.S. Provisional Application No. 61/104,364, filed October
10, 2008, U.S. Provisional Application No. 61/104,366, filed October 10, 2008, and

U.S. Provisional Application No. 61/078,983, filed July &, 2008. The entire

disclosures of those applications are relied on and incorporated into this application

by reference.

2. FIELD OF THE INVENTION

[0002] The invention relates to Fatty Acid Acetylated Salicylate Derivatives,
Fatty Acid Acetylated Diflunisal Derivatives, and Fatty Acid Acetylated Triflusal
Derivatives (“Compounds of the Invention”); compositions comprising an effective
amount of a Fatty Acid Acetylated Salicylate Derivative, a Fatty Acid Acetylated
Diflunisal Derivative, and/or a Fatty Acid Acetylated Triflusal Derivative
(“Compound of the Invention”); and methods for treating or preventing an
inflammatory disecase comprising the administration of an effective amount of a
Compound of the invention. All patents, patent applications and publications cited

herein are hereby incorporated by reference in their entireties.

3. BACKGROUND OF THE INVENTION

[0003] Inflammatory pathways underlie the key pathophysiology of many
chronic and acute diseases. Unresolved inflammation is important in many chronic
disorders, including, but not limited to, heart disease, atherosclerosis, type 1 and
type 2 diabetes, dyslipidemia, asthma, arthritis (including rheumatoid arthritis (RA)),
osteoarthritis, cystic fibrosis, muscle wasting disease (including muscular
dystrophy), pain, insulin resistance, oxidative stress, inflammatory bowel disease
(IBD) (including colitis and Crohn’s disease), and neurodegenerative discase

(including Alzheimer’s disease).



(" Conpound of the Invention"); and nmethods for treating or preventing an
I nfl ammat ory di sease conprising the adm nistration of an effective anount
of a Conpwondiocdeisse i nvention. All patents, patent applpcraiscans+asd
publications cited herein are hereby incorporated by reference in their
entireties. 3. BACKGROUND OF THE | NVENTI ON [ 0003] Inflammatory pat hways
underlie the key pat hophysiol ogy of many chroni c and acute di seases.
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pro-i nf |l anmaN®iyB1), p52 (NFxB2), p65 (RelA), c-Rel and RelB. These nuclear factors are held
as complexes or dimeric pairs in an inactive state in the cytoplasm as a complex by a
NFxB inhibitory factor IkB. The IxB proteins include IkBa, IkBf3, and IkBg, but
others also exist. The inactive NFkB complex is released from the cytoplasm by
phosphorylation of the IxB protein through kinases such as IKK. The kinases
regulating NFkB activity are activated by immune responses or cellular stresses.
Thus, in the cytoplasmic NFkB complex such as IkB/p65/p50, IkB becomes
phosphorylated through kinases such as IKK[ and releases dimeric pairs of NFkB to
the nucleus such as p65/p50. In the nucleus, NFxB regulates genetic expression of
proinflammatory factors such as cytokines like TNFa, IL-6, and IL-1f in addition to
enzymes such as cyclooxygenase-2 (COX-2) one of the enzymes that converts
arachidonic acid to prostaglandin H2 (PGH2). These factors induce inflammation in
various tissues. In addition, depending upon the cellular context and the NFkB
nuclear factors released NFkB can cause the expression of anti-inflammatory genes.
[0005] Salicylates and other non-steroidal anti-inflammatory drugs (NSAIDs)
can influence the NFkB pathway, allowing people to derive relief and reduced
inflammation from these drugs. Aspirin and COX inhibitors act to reduce
inflammation by reversibly or irreversibly blocking access to the hydrophobic
channel via acetylation of serine 530 (COX-1) or Serine 516 (COX-2). For some
selective NSAIDs with a carboxylate group, there is significant charge-charge
interaction with Arginine 120. This binding or interaction blocks the
cyclooxygenase enzyme that forms PGH,. Salicylate does not irreversibly inhibit
cyclooxygenase because it lacks the ability to acylate the COX enzyme and has
little, if any, direct inhibitory action on the COX enzyme at concentrations that are

relevant in vivo. Salicylate has been shown to inhibit the activity of IKKf3 and



response and the anti-inflanmatory response. One of the central regulators
t hat bal ance the genes encoding anti- and pro-inflammtion factors is

Nucl ear Rsot2oro/ddeqspa Beta (NFKB). NFKB is a fam |y of tramaseeoposdes
factors that include p50 (NFKBI), p52 (NFkB2), p65 (RelA), c-Rel and Rel B.
These nucl ear factors are held as conplexes or dineric pairs in an inactive
state in the cytoplasmas a conplex by a NFKB inhibitory factor | KB. The
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i nactive NFKB conplex is released fromthe cytoplasm by phosphorylation of
t he |1 KB pr otsedterwhpicdu@i-kexpagseondges heansnduekd. The ki nases regul ati ng NFKB

activity ar i vated..by i ne,r es,qr cellular stresses. Thus, in
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phosphoryl ated t hrough ki nases such as | KKb and rel eases dineric pairs of
NFKB to the nucl eus such as p65/p50. |nt&he. Rl eus, NFKB regul ates genetic
expression of proinflammatory factors suchias cytokines |ike TNFa, |L-86,
and IL- | b in addition to enzynes such asi¢ycKdvdxygenase-2 (COX-2) one of
the enzynes that converts arachidonic acid t¢ prostaglandin H2 (PGH2).
These factors induce inflammation in i i
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[0007] Yet another example of an NSAID is triflusal:

B
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[0008] Diflunisal and Triflusal are commonly used to relieve pain, tenderness,
swelling and stiffness caused by osteoarthritis and rheumatoid arthritis, and to
relieve mild to moderate ain generally.

[0009] Problems arise in salicylate therapy due to side effects, which means
alternative ways need to be developed and pursued to reduce NF«B activity. Some
salicylates, when given orally, have a key disadvantage of causing gastric ulcers
over the long term in chronic administration. In addition, salicylates can be strong
irritants, thought to be caused by the high local concentration of these COX
inhibitors. Many of the unwanted effects of aspirin are caused by the inappropriate
inhibition of COX or the NF«B pathway. Although NSAIDs inhibit COX and are
efficacious anti-inflammatory agents, adverse effects limit their use.

[0010] Other anti-inflammatory agents that modulate NFxB activity are omega-3
polyunsaturated fatty acids (PUFA). Omega-3 fatty acids also reduce IL-1, which is
an activator of NFkB, and increase anti-inflammatory cytokines, such as IL-10, and

adipokines, such as adiponectin. Oily cold water fish, such as salmon, trout, herring,



various tissues. In addition, depending upon the cellular context and the
NFKB nucl ear factors rel eased NFKB can cause the expression of

ant i - i nf Iwormatocmgosgenes. [ 0005] Salicyl ates and ot her negTaisesoiosmik2
anti-inflammtory drugs (NSAIDs) can influence the NFKB pat hway, all ow ng
people to derive relief and reduced inflammation fromthese drugs. Aspirin
and COX inhibitors act to reduce inflammtion by reversibly or irreversibly
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(COX-1) or Serine 516 (COX-2). For sone selective NSAIDs wth a carboxylate
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I nhibitory action on the COX enzynme at concentrations that are relevant in
vivo. Salic %X@“ s been shown to inhibit the activity of IKKb andt her eby
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NSAI D i s di fstudiedsalth positive results for several chronic 1nﬂarnrnatory diseases. TNFa and
IL-6 are cytokines that increase dramatically during inflammatory processes and are
commonly measured as markers of inflammation. Greater intake of omega-3 PUFA
has been shown to associate strongly with lower levels of circulating TNFa and IL-6
(Ferrucci et al., 2006). Furthermore, higher intake of omega-3 PUFA has also been
associated with increased levels of markers of anttinflammation, including the well-
characterized anti-inflammatory cytokine IL-10 (Ferruccci et al, 2006). Animal
models of colitis indicate that fish oil decreases colonic damage and inflammation,
weight loss, and mortality. Fish oil supplements in patients with IBD have shown to
modulate levels of inflammatory mediators and may be beneficial for the induction
and maintenance of remission in ulcerative colitis.

[0012] In the management of RA and other inflammatory conditions, side effects
limit the use of NSAIDs. A clinical trial showed that 39 percent of patients with RA
supplemented with cod liver oil were able to reduce their daily NSAID requirement
by greater than 30 percent. Omega-3 fatty acids have been used to reduce the risk
for sudden death caused by cardiac arrhythmias, have been taken as dietary
supplements and the ethyl ester of omega-3 fatty acids as a combination therapy is
used to treat dyslipidemia.

[0013] Furthermore, omega-3 fatty acids have been shown to improve insulin
sensitivity and glucose tolerance in normoglycemic men and in obese individuals.
Omega-3 fatty acids have also been shown to improve insulin resistance in obese
and non-obese patients with an inflammatory phenotype. Lipid, glucose and insulin
metabolism have been show to be improved in overweight hypertensive subjects

through treatment with omega-3 fatty acids.



[ 0007] Yet another exanple of an NSAID is triflusal: [0008] Diflunisal and
Triflusal are commonly used to relieve pain, tenderness, swelling and

stiff nesswoauremei®y osteoarthritis and rheumatoi d art hriptirais2emm49982 r el i eve
mld to noderate ain generally. [0009] Problens arise in salicylate therapy
due to side effects, which neans alternative ways need to be devel oped and
pursued to reduce NFKB activity. Sone salicylates, when given orally, have
a key di sadvaot4ge DHABHEPAYCYRSHA (20 Uhegd-S faveicidd)erdl magbdlieedd N chronic
adm nistration. In addition, salicylates can be strong irritants, thought
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cytoklnes, suc
acids, such as DHA and EPA, into metabolic pathways that ultimately produce

resolvins, protectins and other metabolites that resolve inflammation would be a
great benefit in treating the aforementioned diseases. Inflammation could be
particularly vulnerable to a two-pronged attack, inhibiting pro-inflammatory

pathways and upregulating anti-inflammatory pathways.

4. SUMMARY OF THE INVENTION

[0016] The invention is based in part on the discovery of Fatty Acid Acetylated
Salicylate Derivatives and their demonstrated effects in the simultaneous
upregulation of anti-inflammatory pathways and down regulation of
proinflammatory pathways. The invention is also based in part on the discovery of
Fatty Acid Acetylated Diflunisal Derivatives and their upregulation of anti-
inflammatory pathways and down regulation of proinflammatory pathways.
Additionally, the invention is based in part on the discovery of Fatty Acid
Acetylated Triflusal Derivatives and their upregulation of anti-inflammatory
pathways and down regulation of proinflammatory pathways. These novel
compounds are useful in the treatment or prevention of diseases associated with
inflammation.

[0017] Accordingly, in one aspect, compounds of the Formula I are described:




adi poki nes, such as adi ponectin. Oly cold water fish, such as sal non,
trout, herring,and tuna are the source of dietary marine onega-3 fatty

aci ds w twoebmemeent aenoi ¢ aci d (EPA) and docosahexaenect/useood/o4d9Btd) bei ng
the key marine derived onega-3 fatty acids. Leafy green vegetabl es, and
certain beans, nuts or oils, such as soybeans, wal nuts, flaxseed, and
canola oil, are also rich dietary sources of onega-3 fatty acids. [0011]
The anti-inflamatory effects of onegarmuléalty aci ds have been wi dely
studied with positive results for several chronic inf|lanmatory di seases.
TNFa and | L-dpharmpacewiqati gcecntblg sep.dudeatess sotaates Rradjugsustangomarst anmat or y

processes ang afL.& I asured as markers of inflammtion. Geater
i nt ake of onega-egeogjﬁéﬂg?ﬁasr €en shown to associate strongly with | ower

| evel s of circul athangnTNFa and | L-6 (Ferrucci et ah, 2006). Furthernore,
hi gher intake of onega-3 PUFA has al so been associated wth increased
level s of mar ker SoRodh FIHRI Hrah @H?pqnﬁemwefﬁst HETMIa ERap SROHPS ed
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colitis indicate that fis decreasés col oni ¢ damage and i nfl tion,
wei ght | oss,-N&GE0 h+E:adlictlys,-CFD ¥ -61(0)Ge@pdleyeAi(©)0R 1 Satalleht-€(G)NH.,1 BD have

Shown 1o (\NH(C)-C; alkyl), -C(OIN(C,-Cs alkyl)s, -C)-Cs alkyl, -0-C,1-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;
W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;
----- represents an optional bond that when present requires that Q is null;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;

each Z1is Hor
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with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;
Q is null, C(O)CH3;, Z,



nodul ate |l evels of inflammatory nedi ators and nmay be beneficial for the

i nduction and mai ntenance of rem ssion in ulcerative colitis. [0012] In the
managenenwoabio®bcasad ot her inflammatory conditions, sidecefuseabms4dosmit the
use of NSAIDs. Aclinical trial showed that 39 percent of patients with RA
suppl emented with cod liver oil were able to reduce their daily NSAID
requi renent by greater than 30 percent. Orega-3 fatty acids have been used
to reduce the risk for sudden death cagused by cardi ac arrhythm as, have
been taken as dietary suppl enents and||t he ethyl ester of onega-3 fatty
acids as a conbination therapy is usefl to treat dyslipidema. [0013]
Furthernore, onega-3 fatty acids hgd n to inprove insulin
sensitivity and glucose tol erance | R nor glycen%c men and i n obese

i ndividuals. Omega-3 fatty acids have al sp been shgwn to inprove insulin
resistance in obese and non-obese patients with an inflammtory phenotype.
Li pid, glucose and insulin netaboli have been show to be inproved in
overwei ght hypertensive subjects thrlpugh treatnment with onega-3 fatty

aci ds.[0014] DHA or EPA, C22 and %f fatty acids, are netabolized
to -

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C5 alkyl; and

T is H, C(O)CHs;, or Z.

[0018] In another aspect, compounds of the Formula Ia are described:

R, 0
R,
OH
Rs o)
R4 —
O r S
Formula Ia

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Rj, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,



active anti-inflammatory netabolites, some of which include resolvins and
protectins, and activate various anti-inflammtory pathways. [0015] The
ability twonmuios@seously bl unt proinflamuatory pat hway®cTiuseooenasypt e t hose
that affect levels of Creactive protein (CRP), TNFa and |IL-6 cytokines,
while stinmulating anti-inflammatory pathways by shunting onega-3 fatty

aci ds, such as DHA and EPA, into netabolic pathways that ultinmately produce

resol vins, ptobpﬂﬁﬁnglaﬂﬁwptE@Dﬁmgyagqﬂkﬂg§(Ihapﬂgﬁ§qbvg(hnm5@ﬁnatlon woul d
be a great benefit in tre af orenenti oned di seases. Inflamration

coul d be parB(@fidryafk x)m%ﬁ&gpg o alkylwo- pronged attack, inhibiting

pr o- |nflannatoryﬁ@%E$ 4and upregul ating anti-inflammatory pathways. 4.
SUMVARY OF THE | F§h510016] The invention is based in part on the

di scovery of FattsjisAerd. Acetyl ated Sali cyI at e Derl vatives and their
denonstrat ed fects in the simnmul tane ion of anti-inflammuatory
pat hways ano[()g{)%n rgb%ﬂoéliqréﬁ’e@f C%?Rﬂuﬁ g’@ﬂmﬁ‘ﬁﬁﬁﬁ“rl‘bﬁ‘é invention is
al so based in part on the discovegy of
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Formula Ib

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri1, Rz, R3, R4 Ry7, Ry, Ry, and Ry’ are each independently selected from
the group consisting of H, CI, F, CN, NH,, -NH(C,;-Cs alkyl), -N(C,-C;s alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),,-C(O)H, -C(O)C,-C; alkyl,
-C(0)OC;-C;s alkyl, -C(O)NH,, -C(O)NH(C,-C;s alkyl), -C(O)N(C,-C; alkyl),, -C;-
C; alkyl, -O-C;-C;5 alkyl, -S(O)C;-Cs alkyl, and -S(O),C,-C; alkyl,

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W, and W, can be taken together to form a piperidine moiety;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

each Z1is Hor



Fatty Acid Acetylated D flunisal Derivatives and their upregulation of anti
i nfl ammat ory pat hways and down regul ati on of proinflammatory pat hways.

Addi t i onavbypioidoeossnvention is based in part on the di seorarsgooof4doatty Acid
Acetylated Triflusal Derivatives and their upregul ation of
anti-inflamuatory pathways and down regul ati on of proinflanmatory pathways.
These novel conpounds are useful in the treatnment or prevention of diseases
associated with inflammation. [(00 t/] Accordingly, in one aspect, conpounds
of the Fornula | are described: mula | and pharnaceutically acceptable
salts, hydrates, solvates, prodrluigs, enantionmers, and stereoisoners
thereof; wherein R, R, RS, ag 4 ar i nd ndently selected from
the group consisting of H Clr¢F, , 7-C3 alkyl), -N(GC -C3
alkyl)2, -NH(C(O G -C3 alkyl), -NNC(OQC-C3 alkyl}2,-C(OH, -C(OGC -C3
alkyl, -C(OOC -C3 alkyl, -C(ONH2, -C(ONH(C -C3 alkyl), -C(ONG -C3

al kyl)2, -CO C3 alilythe pr&¥+i€er th@3thadeky ht, lcast one

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cachtis O or 1; and

T is H, C(O)CHs;, or Z.

[0020] In another aspect compounds of the Formula Ic¢ are described:
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and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and

Formula I¢

stereoisomers thereof,
wherein

Rj, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C;5 alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-Cs alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;



-S(O G -C3 alkyl, and -S(0O 2GC -C3 alkyl; W and W2 are each independently
null, O or NH, or when W and W2 are both NH, then both W and W2 can be

t aken t ogwDhero/doeossor m a pi peri di ne noi ety; represents aoTapteconadssbond

t hat when present requires that Qis null; a and c¢c are each independently
H CH3, -OCH3, -OCH2CH3, or C(OOH bis H CH3, C(OOH or 0-Z dis Hor
C(OOH, each n, o, p, and q is independently Cor 1; each Zis Hor with the

provi so that therw, h&d @, dr€akh ifdpehdentiiault C0PEINGE, oredicdh W, bed Widependent | y
2 or 3; each s is independently 5 or 6; each t is independently Cor 1; Qis

nul |, C(O cHth XHe theg tathoW 1 8¢ ndre telre tageiecrdm A pipctidiac ARiAiYal | y
occurring am no %Cin(&% are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

n, o, p, and q are each independently 0 or 1;

Zis H, or

(o)

& —

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
tisOor 1.

[0021] In another aspect, compounds of the Formula Id are described:
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Formula Id

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Rj, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C;5 alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-Cs alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;

10



W is null, -O, or -N(R-; Ris Hor G-C3 alkyl; and Tis H C(OCH3, or
Z. [0018] In another aspect, conpounds of the Formula la are descri bed:

For mul a Iwoand/pbmsnaceutically acceptable salts, hydratres/uss@waies,
prodrugs, enantioners, and stereoisoners thereof; wherein R, R2, R3, and
R4 are each independently selected fromthe group consisting of H d, F,
CN, NH2, -NH(G -C 3 alkyl), -N(G-C 3 alkyl)2, -NH(C(O G -C 3 al kyl),
-N(C(OQ) Ci-C 3 al kyl hd Wo(R) J:‘dtch-lﬁe@):ﬁen@y:ﬁum (Bydr,NHQﬁIQ)llgﬂ WCaid Bhkiyé |

-C(O) NH2, - C(O)NHO C 3 alk C(ONG-C 3 alk , -G -C3 al kyl,
[0-0C 5 altioh NI Gooyheft 1 30k Weyan Bitherspeyaio feshed RpFtdine moicsor 3; and

Ze'sir ?bg(rj: 6. [ 00194l B 0NN Rl RRNGEHY 1$ MO UHEE, Lo ITObE G i are
b is H, CH3, C(O)OH, or O-Z;
dis H or C(O)OH;
n, o, p, and q are each independently 0 or 1;

Zis H, or

(o)
e, —

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0022] In another aspect, compounds of the Formula Ie are described:

R4
Z
R
2 O/
Rs o
Ry
Z
Formula Ie

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C; alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

each Z is independently H, -C(O)CH3 or

11



Forrmula I'b and pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, enantioners, and stereoisoners thereof; wherein R, R2, R3, R4,
Ri', R2' woR8ioaocesad R4 ' are each independently sel ect edTiusesmobl®syr oup
consisting of H d, F, CN, NH2, -NH(C -C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -NC(OC-C 3 alkyl)2,-CCOH, -C(OC -C 3 al kyl,
-C(OOC-C 3 alkyl, -CCONH, -C(ONH(G-C 3 alkyl), -C(ONGC -C 3 alkyl)2,
-C- C alkyl, -0-G-C 3 al kyl, -ﬁ(O)Ci-C 3 alkyl, and -S(0O 2C -C3 al kyl ;
W and W2 are each i ndependent I(3P ull, O or NH, or when W and W2 are both
NH, then both W and W2 can be tlaken together to form a piperidine noiety;
a and c are each mdependentlﬁ_a CH3, or C(OOH, bis H,
CH3, C(OOH, or 0-Z is Hoerc( o, p, and q is

i ndependently OCor 1; r S

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently s is 5 or 6; and
cach t is independently 0 or 1.

[0023] In another aspect, compounds of the Formula If are described:

R4 ( Q ) t
R, o
Wi o op d
© q
W3
Rs 0" \ p ; g
Ry

Formula If

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-C; alkyl),,-C(O)H, -C(O)C,;-C; alkyl, -C(O)OC,;-C; alkyl, -C(O)NH,,
-C(O)NH(C,-C; alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

Wi is O, or NH;

12



each Zis Horwith the proviso that there is at |east one in the conpound,
each r is independently 2 or 3; each s is independently 5 or 6; each t is
Cor 1; amwloBoiosobissC(O) CH3, or Z. [0020] In another aspect/useompouwyds of the
Forrmula Ic are described: Formula Ic and pharnmaceutically acceptable salts,
hydrates, sol vates, enantioners, and stereoisoners thereof, wherein Rl, R,
R, and R4 are each i ndependently selected fromthe group consisting of H,
a, F, N, NH2, -WH{sGidICO3oaNKy! ), -N(G -C3 alkyl)2, -NHC(OGC -C 3 al kyl),
-N(C(OC-C3 alkyl)2,-CCOH, -Cc(OC-C 3 alkyl, -C(OO0G -C 3 al kyl,

" AN, - O O Nel e a3 cdtbidpena SIDHNCis, o8BI ot Bt 6 (@ ok

G -C 3 al kyl,
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
Zis H, or

each o, p, and q is independently 0 or 1;
cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.
[0024] In another aspect, compounds of the Formula Ig are described:

R4 0

OH

Formula Ig
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ri, Ry, R3, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C,-C; alkyl),, -NH(C(O)C,-C; alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,

13



-S(OCG-C 3 alkyl, and -S(0O 2CG -C3 al kyl ; W and Ware each independently
null, O or NH, or when W and Ware both NH, then both W and W2 can be

t aken t ogwDhero/denssor m a pi peri dine noiety; a and c ar epreaasmadependent |y
H CH3, -OCH3, -OCH2CH3, or C(OOH bis H CH3, COOH or OZ dis Hor
C(OOH n, o, p, and q are each independently O or 1; Zis H, or eachr is
I ndependently 2 or 3; each s is independently 5 or 6; and t is Cor 1.

[0021] In an@é@ﬁﬂHé@peﬁélkym)p@@)lﬂ(dﬁ-@falk}h}%, foroudiryl] ©-an€;dgist) | bed:
Forrmul a 1d and pharmaceutica acceptabl e salts, hydrates, solvates,

|
prodrugs, emaf®lCorferadkylagng '§£@%@¢ﬁc§@ ks thereof; wherein
Wiis null, O, or NR;

R is H or C;-C; alkyl;

¢ is H or any one of the side chains of the naturally occurring amino acids;
ris 2 or 3; and

sis 5or 6.

[0025] In another aspect, compounds of the Formula II are described:

Formula II

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

14



R1, R2, R3, and R4 are each independently selected fromthe group
consisting of H O, F, CN, NH2, -NH(C -C 3 alkyl), -N(C -C3 al kyl) 2,

- NH( C( O) GvoGoR/mmbidsgl ), -N(C(O C -C 3 alkyl)2,-C(OH, -CpOr@s26984mkkyl ,
-C(OOC-C3 akyl, —-CCONH, -C(ONH(GC -C 3 alkyl), -CCONGC -C 3 al kyl)2,
-G-C3 alkyl, -0-G-C 3 alkyl, -S(OG-C 3 alkyl, and -S(0O 2C -C3 al kyl ; W
and Ware each independently null, O or NH, or when W and Ware both NH,
then both W and &4&h gagHhge t aken together to forma piperidine noiety;, a
and c are each independently H CH3, -OCH3, -OCH2CH3, or C(OCH, b is H,
CH3, C(OOH, or OGZ dis Hor Qgp)O-l; n, o, p, and q are each

i ndependently 0 or 1; Zis H, or[Jeach r is independently 2 or 3; each s is
i ndependently 5 or 6; and each t||is independently O or 1. [0022] In another
aspect, conpounds of the Forn}?lz [ \bed.

r S

in the compound;
each r is independently 7;
each s is independently 3;
cach t is independently 0 or 1;
Q is null, H, C(O)CHs, Z,

@]

W3
1771 \z

2

o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

[0026] In another aspect, compounds of the Formula III are described:

15



Formul a le and pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, enantioners, and stereoisoners thereof; wherein R, R2, R3, and
R4 are eawb 20mwdepmsadent |y sel ected fromthe group consi errrug2@b/okyese] , F,
CN, NH2, -NH(G -C 3 alkyl), -N(G-C3 alkyl)2, -NH(C(OC -C 3 al kyl),
-N(C(O G -C3 alkyl)2,-C(OH, -C(OC-C3 alkyl, -C(OOCGC -C 3 al kyl,
-C(ONH2, -CCONH(C -C 3 alkyl), -CCONG -C 3 alkyl)2, -C C3 alkyl, -OC
C3 alkyl, -S(OGC -C 3 alkyl, and -S(0O 2GC -C3 al kyl ; q@gn Z is independently
H -C(OCH3 orwith the proviso that there is at | east e in the compound;
h s,i independentl}f s is 5 or 6; and

each r is independefitly 2 gr 3; eac
each t is ingepend I . Zﬂ}i conpounds of the
u
n
C p a

Formula If are Wi p d

( -~
- n W,

Formula II1

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

each a and c are independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor
(0)f
X —
r S

with the proviso that there is at least one

in the compound;
cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;



Formula If and pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, enantioners, and stereoisoners thereof; wherein RL, R, R3, and
R4 are eawb 20mwdepmsadent |y sel ected fromthe group consi errrug2@b/okyese] , F,
CN, NH2, -NH(G -C 3 alkyl), -N(G-C3 alkyl)2, -NH(C(OC -C 3 al kyl),
-N(C(O G -C3 alkyl)2,-C(OH, -C(OC-C3 alkyl, -C(OOCGC -C 3 al kyl,
-C(ONH2, -CCONH(C -C 3 alkyl), -CCONG -C 3 alkyl)2, -C C3 alkyl, -OC

C3 al kyl, -S(O) Cicath Bisahdepbndeang 0-05(19) 2C - C3 al kyl ; W2 is null, O or NH a
and c are each |ndependently H, CH3, -OCH3, OCHZCHB or C(O)O—I bis H,
CH3, C(OOH, or @30 lis Hor C(OOH Zis H or each o, p, and q is

i ndependent |y 0 qfilinc$aR1sd thBwhadeRENIRNE 1Y 2 or 3;
Q is null, C(O)CH;, Z,

o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C5 alkyl; and

T is H, C(O)CHs, or Z.

[0027] In yet another aspect, compounds of the Formula Illa are described:

(o),
R
/N
Wi g g
0
q
(W /Z
o\ n W,
o\ p

Q

Formula ITIa
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

17



each s is independently 5 or 6; and each t is independently Cor 1. [0024]
I n anot her aspect, conpounds of the Fornula Ig are described: Formula Ig
and phar mmoeutiooeaissy acceptabl e salts, hydrates, sol vat esT/uscadouwsys?
enantiomers, and stereoisoners thereof; wherein R, R2, R3, and R4 are each
i ndependently selected fromthe group consisting of H C, F, CN, NH2,
-NH(G -C 3 alkyl), -N(G-C3 alkyl)2, -NH(C(OGC-C3 alkyl), -NNC(OGC-C 3
al kyl)2,-C(OH, e@él@}’@an@\ﬁz aleKide; enc@ﬁﬂ)%jl @G, & N kyd when W, and W, are
C(O)NH2 C(O)NH C3al“yl), - C3a|ky|)2, -G-C3 alkyl, -0-G-C
3 al kyl, - S(tofigNHetheaibeih Wishd Ws(a@bz@kmogﬂﬂk%nw forg 4 BipRING MOletEr NR. R
is Hor G-C3 alkyl; & turally
occurring amino aci ds: ﬂr@se‘ﬁ'tsoarn dj;@énﬁ%%a@fthatt%eﬁb%%etﬁqulﬁ%sﬁ{atm§nﬂﬂ'

each a and c are 1ndependently H, CHs;, -OCHj;, -OCH,CH3;, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

(o)
e, —

T S

with the proviso that there is at least one

in the compound;
cach r is independently 2, 3, or 7;
cach s is independently 3, 5, or 6;
cach t is independently 0 or 1;
with the proviso that when ris 7, s is 3;
each Q is null, H, C(O)CH3, Z,
@]
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s is 5 o0r 6. [0025] In another aspect, conpounds of the Forrmula Il are
described: Fornula Il and pharmaceutically acceptable salts, hydrates,

sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egtjusedvoneidsz R, R2,
R3, and R4 are each independently selected fromthe group consisting of H,
a, F, CN, NH2, -NH(G -C3 alkyl), -N(G-C3 alkyl)2, -NHC(O G -C3 al kyl),
-N(C(O C-C3 alkyl)2,-C(OH, -C(OG-C3 alkyl, -C(OOCGC -C3 al kyl, -C(O NH2,
-C(ONH(G -C3 alkyl), -CCONG -C3 abkyl)2, -C C3 alkyl, -OC C3 alkyl,
-S(O G -C3 alkyl, and -S(0O 2GC -C3 allkyl; W and W2 are each independently
null, O or NH or when W and W2 arfg H, then both W and W2 can be
taken together to forma piperidin gpresents an optional bond
that when present requires that QiIs th

cach ¢ is H or any one of the side chains of the naturally occurring amino
acids;

W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs, or Z.

[0028] In another aspect, compounds of Formula IV are described herein:

(o)
F
ol Wibo g
F/ ! ’LWW/Z
—_— % 2
(O 1N c P
Q
Formula IV

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor
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a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOH or 0-Z, dis Hor C(OOH each n, o, p, and g is independently
Oor 1; eacWwozZoiosobbssr with the proviso that there is at Peaais2@nm49982t he
conpound; each r is independently 7; each s is independently 3; each t is

i ndependently 0 or 1; Qis null, H C(OCH3, Z e is Hor any one of the
side chains of the naturally occurring amno acids; WBis null, -O, or
-N(R)-; Ris Hor C-C3 alkyl; ,angg Tis H C(OCH3, or Z. In another
aspect, conpounds of the For rrul( Il are described: Formula 111

&

T S

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;
Q is null, C(O)CH3, Z, or

¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;

W3 is null, -O-, -N(R)-; and

R is H or C;-C;3 alkyl.

[0029] In another aspect, compounds of the Formula I'Va are described:

F
0O
OH
F
@)
QNN/
r s

Formula IVa
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein each W and Ware

i ndependewol2giomebdss O, or NH, or when W and W are bot hpbifuscévensdsst h W
and W2 can be taken together to forma piperidine noiety; represents an
optional bond that when present requires that Qis null; each a and c are

i ndependently H, CH3, -OCH3, -OCH2CH3, or C(O OH, each b is H CH3, C(O OH,
or O Z; eachind pharnidcetitidallPhCddptabRCAItE, hydratdd, séligted] ptairigydenangeptsly 0 or 1;
each Zis Hor with the proviso that there is at |east one in the conpound;
each r is i riddpterepaspmays tereef, or 7: each s is independently 3, 5, or 6;each
t is independently, Q.qr 1;

ris 2 or 3; and
sis 5 or 6.

[0030] In another aspect, compounds of the Formula I'Vb are described:

F
O
an c r
WWZM
Wi q
bo  d
F O
/L

O

Formula IVb

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,

wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

ZisHor

(o)t

P -
r S
cach r is independently 2 or 3;
cach s is independently 5 or 6; and
tisOor 1.

[0031] In another aspect, compounds of the Formula I'V¢ are described:
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uis O0or 1; with the proviso that whenr is 7, sis 3; Qis null, C(O CHS3,
Z, eis Hor any one of the side chains of the naturally occurring am no
aci ds; VBwo=mwlobess- O, or -N(R)-; Ris Hor G -C3 al kylpcTarsdood/oumsH,
C(OCH3, or Z [0027] In yet another aspect, conpounds of the Fornula |IHa
are described: Formula H a and pharmaceutically acceptable salts, hydrates,
sol vates, prodrugs, enantioners, and stereoi soners thereof; whereineach W
and Ware inggpende y null, O or NH, or when W and Ware both NH, then
' aken together to Aorm a piperidine noiety;
gsent requires that Qis null; each

Y4

Formula I'Ve

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

each Z is independently null, H, or

(o)
X —

with the proviso that there is at least one

(o)
P -

in the compound;
cach r is independently 2 or 3;
cach s is independently 5 or 6; and

cach t is independently 0 or 1.



each bis H CH3, COOCH or OZ each dis Hor C(OOH each n, o, p, and
g is independently O or 1; each Zis Hor with the proviso that there is at
| east onewonotoweasonpound; each r is independently 2, 3pCwOruszooopamizs is

i ndependently 3, 5, or 6; each t is independently Cor 1; with the proviso

that when r is 7, s is 3; each Qis null, H C(OCH3, Z each e is H or any
one of the side chains of the naturally occurring amno acids; WB is null,
-0, or -N(Rpe32]R i $n dhoblier GhpeeB camlsybridsafieheTFdraniia ICAQCHE crivdd: Z.

F

Formula IVd
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

each Z is independently null, H, or
t
(o)
P -
r S

with the proviso that there is at least one

(o)
X —

in the compound;

cach r is independently 2 or 3;

cach s is independently s is 5 or 6; and
cach t is independently 0 or 1.

[0033] In another aspect, compounds of the Formula I'Ve are described:
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[0028] In another aspect, compounds of Fornula IV are described herein:
Formul a 1V and pharmaceutically acceptable salts, hydrates, solvates,

pr odr ugs,wenarwdoeeser s, and stereoi soners thereof; wherePoTVS2@0004908ar € each
i ndependently null, O or NH, represents an optional bond that when present
requires that Qis null; a and c are each independently H, CH3, -OCH3,
-OCH2CH3, or C(OOH, bis H CH3, C(OOH or OGZ dis Hor C(OOH each n,
0, p, and g Es indgpendently O or 1, each Zis Horwith the proviso that
there is at | east in the conpqqui each r is independently 2 or 3; each

s is independent 6;
Wi b O
Wﬂm
W>
O 3 c P . s

Formula IVe

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Wi is O, or NH;

W, is null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each o, p, and q is independently 0 or 1;

ZisHor

(o)
P -

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0034] In another aspect, compounds of the Formula I'Vf are described:
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each t is independently OCor 1; Qis null, C(OCH3, Z or eis H -C(O CH,
or any one of the side chains of the naturally occurring amno acids; WB is
nul I, -0-wo-2bi{oRpegssand R is H or G -C3 al kyl. [0029] | npramaishew/ oa®pECt ,
conmpounds of the Fornula |IVa are described: Formula | Vaand pharnmaceutically
acceptabl e salts, hydrates, solvates, prodrugs, enantioners, and

stereoi soners thereof; whereinr is 2 or 3; and s is 5 or 6. [0030] In

anot her aspect, conpoundg of the Formula IVb are described: Formula |IVb and
pharmaceutical ly acceptalll e salts, hydrates, solvates, enantioners, and

Formula I'Vf

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids;

W3 is null, —O-, -N(R)-; and

R is H or C;-Cs alkyl,

ris 2 or 3; and

sis 5or 6.

[0035] In another aspect, compounds of the Formula IVg are described:
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stereoi soners thereof, wherein W and Ware each independently null, O or
NH, a and c are each independently H, CH3, -0OCH3, -OCH2CH3, or C(OOH b is
H, CH3, Gy0r@H/0000850-Z; d is Hor C(OOH each n, o, p, pamasqo0osH49982

i ndependently O or 1; Zis Hor each r is independently 2 or 3; each s is

i ndependently 5 or 6; and t is OCor 1. [0031] In another aspect, conpounds
of the Formula |IVc are described: Formul a | Vc and pharnaceutical ly
acceptabl e splts, bydrates, solvates, prodrugs, enantioners, and

st ereoi soners Z wherein 0O

OR
0O
R A
o Wi 0 q
b d
O
Formula IVg

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

R is H or C;-C; alkyl;

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

ZisHor

(o)
P -

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0036] In still another aspect, compounds of the Formula V are described:
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W and Ware each independently null, O or NH, a and c are each

i ndependently H, CH3, -OCH3, -OCH2CH3, or C(OOH b is H CH3, C(OOH or

O Z; d iswb20r0/00660H; each of n, o, p, and q is indepemrdeniskgoo@4ms82 1; each
Z is independently null, H or wth the proviso that there is at |east one
in the conpound; each r is independently 2 or 3; each s is independently 5
or 6; and each t is independently OCor 1.[0032] In another aspect, conpounds
of the Fornula | VdFare g;ﬂ ri bed: Formula IVd and pharmaceutically
acceptabl e salts, hydred 50l vat es, pr@@QQgs, enanti omers, and

st ereoi soners thereof;

W1 b d
R AN 2
SN W»
[ = °
Q
Formula V

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z is independently null, H, or

(o)
X —

with the proviso that there is at least one

(o)
P -

in the compound;
each r is independently 7;
each s is independently 3;

cach t is independently 0 or 1;



each Z is independently null, H or with the proviso that there is at |east
one in the conpound; each r is independently 2 or 3; each s is

i ndependewol2g10900655 or 6; and each t is independently @Cworustooofp@ds88] |n
anot her aspect, conmpounds of the Fornula | Ve are described: Formula | Ve and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein W2 is null, O or NH a and
c are each i ndepeapdenill, ¢(GYCICHZ, or OCH3, -OCH2CH3, or C(OQOH, b is H CH3,
C(OOH, or OZ dis Hor C(O CH eacg o, p, and q is independently Qor 1;

W
:?71 \z

W3 is null, -O-, -N(R)-;

R is H or C;-C; alkyl and

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids.

[0037] In yet another aspect, compounds of the Formula VI are described:

Formula VI

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

(o)
P -

r S

with the proviso that there is at least one
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Zis Hor each r is independently 2 or 3; each s is independently 5 or 6;
and each t is independently Cor 1. [0034] In another aspect, conpounds of
t he For mae 2bMioosrsse descri bed: Formul a | Vf and phar naceutcraliskgoomemept abl e
salts, hydrates, solvates, prodrugs, enantionmers, and stereoisoners
thereof; wherein eis H -C(OOH or any one of the side chains of the
naturally occurring amno acids; WBis null, -O, -N(R-; and Ris H or
C-C3 alkyl, r is 2 or 3; and s ig ?Eor 6. [0035] In another aspect,
conpounds of the Formula IVg are ri bed: Formula Vg

in the compound;

each r is independently 0, 1, 2 or 3;

cach s is independently an integer from 1 to 10;
cach t is independently 0 or 1;

Q is null, C(O)CH3, Z, or

¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;

W3 is null, -O-, -N(R)-; and

R is H or C;-C;s alkyl.
[0038] In another aspect, compounds of the Formula VIa are described:

0
OH

FsC ®

Formula VIa
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
ris 2 or 3; and
s 18 independently 5 or 6.
[0039] In another aspect, compounds of the Formula VIb are described:
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein Ris Hor CG-C3 alkyl; W
and W ar eweaoctviiosmspendently null, O or NH a and c areceasboond®pendent |y
H CH3, -OCH3, -OCH2CH3, or C(OOH bis H CH3, COOH or OZ dis Hor
C(O OH, each n, o, p, and q is independently Cor 1; Zis Hor eachr is

i ndependently 2 or 3; each s is independently 5 or 6; and each t is

i ndependently GCor 1. [0036] In35t|II anot her aspect, conpounds of the

Formul a V are descri bed: Fornul a L Ph gaceutlc | |y acceptable salts,
hydrates, solvates, pro \TrZA%(___//AT\

O
Formula VIb

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

ZisHor

(o)t
e -

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0040] In another aspect, compounds of the Formula VIc are described:

Q C
n p W
W1 o] q
b d
FsC o)

I
Z
Formula Vie¢
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
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and stereoi soners thereof; wherein W and Ware each independently null, O
or NH represents an optional bond that when present requires that Qis
t hen nul Iwoaommdeassar e each i ndependently H, CH3, - OCH3pPCTOSRRCIIBSDr
C(OOH, bis H CH3, C(OOH or OZ dis Hor C(OOH each n, o, p, and ¢
i s independently Cor 1; each Z is independently null, H or with the
proviso that there is at |east one in the conpound; each r is independently
7; each s isyhdagleapendently 3; each t is independently Cor 1;Qis null,
C(OCH3, Z or .

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

each Z is independently null, H, or

(o)
X -

r S
with the proviso that at least one Z is

(o)

P -

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0041] In another aspect, compounds of the Formula VId are described:

FsC (I)
z

Formula VId
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

each Z is independently H, -C(O)CH; or
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W is null, -O, -N(R-; Ris Hor G-C3 alkyl and e is H -C(OCH or any
one of the side chains of the naturally occurring am no acids. [0037] In
yet anot hwo 2asy@eidss conpounds of the Formula VI are desecirhmsdoosserosrl a Vi
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantiomers, and stereoisoners thereof; wherein W and Ware each

i ndependently null, O or NH represents an optional bond that when present
requires that Qis null; a and,c e each independently H CH3, -OCH3,
-OCH2CH3, or C(OOH b is H, C(OOH, or OZ dis Hor C(OOCH each n,
o, p, and q is independently Oor||1;

2

with the proviso that at least one Z is

(o)
X -

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0042] In another aspect, compounds of the Formula Vle are described:

Q t
FsC OWWQ r S
Formula Vle

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, is O, or NH;

W, is null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each o, p, and q is independently 0 or 1;

ZisHor
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each Zis Hor with the proviso that there is at |east onein the conpound,
each r is independently O 1, 2 or 3; each s is independently an integer
from1l towdQprommedsst is i ndependently O or 1; Qis null pCT(USp@sIB49982 or e
is H -C(OOH or any one of the side chains of the naturally occurring
amno acids; WBis null, -O, -N(R-; and Ris Hor G -C3 alkyl. [0038] In
anot her aspect, conpounds of the Fornula Via are described: Fornmula Via and
pharmaceutically acceptabl e salts,t+ hydrates, solvates, prodrugs,
enantiomers, and stereoi sorrers(t lereof; wher ei n

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
t is independently 0 or 1.
[0043] In another aspect, compounds of the Formula VIf are described:

O
OH

FsC o)

(o)t

Formula VIf

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids;

W3 is null, —O-, -N(R)-; and

R is H or C;-Cs alkyl,

ris 2 or 3;

sis 5 or 6; and

tisQor 1.

[0044] In another aspect, compounds of the Formula VIg are described:
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ris 2 or 3; and s is independently 5 or 6. [0039] In another aspect,
conpounds of the Fornmula VIb are described: Formula VIb and pharmaceutically
accept ablwoalomeoshydr at es, sol vates, enantioners, and PCENS00MPES

t hereof, wherein W and Ware each independently null, O or NH a and c
are each independently H CH3, -OCH3, -OCH2CH3, or C(OOH, b is H CHS3,
C(OMH, or OGZ dis Hor C(OOH each n, o, p, and q is independently Oor
1; Zis Hor each r is indegendently 2 or 3; each s is independently 5 or
6; and each t is independent|ly Cor 1.

FsC

@)
e e E
o) Wi
b 0 d q S
@)

Formula VIg

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

R is H or C;-C3 alkyl;

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

ZisHor

(o)
X —

cach r is independently 2 or 3;
cach s is independently 5 or 6; and
cach t is independently 0 or 1.

[0045] In another aspect, compounds of the Formula VII are described:
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[ 0040] In another aspect, conpounds of the Fornula Vlic are descri bed:
hydr at es, sol vates,

pr odr ugs,wenarwdoeeser s, and st ereoi soners thereof; wher ei rRCYWUSasd/oW9az e each
i ndependently null, O or NH, a and c are each independently H, CH3, -OCHS,
-OCH2CH3, or (O OH, b is H CH3, C(O)O—l or OZ dis Hor C(OOH each of
n, o, p, and q is independently O or 1; each Z is independently null, H or
with the proviso that at |east one Z(C@ each r is independently 2 or 3;

and e

Formul a VIc and pharmaceutically acceptable salts,

each s is independently 5 or 6;

i s independently Cor 1.

I n anot her aspect, conpounds of the F rnula Vid are descri bed:

Formula VII

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is then

null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

(o)
P -

r S

with the proviso that there is at least one

(o)
P -

in the compound;

each r is independently 7;
cach s is independently 3;
cach t is independently 0 or 1;
Q is null, C(O)CH3, Z, or

[ 0041]



Formula VId and pharnmaceutically acceptable salts, hydrates, solvates,
prodrugs, enantioners, and stereoisoners thereof; wherein each Z is

I ndependewol2g10k0668€( O) CH3 orwi th the proviso that at | eaetr/usp@osa9982 each r
i s independently 2 or 3; each s is independently 5 or 6; and each t is

I ndependently O or 1. [0042] In another aspect, conpounds of the Fornula
Vle are described: Formula Vle and pharmaceutically acceptable salts,
hydr at es, sol vates, prodrugs, enantiapers, and stereoi sonmers thereof;
wherein W2 is null, O or NH a and are each independently H, CH3, -OCH3,

- OCH2CH3, or C(O OH; W
3?1 3\2

e ; and
Wi is null, -O-, -N(R)-;
R is H or C;-C3 alkyl; and
¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids.

[0046] In a further aspect, compounds of the Formula I’ are described:

Formula I

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C,-C; alkyl),, -NH(C(O)C,-C; alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C;s alkyl), -C(O)N(C;-Cs alkyl),, -C;-Cs alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;
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bis H CH3 C(OOCH or 0-Z, dis Hor C(OOH each o, p, and q is

i ndependently Oor 1; Zis Horeach r is independently 2 or 3; each s is

i ndependewol2g1000060856; and t is i ndependently O or 1. [O0@¢3juskovoamdsher
aspect, conpounds of the Forrmula VIf are described: Formula VIf and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein e is H -C(OOH or any one

of the side chai naclof it He naturally occurring amno acids; WB is null, -0,
-N(R)-; and Ris Hor C-C3 al kyl,
(o)t

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, C(O)CH3;, Z,
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rris2or 3 sis5or 6; andt is OCor 1. [0044] In another aspect,
conpounds of the Fornula VIg are described: Formula VIg and pharmaceutically
accept ablwoalomeosRydr at es, sol vates, prodrugs, enanti omFeraS2@9@49982
stereoi soners thereof; wherein Ris Hor G -C3 alkyl; W and Ware each

I ndependently null, O or NH, a and c are each independently H CH3, -OCH3,
-OCH2CH3, or C(OOH, bis H CH3, C(OOH or OGZ dis Hor C(OOH each n,
p, and g is independently Cor 1; & is Hor each r is independently 2 or

2

o,
3;

o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

[0047] In another aspect, compounds of the Formula Ia’ are described:
R4 @]
R2
OH
R3 @)
Rs \4
R4
o S
Re

Formula Ia’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C; alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

sis 5or6;

vis 1 or2; and
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each s is independently 5 or 6; and each t is independently OCor 1. [0045]

I n anot her aspect, conpounds of the Fornula VII are described: Fornmula VI
and phar mmoeutiooeaissy acceptabl e salts, hydrates, sol vat esT/uscadouwsys?
enantionmers, and stereoisoners thereof; wherein W and Ware each

I ndependently null, O or NH, represents an optional bond that when present
requires that Qis then null; a and ¢ are each independently H, CH3, -OCH3,

- OCH2CH3, or C( ORXindIR4 e khch@r&peﬁdéﬂ)l@ﬂydﬁge@d%uteﬂuﬁﬁ CHQralk{,Ba@dencach n,
o, p, and q is_independently Qor 1; ch Zis Hor with the proviso that
there is at O&hst(@Ke-Csalkyl, -O-aryl, -O- benzyl -0C(0)C;-C4 alkyl, -C;-Cs alkene, -C;-

C3 alkyne, -C(O)Cl-C4 alkyl, NHZ, -NH(Cl-Cg alkyl), -N(Cng alkyl)z,

-NH(C(O)Cl-Cg alkyl), -N(C(O)Cng alkyl)z, -SH, -S(Cng alkyl), -S(O)Cng

alkyl, -S(0),C;-C; alkyl.

[0048] In another aspect compounds of the Formula Ib’ are described:
@]

R4 a . -

Rz W\W W
Wy 0 q
b d

R3 o

R4

Formula Ib’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri1, Rz, R3, R4 Ry7, Ry, Ry, and Ry’ are each independently selected from
the group consisting of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C,-C; alkyl),,
-NH(C(O)C,-C;s alkyl), -N(C(O)C;-C;s alkyl),,-C(O)H, -C(O)C,-Cs alkyl,
-C(0)OC;-C;s alkyl, -C(O)NH,, -C(O)NH(C,-C;s alkyl), -C(O)N(C,-C; alkyl),, -C;-
C; alkyl, -O-C;-C;5 alkyl, -S(O)C;-C; alkyl, and -S(O),C,-C; alkyl,

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W, and W can be taken together to form a piperidine moiety;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;
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in the conpound; each r is independently 7; each s is independently 3; each
t is independently Cor 1; Qis null, C(OCH3, Z orWis null, -0-, -N(R)-;
R is H orwQi2ef0doedskyl ; and e is H -C(O OH or any one ofctrhms2avdesshai ns of
the naturally occurring amno acids. [0046] In a further aspect, conpounds
of the Formula | ' are described: Formula | ' and pharmaceutically
acceptabl e salts, hydrates, solvates, prodrugs, enantioners, and

stereoi soners thexewy,isWherein R, R, R, and R4 are each independently
selected fromthe group consisting of H d, F, CN, NH2, -NH(C -C 3 al kyl),
-N(Cr C3 al kyl) 2, -NH(C(O)Ci-qg,)‘alkyl),

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl; and

T is H, C(O)CHs;, or Z.

[0049] In another aspect compounds of the Formula I¢’ are described:
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-N(C(OQ G -C3 alkyl)2,-C(OH, -C(OC-C3 alkyl, -C(OOCGC -C 3 al kyl,
-C(ONH2, -CCONHC -C 3 alkyl), -CCONG-C 3 alkyl)2, -G-C3 al kyl,

- 0- G - C 3wel2klo608$( O) G - C 3 al kyl, and -S(0O) 2C - C3 al kylcr/odeooands? ar e
each independently null, O or NH, or when W and W2 are both NH, then both
W and W2 can be taken together to forma piperidine noiety; represents an
opti onal bond that when present requires that Qis null; a and c are each

i ndependently H, CH3, -0OCH3, -OCH2CH3, or C(OOH b is H CH3, C(OOCH or
0-Z;, dis Hor C(CkgH; eagh n, o, g, and q i s independently OCor 1;each Z is

H wth the provisq that tlhere is n| easty one in the und; each ¥ is
i ndependent | g, 2 0 S\J S | n 26; t is
i ndependently O Wy o q
b d
) /K
0

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and

Formula I¢’

stereoisomers thereof,

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

n, o, p, and q are each independently 0 or 1;

cach Z is H,
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each v is 1 or 2; R5 and R are each independently hydrogen, deuterium
Cl-A4 al kyl, halogen, -OH, -C(OG-C4 alkyl, -Oaryl, -0 benzyl,

-OC( O Ci -wd 2alopboss- Ci - C3 al kene, -Ci - C3 al kyne, -C(O €cr@s2@bvloydos2 NH2,
-NH(G -C3 alkyl), -N(C-C3 alkyl)2, -NH(C(OC -C3 alkyl), -N(C(OGC -C3
alkyl)2, -SH, -S(Cr C3 alkyl), -S(OGC-C3 alkyl, -S(O2C -C3 alkyl; Qis
null, C(OCH3, Z e is Hor any one of the side chai ns of the naturally
occurring amno acids; WBis ngll, -O, or -N(R-; Ris Hor G-C3 alkyl;
and Tis H C(OCH3, or Z [00 7] Hsn angt her aspect conmpounds of the
Formula la' are described: For I d phar utically acceptable
salts, hydrates, solvates, p st er eoi soners

t hereof; wherein

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0050] In another aspect, compounds of the Formula Id’ are described:
@]
Ry a , ¢ b
R> /MM%/ W2\
Wi o q
b d
Rs
R
3 9] S
R4

Formula Id’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
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Rl, R, R3, and R4 are each independently selected fromthe group
consisting of HH O, F, CN, NH2, -NH(C -C 3 alkyl), -N(C-C 3 al kyl) 2,
-NH(C(C))Cﬁvo@oﬁ)/(mlsdsyl), -N(C(OC -C 3 alkyl)2,-C(OH, -CpOr@is20984mbkyl ,
-C(OOC-C3 akyl, —-CCONH, -C(ONH(GC -C 3 alkyl), -CCONGC -C 3 al kyl)2,
- C3 alkyl, -OC C3 alkyl, -S(OC-C 3 alkyl, and -S(02C -C3 al kyl; s
is 5o0r 6; vis 1lor 2; andR and R are each independently hydrogen,
deuterium Giheeial kyl, hal ogen, - CH, C(O)Ci 4 al kyI -Oaryl - O benzyl,
-0C(O G -4 al kyl -O C3 al kene, -G - al kyne, - ag-c4 aIkyI NH2,
_NH(G - C3 al kyl ) Ri. RecB el By agicheh mdwée@yeielee@dafm@rd)e gro @I@)sengcs

' another At Eoasounts e BRI M URCEICHE Bt o o
and phar WHC@WC@)&BC@(HC}&DI-QHDW S@K(D}Cl Gyadkylt @(O)©(ﬂﬁiataﬁ§d, N OuNIgs,
enantiomers, a00 StE &R0 N & dlyl),, -C1-Cs alkyl, -0-Cy-Cs alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;
W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W, and W, can be taken together to form a piperidine moiety;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;

n, o, p, and q are each independently 0 or 1;

cach Z is H,

0

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;

cachvis 1or2; and
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wherein R1, R2, R3, R4, Rl' , R , R3' , and R4' are each independently
selected fromthe group consisting of H O, F, CN, NH2, -NH(C -C3 al kyl),
- N( G - C3 wbkyioyideossNH(C(O) Ci - C3 al kyl), -N(C(O) G -C3 al lrgir)iid 20080898k
-C(OG-C3 alkyl, -C(OOQGC -C3 alkyl, -C(ONH2, -C(ONH(G -C3 al kyl),
-C(ONOGC-C3 alkyl)2, -G- C3 alkyl, -0-G-C 3 alkyl, -S(OG -C3 al kyl, and
-S5(02C -C3 alkyl; W and W2 are each independently null, O or NH or when

W and W are bOtIQ; AN, RJa?@Bathﬁ&prd@ﬂ@l hy\arogam dé&teh&ﬁ@@lmgﬁiymﬂfaldg@nf orm a
pi peri di ne noi et é(oa and c are each indepen OCH2CH3,

or (O OH bOth -0 atiody GHarybr- Oﬁb%zyl@l @g(@corc@b)ldqjl %saaélﬁpn@f G- o, p.
and g is i nc@ ;q] nté(b)@Ob gﬂkgﬁq\ﬁ{ ¢—| C\/\,h%gl%t mcg@\él@% t hat there is at

| east one int ound I's | de en
-NH(C(O)Cl-Cg alkyl) -N(C(O)C1 C3 alkyl)z, SH -S(Cng alkyl) S(O)C1 C3
alkyl, -S(0),C,-C; alkyl.

[0051] In another aspect, compounds of the Formula Ie’ are described:

Z
Formula Ie’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C;-C; alkyl),, -NH(C(O)C;-C; alkyl),
-N(C(0)C1-Cs alkyl),,-C(O)H, -C(O)C;-Cs alkyl, -C(O)OC;-Cs alkyl, -C(O)NH,,
-C(O)NH(C,-C;5 alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-Cs alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

cach Z is independently H, -C(O)CH3,

(o)

with the proviso that there is at least one
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each s is independently 5 or 6; each t is independently O or 1; each v is 1
or 2; R5 and R are each independently hydrogen, deuterium G -C al kyl,

hal ogen, wOHp10/006685Ci - C 4 al kyl, -Oaryl, -0O benzyl, - CeCQuS2e0e/0499at kyl ,

-G -C3 alkene, -G - C3 alkyne, -C(OG-C 4 alkyl, NH2, -NH(G -C 3 al kyl),
-N(G-C 3 alkyl)2, -NH(C(OGC-C 3 alkyl), -N(C(OGC -C 3 alkyl)2, -SH -S(C
r C3 alkyl), -S(OC-C 3 alkyl, -S(O2C -C3 alkyl; and Tis H C(OCH3, or
Z. [0049] In another aspect conpounds of the Forrmula Ic' are

descri bed: For rmul gdfﬂ and pharmaceutical |y jaccept ablg salts, hydrates,

sol vates, enanti S, and stereoi soners .t heredf, erein R1, R3, and
R4 are each indepghdently sel ected,fromtfe ¢ =S+ ad, F,
CN, NH2, - NH( O’/— '

in the compound;

cach r is independently 2 or 3;

cach s is independently s is 5 or 6; and

cach t is independently 0 or 1

cachvis 1or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0052] In another aspect, compounds of the Formula If* are described:

R1 ( O) t
R>
Wy p d
0 q
W,
R; o) X c P
R4

Formula If

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Rj, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C;s alkyl), -N(C;-Cs alkyl),, -NH(C(O)C;-Cs alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C;5 alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-Cs alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;
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-N(C(O G -C3 alkyl)2,-C(OH, -C(OGC-C3 alkyl, -C(OCGC -C3 al kyl, -C(O NH2,
-C(ONH(G -C3 alkyl), -C(ONG -C3 alkyl)2, -C C3 alkyl, -OC C3 alkyl,
-S( O G - GBoabloylogosand - S(O) 2Ci -C3 al kyl; W and W2 are eaclustovdepmszent |y
null, O or NH, or when W and W2 are both NH, then both W and W2 can be
taken together to forma piperidine noiety; a and c are each independently
H CH3, -OCH3, -OCH2CH3, or C(OOH bis H CH3, C(OOH or 0-Z dis Hor
C(OOCH n, o, p, wpé @ @medeach i ndependently Cor 1; each Zis Hwth the
proviso that there is at |east one in the conpound; each r is independently
2 or 3; each s iswipdapendspNiy S or 6; each t is independently 0 or 1;
each v is 1 or 2; and

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

each o, p, and q is independently 0 or 1;

cach Z is H,

with the proviso that there is at least one

0O

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.
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R5 and R are each independently hydrogen, deuterium Cl1-C4 al kyl, hal ogen,
-H, -C(OC-C4 alkyl, -Oaryl, -Obenzyl, -CC(OC-C 4 alkyl, -G-C3

al kene, -WD-201030aiskyne, -C(O)C -C 4 al kyl, NH2, -NH(G - @€c3/usbdogloygosz N(C - C3
alkyl)2, -NH(C(O G -C 3 alkyl), -NNC(OC-C 3 alkyl)2, -SH, -S(C-C 3
alkyl), -S(OGC-C 3 alkyl, -S(0O2GC -C3 alkyl. [0050] In another aspect,
conpounds of the Fornula I1d" are described: Fornmula Id" and

phar maceut i qad4$3] acoeptoatdraseat, cempbyrdisff €%, FaddualgSare BEREbEQS,

enanti omers, and stereoisoners thereof;wherein RI, R, R3, and R4 are each
i ndependent |y sel ected f ¥ group consisting of H O, F, CN, NH2,
-NH( G -C3 al kyl), )2, -NH(C(O G -C 3 alkyl), -NNC(OGC-C 3
alkyl)2,-C(OH, r, -C(O G -C 3 alkyl, -C(O NH2,

-C(ONH(G -C 3 al kyN ( of alkyl)2, -CG-C3 alkyl, -0-C-C 3

al kyl, -§(0 G -C3 alf d -S(O2GC -C3 alkyl; W and W2 are each

i ndependently nul |, or when W and W2 are

Formula Ig’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri, Rz, R3, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

Wsis null, O, or NH;

¢ is H or any one of the side chains of the naturally occurring amino acids;

vis1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl; and

sis 5or 6.

[0054] In another aspect, compounds of the Formula II” are described:
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both NH, then both W and W2 can be taken together to form a piperidine

noi ety; a and c are each independently H CH3, -OCH3, -OCH2CH3, or C(O OH
b is H GKM320dp@k, or 0-Z, dis Hor C(OOH n, o, p,pramasqooangsach

i ndependently OCor 1; each Zis H wth the proviso that there is at |east
one in the conpound; each r is independently 2 or 3; each s is

i ndependently 5 or 6; each t is independently Cor 1; each v is 1 or 2; andR
and R are each independently dr og B’) deuterium G -C al kyl, hal ogen, -CH,
-C(OdG-4 alkyl, -OCaryl, - enzy -0C(O) G -4 alkyl, -G -C3 al kene,
-Ci- C3 alkyne, -C(OG -4 al -NH(G -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O Ci -C3 al kyl ), RanN( ( 1)2, -SH, -S(Cr C3 alkyl),

-S(O G -C3 Wy p d

Formula II’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

eachn, o, p, and q is independently 0 or 1;

cach Z is H,
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al kyl, -S(02C -C3 al kyl. [0051] In another aspect, conpounds of the
Formula le' are described: Fornmula le' and pharmaceutically acceptable

sal ts, hywoavswocmsl vat es, prodrugs, enantioners, and SPETABREONEIIS2

t hereof; wherein Ri, R2, R3, and R4 are each independently selected from
the group consisting of H O, F, CN, NH2, -NH(G -C3 alkyl), -N(Cr C3
alkyl)2, -NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2,-C(COH, -C(OC -C3

al kyl, -C(OOGC -C3 alkyl, -C(GNH2, -C(ONH(C -C3 alkyl), -C(ONGC -C3
alkyl)2, -G -C3 alkyl, -0-G-Q|3 akyl, -S(OC-C3 alkyl, and -S(0O 2G -C3
al kyl; each Z is independentd ylH , Wth e proviso that there is
at | east onein the conpound,%eac 2 or 3; each s is

i ndependently s is 5 or 6; and

Re

0O

in the compound;

eachris 7,

each s is 3;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, C(O)CH3;, Z,
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each t is independently O or 1 each v is 1 or 2; and R5 and R are each

i ndependently hydrogen, deuterium Cl-C4 alkyl, halogen, -OH, -C(OGC-C 4
al kyl, - GQvenyioooed@sbenzyl, -OC(O)C -C 4 al kyl, -G -C3 alPkens20090u998£3

al kyne, -C(OGC-C 4 alkyl, NH2, -NH(G-C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -N(C(OGC-C 3 alkyl)2, -SH, -S(C-C 3 al kyl),
-S(OGCG-C3 alkyl, -S(0O2C -C3 alkyl. [0052] In another aspect, conpounds

of the Fornul a |feigiEod@s®hk REthic skdy didln off tife randaldhasciBeaUirhi@alats;
acceptabl e salts, hydrates, solvates, prodrugs, enantioners, and

st ereoi soners t heVessnullHar e N[~ R2, R3, and R4 are each independently
selected fromth r conNshsh of H d, F, CN, NH2, -NH(G -C 3 al kyl),
NG e 3 arkyl ) R RIPCERIRSEAE P N Y G 0G-C 3 alkyl)2 -G OH
-0 G -C 3 al kylT isH(@OCH, @r¥.al kyl . - O(0) NH2,

[0055] In another aspect, compounds of the Formula III” are described:

(o),
d b R
Z\ W, N
W2 q o 0 an u Wy bO d
c 0 (W P
o0\ n W;
[ 7

Q

Formula III

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

each a and c are independently H, CH3, -OCH3, -OCH,CH3, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

eachn, o, p, and q is independently 0 or 1;

cach Z is H,
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-C(ONH(G -C 3 alkyl), -CCONG-C 3 alkyl)2, -CG-C3 alkyl, -0-C-C 3
alkyl, -S(OG-C 3 alkyl, and -S(O2G -C3 alkyl;W is null, O or NH a and
c are eaoNoin@peosdent |y H, CH3, -OCH3, -OCH2CH3, or C(@rows2imoiosoosh CH3,
C(OOH or OZ dis Hor C(OOH each o, p, and q is independently 0 or 1;
each Zis H wth the proviso that there is at |east one in the conmpound;
each r is independently 2 or 3; each s is independently 5 or 6; each t is

i ndependently Oor 1; each v isQl or 2; R5 and R are each independently

hydr ogen, deuterium Cl-C4 al kil , Ft},aloggn, -OH, -C(OGCG-C4 alkyl, -Oaryl,
-O benzyl, -OC(O G -C4 al kyl a - kene, -G -

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

cachvis 1or2;

cach Rs and R¢ are each independently hydrogen, deuterium, C;-C4 alkyl,
halogen, -OH, -C(O)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C;
alkene, -C,-C; alkyne, -C(0O)C;-C,4 alkyl, NH,, -NH(C;-C; alkyl), -N(C;-C; alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CH3;, Z,
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C3 alkyne, -C(OGC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(G-C3 al kyl),

- S( O G - GBoabioylogoss S( O 2Ci - C3 al kyl . [ 0053] I n anot her agpeaisoooompsrzinds of
the Fornmula Ig" are described: Formula Ig" and pharmaceutically acceptable
salts, hydrates, solvates, prodrugs, enantioners, and stereoisoners
thereof; wherein R, R, R3, and R4 are each independently selected from
the group consisting of H d, F, NH2, -NH(C -C 3 alkyl), -N(G-C 3
alkyl)2, -NH(C(OGC-C3 alkyl), -NNHOG - CBaIkyI)2 C(OH -C(OGCG-C3
alkyl, -C(OOGC -C 3 alkyl, -C(O NH2, NH(G -C 3 alkyl), -C(ONG -C 3
alkyl)2, -C C3 alkyl, -OC C3 gl % C 3 alkyl, and -S(0O 2C -C3
alkyl; WBis null, O or NH e is of the side chains of the
naturally occurring amno acids; v is 1

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

[0056] In yet another aspect, compounds of the Formula IIla’ are described:

Formula I11a’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;
----- represents an optional bond that when present requires that Q is null;
each a and c are independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;
cach b is H, CH3, C(O)OH, or O-Z;
each d is H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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R5 and R are each independently hydrogen, deuterium G -C al kyl, hal ogen,
-H, -C(OC-C4 alkyl, -Oaryl, -Obenzyl, -CC(OC-C 4 alkyl, -G-C3
al kene, -WD-20030askyne, -C(O)C -C 4 al kyl, NH2, -NH(CG - @€c3/usbdogloygosz N(C - C
3 alkyl)2, -NH(C(OGC-C3 alkyl), -NNC(OGC-C 3 alkyl)2, -SH, -S(Cr C3
alkyl), -S(OGC-C 3 alkyl, -S(O2C-C3 alkyl; and s is 5 or 6. [0054] In
anot her aspect, conpounds of the Fornmula Il' are described: Fornula Il' and
pharmaceutically acceptabl e sglt hydr at es, sol vates, prodrugs,
enanti omers, and stereoi somer ereof; wherein RL, R, R3, and R4 are each
|ndependently selected fromthe group con5|st|n of H d, F, CN, NH2,
-NH(CG -C3 alkyl), -N(C -C3 al al kyl), -N(C(O G -C3
alkyl)2,-C(OH, -C(OGC -C3 atkyl, ) yl, -C(O NH2,
-C(ONH(G -C3 alkyl), -C(ONG -C3 akkyl) 2, €3 glkyl, -OC &3 alkyl,
-S(O G -C3 alkyl, and -S(0O 2C -C3 al kyl ; ’

o]

-COr

0

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

cachvis 1or2;

cach Rs and Rg are independently hydrogen, deuterium, C,-C, alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl,

with the proviso that when ris 7, s is 3;

each Q is null, C(O)CHs, Z,
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W and W2 are each independently null, O or NH or when W and W2 are both
NH, then both W and W2 can be taken together to forma piperidine noiety;
repr esentwoaniogptossnal bond that when present requires trhatus@omomidosen nul | ;
a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, bis H
CH3, C(OOH, or 0-Z;, dis Hor C(OOH, each n, o, p, and g is independently
Cor 1; each Zis Hwth the proviso that there is at |east one in the
conpound; each r is 7; each s is 3; ®@ach t is independently 0 or 1; each v
is 1 or 2; RO and R are each indepengently hydrogen, deuterium Cl-C4

al kyl, hal ogen,
2

o)

T ;

cach ¢ is H or any one of the side chains of the naturally occurring amino
acids;

W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

[0057] In another aspect, compounds of Formula IV’ are described herein:

(o)
F
¥ \ l \ W1 bO dq ya
o Jl e e
i
Q

Formula IV’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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-OH, -(OC-A4 alkyl, -OCaryl, -Obenzyl, -0C(OGC-C4 alkyl, -G-C3

al kene, -G - C3 alkyne, -C(OGC-C4 alkyl, NH2, -NHG-C3 alkyl), -N(G-C3
al kyl) 2, whHi@Op@EE- C3 al kyl ), -N(C(O G -C3 al kyl) 2, -SkHcTASe@wAEBsAal kyl ),
-S(OCG-C3 alkyl, -S(0O2CG-C3 alkyl; Qis null, C(OCH3, Z e is Hor any
one of the side chains of the naturally occurring amno acids; WB is null,
-O, or -N(R-; Ris Hor CG-C3 alkyl; and Tis H C(OCH3, or Z [0055] In
anot her aspect, conpounds of the,fornula IIl"' are described: Formula I’
and pharmaceutically acceptabl(eoéalts, hydr at es, sol vates, prodrugs,
enantionmers, and stereoisoners flhereof; wherein each W and Ware

i ndependently null, O or NH when A both NH, then both W
and W2 can be taken together~to f e noiety;

S
r , OF

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;
Rs and Rg are each independently hydrogen, deuterium, C,-C, alkyl, halogen, -OH,
-C(0)C,-C4 alkyl, -O-aryl, -O-benzyl, -OC(O)C,;-C, alkyl, -C;-C; alkene, -C;-C;
alkyne, -C(O)C;-C,4 alkyl, NH,, -NH(C;-C; alkyl), -N(C;-C; alkyl),, -NH(C(O)C;-
Cs alkyl), -N(C(O)C;-C;s alkyl),, -SH, -S(C;-Cs alkyl), -S(O)C;-C; alkyl, -S(0),C;-
C; alkyl;

Q is null, C(O)CH3, Z, or

¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;

W3 is null, -O-, -N(R)-; and

55



represents an optional bond that when present requires that Qis null; each
a and c are independently H CH3, -OCH3, -OCH2CH3, or C(OOH each b is H,
CH3, C(OwH20mwo0dsZ; each d is Hor C(OOH each n, o, pCcTasdiog/os®s2

i ndependently O or 1; each Zis Hwth the proviso that there is at |east
one in the conpound; each r is independently 2, 3, or 7; each s is

i ndependently 3, 5, or 6; each t is independently O or 1; each v is 1 or 2;
each R5 and R ar R @a¢br Cndgpandent |y hydrogen deuteri um Cl-C4 al kyl,

hal ogen, - -C(OdG-C4 alkyl, -Oar v O benzy oC(O G - C4a|ky|
-G -C 3 al kdﬂwl Cr Ircanoshaeppiect, compyay e ahealr“qmulamﬂz arefeganibeds 3 al kyl ),
-N(G -C 3 al kyI)FZ, - NH C(O)CI C3 alkyl), -NNC(OGC -C 3 alkyl) 2, -SH,
-S(CG-C 3 alkyl), »

Formula IVa’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

vis1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(0O)C;-C, alkyl, -C,-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl; and

sis 5or 6.

[0059] In another aspect, compounds of the Formula IVb’ are described:
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al kyl, -S(O 2C-C 3 alkyl; uis OCor 1; with the proviso that when r is 7,
sis 3 Qisnull, C(OCHZ3, Z e is Hor any one of the side chains of the
nat ur al | ywoeowvasosg am no acids; WB is null, -O, or -NeBrAs2@ioso9sk or
C-C3 alkyl; and Tis H C(OCH3, or Z [0056] In yet another aspect,
conpounds of the Formula IHa' are described: Fornmula IHa and

phar maceutical ly acceptable salts, hydrates, solvates, prodrugs,
enant i omer s, Fand stereoi soners thereof; wherein each W and Ware

i ndependent |y Oy or NH, or wwgn W and Ware both NH, then both W
and W2 can be t§ qoether to for|na pigeriding noiety; repgresents an

optional bond t reguires ghdt Q pnuIW2
Wi 0 q

b d

Formula IVb’

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,

wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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each a and c are independently H, CH3, -OCH3, -OCH2CH3, or C(O OH each b
iIs H CH3, C(OOH or OZ each dis Hor C(OOH each n, o, p, and g is

I ndependewol2g10d060851; each Z is Hwith the proviso that pcrarsecmvs4@s2 | east
one in the conpound; each r is independently 2, 3, or 7; each s is

I ndependently 3, 5, or 6; each t is independently O or 1; each v is 1 or 2
each R5 and R6 are independently hydrogen, deuterium G -C4 al kyl, hal ogen,
-OH, -C(O G -C4 ahkhd compduady! , - O benzyl, -OC(OQC -C4 alkyl, -G-C3

al kene, -G - C3 alkyne, -C(OQG-C4 alkyl, NH2, -NH(C -C3 al kyI) -N(G -C3
al kyl) 2, -NH(C(O)e@PhCQ%‘IiWPéenﬂé’ﬂ(QE(bO 3 alkyl)2, -SH -S(G-C3 alkyl),

-S(O G -C al kyl,qqe9( Qlﬁ&gpeﬁen@lgl%yér’ 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0060] In another aspect, compounds of the Formula I'V¢’ are described:

F
0O
a n C
vaz
Wi q
bo  d
F
@)

4
Formula IV¢’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

cach Z is null, H,

, or
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with the proviso that when r is 7, s is 3; each Qis null, C(OCH3, Z each
e is Hor any one of the side chains of the naturally occurring am no

aci ds; VBwo=mwlobess- O, or -N(R)-; Ris Hor G -C3 al kylpcTarsdood/oumsH,
C(OCH3, or Z [0057] In another aspect, conpounds of Formula IV are
described herein: Fornmula |1V and pharmaceutically acceptable salts,

hydr at es, sol vates, prodrugs, enantioners, and stereoisoners thereof;
wherein W and Ware each indegendently null, O or NH represents an
optional bond that when presen reqw reg that Qis null; a and c are each
i ndependently H, CH3, -OCH3, of C(O OH, IS H CH3, C(O H, or
%2 4

0O

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.
[0061] In another aspect, compounds of the Formula IVd’ are described:

F

Formula IVd’®
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein
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dis Hor C(OOH, each n, o, p, and g is independently O or 1; each Z is
Hwth the proviso that there is at |east one in the conpound; each r is

i ndependewol2g10060853; each s is independently 5 or 6; e&Ch/usS2009/049982

i ndependently O or 1; each v is 1 or 2; R5 and R6 are each independently
hydr ogen, deuterium G -C4 al kyl, halogen, -OH, -C(OC-C4 alkyl, -Oaryl,
-O benzyl, -CC(OC-C4 alkyl, -C-C3 alkene, -C-C3 alkyne, -C(OC-C4

al kyl, NH2, -NH( Gaclk3 iahkylH, -N(C -C3 alkyl)2, -NH(C(O G - C3 al kyl),
-N(C(O) G -C3 alkyl)2, -SH, -S(G-C3 alkyl), -S(OG-C3 alkyl, -S(0O2GC - C3
alkyl; Qis null, C(OCH3, Z (o Bis H -C(OOH or any one of the side
chains of the naturally occurri

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0062] In another aspect, compounds of the Formula I'Ve’ are described:
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amno acids; WBis null, -0-, -N(R)-; andRis Hor C-C3 alkyl. [0058] In
anot her aspect, conpounds of the Fornula IVa' are described: Formula |IVa'
and phar mmoeutiooeaissy acceptabl e salts, hydrates, sol vat esT/uscadouwsys?
enantiomers, and stereoisoners thereof; wherein vis 1 or 2; RS and R are
each independently hydrogen, deuterium C -C al kyl, hal ogen, -OH,
-C(OGCG-4 alkyl, -Oaryl, -Obenzyl, -OC(OC-C4 alkyl, -C C3 al kene,
-Cl- C3 al kype A C -C4 al kyl, NH2, -NH(G -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G -C3 (C(O G -C3 a(@r/nz -SH, -S(G -C3 al kyl),
-S(O G -C3 al kyl PCi - C3 al kyl; "@ndls is 5 or 6. [0059] In another
aspect, conpoundfs b Fornul a 1 Vb' |lare descri bed: Fornul a | Vb

Wi b O
(b e, L s
Wo —_—
o 3 c P
Re

Formula IVe’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Wi is O, or NH;
W, is null, O, or NH;
a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
each o, p, and q is independently 0 or 1;
cach Z is H,

with the proviso that there is at least one
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and pharmaceutically acceptable salts, hydrates, solvates, enantioners, and
stereoi soners thereof, wherein W and Ware each i ndependently null, O or
NH, a andwo 2armoemsh i ndependently H, CH3, -OCH3, - OCH2@H3USee09C49OBHOH, b is
H CH3, C(OOCH or OZ dis Hor C(OOH each n, o, p, and q is

I ndependently OCor 1; each Zis H wth the proviso that there is at |east
onein the conpound; each r is independently 2 or 3; each s is independently
5 or 6; each t is independently O or 1; eachh v is 1 or 2; R5 and R are each
I ndependent |y herCpg‘fen, deuterium Cl-C4 allkyl rshal ogen,

2
A —

S
T or Re

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0063] In another aspect, compounds of the Formula I'Vf’ are described:

(@]
)~
R
O W ° S
Rs v
O
Formula IV

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C4 alkyl, NH;, -NH(C;-Cs; alkyl), -N(C;-C5 alkyl),,
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-OH, -(OC-A4 alkyl, -OCaryl, -Obenzyl, -0C(OGC-C4 alkyl, -G-C3

al kene, -G - C3 alkyne, -C(OGC-C4 alkyl, NH2, -NHG-C3 alkyl), -N(G-C3

al kyl) 2, whHi@Op@EE- C3 al kyl ), -N(C(O G -C3 al kyl) 2, -SkHcTASe@wAEBsAal kyl ),

-S(O G -C3 alkyl, -S(0O2GC -C3 alkyl. [0060] In another aspect, conpounds of

the Fornmula |Vc' are described: Forrmula |Vc' and pharmaceutically

acceptabl e salts, hydrates, solvates, prodrugs, enantioners, and

st er eoi somer.NH(Ee(r))s{pr(:3 yﬂaﬂp ech(M)@r@g a\ﬂgzlﬁrgmas(rcmﬁtﬂpﬁmdsm)lcy aqull, O or

NH;, a and ¢ are each ind e?endentIyH CH3, CHB, or C(O)O—I bis

H cH3, c(orl sfOpCECalkyd H or (O OH; each of n, o, p, and q is

| ndependent |y Core iy, €A1 b afiHberof thdibdlotif RViaGahPaLektigre 1S at
amino acids;

W3 is null, —O-, -N(R)-; and
R is H or C;-C; alkyl,
vis1or2;

sis 5 or 6.

[0064] In another aspect, compounds of the Formula IVg’ are described:

F
0O
OR
F
0 Rs
a n C
% WWZ —
o~ Wi 0 q
b d R
O

Formula IVg’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

R is H or C;-C3 alkyl;

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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in the conpound; each r is independently 2 or 3; each s is independently 5

or 6; each t is independently O or 1; each vis 1 or 2; R5 and R are each

i ndependewol2g10mpeossgen, deuterium Cl-C4 al kyl, hal ogenpcT@s200904998L1 - C4

al kyl, -Oaryl, -Obenzyl, -OC(OGC-C4 alkyl, -G -C3 al kene, -C - C3

al kyne, -C(OGC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,

-NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(G-C3 al kyl),

-S(OCG-C3 alkyl, -S(0O2GC -C3 ,al kyl. [0061] In another aspect, conpounds of

the Fornmula |Vd" are descri bec‘:O ormula 1'vd" and pharnmaceutically

acceptabl e salts, hydrates, solyates, prodrugs, enantioners, and

st ereoi soners thereof; Wnerei‘zg h Z |
e

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl.
[0065] In still another aspect, compounds of the Formula V’ are described:

F
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with the proviso that there is at |east one in the conpound; each r is

i ndependently 2 or 3; each s is independently 5 or 6; each t is

i ndependew®l2g10l060851; each v is 1 or 2; R5 and R are eaebTtiusdepersent | y
hydrogen, deuterium G -C alkyl, halogen, -OH, -C(OGC-C4 alkyl, -OCaryl,
-O benzyl, -OCC(OGC-C4 alkyl, -C-C3 al kene, -G - C3 alkyne, -C(OGC-C4

al kyl, NH2, -NH(C -C3 alkyl), -N(G-C3 alkyl)2, -NH(C(O G -C3 al kyl),
-N(C(O G -C3 alkyl)2, -SH, -S(Cr C3rakph)V’ -S(O G -C3 al kyl, -S(0O 2G -C3
al kyl . [0062] In another aspect, compounds of the Fornula IVe' are

descri bed: Foifhpharmpageuticayl ageentablsowifti Aratss, slkupt ARG aoRey at es,

sol vat es, pra%grs{éggmsommﬂe%ﬁrs, and stereoisoners thereof; wherein

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z is independently null, H,

(o)

with the proviso that there is at least one

0

in the compound;

each r is independently 7;
each s is independently 3;
cach t is independently 0 or 1;

cachvis 1or2;
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W is null, O or NH, a and c are each independently H, CH3, -OCHS3,
-OCH2CH3, or C(OOH, bis H CH3, C(OOH or OGZ dis Hor C(OOH each o,
p, and g we 2orwbepmadent|y Cor 1; each Z is H, wth the pcowsseobias2there
is at | east onein the conpound; each r is independently 2 or 3; each s is

I ndependently 5 or 6; each t is independently 0 or 1; each vis 1 or 2; R5
and R are each i ndependently hydrogen, deuterium G -C al kyl, hal ogen, -OH,

-C(O G -C 4 al kylRs and-Farayt each%&r@eﬁd/elnﬂyﬁgzxfa( Qdeﬁfteﬁuﬂﬂ KYJC4 atll, lﬁl’ogah kene,
-G - CBaIky %C)@ -C 4 alkyl, NH2, “NH(G-C 3 a -N(Ci
al kyl)2, -NHOH Ko G adkdy10- aryl,N@def@m, =@CEOMI t&mﬂgﬂ, (g allg(n@ TCICS

al kyl), -3( %anﬁe, -C(0)C1-Cy alkyl, NHa, -NH(C;-Cs alkyl), -N(C;-C; alkyl),,
NH(C(O)C-C; alkyl), -N(C(O)C1-Cs alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-Cs
alkyl, -S(0),C,-Cs alkyl;
Q is null, C(O)CH3, Z, or

W3 is null, —-O-, -N(R)-;

R is H or C;-C3 alkyl; and

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids.

[0066] In yet another aspect, compounds of the Formula VI’ are described:

Formula VI’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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al kyl, -S(02C -C3 alkyl. [0063] In another aspect, conpounds of the
Formula I Vf are described: Fornmula |IVf and pharnmaceutically acceptable
sal ts, hywoavswocmsl vat es, prodrugs, enantioners, and SPETABREONEIIS2
t hereof; wherein R5 and R6 are each i ndependently hydrogen, deuterium
G -C4 al kyl, halogen, -OH -C(OG-C 4 alkyl, -OGaryl, -0 benzyl,
-0C(OG-C4 alkyl, -G -C3 alkene, -G - C3 alkyne, -C(OGC -C 4 al kyl, NH2,
-NH(G -C 3 alkyl), -N(G-C 3 atl ky{)Z,-NH(C(O)Ci-CS alkyl), -N(C(OGC-C 3
alkyl)2, -SH, -S(G-C 3 alkyl)\,§ls(OG-C 3 alkyl, -S(O2C-C3 alkyl; eis
H -C(OOH or any one of the sijde chains of the naturally occurring am no
acids; WBis null, -0-, -N(R)‘Zz' nd } Ci\- alkyl, vis 1 or 2;
e

S
r , OF

0

2

in the compound;

each r is independently 0, 1, 2, or 3;

cach s is independently an integer from 1 to 10;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl;

Q is null, C(O)CH3, Z, or

¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;

W3 is null, -O-, -N(R)-; and

67



s is 5 or 6. [0064] In another aspect, conpounds of the Fornmula IVg' are
descri bed: Fornula IVg" and pharnaceutically acceptable salts, hydrates,
sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egifjusedvoneddm2 R is H
or CG-C3 alkyl; W and W2 are each independently null, O or NH a and c
are each independently H CH3, -OCH3, -OCH2CH3, or C(OOH, b is H CHS3,
C(OOH, or 0-Z;, dis Hor C(OOH, each n, o, p, and q is independently Oor
1, each Z is H wiR b HbeCpuliso that there is at |east one in the conpound,
each r is independently 2 or 3; .

[0067 In another aspect, compounds of the Formula VIa’ are described:

O

OH

Formula Via’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

vis 1 or 2; Rs and R are each independently hydrogen, deuterium, C;-C,4
alkyl, halogen, -OH, -C(O)C,-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C,;-C, alkyl,
-C;-Cj alkene, -C;-C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C;5 alkyl), -N(C;-C;
alkyl),, -NH(C(O)C,-C3 alkyl), -N(C(0)C,-C;3 alkyl),, -SH, -S(C,-C; alkyl), -
S(0)C,-C; alkyl, -S(0),C;-C; alkyl; and

s 18 independently 5 or 6.

[0068] In another aspect, compounds of the Formula VIb’ are described:

O
a C
W 0 q
b d
FsC /(J;

O

Formula VIb’
and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein
W, and W, are each independently null, O, or NH;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
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each s is independently 5 or 6; each t is independently O or 1; each v is 1
or 2; R5 and R6 are each independently hydrogen, deuterium G -C4 al kyl,
hal ogen, wOHp10/006685Ci - C 4 al kyl, -Oaryl, -0O benzyl, - CeCQuS2e0e/0499at kyl ,
-G -C3 alkene, -G - C3 alkyne, -C(OG-C 4 alkyl, NH2, -NH(G -C 3 al kyl),
-N(G-C 3 alkyl)2, -NH(C(OGC -C 3 alkyl), -N(C(OGC -C 3 alkyl)2, -SH,
-S(G-C3 alkyl), -S(OC-C 3 alkyl, -S(O2G -C3 alkyl. [0065] In still
anot her aspect, aoRPDWHESCPO)OMeorkuzUl @ V are descri bed: Fornula V and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and &B&teotd)Es thereof; wherein W and Ware each
i ndependently nul L~ QF e optional bond that when present
requires that Q ielgd'% ‘f(ﬁp’eori?)r’lflf{?#_t:‘l ' 1ﬁ8}ép%ﬁ&é}1tﬂ§,(%} =

cach Z is H,

with the proviso that there is at least one

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0069] In another aspect, compounds of the Formula VI¢’ are described:
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a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOH, or OZ dis Hor C(OOH each n, o, p, and g is independently
Oor 1; eawbm10/meosadependently null, H wth the provi secrhmstomhes2i s at

| east one in the compound; each r is independently 7; each s is

i ndependently 3; each t is independently OCor 1; each vis 1 or 2;R and R
are each i ndependently hydrogen, deuterium G -C al kyl, hal ogen, -OCH,
-C(OdG-c4 alkyl, -OCaryl, -Obenzyh, -OCC(OGC -C4 alkyl, -C -C3 al kene,
-C- C3 alkyne, -C(OG -4 al kyl, i -C3 atkyl), -N(CG -C3 al kyl) 2,
-NH(C(O G -C3 alkyl), -NNC(OGC -C3 sH, g r C3 alkyl),
-S(0) G -C3 alkyl, -S(O2G | kT W

F3C

z

Formula VI¢'

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

each Z is independently null, H,

(o)

with the proviso that there is at least one

0O

in the compound;
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Qis null, C(OCH3, Z or WBis null, -0-, -N(R-; Ris Hor G-C3 al kyl;
and e is H -C(OOH or any one of the side chains of the naturally

occur ri ngvermmoosmssds. [ 0066] I n yet another aspect, compowsd®ooisshe
Formula VI' are described: Fornmula VI' and pharmaceutically acceptable
salts, hydrates, solvates, prodrugs, enantioners, and stereoisoners
thereof; wherein W and W2 are each independently null, O or NH

represents an optdaomals ih@pdnddnaly 2dien present requires that Qis null; a
and c¢c are each independently H CH3, -OCH3, -OCH2CH3, or C(OOH b is H,
CH3, C(O) OH, or 0@ghs ipdepanégntlgSyrcy;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0070] In another aspect, compounds of the Formula VId’ are described:

F5C 0
z

Formula VId’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

cach Z is independently H,

(o)

with the proviso that there is at least one
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each n, o, p, and q is independently OCor 1; each Zis Hwth the proviso
that there is at |east one in the conpound; each r is independently 0, 1,
2, or 3; wechowosmsi ndependently an integer from1l to 1@CTABCIIN49982

i ndependently O or 1; each v is 1 or 2; R5 and R6 are each independently
hydr ogen, deuterium G -C4 al kyl, halogen, -OH, -C(OC-C4 alkyl, -Oaryl,
-Obenzyl, -0C(OC-C4 alkyl, -C-C3 alkene, -C - C3 alkyne, -C(OG-C4

al kyl, NH2, -NH(CG -C3 alkyl), -N(G-C3 alkyd)2, -NH(C(O G -C3 al kyl),
-N(C(O) G -C3 al k)(ld , -SH, -5(G-C3 alkyl),[|-SR®) G -E3 al kyl, -S(0 2G -C3
al kyl; Qis null, OCH3, Z or eis H .30 ny one t he side
chains of the natdfally eccurring am no agi

e
r 5 or Re

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0071] In another aspect, compounds of the Formula VIe’ are described:

(),

Formula Vle’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Wi is O, or NH;
W, is null, O, or NH;
a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
each o, p, and q is independently 0 or 1;
cach Z is H,
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WBis null, -0-, -N(R)-; andRis Hor G-C3 alkyl. [0067] In another
aspect, conpounds of the Formula Via' are described: Fornula Via" and
phar mmcewocaldemscept abl e salts, hydrates, solvates, prodsa@o/049982
enanti omers, and stereoisoners thereof; wherein v is 1 or 2; R5 and R are
each independently hydrogen, deuterium Cl1-C4 al kyl, hal ogen, -OH,
-C(OGCG-4 alkyl, -Oaryl, -Obenzyl, -OC(OC -C4 alkyl, -C -C3 al kene,
|,

-G -C3 alkyne, -C(OGC -C4 al ky,

NH2, -NH(Gi-C3 alkyl), -N(Gi-C3 alkyl)2,
_NH(C(O) G -C 3 al kyl), -N(c(O

)c3 alkyl)2, -SH -S(CG-C3 alkyl), -
S(OGC-C3 alkyl, -S(0O 2GCG -C3 al ; and s is independently 5 or 6. [0068]
I n anot her aspect, conpounds re described: Formula
VIb'" and pharmaceutical ly accepta ates, solvates,

enanti omers, and r S

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl.
[0072] In another aspect, compounds of the Formula VIf* are described:
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stereoi soners thereof, wherein W and W2 are each independently null
NH, a and c are each independently H, CH3, -0OCH3, -OCH2CH3, or C(OOH Db is
H, CH3, Gy020/0000850-Z; d is Hor C(OOH each n, o, p, pamasgooos49982
i ndependently O or 1; each Zis H wth the proviso that there is at
one in the conpound; each r is independently 2 or 3; each s is

i ndependently 5 or 6; each t is independently Cor 1; each vis 1 or 2; R5

and R are each independently hyd(pgen, deuterium CI1-C4 al kyl,

“OH, -C(O)G-C4 alkyl, -Oaryl, {|Obenzyl, -O(O G -C4 alkyl, -Gi-C3

al kene,

-g -

OH

FsC

Formula VIf’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids;

W;is null, -O-, -N(R)-; and

R is H or C;-C; alkyl,

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(0O)C;-C, alkyl, -C,-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-Cs alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl,

sis 5or 6.

[0073] In another aspect, compounds of the Formula VIg’ are described:
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C3 alkyne, -C(OGC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(G-C3 al kyl),

- S( O G - GBoabioylogoss S( O 2Ci - C3 al kyl . [0069] I n anot her aspastooooewppunds of
the Fornmula Vic' are described: Formula VIcl and pharnaceutically acceptable
salts, hydrates, solvates, prodrugs, enantioners, and stereoisoners

t hereof; wherein W and Ware each independently null, O or NH a and c
are each independently H CH3Q -OCH3, -OCH2CH3, or C(OOH b is H CH3,
C(OOH, or OZ dis Hor C(Q|OH each of n, o, p, and q is independently O
or 1; each Z is independently|lnull, H wth the proviso that there is at

| east one in the co d; e i's independently 2 or 3;

FsC 0

Formula VIg’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

R is H or C;-C; alkyl;

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,

with the proviso that there is at least one
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each s is independently 5 or 6; each t is independently O or 1; each v is 1
or 2; R5 and R are each independently hydrogen, deuterium Cl1-C4 al kyl,
hal ogen, wOMp10/006635Ci - C4 al kyl, -Oaryl, -0O benzyl, -COCpOr@is24/oadoky!
-G -C3 alkene, -G - C3 alkyne, -C(OG-C4 alkyl, NH2, -NH(G -C3 al kyl),
-N(G -C3 alkyl)2, -NH(C(OG-C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(Cr
C3 alkyl), -S(OGC-C3 alkyl, -S(0O2GC -C3 alkyl. [0070] In another aspect,
conpounds of the Fornmula VId'" are describedy Fornmula VId'" and
pharnaceuticalIy<q9ﬁéptable salts, hydrates sm%vate§, pr odr ugs,
enanti onmers, and ereoi sonmers thereof; ein e Z is ind
with the proviso tlhat there is at ' ound:

ndently H,

7~

S
T or Re

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.

[0074] In another aspect, compounds of the Formula VII” are described:

FsC

Formula VII’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;
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each r is independently 2 or 3; each s is independently 5 or 6; each t is
i ndependently 0 or 1; each vis 1 or 2; R5 and R are each independently
hydr ogen,woeutoansossn Ci - C al kyl, hal ogen, -OH, -C(O C - @€¢Talskyoo0499&2 ar yl ,
-O benzyl, -OCC(O G -C4 alkyl, -C-C3 alkene, -G - C3 alkyne, -C(OGC-C4
al kyl, NH2, -NH(C -C3 alkyl), -N(G-C3 alkyl)2, -NH(C(O G -C3 al kyl),
-N(C(O)C-C3 alkyl)2, -SH, -S(Cr C3 alkyl), -S(OG-C3 al kyl, -S(0O 2G -C3
al kyl . [0071] In c@sphheh, ashedtindgeamaudsoraf, the Fornula Vie' are
described: Fornmula Vlie' and pharnaceutically acceptable salts, hydrates,
sol vates, prodrugdché&iahioners, and stereoi soners thereof; wherein W2 is
null, O or NH ¢

(o)

in the compound;

each r is independently 7;

each s is independently 3;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, C(O)CH3, Z, or

W
:LLL ~ Z
Wi is null, -O-, -N(R)-;
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a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOH or 0-Z, dis Hor C(OOH each o, p, and g is independently
Oor 1; eawb2m10/meddswWi th the proviso that there is at | eastr/usp@oiomshe
conmpound; each r is independently 2 or 3; each s is independently 5 or 6;
each t is independently O or 1; each vis 1 or 2; R5 and R6 are each

I ndependent|ly hydrogen, deuterium G -C4 alkyl, halogen, -OH -C(OGC-C 4
alkyl, -OGaryl, -fOida@0zyl-C;a@6(:@nd -C 4 alkyl, -C-C3 al kene, -G - C3

al kyne, C(O)O C4a|kzll NH2, -NH(CG -C 3 aIkI -N(Gi -C 3 al kyl) 2,
“NH(C(O Gi - C 3 aldiyiH, -CIQQH o) @y el gy @amss}ﬁthc mteallicogcuring| ) |
-S(O G -C 3 glik¥leiqs S(O 2G - C3 al kyl .

[0075] In any of the above Formulae, any one or more of H may be substituted
with a deuterium. It is also understood in any of the above Formulae that a methyl
subtituent can be substituted with a C;-Cs alkyl.

[0076] Also described are pharmaceutical formulations comprising at least one
Compound of the Invention.

[0077] Also described herein are methods of simultaneously up regulating
antiinflammation pathways and down regulating proinflammation pathways in a cell
by administering to the cell a Compound of the Invention.

[0078] Also described herein are methods of simultaneously up regulating
antiinflammation pathways and down regulating proinflammation pathways in a
patient in need thereof, by administering to the patient an effective amount of a
Compound of the Invention.

[0079] Also described herein are methods of treating a disease susceptible to
treatment with a Compound of the Invention in a patient in need thereof by
administering to the patient an effective amount of a Compound of the Invention.
[0080] Also described herein are methods of treating diseases associated with
inflammation by administering to a patient in need thereof an effective amount of a
Compound of the Invention.

[0081] The invention also includes pharmaceutical compositions that comprise
an effective amount of a Compound of the Invention and a pharmaceutically
acceptable carrier. The compositions are useful for treating or preventing an
inflammatory disease. The invention includes a Compound of the Invention when
provided as a pharmaceutically acceptable prodrug, a hydrate, a salt, such as a
pharmaceutically acceptable salt, enantiomer, stereoisomer, or mixtures thereof.
[0082] The details of the invention are set forth in the accompanying description
below. Although any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present invention, illustrative
methods and materials are now described. Other features, objects, and advantages of

the invention will be apparent from the description and from the claims. In the
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[0072] In another aspect, conmpounds of the Fornula VIP are

descri bed: Formula VIf and pharmaceutically acceptable salts, hydrates,

sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egtjusedvoneidmze i s H,
-C(O OH or any one of the side chains of the naturally occurring am no
acids; WBis null, -O, -N(R-; and Ris Hor G-C3 alkyl, each v is 1 or
2; R5 and R are each independently hydrogen, deuterium Cl-C4 al kyl,

hal ogen, - OHpecifit£Ddalan€ the zi‘}ipklydled clzﬁhﬁ! b .smgﬁlab&ﬁ}ﬁlWalso-lm(ldE)tﬁE fard al kyl,
- C3 al kene, -Cl1- C3 al ky G-C4 alkyl, NH2, -NH(G - C3a|ky|)

_N(G -C 3 alwyasy the Qomt%belegrbr dletasesawth@mse UN{ﬁ‘@% d);f@ed@t@rwﬁyal; tpchniggyly
-S(G -C 3 al fildienafR hfA usedhelik¥hve th§gﬂgﬁea1§§g al Mmoﬁly'u%dg’rsﬁrod %y

one of ordinary skill in the art to which this invention belongs. All patents and
publications cited in this specification are incorporated herein by reference in their

entireties.

5. BRIEF DESCRIPTION OF THE FIGURES

[0083] Figure 1 is a graphic representation of the data showing the effects of a
Compound of the Invention on IL-10 levels in 3T3-L1 adipocytes.

[0084] Figure 2 is a graphic representation of the data showing the effects of a
Compound of the Invention on TNFa. release.

[0085] Figure 3 is graphic representation of the data showing the in vivo effects

of Compounds of the Invention in an LPS-challenge TNFa mouse model.

6. DETAILED DESCRIPTION OF THE INVENTION

[0086] Inflammation is the underlying cause of and pathological contributor to
many chronic diseases including type 2 diabetes, rheumatoid arthritis, psoriasis,
inflammatory bowel disease, Parkinson’s disease, Alzheimer’s disease, multiple
sclerosis, epilepsy, and cancer, efc. Inflammation is the body’s natural protective
response to insult, injury and infection. The normal inflammatory process is highly
regulated. The process is initiated by a stimulus which leads to the induction of pro-
inflammatory pathways. The response persists while the stimulus is present and is
turned off during the resolving phase of inflammation. During each of these phases
of the inflammatory response different enzymes, receptors, and effectors, are
activated and inactivated. If the stimulus persists, chronic inflammation ensues and
results in an imbalance in the pro- and anti-inflammatory pathways. Current
therapies that target inflammation have been directed in general at single molecular
targets or effectors in single pathways. For example, TNFa antibodies, TNFa
soluble receptors, COX-2 inhibitors, CCR2 antagonists, p38 inhibitors, etc. target
just the pro-inflammatory arm of inflammation. In general these approaches are not

disease modifying and are associated with side effects that result from an
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[0073] In another aspect, conmpounds of the Fornmula VIg' are
descri bed: Formula VIg' and pharnmaceutically acceptable salts, hydrates,

sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egifjusedvoneddm2 R is H
or CG-C3 alkyl; W and Ware each independently null, O or NH, a and c are
each independently H CH3, -OCH3, -OCH2CH3, or C(OOH, b is H CH3, C(O COH,
or OZ dis Hor C(OOH, each n, o, p, and q is independently Oor 1; each
Z is H w tHnibbRnggdovfis@niateay rdspeise. The dimilRassusangtiing Sfbotioeumindeach r

i's independently 2 or 3; each s is independently 5 or 6; each t is

i ndependent |ag;1tlgng@mljpgtory pathways in the normal inflammatory response provides superior
activity in targeting inflammation, disease modifying activity, and a reduced side
effect profile. The Compounds of the Invention possess the ability to inhibit pro-
inflammatory pathways, while simultancously activating anti-inflammatory
pathways. The simultancous targeting of these pathways leads to synergistic
efficacy and thus the two activities must be delivered to the target cell and/or tissue
together.
[0087] The Compounds of the Invention have been designed to bring together
salicylate analogs and omega 3 fatty acids into a single molecular conjugate.
Salicylate analogs inhibit the pro-inflammatory pathway through inhibition of
NFxB. The omega 3 fatty acids including DHA, EPA, and ALA activate the anti-
inflammatory pathway. The Compounds of the Invention thus possess two activities
— the ability to blunt pro-inflammatory activity and the ability to activate anti-
inflammatory activity. Compounds of the Invention exhibit potent NFkB and TNFa
inhibitory activity in a mouse macrophage cell line, RAW264.7, while the individual
components, a salicylate analog and a EFA, alone or in combination together, do
not. The activity of the Compounds of the Invention is substantially greater than the
sum of the components suggesting that the activity induced by the Compounds of

the Invention is synergistic.

DEFINITIONS

[0088] The following definitions are used in connection with the Fatty Acid
Acetylated Salicylate Derivatives, the Fatty Acid Acetylated Diflunisal Derivatives,
and Fatty Acid Acetylated Triflusal Derivatives:

[0089] The term “Compound of the Invention” refers to a Fatty Acid Acetylated
Salicylate Derivative described herein, wherein Salicylate Derivative includes,
without limitation, salicylic acid and substituted salicylates such as aminosalicylic
acid, a Fatty Acid Acetylated Diflunisal Derivative described herein, or a Fatty Acid
Acetylated Triflusal Derivative described herein. The term “Compounds of the
Invention” refers to more than one Compound of the Invention and may be Fatty

Acid Acetylated Salicylate Derivatives, Fatty Acid Acetylated Diflunisal
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each v is 1 or 2; R5 and R are each independently hydrogen, deuterium C -C
al kyl, halogen, -OH, -C(OC-C4 alkyl, -Caryl, -Obenzyl, -OC(OGC-C 4

al kyl, - GveoQ@8iealokmae, -Ci - C3 al kyne, -C(O G -C 4 al kyl pchi®2009Mk{o&2 - C 3

al kyl), -N(G-C3 alkyl)2, -NH(C(OGC-C 3 alkyl), -N(C(OGC -C 3 al kyl) 2,

-SH, -S(Cr C3 alkyl), -S(OGC-C 3 alkyl, -S(0O2C -C3 alkyl. [0074] In

anot her aspect, conpounds of the Fornmula VII' are described: Formula VII'

and phar macawdrivadlhésy Fage apidabdetyls@l Tiflubyl DeriveSvessol soaicadmudiidhugs,
enanti omers, and_stereoi soners thereof; wherein W and W2 are each
i ndependent Ithergef | Theh orapouds of b desation ingfds sy ahdpll peweble kamewhen present

rg%lflIZEJe{s% thasrteégé rE‘ee%aﬁ't‘rﬂdlers i A0S @5 Ga B, PAGRGBARRANY addepbR: - OGS,

salts, hydrates solvates, and prodrugs thereof.

[0090] The articles “a” and “an” are used in this disclosure to refer to one or
more than one (i.e., to at least one) of the grammatical object of the article. By way
of example, “an element” means one element or more than one element.

[0091] The term “and/or” is used in this disclosure to mean either “and” or “or”
unless indicated otherwise.

[0092] Unless otherwise specifically defined, the term “aryl” refers to cyclic,
aromatic hydrocarbon groups that have 1 to 2 aromatic rings, including monocyclic
or bicyclic groups such as phenyl, biphenyl or naphthyl. Where containing two
aromatic rings (bicyclic, efc.), the aromatic rings of the aryl group may be joined at a
single point (e.g., biphenyl), or fused (e.g., naphthyl). The aryl group may be
optionally substituted by one or more substituents, e.g., 1 to 5 substituents, at any
point of attachment. The substituents can themselves be optionally substituted.
[0093] “C1-Cs alkyl” refers to a straight or branched chain saturated
hydrocarbon containing 1-3 carbon atoms. Examples of a C;-C; alkyl group
include, but are not limited to, methyl, ethyl, propyl and isopropyl.

[0094] “C1-C4 alkyl” refers to a straight or branched chain saturated
hydrocarbon containing 1-4 carbon atoms. Examples of a C;-C, alkyl group
include, but are not limited to, methyl, ethyl, propyl, butyl, isopropyl, isobutyl,
sec-butyl and tert-butyl.

[0095] “C;-Cs alkyl” refers to a straight or branched chain saturated
hydrocarbon containing 1-5 carbon atoms. Examples of a C;-Cs alkyl group
include, but are not limited to, methyl, ethyl, propyl, butyl, pentyl, isopropyl,
isobutyl, sec-butyl and fert-butyl, isopentyl and neopentyl.

[0096] “C1-Cg alkyl” refers to a straight or branched chain saturated
hydrocarbon containing 1-6 carbon atoms. Examples of a C;-Cg alkyl group
include, but are not limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, isopropyl,
isobutyl, sec-butyl, fert-butyl, isopentyl, and neopentyl.
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bis H CH3 C(OOCH or 0-Z; dis Hor C(OOH each n, o, p, and g is
I ndependently O or 1; each Zis H wth the proviso that there is at | east
one in theocompoesd; each r is independently 7; each s ipsTiusd@perdent |y 3;
each t is independently O or 1; each vis 1 or 2; R5 and R are each
I ndependent |y hydrogen, deuterium C -C alkyl, halogen, -OH -C(OGC-C4
al kyl, -OGaryl, -Obenzyl, -OC(OGC-C 4 alkyl, -G-C 3 alkene, -C- C3
al kyne, -C(Qp@»7|C 4Tat ki, “ab¥idne o\ Gide Chain@bkhk haturdNy@ccéiridgahkyd ) 2,
-NH(C(O G -C 3 alkyl), -N(C(OGC -C 3 alkyl)2, -SH, -S(C-C 3 alkyl),
-S( 0 Gi - C 3 #ideyps usedhejepomeass wigs shainef anyrmeof the fo)lepme aming pcids:
Isoleucine, Alanine, Leucine, Asparagine, Lysine, Aspartate, Methionine, Cysteine,
Phenylalanine, Glutamate, Threonine, Glutamine, Tryptophan, Glycine, Valine,
Proline, Arginine, Serine, Histidine, and Tyrosine.
[0098] The term “fatty acid” as used herein means an omega-3 fatty acid and
fatty acids that are metabolized irn vivo to omega-3 fatty acids. Non-limiting
examples of fatty acids are all-cis-7,10,13-hexadecatrienoic acid, a-linolenic acid
(ALA or all-cis-9,12,15-octadecatrienoic acid), stearidonic acid (STD or all-cis-
6,9,12,15-octadecatetracnoic acid), eicosatrienoic acid (ETE or a/l-cis-11,14,17-
eicosatrienoic acid), eicosatetracnoic acid (ETA or all-cis-8,11,14,17-
eicosatetraenoic acid), eicosapentaenoic acid (EPA or all-cis-5,8,11,14,17-
eicosapentaenoic acid), docosapentaenoic acid (DPA, clupanodonic acid or all-cis-
7,10,13,16,19-docosapentaenoic acid), docosahexaenoic acid (DHA or all-cis-
4,7,10,13,16,19-docosahexaenoic acid), tetracosapentaenoic acid (all-cis-
9,12,15,18,21-docosahexaenoic acid), or tetracosahexaenoic acid (nisinic acid or all-
cis-6,9,12,15,18,21-tetracosenoic acid).
[0099] A “subject” is a mammal, e.g., a human, mouse, rat, guinea pig, dog, cat,
horse, cow, pig, or non-human primate, such as a monkey, chimpanzee, baboon or
rhesus.
[0100] The invention also includes pharmaceutical compositions comprising an
effective amount of a Compound of the Invention and a pharmaceutically acceptable
carrier. The invention includes a Compound of the Invention when provided as a
pharmaceutically acceptable prodrug, hydrate, salt, such as a pharmaceutically
acceptable salt, enantiomers, stereoisomers, or mixtures thereof.
[0101] Representative “pharmaceutically acceptable salts” include, e.g., water-
soluble and water-insoluble salts, such as the acetate, amsonate (4,4-
diaminostilbene-2, 2 -disulfonate), benzenesulfonate, benzonate, bicarbonate,
bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate, camsylate,
carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate, estolate,

esylate, fiunarate, gluceptate, gluconate, glutamate, glycollylarsanilate,

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
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W is null, -0-, -N(R-;Ris Hor C-C3 alkyl; and e is H -C(OOCH or any
one of the side chains of the naturally occurring am no acids. [0075] In
any of thwoabovweesdssr nul ae, any one or nore of H may be eubaistéogedsni th a
deuterium It is also understood in any of the above Formnul ae that a nethyl
subtituent can be substituted with a G -C alkyl. [0076] Al so described are
phar maceuti cal formulations conprising at | east one Conpound of the

I nvention. [HAroklyndiBioatts sadidd) edttienae,Nacdite, In@bbiotse dhurgiciab@Reeus! y up
regul ating antiinflammation pathways and down regul ati ng proinflanmation

pat hways i n raalats) malsgftea@ﬁwﬁlaé@,émsa tg, énett%ébr@amie aatbipibaira msthylpifate,

[nvent i on. - LOJZR nth S0 deRERE ek R ol B AR RIAIRNR (AL sshybaneous! y. up

regul ating an i'on pat own regul ati’ng “proi’nfl anmat i on
pat hways i n mppthbatendleite, axelt, phleriedd, patyatadhi maherciig2thydtdxg-Ppat i ent an
effective aqlta)lgﬂtﬁlomce eallnbco%nPeS) upggto?ﬁentalt%epllloggﬁa%/ Idlphosphate picrate,
polygalacturonate, propionate, p-toluenesulfonate, salicylate, stearate, subacetate,
succinate, sulfate, sulfosalicylate, suramate, tannate, tartrate, teoclate, tosylate,
tricthiodide, and valerate salts.
[0102] An “effective amount” when used in connection with a Compound of the
Invention is an amount effective for treating or preventing an inflammatory disease.
[0103] The term “carrier”, as used in this disclosure, encompasses carriers,
excipients, and diluents and means a material, composition or vehicle, such as a
liquid or solid filler, diluent, excipient, solvent or encapsulating material, involved in
carrying or transporting a pharmaceutical agent from one organ, or portion of the
body, to another organ, or portion of the body.
[0104] The term “treating” with regard to a subject, refers to improving at least
one symptom of the subject's disorder. Treating can be curing, improving, or at least
partially ameliorating the disorder.
[0105] The term “disorder” is used in this disclosure to mean, and is used
interchangeably with, the terms disease, condition, or illness, unless otherwised
indicated.
[0106] The term “administer”, “administering”, or “administration” as used in
this disclosure refers to either directly administering a compound or
pharmaceutically acceptable salt of the compound or a composition to a subject, or
administering a prodrug derivative or analog of the compound or pharmaceutically
acceptable salt of the compound or composition to the subject, which can form an
equivalent amount of active compound within the subject’s body.
[0107] The term “prodrug,” as used in this disclosure, means a compound which
is convertible in vivo by metabolic means (e.g., by hydrolysis) to a Compound of the
Invention.
[0108] The following abbreviations are used herein and have the indicated

definitions: DCC is dicyclohexylcarbodiimide, CDI is 1,1'-carbonyldiimidazole,

83



[0079] Al so described herein are nethods of treating a di sease susceptible
to treatnent with a Conpound of the Invention in a patient in need thereof
by adm niwoeaniogedss t he patient an effective anount of a&cCarspaanabosi t he

I nvention. [0080] Al so described herein are nethods of treating di seases
associated with inflammtion by adm nistering to a patient in need thereof
an effective anount of a Conpound of the Invention. [0081] The invention

al so incl udeED@m@rmc}e@tﬂsc:cahlquzmﬁbpxbﬁmcatrtlstaiﬁinﬁ@mydrsaﬂ@ﬁdeeHfE?cEsiiye amount
of a Conmpound of the Invention and a pharmaceutically acceptable carrier.

The conposi t4-GnBydpectisdr ipipeigrineetBacpHEp s agid.ev it SeHeylierrcidaPrApdvat or y

di sease. The ] L agl £y ] ovi ded
s o phar macain ooy e S HIER A BTRAAL (AR TYEP L Rt ERRE Y
phar maceut i dattby TRdS epTalthedeaymethehaninoowthane,siisas esiys@rmlueneulfony),ur es

t her eof . [0082L§The details of Lhe invention are set forth in the
acconpanyi ngt HESEPMIEMpeatiEs- 3id hAs bBugh any nethods and materials sinilar
or equivalent to those described herein can be used in the practice or

testing of the present invention, illustrative
COMPOUNDS

[0109] The present invention provides Fatty Acid Acetylated Salicylate
Derivatives according to Formula I, Formula Ia, Formula Ib, Formula I¢, Formula
Id, Formula Ie, Formula If, Formula Ig, Formula II, and Formula I1I as set forth
below. The present invention also provides , a Fatty Acid Acetylated Diflunisal
Derivatives according to Formula IV, Formula I'Va, Formula IVb, Formula I'Ve,
Formula IVd, Formula I'Ve, Formula IVf, Formula IVg, and Formula V, as set forth
below. The present invention additionally provides Fatty Acid Acetylated Triflusal
Derivatives according to Formula VI, Formula VIa, Formula VIb, Formula Vle,
Formula VId, Formula VIe, Formula VIf, Formula VIg, and Formula VII, as set
forth below.

[0110] Described herein are compounds of the Formula I:

Formula I
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ri1, Rz, R3, R4, Wi, Wy, a, b, ¢, d, ¢, the symbol - - - - - ,Z,n,0,p,q,1,8,t,Q,and T
are as defined above for compounds of Formula 1.

[0111] In some embodiments, R, is Cl or F.
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met hods and materials are now described. Oher features, objects, and
advant ages of the invention will be apparent fromthe description and from
t he cl ai nwo 2bm/dobmspeci ficati on and the appended cl ai ns pcrhus2@dngear f or s
al so include the plural unless the context clearly dictates otherw se.

Unl ess defined otherw se, all technical and scientific terns used herein
have the sanme neani ng as conmmonly understood by one of ordinary skill in

the art to woird] t hissothewvenbddanehrs|rongel oAl patents and publications cited
in this specification are incorporated herein by reference in their
entireties. B3R Eh poscgndiosnteAVTHEOF GURES [0083] Figure 1 is a

gr aphi c rep”ﬂ?ﬁﬁtatFp&n@;aﬁﬁﬁgﬁgygfﬁggﬁbng the effects of a Conpound of the

| nvention o IO levels In pocytes. [0084] Figure 2 is a
gr aphi c repr[@$Hijt at irosonaf erhbralidatta, WhdsaNndn dther @hbetitsnteW ais Gonpound of t he

dat & showi ngUPHECEH WiV eF T BRYE I8l BbaAHEEY Oraoh AVRHEASh 1 an -
LPS- chal | enggriidyFa mpusse dRolimets, WEIAN L RPohHESHRb Sl ENs @, il RE | NVENTI ON
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0117] In some embodiments, - - - - - represents a bond.
[0118] In some embodiments, a and ¢ are each independently H, CH3, -OCH3,
-OCH,CHzs, or C(O)OH;

In some embodiments, b is O-Z, Z is

(o)

A —

and tis 1.

[0119] In some embodiments, d is C(O)OH.

[0120] In some embodiments n, o, p, and q are each 1.
[0121] In some embodiments, n is 0.

[0122] In some embodiments, Z is

and ris 2.

[0123] In some embodiments, Z is

and ris 3.

[0124] In some embodiments, Z is



[0086] Inflammation is the underlying cause of and pathol ogi cal contri butor
to many chronic diseases including type 2 diabetes, rheumatoid arthritis,
psori asi swoi2ofomsosat ory bowel di sease, Parkinson's di seaee/usAdop/ogioser’ s
di sease, multiple sclerosis, epilepsy, and cancer, etc. Inflammation is the
body's natural protective response to insult, injury and infection. The
normal inflanmmtory process is highly regulated. The process is initiated
by a stinmulus which | eads to the smduction of pro inflammtory pat hways.
The response persists while th imulus is present and is turned off
during the resol ving phase of i During each of these phases of
the inflammtory response dif ors, and effectors, are
activated and inactivated. |f~the i i , chronic inflanmation
ensues and results in an inbal ance inrthe pro- and anti-inflamrmatory
pat hways. Current therapies that target inflammatioh have been directed in
general at singl endsliesul ar targets or effectors in single pathways. For
exanmpl e, TNFa_anti bodi es, TNFa sol uble receptors, COX-2 inhibitors, CCR2
ant agoni st s,[ B%ﬂ inH?%F?%ﬁ@QOigm?ﬁ&ﬁ%Pget just the pro-inflammatory arm of
i nfl ammation. I n general these(apy{oaches are not

0

| anmati on.

& —

and s is 6.
[0126] In some embodiments, tis 1.
[0127] In some embodiments, Q is C(O)CHas.
[0128] In some embodiments, Q is Z.

[0129] In some embodiments, Q is

[0130] In some embodiments, Q is
O

2

o)

T
[0131] In some embodiments, T is H.

[0132] In some embodiments, T is C(O)CHa.

[0133] In some embodiments, T is Z.

[0134] In some embodiments, ¢ is any one of the side chains of the naturally

occurring amino acids.
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di sease nodifying and are associated with side effects that result from
ani nbal anced i nfl ammatory response. The sinultaneous targeting of both the
pro- and wottaebdsammat ory pat hways in the nornmal infl aroatuseqoone®ponse
provi des superior activity in targeting inflamration, disease nodifying
activity, and a reduced side effect profile. The Conpounds of the Invention
possess the ability to inhibit pro inflammtory pathways, while

si mul t aneougy3sct i waddngerabddimemt| gt ory pat hways. The si nmul t aneous
targeting of these pathways |eads to synergistic efficacy and thus the two
activities riflt36lpe ﬁwthvrel lugfratiye cpdodigiegis: cempoungdn gf e Forgulad arpfetcher |

[ 0087] The qBHF%QBQS of the Invention have been designed to bring together
salicyl ate anal ogs and onmega 3 fatty acids into a single nolecular
conjugate. Salicylate Gnalogs inhibit the pro-inflamuatory pathway through
i nhi bition of NFKlilﬁ mega 3 fatty acids including DHA, EPA, and ALA

activate the anti tory pathway. The Conpounds of the Invention thus

possess two acti Vi n- the ability to blunt pro-inflanmatory activity and
the ability to activat t i nf (o] AVARTox AV | SVY ounds of the
| nvention exhi bit po®én and VINF

I-1

[0137] Described herein are compounds of the Formula Ia:

R 0
Ry
OH
Rj o)
R4 —
O r S
Formula Ia

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ri1, Rz, R3, Ry, 1, and s are as defined above for compounds of Formula Ia.
[0138] In some embodiments, R, is Cl or F.
[0139] In other embodiments, Rz is Cl or F.
[0140] In some embodiments, r is 2.
[0141] In some embodiments, 1 is 3.
[0142] In some embodiments, s is 5.
[0143] In some embodiments, s is 6.
[0144] In some embodiments, t is 1.
[0145] In other illustrative embodiments, compounds of Formula Ia are as set

forth below:
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inhibitory activity in a nouse macrophage cell |ine, RAWG64.7, while the

i ndi vi dual conponents, a salicylate analog and a EFA, alone or in

conbi nat iwo 20mgesissr, do not. The activity of the Conporgaarsedootninms2
Invention is substantially greater than the sum of the conponents
suggesting that the activity induced by the Conpounds of the Invention is
synergi stic. DEFINI TIONS [0088] The following definitions are used in
connection with the Fatty Acid Acetylated Salicylate Derivatives, the Fatty

Acid Acetylated Diflunisal Derivatives, and Fatty Acid Acetylated Trifl usal
Derivatives: [0089] TheefmHMConpound of the Invention" refers to a Fatty
Acid Acetylated SalicylLaie Derivative described herein, wherein Salicylate

Derivative includes, wthout limtation, salicylic acid and substituted
salicylates such as amngsSalicylic acid, a Fatty Acid Acetylated Difl unisal
Derivative described hePei; “at e _A d PN f | usal
Derivative described herein. The term "Conpounds of the Invention" refers
to nore than one Conpound of the I|Inventladn and may be Fatty

Q/COZH

@]
O VNNV
Ia-2
OH
s
F 0
O E— — — P I — .
I1a-3
OH
Ioe
Cl O
O4k\/A\::/A\==/A\::/A\==/A\::/A\==/A\-
Ia-4
OH
T
@)
O4k\/“\==/A\:=/A\==/A\==/A\==/A\==/A\-
Ia-S
and
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Acid Acetylated Salicylate Derivatives, Fatty Acid Acetyl ated

Di fluni sal Derivatives, Fatty Acid Acetylated Triflusal Derivatives, or sone
conbi nat iwo 20fvewemss. The Conpounds of the Invention i nclpagdarsasvyg/oaeve2 al |
possi bl e i sonmers, stereoisoners, enantioners, diastereoners, tautoners,
pharmaceutically acceptable salts, hydrates, solvates, and prodrugs
thereof. [0090] The articles "a" and "an" are used in this disclosure to
refer to one or nore than @re (i.e., to at | east one) of the grammti cal
object of the articte. By vay of exanple, "an elenent" means one el enent or
nore than one el enent. 091IP The term"and/or" is used in this disclosure
to nmean either "and" *6‘ unl ess indicated otherw se. [0092] Unl ess

ot herwi se specifically defijhed, the term"aryl" refers to cyclic, aromatic
hydr ocar bon groups t hat to 2~naropmaticALin i nel udiRg nonocyclic or
bi cyclic groups such as phenyl, i ere containing two
aromatic rings (bicyclic, etc.), the angmatic rings of the aryl group may
be joined at a single point (e.g., biphenyl), or fused (e.g., naphthyl).
The aryl grdOpdelay Peswpeid bazid are saimpourtdstof thajoramdadb: nore substit uents,
e.g., 1 to 5 substituents, at any

R4 a . c p
R Wa
2 ~N
W, 5 q z
b d
R3 o
Ry

Formula Ib

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Rz, R3, R4 Ry, Ry, R3°, Ry and Wy, Wy a,¢,b,d,n,0,p,q,Z, 1,8, t, and T are
as defined above for the compounds of Formula Ib.

[0147] In some embodiments, R, is Cl or F.

[0148] In other embodiments, R3is Cl or F.

[0149] In some embodiments, W, is O.

[0150] In some embodiments, W is O.

[0151] In some embodiments, a and ¢ are each independently H, CH3, -OCH3,
-OCH,CH3s, or C(O)OH;

In some embodiments, b is O-Z, Z is

89



poi nt of attachnment. The substituents can thensel ves be optionally
substituted. [0093] "Cl1-C3 alkyl" refers to a straight or branched chain
sat ur at edwbydrooosessson cont ai ni ng 1-3 carbon atons. Exampcearsedosmsdssz C3

al kyl group include, but are not limted to, nethyl, ethyl, propyl and

i sopropyl. [0094] "Cl-C4 alkyl" refers to a straight or branched chain
saturated hydrocarbon containing 1-4 carbon atons. Exanples of a G -C al kyl
group include, but are not Iiniteg t.@, nethyl, ethyl, propyl, butyl,

i sopropyl, isobutyl, sec-butyl an Ot)ert-butyl. [0095] "Cl1-C5 al kyl™ refers
to a straight or branched chai n saljurated hydrocarbon containing 1-5 carbon
atons. Exanples of a Cl-C5 al kyl up i e not limted to,

met hyl , ethyl, propyl, butyl, p yl, N pyl , butyl, sec-butyl and
tert-butyl, isopentyl and neopentyl. [0Q96] "C -C alkyl" refers to a

strai ght or branched chain saturated hydrocarbon contdining 1-6 carbon
atons. Exanpndsiof. a G -C al kyl group include, but are not limted to,

nmet hyl , ethyhisﬁrop¥4§)butyl pentxlh(ﬂggéhi i sopropyl,

[ me embodiments,

[0153] In some embodiments n, o, p, and q are each 1.

[0154] In some embodiments, n is 0.

[0155] In some embodiments, Z is

and ris 2.

[0156] In some embodiments, Z is

and ris 3.

[0157] In some embodiments, Z is

and s is 5.

[0158] In some embodiments, Z is
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i sobutyl, sec-butyl, tert-butyl, isopentyl, and neopentyl.[0097] The term
"any one of the side chains of the naturally occurring am no acids" as used
herei n newo0a/®sase chai n of any one of the foll ow ng arcmwsamowbsas?2

| sol euci ne, Al ani ne, Leucine, Asparagine, Lysine, Aspartate, Methionine,
Cystei ne, Phenyl al anine, d utamate, Threonine, G utam ne, Tryptophan,

A ycine, Valine, Proline, Arginine, Serine, Hi stidine, and Tyrosine. [0098]
The term "fatty amdd'isas used herein neans an onega-3 fatty acid and fatty
acids that are_netabolized jn vivo to onega-3 fatty acids. Non-limting
exanpl es of P&y akl yenegrabodiments, t7s 10, 13- hexadecat ri enoi ¢ aci d,
a-linolenic (e (Al ¢ -9 2. 15-octadecatrienoic acid), stearidonic
acid (STD or[ﬁgﬁ“ﬁ- Ci @02]569%%0,(%@-@%&1? éi_?'at etraenoi c acid), eicosatrienoic
acid (ETE or[0&é1]- ci & donig dmgdimente T o3&()CeRoi ¢ aci d), eicosatetraenoic
acid (ETA or,_a//-c -8,1 1,14, 17- eicosatetraenoic acid), eicosapentaenoic
acid (EPA or[oi?él- c Inssamg er&?%ﬁ@ﬁt—s’ jg}scf)lsapent aenoi ¢ aci d), docosapent aenoic
aci d (DPA, qhyganodanbedilhaive 2idboGingmts! cdlpddl Bf ESndlas B5 aReRtaenoi

aci d), docosahexaenoic acid (DHA or all-crs-

4,7,10, 13, 1dotBbdlosnsahexaenoi ¢ acid), tetracosapentaenocic acid (all-cis-

0O

@] @)

Ib-1
and
0
@OMNH
o) o A A A A
Cre
0
0 _ —_ _ —_ _ —_—
Ib-2

[0164] In another aspect, compounds of the Formula Ic are described:
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9, 12, 15, 18, 21- docosahexaenoi ¢ acid), or tetracosahexaenoic acid (nisinic
acid or allc -6,9,12,15,18,21-tetracosenoic acid). [0099] A "subject" is a
mammal , ewgQ.2p10200b0ssan, nouse, rat, guinea pig, dog, cat pChass@/oe®sz pig,

or non-human prinmate, such as a nonkey, chinpanzee, baboon or rhesus.

[0100] The invention also includes pharmaceutical conpositions conprising
an effective anount of a Conpound of the Invention and a pharmaceutically
acceptable carrier. The invention includes a Conpound of the Invention when
provided as a pharpgaceutigplly acceptable prodrug, hydrate, salt, such as a
pharmaceutically a-&eptabl- salt, ant i ps, sStereoiso m Xt 8Ires
thereof. [01R .

e.g., watersol up
(4, 4- diam nost , 2 -disul fonatg), benzenesul|fonate, benzonate,
bi carbonate, b alg~lbitartrate, borate, brom d¢gputyrate, calcium
caIC|un1edet%1e, .’/}Iat: carbonate, chloride, citrdate, clavulariate,
di hydrochl ori de, ed

gtaii/Jzi;sylate estol ate,
0

Formula I¢

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ri, Rz, R3, R4, Wi, Wy, a,¢,b,d,n,0,p,q, Z, 1, 8, and t are as defined above
for the compounds of the Formula Ic.
[0165] In some embodiments, R, is Cl or F.
[0166] In other embodiments, R3is Cl or F.
[0167] In some embodiments, W, is O.
[0168] In some embodiments, W is O.
[0169] In some embodiments, a and ¢ are each independently H, CH3, -OCH3,
-OCH,CH3;, or C(O)OH.
[0170] In some embodiments, b is O-Z, Z is

and tis 1.

[0171] In some embodiments, d is C(O)OH.

[0172] In some embodiments n, o, p, and q are each 1.
[0173] In some embodiments, n is 0.

[0174] In some embodiments, Z is
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esylate, funarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexaf | uor ophosphat e, hexyl resorci nate, hydrabam ne, hydrobrom de,

hydr ochl owodeiopeosexynapht hoat e, i odi de, isothionate, | &CTraise09/049982

| act obi onate, |laurate, magnesium nmalate, nal eate, nandel ate, nesyl ate,

met hyl brom de, nethylnitrate, methylsulfate, nucate, napsylate, nitrate,

N- et hyl gl ucam ne amoni um salt, 3-hydroxy-2- naphthoate, ol eate, oxal ate,
pal mtate, pampate (I|,|-methen -bs§-2-hydroxy-3- napht hoat e, ei nbonate),
pant ot henat e, phosphate/diphosg e, picrate, polygal acturonate,

propi onate, p-toluenesul fonate, |$alicylate, stearate, subacetate,

succi nate, sulfate, subsalicy e, tartrate, teoclate,
tosylate, triethiodide, and wvdkera ) An "effective anount”
when used in connection with a Conpoupd of the Inwention is an anount
effective for treating or preventing an inflammtory di sease. [0103] The
term"carrier", amduse?l in this disclosure, enconpasses carriers,

exci pients, and diluents and ans a material, conposition or vehicle, such
as a liquid @V%ol i 4909 ‘*éP?O‘gﬁ?‘F%féanf IS exci pi ent, solvent or encapsul ating
material, involved in carrying or transporting a pharnaceutical agent from
one organ, or portion of the 0)

& —

and ris 3.

[0176] In some embodiments, Z is

and s is 5.

[0177] In some embodiments, Z is

and s is 6.
[0178] In some embodiments, tis 1.
[0179] In some embodiments, T is H.
[0180] In some embodiments, T is C(O)CHs.
[0181] In some embodiments, T is Z.
[0182] In other illustrative embodiments, compounds of Formula I¢ are as set

forth below:
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body, to another organ, or portion of the body. [0104] The term"treating"
wth regard to a subject, refers to inproving at |east one synptom of the
subj ect ' swoi2sowaderss Treating can be curing, inproving, @®CTAS2000M39982
partially ameliorating the disorder. [0105] The term"disorder” is used in
this disclosure to nean, and is used interchangeably with, the terns

di sease, condition, or illness, unless otherw sed indicated. [0106] The
term"adm nister”, "am nistering", or "admnistration" as used in this

di sclosure refers o jeither directly adm nistering a conpound or

phar maceuti cal | @ ept@bl € s&lit of the compound or a conposition to a
subj ect, or admRiFELing a drug derivative qr anal og of the conpound or
pharmaceutically acceptable salt o d C sh&==OM\to the

subj ect, which can f/6%m an equival ent anount of active conpound within the
subj ect's body. [0107] The term "prodrug," as used in this disclosure,
means a conpound which is convertible ilg-lvivo by netabolic neans {e.g., by
hydrol ysis) to a Conpound of the

©f: m/\/\O)K/E/\:/\Z/E/E/\Z/\
o\

Ie-2
0O

0 A AL AL AL AL
A

© 5
Ie-3
0O
O
OO
o)\ O :
Ic-4
0
A e
OOW
O)\ o ;
Ic-5
0 O
CﬁLNHWJ\OH
o HN\[(\/_\/_\/W/
N\ o ;
Ic-6
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I nvention. [0108] The foll ow ng abbreviations are used herein and have the
i ndi cated definitions: DCC is dicyclohexylcarbodiimde, CD is

1,1 - car bwoyboidosesdazol e, EDC i s PCT/US2009/049982

| - Et hyl - 3-[ 3- di net hyl ami nopr opyl ] car bodi i m de hydrochl ori de, HEPES is

4- (2- hydroxyet hyl ) -1 - pi per azi neet hanesul fonic acid, SAis salicylic acid,
5-ASA is 5-aminosalicylic acid, SDS is dodecyl sulfate (sodiumsalt), TNF
is tunor necrosis facdQr o TRIS is Tris(hydroxynethyl)am nonethane, Ts is

tosyl (p-toluenesulonyl), RT js roomtenperature, and h is hour. COVPOUNDS
[ 0109] The preseqt Vent j oyi~d€s Fat Ty WCT d MCet Wat ed’Sal Nyl at e
Derivatives acindﬁ',to Formulg | , Fornula la, Formula Ib, Formula Ic,

7]

Formula 1d, Fo aol e, Fornulaolf, Fornmula Ig, Formula Il, and Formula |11
as set forth bel ow |The present invention also provides , a Fatty Acid
Acetyl ated DiflunOSah Derivatives according to Formula IV, Fornula I Va,
Formula 1Vb, Formula IVc, Formula IVd, Fgynula |IVe, Fornula |IVf, Fornula
Vg, and Formula V, as set forth bel owIThe present invention additionally

provi des Fatty Acid Agetyl at Trifl usal
SR g

HN

0
AN o

Y

Ic-8
O,
Y
O
N
L
O% ;
Ic-9
0 : _
[:[ N VoV VT
H
0 O
o)\ ;
Ic-10
and
Q — O
N N
Ol
O
041\
Ic-11

[0183] In another aspect, compounds of the Formula Id are described:
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Derivatives according to Formula VI, Formula Via, Fornmula VIib, Fornula Vlc,
Formula Vid, Formula Vle, Fornmula VIf, Formula VIg, and Fornmula VII, as set
forth belwwo.20{odbd@8s Descri bed herein are conpounds of treTRBRONGI0R99B? :
Forrmula I and pharnmaceutically acceptable salts, hydrates, solvates,
prodrugs, enantioners, and stereoisoners thereof; wherein R, R, R3, R4,
W, W, a, b, ¢, d, e, the synbol , Z, n, o, p, q, r, s, t, Q and T are as
defi ned above for conmpounds of Fopmula I. [0111] In sone enbodinments, R2 is
Cl or F.[0112] In other erﬁ)odl menfls, R3is O or F. [0113] In sone

enbodi nents, W is O [011] In spnme enbo nts, {Wis O [0115] In sone
embodi ments, W is Ry ' i YV12u\ed with a G-C
al kyl . I n other enbodi

Formula Id

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri, Rz, R3, Ry Wy, Wy, a,b,¢,d,n,0,p,q, Z, 1, 8, and t are as defined above
for the compounds of the Formula Id.
[0184] In some embodiments, R, is Cl or F.
[0185] In other embodiments, Rz is Cl or F.
[0186] In some embodiments, W, is O.
[0187] In some embodiments, W is O.
[0188] In some embodiments, a and ¢ are each independently H, CH3, -OCH3,
-O CH,CH3, or C(O)OH;

In some embodiments, b is O-Z, Z is

and tis 1.

[0189] In some embodiments, d is C(O)OH.

[0190] In some embodiments n, o, p, and q are each 1.
[0191] In some embodiments, n is 0.

[0192] In some embodiments, Z is
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[0116] In sone enbodi nents, Wis N In other enbodinents W2 is N
substituted with a G -C alkyl. In other enbodinents, W2 is an oxidized N
[0117] | rweaum/@adssdi nents, represents a bond. [0118] | rcyaseoosmidd: nent s,
a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, In sone
enbodi nents, bis OZ Zis andt is 1. [0119] In sone enbodinents, d is
C(OOH [0120] In sonme enbodinents n, o, p, and q are each 1. [0121] In
sonme enbodi nents, n is O. [012%] Lm sonme enbodinments, Zis and r is 2.
[0123] In sone enbodi nents, Z i nd r is 3. [0124] In sone enbodi ments, Z
isand s is 5.

and ris 2.

[0193] In some embodiments, Z is

and ris 3.

[0194] In some embodiments, Z is

and s is 5.

[0195] In some embodiments, Z is

and s is 6.
[0196] In some embodiments, tis 1.
[0197] In some embodiments, T is H.
[0198] In some embodiments, T is C(O)CHs.
[0199] In some embodiments, T is Z.
[0200] In other illustrative embodiments, compounds of Formula Id are as set

forth below:
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[0125] In sone enbodi nents, Zis and is 6. [0126] In sone enbodinents, t
is 1. [0127] In sonme enbodi nents, s C(OCH3. [0128] In sone enbodi nents,
Qis Z [Wd29jo/dosossome enbodi nment s Q is [0130] In sonepremusdioemos2 Qi s
[0131] In sone enbodinents, Tis H [0132] In some enbodinents, T is C(OCH

[0133] In sone enbodinents, T is Z [0134] In sone enbodi nents, e is any
one of the side chains of the naturally occurring am no acids.[0135] In
sonme enbodi ments, e®s H [013® In other illustrative enbodi nents,
conpounds of the kot Nl/a\l/aroe s set forth below 1-1

o)
0 — — — — P I .
Id-1
0 0
CI\@fL”/V\O A A A A
o)
O — — — — - — .
1d-2
0 0
F\dLHMO o o o o . .
o)
O — — — J— — E— .
Id-3
o0~
Cr
o)
0 P —_ - N — — .
Id-4
o~
o
o)
O — J— — J— [ [ .
1d-5
and
o
o)
o)
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[0137] Described herein are conpounds of the Fornula la: Formula la and
phar maceutical ly acceptable salts, hydrates, solvates, prodrugs,

enant i omewe,20enmdemser eoi soners thereof; wherein RL, R, pPRB/USBMbo/ong9sand s
are as defined above for conpounds of Fornmula la. [0138] In sone

enbodi nrents, Ris C or F. [0139] In other enbodinments, R3is O or F.
[0140] In sone enbodinents, r is 2. [0141] In sone enbodinents, r is 3.
[0142] In some enbodi nents, s is 5 [014¥ In sone enbodinents, s is 6.

[0144] In sone enbodi nent s, is 1. [0145] In other |IIustrat|ve
embodi nent s, %%pouhu@%erﬁm%wampau%wf&? Eqrmuyla de pregiesaibefa- |
R4
z
Ro O/
Rs o
R4
z
Formula Ie

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
wherein

Ri, Rz, R3, R4, Z, 1, 8, and t are as defined above for the compounds of

Formula Ie.

[0202] In some embodiments, R, is Cl or F.
[0203] In other embodiments, Rz is Cl or F.

[0204] In some embodiments, Z is

and ris 2.

[0205] In some embodiments, Z is

and ris 3.

[0206] In some embodiments, Z is



la-2 la-3 la-4 la-5 andla-6 [0146] Descri bed herein are conmpounds of the
Formula Ib: Fornmula Ib and pharmaceutically acceptable salts, hydrates,

sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egtjusedvoneissz R1, R ,
R3, R4, RI' , R' , R , R4 and WM,W, a, ¢, b, d, n, o, p, q, Z, r, s,
t, and T are as defined above for the conpounds of Formula Ib. [0147] In
sone enbodinents, R2 is O or F. [0148] In other enbodinments, R3is C or
F. [0149] In sone enbodi nents, W,is O

(o)
p —

and s is 5.

[0207] In some embodiments, Z is

and s is 6.
[0208] In some embodiments, tis 1.

[0209] In other illustrative embodiments, compounds of Formula Ie are as set

forth below:
@)
LT T T T T
@)
O AN NN NN :
Ie-1
and
@)
LT T T T
@)
A
Ie-2

[0210] In another aspect, compounds of the Formula If are described:
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[0150] In sone enbodinents, W2 is O [0151] In sone enbodi nents, a and c
are each independently H CH3, -0OCH3, -OCH2CH3, or C(OOH, In sone

enbodi nenwe,20tn/ios0s® Z, Z isand t is 1. [0152] In some ewbodisowatosgosd i s
C(OOH [0153] In sone enbodinents n, o, p, and q are each 1. [0154] In
sone enbodi ments, n is 0. [0155] In sone enbodinents, Zis and r is 2.
[0156] In sone enbodinents, Zis and r is 3. [0157] In sone enbodi nents, Z
is and s is 5. [0158} In qug enbodi ments, Zisand s is 6. [0159] In sone
embodi ments, t is 1.} t

R, o
Wi b d
0 q
W,

Formula If
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ry, Ry, R3, Ry Wy, Wy, a,b,¢,d,Z,0,p, q, 1, 8, and t are as defined above for

the compounds of the Formula If.

[0211] In some embodiments, R, is Cl or F.

[0212] In other embodiments, Rz is Cl or F.

[0213] In some embodiments, W is O.

[0214] In some embodiments, W is O.

[0215] In some embodiments, a and ¢ are each independently H, CH3, -OCH3,
-O CH,CH3, or C(O)OH;

[0216] In some embodiments, b is O-Z, Z. is

and tis 1.

[0217] In some embodiments, d is C(O)OH.

[0218] In some embodiments n, o, p, and q are each 1.
[0219] In some embodiments, n is 0.

[0220] In some embodiments, Z is
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[0160] In sone enbodinments, T is H [0161] In sone enbodinents, T is
C(OCH3. [0162] In sonme enbodinments, Tis Z [0163] In other illustrative
enbodi nenwe,2omempands of Fornula Ib are as set forth becwowsddohosand | b- 2
[0164] In another aspect, conpounds of the Forrmula Ic are described: Formul a
| c and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantionmers, and stereoisoners thereof; wherein Rl, R, R3, R4, W, W, a, c,
b, d, n, o, p, g, Z r, s, and,t e as defined above for the conpounds of
the Formula Ic. [0165] In sone( odinents, R2 is C or F.

e

and ris 2.

[0221] In some embodiments, Z is

and ris 3.

[0222] In some embodiments, Z is

and s is 5.

[0223] In some embodiments, Z is

and s is 6.
[0224] In some embodiments, t is 1.
[0225] In other illustrative embodiments, compounds of Formula If are as set

forth below:
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[0166] In other enbodinents, R3is Cd or F. [0167] In sone enbodi nents, W
Is O [0168] In sone enbodinents, W2 is O [0169] In sone enbodi nents, a
and c ar eweaofvidonmspendently H, CH3, -OCH3, -OCH2CH3, oPCTC(USp@bl04498170] In
sone enbodi nments, bis OGZ Zis andt is 1. [0171] In sone enbodinents, d
iIs C(OOH [0172] In sone enbodinents n, o, p, and q are each 1. [0173] In
sone enbodi nents, nis 0. [0174] In sone enbodinents, Zisand r is 2.
[0175] In sonme enbodinmenps, Zis and r is 3. [0176] In sone enbodi nents, Z
is and s is 5.

o — — — — — — >
If-2
and
If-3

[0226] In another aspect, compounds of the Formula Ig are described.

R, 0

OH

Formula Ig
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ri, Ry, R3, Ry, W3, R, €, 1, and s are as described above for the compounds of
Formula Ig.
[0227] In some embodiments, W3 is O.
[0228] In some embodiments, ¢ is sec-butyl.
[0229] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids.
[0230] In some embodiments, r is 2.
[0231] In some embodiments, 1 is 3.

[0232] In some embodiments, s is 5.
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[0177] In sone enbodinents, Zis and s is 6. [0178] In sonme enbodi nents, t
iIs 1. [0179] In sone enbodinents, Tis H [0180] In sone enbodinents, T is
C( O CH3. WoOL8ijookssssone enbodi nents, T is Z [0182] |n echasediowmsz ative
enbodi ments, conpounds of Fornmula Ic are as set forth below lc-1 Ic-2 Ic-3
lc-4 1c-51c-6lc-7 1c-8 Ic-9

[0233] In some embodiments, s is 6.

[0234] In some embodiments, t is 1.

[0235] In other illustrative embodiments, compounds of Formula Ig are as set

forth below:

@)

H
N — — — — — —
O
O
Ig-1
and
Cr
O R —_— — —_— JR—
O

Ig-2

[0236]

Formula 11

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein
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lc-10 and lc-11 In another aspect, conpounds of the Formula Id are
descri bed: Formula 1d and pharnmaceutically acceptable salts, hydrates,
sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egtjusedvoneissz R1, R ,
R3, R4 WM, W, a, b, ¢, d, n, o, p, q, Z r, s, and t are as defined above
for the conpounds of the Fornula Id. [0184] In sonme enbodinents, R2 is C
or F. [0185] In other enbodiments, R3is O or F. [0186] In some

enbodi ment s,R\VR, IR, R, WOIB.(h, bre, aodrmleegyﬁwé,n ments,Z\W ol 6, £r, 5{, oxg&hdrm somne
embodi ment s, alréjl asa c?e%n%d ?1{)oeveefgl(r: ?onln nodu?lrc)iggg Egrtnlluxfa IT. CHB’ -OOHs, -0 GRas, or
A0 OH, p

[0237] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or

F. In some embodiments, W; is O. In some embodiments, W, is O.

[0238] In some embodiments, W, is N. In other embodiments W; is N

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.

[0239] In some embodiments, W, is N. In other embodiments W, is N

substituted with a C-Cg alkyl. In other embodiments, W, is an oxidized N.

[0240] In some embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z and Z is

T S
2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

r S
and S is 3. In some embodiments, t is 1. In some embodiments, Q is C(O)CH3, In

some embodiments, Q is Z. In some embodiments, Q is
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In sonme enbodinents, bis OGZ Zis andt is 1. [0189] In sone enbodi nents,
dis C(COOCH [0190] In sone enbodinents n, o, p, and q are each 1. [0191]

I n sone ewbadiomeodss, n is 0. [0192] In some enbodi ment spCZ/uSI@OM49982 S 2.
[0193] In sone enbodinents, Zis and r is 3. [0194] In sone enbodi nents, Z
is and s is 5. [0195] In sone enbodiments, Zis and s is 6. [0196] In sone
enbodi nents, t is 1. [0197] In sone enbodinents, T is H [0198] In sone
enbodi ment s,[0341]s C(dadBembodiments, Q is

0

%

o)

T
[0242] In some embodiments, T is H. In some embodiments, T is C(O)CH3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0243] In another aspect, compounds of Formula I1I are described:

d b R
W, N
Z
~ A u
W q n
¢ P a o

Formula II1

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein
Wi,Wy, - ---- ,a,b,c,d,n,0,p,q,7Z,1,8,t,u,Q, T, e, W3, R are as defined above
for compounds of Formula II1.
[0244] In some embodiments, R, is Cl or F. In other embodiments, R;is Cl or
F. In some embodiments, W; is O. In some embodiments, W, is O.
[0245] In some embodiments, W, is N. In other embodiments W; is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0246] In some embodiments, W, is N. In other embodiments W, is N

substituted with a C-Cg alkyl. In other embodiments, W, is an oxidized N.
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[0199] In sone enbodinents, T is Z [0200] In other illustrative

enbodi nents, conpounds of Fornula Id are as set forth below Id-1 1d-2 1d-3
| d-4 | d- Swendiwbo6oss0201] | n anot her aspect, conpounds ofcrhms26t0nma | e are
described: Fornula Ie and pharmaceutically acceptable salts, hydrates,

sol vates, prodrugs, enantioners, and stereoisoners thereof; wherein Rl, R
R3, R4, Z, r, s, and t are as defined above for the conpounds of Formula
le. [0247] In some embodiments, - - - - - represents a bond. In some embodiments,

a and c are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z and Z is

T S

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

o .

and s is 6. In some embodiments, t is 1. In some embodiments, Q is C(O)CHs. In

some embodiments, Q is Z. In some embodiments, Q is
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[0202] In sone enbodinents, Ris C or F. [0203] In other enbodi nents, R3
is G or F. [0204] In sone enbodinents, Zis and r is 2. [0205] In sone
enbodi nenwe,20t/dososand r is 3. [0206] I n some enbodi ment $CTAISR@®QMEIS2 i S 5.
[0207] In sone enbodinents, Zis and s is 6. [0208] In sonme enbodi nents, t
is 1. [0209] In other illustrative enbodi nents, conmpounds of Formula le are
as set forth below le-I and le-2

[0248] In some embodiments, Q is
0]

2

o)

T
[0249] In some embodiments, T is H. In some embodiments, T is C(O)CHj3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0250] In yet another aspect, compounds of the Formula IIla are described:

(o),
N
-
Q Wiy b d
0
q z
,,f(J(7;f’Lg\f\r7/(/L)\\vvg//
o

Q

Formula I1Ia

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Wi,Wy, - ---- ,a,b,c,d,n,0,p,q,7Z,1,8,t,Q, T, e, W3, R are as defined
above for compounds of Formula ITla.
[0251] In some embodiments, W, is O. In some embodiments, W is O.
[0252] In some embodiments, W, is N. In other embodiments W; is N

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
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[0210] In another aspect, conpounds of the Fornula If are described: Formnmul a
I f and pharnmaceutically acceptable salts, hydrates, solvates, prodrugs,
enant i omewe,20enmemser eoi somers thereof; wherein Rl, R , PRB/USBDOMI9ISY, a, b,
c, d, Z o, p, q, r, s, and t are as defined above for the conpounds of the
Formula 1f. [0211] In some enbodinents, R2 is O or F. [0212] In other
enbodi nents, R3is O or F. [0213] In sone enbodi nents, W is O [0214] In
some enbodi r[ﬁmsaq V\Pnicﬁfn&mlb&ﬁﬂaéﬂts|W2m1@6ﬁh6ﬂérﬁ[§tfﬂlﬁlentﬁmgl\c are each

i ndependent |y or C(OOH, [0216] In_sone
embodi nent s, substltgte@wzth azcx G &]11?&11 tlnu%hei embodinyents, N5k oxiizsdNrent s, d is
(O A [0254] In some embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CH;, -OCHj3, -OCH,CH3;, or C(O)OH. In some
embodiments, b is O-Z, Z is

r S
2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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[0218] In sone enbodi ments n, o, p, and q are each 1. [0219] In sone
enbodi nents, n is 0. [0220] In sone enbodi nents, Zisand r is 2. [0221] In
sonme enboaormemimeosZ is and r is 3. [0222] In some enbodiPOEniss009d49982 and s
is 5. [0223] In sone enbodinents, Zis and s is 6. [0224] In sone
enbodi ments, t is 1. [0225] In other illustrative enbodi nents, conpounds of
Formula If are as set forth below If-11f-2 and 1f-3

and s is 6. In some embodiments, t is 1. In some embodiments, Q is C(O)CHs. In

some embodiments, Q is Z. In some embodiments, Q is

[0255] In some embodiments, W3 is O. In other embodiments, W5 is N(R). In
further embodiments, W3 is NH. In some embodiments, ¢ is any one of the side
chains of the naturally occurring amino acids. In some embodiments, ¢ is H.

[0256] In some embodiments, Q is
O

2

o)

T
[0257] In some embodiments, T is H. In some embodiments, T is C(O)CH3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0258] In other illustrative embodiments, compounds of Formula IIT and Il1a

are as set forth below:

0 COH
a2 a2aaaas o™
II-1

o )

0O O

VoV VI VIV HN OH‘
I11-2
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[ 0226] In anot her aspect, conpounds of the Fornula I g are descri bed.
Formula 1 g and pharmaceutically acceptable salts, hydrates, solvates,

pr odr ugs,wenarwdoesser s, and stereoi soners thereof; wher ePOTRE2008049988,

R4, W8, R e, r, and s are as descri bed above for the conpounds of Formula
lg. [0227] In sonme enbodi nents, WBis O [0228] In sone enbodi nents, e is
sec-butyl. [0229] In sone enbodi nents, e is any one of the side chains of
the naturally occurring am no acids. [0230] In sonme ebodi neAts, r is 2.
[0231] In sone enbodinents, r is 3. [0232] In sone enbodjmgnts, s is

5.10233] In sone enbodinents, s is 6. [0234] Inposone enk hrents, t is 1.
\ N\ N\ /N /N /S r—z 0
HN NH
0

111-3
HO,C OH
0
v=\/=\/=\/=\/=\/=\/_/< /N
HN NH
O ;
111-4
HO,C OH
0
— — — _/—O
N }-—NH
H 3 :
111-5
HO,C ~ OH
e\ e\ e\ e\ = NH
HN
111-6
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[0235] In other illustrative enbodi nents, conpounds of Fornula Ig are as
set forth below Ig-I and Ig-2 [0236] In another aspect, conpounds of the
Formul a Iwoans/memsr i bed Fornul a |11 and pharnmaceuti cal | ycamse@oalpdoe2 sal ts,
hydr at es, sol vates, prodrugs, enantioners, and stereoi soners thereof;
whereinRl, R, R3, R4, WM, W, a, b, ¢, d, e, the synbol , Z, n, o, p, q, r,
s, t, Q and T are as defined above for conpounds of Fornmula Il. [0237] In
some enbodi nents, R2 is O or F. In other enbodirre ts R3<Ds C or F. In

sonme enbodi nents, W _is O_In sgne enbodinents V\2 0238] In sone
enbodi nents, W is-N ottrer” e imEnts” W7is Nst?'édvmthaCl C
alkyl. I'n other enbodinents, W is an oxidized NO
111-7
0 COH
SV VoV HN—< />-o
0
I11-8

'®) =
0 6
\f\,—:§§9,a\\__4€) O ~_NH
6
HN @)
Ow

6
111-9
[0259] Compounds of the Formula IV are also described herein:
(0);
/4 0 q
F —_— el n p W2
@) a C
Q
Formula IV

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein Wi, Wy - - - - - ,a,b,c,dn,0,p,q,7Z,1,8,t,u, Q, e, W3, and R are
as defined as above for Formula IV,
[0260] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W, is NH.
[0261] In some embodiments, W, is N. In other embodiments W; is N

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
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[0239] In sone enbodiments, W2 is N. In other enbodinments W2 is N
substituted with a CG-C 6 alkyl. In other enbodi nents, W2 is an oxidi zed N.
[ 0240] | rweaum/mudsedi nents, represents a bond. In sone ecwageemeni®s2za and c
are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH In sone

enbodi nents, bis OGZ and Zis andt is 1. In sone enbodinents, dis
C(OOH In sone enbodinents n, o, p, and q are each 1. In sone enbodi nents,
nis 0. In S[OEEZ]eﬂbﬁdédﬁ&ﬂérﬁbodZmbﬁtsawgld:i\li $n dthed EmBddi@EnteMpOdiINTENtS, Z i'S
and Sis 3. In sone enbodi nent s is 1. In sone_enbodinents, Qis C(O CH3.
In some enboybtined Wil qSi-Es alkl. slar?éheéﬁﬁ@aﬂwf%wz@%p@@mﬂmn some

enbodi nent s s | QQQQl_r;gg]Iﬁ Hp i rrent S,
Tis O) O%ﬂ so%S erﬁ)%)rgb%%&tg Tis Z %ﬁtssaollﬁogld'e é}nﬁgﬁt‘sgﬁﬁgﬁl 5§ a

one of the saaimla:ahaieﬁtsh i0flepichédenlgtHirGHY, yOG €6 LHOU Hg FronG( @ HisIn domasorre
enbodi nents, e [b %3% I n anot her aspect, conpounds of Fornmula IIl are
descri bed: I%‘FWFHGIWI Zis

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,

enanti oners, and stereoisoners thereof;: wherein W W, , a, b, c, d, n, o,
p, q, Z, wo2s10/e088, Q T, e, WB, R are as defined abovecrasaonpmends of
Forrmula 111. [0244] In sonme enbodinents, R2 is C or F. In other

enbodinents, R3is O or F. In sone enbodinents, W is O In some
enbodi nents, W2 is O [0245] In sone enbodinments, W is N In other

enbodi ment s M siis 6 NIssddsd drhbidedetvk ths & G sdmadkhyddimbits 00 eH. enboet nents, W
is an oxidized N, [0246] In sone enbodi nents, W2 i s N. In other enbodi nents
W2 is N substpbodieentynQ i G Hg & sapne cmbpdimpss, @ ithbdihomasembgpdimgntg
oxi di zed N [(9%47] In sonme enbodi nents, represents a bond. In sone
enbodi ments, “a and ¢ are each independently H, CH3, -OCH3, -OCH2CH3, or
C(OOH In sone enbodinents, bis O and Zis andt is 1. In sone
enbodi nents, d is C(OOH In sone ernpodinents n, o, p, and q are each 1. In
sone enbodi nents, nis O In sone enpodi mer{}vg, Zis

~

- Z
e
[0264] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is -
C(O)OH. In some embodiments, W3 is —NR-. In some embodiments, W3 is O.

[0265] In another aspect, compounds of the Formula I'Va are described:

F
0
OH
F
o)
A=
r S

Formula I'Va
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein r and are as defined above for Formula I'Va.
[0266] In some embodiments, r is 2. In some embodiments, r is 3. In some
embodiments, s is 5. In some embodiments, s is 6.

[0267] lustrative compounds of Formula I'Va include:
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and r is 2. In sone enbodinents, Zis and r is 3. In sonme enbodinents, Z is
and s is 5. In sone enbodinents, Zis and s is 6. In sone enbodinents, t is
1. In somwoentmsosents, Qis C(O CH3. In some enbodi nenteT/URN009/0£998t N sonme
enbodi ments, Q is[0248] In sonme enbodinents, Qis [0249] In sone

enbodi nents, T is H In sone enbodinents, Tis C(OCH3. In sone

enbodi nents, T is Z. |In sone enbodinents, e is any one of the side chains

of the naturally occurring am \ AT / e is H [0250]
I n yet another aspect, coRyounds of the Fornula IHa are described: Fornula
H a and pharnmaceutically agceptable salts, hydrates, solvates, prodrugs,

enanti oners, and sterepof¢ners thereof: wherein WL 5\ W, , a, b, ¢, d, n, o,

p, q, Z r, s, t, Wy R are as defi ned above for compounds of
Fornmul a Hi a. 2

= , and
IVa-1

IvVa-2
[0268] In another aspect, compounds of the Formula I'Vb are described:

F
O
d n c r
WWZWM
Wi q
b d
F O
/L

O

Formula I'Vb

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,

wherein Wy, W, a,b,¢c,dn,0,p, q, Z1, s, and t are as defined above for
Formula IVDb.
[0269] In some embodiments, W, is O. In other embodiments, W is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

115



[0251] In sone enbodi nents, W is O In sone enbodi nents, Wis O [0252] In
sone enbodi nents, W is N In other enbodinents W is N substituted with a
G - C al kywo 2bro/ootdser enbodi ments, W is an oxidi zed N. [ ®298]52000/03B8E

enbodi mrents, Wis N In other enbodinents Wis N substituted with a G-C

al kyl . I'n other enbodinments, W2 is an oxidized N. [0254] In sone

enbodi nents, represents a bond. In sone enbodi nents, a and ¢ are each

i ndependently H, CH3, -OCH3, - , or C(OOH In sonme enbodinments, b is
OZ Zis andt is 1. In sone enb ﬂnents, dis C(OOH In some enbodi nents
n, o, p, and q are each 1. In sonellenbodi nents, nis 0. In sone

enbodi nents, Zis andr is 2. | e i S, s and r is 3. In sone
enbodi ments, Zis and s is 5. |l&a&one odi nent 3 isand s is 6. In sone
enbodi ments, t is 1. In sone enbodinentsg, Qis C(OGH3. In sone

enbodi nents, Qis Z |In sonme enbodinments, Qis [0255] I n sonme enbodi nments,
VB is O |n athéy 1 emodicnmitiosimdids,idsis N(G)OHI 1in famé babodimeodinyeng, andW i s NH.

In sonme enbodi nents, e is any one of the side
are each 1. In some embodiments, n is 0.

[0270] In some embodiments, Z is

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

T S
bl

and s is 6. In other embodiments, Z is not H. In some embodiments, t is 1.

[0271] lustrative compounds of Formula I'Vb include:
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chains of the naturally occurring am no acids. In sone enbodi nents, e is H.
[0256] In sone enbodinents, Qis [0257] In sone enbodinents, Tis H In
sonme enboaorenmimeoss i s C(O) CH3. In some enbodi nents, T PETAIS2000/038E

enbodi nents, e is any one of the side chains of the naturally occurring

am no acids. In some enbodinents, e is H [0258] In other illustrative
enbodi nents, conpounds of Fornula Il and IHa are as set forth below H-I
S II-6/11-8111-9 [0259] Conpounds of the Formula IV

[11-2111-3 III-41rI-
are al so describe

F 0
A~ |
IVb-1
IVbh-2
IVb-3
RO B g
S o GUAVAVAVAVAVE
F H 6
o)
o)\ o ,
IVb-4
Ti__#
S G4 GUAVERUIPEGS
F o)
o)
o)\ O ,
IVb-5
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,

enanti oners, and stereoi soners thereof; wherein W, W, , a, b, ¢, d n, o,
p, q, Z, wo2s10/6088, Q e, WB, and R are as defined as abwws2000049982 mul a
V. [0260] In sonme enbodiments, W is O In other enbodinments, W is NH 1In
sone enbodi nents, Wis O In other enbodinents, W2 is NH [0261] In sone
enbodi nents, W is N In other enbodinments W is N substituted with a G-C
al kyl. In other enbodinments, W is an pxp-gi zed N.[0262] In sone

enbodi ments, Wis N In other enbodinents Wis N substituted with a G-C

al kyl . In ot e bodi rre@ts W2 is an oxidized N. [0263] In sone

enbodi nents, rig bo d. n glone enbodi nents, a and ¢ are each
B - QHor C(O)C]—I I n sone errbodi nents, b is

i ndependently H,

OZ Zis and trs & 1_sone empdi OO T enbodi ment s
n, o, p, and q are each {. In sone nbodlnents nis 0. In sone
enbodi nents, Zis and p 2. In some enbodinents, Zis

IVb-7

Oy -OH
j\;/\/H o o R R R o
' Wr/_\\,/_—\\,/__\\//_“\//_"\/__\/_"\/
H
O

IVb-11

[0272] In another aspect, compounds of the Formula I'Ve are described:
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and r is 3. In sone enbodinents, Zis and s is 5. In sonme enbodi nents, Z
isand s is 6. In sonme enbodinments, t is 1. In sonme enbodinments, Qis H 1In
ot her enmbwoi20niosnssQ i s C(O CH3. I n sonme enbodi nents, QPCI/UB200004BENE
enbodi ments, Qis [0264] In sone enbodinments, e is any one of the side
chains of the naturally occurring am no acids. In sone enbodi nents, e is H.
In other enbodinents, eis - C(OOH In sone enbodinents, WBis -NR-. In
sone enbodi npats, WB~s O [0265] In another aspect, conpounds of the
Forrmula |IVa are ribed: Forrnmula IVa .‘d pharmaceutically acceptabl e
salts, hydrates, $, prodrugs, enaptioners, and stereoi soners
t hereof; wherein|r e as defined abfg [0266] I n sone
enbodi nments, r ¢ bedi nent ! 'mgﬂ& S is
G$Eyla

5. I n sone enbodi nEN
| Va i nclude: | Va-I

Y4

Formula I'Ve

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein W, Wy, a,b,¢,d,n,0,p, q, Z, 1, s, and t are as defined above for
Formula I'Ve.
[0273] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
X -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)
X -

T S

and ris 2. In some embodiments, Z is
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| Va-2 I n anot her aspect, conpounds of the Formula |IVb are descri bed:

Formul a 1 Vb and pharmaceutically acceptable salts, hydrates, solvates,
enant i omewe,20emdems er eoi soners thereof, wherein W, W, par/us2000/0488n, o0, p,
g, Zr, s, andt are as defined above for Fornula IVb. [0269] In sone
enbodi rents, W is O In other enbodinments, W is NH In sone enbodi nents,
Wis O In other enbodinents, W2 is NH In sone enbodi nents, a and c are
each independently H, CH3, -OCH3,,+ OCH2CHs, or C(O OH, In some enbodi nents,
bis 0-Z Zisand t is 1. In soére)enbodiments, dis C(OOCH In some

enbodi nents n, o, p, and q are dach 1. In some enbodinents, nis 0. [0270]
In sone enbodi nents, Zis and‘.{ odi nents, Zis andr is 3.
In some enbodi ments, Zis -

and ris 3. In some embodiments, Z is

(o)

2 —

r S
and s is 5. In some embodiments, Z is

(o)

P —

r 5 .
and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is
not H. In other embodiments, Z is not -C(O)CHs. In some embodiments, tis 1.

[0274] Ilustrative compounds of Formula I'Vc¢ are:

= Q
) ) Y Y YV VoV
@)
HO ,
IVe-1
= Q
) )y Y VY VYV
_J ° ,
IVe-2
IVe-3
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and s is 5. In sone enbodinents, Zis and s is 6. In other enbodi nents, Z
Is not H In sone enbodinents, t is 1. [0271] Illustrative conpounds of
For mul a Iwb 201oodosase: | Vb-1 1Vb-2 1Vb-3 1Vb-4 | Vb-5]Vb-6 PUbAB20004881 Vb- 9

I Vb-10 and 1 Vb-11 [0272] In another aspect, conpounds of the Formula |Vc
are described: Formul a 1 Vc and pharnmaceutically acceptable salts, hydrates,
sol vat es, prodrugs, enantioners,

F O OH o
0 —\ =\ =\ =\ =\ —
T

F
IVce-4

o) Q
HO H/:\/:\/:\/:\/:\/:\/
) NH
NH
pOa @
F

IVe-S

)

0]

(D H:_/_N;_/\z/\z/\z/\z/\z/\z/\
Cre

F
IVe-7
[0275] In another aspect, compounds of the Formula IVd are described:
F
V4
-~
O
F
!
V4
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and stereoi soners thereof; wherein W,, W, a, b, ¢, d, n, o, p, q, Z, r, s,
and t are as defined above for Formula IVc. [0273] In sone enbodi nents, W
is O |n woheromadsedi mrents, W is NH |n sonme enbodi nentsr/odsem/o@9st n ot her
enbodi nents, W2 is NH. In some enbodi ments, a and c are each independently
H CH3, -OCH3, -O CH2CH3, or C(O OH, In sone enbodinents, bis OGZ, Zis
and t is 1. In sone enbodinents, dis C(COOCH In sone enbodi nents n, o, p,
and q are each 1. In sone enbodi nentFermild BVv®. | n sone enbodi ments, Z is
and r is 2. In sone enbodinents, Zisand r is 3. In sonme enbodinents, Zis
and s is 5. 4 phameacewiselll nespiablesalts hydentes, padvages. prodsegreciambiolFfent s, at

nost one Z i FE‘B diments, Zis not H In other enbodi nents, Z
X ot e o ' ) ) ’
is not - C(O)aélqllg‘gerédl?sn soma%e odi nents, t is 1. [0274] Illustrative

conpounds of For muhcacih\/ r.ax; end 1 afc a$ defined above for Formula IVd.

[0276] In some embodiments, Z is

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, t is 1.

[0277] In another aspect, compounds of the Formula I'Ve are described:
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IVc-2 1'Ve-31Ve-4 1Ve-5 and 1 Ve-6 | Ve-7 ther aspect, conmpounds of the
Formula 1Vd are described: Formul a | vd and pharmaceutically acceptable

sal ts, hywoavswocmsl vat es, prodrugs, enantioners, and SPETABREONEIIS2
thereof; wherein Z, r, s, and t are as defined above for Formnula IVd.

[0276] In sone enbodinents, Zis and r is 2. In sone enbodi nents, Z is and
r is 3. In sone enbodinents, Zis and s is 5. In sone enbodinents, Zis and
S is 6. In spge enpdi nents, t is 1.

(0);

O i O
Wﬂm
W
0" oP 2 ] S

Formula IVe

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein Wy, Wy a, b, ¢, d,0,p, q, Z, 1, 8, t, and u are as defined above for
Formula I'Ve.
[0278] In some embodiments, W, is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH. In some embodiments, b is O-Z, Z is

(o)
X -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)
P -

r 5 .
and ris 2. In some embodiments, Z is
(0)
2 -
r S

and ris 3. In some embodiments, Z is
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[0277] In another aspect, conpounds of the Fornmula IVe are
descri bed: Formul a | Ve and pharmaceutically acceptable salts, hydrates,
sol vat es,wpnotvaegms enanti oners, and stereoi soners ther egrjusedveneon2 W, W
a, b, ¢, d, o, p, q, Z r, s, t, and u are as defined above for Fornula
I Ve. [0278] In sone enbodinents, W is O In other enbodinents, W is NH
In sonme enbodi nents, Wis O In other enbodinents, W2 is NH. In sone
enbodi ments, a and ¢ are each i,ndgpendently H, CH3, -OCH3, -OCH2CHs, or
CCOOH In HWEGMmmFEMS,b“ OZ Zis andt is 1. In sone
enbodi nents, d is CCOOH In so o, p, and q are each 1. In
sone enbodi nents, nis 0. In isand r is 2. In sone
enbodi nents, Zis andr is 3.~-®n s [ , Zisand s is 5. In sone
enbodi nents, Zis and s is 6. In somerenbodimentss t is 1. [0279] An
illustrative conmpound of Fornmula IVe is: ’

and s is 5. In some embodiments, Z is

(o)
X -

T S

and s is 6. In some embodiments, t is 1.

[0279] An illustrative compound of Formula IVe is:

[0280] In another aspect, compounds of the Formula I'Vf are described:

F
() I
E OH
(@]
)
O W5 r
Y=
O
Formula I'Vf

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein e, W3, R, 1, and s are as defined above for Formula I'VT.
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[0280] In another aspect, conpounds of the Fornula |IVf are described:
Formul a I Vf and pharmaceutically acceptable salts, hydrates, solvates,
pr odr ugs,wenarwdoeeser s, and stereoi soners thereof; wherePoTas2008/044982r, and
s are as defined above for Fornmula |IVf.[0281] In some enbodi ments, WB is O

I n sone enbodi nents, e is sec-butyl. In other enbodinents, eis -C(OOH In
still other enmbodinments, eis H In some enbodi nents, Wis -NR-. | n sone
enbodi ment s,[0¥81]s Oln édﬂnesaﬁ@oo&ﬂﬂbm@iwem(s IZsonge @nsbdimedts,2> is k&c-B@YE In
enbodinents, Zis andr is I n sone enbodi nents, Zis and s is 5. In some

embodi nent s, oﬂzerueglb&ﬁan@ts,@ 1&3—%@9%@ sEibslRr eEedimants, § ig H. I s@pg
ITustrati veen%qnﬂangwfs RRCMH & rhMmbSHiUAE: WYis . IVhoifre dnfbodiments,

Zis

r S .
and ris 2. In some embodiments, Z is
(0)
s f—
r S

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, t is 1.

[0282] Ilustrative compounds of Formula I'Vf include:
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and 1 Vf-4 [0283] In another aspect, conpounds of the Fornmula IVg are
descri bed: Formul a 1 Vg and pharmaceutically acceptable salts, hydrates,

sol vat es,wpnotvoegms enanti oners, and stereoi soners ther egirjusedvonedss2 R, WL, W
, a b, ¢, d n, o, p, q Z r, s, andt are as defined above for Formula
IVg. [0284] In sone enbodinents, W is O In other enbodinents, W is NH
In sone enbodi nents, Wis O In other enbodinents, W2 is NH |In sone

enbodi nents, a and c are each iodependently H CH3, -OCH3, -O CH2CH3, or
C(OOH In some enbodinents, b i Z S Spe

enbodi nents, dis CCOQ In Ne eMbodMnents nY o, Vp, d&nd are each 1. In
some enbodinents, NHHS4XO. dadsone enbodiments, Zis and r is 2. In sone
enbodi nments, Z isand r3. dn sone enbodinents, Zis and s is 5. In sone

enbodi nents, Z is

IVi-1

IVf-2

@NWE/\Z/\
F O o "
F O COH

IVL-3
and

0

RV VeV Ve VoY
Q Q o—/<_/——NH

1vi-4
[0283] In another aspect, compounds of the Formula IVg are described:
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and s is 6. In sone enbodinents, at nost one Zis H In sone enbodi nents, Z
is not H In other enbodinents, Zis not -C(OCH 3. In sone enbodi nents, t
is 1. [02A86]20iddosmsr ati ve conpounds of Fornul a 1Vg incl ederuskasgrokovandl Vg- 2
[0286] In another aspect, conpounds of the Fornmula V are described: Formula
V and pharnaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoisoners thereof; wherein W, W, , Q a, b, c, d, e,
VB, n, o, p,Fg s, and t are as defined above for Forrmula V. [0287]

I n sone enbodi Ny y is O In sqye enbodi ments, W is NH In sone

enbodi nents, Wi sone enbodilfrents, W2 is NH [0288] In sone

enbodi nents, W n ot her enbddi nents W is N substituted with a G-C
al kyl . In other NS a 8|<__£dized N.

n cp r S

Formula IVg

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein R, Wi, Wy, a, b, ¢, d, n,0,p, q, Z, 1, s, and t are as defined above for
Formula IVg.
[0284] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
X -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)
X -

T S

and ris 2. In some embodiments, Z is
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[0289] In sone enbodi ments, W2 is N. In other enbodinments W2 is N
substituted with a G -C alkyl. In other enbodinents, W2 is an oxidized N
[ 0290] | rweanm/mudsedi nents, represents a bond. In sone ecwageemeni®s2za and c
are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH In sone
enbodi nents, bis OZ Zisand t is 1. In sonme enbodinents, dis C(OOH In
sone enbodi nents n, o, p, and q are each 1. In sone enbodinents, nis 0. In
sone enbodinents, Zis andr is 7,t1n sone enbodinents, Zis and s is 3. In
sone enbodinments, t is 1. In s )errbodi ments, Qis C(OCH3, In sone
enbodi nents, Qis Z 1In sone e Qis [0291] In sone enbodi nents,
e is any one of the side chai | ly\aecurring amno acids. In
sonme enbodi ments, e is H In-other > is CCOOH In sone
enbodi mrents, Wis -NR-. In sonme enbodinents, WissO. [0292] Al so described
herein are conpounds of the Formula VI:Fornmula VI ahd pharmaceutically
accept abl e saldtrss 3 hirdhoaicasnbeiidyi@ts,&5is prodrugs, enantioners, and
st ereoi soners thereof; .

(o)

2 —

T S

di nents,

and s is 5. In some embodiments, Z is

(o)
P -

r 5 .
bl
and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is

not H. In other embodiments, Z is not -C(O)CHs. In some embodiments, tis 1.

[0285] lustrative compounds of Formula IVg include:
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wherein W, W, , a, b, ¢, dn, o, p, g9, Z, r, s, t, u, Q e, W, and R are
as defined above for Fornmula VI. [0293] In sone enbodi nents, W is O In

ot her enbwodi2omntos)ssW is NH. I n sone enbodi nents, Wis @cTius2abiers?2

enbodi ments, W2 is NH [0294] In sone enbodinents, W is N In other

enbodi mrents W is N substituted with a G-C alkyl. In other enbodi nents, W
is an oxidized N. [0295] In sone enbodinents, W2 is N In other enbodi nents
W2 is N substituted with a G-C alkyl. In other enbodinments, W2 is an

oxi di zed N. [0296] Yn, sone enbodi nents, represents a bond. In sone

enbodi nents, a and 2f¢ each i ndependently H CH3, -OCH3, -OCH2CH3, or
C(OOH In sone enbsd| nents, bis OZ Zis andt is 1. In sone

enbodi nments, d is C(O)S In some enbodi ments n, o, p, and q are each 1. In
sonme enbodi nent s, i € In sonme enbodinents, Zis and r is 2. In sone
enbodi nents, Z i s @nd s & In some enbodinents, Zisand s is 5. In sone

enbodi ments, Z is o 04 NH
o) HN_/_ )_/\z/\z/\:/\:/\:/\:/\

Ivg-2

[0286] In another aspect, compounds of the Formula V are described:

F

Formula V

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein Wi, Wy, - - - - - ,Q,a,b,c,d, e, Ws,n,0,p,q,7Z, 1,8, and t arc as
defined above for Formula V.
[0287] In some embodiments, W, is O. In some embodiments, W, is NH. In
some embodiments, W5 is O. In some embodiments, W5 is NH.
[0288] In some embodiments, W, is N. In other embodiments W; is N
substituted with a C-Cg alkyl. In other embodiments, W, is an oxidized N.
[0289] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0290] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CH;, -OCHj3, -OCH,CH3;, or C(O)OH. In some

embodiments, b is O-Z, Z is
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and s is 6. In sone enbodinents, t is 1. In sone enbodinents, Qs H 1In
ot her enbodi nents, Qis C(OCH3. In sone enbodinents, Qis Z In sone
enbodi nenwe,2010/4060850297] I n sone enbodi nents, e is any eoe/uUstome9s? de
chains of the naturally occurring amno acids. In sonme enbodinents, e i
In other enbodinents, eis - C(OOH In sone enbodi nents, WB is -NH. |
sone enbodi nents, WB is O [0298] In another aspect, conpounds of the
Forrmul a Via are descri bed: Forgul Vi a and pharnaceutically acceptable
salts, hydrates, solvates, prodr gts, enanti oners, and stereoi soners

t hereof; wherein r and s are as |flefi ned above for Fornmula Via.[0299] In
sone enbodinments, r is 2. In } is 3. In some enbodi nents,
s is 5. In sonme enbodi nents, S%is & trati ve conpounds of
Formula Via include: Vla-1 and r S

s H
n

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)
X —

T S

and ris 7. In some embodiments, Z is

(o)
P -

T S
bl

and s is 3. In some embodiments, t is 1. In some embodiments, Q is C(O)CH3, In

some embodiments, Q is Z. In some embodiments, Q is

[0291] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is —
C(O)OH. In some embodiments, W3 is —NR-. In some embodiments, W3 is O.

[0292] Also described herein are compounds of the Formula VI:
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VIl a-2 [0301] In another aspect, conpounds of the Fornula VIb are descri bed:
Formula VIb and pharmaceutically acceptable salts, hydrates, solvates,
enant i omewe,20emdems er eoi soners thereof, wherein W, W, par/us2000/0488n, o0, p,
g, Zr, s, and t are as defined above for Fornula VIb. [0302] In sone
enbodi rents, W is O In other enbodinments, W is NH In sone enbodi nents,
Wis O In other enbodinents, W2 is NH In sone enbodi nents, a and c are
each independently H, CH3, -OCH3, - Qd@tata Vvior C(O)C]—I In some enbodi nents,
bis OZ, leandtlsl In sone enmbadi ments, d is C(OOH In sone

embodi nent s ad pharmpaceytiglly a%ta@mh&, hydFptese bl Ve BERGEEH SNANHOMSTSY. [ 0303]

I n sone enboa h@?e?%o?sor%réﬁlef"e'&? r is 2. In sone enbodinents, Zis and r is 3.
I n sonme enbodi nen I S ’

wherein Wy, Wy - - - - - ,a,b,c,dn,0,p,q,7Z,1,8,t,u,Q, e, W3, and R are
as defined above for Formula VI.
[0293] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W is NH.
[0294] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0295] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0296] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some
embodiments, b is O-Z, Z is

o)t

2 —

r S

—

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

o)t

P -

T S

—

and ris 2. In some embodiments, Z is

o)t

P -

T S

——

and ris 3. In some embodiments, Z is
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and s is 5.
1. [0304]

I n sone enbodinents, Zis and s is 6. In sone enbodi nents, t
Il lustrative conpounds of Formula VIb include:VIb-1 VIb-2 VIb-3

VI b-4 VI bwb\btwdeodsb-7 VI b-8 VIb-9 VIb-10OVIDb-11 and VI bet2/Use@05kvosn

anot her

aspect,

conpounds of the Formula Vic are described: Fornula Vic

(o)
X —

T S

and s is 5. In some embodiments, Z is

(o)
X -

T S

2

and s is 6. In some embodiments, t is 1. In some embodiments, Q is H. In other

embodiments, Q is C(O)CHj3. In some embodiments, Q is Z. In some embodiments,

Qis

[0297]

In some embodiments, ¢ is any one of the side chains of the naturally

occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is -

C(O)OH. In some embodiments, W3 is -NH-. In some embodiments, W3 is O.

[0298]

In another aspect, compounds of the Formula VIa are described:
0
OH
FsC O

Formula VIa

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;

wherein r and s are as defined above for Formula Vla.
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoisoners thereof; wherein W, W, a, b, ¢, d, n, o,
p, 4, Z, wo?2s810/mss5t are as defined above for Fornul a VicT/Uyse@oekossn sone
enbodi nrents, W is O In other enbodinents, W is NH In sone enbodi nents,
Wis O In other enbodinents, W2 is NH In some enbodinments, a and ¢ are
each independently H CH3, -OCH3, -O CH2CH3, or C(O OH, In sone

enbodi ment s,[0299]s OtZsonde drflbdtlimenth,S id2. IMsEAIEMBILAGHhRENES, 16sdBe C(O OH. I n
sone enbodi ments_ n, o, p, and q are each 1. [0307] In sone enbodi nents, n
is 0. In sorinbodisBentiens 8. ysone pbpdimpais,» ispn sone enbodi nents, Z is and r
is 3. In so odj I i . .embodi nents, Zis and s
is 6. In 30@3%0(1?1%%%@\:6 ‘étrﬂpr%r)ll)lfs} %fleed@llﬁzsﬂ}I!LQ n?c(ril’ﬁ%()ne enbodi nents, Zis
not H In other enbodi nentsGOA is not -C(OCH 3. In sone enbodi nents, t is

1.
F3C @) s
Vlia-1
and
CO,H
Fs;C
O
o — — — — —
Via-2

[0301] In another aspect, compounds of the Formula VIb are described:
i i n g P r
o} q S
b d o)
FsC /L

@)
Formula VIb

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,

wherein Wy, W, a,b,¢c,dn,0,p, q, Z1, s, and t are as defined above for
Formula VlIb.
[0302] In some embodiments, W, is O. In other embodiments, W is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is
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[0308] Illustrative conpounds of Fornmula Vic are: Vlc-1Vlic-2 VIc-3 Vic-4
Vlc-5 Vlic-6and Vic-7 [0309] In another aspect, conpounds of the Formula Vid
are descrwbedio/derssul a VId and pharmaceutical |y accept alpce/tsadbwsqgoRydr at es,
sol vates, prodrugs, enantioners, and stereoi sonmers thereof; wherein Z, r,
s, and t are as defined above for Forrmula Vid. [0310] In sone enbodi nents,
Zisand r is 2. In sone enbodinents, Zis and r is 3. In some enbodi nents,

Zis
o)t

—

!

2

T S

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1. In some embodiments, n is 0.

[0303] In some embodiments, Z is

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, t is 1.

[0304] lustrative compounds of Formula VIb include:
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and s is 5. In sone enbodinents, Zisand s is 6. In sone enbodinents, t is
1. [0311] In another aspect, conpounds of the Forrmula Vle are descri bed:
For mul a \Wve 2arwhopdsar maceuti cal | y acceptabl e salts, hydraceas2aolovdses,
prodrugs, enantioners, and stereoisoners thereof; wherein W, W, a, b, c,
d o p, q, Z r, s, and t, are as defined above for Fornula Vle. [0312] In
sone enbodi nents, W is O In other enbodinents, W is NH In sone

enbodi nents, Wis O In g her enbodinents, W2 is NH. In sonme enbodi nents, a
and c are each independeﬁtly H CH3, -0OCH3, -OCH2CH3, or C(OOCH. In sone
enbodi nents, bis OZ Zgs and tgois 1. In sone enbodinents, dis C(O OH

In sone enbodi nents n, =6 p,om&Wﬂﬁwmodi ment s,
nis 0. In sone -m:@v ZYNnd'r i 2.V 1nSonee di nents, Z isand

ris 3. In some enbodiyrents,0Z is ,
Vib-1
0
SMNANNANNNN
o —/\—/—/\—/ \—/\—
0
RSP
O )
VIb-2
0
F5C /(L 0 AN AN LA A A
0
VIb-3
0 0
/E:fl\c/\/\o
Fs = == == = = =—
F4C 0
o)\
VIb-4
0
0 0 AN A A A A
[o e GUAVAVAVVAVS
H o
F5C 0
o)\ o
VIb-5
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and s is 5. In sone enbodinents, Zis and s is 6. In sonme enbodi nents, t is
1. [0314] An illustrative conmpound of Formula Vlie is: [0315] In another
aspect, ocwopowmdsissf the Formula VIf are described: For malrarsybod/oagve2
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantiomers, and stereoisoners thereof;whereine, WB, R r, s, and t are as
defi ned above for Fornmula VIf. [0316] In sone enbodinents, Ws O In sone
enbodi ments, e is sec-butyl. In other enbodinents, eis -C(OOH In still

ot her enbodi nents, e is In sone enbodi ments, Wis -NR-. In sone

enbodi nents, Wis O odinments, r is 2. In sone enbodinents, r is
3. I n sone enbodi ne o Ymeny 8, s AS one

enbodi ments, t iRC I I'ystrative conpounds of Forrmula VIf include:
and [0318] In anothe & ct, conpounds of the Fornmula Vig are
descri bed: Fornula Vig

2

VIb-6
@)
CLTL o
eo . 0 W
04*\ © :
VIb-7

o Q
/[::jié\NH/A\“/\j/j\OH
FLC o HNW\/—\/
o\ 0

2

VIb-8

o Oy -OH
j\;/\/H o o o R o o
NW(ﬁ\/f—“\/f—\w/——\v/—“\/’—\V/——\V/
N
J@ﬁ
FsC ;i\ o
o)

2

VIb-9

o) 0
/[::j:%\o/\j/ﬂ\OH
Fo o N WW
AN o

Vib-10

2
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein RW,W, a, b, ¢, d, n, o,
p, 4, Z, wo2s810/msst are as defined above for Fornul a Vigr/yse@@koossn sone
enbodi mrents, W is O |In other enbodinments, W is NH In sonme enbodi nents,
Wis O In other enbodinments, Wis NH In sone enbodinents, a and c are
each independently H CH3, -OCH3, -O CH2CH3, or C(O OH, In sone

enbodi nents, bis OZ Zigapdt is 1. In sone enbodiments, dis C(O CH
In sonme enbodi ments n, of nis 0.
In sone enbodi nents, - ris 3.
I n sone enbodi nents IQ‘,md S i . I'n sone enbodi rrents Zis [0320] and
s is 6. In sone epb Tegts, at mMdst one Zis H In sone enbodlnents Zis
not H In other érrbodl m;/m\s Zis not -C(OCH 3. In sone enbodinents, t is
1.

VIb-11

and

0
J@EKIN; - T T
N
H o)
FsC 0

VIb-12

[0305] In another aspect, compounds of the Formula VIc are described:

Q C
n p W
VV1 o] q
b d
3C O

I
Z
Formula Vle¢
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein W, Wy, a,b,c,d,n,0,p, q, Z, 1, s, and t are as defined above for

Formula Vle.
[0306] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CHj3;, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
P -
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[0321] Illustrative conmpounds of Formula VIig include: VIg-1 Vlg-2Vlg-3 and
VIg-4 [0322] In another aspect, conpounds of the Formula VII are described:
For mul a MO 2arwbopdsar maceuti cal |y acceptabl e salts, hydraceas2aolovdses,
prodrugs, enantioners, and stereoisoners thereof; wherein W, W, , Q a,
b, ¢, d, e, WB, n, o, p, q, Z r, s, and t are as defined above for Fornula
VII. [0323] In sone enbodinents, W is O In sone enbodinents, W is NH 1In
sone embodi m@dttss 1.Wnl $nfd criibdeaerRs, b CdON®A! n sdMe babditimeh@326] p,land gome
enbodi nents, W is N In other enbodiments W is N substituted with a G-C
al kyl . I n ot#efa@nodi ments, W is an oxidi zed N.

[0307] In some embodiments, n is 0. In some embodiments, Z is

r S
and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is
not H. In other embodiments, Z is not -C(O)CHs. In some embodiments, tis 1.

[0308] [lustrative compounds of Formula V¢ are:
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[0325] In sone enbodi ments, W2 is N. In other enbodinments W2 is N
substituted with a CG-C alkyl. In other enbodinents, W2 is an oxidi zed

N. [ 0326] wo 28mmeassbodi nents, represents a bond. |n sonmecerdseehomesyss, a and
c are each independently H CH3, -OCH3, -OCH2CH3, or C(OOH In sone

enbodi nents, bis OZ Zis andt is 1. In sone enbodinents, dis C(O OH
In sone enbodinents n, o, p, and q are each 1. In sone enbodi nents, nis O
In sone enbodinments, ZisH@nd r is 7. In some enbodinents, Zis and s is 3.
In sone enbodi nents, t is D=dn sonme enbodi ments, Qis C(OCH3, In sone
enbodi nents, Qis Z In enbodi nents, Qis [0327] In sone enbodi nents,

e is any one of the sid s ofa the natauraldl y accumring am no acids. In
n o r i S NS/~ OCOH. I n sone

sonme enbodi nents, e is H )
enbodi nents, WB is -NRsC In some enbodinents, WB is O [0328] In a further
aspect, conpounds of the Formula | ' are described: Fornula | ' and
pharmaceutically acceptable salts, hydva¢-es, sol vates, prodrugs,

enanti onmers, and stereoisomers thereof;

0]
@)
N ANNNNNN
F3C 0

VIe-3

@]

FsC OH @) _ . _ _ . _
Vic-4
F3C OH
)
: ‘n’ © >¥—\/=\/=\/=\/=\/=\/=\/
N\
O
O @)
HO —\ //\ //\ S/ /N =
Q NH
NH
OH
FoC ,
VIe-5
O
F,C 0O O _ . . . . .
O — — — — — —

VIc-6
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wherein Rl, R, R3, and R4 are each independently selected fromthe group
consisting of H O, F, CN, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,

- NH( C( O) GvoGB10adokoss) , - N(C(O) G -C3 al kyl)2,-C(OH, - C(OpCras3ooalokysk?
-C(OOC-C3 alkyl, -CCONH2, -C(ONH(C -C3 alkyl), -C(ONC -C3 al kyl)2,
- C3 alkyl, -OC C3 alkyl, -S(OGC-C3 alkyl, and -S(O 2C -C3 al kyl; W
and W2 are each independently null, O or NH, or when W and W2 are both
NH, then both W and W2 can be taken taoggther to form a piperidine noiety;

represents an optional bond that when present requires that Qis null; a
and c are each mdependenth H , -OCH3, -OCH2CH3, or C(OOH b is H,
CH3, C(OOH, or ZQM C( ./ © O,\/p, \¢a\gy TS/ ndependent |y
Qor 1; each Zis IEP he Cg)row'g"(‘) that there is at |east one in the
conpound;

o — N/ N/ \—/ \—/ \—

0

Vie-7

[0309] In another aspect, compounds of the Formula VId are described:

FsC (I)
z

Formula VId
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein Z, r, s, and t arc as defined above for Formula VId.

[0310] In some embodiments, Z is

and s is 5. In some embodiments, Z is
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each r is independently 2 or 3; each s is independently 5 or 6; each t is
i ndependently 0 or 1; each vis 1 or 2; R5 and R are each independently
hydr ogen,woeutoansossy Cl- C4 al kyl, hal ogen, -OH, -C(O C eC4/umbéoglosoosD aryl ,
-O benzyl, -OCC(O G -C4 alkyl, -Cr C3 al kene, -Cl- C3 alkyne, -C(OGC-C4
al kyl, NH2, -NH(C -C3 alkyl), -N(G-C3 alkyl)2, -NH(C(O G -C3 al kyl),
-N(C(O C -C3 alkyl)2, -SH, -S(C-C3 alkyl), -S(OC-C3 alkyl, -S(0O 2GC -C3
alkyl; Qis null, C(OCH3, Z e,is,H or any one of the side chains of the
natural ly occurring am no acids‘;O is null, -O, or -N(R-; Ris Hor
C-C3 alkyl; and Tis H C(O [0329] In sone enbodinments, Ris d
or F. In other enbodi nents, F\@2

sonme enbodi nents, Wis QO -

SO
r S

and s is 6. In some embodiments, t is 1.

[0311] In another aspect, compounds of the Formula Vle are described:

(0),

FsC OWWQ r S

Formula Vle
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein W, Wy, a, b, ¢, d,0,p, q, Z, 1, s, and t, are as defined above for

Formula Vle.
[0312] In some embodiments, W, is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH. In some embodiments, b is O-Z, Z is

(o)
X -

r S .
and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1.

[0313] In some embodiments, n is 0. In some embodiments, Z is

(o)
X -

T S

and ris 2. In some embodiments, Z is
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[0330] In sone enbodiments, W is N. In other enbodinments W is N
substituted with a CG-C alkyl. In other enbodinents, W is an oxidized N

[ 0331] | rweamm/mudsedi nents, W2 is N. In other enbodi menPseT®2009/0k9982
substituted with a G-C alkyl. In other enbodinents, W2 is an oxidized N
[0332] In sone enbodi ments, represents a bond. In some enbodi nents, a and c
are each independently H CH3, -OCH3, -OCH2CH3, or C(OQCH In sone

enbodi ments, b is O Z Z is ang t.is 1. In sone enbodinments, dis C(O CH
In sone enbodi nents n, o, are each 1. In sone enbodinents, n is O.
In sone enbodi nents, z IS and rffs 2.
In sone enbodi nents, Z isand bments, Zis and s is 6.
In sonme enbodiments, t is 1. A& Zis and r is 2. In other
enbodi ments, Zis and s is 3. In sonmerenbodimentsg Z is

In sone enbodinents, Zis andr is 3.

and ris 3. In some embodiments, Z is

(o)
X -

and s is 5. In some embodiments, Z is
(o)
2 -
r S

and s is 6. In some embodiments, t is 1.

[0314] An illustrative compound of Formula Vle is:
@]

F3c/©fol\——————

[0315] In another aspect, compounds of the Formula VIf are described:

O
OH
FsC 0

@) W, r
\”/(/\)\6_/\)\8

(o)t

Formula VIf
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
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and s is 5. In other enbodinents, Zisand s is 6. In sone enbodinents, Qis
C(OCH3. In sonme enbodinents, Qis Z |In sone enbodinents, Qis [0333] In
sonme enboaoremimeos® i s [ 0334] I n some enbodi ments, T ispHI/USRO®OM®S2

enbodi ments, T is C(OCH3. In sone enbodinents, Tis Z 1In sone

enbodi nents, e is any one of the side chains of the naturally occurring

am no acids. In sone enbodi nents, e is H [0335] In another aspect,

conpounds of the vHgfémleaw;aR, Ak andasied addRdinedFoldne!far FermaladvIf,
pharmaceutically acceptable salts, \PB}y_dr ates, sol vates, prodrugs,
enant i onmer s,[03Hd st B wns@rRgdmensr Wois, O wHetosigrnbodmmentre is serdbygyl dpe each

NG C 5 St g CRieR SRR el iRy 9 G - 5
al kyl) 2, - C( @nihodirfr®, W5 € -BRal kysaome €ikddidentS W; & Ry lin sorf Enbibdments,

G U N 2Lt L21i Sn BN @ O 5 b

embodiments, s is 6. In some embodiments, t is 1.

[0317] Ilustrative compounds of Formula VIf include:
@)

O NH
wod o~

o)

CF3

FsC 0O

and

Q
OH 0

P YV Ve VanVan VeV,
O—§N_/—NH

FsC

[0318] In another aspect, compounds of the Formula VIg are described:
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ris2or 3 sis5or 6; eachvis 1 or 2; and R5 and R are each

i ndependent |y hydrogen, deuterium G -C alkyl, halogen, -OH, -C(OC-C 4

al kyl , - Gveryglonoe@@sbenzyl, -OC(O C -C 4 al kyl, -G -C3 alPkens20090i4998£3

al kyne, -C(OGC-C 4 alkyl, NH2, -NH(G-C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -N(C(OC -C 3 alkyl)2, -SH, -S(Cr C3 alkyl),
-S(OGCG-C3 alkyl, -S(0O2C -C3 alkyl. [0336] In sone enbodinents, R2 is C
or F. In other enbodinments,OR3 is G or F. In some enbodinents, r is 2. In
sone enbodi nents, r is 3. sonme enbodi nents, s is 5. In sone enbodi nents,
S is 6. In sone enbodi is 1. In sone enbodinents v is 2. [0337] In
anot her aspect cong ornmula I'b" are described: Fornula Ib" and
pharmaceutically a S, hydrates, solvates, prodrugs,

enanti omers,

F3C 0O
A P e g
O w
1 b 0 d q S
O
Formula VIg

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein R, W', W2, a, b, ¢, d, n, o, P, q, Z, 1, 8, and t are as defined above for
Formula VIg.
[0319] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
P -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)
P -

r S

and ris 2. In some embodiments, Z is
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and stereoi soners thereof;wherein RI, R, R3, R4,Rl' , R' , R3 , and R4
are each independently selected fromthe group consisting of H d, F, CN,
NH2, - NH(wWo-2CB/mbdsgl ), -N(C -C3 al kyl )2, -NH(C(O G - C3 akhyspoosrdfocX O) Ci - C3
alkyl)2,-C(OH, -C(OC-C3 alkyl, -C(OQC -C3 al kyl, -C(O NH2,
-C(ONH(G -C3 alkyl), -CCONGC -C3 alkyl)2, -C- C3 alkyl, -0-G-C 3 al kyl,
-S(O G -C3 alkyl, and -S(0O 2C -C3 al kyl; W and W2 are each independently
null, O or NH, or when W and ,W2,are both NH, then both W and W2 can be
taken together to forma pi peri( ?1e noiety; a and c are each independently
H, CH3, -OCH3, -OCH2CH3, or C(O CH3, C(OOH, or 0-Z, dis Hor
C(O H, each of n, o, p, and J 1l; each Zis H wth
the proviso that there is at Ae@ast

and ris 3. In some embodiments, Z is

(o)
X -

T S

and s is 5. In some embodiments, Z is

(o)
P -

r 5 .
[0320] and s is 6. In some embodiments, at most one Z is H. In some
embodiments, Z is not H. In other embodiments, Z is not -C(O)CHs. In some

embodiments, tis 1.

[0321] [lustrative compounds of Formula VIg include:

)
0 HN —\ //\ //—\ /[/—\ N\ =
HO o~ N\
0
CF3 ,
VIig-1
CO,H
e
F3C 0 ’
Vig-2
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each r is independently 2 or 3; each s is independently 5 or 6; each t is
i ndependently Oor 1; each vis 1 or 2;R and R are each i ndependently

hydr ogen,woeutoansossn Ci - C al kyl, hal ogen, -OH, -C(O C - €c4/umbkéoglogossD aryl ,
-O benzyl, -OC(O)GCG-C4 alkyl, -CG-C 3 alkene, -Ci- C3 alkyne, -C(OG-C 4
al kyl, NH2, -NH(C -C 3 alkyl), -N(G-C 3 alkyl)2, -NH(C(OC -C 3 al kyl),
-N(C(OC-C 3 alkyl)2, -SH, -S(Cr C3 alkyl), -S(OC -C 3 al kyl,
-S5(02CG-C3 alkyl; and Tis H & OCH3, or Z [0338] In sone enbodi nents,

R2 is d or F. In other enbodi ne , r S nbodi ments, W
is O |In sonme enbodi nernd s, +RHO. VI n YonevVenbvdi ntsY a 4and ¢ are each
i ndependently H, Ch& -0 CH2CH3, or C(O OH, In sone enbodinents, b

enbodi nents n, o, p, » are each 1. In sone enbodinents, nis O In sone

is 0-Z Zisandt is n sonme enbodi ments, d is C(OOH In sone
45
enbodi nents, Zis

CF3
Vig-3
and

@)
-\ O NH
ol o
0]

CFs;

Vig-4

[0322] In another aspect, compounds of the Formula VII are described:

(0)y
Wi b d
d@W 5
FaC (l) " W

Q
Formula VII

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein Wi, Wy, - - - - - ,Q,a,b,c,d, e, Ws,n,0,p,q,7Z, 1,8, and t arc as
defined above for Formula VII.
[0323] In some embodiments, W, is O. In some embodiments, W, is NH. In
some embodiments, W5 is O. In some embodiments, W5 is NH.
[0324] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0325] In some embodiments, W5 is N. In other embodiments W, is N

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
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and r is 2. In sone enbodinents, Zis and r is 3. In sone enbodinents, Zis
and s is 5. In sone enbodinents, Zisand s is 6. |In some enbodinents, t is
1. In sorwoentmdsosents, Z is and r is 2. In other enbodPoeEnisSs009449982 and s
is 3. In sone enbodinents, Zis and s is 5. In other enbodinents, Zis and
S is 6. In sone enbodinents, Tis H In some enbodinments, Tis C(OCH3. In
sone enbodinents, T is Z [0339] In another aspect conpounds of the Fornula
lc' are desqoabgd: Forf sosheerhBodimbtts phar-maegidngad bondads ephabmBodialchs,

hydrat es, sol vates, enantioners, and stereoisoners thereof, wherein R1, R

R3, and R4 a@radgzun cqchdagensadantiyyH.dlecQEH:{UhlHE. gF 6P Hbnki sonieng of H,

d, F, CN - i --C3) al . -N(Gi-C3 alkyl)2, -NH(C(OG-C3 alkyl),
“N((O G -C3 aolﬁiifwgbé%'gtmc%qagcs al kf/ll ,y-)C(O)OCiEgS( ?al kyl , fiqé)?\w,

(o)
X

!

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

r S
2

and s is 3. In some embodiments, t is 1. In some embodiments, Q is C(O)CH3, In

some embodiments, Q is Z. In some embodiments, Q is

[0327] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is —
C(O)OH. In some embodiments, W3 is —NR-. In some embodiments, W3 is O.

[0328] In a further aspect, compounds of the Formula I’ are described:
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-C(ONH(G -C3 alkyl), -C(ONG -C3 alkyl)2, -C C3 alkyl, -OC C3 alkyl,
-S(O G -C3 alkyl, and -S(0O 2C -C3 al kyl; W and W2 are each independently
nul I, O wo 2bid/00e08swhen W and W2 are both NH, then bot rcWusamwdo¥®sran be
taken together to forma piperidine noiety; a and ¢ are each independently
H CH3, -OCH3, -OCH2CH3, or C(OOH bis H CH3, C(OOH or 0-Z dis Hor
C(OOH, n, o, p, and g are each independently Cor 1; each Zis Hwth the
proviso that there is at |easf one ¢B t he conpound; each r is independently
2 or 3; each s is independenthy 5 o ;t each t is independently 0 or 1,
each v is 1 or 2; and R5 and are e@gch independently hydrogen, deuterium
Cl-C4 al kyl, hal ogen, Rz

Wy b d
0
q
( -
‘ n W,
Rj 3 c P
R4 Q
Formula I’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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-OH, -C(OC-C4 alkyl, -Oaryl, -Obenzyl, -CC(OGC-C 4 alkyl, -C-C3

al kene, -G - C3 alkyne, -C(OGC-C 4 alkyl, NH2, -NH(C-C 3 alkyl), -N(G -C
3 al kyl ) 2v0-2btd(oa6d8s Ci - C 3 al kyl ), -N(C(O G -C 3 al kyl ) 2pcT8i92009849982 C 3

al kyl), -S(OG-C 3 alkyl, -S(02C -C3 alkyl. [0340] In sone enbodi nents,
R2is O or F. In other enbodinments, R3is d or F. [0341] In sone

enbodi nrents, W is O In sone enbodinents, W2 is O In sone enbodi nents, a
and c¢c are each independently CH3, -OCH3, -O CH2CH3, or C(OOH In sone
enbodi ments, b is 0-Z, Zis anfl t Res 1. In sonme enbodiments, dis (O CH.
In sonme enbodi nents n, o, p, each 1. | one enbodi nents, nis O
In sone enmbodi nents, Z isanﬁ%r nts, Zis andr is 3.
In sone enbodinments, Zis and s is| 5. In*some enbodynents, Zis and s is 6.

In sone enbodinents, t is 1. In sonme enbodi nents, Zis
Re )

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(0O)C;-C, alkyl, -C,-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, C(O)CH;, Z,
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and r is 2. In other enbodinents, Zisand s is 3. In sonme enbodinents, Z is
and s is 5. In other enbodinents, Zis and s is 6. [0342] In another

aspect, ocwopowmdsissf the Formula 1d" are described: For mglraisbabo/oagve2
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantionmers, and stereoisoners thereof; wherein RlL, R, R3, and R4 are each
i ndependently selected fromthe group consisting of H C, F, CN, NHZ,

-NH(G - C 3 al kyl )g 1S-IMIC5nyGﬁe@H<bé| sid chral¥sloE(HS) fahur@l o @uleydg ammbla€ids) C - C 3
alkyl)2,-C(OH, -C(OGC-C3 alk C(OO0C -C 3 alkyl, -C(O NH2,
-C(ONH(Gi - C 3 al Wyisnull, @P}\rcki{bs al kyI)2 ~Gi-C3 alkyl, -0-G-C 3

alkyl, -S(OG-C (P 2G -C3 alkyl; W and W2 are each
independently nul 15316‘6}/@ a&yl%\%}hen W and W2 are both NH, then both W

and W2 can be taKeis H,dg€x)0ek, arZ.f orm a pi peridine noiety;a and ¢ are each
| ndependent |[¥3g] CHﬁi so_m%;cl_nl?‘f)od_inclxe?l_‘g,%ﬁ’s C?ror %( 92 9[1-'1;61‘ embodiments, Rz is Cl or

F. In some embodiments, W; is O. In some embodiments, W is O.

[0330] In some embodiments, W, is N. In other embodiments W, is N

substituted with a C-Cg alkyl. In other embodiments, W, is an oxidized N.

[0331] In some embodiments, W5 is N. In other embodiments W, is N

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.

[0332] In some embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CH;, -OCHj3, -OCH,CH3;, or C(O)OH. In some

embodiments, b is O-Z, Z is

r S

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and ris 3. In some embodiments, Z is
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bisH CH3 C(OOCH or OZ dis Hor C(OOH n, o, p, and q are each

i ndependently Oor 1; each Zis H wth the proviso that there is at |east
one in thwocompoosd; each r is independently 2 or 3; ea®lTaSR®9/049982

i ndependently 5 or 6; each t is independently OCor 1; each v is 1 or 2; and
R5 and R are each independently hydrogen, deuterium Cl1-C4 al kyl, hal ogen,
-H, -C(OC-C4 alkyl, -Oaryl, -Obenzyl, -CC(OC-C 4 alkyl, -G-C3

al kene, -C - C3 al kyne, -C(O)Ci-C)14 al kyl, NH2, -NH(C -C 3 alkyl), -N(G-C
3 alkyl)2, -NH(C(OGC -C 3 al kyl()O -N(C(O C-C 3 alkyl)2, -SH, -S(G-C 3
alkyl), -S(OC -C 3 alkyl, -S(O|RGC -C3 al kyl .

T S

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, t is 1.

In some embodiments, Z 1s
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[0343] In sone enbodinents, R2 is G or F. In other enbodinents, R3 is d
or F. In sone enbodinents, W is O In sone enbodinents, W2 is O 1In
soneenbodvornicgos@sand ¢ are each independently H, CH3, reO@S23009/0D9€H2CH3,
or C(OOH, In sone enbodinents, bis OGZ Zis andt is 1. In sone

enbodi nents, d is C(OOH In sone enbodinents n, o, p, and q are each 1. In
sone enbodi nents, nis O In sone enbodinents, Zis and r is 2. In sone
enbodi nment s,and sii$ 6 aNfsdimd EmBodimBnts,a0Es EQH;MeNEGine dnbsdiAvAtsSQIiSZ5In I N some
enbodi nents, Zis and s is 6. In sone enbodinents, Zisand r is 2. In other
enbodi nent s,someicgnbedEments, Q 3. | n some enbodi nents, Zis and s is 5. In

ot her enbodinents, Zis and s is 6. dn some enbodi ments, t is 1. In sone
enbodi ments, T is H In sonme enbodinfgnts, Tis C(OCH3. In sone

enbodi ments, T is Z. [0344] In another aspect, conpounds of the Fornula |e'
are described: Formula Ie' and ph uti cal¥by acceptable salts, hydrates,
sol vat es, prodrugs, enantioners, ~ z

[0333] In some embodiments, Q is
O

b

o)

T
[0334] In some embodiments, T is H. In some embodiments, T is C(O)CH3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0335] In another aspect, compounds of the Formula Ia’ are described:

R4 O
R>
OH
R3 0O
Rs v
R4
0 S
Re

Formula Ia’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein
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and stereoi soners thereof; wherein Rl, R, R3, and R4 are each

| ndependently selected fromthe group consisting of H d, F, CN, NH2,

- NH( G - C3wel2kliopgossN( Ci - C3 al kyl )2, -NH(C(O G - C 3 al kylprr/ushijogo@®os2 - C 3
alkyl)2,-C(OH, -C(OC-C3 alkyl, -C(OOQC -C 3 alkyl, -C(O NH2,
-C(ONH(G-C 3 alkyl), -C(ONGC-C 3 alkyl)2, -G-C3 alkyl, -0-C-C 3
alkyl, -S(OGC-C 3 alkyl, and -S(0O 2GC -C3 alkyl; each Z is independently H,
-C(OCH3, with the, Eqvgi slfpd RJi'I@{"e chdieih@ependantly @a@ted@ﬁﬁn itm: grb@p c&mau@d each
ris |ndependently S is |nde&e1ndentl and each t

s § ndopendaiyCIdBCY, WheN(Es Cr e NGk sk elhe MG @)Geh a3 D:
| ndependent |y @YX bikyIRUERS I oo, S AN :c@P0RIR  alicyl, -C(ONH,,
-C(O)NH(C,-C; alkyl), -C(O)N(C,-C; alkyl),, -C;-C; alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;
ris 2 or 3;
sis 5or6;
cachvis 1or2; and
Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-Cs alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C;-C; alkyl),, -SH, -S(C;-C; alkyl), -S(O)C;-Cs
alkyl, -S(0),C,-Cs alkyl.
[0336] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or
F. In some embodiments, ris 2. In some embodiments, r is 3. In some
embodiments, s 1S 5. In some embodiments, s is 6. In some embodiments, tis 1. In
some embodiments v is 2.

[0337] In another aspect compounds of the Formula Ib’ are described:
@]

R4 a . € b

Rz /W\(\r)/w W>
Wi 0 q
b d

Rj o

Ry

Formula Ib’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
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-OH, -C(OGCG-A4 alkyl, -OCaryl, -Obenzyl, -CC(OC-C 4 alkyl, -C-C3

al kene, -G - C3 alkyne, -C(OGC-C4 alkyl, NH2, -NHG-C3 alkyl), -N(G-C3
al kyl) 2, -Wole(0@o&issC 3 al kyl), -N(C(O G -C 3 al kyl) 2, - 8HI/US3{0Ci049988

al kyl), -S(OG-C 3 alkyl, -S(02C -C3 alkyl. [0345] In sone enbodi nents,
R2is d or F. In other enbodinents, R3is C or F. In sone enbodi nents, Z
isand r is 2. In sone enbodinents, Zis and r is 3. In sone enbodi ments, Z
is and s iS vherdin sone enbodi nent s, Z is and s is 6 I n some enbodi nents, Z

isand r is 2. In other enmbodinents, Zisand s is 3. In sone enbodi nents, Z
is and s is 5. | RieRadk Bmﬁ%du%rﬁss, angt msarﬁﬁéclslmd@@demw sehptcddiiBdi ment s,

t is 1. [03 tg f r ol e

descri bed: ég% Iloﬂg%P%ﬂ O%Efi;tqn’aceutl caflﬁﬁégég’gga é@lt sS,JHI(”??/%F at es,

sol vates, pr- M—I((I@)Cle@ﬁzﬁkqumhﬁ(@(O)Cl C; alkyl)z, C(O)H -C(O)C,-C;5 alkyl,
-C(0)OC;-C;s alkyl, -C(O)NH,, -C(O)NH(C,-C;s alkyl), -C(O)N(C,-C; alkyl),, -C;-
C; alkyl, -O-C;-C;5 alkyl, -S(O)C;-C; alkyl, and -S(O),C,-C; alkyl,
W, and W, are each independently null, O, or NH, or when W, and W, are

both NH, then both W, and W, can be taken together to form a piperidine moiety;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
cach of n, 0, p, and q is independently O or 1;
cach Z is H,

0

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;

cachvis 1or2;
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and stereoi soners thereof; wherein RlL, R, R3, and R4 are each

| ndependently selected fromthe group consisting of H d, F, CN, NH2,

- NH( G - C woabioydogass- N(Ci -C 3 al kyl )2, -NH(C(O Ci -C 3 al legirjus2edip@ee) C - C 3
al kyl)2,-C(OH, -C(OGC-C3 alkyl, -C(OOG -C 3 al kyl,
-C(ONH2,-C(ONH(G -C3 alkyl), -CONGC-C3 alkyl)2, -G -C3 alkyl, -0-G-C
3 alkyl, -S(OC-C3 alkyl, and -S(0O 2C -C3 alkyl; W is null, O or NH a

and c are each Ifl@@mﬂﬂdgﬁiﬂé tachhhd entl%ﬁnogemdaﬁfﬁm Q¥ - (Q(aﬁ?)ygﬁaldgehs H,
CH3, C(O OH, g i s _independently

Qor 1+ onoh -BH-sCIDIGHG AN e ok obeHak ORGE HG ey | She: et 5 1 he
compound;  eagf, keS¢ @HERETIRI, NH 2 -RE1(Si-C; alkyl), -N(C,-C; alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C;-C; alkyl),, -SH, -S(C;-C; alkyl), -S(O)C;-Cs
alkyl, -S(0),C;-Cs alkyl; and
T is H, C(O)CHs;, or Z.
[0338] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or
F. In some embodiments, W, is O. In some embodiments, W, is O. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

r S
2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

t
(o)
s f—
T s .
and ris 2. In some embodiments, Z is
t
(o)
}%/6—\)/—
T s .
and ris 3. In some embodiments, Z is
t
(o)
/ELWW_
r S

and s is 5. In some embodiments, Z is
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each s is independently 5 or 6; each t is independently OCor 1; each v is 1
or 2; R5 and R6 are each independently hydrogen, deuterium G -C4 al kyl,
hal ogen, wOMp10/006635Ci - C4 al kyl, -Oaryl, -0O benzyl, -COCpOr@is24/oadoky!
-G -C3 alkene, -G - C3 alkyne, -C(OG-C4 alkyl, NH2, -NH(G -C3 al kyl),
-N(G -C3 alkyl)2,-NH(C(OC -C 3 alkyl), -N(C(O G -C 3 alkyl)2, -SH, -S(G-C
3 alkyl), -S(OG-C 3 alkyl, -S(0O2C -C3 alkyl. [0347] In sone enbodi nents,
R2 is C or F. In other enbodi rzengs, R3is Cd or F. In sone enbodi nents, W
is O In some enbodi nents, W2 i . In sonme enbodi nents, a and ¢ are each
i ndependently H, CH3, -OCH3, -O|CH2CH3, or C(O OH In some enbodi nents, b
is 0-Z Zisandt is 1. In s d \'s C(OOCH In sone
enbodi mrents n, o, p, and q ar€ceac . odinents, nis O In sone
enbodi ments, Zis and r is 2. In sonerenbodinentss Zis andr is 3. In sone
enbodi nents, Z is ’

and s is 6. In some embodiments, tis 1. In some embodiments, Z is

and s is 6. In some embodiments, T is H. In some embodiments, T is C(O)CH;. In
some embodiments, T is Z.

[0339] In another aspect compounds of the Formula I¢’ are described:

156



and s is 5. In sone enbodinents, Zisand s is 6. In sone enbodinents, Zis
and r is 2. In other enbodinents, Zis and r is 3. In sone enbodi nents, Z
is and s we 2b610/dososet her enbodi ments, Z is and s is 6. | rCITaseooempdd: ment s,
t is 1. [0348] In another aspect, conmpounds of the Fornula Ig' are
described: Fornmul a 1g" and pharmaceutically acceptable salts, hydrates,

sol vates, prodrugs, enantioners, and stereoisoners thereof; wherein Rl, R,
R3, and R4 are each independently selected fromthe group consisting of H,
ca, F, CN, NH2, -NHQO‘ -C 3lalkyl), -N(C-C 3 alkyl)2, -NH(C(OC-C 3

alkyl), -N(C(O) G -G'3 alky])2, -C(Ofh -c(&)@ -C 3 al kyl,, \-
al kyl, -C(OR ] 3 , N WG 3
alkyl, -0-G-CQ -S(O @y C 3 dlKy). ahyf/qS(OJRai - C3

null, O or

Formula I¢’

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;
W, and W, are each independently null, O, or NH, or when W, and W, are both NH,
then both W, and W, can be taken together to form a piperidine moiety;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

n, 0, p, and q are each independently 0 or 1;

cach Z is H,
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e is Hor any one of the side chains of the naturally occurring am no
acids; each vis 1 or 2; R5 and R6 are each independently hydrogen,

deut eri umyvoGnrodbomskyl , hal ogen, -OH, -C(O C -C 4 al kyl pcr@sasoglos9982

-O benzyl, -OC(O G -C 4 alkyl, -G -C3 alkene, -C - C3 alkyne, -C(OGC-C4
al kyl, NH2, -NH(C -C 3 alkyl), -N(G-C 3 alkyl)2, -NH(C(OC -C 3 al kyl),
-N(C(OC-C 3 alkyl)2, -SH, -S(G-C3 alkyl), -S(OGC-C 3 al kyl,

-S(0)2C -C3 alkyl; and s is 5 or 6. [0349] In sone enbodinents, WBis O In
sone embodi ments, e is sec-butyl. R,n soge enbodi nents, r is 2. In sone
enbodi nents, r is 3. In so elbod Sy s is 5.4n some enbodi nents, s is
6. I n sone enbodi nents, t rgﬁl. ect, conpounds of the
Formula 11" are described: Formula | I' and pharmacelgi cally acceptable
salts, hydrates, solvates, prodrugls, enantioners, and stereoisoners

t hereof; wherein R :

6

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C; alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C,-C; alkyl),, -SH, -S(C;-C;5 alkyl), -S(O)C;-Cs
alkyl, -S(0),C,-Cs alkyl.
[0340] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or
F.
[0341] In some embodiments, W, is O. In some embodiments, W is O. In
some embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

r S
2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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Rl, R, R3, and R4 are each independently selected fromthe group
consisting of H O, F, CN, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,

- NH( C( O) GvoGB10adokoss) , - N(C(O) G -C3 al kyl)2,-C(OH, - C(OpCras3ooalokysk?
-C(OOC-C3 alkyl, -CCONH2, -C(ONH(C -C3 alkyl), -C(ONC -C3 al kyl)2,
- G alkyl, -OC C3 alkyl, -S(OC -C3 alkyl, and -S(0O) 2GC -C3 al kyl; W
and W2 are each independently null, O or NH, or when W and W2 are both
NH, then both W and W2 can be ,taken together to form a piperidine noiety;
represents an optional bond thétO en present requires that Qis then null;
a and c are each independently CH3, or C(OOH, b is H,
CH3, C(OOH or 0-Z, dis Ho , and q is independently
Qor 1; each Zis Hwth the previs at |east one in the
conpound; r S

and s is 6. In some embodiments, t is 1.

In some embodiments, Z 1s
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each r is 7; each s is 3; each t is independently O or 1; each v is 1 or 2;
R5 and R are each independently hydrogen, deuterium Cl-C4 al kyl, hal ogen,
-OH, - C(QyOi20boalskyl , -Oaryl, -Obenzyl, -OC(O C -C4 aChyis20090i99€8

al kene, -C - C3 alkyne, -C(OC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3
alkyl)2, -NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(C -C3 alkyl),
-S(OGCG-C3 alkyl, -S(O2CG-C3 alkyl; Qis null, H C(OCH3, Zeis Hor any
one of the sdndglgha'[mgfon@a‘erhﬂstﬁhmaﬁtgra{sly occurring amno acids; WB is null,
-0, or -N(R-; Ris Hor G - CB alkyl; and Tis H C(OCH3, or Z [0351] In
sone enbodlrrents Ris O or FQ I'n other enbodi nents, R3is Cd or F. In
sone enbodi nents, W is O In mRenpodi nents, Wis QO

2

and s is 6.

[0342] In another aspect, compounds of the Formula Id’ are described:
@]
R a . ¢ b
R, /P\)W N
Wi o q
b d
Rs
R
3 ®) S
R4

Formula Id’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Rj, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C;s alkyl), -C(O)N(C;-Cs alkyl),, -C;-Cs alkyl, -O-C;-C; alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;
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[0352] In sone enbodiments, W is N. In other enbodinments W is N
substituted with a CG-C 6 alkyl. In other enbodi nents, W is an oxidized N.
[ 0353] | rweanmm/mudsedi nents, W2 is N. In other enbodi menPsTi®2009/0k0982
substituted with a G-C alkyl. In other enbodi nents, W2 is an oxidized N.
[0354] In sone enbodi nents, represents a bond. In some enbodi nents, a and c
are each independently H CH3, -OCH3, -O CH2CH3, or C(OOH In sone

enbodi ments, b i 4ad% arzeiufn iﬁﬂ@ehd&xﬁlyﬂ ¢H;, SOUEL: e OTHHARNGSC(GYOrE; C( O) OH.
I'n some embodi nents n are each 1. In some enbodiments, nis 0.
In sone enbodi rrerhléHEHSSCéQH)IFI q’i In sone embodi nents, Zis and s is 3.
I n sone embodi mery @C@?ﬁ is 7. In sonme enbodinents, Zis and s is 3.
In some enbodi rrents I'n sonme enbodi ments, Qis C(OCH3. In sone
enbodi ments, Q i :,34, p,landsoare cantiodiperddnsly 0Q@rils [ 0355] In sonme enbodi nents,

Qis [0356] In sone %nbﬁdi ments, T is H In sone enbodinents, T is C(O CH3.
In each ,

with the proviso that there is at least one

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl.
[0343] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or

F. In some embodiments, W is O. In some embodiments, W5 is O. In some
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sone enbodinments, Tis Z |In some enbodinents, e is any one of the side
chains of the naturally occurring amno acids. In sone enbodi nents, e is H
[ 0357] | nwenotdmesosaspect, conpounds of the Formula I11" paras2009/049982
described: Fornmula 111" and pharmaceutically acceptable salts, hydrates,

sol vates, prodrugs, enantioners, and stereoi soners thereof; wherein each W
and Ware independently null, O or NH, or when W and Ware both NH, then
both W and ddthodaneis; ataald @ard e@atindpet dentlo HNCGH PLPEHE, dONEHITH S by ;
represents an optional bond that when present requires that Qis null; each
a and c are(ﬁﬁHBﬁEH@éﬁHFWHﬁPdEFﬁﬁ&bGEFBZ’ZEX}QC}B, or C(OOH each b is H,
CH3, C(OOH or OZ each dis Hotr C(OOH, each n, o, p, and q is

i ndependently 0 or 1; each Z id @) with the proviso that there is at |east
onei n the conpound,;

r S

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and s is 6. In some embodiments, Z is
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each r is independently 2, 3, or 7; each s is independently 3, 5, or 6;
each t is independently O or 1; each v is 1 or 2; each R5 and R are

i ndependewol2g1opeossgen, deuterium G -C al kyl, hal ogen, peDHS2008(0 @982 - C4

al kyl, -Oaryl, -Obenzyl, -OC(OGC-C4 alkyl, -G -C3 al kene, -C - C3

al kyne, -C(OC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(Cr C3 al kyl),
-S(O G -C3 alkyl, -S(O2C -C3 g kyl; uis OCor 1; with the proviso that when
ris 7 sis 3 Qisnull, (QICH%R, Z, € is Hor any one of the side chains
of the naturally occurring am no ati dss is nully -0-, or -N(R-; Ris H
or G-C3 alkyl; and S

Re

and ris 2. In other embodiments, Z is

and s is 6. In some embodiments, tis 1. In some embodiments, T is H. In some
embodiments, T is C(O)CHs. In some embodiments, T is Z.
[0344] In another aspect, compounds of the Formula Ie’ are described:

R1

R
2 O/

z

@)
R4

z

Formula Ie’
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Tis H C(OCH3, or Z [0358] In sone enbodi nents, W is O In sone

enbodi nents, Wis O [0359] In sone enbodi nents, W is N 1In other

enbodi nenye 2Wo/dososkl substituted with a G -C al kyl. | n oPberusesbodiosent s, W
is an oxidized N. [0360] In sone enbodinents, Wis N. In other enbodi nents
W is N substituted wwth a G -C alkyl. In other enbodinents, W2 is an

oxi dized N. [0361] In sone enbodi nents, represents a bond. In sone

enbodi ment s,and phfghacai@llgacd tarb&esaﬁmd@afdtes kb Iv&kS prodeligdBenantiinéfst3,  or
C(OOH In some enbodi nments, lgls OZ Zis and t |s 1. In sone

enbodi ment s, 204 sfegeatyanyeeh ef9fisome enbodi nents n, o, p, and q are each 1. In
sone enbodlqﬁgg-n nis 0. In sone enbodi nents, Z isand r is 2. In sone
enbodi nent s, Isand r is 3. In sone enbodinents, Zis and s is 5. In sone
enbodi ments, Z i ani, Rj, sndR, ke cadnmdepdnd chtiveseicetedArars tlengtonp cansBtingn ot her

embodi ment s, 2 1&, AN NES R SIS WA TBNE S, At 0)Cy-C alkyl),
-N(C(0)C;-C; alkyl),,-C(O)H, -C(0)C;-C; alkyl, -C(O)OC,-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C;3 alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C;-C5 alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;
cach Z is independently H, -C(O)CH3,

(o)

0

in the compound;

cach r is independently 2 or 3;

cach s is independently s is 5 or 6; and

cach t is independently 0 or 1

cachvis 1or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
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and s is 5. In other enbodinents, Zis and s is 6. In sone enbodi nents, t
is 1. In sone enbodinents, Qs C(OCH3. In sone enbodinents, Qs Z In sone
enbodi mrenve,20/®p@3362] | n sonme enbodi ments, Q is [0363] PCH/US008/049982

enbodi ments, T is H In sone enbodinents, Tis C(OCH3. In sone

enbodi nents, T is Z. |In sonme enbodiments, e is any one of the side chains
of the naturally occurring am no acids. In sone enbodinents, e is H [0364]
In yet anot hBIH(ESORCLC; ARVPOMICEO T -¢:heky Rl 8, as{dHeC; akg),dsa@yd, igd:  For mul a
| Ha' and phar maceutical |y acceptable salts, hydrates, solvates, prodrugs,
enanti oners, al"a}ﬂdsé@épe&@&iférs thereof: wherein each W and Ware
'ndependent' 1 Qo cbbdife thws\@ioﬁﬂdlﬁ/%ﬁ%@e&%d?mws ghge gpth W
and W2 can ken t og ether to form a idine noiety; rep resents an
opti onal borRi ]ﬁlh;atnewin&mdpnc&ﬁgmlsr equi res that Qis null; each a and c are

i ndependently H, CH3, -OCH3, -OCHZtCHB, or C(O OH

and ris 2. In other embodiments, Z is

165



each bis H CH3, COOCH or OZ each dis Hor C(OOH each n, o, p, and
g is independently O or 1; each Zis Hwth the proviso that there is at

| east onewonotoweasonpound; each r is independently 2, 3pCwOruszooopamizs is

i ndependently 3, 5, or 6; each t is independently O or 1; each v is 1 or 2;
each R5 and R6 are independently hydrogen, deuterium C -C4 al kyl, hal ogen,
-H, -C(OC-c4 alkyl, -OCaryl, -Obenzyl, -0C(OC-C4 alkyl, -G-C3

al kene, -Ci- C3 alkyne, -C(OCoC4 alkyl, NH2, -NH(C -C3 alkyl), -N(G-C3
al kyl)2, -NH((OQG-C3 alkyl), |FNK(OC-C3 alkyl)2, -SH -S(CG-C3 alkyl),
-S(O G -C3 al kyl, -S(O)ZCi-(;?%z kyl ; i'g Cor 1;

e

and s is 6. In some embodiments, t is 1.

[0346] In another aspect, compounds of the Formula If* are described:

R1 ( O) t
R
Wy b d
0 q
W
R5 o) Y c P
R4

Formula If

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri, Rz, R3, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C,-C; alkyl),, -NH(C(O)C,-C; alkyl),
-N(C(0)C;-C; alkyl),,-C(O)H, -C(O)C,;-C; alkyl, -C(O)OC,;-C; alkyl, -C(O)NH,,
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with the proviso that whenr is 7, sis 3; Qis null, C(OCH3, Zeis Hor
any one of the side chains of the naturally occurring amno acids; WB is
nul |, -Owoan1o/d¥ms-; Ris Hor G-C3 alkyl; and T is HpCT(USp@sid4998z Z.
[0365] In sone enbodinments, W is O In sone enbodinments, Wis O In sone
enbodi nents, represents a bond. In sone enbodinents, a and c¢c are each

i ndependently H CH3, -OCH3, -OCH2CH3, or (O OH In sone enbodinments, b is

0-2Z, Z is and(O)NH(G- CJ ﬂkﬁlprre(@m)(@jl@mk )2, L1HG; &) GHC, 10 aslone enbodi ment s
n, o, p, and are ea I n sone enbodi nents, nis O In sone

enbodi ment s, SP)G- %}rﬂikyl @%1 2(0)f1 '§©#H<Yénbod| ments, Zis and r is 3. In some
enbodi nent s, Z |s\@n%(§ drsNﬁ In sone enmbodinents, Zis and s is 6. In some
enmbodi nents, Z is and r . I n other enbodinents, Zis

W, is null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each o, p, and q is independently 0 or 1;

cach Z is H,

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
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and r is 3. In sone enbodinents, Zis and s is 5. In other enbodi nents, Z
isand s is 6. In sone enbodinments, t is 1. In sone enbodinments, Qis

C( O CH3. wo smwmemsbodi nents, Qis Z. |In sonme enbodi mentsl/uem/0pB366] | n
sonme enbodi nents, WB is O In other enbodiments, WB is N(R). In further
enbodi nents, Wis NH In sone enbodinents, e is any one of the side chains
of the naturally occurring am no acids. In sone enbodinents, e is H [0367]
In some errboclJH(e:((o)El Q al&yl), 08RG0 -Gy | B M¥Hi-SENLS; allylh,sSd)d, fC:s0Me
enbodi nent s, C(OCH3. In sone enbodinments, Tis Z 1In sone

embodi ment s, a”@’l1§((ah 1$nélkt. the side chal ns of the naturally occurring

am no acids o) 036

conmpounds of[ ]#:ﬂ']nu{rgn Wpar e escézl?tlsg% k?glrméli:n Et]h QTW@Q&EJ@%Q%BI
phar maceut i dal ]In)SoﬁIECBﬂﬁindhh@tSéUiS O.hindwateesnbosiaharas, 8%, is[.obr wys:,
enanti oners, emabo msiéne{sr %Oaln %rg?er gac e%grflden\t,‘}g%r, edl‘?g, -OCHs;, -O CH,CH;, or

C(O)OH. In some embodiments, b is O-Z, Z is

r S
2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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W and Ware each independently null, O or NH represents an optional bond
t hat when present requires that Qis null; a and c are each independently
H, CH3, -vw0HMB10/00852CH3, or C(OCOH b is H CH3, C(O OHpcwrusehog/o49s2zs H or
C(OOH each n, o, p, and g is independently 0 or 1; each Zis H wth the
proviso that there is at | east one in the conpound; each r is independently
2 or 3; each s is independently 5 or 6; each t is independently Cor 1; each
v is 1 or 2;an®sigpdliRcdiccesimemgepgndent |y hydrogen, deuterium Cl-C4
al kyl, halogen, -OH, -C(OG-C4 alkyl, -Oaryl, -Obenzyl, -0C(OC -C4
al kyl, -G -C3 alkene, -C- C3 kyne, -C(OC -C4 alkyl, NH2, -NH(GC -C3
alkyl), -N(G-C3 al kyl) 2, Rs v

L,

Re

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In other embodiments, Z is

and s is 6. In some embodiments, t is 1.

[0348] In another aspect, compounds of the Formula Ig’ are described:
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-NH(C(O G -C3 alkyl), -N(C(OC -C3 alkyl)2, -SH, -S(Cr C3 alkyl),
-S(OGCG-C3 alkyl, -S(O2GCG-C3 alkyl; Qis null, C(OCH3, Z oreis H,
-C(O) OH, wo 2amyoerss of the side chains of the natural|lyPporaisesnongari no
acids; WBis null, -0, -N(R-; and Ris Hor C-C3 alkyl. [0370] In sone
enbodi nents, W is O In other enbodinments, W is NH |In sone enbodi nents,
Wis O In other enbodinents, Wis NH [0371] In sone enbodi nents, W is N
I n other enbodiments W Ry;s N substituted with a G -C alkyl. In other
enbodi ments, W is an oXidized [0372] In sone enbodi ments, W2 is N. In
ot her enbodi rrentRs W2 is IN substj{tuted with a G -C alkyl. In other

enmbodi ments, W2 i°3N\g od N L)0373] In sone enbodi nents, represents a
bond. I n some enbodi b and c8re each i ndependently H, CH3, -OCH3,

- OCH2CH3, or C(O OH. b enbodi nents, bis OZ Zis

e R5

Formula Ig’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

Ri, Ry, R3, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-C; alkyl), -N(C,-C; alkyl),, -NH(C(O)C,-C; alkyl),
-N(C(0)C;-Cs alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,;-C5 alkyl, -C(O)NH,,
-C(O)NH(C,-C;5 alkyl), -C(O)N(C;-C; alkyl),, -C;-C5 alkyl, -O-C,-C; alkyl,
-S(0)C,-C; alkyl, and -S(0),C;-C; alkyl;

Wsis null, O, or NH;

¢ is H or any one of the side chains of the naturally occurring amino acids;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C,-C; alkyl),, -SH, -S(C;-C;5 alkyl), -S(O)C;-Cs
alkyl, -S(0),C;-C; alkyl; and

sis 5or 6.
[0349] In some embodiments, W3 is O. In some embodiments, ¢ is sec-butyl. In
some embodiments, ris 2. In some embodiments, r is 3. In some embodiments, s is
5. In some embodiments, s is 6. In some embodiments, t is 1.

[0350] In another aspect, compounds of the Formula II” are described:
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and t

is 1. In some enbodinents, dis C(OOH In sone enbodi nents n, o, p,

and g are each 1. In sone enbodinents, nis 0. In sone enbodinents, Zis

and r
and s
and r

i s WO 2b/meose enbodi nents, Zisand r is 3. | n soneceEdsoaonenss, Z isS
is 5 |In sonme enbodinents, Zis and s is 6. In some enbodinents, Zis
is 2. In other enmbodinents, Zis and r is 3. In some enbodi nents, Z

is and s is 5. In other enbodinents, Zisand s is 6. In sone enbodi nents, t

is 1.

sone enbodi nents, Qis Z In $
enbodi nents, e is any one of

am no acids. In sone o3
C(OOH In sonme enbodi nent
I n anot her aspect, comnpou

I Va'

In some enbodi nents, Q ks H. ot her enbodi nents, Qis C(OCH3. In
di rents, Qis [0374] In sone

H chains of the naturally occurring
H In other enbodinents, eis -

| Wsong enbodjments, W8 is O [0375]

| | a' a @escrlbed: For mul a
Z
( -~
Lo n W,
o) p

[

Brhodi

R4 Q
Formula II’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C;5 alkyl),,-C(O)H, -C(O)C;-C;s alkyl, -C(O)OC,-Cs alkyl, -C(O)NHa,
-C(O)NH(C,-C; alkyl), -C(O)N(C;-C; alkyl),, -C;-C;5 alkyl, -O-C,-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

eachn, o, p, and q is independently 0 or 1;

cach Z is H,
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantionmers, and stereoisoners thereof; wherein v is 1 or 2; R5 and R are
each i ndependmnibosshydr ogen, deuterium G -C al kyl, hal egens200@649982( O) Ci - C
4 alkyl, -OCaryl, -Obenzyl, -OC(OGC-C4 alkyl, -C-C3 al kene, -G C3

al kyne, -C(OGC-C4 alkyl, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G -C3 alkyl), -N(C(O G -C3 alkyl)2, -SH, -S(G-C3 al kyl),
-S(O G -C3 alkyl, -S(O2C -C3 a@lkyl; and s is 5 or 6. [0376] In sone

enbodi ments, r is 2. In sone effbodiments, r is 3. In some enbodi nents, s is
5. In sone enbodinents, s ig 6l [0B7 I'n anot her. gspect, conpounds of the
Formula 1 Vb' are descri bed: -Ror utically acceptable
salts, hydrates, solvates, enantiopners, and stereof goners thereof,

Re

with the proviso that there is at least one

0O

in the compound;

eachris 7,

each s is 3;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C,-C;4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C;5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, H, C(O)CHs, Z,
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wherein W and W2 are each independently null, O or NH a and c are each

I ndependently H, CH3, -0OCH3, -OCH2CH3, or C(OOH b is H CH3, C(OOCH or
0-Z; d iswb20r/00660OH;, each n, o, p, and q is independemrtCiryus@mw/odgoseach Z
is Hwith the proviso that there is at |east one in the conpound; each r is
I ndependently 2 or 3; each s is independently 5 or 6; eacht is

I ndependently O or 1; each vis 1 or 2; R5 and R are each independently

hydrogen, deut eridigiH &lanGbnalok e, sidvadhags vf theGturall §dcbtridg Aniableyids; - O aryl ,
-O benzyl, -OC(OGC-C 4 alkyl, -G-C3 alkene, -C - C3 alkyne, -C(OGC-C4
al kyl, NH2, - NH( Ve millarQypy  NRG -C 3 al kyl ) 2,
R is H or C;-C5 alkyl; and
T is H, C(O)CHs;, or Z.
[0351] In some embodiments, R, is Cl or F. In other embodiments, Rz is Cl or
F. In some embodiments, W; is O. In some embodiments, W is O.
[0352] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C-Cg alkyl. In other embodiments, W, is an oxidized N.
[0353] In some embodiments, W5 is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0354] In some embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CH3, -OCHj3, -O CH,CH3;, or C(O)OH. In some

embodiments, b is O-Z, Z is

r S

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and s is 3. In some embodiments, Z is
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-NH(C(O G -C 3 alkyl), -N(C(O G -C 3 alkyl)2, -SH, -S(C-C 3 al kyl),
-S(OGCG-C3 alkyl, -S(O2C -C3 alkyl. [0378] In sone enbodi nents, W is O

I n ot her wohkodimersss, W is NH |n sone enbodi ments, W2prrs/uS2000n4m8her
enbodi nents, W2 is NH. In some enbodi ments, a and c are each independently
H CH3, -OCH3, -OCH2CH3, or C(OOCH, In some enbodinments, bis 0-Z Zis and
t is 1. In sonme enbodinents, dis C(OOH In sone enbodinents n, o, p, and
g are each 1. In sone enbodimegts, nis O [0379] In sone enbodi nents, Z
isand r is 2. In some enbodinments,RZ is and r is 3. In sone enbodi ments, Z
is and s is 5 |In sone enbodi ' [ I n sone enbodi nents, Z
isand r is 2. In other enb me T 2Rd-r"1'S In some enbodi nents,
Zisand s is 5. In other enbodinents, Z ts and s i$46. In sone enbodi nents,
Zis not H In sone enbodiments, tlis 1.

and s is 3. In some embodiments, t is 1. In some embodiments, Q is C(O)CHs, In

some embodiments, Q is Z. In some embodiments, Q is

[0355] In some embodiments, Q is
0]

2

o)

T
[0356] In some embodiments, T is H. In some embodiments, T is C(O)CHj3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0357] In another aspect, compounds of the Formula III” are described:

174



[0380] In another aspect, conmpounds of the Fornula |Vc' are descri bed:
Formula 1Vc' and pharnaceutically acceptable salts, hydrates, solvates,
pr odr ugs,wenarwdoeeser s, and stereoi soners thereof; wherePoTVS2@0004908ar € each
i ndependently null, O or NH, a and c are each independently H, CH3, -OCHS,
-OCH2CH3, or C(OOH bis H CH3, CCOOH or OZ dis Hor C(OOH each of

n, o, p, and q is independently O or 1; each Zis null, Hwth the proviso
that there is at |east one in the conpound; each r s(lbr)dependently 2 or 3;
each s is |ndependently 5 or 6; each t is independent a or 1;

bt

Formula III

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

each a and c are independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

eachn, o, p, and q is independently 0 or 1;

cach Z is H,

with the proviso that there is at least one
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each v is 1 or 2; R5 and R6 are each independently hydrogen, deuterium

C -4 alkyl, halogen, -OH, -C(OG-C 4 alkyl, -OCaryl, -0 benzyl,

-OC( O C -Wwo4onldogiss - Ci - C3 al kene, -G - C3 al kyne, -C(OpCraS2ebomhudogr , NH2,
-NH(G -C 3 alkyl), -N(G-C 3 alkyl)2, -NH(C(OGC -C 3 alkyl), -NC(OC -C 3
alkyl)2, -SH, -S(G-C 3 alkyl), -S(OC-C 3 alkyl, -S(0O2G -C3 al kyl.
[0381] In sone enbodinents, W is O In other enbodinents, W is NH 1In
sone enbodi nents, W2 is O In other enbodi ngnts, W2 is NH. |n sone

enbodi nents, a a t are each independent]| y||H, R@I—B OCH3, -O CH2CH3, or
C(OOH In sonme odinents, bis 0-Z, Z. In so nbodi nent s,
dis CCOOCH In s enb dlrrentsn o, p}zan
enbodi ments, n | : i i
enbodi nents, Z7S an . me enbodi nents, Zis and s is
enbodi nents, Zis and sfis 6. In sof‘ﬂa cenbodi nefes, Z is

5. In sone

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

cachvis 1or2;

cach Rs and Rg are independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C4 alkyl, NH;, -NH(C;-Cs; alkyl), -N(C;-C5 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl,

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CH;, Z,

o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C5 alkyl; and

T is H, C(O)CHs;, or Z.
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and r is 2. In other enbodinents, Zisand r is 3. In sonme enbodinments, Z is
and s is 5. In other enbodinents, Zis and s is 6. In sone enbodi nents, at
nost one wWoi2s1kocdss some enbodi ments, Z is not H |n ot rer/tseimodiseyent s, Z
is not -C(OCH 3. In sone enbodinents, t is 1. [0382] In another aspect,
conpounds of the Formula Ivd' are described: Fornmula Ivd and

phar maceutical ly acceptable salts, hydrates, solvates, prodrugs,

enanti oner s,[0358] St &f @PhSABIEMENE Wois OWheshder@BediméntsSWR O, H with the
proviso that there is at |east one in_ the conpound; each r is independently
2 or 3; eacH035ls i Huwpencnabrdipentsop: & Nebepther gbedigepfa et y 0 or 1;

each v is 1 @bstRuted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0360] In some embodiments, W, is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0361] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z, Z is

T S

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and s is 5. In some embodiments, Z is
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R5 and R6 are each independently hydrogen, deuterium C -C4 al kyl, hal ogen,
-H, -C(OC-C4 alkyl, -Oaryl, -Obenzyl, -CC(OC-C 4 alkyl, -G-C3

al kene, -WD-20030askyne, -C(O)C -C 4 al kyl, NH2, -NH(CG - @€c3/usbdogloygosz N(C - C
3 alkyl)2, -NH(C(OGC-C3 alkyl), -NNC(OGC-C 3 alkyl)2, -SH, -S(C-C 3
alkyl), -S(OGC-C 3 alkyl, -S(O2G -C3 alkyl. [0383] In some enbodi nents, Z
isand r is 2. In sonme enbodinents, Zisand r is 3. In sone enbodi nents, Z
is and s is 5. In sone enbodi ntft, Zis and s is 6. In sone enbodi nents, Z
isand r is 2. In other enbodi s, Zis and r is 3. In sone enbodi nents,
Zis and s is 5. In other enbodi Zisand s is 6. In sone enbodi nents,
t is 1. [0384] In another asp f theFormula IVe' are

descri bed: Fornula |IVe' and pharm ptabl e salts, hydrates,

sol vat es, prodrugs, enantioners, r S

2

and s is 6. In some embodiments, Z is

and s is 6. In some embodiments, t is 1. In some embodiments, Q is C(O)CHj;, In

some embodiments, Q is Z. In some embodiments, Q is
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and stereoi soners thereof; wherein W2 is null, O or NH, a and c are each
I ndependently H, CH3, -0OCH3, -OCH2CH3, or C(OOH b is H CH3, C(OOCH or
0-Z; d iswb20r0/00660OH;, each o, p, and q i s independent!| ycOQus2doy/oemsh Z is
Hwith the proviso that there is at |east one in the conpound; each r is
I ndependently 2 or 3; each s is independently 5 or 6; eacht is

I ndependently O or 1; each vis 1 or 2; R5 and R are each independently

hydr ogen, dqo862]i unn $ehCdnigddimbnts@lipgen, -OH, -C(O G -C 4 alkyl, -Oaryl,
-O benzyl, -OC(O) G -C 4 al kyl, -O'-Cg al kene, -G -

%

o)

T
[0363] In some embodiments, T is H. In some embodiments, T is C(O)CH3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

[0364] In yet another aspect, compounds of the Formula IIla’ are described:

Formula I11a’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;
----- represents an optional bond that when present requires that Q is null;
each a and c are independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;
cach b is H, CH3, C(O)OH, or O-Z;
each d is H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;
cach Z is H,
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C3 alkyne, -C(OGC-C 4 alkyl, NH2, -NH(G-C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -N(C(OGC -C 3 alkyl)2, -SH, -S(C-C 3 al kyl),

-S(O) G - Gv 2alokpbess- S(O) 2Ci - C3 al kyl . [0385] I n sone emnpodiuseswdqoy is O
In ot her enbodinents, W is NH 1In sone enbodinents, W2 is O In other
enbodi nents, W2 is NH. In sonme enbodi ments, a and c are each independently
H CH3, -OCH3, -OCH2CH3, or C(OOCH In sone enbodinents, bis 0-Z Zis and
t is 1. In sone enbodinents,ng iitcxc»C}L In sonme enbodi nents n, o, p, and
g are each 1. In sone enbodi , nis O In sone enbodinents, Z isand r
is 2. In some enbodinents, Zis|land r is 3. In sone enbodinents, Zis and s

is 5. 1n sone enbodi nents, Z4 In S0 enbodi nents, Zis and r
is 2. In other enbodi nents, Z¢ s i ) sone enbodi nents, Z isand s
is 5.

0

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

cachvis 1or2;

cach Rs and Rg are independently hydrogen, deuterium, C,-C, alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C4 alkyl, NH;, -NH(C;-Cs; alkyl), -N(C;-C5 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl,

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CH3;, Z,
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[ 0386] In another aspect, conpounds of the Fornula |IVf are described:
Formul a I Vf and pharmaceutically acceptable salts, hydrates, solvates,

pr odr ugs,wenarwdoeeser s, and st ereoi soners thereof; whereroTase@oloios( O) OH
or any one of the side chains of the naturally occurring amno acids; WS is

null, -G, -N(R)-; and Ris Hor CG-C3 alkyl, vis 1 or 2; sis 5 or 6; and
t is Cor 1.[0387] In sone enbodinents, WB is O In sone enbodinents, e is
sec-butyl. In other enbodinents, e i@ -C(OOH In still other enbodi nents,

I n sone enbodi nents. In some
is 3. In sone enbodi nents, s is

eis H In some enbodinents, Wis -
enbodi nents, r is 2. In sone enbodi
5. In sone enbodinents, s is _

¢ is H or any one of the side chains of the naturally occurring amino acids;

W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.
[0365] In some embodiments, W, is O. In some embodiments, W is O. In
some embodiments, - - - - - represents a bond. In some embodiments, a and ¢ are
each independently H, CH3, -OCH3;, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z, Z is
t
(0)

A —

T S

2

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and ris 3. In some embodiments, Z is
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6. In sone enbodi ments, v is 1. In other enbodinments, v is 2. In sone
enbodi nents, t is 1. [0388] In another aspect, conpounds of the Formula
| Vg' ar e wexeorodoesds Fornul a | Vg' and pharnmaceutical |y aeceptsaimbeimal t s,
hydr at es, sol vates, prodrugs, enantioners, and stereoi soners thereof;
wherein Ris Hor G-C3 alkyl; W and Ware each independently null, O or
NH, a and c are each independently H, CH3, -0OCH3, -OCH2CH3, or C(OOH b is
H CH3, C(OOCH or 0-Z dis H,or,€(OOH each n, o, p, and q is
i ndependently Cor 1; each Z is( ith the proviso that there is at |east
one in the conpound;

e

T S

and s is 5. In some embodiments, Z is

(o)
, —

T S

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In other embodiments, Z is
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each r is independently 2 or 3; each s is independently 5 or 6; each t is

i ndependently 0 or 1; each vis 1 or 2; R5 and R are each independently
hydr ogen,woeutoansossn Cl- C4 al kyl, hal ogen, -OH, -C(O) C eCrasadoephysz O aryl ,
-O benzyl, -OC(O G -C 4 alkyl, -G -C3 alkene, -C - C3 alkyne, -C(OGC-C4
al kyl, NH2, -NH(C -C 3 alkyl), -N(G-C 3 alkyl)2, -NH(C(OC -C 3 al kyl),
-N(C(OC-C 3 alkyl)2, -SH, -S(G-C3 alkyl), -S(OGC-C 3 al kyl,

-S( O 2C - C3 aaldkyk 6. [0S erhbbd@BEs &P 0dingsEemWdiments) Q iNC@)TRT; In

enbodi mrents, W is NH In sone enbodinments, W2 is O In other enbodinents,
VR is NH | fossmebedieritiéhiss. 18 samg cenbadimenin Q iSndependent Iy H, CHB,
-OCH3, -0 CHZCHS, or C(O)O—| I n sonPOenbodl ments, bis 0-Z, Zis andt is
1. In some enbodi nents, C(O OH[|In sone embodi ment s n, o, p, and q are
each 1. In sone enbodi rrents nis Ol n sone enbodinents, Zisand r is 2.

In sonme enbodi nents, Zis is_ W
- zZ
e
[0366] In some embodiments, W3 is O. In other embodiments, W5 is N(R). In
further embodiments, W3 is NH. In some embodiments, ¢ is any one of the side

chains of the naturally occurring amino acids. In some embodiments, ¢ is H.

[0367] In some embodiments, Q is
O

2

o)

T
[0368] In some embodiments, T is H. In some embodiments, T is C(O)CH3. In
some embodiments, T is Z. In some embodiments, ¢ is any one of the side chains of

the naturally occurring amino acids. In some embodiments, ¢ is H.

[0369] In another aspect, compounds of Formula IV’ are described herein:
(0},
F
# \ l W1 b (0] d q
F _— Jig n W2
0O a c P
Q

Formula IV’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, and W, are each independently null, O, or NH;

183



and r is 3. In sone enbodinents, Zis and s is 5. In sonme enbodinents, Zis
and s is 6. In sone enbodinents, Zis and r is 2. In other enbodi ments, Z
is and r we 2810/dosossone enbodi nents, Z isand s is 5. |In eChaszeehodsnents, Z
isand s is 6. In sone enbodi nents, at nost one Zis H In sone

enbodi nents, Zis not H In other enbodinents, Zis not -C(OCH 3. In sone
enbodi nents, t is 1. [0390] In still another aspect, conpounds of the

Fornul a V are descr-i-begprefeatsml cptivnardng fat Kee vidsIrbhiRe eeplabhellsal ts,
hydr at es, sol vates, prodrugs, enantioners, and stereoi sonmers thereof;

wherein W and Waid g Rrihiadmsadanly| R, Gida, FOCH;, SICHYGH e €ERTs an
optional bond th%¥m%@?ﬂiptﬁéﬁﬂﬁ:Jﬁﬁﬂﬂ-res that Qis then null

dis H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;

cach Z is H,

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C;s alkyl;

Q is null, C(O)CH3, Z, or

184



a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOH, or OZ dis Hor C(OOH each n, o, p, and g is independently
Cor 1; eawbm10/mcosadependently null, H w th the provi soprchhaiszicoeums? s at

| east one in the compound; each r is independently 7; each s is

i ndependently 3; each t is independently O or 1, each v is 1 or 2; R5 and
R6 are each independently hydrogen, deuterium G -C4 al kyl, hal ogen, -OH,
-C(OG-&4 alkyl, -Oaryl, -Obenzyl, §0C(OC -C4 al kyl, -C -C3 al kene,
-Ci-C3 alkyne, -C(O G -C4 alkyl, NH2, HNH(C -C3 alkyl), -N(G -C3 al kyl) 2,
-NH(C(O G- C3 alkyl), -N(C(OGi-C3 al fyl) 2, W’SH, -S(CG -C3 al kyl),
-S(O G -C3 alkyl, -S(0 20 - C3a|kylyl 3‘2

¢ ;
¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;
W3 is null, -O-, -N(R)-; and
R is H or C;-C;s alkyl.
[0370] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W is NH.
[0371] In some embodiments, W; is N. In other embodiments W; is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0372] In some embodiments, W5 is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0373] In some embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z, Z is

(o)
P -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

(o)

2 -

r S

and ris 2. In some embodiments, Z is
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Qis null, C(OCH3, Z or eis H -C(OOCH or any one of the side chains of
the naturally occurring am no acids.[0391] In sone enbodi nents, W is O 1In
sonme enboaoremimeossY i s NH. 1 n sone enbodi ments, Wis OrCiriussamnm49982
enbodi ments, Wis NH [0392] In sone enbodinents, W is N |n other
enbodi mrents W is N substituted with a G-C alkyl. In other enbodi nents, W
is an oxidized N. [0393] In sone enbodinents, W2 is N In other enbodi nents
W2 is N substituted with a G -C alkyl. In other enbodinents, W2 is an
oxi dized N. [0394] In sone enb nts, represents a bond. In some
enbodi nents, a and c are each i - OCH3, -OCH2CH3, or
C(OOH In sone enbodi nents, J
enbodi ments, d is C(OOH |n-=sene p, and q are each 1. In
sonme enbodinments, nis 0. In some enbedinents, Z Bs.and r is 7. In sone
enbodi nents, Zis and s is 3. In some enbodi nents, Z is

and ris 3. In some embodiments, Z is

(o)
X -

T S

and s is 5. In some embodiments, Z is

(o)
P -

T S

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In other embodiments, Z is
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and r is 7.

In other enbodinents, Zisand s is 3. In some enbodi nents,

t

is

1. In sonme enbodinents, Qis C(OCH3, In sone enbodinents, Qis Z In sone

enbodi nenwe,2019/40608F0395] I n sone enbodi nents, e is any eoe/ustome9s? de

chains of the naturally occurring am no acids. In sone enbodi nents, e is H.

In other enbodinents, e is C(OOH In sone enbodi nents, WB -NR-. In sone

enbodi nent s,
Formul a VI'

WB is O [0396] In yet another aspect, conpounds of the

are described: Forgula VI' and pharmaceutically acceptable

salts, hydrates, solvates, prod@lrugs, en%nti oners, and stereoi sonmers

t hereof; wherein W and War achl|i pendent |y
bond that when ﬁese

an opti onal

each independently H, CH3, -OCH3,
or 0-Z; dis Hor C(O CH

and s is 6. In some embodiments, t is 1. In some embodiments, Q is H. In other

embodiments, Q is C(O)CHj3. In some embodiments, Q is Z. In some embodiments,

Qis

[0374] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is -
C(O)OH. In some embodiments, W3 -NH-. In some embodiments, W3 is O.

[0375] In another aspect, compounds of the Formula I'Va’ are described:

F
0O

OH

Formula IVa’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
vis1or2;
Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
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or C(OQH, bis H CH3, C(OOH,



each n, o, p, and q is independently OCor 1; each Zis Hwth the proviso

that there is at |east one in the conpound; each r is independently 0, 1,
2, or 3; wechowosmsi ndependently an integer from1l to 1@CTABCIIN49982

i ndependently O or 1; each v is 1 or 2; R5 and R6 are each independently

hydr ogen, deuterium G -C4 al kyl, halogen, -OH, -C(OC-C4 alkyl, -Oaryl,
-Obenzyl, -0C(OC-C4 alkyl, -C-C3 alkene, -C - C3 alkyne, -C(OG-C4

al kyl, NH2, e:Nikie; @Xostky, hik HN(IQ m(@ﬂ @yhlk?l,) we(@@@b,m al kyl ),
“N(C(O) G - C3_al k { d?z a|k§ S(0 2G -C3
alkyl; Qis Nﬂ(pyo&ldfﬂilb}’l),zN 6(0)«@11% ql-kyl C(S@ Cid> & O¥h-Ghe side

chains of t ha?kﬁa-ts‘('@)%bl _\CS%ﬁ&ltlrarndng am no aci ds;
sis 5or 6.
[0376] In some embodiments, r is 2. In some embodiments, r is 3. In some
embodiments, s is 5. In some embodiments, s is 6.

[0377] In another aspect, compounds of the Formula IVb’ are described:

F.
O
a C
/WW
W1
bo dq
F
O

O

Formula IVb’

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,

, or
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WBis null, -0-, -N(R)-; andRis Hor CG-C3 alkyl. [0397] In sone

enbodi nrents, W is O In other enbodinents, W is NH In sone enbodi nents,
Wis O Iwoabtwmwemsbodi ments, Wis NH [0398] In some erbodisowiosgosiV is N
I n other enbodiments W is N substituted with a G-C alkyl. In other

enbodi nents, W is an oxidized N. [0399] In sone enbodi ments, W2 is N. In
ot her enbodi nents W2 is N substituted with a G -C alkyl. In other

enbodi nents, W2 is an oxidi zedoN. [0400] In sone enbodi nents, represents a
bond. In sone enbodinents, a ajjd ®Rsare gach i ndependently H, CH3, -OCH3,
-OCH2CH3, or C(OOH 1In so od bis O Zisandt is 1. In
sone enbodinents, d is C(O.H } ts o, p, and g are each
1. In some enbodiments, nis 0. In sone enbodinmentSy Zis and r is 2. In
sonme enbodinents, Zis and r is 3.l 1n sone enbodiments, Zis and s is 5. In
sone enbodi nents, Z isand s is 6. Rsn sone enbodinents, Zis

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C; alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C,-Cs alkyl.
[0378] In some embodiments, W, is O. In other embodiments, W is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
P -

r S .
and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1. In some embodiments, n is 0.

[0379] In some embodiments, Z is
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and r is 2. In other enbodinents, Zis and r is 3. In sone enbodi nents, Z
is and s is 5. In other enbodinents, Zis and s is 6. In sonme enbodi nents,
t is 1. Iwoommoersbodi nents, Qs H. In other enbodi ment #CTARSI00COEEH3. | n
sone enbodi ments, Qs Z. In sonme enbodi nents, Q s[0401] In sone
enbodi nents, e is any one of the side chains of the naturally occurring
am no acids. In sone enbodinents, e is H |In other enbodinents, e is
C(OOH In some enbodi nents, V\ﬁ ist-NR-. In sone enbodinments, WB is O
[ 0402] In another aspect, conp s of the Fornula Via'" are descri bed:
Formul a Via and pharnaceuti cal | y]Jacceptabl e salts, hydrates, solvates,
prodrugs, enantioners, and st i eof ; ereinvis 1or 2; RS
and R are each independently -ydro deut eri C - C al kyl, hal ogen,

T S

2

and ris 2. In some embodiments, Z is

(o)
X —

and ris 3. In some embodiments, Z is

t

—

o)
2 —

and s is 5. In some embodiments, Z is

o)t

P -

T S

—

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is
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-OH -C(OG-C4 alkyl, -OCaryl, -Obenzyl, -0C(OC-C 4 alkyl, -C C3

al kene, -Cr C3 alkyne, -C(OC-C4 alkyl, NH2, -NH(GC -C3 alkyl), -N(G-C3

al kyl) 2, wOHi@op@Es-C 3 al kyl ), -N(C(O G -C3 al kyl) 2, - 8dHI/ts340Gi049982 al kyl ),
-S(OCG-C3 alkyl, -S(0O2C -C3 alkyl; and s is independently 5 or 6. [0403]
In sone enbodinents, r is 2. In some enbodinents, r is 3. In sone

enbodi nents, s is 5. In sone enbodinents, s is 6. [0404] In another aspect,
conpounds of the Fornula VIb' are described: Fornula VIb' and
pharmaceutically acceptabl e salfts, R5hydr ates, sol vates, enantioners, and
stereoi soners thereof, wher W re each _independently null, O or
NH, a and c are each mdepeﬁ&ent 2CH3, or C(OOH, b is
H CH3, C(OOCH or 0-Z dis Hor

and s is 6. In some embodiments, Z is not H. In some embodiments, tis 1.

[0380] In another aspect, compounds of the Formula I'V¢’ are described:

F
0O
a n C
Wi 0 q
b d
F
0

4
Formula IV¢’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

cach of n, 0, p, and q is independently O or 1;

cach Z is null, H,
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each n, o, p, and q is independently Oor 1; each Zis H wth the proviso
that there is at |east one in the conpound; each r is independently 2 or 3;
each s i swondepeossntly 5 or 6; each t is independent!|yprOTas2dy/oemeh v is 1
or 2; R5 and R are each independently hydrogen, deuterium Cl-C4 alkyl,

hal ogen, -OH, -C(OC -C 4 alkyl, -Oaryl, -Obenzyl, -OCC(OGC -C 4 al kyl,
-C-C3 al kene, -C - C3 alkyne, -C(OG-C 4 alkyl, NH2, -NH(C -C 3 al kyl),
-N(Gi -C 3 al kyl) 2, -NH(C(O)O'-CitaI kyl), -N(C(OGC -C 3 alkyl)2, -SH,

-S(G -C 3 al kyl), -S(O)O'-CB( yl, -S(0O2C -C3 al kyl. [0405] In sone
enbodi rents, W is O In other gnbodinents, W is NH In sone enbodi nents,
W is O In other enbodi nent IS SO nbodi nents, a and c are
each independently H, CH3, -

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-Cs alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl.
[0381] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)
X -
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C(OOH In some enbodinments, bis 0-Z, Zis andt is 1. In sone

enbodi nents, d is C(OOH In sone enbodinents n, o, p, and q are each 1. In
sonme enboaorermimeoss i s O [0406] I n sonme enbodi ments, ZpPrs/uspalon4d9s2 2. In
sone enbodinments, Zis andr is 3. In sonme enbodinments, Zisand s is 5. |
sone enbodi nents, Zis and s is 6. In some enbodinents, Zis and r is 2.
ot her enbodinents, Zis and r is 3. In sone enbodinents, Zis and s is b5.
I'n other ermhaditi@nt B sofd @ntdénents, sl i C(OYOHONE s@fib OflboEficts nfo] 1 af@lq H I n
sonme enbodi nents, t is 1.[0407] In another aspect, conpounds of the Fornula
Vic' are dest? pasdd: IngpmarcEbodiEncntsands frhHr someembadiinefs.Ze bept abl e sal t s,
hydr at es, sol vates, prodrugs, enantti oners, and stereoi soners thereof;
wherein

n
In

f}j‘r ——
i O

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

193



W and Ware each independently null, O or NH, a and c are each

i ndependently H, CH3, -OCH3, -OCH2CH3, or C(OOH b is H CH3, C(OOH or
O Z; d iswb20r0/00660H; each of n, o, p, and q is indepemrdeniskgoo@4ms82 1; each
Z is independently null, H wth the proviso that there is at |east onein

t he conpound; each r is independently 2 or 3; each s is independently 5 or
6; each t is independently O or 1; each vis 1 or 2; R5 and R are each

i ndependent |y hydrogen, deuteripum Cl1-C4 al kyl, halogen, -OH -C(OG-C 4
al kyl, -Oaryl, -0 benzyl, 4 alkyl, -G-C 3 alkene, -GC- C3

al kyne, -C(OC -C 4 al kyl, & -N(G -C 3 al kyl) 2,
-NH(C(O G -C 3 al kyl), -N S(CG -C 3 al kyl),
-S(OG-C3

and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is
not H. In other embodiments, Z is not -C(O)CHs. In some embodiments, tis 1.

[0382] In another aspect, compounds of the Formula IVd’ are described:
F

Formula IVd’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

cach Z is null, H,
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al kyl, -S(O 2C-C 3 alkyl. [0408] In sonme enbodinents, W is O In other
enbodi nrents, W is NH In sone enbodinents, W2 is O In other enbodi nents,
W2 i s NHwOnrosxmesossnbodi nents, a and c are each i ndepenaemtusyooblo49SBi3,

-OCH3, -O CH2CH3, or C(OOH, In sone enbodinents, bis 0-Z, Zis andt is
1. In sonme enbodinments, dis C(OOH In sone enbodinents n, o, p, and q are
each 1. [0409] In sone enbodinents, nis O In sone enbodinents, Zis and r
is 2. In sone enbodinents, Zi,s apnd r is 3. In sone enbodinents, Z isand s
is 5 1In sonme enbodi nents, Z i(soznd S is 6. In sone enbodinents, Zis and r
is 2. In other enbodinents, Z i is 3. In sonme enbodi nents, Z is and
S is 5. In other enbodi nents, t nme enbodi nents, at nost
one Zis H |In sone enbodi nerits, I n other enbodinents, Z
is not -C(O) CH3.

0

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl.

[0383] In some embodiments, Z is

(o)
P -

r S

and ris 2. In some embodiments, Z is
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[ 0411] In another aspect, conpounds of the Fornula Vid' are described:
Formula VId'" and pharnaceutically acceptable salts, hydrates, solvates,
pr odr ugs,wenarwdoeeser s, and stereoi soners thereof; wherePoTABCINILA49982

i ndependently H, with the proviso that there is at |east one in the
conpound; each r is independently 2 or 3; each s is independently 5 or 6;
each t is independently O or 1; each vis 1 or 2;R and R are each

i ndependent|y hydrogen, deuteriumt C -C al kyl, halogen, -OH, -C(OC-C 4
alkyl, -Oaryl, -Obenzyl, -0o{@ & -C 4 alkyl, -G -C 3 al kene, -G - C3

al kyne, -C(OGC-C 4 alkyl, NH2, HNH(G -C 3 alkyl), -N(G -C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -NC( MC 3 .a -S(Cr C3 al kyl),
-S(OG-C3 g

T S

and s is 5. In some embodiments, Z is

(o)

2 —

T S

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In other embodiments, Z is
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al kyl, -S(02GC -C3 alkyl. [0412] In sone enbodinents, Zis andr is 2. In
sonme enbodinents, Zis and r is 3. In sonme enbodinents, Zis and s is 5. In
sonme enboaoremimeosZ is and s is 6. In sone enbodi ments, PETIUS2@0@49982 S 2. | n
ot her enmbodinents, Zisand r is 3. In sone enbodinments, Zis and s is 5. In
ot her enbodinents, Zis and s is 6. In sone enbodinents, t is 1. [0413] In
anot her aspect, conpounds of the Fornmula Vlie' are described: Formula Vle'
and pharmaceutically acceptabl @ salts, hydrates, solvates, prodrugs,
enantiomers, and stereoi soners||thergof; wherein W2 is null, O or NH

2

Re

and s is 6. In some embodiments, t is 1.

[0384] In another aspect, compounds of the Formula I'Ve’ are described:

F
(0)y
Wi b d O
e e g
F
Wo —
o” L ep

Re

Formula IVe’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

W, is O, or NH;

W, is null, O, or NH;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each o, p, and q is independently 0 or 1;

cach Z is H,
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a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOCH or 0-Z, dis Hor C(OOH each o, p, and q is independently O
or 1; eacNoOZoiosobisswi th the proviso that there is at | east/use@oiomsshe
conmpound; each r is independently 2 or 3; each s is independently 5 or 6;
each t is independently O or 1; each vis 1 or 2; R5 and R are each

I ndependent|ly hydrogen, deuterium G -C alkyl, halogen, -OH, -C(OC-C 4
al kyl, -OCaryl, -Obenzyl, -0C0G0O C -C 4 alkyl, -C C3 al kene, -Cl- C3

al kyne, -C(Q G -C 4 alkyl, N2} -NJ(C-C 3 alkyl), -N(G-C 3 alkyl)?2,
-NH(C(O G -C 3 alkyl), -NCOM-g 3 kyl) 2, -S(G -C 3 al kyl),
-S(OCG-C3 A

0O

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C; alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C,-Cs alkyl.
[0385] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH. In some embodiments, b is O-Z, Z is

(o)
P -

T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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al kyl, -S(02C -C3 alkyl. [0414] In sonme enbodinents, W is O In other
enbodi nrents, W is NH In sone enbodinents, W2 is O In other enbodi nents,
W2 i s NHwOnrosxmesossnbodi nents, a and c are each i ndepenaemtusyooblo49SBi3,
-OCH3, -OCH2CH3, or C(OOCH. In sonme enbodinments, bis 0-Z, Zisand t is 1.
In sonme enbodiments, d is CCOOH In sone enbodinents n, o, p, and q are
each 1. In sone enbodinents, nis 0. In sone enbodinents, Zis and r is 2.
In sone enbodinents, Zis and r, ist3. In sone enbodinents, Zis and s is 5.
In sone enbodinents, Z is and 4 i 6. In some enbodinments, Zis andr is 2.
In other enbodinents, Zisand r [[s 3. In sonme enbodinents, Zis and s is 5.
In other enbodinents, Zis an S, 6. e dinments, t is 1. [0415]
I n anot her aspect, conpounds-oR th re described: Formula VIf
T S

2

and ris 2. In some embodiments, Z is

(o)
X —

and ris 3. In some embodiments, Z is

o)t

2 -

r S

—

and s is 5. In some embodiments, Z is

o)t

P -

T S

—

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoisoners thereof; whereine is H -C(OCH or any one
of the siwe otwosmsof the naturally occurring am no aci g#sr/088omws4998t |, -0-,
-N(R)-; and Ris Hor C-C 3 alkyl, each vis 1 or 2; each R5 and R are

i ndependently hydrogen, deuterium Cl1-C4 alkyl, halogen, -OH -C(OGC-C4
al kyl, -OGaryl, -Obenzyl, -OC(OGC-C 4 alkyl, -G-C 3 alkene, -C- C3

al kyne, -C(OGC-C 4 alkyl, NH2p -NH(C -C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -N(C(O @i - R3 allglyl) 2, -SH, -S(CG -C 3 al kyl),
-S(OCG-C 3 alkyl, -S(O 2GC nd s is or 6.. [0416] In sone
enbodi nents, WBis O In so e i i utyl. In other
enbodi ments, e is -C(OOH In stil enbodi nengs, e is H In some

and s is 6. In some embodiments, t is 1.

[0386] In another aspect, compounds of the Formula I'Vf’ are described:

(@]
)
R
O W3 ° s
R \%
o 6
Formula IV

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids;

W3 is null, —O-, -N(R)-; and

R is H or C;-C;5 alkyl,

vis1or2;

s is 5 or 6; and

tisQorl.
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enbodi ments, WB is -NR-. In sone enbodinents, WB is O In some enbodi nents,
rris 2. In sone enbodinents, r is 3. In sone enbodinents, s is 5. In sone
enbodi nenwe,20m/d06088. 1 n some enbodi ments, t is 1. [0417pcirrusasoibi®s2 aspect,
conpounds of the Formula VIQg' are described: Fornmula VIg' and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioners, and stereoi soners thereof; wherein Ris Hor CG-C 3 al kyl; W
and Ware ee{oksﬂndenemﬁlérhbfodmlaﬂns \@g 1scm Mong étﬂlﬁbd@méﬂt@ Eigsdr-burgegandent | y
H, CH3, -OCH3, -OCH2CHS, %(3 H CH3, O)O—IorOZdlsHor
C(O OH eactther ealb061mealﬁiaeqs ( )ﬁﬁép@rﬁ@@rﬂﬂn%r egbgdimentsgéhHyz 1 §0RE wi t h t he

proviso t haterﬁﬂlﬁﬁﬁeﬂt? Wg 1sI R®S! 1Pfte embodiments. In some embodiments, ris 2. In

some embodiments, r is 3. In some embodiments, s is 5. In some embodiments, s is
6. In some embodiments, v is 1. In other embodiments, v is 2. In some
embodiments, tis 1.

[0388] In another aspect, compounds of the Formula IVg’ are described:

F
0O
OR
F
0O Rs
a n C
)\ /H\(\()/WEM/W2 -
@) W1 0 q
b d Re
O

Formula IVg’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

R is H or C;-C3 alkyl;

W, and W, are each independently null, O, or NH;

a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,

, or
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in the conpound; each r is independently 2 or 3; each s is independently 5
or 6; each t is independently Oor 1; each vis 1 or 2; R5 and R are each

i ndependewol2g10peossgen, deuterium Cl-C4 al kyl, hal ogenpcT@s2009684998L1 - C 4
al kyl, -Oaryl, -Obenzyl, -OC(OC-C 4 alkyl, -CG-C3 alkene, -C- C3

al kyne, -C(OGC-C 4 alkyl, NH2, -NH(G-C 3 alkyl), -N(G-C 3 al kyl) 2,
-NH(C(O G -C 3 alkyl), -N(C(OGC -C 3 alkyl)2, -SH, -S(Cr C3 alkyl),
-S(O G -C 3 alkyl, -S(0O 2C -C3pal kyl. [0418] In sone enbodinents, W is O

I n other embodi ments, W is NHf I mR;some enbodinents, W2 is O In other
enbodi nents, W2 is NH. |In sqrerRprbodi tg, a and are each independently
H CH3, -0OCH3, -0 CH2CH3, o nts, bis 0z Zis

and t is 1. In sonme enbodi nments, I n sbge enbodi ments n, o, p,
and q are each 1.

Re

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C; alkyl), -N(C,-C; alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C,-Cs alkyl.
[0389] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

(o)

}Z
T S
bl

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is
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[0419] In sone enbodinents, nis O In some enbodinments, Zis and r is 2.
In sone enbodinents, Zis and r is 3. In sone enbodinents, Zis and s is 5.
In sonme ewbadiom®driss, Z is and s is 6. In sonme enbodi nenPsT/US2000m38z i S 2.
In other enmbodinents, Zis and r is 3. In sone enbodinents, Zis and s is
5. In other enbodinents, Zis and s is 6. In sone enbodi nents, at nost one
Zis H In sone enbodinents, Zis not H In other enbodi nents, Z is not
-C(OCH 3. In sone enbodinents,, t,is 1. [0420] In another aspect, conpounds
of the Fornmula VII' are descriﬁ )and pharmaceutically acceptable salts,
hydr at es, sol vates, prodrugs, e and stereoi soners thereof;
wherein W and Ware each ind NH, represents an
optional bond that when present reQw s then null

T S

2

and ris 2. In some embodiments, Z is

(o)
X —

and ris 3. In some embodiments, Z is

t

—

)
2 -
r S
and s is 5. In some embodiments, Z is

o)t

P -

T S

—

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is
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a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(OOH, b is H,
CH3, C(OOH, or OZ dis Hor C(OOH each n, o, p, and g is independently
0 or 1; ewohotb/osossl, with the proviso that there is at lpeaats2amm49982t he
conpound; each r is independently 7; each s is independently 3; each t is

i ndependently OGor 1; each v is 1 or 2; R5 and R are each independently

hydr ogen, deuterium C -C al kyl, halogen, -OH -C(OG-C4 alkyl, -Oaryl,
-Obenzyl, -OC(O) G -C4 alkyl, oC -C3 al kene, -C C3 alkyne, -C(OG-C 4

al kyl, NH2, -NH(G-C 3 alkyl), |FN(®J-C 3 alkyl)2, -NH((QGC -C 3 alkyl),
-N(C(O G -C 3 alkyl)2, -SH, SUC - I"kyl S(LQA\C -C 3 al kyl,
-S(0 2G - C3 al kyl ; 2

and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is
not H. In other embodiments, Z is not -C(O)CHj;. In some embodiments, tis 1.

[0390] In still another aspect, compounds of the Formula V’ are described:

F

Formula V’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is then
null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z is independently null, H,
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Qis null, C(OCH3, Z or WBis null, -0-, -N(R-; Ris Hor G-C3 al kyl;
and e is H -C(OOH or any one of the side chains of the naturally

occur ri ngvermmoosmssds. [ 0421] I n some enbodi ments, W i #CQUSkwIHIVE2

enbodi nents, W is NH In some enbodi ments, W2 is O In sonme enbodi nents,
W2 is NH [0422] In sone enbodinents, W is N In other enbodinents W is N
substituted with a G -C alkyl. In other enbodinents, W is an oxidized N
[0423] In some enbodi nents, istN. In other enbodinments W is N
substituted with a G -C alkyl \ A other embodi ments, W2 is an oxidized N
[0424] In sone enbodi nents, repjesents a bond. In sonme enbodi nents, a and c
are each independently H, C(OOH In sone

enbodi ments, b is 0-Z, Zisdnd t enbodi ments, d is C(O CH.
In sonme enbodinents n, o, p, and q r S

, or

in the compound;

each r is independently 7;

each s is independently 3;

cach t is independently 0 or 1;

cachvis 1or2;
Rs and Rg are each independently hydrogen, deuterium, C,-C, alkyl, halogen, -OH,
-C(0)C,-C4 alkyl, -O-aryl, -O-benzyl, -OC(O)C,;-C, alkyl, -C;-C; alkene, -C;-C;
alkyne, -C(O)C;-C,4 alkyl, NH,, -NH(C;-C; alkyl), -N(C;-C; alkyl),, -NH(C(O)C;-
Cs alkyl), -N(C(O)C;-C;s alkyl),, -SH, -S(C;-Cs alkyl), -S(O)C;-C; alkyl, -S(0),C;-
C; alkyl;

Q is null, C(O)CH3, Z, or

e ; and
¢ is H, -C(O)OH or any one of the side chains of the naturally occurring

amino acids.
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are each 1. [0425] In sone enbodinents, nis O In sonme enbodi ments, Z
isand r is 7. In sone enbodinents, Zis and s is 3. In sone enbodi nents, Z
is and r we 2610/dososet her enbodi ments, Z is and s is 3. | rCIaseoemipdd: ment s,

t is 1. In sonme enbodinents, Qis C(OCH3, In sone enbodinents, Qis Z 1In
sone enbodi nents, Qis [0426] In sone enbodi nents, e is any one of the side
chains of the naturally occurring am no acids. In sone enbodinents, e is H

I n other enjo891TENt $n scBnd EmboddhEYHW, [0 S BiTBoreabbdiBBALS, WB WE. HNR-. I n
sone enbodi ments, WB . is O_ [0427] In any of the above Fornul ae, any one or
more of H mensenhodinentseaisw-t b sengembodinagnts. W2 SNBY so understood in any

of t he abovqﬁgyﬂOdS?gr&%%%godggﬁglwswl hyﬁtr%]i &ﬁ%‘%@&y%ﬁ@ft ed with a

C - C al kyl ounds of nvent 1 on
i nventi on alsabstitntet wdthsa GeCh a)kliyl flarothep cedot atdnmg Walns anmbkidizetl INam*rat ory

pat hway and reg | ating a proinfl amat pat h cell.[0429] In
one enbodi rréﬁiw It e o bR ed> done fﬁ:?ﬁh %ﬁwnm sy

substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.

[0394] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CH;, -OCHj3, -OCH,CH3;, or C(O)OH. In some
embodiments, b is O-Z, Z is

o)t

2 -

r S

—

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

o)t

2 -

T S

——

and ris 7. In some embodiments, Z is

t

—

o)

2 —

T S

and s is 3. In some embodiments, Z is

and ris 7. In other embodiments, Z is
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Conpound of the Invention in an anmount sufficient to upregulate an anti

i nfl ammat ory pat hway and down regulate a proinflanmmtory pathway in the
cel |l . I n weneroogosany cel |l having, or capable of havi ngpcirnisb@omadosz y
activity or capable of expressing NFKB can be used. The cell can be
provided in any form For exanple, the cell can be provided in vitro, ex
vivo, or in vivo. Inflanmatory activity can be neasured using any nethod
known in the art, e.g., nmethodg as described in Tran P. O, et al,

D abetes, 51; 1772-8, 2002. IIIusta@tlve,exanples of cells capable of
|nflannatory activity inclu ut | arfednet limteqyto, imune cells

i ncl udi ng nonocytes, macrop es, Th- 17, Tregq,

| ynphocytes, spleen cells, nuscle,|adi pose or fat, “yascul ar cells such as
endot helial or pericyte, bone, gu nerve, brain, glial, astrocytes, nerve,
l'iver, Kkidney, pancreas including Rsl et cells such as beta cells, |ung,
heart br eaSt nd s1 ?d n sdrne e Obnaacmentgql IP II‘Il’ EO%tleaéﬂl 0(?1%'61'1‘[ (Et eé d)b%%l kl n,
esophageal eye erine. ovari an, £ e "harr ow,
bl ood, | yrrpfsonieesﬁbo@uh@ﬁs, Q/am.nlalsoﬁe@nneaﬁh@ﬁg |Q31$C9| |'s. [0430] Al so
provided in the invention is a netheg for inhibiting, preventing, or

[0395] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is —
C(O)OH. In some embodiments, W3 —NR-. In some embodiments, W3 is O.

[0396] In yet another aspect, compounds of the Formula VI’ are described:

Formula VI’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein

W, and W, are each independently null, O, or NH;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,
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treating inflammation or an inflammtory di sease in a subject. The

i nfl ammati on can be associated with an inflammtory di sease or a di sease
wher e i nfwermmakdoersscontri butes to the di sease. |nfl anmatroryusdiopa®es can
ari se where there is an inflammation of the body tissue. These include

| ocal inflammatory responses and system c inflanmati on. Exanples of such

di seases include, but are not limted to: organ transplant rejection;
reoxygenation injury resultin f%pn1organ transpl antation (see Gupp et al,
J . M. Cell Cardiol. 31. 2971303 (1999)) including, but not limted to,
transplantation of the follown | ung, liver and ki dney;
chronic inflammatory di sease ing arthritis,
rheumatoid arthritis, osteoarthrift fflseases associated with
increased bone resorption; inflamatery bowel diseages such as ileitis,
ulcerative colitis, Barrett's syndrone, and Crohn's$ di sease; inflammatory

| ung di seases such as asthma, Qdult respiratory distress syndrone, chronic
obstructive airway disease, anf] cystic {ibrosis; inflamatory diseases of

t he eye including corneal dystHoph homa, opglocerciasis, uveitis,
synpat heti c ophthal mtis and?en NS ]

0

2

in the compound;

each r is independently 0, 1, 2, or 3;

cach s is independently an integer from 1 to 10;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-C; alkyl;

Q is null, C(O)CH3, Z, or

¢ is H, -C(O)OH, or any one of the side chains of the naturally occurring
amino acids;

W3 is null, -O-, -N(R)-; and
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i nfl ammatory di seases of the gum including gingivitis and periodontitis;

i nfl ammatory di seases of the kidney including urem c conplications,

gl orrer ul ovephrods@msand nephrosi s; inflanmatory di seases poii/usb@oskaon

i ncluding sclerodermatitis, psoriasis and eczemm; inflammtory di seases of
the central nervous system including chronic denyelinating diseases of the
nervous system nultiple sclerosis, AlDS-related neurodegeneration and

Al zhei mer' s di segs @, HoonCechiays, meningitis, encephal onyelitis, Parkinson's
di sease, Huntington's disease, anyotrophic |lateral sclerosis and viral or

aut oi mmune dAd%Bhal T sosme ambedimrate Wi seds &n etererabodigagess) V1 & MHedes
el lltus: NS RIAHRRIhAR, 81, KXPCIr ol AR AnedY Sy1 RAGET 2

hypertri gl yceridem a; I'c conplications, ’nctuding, but not limted to
gl aucoma, rg0398jpat hysonmaaubalivdesgly, ehioptthymbaiiabntadV nis &N oal bum nuri a

and progressiyve. di abetic nephropathy, polyneuropathy, diabetic neuropathy,
at her oscl erﬁpﬁﬂltﬁtﬁa&ﬂ%ﬁpﬁ ¢ 2y In )ﬁéf‘é& ,Oglﬁéﬁinfsp%rléﬁnﬁ?“a&efiﬁ di sease,
nonket otic hypey9l Y GLHINRESRSBRs A, SOTRIn HRBOARMSBRALL VS Naut onomi ¢
neuropat hy, joint problens, and a skin or nucous nenbrane conplication,
such as an isnbgtticdwithee GhCnalkpbtin cthar @mipodiamentsnMeds ronxidized@er obi osi s
I poi di ca dl[ﬁ?(%]l Coinusngrne embodiments, - - - - - represents a bond. In some embodiments,

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some

embodiments, b is O-Z, Z is

r S

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. In some embodiments, n is 0. In some embodiments, Z is

and s is 5. In some embodiments, Z is
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i mmune- conpl ex vasculitis, system c |upus erythematosus; inflanmatory

di seases of the heart such as cardi onyopathy, ischem c heart disease

hyper cholwet2eronloeossa, and at heroscl erosis; as well as varrass000op®s?2

di seases that can have significant inflammatory conponents, including
preecl anpsia; chronic liver failure, brain and spinal cord traum, and
cancer. The inflammtory di sease can al so be a system c inflanmtion of the
body, exenplified by gram posit,ive or gram negative shock, henorrhagic or
anaphyl acti c shock, or shock iﬂ g%d by cancer chenotherapy in response to
proi nfl ammat ory cytoki nes, e.g.,||shock associated with proinflammatory

cyt oki nes. Such shock can be i a\chenot her apeuti c agent
that is adm nistered as a treatnen . her disorders include
depression, obesity, allergic diseasegs, acute cardi ovascul ar events,
arrhythm a, prevention of sudden death, nuscle wasting di seases such as
Duchenne' s Madsus ar Ilysita @plydimemk,| Ziwmat ory nyopat hi es such as

dermat onositis, inclusion body myositis, and polymyositis, and cancer
cachexia. Also inflammtion th results fromsurgery and trauma can be
treated with Conpound of the

e

and s is 6. In some embodiments, t is 1. In some embodiments, Q is H. In other

embodiments, Q is C(O)CHj3. In some embodiments, Q is Z. In some embodiments,

Qis
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[0431] In sone enbodi nents, the subject is adm nistered an effective anount
of a Conpound of the Invention.[0432] The invention also includes

phar macewvocalo/meosposi ti ons useful for treating or prevegriusgooan4o9s?

i nfl ammatory di sease, or for inhibiting inflammtion activity, or nore than
one of these activities. The conpositions can be suitable for internal use
and conprise an effective anount of a Conpound of the Invention and a

phar maceutical |y acceptabl e carrier g The Conpounds of the Invention are
especially useful in that they denorptrate very |ow peripheral toxicity or
no peripheral toxicity. [0433] The of the Invention can each be
adm ni stered in anounts that aretgL e Bq_treat or prevent an

i nfl ammat ory di sease or a reperfuston difsease énd/ or prevent the

devel opnment thereof in subjects. [0434] AAdm nistration of the Conpounds of
the Invention can be acconplished via any node of adm nistration for
therapeutic [ggeft s. I, cIRSBSchO G MRy SHSHEME GidechdiAsaf thadMuRiIgt ration
such as oral, nasal, parenteral, transdermal, subcutaneous, vaginal,

buccal , rect@ktungtopncadidadnisainsterbodomrentodest. 0486t crepdmditige Bn t he

I ntended mMq8 BhAT LR h AL ke B, S ORRCS 1 LS esBiments, W is O.
[0402] In another aspect, compounds of the Formula VIa’ are described:

0O

OH

Formula Via’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

vis1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(0O)C;-C, alkyl, -C,-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-Cs alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C,-C; alkyl),, -SH, -S(C;-C;5 alkyl), -S(O)C;-Cs
alkyl, -S(0),C;-Cs alkyl; and

s 18 independently 5 or 6.
[0403] In some embodiments, r is 2. In some embodiments, r is 3. In some
embodiments, s is 5. In some embodiments, s is 6.

[0404] In another aspect, compounds of the Formula VIb’ are described:
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be in solid, sem-solid or |liquid dosage form such as, for exanple,

i njectables, tablets, suppositories, pills, tine-rel ease capsules, elixirs,
tinct ur eswoendo/m®s@sas, syrups, powders, |iquids, suspensipomaiS2an/0dve2 | i ke,
sonmetines in unit dosages and consistent with conventional pharnmaceuti cal
practices. Likew se, they can also be adm nistered in intravenous (both

bol us and infusion), intraperitoneal, subcutaneous or intranmuscular form
all using forns well known o those skilled in the Rgarnaceutical arts.
[0436] Illustrative pharnac:uticaﬁi%onpdsitions are|tablets and gelatin

capsul es conpri sing gQonmposQd of I g t,i 1y
acceptabl e carrier, as a)vﬁ'dil gt, 19 riffi wat er ,
triglyceride oils, s hydrogenagf or parti IIRGhy&fogenated veget abl e
oil, or mxtures LF corn oil, ive oil, sOnflower oil, safflower

oil, fish oil §3Guch & EPAQor DHA, or their esters or triglycerides or

m xtures thereof, onega-3 fatty acids or derivatives thereof, |actose,
dextrose, sucrose, mannitglsgorbitol, cellulose, sodium saccharin,
gl ucose and/ or gl ycine; a [Qbricant, e.g. , silica, talcum stearic

acid, its magnesiumor calcium Formula VIb’

and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein
W, and W, are each independently null, O, or NH;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,

0

in the compound;

cach r is independently 2 or 3;
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salt, sodiumol eate, sodium stearate, nmagnesi um stearate, sodi um benzoat e,
sodi um acet ate, sodium chloride and/ or pol yethylene glycol; for tablets

al so; c) wolhnndesesse. g., magnesi um al um num silicate, sraeras:past®s?
gelatin, tragacanth, methyl cel |l ul ose, sodi um carboxynet hyl cel | ul ose,

magnesi um car bonat e, natural sugars such as glucose or beta-lactose, corn
sweet eners, natural and synthetic guns such as acacia, tragacanth or sodi um

al gi nate, waxes ajné 9fs ip&dperddaylly@ysrrayl i done, if desired; d) a disintegrant,
e.g., Starches, agar met hyl cel | ul ose bentonite, xanthan gum algiic acid
or its sodium sal%ch bis iedependeady & lai xt ures; e) absorbent, col orant,

flavorant and s n emul sif er or dispersing agent such as
Tween 80, LabraV\%%Eﬁ E{/EOF%OS caproyl 909, labrafac, |abraf |, peceol,

transcutol, capmRs ddN amapemhlmdfé@eﬂ&ntlyapd@geﬁ%utegemu €i1(q alkwil thatigan E TGPS
or other acc lsif er; or g nt that en ces sorption
of the corrpogﬁii g@?eg@ ajll@éli Sya rgn enﬁ% @5@%&% ”E‘)acfgo(gé{hﬁnﬁ EG400,
PEG200. [043€JalHlﬁu'Gj(O @?‘C&'a%;ﬂ Ly NHK@FE?QI&?I) N@P@%E&H{};@gs can, for

exanpl e, be prepared di ssol'ution, dispersion, etc Ie t he
Conpound of NH{C(@)FQ#EJ aihyl),s-NdC@)@nFachlk}d)zOfSHn Sed-Qd alkyly - E(&)Cmﬂ:seut ically

acceptabl e sgIXeRGFUCR. iyt
[0405] In some embodiments, W, is O. In other embodiments, W is NH. In
some embodiments, W5 is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

o)t

P -

T S

—

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1. In some embodiments, n is 0.

[0406] In some embodiments, Z is

o)t

2 -

T S

——

and ris 2. In some embodiments, Z is

o)t

2 —

T S

—

and ris 3. In some embodiments, Z is
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as, for exanple, water, saline, aqueous dextrose, glycerol, ethanol, and
the like, to thereby forman injectable isotonic solution or suspension.

Pr ot ei ns wochieme@sbum n, chyl om cron particles, or seregTmsedeior®sran be
used to solubilize the Conpounds of the Invention. [0438] The Conpounds of
the Invention can be also fornmulated as a suppository that can be prepared
fromfatty emul sions or suspensions; using polyal kyl ene glycols such as
propyl ene glycol, as the carriﬁr. { 0439] The Conpounds of the Invention can
al so be admnistered in the fo Bf | i posone delivery systens, such as
smal |l unilanellar vesicles, lar
vesi cl es. Liposones can be fo
cont ai ni ng chol esterol, stearyRam dyl chol i nes. In sone
enbodi ments, a filmof |ipid conmponents is hydrated.w th an aqueous
solution of drug to a formlipid |layer encapsulating the drug, as descri bed
in United Staatigds PalresimdNambdalid6is,564. [ 0440] Conpounds of the I nvention
can al so be delivered by the use of

(o)
X -

T S

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In other embodiments, Z is

and s is 6. In some embodiments, Z is not H. In some embodiments, tis 1.
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nonocl onal anti bodi es as individual carriers to which the Conpounds of the
I nvention are coupl ed. The Conpounds of the Invention can al so be coupl ed
wi t h sol wwbeopaloyoser s as targetabl e drug carriers. Suchppolusces4wan

i ncl ude pol yvi nyl pyrrolidone, pyran copol yner,

pol yhydr oxypr opyl net hacryl am de- phenol , pol yhydr oxyet hyl aspanam dephenol , or
pol yet hyl eneoxi depol yl ysi ne substituted with pal mtoyl residues.

Furt her nmor e, [046Tg Conpaisitets adicct, kemboWRRI ¢t Keritn e Vdougt @dsdrided Cl ass of

bi odegr adabl e pol yners useful in achieving controlled rel ease of a drug,
for exanple, polylactic acid, polydpsilon caprolactone, polyhydroxy butyric
aci d, polyorthoesters, polyacetals i pol ycyanoacryl at es
and cross-|inked or anphipag drogels. In one
enbodi nent, Conpounds of 2d to a
polymer, e.g., a polycar ryl atte. [0441]
Parental injectable adnmjpistrat{on is generall r subcut aneous,

i ntranmuscul ar or intrayes ections and infusions. Injectables can be
prepared in convengi® 5 '(?er as liquid solutions or suspensions
or solid forns suitable for dissolv ng in liquid prior to injection.

z

Formula VI¢'

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
W, and W, are each independently null, O, or NH;
a and ¢ are each independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
cach of n, 0, p, and q is independently O or 1;

each Z is independently null, H,

(o)
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[ 0442] Conpositions can be prepared according to conventional m xing,
granul ating or coating nethods, respectively, and the present
phar macewvoealo/mersposi ti ons can contain from about 0.1 ¥ctrasamowto®d %
fromabout 5 %to about 90 % or from about 1%to about 20% of the Conpound
of the Invention by weight or volune. [0443] The dosage reginmen utilizing
t he Conpound of the Invention is selected in accordance with a variety of
factors includi ngnth@mpesi es, age, weight, sex and nedi cal condition of
the patient; the severity of the condition to be treated; the route of
adni ni stration; t¥ehfsABtersrdwdpt9rd:functi on of the patient; and the
particul ar Conpo . td .enpl oyed. A physician or veterinarian
of ordinary skil IL&?I}]QESH%H%F#%(@ éré;f;lsdi | y determ ne and prescribe the
ef fective anount eatht kendbpugdandgiorde t o prevent, counter or arrest the
progress of the condition._ [0444] Effective dosage anounts of the present
i nvention, when LF@%IHVF%fOIE%?e i ndi cated effects, range from about 20 ng to
about 5000 ng of : i : [ rmg@i [ for in
vivo or in vitro %52% d(%nwggér%?é?&nepg%%ﬁw%gwgg@ ReferitiY €. &3 ) Hol R,

-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-

C; alkyne, -C(O)C;-C,4 alkyl, NH,, -NH(C,-C; alkyl), -N(C;-C; alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C,-C; alkyl),, -SH, -S(C;-C;5 alkyl), -S(O)C;-Cs
alkyl, -S(0),C;-C5 alkyl.

[0408] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3, -O CH,CH3, or
C(O)OH; In some embodiments, b is O-Z, Z is

o)t

2 —

r S

—

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q

arc cach 1. [0409] In some embodiments, n is 0. In some embodiments, Z is

o)t

P -

T S

—

and ris 2. In some embodiments, Z is

o)t

P -

T S

——

and ris 3. In some embodiments, Z is
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75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, or 5000 ng of the
Compound of the Invention. In one enbodinent, the conpositions are in the
form of awbDabloateishat can be scored. Effective plasnma | ecelus2aboidye2
Compound of the Invention can range from about 0.002 ng to about 100 ngy per
kg of body wei ght per day. Appropriate dosages of the Conpounds of the

I nvention can be determ ned as setforth in L.S. Goodman, et ah, The

Phar macol ogi cal Basis of Thera eu5ﬂcs, 201-26 (5th ed. 1975). [0445]
Compounds of the Invention can adm nistered in a single daily dose, or
the total daily dosage can be adiinistered in divided doses of two, three
or four times daily. Furthernqa], f tRe-l nvention can be

adm nistered in intranasal foerm vi sui tabl e intranasal
vehicles, or via transdermal routes, psing those forns of transdermal skin
pat ches well known to those of ordinary skill in that art. To be

adm ni st er echndis 1§ helif @nm a@hb@lihea@nLar mal del i very system the dosage

adm ni stration can be continuous rather than intermttent throughout the
dosage regi men. O her iIIustraquypttopical preparations include creans,

oi ntnents, lotions, aerosol sprdys and gels, wherein the concentration of

t he

T S

and s is 6. In some embodiments, Z is
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Compound of the Invention ranges fromabout 0.1 %to about 15 % ww or

w v. Methodsfor making the Fatty Acid Acetylated Salicylate Derivatives

[ 0446] Bxmopbsmoedsssynt hetic pat hways useful for naki ngPEatusgocdoisds?2

Acetyl ated Salicylate Derivatives of Formula I, Formula la, Formula Ib,
Formula Ic, Formula Id, Formula le, Forrmula If, Formula Ig, and Fornula I
are set forth in the Exanpl es bel ow and generalized in Schenes 1-4. Schene 1
B wherein r aagdd is6antscse abddieentae vieost oc £oy MUl@sdme &@bdtinantsaZ isFor mul a
b, Formula Ic, Formula Id, Forrmula le, Formula If, Forrmula lIg, and Formul a
1. [0447] @ﬂ‘rﬁound A can be esterified in the presence of acid catalyst
and a suita |l co . } St by i.on:. qgf
conpound B anb?]f{ﬂa cgﬁébtf‘?‘ﬁeg&?"edérg%‘ﬂ?’ rzgigé%?agtq)?r}%'eggﬁ%ﬁg e@g@,h%ts,’ {'18?. EDC,
optionally vioghl]a t &rdroglicy agpuct) eoinpsendad tier Faatwdh Watl) ae.dgscribdiAP, f ol | owed
by addition of a fatty acid of Formula C affords_conpounds of Formula D.

Al ternatively, conpound A can be est i ed '6hzbenzyl brom de in the
presence of base, e.g., CSC33, then

FsC

Formula VId’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

cach Z is independently H,

(o)

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;

cachvis 1or2;
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to the remaining steps of Schene 1. Hydrogeno |lysis of the benzyl ester
derived fromA, for exanple using Pd/C and H2, can yield the free acid of
conpoundswoffecmssa D. Schene 2 H wherein r and s are agcuafscovedsmbpve for
conpounds of Formula I, Formula la, Formula Ib, Formula Ic, Formula Id,
Formula le, Formula If, Formula Ig, Formula I, and Fornula I11. [0448]
Compound A can be esterified in the presence of acid catalyst and a

sui tabl e protect |KgganalRgQJﬂ@bacﬁuﬁcﬂbpaﬁdenﬂy@ydrogbmtcaﬁ@klumt ol dwag1 malopenpl i ng
to an activated amino acid to give conpound F. Condensation of the am no

conpound F wp(Hw -6(@ Kty %i]éﬁild'(bhlf%r pd@enéi’l FIEHRINCa-G dfflorldCcdkpsuntds of

Formula H. er usi Iosed in Geene,
et al. Prot ectl C@ésf g’panl T rﬁ_g QQYHEN@ g: q{}@?ey & Sons,
Hoboken, NJ NH?((E((D)C18§ﬁalkﬁ),gN(C®)§pt@grall@1)zt*SEHeSGCl\I(’Clﬂrlbylm -8(@)d-G& are as

defi ned abov for Formula la, Fornmula Ib, Fornmula Ic, Fornula
I d, Formul a ail@’I ‘IS&5 w3I4kY1Forwl alg, and Formula I1.
[0412] In some embodiments, Z is
t
(o)
/%LM—\%—
I‘ S

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, Z is

and ris 2. In other embodiments, Z is
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[0449] Acid | can be activated by esterification with a suitable activating
agent such as, e.g., pivoyl chloride, followed by condensation with an

am no al cwbabigweissas for exanpl e n-propanol am ne, to giPce/useompouwIe2 K.
Condensation of the alcohol conpound Kwith a fatty acid chloride of
Formula G affords conpounds of Fornula L. Diacylated conpounds of the

i nvention can be made by subjecting conpound A to the above

procedure. Schene 4 O wherein rgand s are as defined above for Fornula I,
Formula l'a, Formula Ib, Formul § | cRs; Forqula Id, Fornula le, Formula If,
Formula Ig, and Formula Il. [O450] | Aqt\vat ed esteryJ (see Schene 3) can be
condensed with an am nonmask di id workup gives the
unmasked di ol conpound N. Condensati on o gompound Nwith a fatty

t he di ol

acid chloride of Formula G af fords|conpounds of Formula O Methodsfor
maki ng the Fatty Acid Acetyl ated DRf | uni sal Derivatives [0451] Exanpl es of

synt hetic p%tnﬁ"%"?é/?, Pnss%%yel er}‘ﬂg)ordirﬁ%ﬁis,rzgiSFat ty Acid Acetyl ated

and s is 6. In some embodiments, t is 1.

[0413] In another aspect, compounds of the Formula VIe’ are described:

(),

Formula Vle’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
W, is O, or NH;
W, is null, O, or NH;
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CHs, C(O)OH, or O-Z;
dis H or C(O)OH;
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Diflunisal Derivatives of Formula IV, Formula IVa, Formula |IVb, Formula
Ivc, Formula Ivd, Fornula IVe, Fornmula IVf, Formula IVg, and Fornmula V, are
set forthwbeosioe®mad generalized in Schenes 5-9. Q wher eipaTrUusaovd/039982 € as
defined for Formula 1V, Formula IVa, Formula IVb, Formula IVc, Fornula IVd,
Formula IVe, Formula IVf, Formula |IVg, and Fornula V. [0452] Conpound P can
be esterified in the presence of acid catalyst and a suitabl e al cohol,

e.g., ethanol to @tle, gaheqiLInddsdndvaty @6r 0f conmpound Q with a coupling
reagent such as for exanple DCC, CDI, or EDC, optionally with a tertiary
ami ne base and/orc2ehZds st e.g., DVAP, followed by addition of a fatty
acid of Fornmula C affords corrpoungs of Fornmula R Alternatively, conmpound P
can be esterified with benzyl (bpdnmi de in the presence of base, e.g., CsCOB,
t hen subjected to the remaining||steps of Schene 5. Hydrogenolysis of the
benzyl ester derived from P,  oi_exanpl ing Rd/.C and H2, can yield the
free acid of conpounds of ForrRul a

0O

in the compound;

cach r is independently 2 or 3;

cach s is

independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(0O)C;-C, alkyl, -C,-C; alkene, -C;-
C; alkyne, -C(O)C;-C4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-Cs alkyl),,
-NH(C(O)C,-Cs alkyl), -N(C(O)C;-Cs alkyl),, -SH, -S(C;-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C,-Cs alkyl.
[0414] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CH3, -OCH3;, -OCH,CH3, or
C(O)OH. In some embodiments, b is O-Z, Z is
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wherein r and s are as defined for Formula 1V, Formula IVa, Formula | Vb,
Formula IVc, Formula I'vd, Formula |IVe, Fornmula IVf, Forrmula IVg, and

For mul a \Wwo[20d5@§0s€onmpound P can be esterified in the presasceoiari d
catal yst and a suitable protecting al cohol such as, e.g., -butanol,

foll owed by coupling to an activated amno acid to give conpound S.
Condensation of the am no conpound S with a fatty acid chloride of Fornula
G affords conpounds of Formula T., The ester nay be deprotected using

met hods di scl osed in G eene, et a(o Protecting Groups in Organic Chem stry.
4th ed. Wley & Sons, Hoboken, NJ See, e.g., Chapter 5, therein.UYV
Wwherein r and s are as define Formul a 1Va, Formula
| Vb, Formula IVc, Formula Ivd, F& nmul | Vf, Formula IVg, and
Forrmula V. [0454] Acid U can be activated by esterifdication with a suitable
activating agent such as, e.g., pivoyl chloride, followed by condensation
w th an am nedalicbhbl sostecimtaglirhatts,ea OO H- il s@as ombodinentstngogp,\aad gonpound

W Condensati on %f t he al cohol. ) . .
are each 1. In some embodiments, n is 0. In some embodiments, Z is

and ris 2. In other embodiments, Z is
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conpound Wwith a fatty acid chloride of Fornula G affords conpounds of
Formul a X. Diacyl ated conpounds of the invention can be nmade by subjecting
conpound Woto1odoeosabove procedure. Scheme 8 AA wherei n r Pamas300Q/0€9985
defined above for Formula IV, Formula |IVa, Fornula IVb, Formula IVc,
Formula 1vd, Formula |IVe, Formula IVf, Fornula IVg, and Formula V. [0455]
Activated ester V (see Schenme 7) can be condensed with a am no- masked di ol
M which after acid workup gives the unmasked di ol conmpound Z. Condensati on
of the diol conmpound Z with a {jatty; acid chloride of Formula G affords
conpounds of Formul a AA. Sch 9 erein r d s are as defined for
Formula 1V, Fornula | Va, Foﬁﬁyla rmul a 1'vVd, Fornul a

| Ve, Formula IVf, Formula IVg, and Formiba V. [045 k Compound P can be

esterified with benzyl bromde in the presence of a
Re

and ris 3. In some embodiments, Z is

and s is 6. In some embodiments, t is 1.

[0415] In another aspect, compounds of the Formula VIf* are described:
0O
OH
FaC 0
e
Rs
O W, ___ s
Rg VY
O
Formula VI

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;

wherein
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base, e.g. CsCO3 yi el ding conmpound BB. Condensation of conpound BB with a
fatty acid chloride of Fornula G affords conpounds of Formula CC

Hydr ogenovp2nsy/mbosshe benzyl ester of conpounds of For nelca/uS&oe4ms2 usi ng
Pd/ C and H, yields conpounds of Forrnula DD. Methodsfor nmaking the Fatty
Acid Acetylated Triflusal Derivatives [0457] Exanples of synthetic pathways
useful for making Fatty Acid Acetylated Triflusal Derivatives of Formul a
VI, Fornula Via, FHeHUCEO)\IHor i ¢l of thd dddettasl of thd shtudally ouduarig e, For nul a

VIf, Fornula Vlg, and Fornmula VII, are set forth herein and generalized in
Schenes 10- PMNINGg¢idse 10 EE FF GG wherein r and s are as defined above for
Formul a VI, For a M _HOr Rka. , Formula Vlc, Forrmula Vid, Formula

Vle, Formula Vi w&losrrlrlul’aﬁ\’/l g}d Zh ormula VIl. [0458] Conpound EE can be

esterified in thk prléseec€;atkydici d catal yst and a

cachvis 1or2;

cach Rs and Rg are independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
C; alkyne, -C(O)C;-C,4 alkyl, NH,, -NH(C,-C; alkyl), -N(C;-C; alkyl),,
-NH(C(0)C,-C; alkyl), -N(C(0O)C,-C; alkyl),, -SH, -S(C;-C;5 alkyl), -S(O)C;-Cs
alkyl, -S(0),C;-Cs alkyl; and

sisSorb6..
[0416] In some embodiments, W3 is O. In some embodiments, ¢ is sec-butyl. In
other embodiments, ¢ is —C(O)OH. In still other embodiments, ¢ is H. In some
embodiments, W3 is -NR-. In some embodiments, W3 is O. In some embodiments,
ris 2. In some embodiments, r is 3. In some embodiments, s is 5. In some
embodiments, s is 6. In some embodiments, t is 1.

[0417] In another aspect, compounds of the Formula VIg’ are described:

O
OR
F3C O R5
a C
AN e —
O Wi
b 0 d q Re v
O
Formula VIg’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein

R is H or C;-C; alkyl;
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sui tabl e al cohol, e.g., ethanol to give ester FF. Activation of conmpound FF
with a coupling reagent such as for exanple DCC, CDI, or EDC, optionally

wi th a tewbDi2arosossne base and/ or catal yst, e.g., DVAP, pCohisoowsasdvy2
addition of a fatty acid of Formula C affords conpounds of Fornula GG
[0459] Alternatively, conpound EE can be esterified with benzyl bromde in
the presence of base, e.g., CsCCh, then subjected to the renai ning steps of

Scheme 1. Hydr ogenwl yisd W,0ke ¢dea iepzydenashen, desrivigd from EE, for exanple
using Pd/C and H, can yield the free acid of conmpounds of Fornula GG

Schene 11 [0460] arcearp cech igdepsadentlydh (Fds. aQCHesEIGHE A 0 CENIOHI a W1 |
Formul a Via, Form , I lc, Formula VId, Forrmula Vle, Formula
VIf, Fornula Vi g,rwlg%%j or gg?;d%l%(yfg461] Conmpound EE can be esterif ed in
the presence of atisd ca€@)di; and a suitable protecting al cohol such as,
e.g., -butanol, followed by coupling to an activated amno acid to give
conpound HH. Cond@fBt%dn? qfsﬁéd%’?gﬁil%lﬂé( dand HH with a fatty acid
chloride of Formy,a, iafff ords conpounds of Formula JJ. The

in the compound;

cach r is independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
Cs alkyne, -C(O)C;-C;4 alkyl, NH,, -NH(C,-C3 alkyl), -N(C;-C3 alkyl),,
-NH(C(O)C,-C; alkyl), -N(C(O)C;-C; alkyl),, -SH, -S(C,-C; alkyl), -S(0)C;-C;
alkyl, -S(0),C;-Cs alkyl.
[0418] In some embodiments, W; is O. In other embodiments, W; is NH. In

some embodiments, W5 is O. In other embodiments, W, is NH. In some
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ester may be deprotected using nmethods disclosed in Geene, et al.
Protecting G oups in Oganic Chem stry. 4th ed. Wley & Sons, Hoboken, NJ
(2007). See,20m/meessChapter 5, therein.Schenme 12 Pivoyl - €cTnsspeoopasyst am ne
KK LL MM NN wherein r and s are as defined above for Fornula VI, Fornula
Via, Formula VIb, Formula Vlc, Formula VId, Formula Vle, Formula VIf,
Formula VIg, and Formula VII. [0462] Acid KK can be activated by
esterificatigibodirhéntd asiattcakd eachGhdepaihddndy 2[€ETH;, SUCH;,a6), CH,(OH,, opi VoY
chloride, foll owed by condensation with an am no al cohol such as for
exanpl e n- pridPRREL: dmisame cppodinyats §ripOahd. MM Condensati on of the al cohol
conpound MMwith a fatty acid chloride of Fornmula G affords conpounds of
Formul a NN. Di acyl at ed conpounds 0B )the invention can be nade by subjecting
conpound EE to the above procedurel[Schene 13

2

r S

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1.

[0419] In some embodiments, n is 0. In some embodiments, Z is

and ris 2. In some embodiments, Z is

and ris 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s is 6. In some embodiments, Z is
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LL OO PP wherein r and s are as defined above for Fornmula VI, Fornula Via,
Formula VIb, Formula Vic, Formula Vid, Fornula Vle, Fornula VIf, Fornula
VI g, and woran/medds| . [ 0463] Activated ester LL (see Sclremasi@p/ocms2 be
condensed with a am nomasked diol M which after acid workup gives the
unmasked di ol conpound OO, Condensation of the diol conmpound OO wth a
fatty acid chloride of Fornula G affords conpounds of Fornula PP. Schene 14
SS RR wherein r and s are as defined above for Forrmula VI, Fornula Via,
Formula VIb, Fornula Vic, Formi§fla ¢4 d, Fornmula Vle, Fornula VIf, Fornula
VIg, and Forrmula VII. [0464] E/can be esherified with benzyl
brom de in the presence of g%ases ing conmpound QQ
Condensati on of conpound QQ with a

and s is 6. In some embodiments, at most one Z is H. In some embodiments, Z is

not H. In other embodiments, Z is not -C(O)CHs. In some embodiments, tis 1.

[0420] In another aspect, compounds of the Formula VII” are described:
(0)4
Wi b o
F3C (l)’ L P 2
Q
Formula VII’
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fatty acid chloride of Fornula G affords conpounds of Fornmula RR Hydrogeno
| ysis of the benzyl ester of conpounds of Fornula RR e.g. using Pd/C and
H2, vyi el owocorpososds of Fornul a SS. Met hodsfor nmaki ng t ireTRERE09/0ADBT
Acetyl ated Amino Salicylate Derivatives [0465] Exanples of synthetic

pat hways useful for nmaking Fatty Acid Acetylated Am no Salicyl ate
Derivatives of Fornula IIl are set forth in the Exanpl es bel ow and

general i zed dnd pheierestichlly 2&cpaibeymitd,hydhesseidlviteR pebdsudl enaasiosiefsi ned for
Formula 111. [0466] Conpound TT can be esterified in the presence of acid
catal yst andd StiHisIIcEs BICE®Rol , e.g., nethanol to give ester UU.
Activation of conpoil UU with a coupling reagent such as for exanple DCC,
CDI, or EDC, optionally with a tertiary am ne base and/or catalyst, e.g.,
DVAP, foll owed byWadd W,anc edchandepttdendgindll o, draXliHul a C af f or ds conpounds
of Formula W. Saponification of the esters of Fornula Wwi.th a suitable
base, such as for “exafpiesoREAn oranahhoat haf wacR persc Crapiiss thabRysififds of
Formula W. Ajternatively, conpound TT can be esterified with

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;
b is H, CH3, C(O)OH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

cach Z is H,

in the compound;

each r is independently 7;

each s is independently 3;

cach t is independently 0 or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C;-C4 alkyl, halogen,
-OH, -C(0)C;-C; alkyl, -O-aryl, -O-benzyl, -OC(O)C;-C,4 alkyl, -C;-C; alkene, -C;-
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benzyl brom de in the presence of base, e.g., CSCO3, then subjected to the
remai ni ng steps of Schene 1. Hydrogeno |ysis of the benzyl ester derived
fromTT, wonomxaepse using Pd/C and H, can yield the fregmesdoedos2
conpounds of Fornmula W. Diacylated conpounds of the invention can be nade
by subjecting conpound TT to the above procedure. Schene 16 wherein r and s
are as defined for Formula I1l. [0467] |socyanide WV can be condensed with

an am no- nas@g@dk}afemu“(oj)@malk&x,NﬂwLNH(@f.Cgaalkgg; iN(@pUglap(yg)lz ves the unnasked

am nocar bamat e conpound YY, Activation of wi th a coupling

reagent such™NE(QICiekattyle B(ﬁ(o)@DtCS YlE ?oﬁﬁq d?ﬁaqlkxl) wtPCa-Gertiary

am ne base aznlg{or I DVAP, followed by addition of a fatty
acid of For 1 (Q?Fgcy%i rrpounds of Formula ZZ. The ester nmay be

deprot ect ed usi nq ieithip@$OWTKELIZoed in G eene, et al. Protecting G oups in
Organic Chem stry. 4th ed. Wley & Sons, Hoboken, NJ (2007). See, e.g.,
Chapter 5, therein.Schenme 17 wherein rQand s are as defined for Formula
L1l

Wi is null, -O-, -N(R)-;

R is H or C;-C5 alkyl; and

¢ is H, -C(O)OH or any one of the side chains of the naturally occurring
amino acids.
[0421] In some embodiments, W, is O. In some embodiments, W, is NH. In
some embodiments, W5 is O. In some embodiments, W5 is NH.
[0422] In some embodiments, W; is N. In other embodiments W; is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0423] In some embodiments, W5 is N. In other embodiments W, is N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N.
[0424] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH. In some
embodiments, b is O-Z, Z is

(o)
P -

r 5 .
and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and q
are each 1.

[0425] In some embodiments, n is 0. In some embodiments, Z is

(o)
P -
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[ 0468] |socyanide WV can be condensed with an nono am no- nasked

et hyl enedi am ne AAA, which after acid workup gives the unmasked urea
conpound WwBBo1oALIssat i on of conpound BBB with a coupli ngcrasgent+4®erh as
for exanple DCC, CDI, or EDC, optionally with a tertiary am ne base and/or
catalyst, e.g., DVAP, followed by addition of a fatty acid of Fornula C

af fords conpounds of Fornula CCC. The ester nmay be deprotected using

met hods di sain@se¢7.i h Sneefisbodithedb,.Z Brot ecti ng Groups in Organic Chem stry.
4th ed. Wley & Sons, Hoboken, NJ (2007). See, e.g., Chapter 5,

t herei n. Scheme 18 DDD wherein i id s are as defined for Fornmula |11

[ 0469] Conpound TT can be esteriffled in the presence of acid catalyst and a
sui tabl e protecting al cohol such|as, e;g., nethagol, followed by coupling
to an activated am no acid t o'y ndensati on of the am no
conpound DDD with a fatty aci‘d®chl a G affords conpounds of
Formul a EEE. The ester may be deprotetted using nBt hods di scl osed in

G eene, et

and s is 3. In some embodiments, Z is

and s is 3. In some embodiments, t is 1. In some embodiments, Q is C(O)CH3, In

some embodiments, Q is Z. In some embodiments, Q is

[0426] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ is —
C(O)OH. In some embodiments, W3 is —NR-. In some embodiments, W3 is O.
[0427] In any of the above Formulae, any one or more of H may be substituted
with a deuterium. It is also understood in any of the above Formulae that a methyl

subtituent can be substituted with a C;-Cs alkyl.

Methods for using Compounds of the Invention

[0428] The invention also includes methods for upregulating an anti-

inflammatory pathway and downregulating a proinflammatory pathway in a cell.
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al. Protecting Goups in Oganic Chem stry. 4th ed. Wley & Sons, Hoboken,
NJ (2007). See, e.g., Chapter 5, therein. 7. EXAMPLES [0470] The di scl osure
is furthewoi2bloumtosat ed by the foll owi ng exanpl es, whi chrarasp@b/otdsbe
construed as limting this disclosure in scope or spirit to the specific
procedures herein described. It is to be understood that the exanples are
provided to illustrate certain enbodinents and that no limtation to the

scope of thgoargcl oslse: dnsbddivhemddd nidiieddeddynprists tntdctinpga cElRtithesr under st ood
that resort nmay be had to variqus other enbaodi nents, nodifications, and
equi val ent s ¢HBIQ@BH offhiccveriipndn g aOURtHEAENS 3 uprsSHlAs$E 28K | 1 ed in t he

g
the | nventi qenanl,ian belihating, pr agtable dijhavingaidflpostdryy astirty or capage pO471]
modi at e Ser PRI BNEED] 10 Sbieeht TS eUriah i o GHORE GGy (i BB Cues.
\S/ gg\é\’n léls'olng tg%%é;péja% BREREFHRED, Vo | &:Qvo, M in §ho. Ahflamflat ) bOSEHSan bENT Onb.

measured using any method known in the art, e.g., methods as described in Tran P.

O., et al., Diabetes, 51; 1772-8, 2002. Illustrative examples of cells capable of

inflammatory activity include, but are not limited to, immune cells including

monocytes, macrophages, T-cell, Th-1, Th-2, Th-17, Treg, lymphocytes, spleen

cells, muscle, adipose or fat, vascular cells such as endothelial or pericyte, bone,

gum, nerve, brain, glial, astrocytes, nerve, liver, kidney, pancreas including islet

cells such as beta cells, lung, heart, breast, bladder, stomach, colon, rectal, small

intestine, skin, esophageal, eye, larynx, uterine, ovarian, prostate, tendon, bone

marrow, blood, lymph, testicular, vaginal and neoplastic cells.

[0430] Also provided in the invention is a method for inhibiting, preventing, or

treating inflammation or an inflammatory disease in a subject. The inflammation

can be associated with an inflammatory disease or a disease where inflammation

contributes to the disecase. Inflammatory diseases can arise where there is an

inflammation of the body tissue. These include local inflammatory responses and

systemic inflammation. Examples of such diseases include, but are not limited to:

organ transplant rejection; reoxygenation injury resulting from organ transplantation

(see Grupp et al., J. Mol. Cell Cardiol. 31: 297-303 (1999)) including, but not

limited to, transplantation of the following organs: heart, lung, liver and kidney;

chronic inflammatory diseases of the joints, including arthritis, rheumatoid arthritis,

osteoarthritis and bone discases associated with increased bone resorption;

inflammatory bowel diseases such as ileitis, ulcerative colitis, Barrett’s syndrome,

and Crohn’s disease; inflammatory lung diseases such as asthma, adult respiratory

distress syndrome, chronic obstructive airway disease, and cystic fibrosis;

inflammatory diseases of the eye including corneal dystrophy, trachoma,

onchocerciasis, uveitis, sympathetic ophthalmitis and endophthalmitis; chronic

inflammatory diseases of the gum, including gingivitis and periodontitis;
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27(9): 191 8-25. Male C57BL/6J ob/ob mce and their wild-type (W)
littermates are purchased from Charles River Laboratories (WI mngton, M).
The ani mave 2arcmobsased i n i ndi vidual cages in a tenperatrararsooomiod: ty-,
and light-controlled room (12-hour light and 12-hour dark cycle) and

all owed free access to water and fish neal-free diet (fish neal-free FI
(Funabashi Farm Chi ba, Japan) supplenented with; 362 kcal/100 g, 4.4%
energy as fahflamh@tbr2lis&isss vk kindy E@ﬂ@l@ﬁ@ﬁlm&ﬁplﬁﬁdow littermates are
al l owed unrestricted access to the fish neal-fre i et fgmntrol group) or

fish neal - f rdemgruiancplyip adespigsiyi infamopatomp disgrseaed thesbin-ingladingd gr oup)

for 4 weeks 0 ol r |

8-week-ol d S(: mdeé? t{l)t%hﬁ S(A:b)em(%llrs gn{l rggzae?{eaﬂ{nvﬁ\}abﬁg%@%%egt@%? ocgﬁ%rﬁ I{%Hb%gnt i on

for 2 weeks s(ystem ihctualir®) chrédit demgzdslmaangdmbaegeﬂthemenvy)usjwteamdmﬂaplved W th

nonmetallic f der revent oxidi zatjon of fatty agids. At the end of the
& alBsht ¢ Wl

experi ments, scler Glafraicy e egeEttion apd i ZhSaFnsae- dHagious
i ntraperi t0r}ﬁahn@ﬁptegpéyhmowehap%mﬁs%has &%@@i&ﬁ%gmﬁ*m&aw ucose and
serum concentrations triglyceride (TG free fatty acid (FFA) are

measur ed as amyotrophic lateral sclerosis and viral or autoimmune encephalitis. Metabolic
disease such as type II diabetes mellitus; the prevention of type I diabetes;
dyslipedemia; hypertriglyceridemia; diabetic complications, including, but not
limited to glaucoma, retinopathy, macula edema, nephropathy, such as
microalbuminuria and progressive diabetic nephropathy, polyneuropathy, diabetic
neuropathy, atherosclerotic coronary arterial disease, peripheral arterial disease,
nonketotic hyperglycemichyperosmolar coma, mononeuropathies, autonomic
neuropathy, joint problems, and a skin or mucous membrane complication, such as
an infection, a shin spot, a candidal infection or necrobiosis lipoidica diabeticorum;
immune-complex vasculitis, systemic lupus erythematosus; inflammatory diseases
of the heart such as cardiomyopathy, ischemic heart disease hypercholesterolemia,
and atherosclerosis; as well as various other diseases that can have significant
inflammatory components, including preeclampsia; chronic liver failure, brain and
spinal cord trauma, and cancer. The inflammatory disease can also be a systemic
inflammation of the body, exemplified by gram-positive or gram negative shock,
hemorrhagic or anaphylactic shock, or shock induced by cancer chemotherapy in
response to proinflammatory cytokines, e.g., shock associated with proinflammatory
cytokines. Such shock can be induced, e.g., by a chemotherapeutic agent that is
administered as a treatment for cancer. Other disorders include depression, obesity,
allergic diseases, acute cardiovascular events, arrhythmia, prevention of sudden
death, muscle wasting diseases such as Duchenne’s Muscular Dystrophy,
inflammatory myopathies such as dermatomositis, inclusion body myositis, and
polymyositis, and cancer cachexia. Also inflammation that results from surgery and
trauma can be treated with Compound of the Invention.
[0431] In some embodiments, the subject is administered an effective amount of

a Compound of the Invention.
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described in Kouyama R, et al, Endocrinol ogy, 146: 3481-3489, 2005. Serum
fatty acid and salicylate concentrations are neasured by gas

chr omat ogwephw/ooksanpl e 2 : In vivo effects of Conpoundgcwfustéve/ohsvsent i on
in Zucker fatty rats and ob/ob mce [0473] Twel ve-week-old nmal e Zucker
fa/fa rats and 8-week-old ob/ob (Lepob/ob) and ob/1 mce are given free
access to food and water. A Conpound of the Invention (120 ng/kg/day) is

dosed oral | yjol32]gavageimvatoiddso thaidedsiar@hetubsd dodlpesiaoecusestier gl ucose
(2.0 g/kg) is adm nistered by oral gavage (rats). or _ intraperitoneal
i nj ection (riRENE aF preycringspanfiargmptonadiscase| asder ighibisgdnlsumateym i nsul i n

concent  at | gy A &rARkEHLARLBHEL LAY, ThUEARRdElRANSE LRBTGl T Zucker

fa/fa rats or rats. Insultn tolerance tests, insu Ukg) is
I nj ect edi nt riagearal taneal doynpaifs¢ en cfiectiow amoughdf f Gahpoudkdalf elst laredtion and a

triglyceride, |ong-chain FFA, and ALT concentrati ons_are neasured.in sera
fromfasti n@hzm%éw@maacqpaﬁbée. caERigfpihe Compqenlegt eéqveea%aﬁﬁﬁage%lf}t he

I nvention ongLR$H ik Bl I8&hdRGalcV AT ow ﬁéripﬁ@ﬁap%%i/ctit?%r b@ﬁ%ﬁ]m&éﬁ%ah&ty.

adi pocytes are serum starved for 16 hours and treafed or not
[0433] The Compounds of the Invention can each be administered in amounts
that are sufficient to treat or prevent an inflammatory disease or a reperfusion
disease and/or prevent the development thereof in subjects.
[0434] Administration of the Compounds of the Invention can be accomplished
via any mode of administration for therapeutic agents. These modes include
systemic or local administration such as oral, nasal, parenteral, transdermal,
subcutaneous, vaginal, buccal, rectal or topical administration modes.
[0435] Depending on the intended mode of administration, the compositions can
be in solid, semi-solid or liquid dosage form, such as, for example, injectables,
tablets, suppositories, pills, time-release capsules, elixirs, tinctures, emulsions,
syrups, powders, liquids, suspensions, or the like, sometimes in unit dosages and
consistent with conventional pharmaceutical practices. Likewise, they can also be
administered in intravenous (both bolus and infusion), intraperitoneal, subcutaneous
or intramuscular form, all using forms well known to those skilled in the
pharmaceutical arts.
[0436] Ilustrative pharmaceutical compositions are tablets and gelatin capsules
comprising a Compound of the Invention and a pharmaceutically acceptable carrier,
such as a) a diluent, e.g., purified water, triglyceride oils, such as hydrogenated or
partially hydrogenated vegetable oil, or mixtures thereof, corn oil, olive oil,
sunflower oil, safflower oil, fish oils, such as EPA or DHA, or their esters or
triglycerides or mixtures thereof, omega-3 fatty acids or derivatives thereof, lactose,
dextrose, sucrose, mannitol, sorbitol, cellulose, sodium, saccharin, glucose and/or
glycine; b) a lubricant, e.g., silica, talcum, stearic acid, its magnesium or calcium
salt, sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium
acetate, sodium chloride and/or polyethylene glycol; for tablets also; c) a binder,

e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth,
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treated with 5 nMaspirin for 2 hours and either 6.0 nMniINFa (20 m n) or

t he phosphat asen i nhibitor calyculin A (Axxora, San D ego,

USA) (at 2.0 nM

for 30 mwp 2am/@emsri bed in Yuan, M, et al., Science, 203/UusSi@9849b8Y7,
2001. After a 5-min stinulation with 10 nMinsulin, the cells are chilled
and sol ubilized and proteins are inmunoprecipitated with anti-IR or

anti -1 RS 1. Proteins are separated by SDSPAGE and identified by Western
bl otting w thetaficélhpdse, sothium libo@ymediticelliRSsel mafxaigh arBonat&ffageils of
Conpounds of the Invention on IL-10 Levels in 3T3-L1 adiiocyt es [0475]

| L- 10 pr oductByh SEeh a3 Eduqose aibqseréaptass. Gosn prEGSGNCEd NafgTahgn

SYRORATICI VARSI on of

the method dgsgrl RehDiaFath 8Y sehudlaeifBeStds LRH0GolMnyBafoRtfe ULl ¥

differentia pocytes are serurhstarved

urs

cont ai ni ng GlcRB6d; d) b Wisaaegraiity eg., bawhoe agar, urthgl belhalese( BSA)ni@nthnbhah nivi

pyruvate. A stock.of 5 mM test conpou is prep
then is dil 28y aii%.ﬂf@@ldmltm&&m §pltaes %gqi'v@@g%gﬁxsuﬁesmms?

ared in . 100% et hanol and

Bl SOV

pyruvate), yfia%&wgn@sv%%tém/hgfw&%ﬂ@if@; oF@SRAUAY ap Pk AVREL PReRS, 2 | S

renoved fromcells and i s repl ace

Labrasol, HPMC, DOSS, caproyl 909, labrafac, labrafil, peceol, transcutol, capmul

MCM, capmul PG-12, captex 355, gelucire, vitamin E TGPS or other acceptable

emulsifier; and/or g) an agent that enhances absorption of the compound such as

cyclodextrin, hydroxypropyl-cyclodextrin, PEG400, PEG200.

[0437] Liquid, particularly injectable, compositions can, for example, be

prepared by dissolution, dispersion, efc. For example, the Compound of the

Invention is dissolved in or mixed with a pharmaceutically acceptable solvent such

as, for example, water, saline, aqueous dextrose, glycerol, ethanol, and the like, to

thereby form an injectable isotonic solution or suspension. Proteins such as

albumin, chylomicron particles, or serum proteins can be used to solubilize the

Compounds of the Invention.

[0438] The Compounds of the Invention can be also formulated as a suppository

that can be prepared from fatty emulsions or suspensions; using polyalkylene glycols

such as propylene glycol, as the carrier.

[0439] The Compounds of the Invention can also be administered in the form of

liposome delivery systems, such as small unilamellar vesicles, large unilamellar

vesicles and multilamellar vesicles. Liposomes can be formed from a variety of

phospholipids, containing cholesterol, stearylamine or phosphatidylcholines. In

some embodiments, a film of lipid components is hydrated with an aqueous solution

of drug to a form lipid layer encapsulating the drug, as described in United States

Patent No. 5,262,564.

[0440] Compounds of the Invention can also be delivered by the use of

monoclonal antibodies as individual carriers to which the Compounds of the

Invention are coupled. The Compounds of the Invention can also be coupled with

soluble polymers as targetable drug carriers. Such polymers can include

polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
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by the 50 mM conmpound solution in DMEM or Vehicle (0.1% ethanol, 0.2%fatty
acid free BSAin DMEMw th 0. 1mM pyruvate). Test conpound or Vehicle is

i ncubat eawwi2otv/medsss for 48 hours. Subsequently, RNA i sppuristeoedsdospm cel | s
and reverse transcribed to cDNA. |L-10 nessage | evels are then neasured by
guantitative real-time PCR (Applied Biosystens Step-One) using
gene-specific oligonucleotide priners and fluorescently | abel ed probe.

I L-10 | evel oyt drsysmliaggaatniddphendiuisetkasminexidemsy GiRbklbsvhiteh was
measur ed usi %St he sane method. IL-10 levels in Conpound of the Invention
treated sanpV@spapiokissidyesed uahennarg) the Campenads ofig Inventiy qeabel s i n

Vehicle t l, h
showi ng t he Gar s apr & el o RaR AL R e R b EEntrhEShdrqia SRS, TR
descri bed ahdvuelrug feaxaapipée, Apoly:tacab(awd paty&psgoit eaplolﬁxxtanqnlpelﬁlydﬁcpect s of

Compounds of the In in Fao he ato 0476 Fao cel|s are serum
starved for PHSTGIS Bprtgwaerwowﬁ ﬁxﬁﬁﬁmw&nw ?@WW'%@SW 25\

a Conpound of,gtch&s lllmé@dl&l oif &%%& cfo ol hrrdGtRarbdRSGhbRed in Yuan, M,

et al, Science, 293, 167/3- , s are thenm stinulated

seque ntiall yanvbotdhnﬁltﬂcmwmﬁ oathbdnvezmomam nadedvad énthyNaund td & polfyorer,5
e.g., a polycarboxylic acid polymer, or a polyacrylate.
[0441] Parental injectable administration is generally used for subcutaneous,
intramuscular or intravenous injections and infusions. Injectables can be prepared in
conventional forms, either as liquid solutions or suspensions or solid forms suitable
for dissolving in liquid prior to injection.
[0442] Compositions can be prepared according to conventional mixing,
granulating or coating methods, respectively, and the present pharmaceutical
compositions can contain from about 0.1 % to about 99 %, from about 5 % to about
90 %, or from about 1 % to about 20% of the Compound of the Invention by weight
or volume.
[0443] The dosage regimen utilizing the Compound of the Invention is selected
in accordance with a variety of factors including type, species, age, weight, sex and
medical condition of the patient; the severity of the condition to be treated; the route
of administration; the renal or hepatic function of the patient; and the particular
Compound of the Invention employed. A physician or veterinarian of ordinary skill
in the art can readily determine and prescribe the effective amount of the drug
required to prevent, counter or arrest the progress of the condition.
[0444] Effective dosage amounts of the present invention, when used for the
indicated effects, range from about 20 mg to about 5000 mg of the Compound of the
Invention per day. Compositions for in vivo or in vitro use can contain about 20, 50,
75,100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, or 5000 mg of the Compound
of the Invention. In one embodiment, the compositions are in the form of a tablet
that can be scored. Effective plasma levels of the Compound of the Invention can
range from about 0.002 mg to about 100 mg per kg of body weight per day.

Appropriate dosages of the Compounds of the Invention can be determined as set

235



mn. Cells are chilled and solubilized and proteins are then

i munopreci pitated with anti-1R and detected by Western blotting using
anti-pY. wWoasphosossati on i s quantified by densitomnetry. PExaspdos/o69sd NFa

Rel ease Assay in RAW 264.7 Macrophages [0477] The purpose of this assay is
to measure the ability of small nolecules to inhibit the secretion of TNFa
in cultured macrophages stinmulated with |ipopol ysaccharide (LPS). Treat nent

of macrophageghw LIS. G38d@edh,iev al. €Fhd PHdrav@ib eyl BostsQl i Therdpalifiay®l-pe i mari |y
t hrough the TLR4-NF kB signaling axis. Conpounds of the Invention inhibit
the transcri(pthi®nkd7Shctivati on of NFKB and thus decrease the production and

I f T : i - - i coid
ecoptor s AL o GERBhIALNG ndpRRkanh BRIl R RN T4,
Day 1: Seed drAW 264 ddilydasagpbagesadnihsteddal melividediddsas ef tploatlese olRenpve

(cel I's" shoul iy TFU0GIEIH: K EHEBP OB RGP TATOR SRR otpl ote
growt h medi gnIMEN i QMBS Us&oP&HaBlcGRkanaldl& chiftlds Sorditraiared i nto
routes, using those forms of transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the dosage administration can be continuous rather than intermittent
throughout the dosage regimen. Other illustrative topical preparations include
creams, ointments, lotions, acrosol sprays and gels, wherein the concentration of the

Compound of the Invention ranges from about 0.1 % to about 15 %, w/w or w/v.

Methods for making the Fatty Acid Acetylated Salicylate Derivatives

[0446] Examples of synthetic pathways useful for making Fatty Acid Acetylated
Salicylate Derivatives of Formula I, Formula Ia, Formula Ib, Formula I¢, Formula
Id, Formula Ie, Formula If, Formula Ig, and Formula II are set forth in the

Examples below and generalized in Schemes 1-4.
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suspension using a sterile plate scraper and honogeni zed by pipetting up
and dowmn with a 10 m serol ogical pipette. The cell concentration is

det er m nestousionge@dscl i ni cal hemat octyoneter. Cells are thenusdidotmd2t o
150,000 cells per M into growh nedia. The diluted cells are then
transferred to a sterile reagent reservoir and 100 m of cell suspension is
pi petted into each well of a 96 well culture plate using a multichannel

pi pette (15 <@emedl | s/well). Plates are then incubated at 370C under nor mal
tissue culture growth conditions (370C, humdified CO chamber). [0479] Day

2 . The test conpound ganp | at par ed ~Demt conpounds are prepared
in growth nmedia. Compg ndskg:}"gtr?fg?_l %@‘fﬂgec?? from | OOOX stocks in 100%
DMSO {e.g. for a J nal—concentr gt On estoconpound, deliver 2 m of
10 MM test conpoux 0 m of media). At | O m of IX conmpound in
media is added to 96 'l sanple plate. Note: the perineter wells of the 96
well plate are not used to avoid edge effects. Twelve sanple wells are
prepared with nmedi & plus 0.1% DMSO (these sanides will serve as the vehicle
controls; LPS-stinmulated and non-stinulated. 10 nM dexanet hasone is used as

a positive control). Culture plates are then returned to the growth
i ncubat or for 2 DCC then

o%\(v):(ws

D

wherein r and s are as defined above for Formula I, Formula Ia, Formula Ib,
Formula I¢, Formula Id, Formula Ie, Formula If, Formula Ig, and Formula I1.
[0447] Compound A can be esterified in the presence of acid catalyst and a
suitable alcohol, e.g., ethanol to give ester B. Activation of compound B with a
coupling reagent such as for example DCC, CDI, or EDC, optionally with a tertiary
amine base and/or catalyst, e.g., DMAP, followed by addition of a fatty acid of
Formula C affords compounds of Formula D. Alternatively, compound A can be
esterified with benzyl bromide in the presence of base, e.g., CsCOs3, then subjected
to the remaining steps of Scheme 1. Hydrogenolysis of the benzyl ester derived
from A, for example using Pd/C and H2, can yield the free acid of compounds of

Formula D.
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hours. Cells are stinulated afterwards by adding 25 m of 50 ng/m LPS is
added to every well (except the 6 unstinulated vehicle control wells: final
concent r avoaniocfed® ng/ m LPS. Plates are returned to growmusemoudyat or for
3 hours. Afterwards, 100 ml of media supernatant is renoved and transferred
to a 96 well v-bottom sanple plate. The nedia supernatant plate is
centrifuged for 5 mnutes at 1000 rpmin a sw ngbucket centrifuge,

pel | eti ng argchemlel2ul ar debris that nmay remain in supernatant. 80 ml of
supernatant is renoved fromsanple plate and transferred to a fresh
v-bottom 96 well plate. Cell viability is neasgogduusing Celltiter-glo kit.
By neasuring cell viability, a given conp d's effects on TNFasecretion
can determ ne whether e{fgcts are due to atoxicity or to true inhibition

of inflammtory vating. Add 100 nl of C&lltfter-glio reagent to each well
of the cell cult Jl ate and afterwards neas NE:2 | um nescence si gnal

(CPS) of the plate~tsiyglthe Victor 5 plate

second pl ate shaking prior to read). Cell vi

a given concentration is conputed as foll ows:

Sampl e/ (Average CPS unstinul ated controls)* 10
A

Peadér (0.3 second read; 60
ilLfty of a given conpound at
Il viability = CPS

F
Cl
O%\(\%:\/)
r s
G
CO,H
@[ 0 — "\
0O r s
NH
o

H

wherein r and s are as defined above for compounds of Formula I, Formula
Ia, Formula Ib, Formula I¢, Formula Id, Formula Ie, Formula If, Formula Ig,
Formula II, and Formula III.
[0448] Compound A can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.g., -butanol, followed by coupling to an
activated amino acid to give compound F. Condensation of the amino compound F
with a fatty acid chloride of Formula G affords compounds of Formula H. The ester
may be deprotected using methods disclosed in Greene, et al. Protecting Groups in
Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g., Chapter

5, therein.
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[0480] Use 20 m of nedia supernatant per well for TNFaELI SA. Fol | ow

I nvi trogen/ Bi osource manufacture's protocol for the nouse TNFaELI SA

Chr onogerwoeauslooposent is typically conducted for 20-30 rrmuisemoasosdescri bed
in the manufacturer's protocol. After addition of stop solution, neasure OD
450 nmusing the Victor 5 plate reader (0.1 second/well scan). Determ ne
the TNFa secretion percent of control. The followng fornula is used to
determ ne tIgchéMead secretion percent of control: 100 X (OD 450 nm Sanpl e X
- (Average OD 450 nmunstinul ated vehicle controls)(Average OD 450 nm LPS
stinmul ated vehiclee controls) - (Average OD 450 nmunstinul ated vehicle

controls) [048 # each test canmpaundckivoiNFasecretion p

can be plott asS a fﬂim!l“ci'on‘of poindngopeantdkat i oR S gg\a/f\o(m
par anet er doSefr esponse curve fit€gyati om (XCFET Nbd # 205): fit =
(A+((B-A)/ (1 +(($) LD))) inv = (GA(((B-A T (y-A)) -

o © Jj\

r s
@NMO
H
O

AN\

wherein r and s are as defined above for Formula I, Formula Ia, Formula Ib,
Formula I¢, Formula Id, Formula Ie, Formula If, Formula Ig, and Formula I1.
[0449] Acid I can be activated by esterification with a suitable activating agent
such as, e.g., pivoyl chloride, followed by condensation with an amino alcohol such
as for example n-propanolamine, to give compound K. Condensation of the alcohol
compound K with a fatty acid chloride of Formula G affords compounds of Formula
L. Diacylated compounds of the invention can be made by subjecting compound A

to the above procedure.
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res = (y-ft) [0482] For conpounds whi ch cause greater than 50% i nhibition
of TNFa secretion, determne the 1C50 (concentration of conmpound which
causes 50%©i2ntwdosisson of TNFasecretion). A sanpl e graphpshaskovg/oudye2 dat a
obt ai ned by using one of the Conmpounds of the Invention in the procedure
descri bed above in Exanple 6 is shown in Figure 2. [0483] As seen in Figure
2, salicylate alone, fatty acid alone, and the sinple conbination of
salicylate Buwleint4y acid adm ni stered together do not appreciably inhibit
the production of TNFa. In contrast the fatty acid acetylated salicylate
significantly inhibits the producti 62; TNFa. This denonstrates that the

fatty acid acetylated salicylate is|t speci es responsi ble for the
inhibition of TNF a prodyction and/n ither of the |nd|V|duaI conponent s

al one or in sinple conbi atbggb [ 4§3bn§fs?ﬂglﬁ tablf Eﬁ:%ghetgsogggare
: y , u
eIoera le 1

obt ai ned by using :
descri bed above in ple 6 is shomn—rn—Table

)\ then H+ O
O )\
J N
/ Cl
o w
r s

0
wherein r and s are as defined above for Formula I, Formula Ia, Formula Ib,
Formula I¢, Formula Id, Formula Ie, Formula If, Formula Ig, and Formula I1.
[0450] Activated ester J (see Scheme 3) can be condensed with an amino-
masked diol M, which after acid workup gives the unmasked diol compound N.
Condensation of the diol compound N with a fatty acid chloride of Formula G

affords compounds of Formula O.

Methods for making the Fatty Acid Acetylated Diflunisal Derivatives

[0451] Examples of synthetic pathways useful for making Fatty Acid Acetylated
Diflunisal Derivatives of Formula IV, Formula IVa, Formula IVb, Formula IVe,
Formula IVd, Formula I'Ve, Formula IVf, Formula IVg, and Formula V, are set

forth herein and generalized in Schemes 5-9.
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Exanple 7: In vivo effects of Conpounds of the Invention in an

LPS-chal | enge TNFa nouse nodel [0485] To neasure the effects of conpounds
on TNFa swoneiommossn vi vo, Mal e Swi ss Webster m ce (n=1@carusowb®4998z gr oup)
are dosed by oral gavage with each test compound. Al conpounds are

formul ated in an aqueous sol ution of 0.5% carboxynet hyl cel |l ul ose and 0. 05%
TWEEN- 80 (Vehicle). One hour after conmpound dosing, aninmals are treated
with 0.2 ng/SchemRS (i popol ysaccharide) by intraperitoneal (I1P) injection.
Ninety mnutes after LPS challenge, mce are anesthetized and bl ed by

cardi ac puncture im0 serumseparator tubes (with sodium heparin). Bl eeds
are allowed to cl & f'errp}roanrué@Hg‘&m 2 hpur and tubes are then

Xy Serumii s harvestemtube'E(tloo- 150 ni
-700C. TNFa serunfTevel Syate_neas @d usi ng
commerci ally avail abl e TFaoHLI SA kits. (*p < 0.05 lusi @ 2-1ail ed
t-test). A sanple graph showi ng the data obtained l§y USTNA

g>eane of the
Conmpounds of the Inventipn in the procedure descri bSd above in Exanple 7 is
shown in Figure 3.

DCC then

OH

wherein r and s are as defined for Formula IV, Formula IVa, Formula IVb, Formula
IVe, Formula IVd, Formula I'Ve, Formula IVf, Formula IVg, and Formula V.
[0452] Compound P can be esterified in the presence of acid catalyst and a
suitable alcohol, e.g., ethanol to give ester Q. Activation of compound Q with a
coupling reagent such as for example DCC, CDI, or EDC, optionally with a tertiary
amine base and/or catalyst, e.g., DMAP, followed by addition of a fatty acid of
Formula C affords compounds of Formula R. Alternatively, compound P can be
esterified with benzyl bromide in the presence of base, e.g., CsCO3, then subjected
to the remaining steps of Scheme 5. Hydrogenolysis of the benzyl ester derived
from P, for example using Pd/C and H2, can yield the free acid of compounds of

Formula R.
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Exanpl e 8: Effects of Conpounds of the Invention on NFKB Levels in RAW
264. 7 Macrophages [0486] RAW 264.7 cells transfected with an NFkB-driven

| uci f er aswonrepantess are plated in 96 well plates. Cell sparastosat®dz W th
Vehicle (0.1% ethanol) or test conmpounds for 2 hours. As a positive control
for inhibition of NFKB signaling, 6 wells are treated with 10 nM

dexanet hasone. Cells are then challenged with 200ng/ M LPS for 3 hours in

t he presenceSchbmie®st conpounds. A subset of wells treated with vehicle
shoul d remain unstinulated with LPS to determ ne the floor signal of the
assay. NFKB driven luciferase activitm_isdevel oped by addition of
BriteLite luciferase kit (Perkin-Elner) measu&quusi ng a Victor V plate
reader. NFKB actfyi (luciferase activ cach 1reat ment was

normal i zed to Vehi wells tfegted w th LPS{( LWNFKB Response). Al anar Bl ue
was used to nmonito iFity to ensure thatQinhibition of luciferase
signal was not a result onpourd—eytotexi cit ] A sanple table
showi ng the data obtai ned byQJr'T‘Ei ng additi onal Conpounds of the Invention in
t he procedure described above in Exanple 8 is

P

wherein r and s are as defined for Formula IV, Formula IVa, Formula IVb, Formula
IVe, Formula IVd, Formula I'Ve, Formula IVf, Formula IVg, and Formula V.
[0453] Compound P can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.g., t-butanol, followed by coupling to an
activated amino acid to give compound S. Condensation of the amino compound S
with a fatty acid chloride of Formula G affords compounds of Formula T. The ester
may be deprotected using methods disclosed in Greene, et al. Protecting Groups in
Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g., Chapter

5, therein.
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shown in Table 2, below Table 2 A - indicates that the conpound showed no
inhibitory activity. A + indicates that the conpound showed inhibitory
activity.whgreems®s nunber of +'s indicates a higher | ewelr/ustooonigbe t ory
activity. Conpounds [0488] The following non-limting conpound exanpl es
serve to illustrate further enbodi nents of the Conpounds of the Invention.
It is to be further understood that any enbodinents listed in the Exanples
section are Skbadiment s of t he Conpounds of the Invention and, as such, are
suitable for use in the nmethods and conpositions descri bed above. Exanple
9: Preparatimp-af 2-( 4Z, 77,107, 182,167, 1927) - docosa- 4, 7, 1013, 16, 19-

hexaenoyl oxy) roic dcid (la-1) Et Cl CHZE (L [0489] To ﬁi xt ur & of DHA
(6.0 g, 18.3 [ Gl erpcet hae 50y D ARG, DVE.L 0. 05 )~ w@s~ SOW-§oH
added oxal yl cHl oride 5.0 nL, 58.9 FMD .j\he —_—— on
) O O)\
U v w
/ |
oiw‘ﬁ{(
\
G
r s

wherein r and s are as defined above for Formula IV, Formula IVa, Formula IVDb,
Formula IVe, Formula IVd, Formula IVe, Formula IVf, Formula IVg, and Formula
V.

[0454] Acid U can be activated by esterification with a suitable activating agent
such as, e.g., pivoyl chloride, followed by condensation with an amino alcohol such
as for example n-propanolamine, to give compound W. Condensation of the alcohol
compound W with a fatty acid chloride of Formula G affords compounds of
Formula X. Diacylated compounds of the invention can be made by subjecting

compound P to the above procedure.
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reaction mxture was stirred (RT, 2h) and concentrated under reduced
pressure to obtain DHA-C as a yellow liquid. To a m xture of salicylic
acid (3. ABogp1oddeessmmol ) and NEt3 (3.80 nL, 27.5 mmol) ipoTdiseébonmer hane
(35 mL) at 0 OC was slowy added the DHA-C in dichloroethane (35 nL). The
reaction mxture was stirred (RT, 16h), washed with IN HO and brine, dried
over MgSO ,filtered and concentrated under reduced pressure. The crude
mat eri al wasSdhdmef§ ed by silica chromatography (PE-Et OAc , 19:1) to afford
2- (docosa-4, 7, 10, 13, 16, 19- hexaenoyl oxy)benzoic acid (5.83 g, 71% as
a light yellow oil. Mass cal cul ated for @29H3604 = 448.59; found: [MH + =
447.7. Exanple 10: Preparation of
5-(4z,7Z, 10213 6Z,1927) - docosa 4,7, ¥0;33)16, 19F
i c aC|d(HI-I)[O490] To @ i P sat ur g ed
&1 Bivgy¥lowl pHaddMd 5- ami n6 yb ic 4dcid
(2 g, 13.06 mmol | ing mxture was sfirred]at @ N\ nd then
heat ed (refl ux, R4 hS Fhe, mi xture was cool ed and the so s r éved
under reduced pressure. resi due wabemH+uted with Et OAc (507 nL) and
washed with saturated agygeous NaHCO . The organic solution @

TR e

wherein r and s are as defined above for Formula IV, Formula IVa, Formula IVb,
Formula IVe, Formula IVd, Formula IVe, Formula IVf, Formula IVg, and Formula
V.

[0455] Activated ester V (see Scheme 7) can be condensed with a amino-masked
diol M, which after acid workup gives the unmasked diol compound Z.
Condensation of the diol compound Z with a fatty acid chloride of Formula G

affords compounds of Formula AA.
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was dried over MgSO , filtered, concentrated under reduced pressure to
afford nmet hyl 5-am no-2-hydroxybenzoate as a pale yellow solid (1.72 g,
78.5% . Mme=owalosossat ed for C8HING3 = 167. 16; found: [ MpHrAs2002680982 [ 0491]
To a m xture of methyl 5-am no-2-hydroxybenzoate (52.9 ng, 0.317 mol),
DHA( 100 ng ,0.305 nmol) and Et3N (61.7nmg ,0.61 mmol) in CH3CN (2 nL) was
added HATU (120 ng, 0.260 mmol ). The m xture was stirred (RT, 4.5 h). The
sol vent was Schemeé®d under reduced pressure and the residue was extracted
with Et OAc (4x20 nlL). The conbi ned organic | ayer was washed with IN ag.

HCl , water, 5% M , wat er and dried over MJSO . The sol vent was renoved
under reduced pre e. The Odr ude BrEMtueh, Was jed by silica

chr omat ogr aphy ( : ~d: 10 to 2:3) ’to affo 8-Bocosa- 4, 7,
10, 13, 16, 19- hex -2- hydroxybenzoale (3)\gsa_tig

(104.5 ng, 72.1% . Mass~Kaloul at ed fHpOE30H3ONOA = found [ MEH] + =
478.5. [0492] A m xture of nethyl 5-docosa-4, 7, 15 5
19- hexaenami do- 2- hydr oxybenzoate (O 1g, 0.2 rrm)l) égl 2N NaC]—I (5 nm) and
CH3OH (2.5 nlL) was

wherein r and s are as defined for Formula IV, Formula IVa, Formula IVb, Formula
IVe, Formula IVd, Formula I'Ve, Formula IVf, Formula IVg, and Formula V.
[0456] Compound P can be esterified with benzyl bromide in the presence of a
base, e.g. CsCOj; yielding compound BB. Condensation of compound BB with a
fatty acid chloride of Formula G affords compounds of Formula CC.
Hydrogenolysis of the benzyl ester of compounds of Formula CC, e.g. using Pd/C

and Hy, yields compounds of Formula DD.

Methods for making the Fatty Acid Acetylated Triflusal Derivatives

[0457] Examples of synthetic pathways useful for making Fatty Acid Acetylated

Triflusal Derivatives of Formula VI, Formula VIa, Formula VIb, Formula VIe,
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stirred (50 0C, 24 h). The m xture was cooled and acidified to pH 1 wth 2N
ag. HO, then extracted with EtOQAc (3 x 10 nL). The organic | ayer was
washed wiwbD 2bro/menssdri ed over MgSO4, filtered and concerCraiseehoonder
reduced pressure. The residue was purified by silica chromatography (CH C
-EtOAc , 20: 1 to 1:1) to afford 5-docosa-4, 7, 10, 13, 16,

19- hexaenam do- 2- hydr oxybenzoic acid as a white solid (90.4 ny, yield:

90% . Mass q@reulaaVRH FoahulCRAEBING 1=V HEBobdila Vagnehd HoMhtda W H, £#64¢t3. Exanpl e
11: Preparation of 3-(47,7Z,10Z,13Z,16Z,197)-docosa-4, 7,10, 13, 16, 19-
hexaenani dopgPBhyrre aeicasiphast g chemes 10441 0493] To a mi xture of

3-am nopropan-1-ol (5.0 g, 67 mvl), Na CO (8.8 g, 83 mmol) in THF (40 nl)
and H20 (130 niL) at 0 OC was added Cbz-Cl (14.8 g, 87 muol). The reaction
m xture was Shemedd (RT, 1 h). Water (500 mL) and CH2Cl 2 (500 nlL) were
added, and the layers were separated. The organic |ayer was dried over MySO
and concentrated under reduggd pressure. The residue was rified by silica
chr omat ogr aphy (PE: EA, 5:1) [to dfP5M8°% sS4  3- hydr oxypr d 'Ef carbamate as a

white solid (12.6 g, 9 .0 » 0
FaC OH FAC OH
EE FF
DCC then
OH
OWW
r S
c
o

wherein r and s are as defined above for Formula VI, Formula VIa, Formula VIb,
Formula Ve, Formula VId, Formula Ve, Formula VIf, Formula VIg, and Formula
VII.

[0458] Compound EE can be esterified in the presence of acid catalyst and a
suitable alcohol, e.g., ethanol to give ester FF. Activation of compound FF with a
coupling reagent such as for example DCC, CDI, or EDC, optionally with a tertiary
amine base and/or catalyst, e.g., DMAP, followed by addition of a fatty acid of
Formula C affords compounds of Formula GG.

[0459] Alternatively, compound EE can be esterified with benzyl bromide in the

presence of base, e.g., CsCQOs, then subjected to the remaining steps of Scheme 1.
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[0494] To a solution of 2-acetoxybenzoic acid (2.0 g, 11.1 mmol) and
triethylamne (1.8 nL, 11.1 mmol) in CH2A 2 (40 nL.) at 0 OC was slowy
added C G@BBv1o(dbedBsL, 167 nmol ). The reaction m xture was/ustooonesdst COC, 2
h) and filtered. The filtrate was added to a solution of benzyl

3- hydr oxypropyl carbamate (2.1 g, 10.0 nmmol) and triethylamne (15 nL) in
CH2Cl 2 (40 nmL). The reaction m xture was stirred (RT, 4 h) and quenched

W th H20 ( 5Hydrdgenbhigis@tdadbenzllayest deasedMaGHEE, it dxadldHding B&Cwhdt ed
Na2CO3 (30 niL) and H2O %50 nm.). The organic solution was dried over MJSO
and concent ri 68 vigldehe Fiegiacid @f porapaunds of Fpranle GiClue was purified by silica
chromat ography, ( PE-EtOAc, 5:1) to afford 3-

(benzyl oxycar bonyl am no) propyl 2-acetoxybenzoate (2.0 g, 54% as a

col orl ess oiSchemgdd cal cul ated for C20H2i NO64 = 371.38; found: [MH + =
372.3. [0495] A m xture of 3-(benzyl oxycarbonyl am no) propyl

2- acet oxybenzoate (2.0 g, P6. 4 mol), 10% Pd/ C (0.2 g)gand CH3CH (50 nL) was

stirred under a Hat sphess (RT, 16 h). The m xture Jjas filtered and
concentrated under rg ed pressure ta gfford a pr | €@8u oi | . Purification

by silica chronatpgrap akf orded 3- am nopr oga[ acet oxybenzoate as a
colorless oil. Mass calcul ated for Cl2HI5NO4F O
EE HH NH,
O
Cl

AV,

)

/@f‘\OH
FsC

@) %/j\
o s
JJ

[0460] wherein r, s and u can be as described for Formula VI, Formula Vla,
Formula VIb, Formula VIe, Formula VId, Formula Vle, Formula VIf, Formula
VIg, and Formula VII.

[0461] Compound EE can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.g., -butanol, followed by coupling to an
activated amino acid to give compound HH. Condensation of the amino compound
HH with a fatty acid chloride of Formula G affords compounds of Formula JJ. The
ester may be deprotected using methods disclosed in Greene, ef al. Protecting
Groups in Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g.,
Chapter 5, therein.
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237.25; found: [M+H + = 238.3. [0496] To a solution of DHA (500 ng, 1.52
nmmol) in ACH 2CH2A (10 nmL.) and one drop of DMF at OOC was slow y added
oxal yl chivorotheo6dds3 L, 3.42 mmol). The reaction m xtureTwssombugsed (RT,
2 h) and concentrated under reduced pressure. The residue was treated with
toluene (5 nmL) and the solvent was renoved under reduced pressure to obtain
the DHA acid chloride as a yellow liquid. To a solution of 3-am nopropyl
2- acet oxyberschaine 10360 ng, 1.52 mmol) and NEt 3 (0.36 g, 3.56 nmol) in O CH
2CH2A (10 nL) at OOC was added a solution of DHA-acid chloride in C CH
2CH2CA . The reactiog mxture was stirred 0 0C, 2 h, then warnmed to,RT, 12
h). Purificatio i ca chromat ogr aphy laf kiayded 3-docosa-4, 7, 10, j}i@
AR5 OH

16, 19- hexaena 5’py| Povsdet oxybe t & Mass-popbroainat ed fo

= 547.72; fouad PH| + = 548.3. Exanptepl2: Preparation ofgc

N (2-(42,7Z,10Z, 13£\6Z, 197) - docosa- 4, 7,40, 13,

16, 19- hexaenam doet hyl ) - 2- hydr oxybenzam de (1 c-10) [0497] Ethyl enéli ani ne (
1.0 g, 16.7 mmol) (ks dissolved in wat erLL(S. 0 m) MM

FsC

NN

wherein r and s are as defined above for Formula VI, Formula VIa, Formula VIb,
Formula Ve, Formula VId, Formula Ve, Formula VIf, Formula VIg, and Formula
VII.

[0462] Acid KK can be activated by esterification with a suitable activating
agent such as, e.g., pivoyl chloride, followed by condensation with an amino alcohol
such as for example n-propanolamine, to give compound MM. Condensation of the
alcohol compound MM with a fatty acid chloride of Formula G affords compounds
of Formula NN. Diacylated compounds of the invention can be made by subjecting

compound EE to the above procedure.
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cont ai ni ng bronparesal green as an indicator. Methane sulfonic acid (2.8 g,
31 mol) inwater ( 3.0mM )was added until a blue to pale yellow col or
transiti owoi2siyasissachi eved. The sol ution was dil uted wetCh/ustévanedsst 8. 0 nl)
and vigorously stirred. To the m xture was added the solution of Chz-C
(2.8 g, 16.7 mmol) in dinmethoxy ethane (4 nL) and 50% w v agueous AcOXK (10
m.) at 20 OC sinultaneously to maintain the pale yell ow green color of the
i ndi cator. AdhemetiBeadditions are conplete the m xture was stirred (RT, 1
h) and concentrated at |ow tenperature under vacuumto renoved the

vol atil es. The residue was shaken wt ter (20 nL) and filtered. The
filtrate was then washed with tol uene (gc 50nL), basified with excess 40%
aqueous NaOH and extracted with tol 3c50nmL). The organic | ayer was

washed with brine (50 @L), dried ofer Na SO and evaporatedto gi v@%enzyl

2- ami noet hyl car bapg s Avayll (INB§ g, 51%) . Mass ¢ ul aped flor

C OH 4N2Q2 = 194 JAd: [MH + = 3.3. [0498] Tp xtitire pf benzyl
2- am noet hyl Fgé st 1.65 g, Sj_Méi)q_i_ﬂi dazol e (9 8. DKol ),
salicylic ac (2.73 8.5 mmol) in ethyl acet a'f&C(BO m.)Ywas added a
solution of DCC (1.7 8.5 mol ) then Btthyl acetate (50 . The

/ oj\(lxafﬁjs/
ow:/js\

@) ” /\)O

r S

PP

wherein r and s are as defined above for Formula VI, Formula VIa, Formula VIb,
Formula Ve, Formula VId, Formula Ve, Formula VIf, Formula VIg, and Formula
VII.

[0463] Activated ester LL (see Scheme 12) can be condensed with a amino-
masked diol M, which after acid workup gives the unmasked diol compound OO.
Condensation of the diol compound OO with a fatty acid chloride of Formula G

affords compounds of Formula PP.
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m xture was stirred (RT, 16 h) and filtered. The solution was concentrated
under reduced pressure and the crude product was purified by silica
chr omat ogwepbhw/O&SOAC: PE , 0-50% to afford benzyl PCT/US2009/049982
2- (2- hydr oxybenzam do) et hyl carbamate as a white solid (1.84 g, 669%.
calculated for G 7H 8N2O4 = 314.34; found: [MtH + = 315.2. [0499] A m xture

of benzyl

2- (2- hydr oxybenzam do) et hyl carbamate (

Mass

1.84 g, 5.86 mml) and

Pd/ C (0. 18 @chemeNBOH (30 nL) was stirred under a H2 atnosphere (16 h). The

m xture was filtered and concentrated under reduced pressure.
product was purified by GHl i ca
to afford N-2-(am nog
65% . Mass cal cul at@ or Q])Hl-ZN%H&ZO fo
To a m xture of

k) 2- hydﬁ am de as a

PH] + = 181. 2.
et hyl) 2papdr oxybenz

, 0.32mmol ),

The crude
t ogr aphy (Et OAc- Meg¥t+ NHsOH (5: 1: 0. 01)
i tle powder (0.68 g,

[ 0500]
DHA

(1 OOmg, 0. 3mmmol ) *and Et3 (0.1m, AIJmmol) in CN (2 ) was added HATU (
115ng, O0.3mmol). The g\ xture mas stirred (RT, 24 h)xaand concentrat ed
reduced pressure. The residue was treated with brine (15 ni)

Cl
OW%
r S
G
Y
OH OBn

H,, Pd/C
@) -~ O
FsC 0 FsC 0
AR AYHN
S u r S u

SS RR

wherein r and s are as defined above for Formula VI, Formula VIa, Formula VIb,
Formula Ve, Formula VId, Formula Ve, Formula VIf, Formula VIg, and Formula
VII.

[0464] Compound EE can be esterified with benzyl bromide in the presence of a
base, e.g. CsCO; yielding compound QQ. Condensation of compound QQ with a
fatty acid chloride of Formula G affords compounds of Formula RR.
Hydrogenolysis of the benzyl ester of compounds of Formula RR, e.g. using Pd/C

and H;, yields compounds of Formula SS.

Methods for making the Fatty Acid Acetylated Amino Salicylate Derivatives

[0465] Examples of synthetic pathways useful for making Fatty Acid Acetylated
Amino Salicylate Derivatives of Formula III are set forth in the Examples below

and generalized in Schemes 15-18.
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and extracted with Et OAc (3c30 nL). The conbi ned organic | ayers were washed
with IMHC, brine, 5% NaHCO and brine. The organic solution was dried over
MySO4 andwoanoantosat ed under reduced pressure. The crudecprusdesoto4onss
purified by silica chromatography (EtOAc: PE, 1:1) to afford N (2-docosa-4,

7, 10, 13, 16, 19-hexaenam doet hyl)-2-hydroxybenzam de (94 ng, 64% as

light yellow oil. Mass cal cul ated for C3i H42N2O3 = 490. 68; found: [MH + =
491. 4. ExanplSthéme 1Br eparati on of (42,727,102, 137, 1627, 192)-1-(4-(2-

hydr oxybenzoyl ) pi perazi n-1 -yl )docosa-4, 7, 10, 13, 16, 19- hexaen-1-one (lc-11)
[0501] To a mxture@Htert -butylplpera2|nmmd carboxylate (0.57 g, 3.05 (ome

mol ), DHA (HN 3 mommm EIH 64 g , 6.EDCnmol ) i (ﬂo )
was added HATU 6 ¢ xCur e—was—sti r r sy e0
sol vent was reno der W@Huced pres eorand the resi due maSEEXK?ac

with Et OAc (4x30 nL). The conbi ned organlc | ay shed successwelyoH

with IN agueous H3l, water, 5% NaHCO amna wat er,” ang\ dri over MppO . The
sol vent was renoved under reduced pressure and the crude product was
purified by silica chromatography ( EA-PE, 1:10 tocl:1) to afford tert
-butyl 4-docosa-4, 7, 10, 13, 16, 19-

wherein r and s are as defined for Formula II1.

[0466] Compound TT can be esterified in the presence of acid catalyst and a
suitable alcohol, e.g., methanol to give ester UU. Activation of compound UU with
a coupling reagent such as for example DCC, CDI, or EDC, optionally with a
tertiary amine base and/or catalyst, e.g., DMAP, followed by addition of a fatty acid
of Formula C affords compounds of Formula VV. Saponification of the esters of
Formula VV with a suitable base, such as for example NaOH, can yield the free acid
of compounds of Formula VV. Alternatively, compound TT can be esterified with
benzyl bromide in the presence of base, e.g., CsCOs, then subjected to the remaining
steps of Scheme 1. Hydrogenolysis of the benzyl ester derived from TT, for
example using Pd/C and Hj, can yield the free acid of compounds of Formula VV.
Diacylated compounds of the invention can be made by subjecting compound TT to

the above procedure.
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hexaenoyl pi per azi ne- 1- carboxylate (1.5 g, 99% as a colorless oil. Mass

cal cul ated for C3I H48N2GB = 496.72; found: [MtH + = 497.6. [0502] To a

m xt ur e owoento/oobossyl 4-docosa-4, 7, 10, 13, 16, 19- PCT/US2009/049982
hexaenoyl pi per azi ne- 1- carboxylate (1.5 g, 3 nmol) in CHdO (20 nL) at O0C
was added CF3CO2H (7 nmL, 9 1 mml ). The m xture solution was stirred (0 0C,
2 h) and then 10% Na2CO3 was added to adjust pH=10. The m xture was
extracted wiSdhemdde 2 (3 x 30 nL). The conbined organic | ayers were dried
over MgSH4, filtered and concentrated under reduced pressure. The crude
product was purified by silica chrematography (CH2A 2: CH3OH, 20:1) to
afford | -(piperazin-|-yldrecospyradNBOG0, 13, 16, 19- hexaepyk-one (1.17 g,
97.5% as a col geghess. ol Mass cglycul ated fqr Q;GHQON O =|396. 61; found:

[ MbH + = 396. 7, 398 0503] Ia_a m xtureH “(phpery “1~@/I ) docosa- 4, 7,
10, 13, 16, 19-hexa gﬁ (1. 3{orGys+ 2. 95 ol ), sa>|iid (0.61 g ,
4.43 mml) and Et3N (0.89 ¢ ,8.§% nmol) in CH3CN (10 nil) @ds added HATU
(1.68 g ,4.43 nmol ). WWe mi xture was stirred (RFy 16 h). The sol vent was
removed under reduced pressure and the residue was éxtBDacted with Et CAc

(4x50 nmL). The conbi ned organic |ayers were washed OH
OM—

e) H OH
|Gy e B
r H o
s zZ OH

wherein r and s are as defined for Formula II1.

[0467] Isocyanide WW can be condensed with an amino-masked ethanolamine
XX, which after acid workup gives the unmasked aminocarbamate compound YY.
Activation of compound YY with a coupling reagent such as for example DCC,
CDI, or EDC, optionally with a tertiary amine base and/or catalyst, e.g., DMAP,
followed by addition of a fatty acid of Formula C affords compounds of Formula
Z7. The ester may be deprotected using methods disclosed in Greene, et al.
Protecting Groups in Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ
(2007). See, e.g., Chapter 5, therein.
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successively wth I N agueous HO, water, 5% NaHCO and water, and dried over

MySO . The sol vent was renoved under reduced pressure. Purification of the

crude pr oaocbipesep- HPLC af f or ded PCT/US2009/049982

| - (4- (2- hydr oxybenzoyl ) pi perazin-| -yl )docosa-4, 7, 10, 13, 16,

19- hexaen-1-one (300 ng, 19.6% as a light yellow oil. Mass cal cul ated for

C33H44N28 = 516.71; found: [MrH + 517.6. Exanple 14: Preparation of

5-(2-(4Z, 7Z2,98émt3Z, 167, 197) - docosa- 4,7, 10, 13,

16, 19- hexaenani do- 4- net hyl pent anam do) - 2- hydr oxybenzoic acid (I11-6) [0504]

A m xture of 2-(benzyl oxycarbonyl ardino) - 4- net hyl pentanoic acid (1g, 3.8

mrol ), methyl 5-ani no- 2- IRf oxyhen8OE (0.66 g, 3. 96 Mol P'\@nd Et 3N (0. 76

g, 7.6 mmol) werNi in C}Bﬂmk(lo ~andN ﬂl:ﬂ mg 3.95 nmol)
S r

was added. The m xt as stiTTed—(RT 162h). Thel sol enoved
underreduced pressure¥ Bame (50entHy was added to @he ng residue,
and the m xture was eg@gacted with EtOAc (3 x 50 nL) The conblned organi c
| ayers were washed su ssively with 2N agq. HC g $L brine (50n),
5% NaHCO3 (50 nix3), brine (50 nmL), dried over NUSO P ered, and

concentrated under reduced pressure.
Ay

r S
C

eSS
r H o

S

cce OH

wherein r and s are as defined for Formula II1.

[0468] Isocyanide WW can be condensed with an mono amino-masked
cthylenediamine AAA, which after acid workup gives the unmasked urea compound
BBB. Activation of compound BBB with a coupling reagent such as for example
DCC, CDI, or EDC, optionally with a tertiary amine base and/or catalyst, e.g.,
DMAP, followed by addition of a fatty acid of Formula C affords compounds of
Formula CCC. The ester may be deprotected using methods disclosed in Greene, et
al. Protecting Groups in Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ
(2007). See, e.g., Chapter 5, therein.
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The crude material was purified by silica chromatography on (CHCO ) to

gi ve net hyl

5- ( 2- ( bermpl20rywaosbony| am no) - 4- net hyl pent anam do) - 2- hy @cosb@nneomas8e as a
white solid (0.81 g, 51.8%. [0505] The m xture of

5- (2- (benzyl oxycar bonyl am no) - 4- net hyl pent anam do) - 2- hydroxybenzoate (0. 81
g, 1.9 mol) and Olg Pd/Cin MeOH (15 L) was stirred under H2 (RT, 16 h).
The m xt ure Sehemlkeillst ered and the filtrate was concentrated under reduced
pressure. The crude product was purified by silica chronmatography
(MeOH/DCM O to 5%) to afford nethyl 5-(2-lam no-4-
nmet hyl pent anam do) - 2- hy@Hozybenzoate as a
cal cul at ed for HGN & = 280.32; found:
sol ution of nethyl 2 afi no- 4- net hyl,pent
ng, 0.30 nmol), 0¢my, 0.30mmol ), Et3N (
m.) was added HATU ( 114rrg 0. 30mmol ). The mxture
and the sol vent was Fénoved under reduced pressubBD The resi due was dil uted
with brine (20 nL) and extracted with ethyl acetate |(50 Eﬂ—)'

AV,

239, 90% . Mass
[ 0506] To a

wherein r and s are as defined for Formula II1.

[0469] Compound TT can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.g., methanol, followed by coupling to an
activated amino acid to give compound DDD. Condensation of the amino
compound DDD with a fatty acid chloride of Formula G affords compounds of
Formula EEE. The ester may be deprotected using methods disclosed in Greene, et
al. Protecting Groups in Organic Chemistry. 4™ ed. Wiley & Sons, Hoboken, NJ
(2007). See, e.g., Chapter 5, therein.

7. EXAMPLES

[0470] The disclosure is further illustrated by the following examples, which are
not to be construed as limiting this disclosure in scope or spirit to the specific
procedures herein described. It is to be understood that the examples are provided to
illustrate certain embodiments and that no limitation to the scope of the disclosure is
intended thereby. It is to be further understood that resort may be had to various
other embodiments, modifications, and equivalents thereof which may suggest
themselves to those skilled in the art without departing from the spirit of the present

disclosure and/or scope of the appended claims.
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The conbi ned organic | ayer was washed with IMHC (201), brine (20m), 5%
ag. NaHC®3 (20nL) and brine (201), dried over MgSH, and concentrat ed
under redwoeadigpemsure. The crude product was purified PgTAISRIOA49982
chromat ography (EtOQAc/DCM 0 to 10% to afford nethyl 5-(2-docosa-4, 7, 10,
13, 16, 19- hexaenam do- 4- net hyl pent anam do) - 2- hydr oxybenzoate as |i ght
yellow oil. (155ng, 87% . Mass cal cul ated for C36H50N20C6 = 590. 79; found:

[ MtH] + = 591Example 30 FifedOofalladir iV ©Q o mpoiRdyf tho 10 verddhafmitinflammatdfy 13,

16, 19- hexaenaNit Cgﬁhﬂd“ﬁﬁgﬂﬁh@ﬁphﬂaﬁﬂldO) 2- hydr oxybenzoat e (155ng,
0.26mmmol ) in M m.) was added 2M NaOH (5 nL). The m xture was heated

(45-50 OC, 141w, aD‘énfoH&thféﬁ%'f% A6t fﬂﬁMrhme@@ﬁ &ﬁqﬁefﬂfeqmn%nto
adj ust pH=l . The m xture was then exiracted by x 20n). The conbi ned

or gani ¢ | ayédp snegeatesapmadpontatin d@mpmtatldns ad rod@n Obmn@dr@él wae pleert r at ed
under reduced. pres

i f
chronatograﬁﬁ CR@%?§%*§F3 diﬁ@fﬁ ro? ﬁg%%?s kr }%%@g m”ﬁ‘é9?2987 13, 16,
19- hexaenamzct@)élmetzbyIM@@@UBM@QM&@M@@&W@M g%c(l\fﬁl“)a&tdrﬂn@ﬂé& ajeel | ow

oil (92nmy, 61% . Mass calculated for C35H48N2CH = found: [MHH] + =

577. 3. purchased from Charles River Laboratories (Wilmington, MA) The animals are
housed in individual cages in a temperature-, humidity-, and light-controlled room
(12-hour light and 12-hour dark cycle) and allowed free access to water and fish
meal—free diet (fish meal-free F1 (Funabashi Farm, Chiba, Japan) supplemented
with; 362 kcal/100 g, 4.4% energy as fat).
[0472] Six-week-old male ob/ob mice and WT littermates are allowed
unrestricted access to the fish meal—free diet (control group) or fish meal—free diet
supplemented with 5% EPA (wt/wt) (EPA-treated group) for 4 weeks (n= 10 to 14).
In the short-term administration protocol, 8-week-old male ob/ob mice are treated
with the Compound of the Invention for 2 weeks (n = 7 to 8). All diets are changed
every day and served with nonmetallic feeder to prevent oxidization of fatty acids.
At the end of the experiments, mice are cuthanized after 5-hour starvation under
intraperitoneal pentobarbital anesthesia (30 mg/kg). Blood glucose and serum
concentrations of triglyceride (TG) and free fatty acid (FFA) are measured as
described in Kouyama R, et al., Endocrinology, 146: 3481-3489, 2005. Serum fatty

acid and salicylate concentrations are measured by gas chromatography.

Example 2: In vivo effects of Compounds of the Invention in Zucker fatty rats
and ob/ob mice

[0473] Twelve-week-old male Zucker fa/fa rats and 8-week-old ob/ob
(Lepob/ob) and ob/1 mice are given free access to food and water. A Compound of
the Invention (120 mg/kg/day) is dosed orally by gavage once per day. For glucose
tolerance tests, glucose (2.0 g/kg) is administered by oral gavage (rats) or
intraperitoneal injection (mice) after an overnight fast. Blood glucose and serum
insulin concentrations are determined during oral glucose tolerance tests in Zucker

fa/fa rats or fa/l rats. For insulin tolerance tests, insulin (2.0 U/kg) is injected
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Exanmpl e 15: Preparation of ethyl 2-(2-(4ZzZ 77,102, 137,167, 197) - docosa-
4,7,10, 13, 16, 19- hexaenam do- 4- net hyl pent anoyl oxy) benzoate (I1-1) [0508]

2- Am no- 4woebtwdopmat anoi ¢ acid (5. Og 38.2mmol ) was sl owpygTasded/otdssat .
HCl / MeOH (50 nL). The mixture was stirred (RT, 5h) then heated to reflux
(16h). After the reaction, the solvent was renoved under reduced pressure.
The residue was diluted with water (50 nmL), then NaHCO was added to adj ust

pH=7. The mixtrafceitormrslly hifedt saxiveagiie dasei CholRXtblo(,3riglyb&idel Jongidheindmmi ned
organic |layers were dried over MgJSOH, concentrated under reduced pressure
to afford meHyLBoongantirsions geerAGaspedin pyafionniastingéycker &4fa rptsqui d (5. 39,
96% . Mass cal cul ated for C7H 5NO2 = 145.20; found: [MH + = 145.9. The
product was used in next step without further purification. [0509] To a

Sol ution of Erewmile 32 Ekfertse! € omnawds ef thinkoaeetiqman insglin sapalingin 3THHA (510
my, 1.5 molD] adip8éyt¢O. 42 nl, 3 mmol) in CH3CN (20 nL) at RT was added HATU
(570 ng, 1.5 nmmol). The m xture was stirred (RT, 16h) andthe sol vent was
renoved unddf47dducéli3prieslsacgtes Tesscrues btaned Wers! chduns adl twdatdd dymohe and

extract ed Wit}regte tv&?l‘?ff 5m %slg)l;ig%]ri 2Ch0|u?’ glgd eit Ser . Sn Crinﬂqllg(? (id\/l mll_rlgor &1560
phosphatasen inhibitor calyculin A (Axxora, San Diego, USA) (at 2.0 nM for 30
min) as described in Yuan, M., et al., Science, 293, 1673-1677, 2001. After a 5-min
stimulation with 10 nM insulin, the cells are chilled and solubilized and proteins are
immunoprecipitated with anti-IR or anti-IRS1. Proteins are separated by SDS-

PAGE and identified by Western blotting with anti-pY, anti-IR, or anti-IRS1.

Example 4: Effects of Compounds of the Invention on IL-10 Levels in 3T3-L1
adipocytes

[0475] IL-10 production in 3T3-L1 adipocytes is measured using a modification
of the method described by Bradley ef al, Obesity (2008) 16, 938-944. Fully
differentiated 3T3-L1 adipocytes are serum starved for 18 hours in DMEM
containing 0.2% fatty acid free bovine serum albumin (BSA) and 0.1 mM pyruvate.
A stock of 5 mM test compound is prepared in 100% ethanol and then is diluted
1:100 in 2% fatty acid free BSA in DMEM (with 0.1 mM pyruvate), yielding a 50
uM solution of compound. Starvation media is removed from cells and is replaced
by the 50 uM compound solution in DMEM or Vehicle (0.1% ethanol, 0.2% fatty
acid free BSA in DMEM with 0.1 mM pyruvate). Test compound or Vehicle is
incubated with cells for 48 hours. Subsequently, RNA is purified from cells and
reverse transcribed to cDNA. 1L-10 message levels are then measured by
quantitative real-time PCR (Applied Biosystems Step-One) using gene-specific
oligoneucleotide primers and fluorescently labeled probe. IL-10 levels are
normalized to the house-keeping gene GAPDH, which was measured using the same
method. IL-10 levels in Compound of the Invention treated samples are expressed
as a fold increase over IL-10 levels in Vehicle treated samples. (**p < 0.005 by 2-
tailed t-test). A sample graph showing the data obtained by using one of the

Compounds of the Invention described above in Example 4 is shown in Figure 1.
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m.), brine (50 nm), 5% NaHCO (50 niL) and brine (50 rnL). The organic
solution was dried over MJSO and concentrated under reduced pressure. The
crude proaocoivesospuri fied by silica chromatography (Et @c/usBi/o@8b% to
afford methyl 2- docosa-4, 7, 10, 13, 16, 19-hexaenam do-4-net hyl pent anoat e
(0.61g, 85% ) as a light yellow oil. Mass calcul ated for C29HA5NO3 =

455. 67; found: [MtH + = 456.2. [0510] To a solution of nmethyl 2-docosa-4,

7, 10, 13, IxanifleSeEaR081 Cnfpounds bY tichivanGai B K4lhep@oma cdds ol ) in
MeOH (15 nlL) was added 2 M NaOH (30 nL). The reaction m xture was heated

(5Q0C, 16 h)[o476]0! edad EE[Ds,ar@murac‘stawe‘dlfeﬂl@h@ﬂszolwvh@lbytph&tﬂ%hcubaﬂm m xture

was extracted with EtOAc (3 x 50 nL). The conbined organic | ayers were

washed wi t h a87 e WithS Byl o3pMyySempowrpidbn beattion ?Efﬁoﬁﬁimfetp th%@ﬁ@éé
Dot bovi 0 BounteE S RRRET 595 BHht, 29, Yatlers Rpd M QERbRGREPTY (

hexaenam do- sﬁnﬁﬁtMédQﬁéﬁtﬁﬂleﬁtIﬁ@OﬂM ATBIF for 89 Wlinasndal 0 inghksuyialibiosy sol i d.
Mass cal cul ated for C28H4A3NC3 = 441 .65; found: [MtH + = 442, 1. [0511] To
a sol ution gnin-Cedls exechilledzand polubilged 1ad proseinsesta divarimgomeprecipitated

with anti-IR and detected by Western blotting using anti-pY. Phosphorylation is
quantified by densitometry.

Example 6: TNFo Release Assay in RAW 264.7 Macrophages

[0477] The purpose of this assay is to measure the ability of small molecules to
inhibit the secretion of TNFau in cultured macrophages stimulated with
lipopolysaccharide (LPS). Treatment of macrophages with LPS activates
inflammatory cytokine pathways primarily through the TLR4-NF«B signaling axis.
Compounds of the Invention inhibit the transcriptional activation of NFxB and thus
decrease the production and release of TNFa. Dexamethasone, a potent agonist of

the glucocorticoid receptor is used a positive control for inhibition of TNFa release.

[0478] Day 1: Seed RAW 264.7 macrophages into 96 well culture plates.
Remove culture media from RAW 264.7 cell growing in a 75 mm” tissue culture
flask (cells should be at ~70% confluence) and add 10 ml of warmed complete
growth media (DMEM + 10%FBS + 1X pen/step). The cells are scraped into
suspension using a sterile plate scraper and homogenized by pipetting up and down
with a 10 ml serological pipette. The cell concentration is determined using a
clinical hematoctyometer. Cells are then diluted to 150,000 cells per ml into growth
media. The diluted cells are then transferred to a sterile reagent reservoir and 100 pl
of cell suspension is pipetted into each well of a 96 well culture plate using a
multichannel pipette (15,000 cells/well). Plates are then incubated at 37°C under

normal tissue culture growth conditions (37°C, humidified CO, chamber).

[0479] Day 2: The test compound sample plate is prepared. Test compounds
are prepared in growth media. Compounds are delivered to media from 1000X

stocks in 100% DMSO (e.g. for a 10 uM final concentration of test compound,
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met hyl pentanoic acid (50 ng, 0.1 1 nmmol) and et hyl 2-hydroxybenzoate (19
ng, 0.1 1 mmol) in CHBCNVTHF (1:1, 0.5 nL) at -10 OC was added DCC (12 ng,
0.1 1 nmoWd 2arochoBBP ( 1 ng). The m xture was stirred (RCI/ukBooa)49982 |t ered
and concentrated under reduced pressure. The crude product was purified by
silica chromatography (EtOAc-PE , 0-20% to afford ethyl 2-(2-docosa-4, 7,
10, 13, 16, 19-hexaenam do-4-net hyl pent anoyl oxy) benzoate (40 ngy, 67% as

col orl ess oidelivifsgl sraloghiviat &dofPoukBitHbinNebmedia 9A BRast flogndof {H| + =
590. 4. Exanpl e 16: Preparation of |-((4Z, 72, 10Z, 137, 16Z, 19Z7) - docosa-

4,7,10, 13, 1SMPoURdiHEadyiaddrtnyt woll seaplspjaendetet dhq oyimagegises a
| ut f JTHF (30 niL
oL ut1 on O GEIPSHIGIE: SESHEIUAIERLS BEL L0 Buetfe SUIBLLIL T (30 i)

(reflux, 1.9riparahdithardeniload.eth DNED (th@dua:m;ﬂep mel serve ag theakhioled 2-

(chl orocar bonyl)phen | .acet te [ 0513 mxture of .
2, 4, 6-tri metRYIros EP s dmopzt latﬁid 48 HhhEENamGonsRRa s pgeharR g 6. 48

ol ) | n %&ée %atraa@Sc@l@lqsgla@es%% Hch 0uRkd & theGrbwihas@larRR Y Phenyl

acetate in (5 nL, O0C). e resulting m xture was
hours. Cells are stimulated afterwards by adding 25 pl of 50 ng/ml LPS is added to
every well (except the 6 unstimulated vehicle control wells: final concentration of 10
ng/ml LPS. Plates are returned to growth incubator for 3 hours. Afterwards, 100 ul
of media supernatant is removed and transferred to a 96 well v-bottom sample plate.
The media supernatant plate is centrifuged for 5 minutes at 1000 rpm in a swing-
bucket centrifuge, pelleting any cellular debris that may remain in supernatant. 80
ul of supernatant is removed from sample plate and transferred to a fresh v-bottom
96 well plate. Cell viability is measured using Celltiter-glo kit. By measuring cell
viability, a given compound’s effects on TNFa secretion can determine whether
effects are due to cytotoxicity or to true inhibition of inflammatory signaling. Add
100 pl of Celltiter-glo reagent to each well of the cell culture plate and afterwards
measure the luminescence signal (CPS) of the plate using the Victor 5 plate reader

(0.3 second read; 60 second plate shaking prior to read). Cell viability of a given

compound at a given concentration is computed as follows:
Cell viability = CPS Sample/(Average CPS unstimulated controls)*100

[0480] Use 20 pl of media supernatant per well for TNFa ELISA. Follow
Invitrogen/Biosource manufacture’s protocol for the mouse TNFa ELISA.
Chromogen development is typically conducted for 20-30 minutes as described in
the manufacturer’s protocol. After addition of stop solution, measure OD 450 nm
using the Victor 5 plate reader (0.1 second/well scan). Determine the TNFa
secretion percent of control. The following formula is used to determine the TNFa.

secretion percent of control:

100 X (OD 450 nm Sample X ) — (Average OD 450 nm unstimulated vehicle

controls)
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allowed to stir (RT, 16 h). The m xture was filtrated and concentrated
under reduced pressure. The crude was purified by silica chromatography

( Et CAc- PBvo 20t0/0b60d5 t o afford 1-i odoet hyl 2-acet oxybenzeatras¢@onmweg: 40%
as a light yellowoil. [0514] To a solution of DHA (0.1 g, 0.3 nmmol) in
CH3CN ( 1 nmL) was added K2C33 (41.4 ng, 0.3 mmol ) foll owed by Bu4dNBr (96.6
nmg, 0.3 mmol). The m xture was stirred (RT, 0.5 h) and cooled to @C. To it

was added 1-i qdeetdpylOr245@eRtiMyrnaaal eckifle todtrold) JAVRIgE GING50 h M xture
was stirred (RT, 16 h). The m xture was filtered, washed with brine and

concentrated under reduced predstipwlatehechislegentigh® purified by silica
chromat ography (PE: Et OAc, 20:1-15:1) to afford |-(docosa-4, 7, 10, 13, 16,
19- hexaenoyl[@él&])]et h{jpr each dest mmﬂoENEa(s@@e@Wrc@so@%nt@éczm bg ght yel | ow

oil. Mass cal,cul ate 534..6 f ound Vi-Na 57. 2. Exanpl e
17 prepar attSirar gl baRegs e tabhn SR el et

tri enam dobapgpnge agidfif ddubtidn (X]Qmai/loaa #m(sql ution

of (92, 127, 157) - oct adeca-9, 12, 15-trienoic acid (1.66 g, 5. 98 nmml) and

met hyl 5-am no- 2- m)gj(&%{/@_@[)%@@é(e/)&)/\ﬂ))g 5.98 Mol ) in nethylene

inv = (CA(((B-A)/(y-A))-1)*(1/D)))
res = (y-fit)

[0482] For compounds which cause greater than 50% inhibition of TNFa
secretion, determine the 1Csq (concentration of compound which causes 50%
inhibition of TNFa secretion). A sample graph showing the data obtained by using
one of the Compounds of the Invention in the procedure described above in Example

6 is shown in Figure 2.

[0483] As seen in Figure 2, salicylate alone, fatty acid alone, and the simple
combination of salicylate and fatty acid administered together do not appreciably
inhibit the production of TNFa. In contrast the fatty acid acetylated salicylate
significantly inhibits the production of TNFa.. This demonstrates that the fatty acid
acetylated salicylate is the species responsible for the inhibition of TNFa production

and not either of the individual components alone or in simple combination.

[0484] A sample table showing the data obtained by using additional
Compounds of the Invention in the procedure described above in Example 6 is

shown in Table 1, below:
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chloride (100 nL) was added |-ethyl-3-(3-di net hyl am nopropyl ) carbodi i m de

hydrochloride (1.16 g, 6.0 nmol) and di net hyl am nopyri dine (100 ng).

m xt ure wae 28to/ausmsd under

(100 nL) and washed successively with 3N HC ,
sol ution and sat sodi um chl ori de sol uti on.

anhydr ous nmagnesi um sul f at
correspondi ng am de,
m.) and met hanol

The

N (14 h) and then diluted w trcraishyivem@szhl ori de

€,

2.0 grans.

The organic

sat sodi um bi car bonat e

| ayer was dried over

filtered and concentrated to give the

after 12 hours an additi of
at 40 OC (12 hours). The 1

D NaOH was added and
M XE urSecrpgiondbol el t

acidified with 3 N HO anc
organi ¢ phase was washed 3

A
= U \'J
= y with g&?g;; :Etd_ Z

dried over anhydrous magné

gi ve the product 2-hydroxy

[ 0516]Tabe t he ami de was added 2N NaOH (100
(100 m.) and the resulting slurry was heated to 40 OC and
! %on%_glgndm
| €3G nbeN

avt yr ant
U CTATT Autl

succadgi vy

the reaction stirred
D room t enperat ure,

2 (300 nmL). The

at  sodi um chl ori de,

tri enam dobenzoic acid (1,

413.55; found: [MH +
10z, 137, 16Z, 19Z)-docosa

bsi Uhlsul fate, filldéved and was concentrated to
-5-1t9Z, 1RZ, 15Z) - osgradeca-9, 12, 15-
5qr , | 619 . Mass, cal culated for C25H35NO4 =
+12:9({3?d£5d pte—18: ?;5'3_() paratiom of N (2-(42Z, 7Z,
[~ SASA =100

Ie-11 NT

DHA >100

11-6 65.3

I-1 24.4% Inhibition at 6.2 uM

Example 7: In vivo effects of Compounds of the Invention in an LPS-challenge

TNFo mouse model

[0485]

To measure the effects of compounds on TNFa secretion in vivo, Male

Swiss Webster mice (n=10 animals per group) are dosed by oral gavage with each

test compound. All compounds are formulated in an aqueous solution of 0.5%

carboxymethylcellulose and 0.05% TWEEN-80 (Vehicle). One hour after

compound dosing, animals are treated with 0.2 mg/kg LPS (lipopolysaccharide) by

intraperitoneal (IP) injection. Ninety minutes after LPS challenge, mice are

anesthetized and bled by cardiac puncture into serum separator tubes (with sodium

heparin). Bleeds are allowed to clot at room temperature for 2 hours, and tubes are

then spun for 20 minutes at 2000xg. Serum is harvested from tubes (100-150 ul per

animal) and frozen at -70°C. TNFa serum levels are measured using commercially

available TNFa ELISA kits. (*p < 0.05 using a 2-tailed t-test). A sample graph

showing the data obtained by using some of the Compounds of the Invention in the

procedure described above in Example 7 is shown in Figure 3.

Example 8: Effects of Compounds of the Invention on NFkB Levels in RAW

264.7 Macrophages

[0486]

RAW 264.7 cells transfected with an NFkB-driven luciferase reporter are

plated in 96 well plates. Cells are treated with Vehicle (0.1% ethanol) or test

compounds for 2 hours. As a positive control for inhibition of NFxB signaling, 6

wells are treated with 10 uM dexamethasone. Cells are then challenged with 200
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4,7,10,13, 16, 19- hexaenam doet hyl) - 2-hydr oxy- N-net hyl benzam de (11) Bn NH2
BgC2 , H N*NHBoc PhCHO , NHBoc CH20O I ,NHBoc H N BnHN' H3 N [0517] To a

sol ut i on wO 2etompbmaedi am ne (20 nL, 0.28 nol) in CHC 3 @8@arsoaop/oadesp) OC was
slowWy added a solution of BoC20 (6.2 g, 0.028 nol) in CHO 3 (150 nL). The
m xture was allowed to warmto roomtenperature. After 16 h, the solution
was filtered and washed with brine (6x100 m) and water (100 m). T he

or gani ¢ sol utg/anL P& Sord haes dVRE pf@@@e of tdst ¢nainan . aOREEITIWAk edateader
reduced pressure to afford tert-butyl 2-am noet %I carbamate (3.7 g, 78% as
a col orl ess Wil Veh[l@silmuldrtﬁnaanéwm%ﬁewﬁ@érﬁsto epming_therflagjeygnl hr bamat e

(3.7 g, 22 % F 6 g 33 g) in
1, 2-di chol 030 a% N ggéﬁngﬁp gfg a&%%‘l%]wft% ¥ &T%VG?O’?%H@ ad%? N?ﬁﬁﬂ\(}\%s added
NaHB( ACO) 3. [d8irileXiUPErkiYRE Ifiér) bA®Fhclfifed dnd Vasisk ¥ ipldiereader. Nrgpsol uti on
was washed wi th saturated

activity (luciferase activity) for each treatment was normalized to Vehicle wells

treated with LPS (% NFxB Response). AlamarBlue was used to monitor cell

viability to ensure that inhibition of luciferase signal was not a result of compound

cytotoxicity.

[0487] A sample table showing the data obtained by using additional
Compounds of the Invention in the procedure described above in Example 8 is

shown in Table 2, below:
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NaHCO3 (200 i),

(1.4 q,
251. 3.

dri ed over

2- (benzyl am
250. 34;

g, 11.2 mmol) and 37% aqueous CH20 (1.0 nlL, 11.2 nmol)

1, 2-di chol oroethane (35 nlL) at RT was Tagied NaHB(AcO) 3 (3.7 g,

The m xture was stirred (RT, 16 h),

MySO4 and concentrated under reduced pressure.
The crude product was purified by chromat ography on silica gel,
wi th MeOHRONbh{0d0dd3%9) to afford tert-butyl
239 . Mass cal cul ated for G 4H22N2Q2
[0519] To a mi xture of tert-butyl

el uting
nereiusgéooaspdarat e
found: [MrH + =

2- (benzyl am no) et hyl car bamate (2.8

in
11.2 mol).

diluted with saturated aqueous NaHCO3

(400 mM) and extracted with

Hiie

he organic

e

| ayer was dried over

MySO4 and concentr at ed und=rr§ 'Y afford t rt-butyl
2- (benzyl (et hyl ) am no) et hyl car annprWWl 9 1HNVR (CDC13): 57.25
(m 5H CH), 3.5 (s, 2H CH2),kGl3 (m 2H, CH2), 2.48|(m 2H, CH2), 2.2 (s,
3H, CH3), 1.4 (s, 9H, CH3)|. [@620] |A m xture+of t rt{butyl
2- (benzyl (et hyl ) am no) et hyT carpamatie (I.20 g, 4.54 mpol ), 10% Pd/ C (0. 90
g) anq MeOH (60 rﬂ) was st IICE;:FI]:IICIICI aH2—atnosphere( (0.8 MPa, RT, 16 h).
The m xture was filtered apdconcenty 2d pressure. The crude
material was purified by coludfr!hromat ogr aphit on
Ic-11 -
I11-6 ++
I-1 -
9 +++
10 ++
11 -+
12 -+
13 ++++
14 ++++
15 +++
16 -
17 ++
18 -
19 -
20 -
21 -
22 -+
23 -
24 ++
5-ASA -
DHA -
DHA + SA -
SA -

A — indicates that the compound showed no inhibitory activity. A + indicates that

the compound showed inhibitory activity. A greater number of +’s indicates a

higher level of inhibitory activity.

[0488]

Compounds

The following non-limiting compound examples serve to illustrate

further embodiments of the Compounds of the Invention. It is to be further

understood that any embodiments listed in the Examples section are embodiments of
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silica gel, eluting with saturated NH3 in MeOH-DCM (0-10% to afford
tert-butyl 2- (nmethylam no)ethylcarbamate as a colorless oil (0.54 g,
68.3% . MwOIYRoOE8E3): 53.25 (m 2H, CH2), 2.7 (m 2H, ed2)us2@AhPes, 3H,
CH3), 1.49 (s, 9H, CH3) . [0521] To a m xture of r -butyl

2- (et hyl am no) et hyl carbamate (0.348 g, 2 mmol ), 2-hydroxybenzoyl chloride
(0.276 g, 2 mmol) and i m dazole (0.136 g, 2 mol) in ethyl acetate (8 nli)

at 0 OC was taé oastied tie BobntionQndOds SEK; arOsidthBleTfor wseTiEhe) mbtho@ 4l
acetate (2 nmL). The m xture was stirred (RT, 16 h), filtered and

concent r at eFoungsifiopedrseabrdbe¥esure. The crude material was purified by
chromat ography on silica gel, eluting with ethyl acetate/petrol eum ether
(20-50% to afford t rt-butyl 2-(2-hydroxy-N nethyl benzam do) et hyl car bamat e
(0.2 g, 34%Exmmple® Poeparaon pf 2-(@@%&@@1@)@ )3locasa-44A,1033,16,19-0 (d,

| H, CH), 6. Shegdendyl)xydipdnzo®. agid dp-H, CH2), 3.48 (m 2H, CH2), 3.2 (m 3H,
CH3), 1.5 (s, 9H, CH3) . [0522] To a solution of t r t-butyl

2- (2- hydr oxy- Nnet hyl benzam do) et hyl carbamate ( O:). 68 mMml ) in CH2A 2

(5 n) at 0 O@Hwas added trifl uoroacet1i)go@&)izd ( OrrL, 23.4 mol ). The

m xture was GINALE 06, o A~_
2) coH © —N\=N=NNN—
o

EtsN
CICH,CH,CI

[0489] To a mixture of DHA (6.0 g, 18.3 mmol) in dichloroethane (30 mL) and
DMF (0.05 mL) was slowly added oxalyl chloride (5.0 mL, 56.9 mmol). The
reaction mixture was stirred (RT, 2h) and concentrated under reduced pressure to
obtain DHA-CI as a yellow liquid. To a mixture of salicylic acid (3.78 g, 27.4
mmol) and NEt; (3.80 mL, 27.5 mmol) in dichlorocthane (35 mL) at 0 °C was
slowly added the DHA-Cl in dichloroethane (35 mL). The reaction mixture was
stirred (RT, 16h), washed with 1N HCI and brine, dried over MgSOy, filtered and
concentrated under reduced pressure. The crude material was purified by silica
chromatography (PE-EtOAc , 19:1) to afford 2-(docosa-4, 7, 10, 13, 16, 19-
hexaenoyloxy)benzoic acid (5.83 g, 71%) as a light yellow oil. Mass calculated for
C0H3604 = 448.59; found: [M-H]' = 447.7.

Example 10: Preparation of 5-(4Z2,72,102,13Z,16Z,197))-docosa-4,7,10,13,16,19-
hexaenamido-2-hydroxybenzoic acid (11I-1)

COQMe
CO.H CO,CH;4 HO
HO HCI HO DHA
MeOH INH
NH, NH, HATU o . . . . _
CO,H
1) 2N NaOH HO
_ =
2) 2N HCI NH
o) —=N="""=N\=N\ =N
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h), concentrated under reduced pressure and neutralized wth saturated NH3
In CH3OH. The m xture was concentrated under reduced pressure to afford

N (2- amwoebtwioges®- hydr oxy- N- net hyl benzam de as a col orceas2@olo49982 5 Q) .
Thi s conmpound was used in the next step without further purification. Mss
calculated for G OH 4N2Q2 = 194.23; found: [MtH + = 195.1. [0523] To a

m xture of the crude N-(2-am noethyl)-2-hydroxy-Nmret hyl benzam de, DHA (100

mg, 0.3 nmol[p490)d ET3N s6RZi0B ofBatudted HIODih )CHIOMCHRIGNL] 2t R jwagkloRTy was added
HATU ( 115.8 ng, 0.3 mmol ). The m xture was stirred (RT, 16 h) and
concent r at ectddpigrntieatddwdroybagaicacidrifes. l ddodusolad herasylt@ewizArso ni L

et hyl acet at ht ri I tyurat rine s The
organic | aye‘?asmsla\{%%grg?(e%f’ol\?ﬁ akg%n,h'él?tlbﬁreepgﬁ %nhg' ggﬁ%%%g%a E%C%rllé er dr educed
pressure. Thbe sdsénd wes nasoyrdrunticreddinyed pinesourat dhye agiducovassiilutedavigel , el ut i ng

i th CH2C 2- EA (1: t fford N-(2-(4Z, 7Z, 1QZ, Z,_16Z, 197)-d -
47,10, 13, 1@9@5@?&&&%&3&@3 Wyw‘g Qatﬁvaqdcﬁay@w%ﬁéﬁ%be%fgaéc étﬁeﬂ%?sge%
as a light weld owqiQivhr MYBBS, Gt &dllcBh &M kiRl ubde AN PBrcss O Afrd f OUNd:

[ MitH + = 505. 5.
methyl 5-amino-2-hydroxybenzoate as a pale yellow solid (1.72 g, 78.5%). Mass

calculated for CsHoNO; = 167.16; found: [M+H] = 168.2.

[0491] To a mixture of methyl 5-amino-2-hydroxybenzoate (52.9 mg, 0.317
mmol), DHA( 100 mg ,0.305 mmol) and Et;N (61.7mg ,0.61 mmol) in CH3CN (2
mL) was added HATU (120 mg, 0.260 mmol). The mixture was stirred (RT, 4.5 h).
The solvent was removed under reduced pressure and the residue was extracted with
EtOAc (4%20 mL). The combined organic layer was washed with 1N aq. HCI,
water, 5% NaHCOs;, water, and dried over MgSQO,. The solvent was removed under
reduced pressure. The crude product was purified by silica chromatography (EtOAc
: PE, 1:10 to 2:3) to afford methyl 5-docosa-4, 7, 10, 13, 16, 19-hexaecnamido-2-
hydroxybenzoate (3) as a light yellow oil (104.5 mg, 72.1%). Mass calculated for
C3oH30NO4 = 477.63; found: [M+H] =478.5.

[0492] A mixture of methyl 5-docosa-4, 7, 10, 13, 16, 19-hexaenamido-2-
hydroxybenzoate (0.1g, 0.2 mmol) in 2N NaOH (5 mL) and CH3OH (2.5 mL) was
stirred (50 °C, 24 h). The mixture was cooled and acidified to pH 1 with 2N aq.
HCI, then extracted with EtOAc (3 x 10 mL). The organic layer was washed with
brine, dried over MgSQ,, filtered and concentrated under reduced pressure. The
residue was purified by silica chromatography (CH,Cl,-EtOAc, 20:1 to 1:1) to
afford 5-docosa-4, 7, 10, 13, 16, 19-hexaenamido-2-hydroxybenzoic acid as a white
solid (90.4 mg, yield: 90%). Mass calculated for C,0H37NO4 = 463.61; found:
[M+H]" = 464.3.
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Exanpl e 19: Preparation of

2- hydroxy-N-(2-((4Z,7Z,10Z, 13Z, 16Z, 19Z) - Nret hyl docosa-

4,7, 10, 13y0ep@obmzaenamn do) et hyl ) benzam de (12) Pd/ C [ @62A]s2000/0a098D| ut i on
of tert-butyl 2-(nethylam no)ethylcarbamate (0.82 g, 4.7 muvol ), prepared as
previously described, DHA (1.55 g, 4.7 mmol) and Et3N (1.32 niL, 9.4mvl)
in CH3CN (40 nmL) was added HATU (1.79 g, 4.7 mmol ). The m xture was stirred
(RT, 16 h) anxhnesledenPréiaeaitiomnoe3-(420BAed, 13755641 ¢Z)-déwsi-as, tye3, ye $9-di | ut ed

with brine (HekRefdmidopropdtiRetordbdohteqliety) acetate (2 x 150 nl). The
conbi ned organic |ayers were washed with saturated NaHCO 3 (150 niL) and

brine (150n), dried over MySO 4, and concentrat edounder reduced pressure.

The crude product was purified by chromatograph Oﬁi lica gel, eluting
with EAPE (0-50% to afford tert-butyl

2-((4Z,7Z,102Z,13Z, 16Z, 19¢) ;4N net hyl docosa-

4,7, 10, 13, 16,49>hexpg Qam_dm_el,hyl g@rb&n’&her(Zl 71 7%’\)\ efﬂl ow
oil. Mass cal cul ated forTHEBGI8N20O3 = 484, 71, o= 485 [0525]

To a solution of -butyl 2-((4z, 7z, 1Cz, 13Z, 16% fBZ) Nnet h docosa-
4,7,10, 13, 16, 19- hexaenam do) et hyl carbamate (2.71 g, 3.5 mo )) I n

0 0
H,, Pd/C
2 0""NH, DHACI dO/\/\NH
MeOH o 0 o N AN
/go /gO

[0493] To a mixture of 3-aminopropan-1-ol (5.0 g, 67 mmol), Na,COs (8.8 g, 83
mmol) in THF (40 mL) and H,O (130 mL) at 0 °C was added Cbz-C1 (14.8 g, 87
mmol). The reaction mixture was stirred (RT, 1 h). Water (500 mL) and CH,Cl,
(500 mL) were added, and the layers were separated. The organic layer was dried
over MgSQ4 and concentrated under reduced pressure. The residue was purified by
silica chromatography (PE:EA, 5:1) to afford benzyl 3-hydroxypropylcarbamate as
a white solid (12.6 g, 90.5%).

[0494] To a solution of 2-acetoxybenzoic acid (2.0 g, 11.1 mmol) and
tricthylamine (1.8 mL, 11.1 mmol) in CH,Cl, (40 mL) at 0 °C was slowly added
CICO,Et (1.1 mL, 167 mmol). The reaction mixture was stirred (0°C, 2 h) and
filtered. The filtrate was added to a solution of benzyl 3-hydroxypropylcarbamate
(2.1 g, 10.0 mmol) and triethylamine (15 mL) in CH,Cl, (40 mL). The reaction
mixture was stirred (RT, 4 h) and quenched with H,O (50 mL). The organic layer
was washed with 1 M HCI, saturated Na,CO3 (30 mL) and H,O (50 mL). The
organic solution was dried over MgSQ, and concentrated under reduced pressure.
The residue was purified by silica chromatography, ( PE-EtOAc, 5:1) to afford 3-
(benzyloxycarbonylamino)propyl 2-acetoxybenzoate (2.0 g, 54%) as a colorless oil.

Mass calculated for C,0H, NO64 = 371.38; found: [M+H]" =372.3.

[0495] A mixture of 3-(benzyloxycarbonylamino)propyl 2-acetoxybenzoate (2.0
g, 5.4 mmol), 10% Pd/C (0.2 g) and CH30H (50 mL) was stirred under a H,

265



di chl oronet hane (50 nL) at OOC was slowy added TFA (17 niL). The m xture
was stirred (0 0OC, 2 h,) basified to pH 10 with saturated aqueous Na2CO and
ext r act edwoi2otvo/daées§3 x 150 nl). The conbi ned organi ¢ | aperasemmo49¥s2 ed over
MySO and concentrated under reduced pressure to afford

(4z,7Z,10z, 132, 16Z, 192) - N- ( 2-

am noet hyl ) - N- net hyl docosa- 4, 7, 10, 13, 16, 19- hexaenam de (1.31 g, 97% as a

l'i ght yel | ovit@bdphet 26]1611?: ThSPlitthicOasdiltef dandZondédfratcliIAderli@duced
197) - N- ( 2- am noet hyl ) - Nmet hyl docgsa- 4, 7, 10, 13, 16, 19- hexaenan de éj104
0.27 nmol ), PFCSSHiEdP @ 9{9&1%91116%110.1’%8%@71 rppiliqy. hromapeppsnaffotdedidzol e (19

ng, 0.27 t of. DCC
(6:57 g, o, 2pnbitpl 2ol piod AEABRABHTNE SRORMARA AP0
filtered and3d@icénindaieHlind238.3.educed pressure. The crude materi aI was
purified by chromatography on silica gel, eluting wwth EA-PE (1:3) to

afford 2- hyqoasej- N- [3-a(sotdion 6f DHAZ (50034, 162, énwlnmthHgbp(QQ&nL) and
4,7,10, 13, 16, 19- hexaenamni do) et hy| )benzam de g a colorless
oi | . Mass camguiren eiddMbrat @30 maanpedy addsg pxaly clﬁlenmi(O%mlH]’iﬂmge 5.

The reaction mixture was stirred (RT, 2 h) and concentrated under reduced pressure.
The residue was treated with toluene (5 mL) and the solvent was removed under
reduced pressure to obtain the DHA acid chloride as a yellow liquid. To a solution
of 3-aminopropyl 2-acetoxybenzoate (360 mg, 1.52 mmol) and NEt; (0.36 g, 3.56
mmol) in CICH,CH,CI (10 mL) at 0°C was added a solution of DHA-acid chloride
in CICH,CH,Cl. The reaction mixture was stirred (0 °C, 2 h, then warmed to RT, 12
h). Purification by silica chromatography afforded 3-docosa-4, 7, 10, 13, 16, 19-
hexaenamidopropyl 2-acetoxybenzoate. Mass calculated for C34sH4sNOs = 547.72;
found: [M+H] = 548.3.

Example 12: Preparation of N-(2-(4Z,7Z2,102.,13Z,16Z,19Z))-docosa-
4,7,10,13,16,19-hexaenamidoethyl)-2-hydroxybenzamide (Ic-10)

CO,H

0 H
NH,  CbzCl N ~N.
HQN/\/ 2 - HQN/\/ “Cbz OH H Cbz
DCC OH
0 \ OH
Ha N~ NH2 H
N HATU Ne~nH
Pd/C OH DHA
(@) - _ —_ _ —

[0497] Ethylenediamine (1.0 g, 16.7 mmol) is dissolved in water (3.0 mL)
containing bromoaresal green as an indicator. Methane sulfonic acid (2.8 g, 31
mmol) in water ( 3.0ml )was added until a blue to pale yellow color transition is just
achieved. The solution was diluted with ethanol (8.0 mL) and vigorously stirred.
To the mixture was added the solution of Cbz-CI (2.8 g, 16.7 mmol) in
dimethoxyethane (4 mL) and 50% w/v aqueous AcOK (10 mL) at 20 °C

simultaneously to maintain the pale yellow-green color of the indicator. After the
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Exanmpl e 20: Preparation of N (l-(4Z,7Z 10Z,13Z, 16Z, 19Z7) - docosa- 4,7, 10, 13,
16, 19- hexaenam dopr opan- 2-yl ) - 2- hydr oxybenzam de (13) HO BoC20 HO MeSQ2Cl
MsO NaN, wWbi20iddBeass NHBoc[ 0527] To a sol ution of |-am nopcopsnpecdoedest 7.5 g,
0.1 nol) in THF-H20 (1:1, 150 m.) at RT was slowy added a sol ution of
BoC20 (21.8 g, 0.1 nmol) in THF (50 niL). The m xture was stirred (RT, 2 h)
and concentrated under reduced pressure. The residue was extracted with EA

(2 x 100 m)adanidnt be @aipitoad mixgannas kayel RTarH aastiednithted aciotv i ¢ acid
(0.5 M 2 x 50 nmL) and brine (100 m.). The organic solution was dried over
MySO , fi | t dPBHCTAREC BiieE BRtuuat f@delﬂiﬁﬂ@rthﬁ salstiley. ghesesishus wag shkesryth

t - butyl I |. Ma
ol oul ated TorCRPRRRENIREERITNE fulc s gy ia Sgpaaehaniging gl | Mo
sol ution of tasHiledtwith e&cés;dlﬂ&fxmumﬁim@ﬂh&d&kﬁac(tacﬂwﬁhgoluaﬂe (3xHml). and Et 3N

35.6 m, 245.1 1) in CH2O 2 nm) _at C I dded
gol ution of %g%’g%ii‘b’lfzrg‘ﬁ% W%%‘F‘é) r’(“@?(g(? PHIB ‘gr?ﬁmg’seﬁﬁﬁ%&i%ﬁga—éﬂ g (250
g‘;é The m X§4p&at@to gﬁvhfbe&ﬂlqtmﬁn&)&ﬁe&baﬂe adbh Bl @H et B ofh2hgs (300 i)

calculated for C1oH4N,0, = 194.23; found: [M-H]' =193.3.

[0498] To a mixture of benzyl 2-aminoethylcarbamate (1.65 g, 8.5 mmol),
imidazole (0.58 g, 8.5 mmol), salicylic acid (1.73 g, 8.5 mmol) in ethyl acetate (30
mL) was added a solution of DCC (1.75 g, 8.5 mmol) in ethyl acetate (50 mL). The
mixture was stirred (RT, 16 h) and filtered. The solution was concentrated under
reduced pressure and the crude product was purified by silica chromatography
(EtOACc:PE , 0-50%) to afford benzyl 2-(2-hydroxybenzamido)ethylcarbamate as a
white solid (1.84 g, 66%). Mass calculated for C;7H;3N,O4 = 314.34; found:
[M+H] =315.2.

[0499] A mixture of benzyl 2-(2-hydroxybenzamido)ethylcarbamate (1.84 g,
5.86 mmol) and Pd/C (0.18 g) in MeOH (30 mL) was stirred under a H, atmosphere
(16 h). The mixture was filtered and concentrated under reduced pressure. The
crude product was purified by silica chromatography (EtOAc-MeOH-NH;OH
(5:1:0.01) to afford N-2-(aminoethyl)2-hydroxybenzamide as a white powder (0.68
g, 65%). Mass calculated for CoH;,N,0O, = 180.20; found: [M+H]+ =181.2.

[0500] To a mixture of N-2-(aminoethyl)2-hydroxybenzamide (58 mg,
0.32mmol), DHA (100mg, 0.3mmol) and Et3;N (0.1ml, 0.7mmol) in CH3CN (2 mL)
was added HATU (115mg, 0.3mmol). The mixture was stirred (RT, 24 h) and
concentrated under reduced pressure. The residue was treated with brine (15 mL)
and extracted with EtOAc (3%x30 mL). The combined organic layers were washed
with 1M HCI, brine, 5% NaHCOs3 and brine. The organic solution was dried over
MgSO, and concentrated under reduced pressure. The crude product was purified
by silica chromatography (EtOAc:PE, 1:1) to afford N-(2-docosa-4, 7, 10, 13, 16,
19-hexaenamidoethyl)-2-hydroxybenzamide (94 mg, 64%) as light yellow oil. Mass
calculated for C3;H4N,05 = 490.68; found: [M+H]' =491 .4.
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washed with water, 1N HO, 5% NaHCO and brine. The organic |ayer was dried
over MySO and concentrated under reduced pressure to afford I-( t r

t but oxycawbany/meissao) propan-2-yl net hanesul fonate (19. Pcyjusebdpsms2 a | i ght
yellow oil. Mass cal cul ated for COH 9NOBS = 253.32; found: [ MrH + = 254. 2.
[0529] To a solution of |-( t rt-butoxycarbonyl am no) propan-2-yl

nmet hanesul fonate (10.0 g, 39.5 mol) in DMF (100 nL) at RT was added NaN3
(7.7 g, 1181& b)13 iﬂ’@aﬁ‘@ﬁ&i bD@AZYIZ1 02 @3PASZ5197) ledh-@- 85 OC for 24 h,
cool ed {0 Rl %ueagowl er@ind1 WBH6E0sh 00143, 1819 HeXhaREloRe (WLiT) di et hyl
ether (3 x 3 The "conbi ned organi c Iayers were washed with saturated
NaHCO8 (2 x 200,#h) andpphpimery 200 nl) dried over MgSO4, filtered and

concent r at edsasnder NHeduced—pressur BOG 0\ af N%P’W/F‘b}éﬁqﬁm/
2- azi dopr opyl caMbamat e £iNCHICNS8. 6% as all i ght yel low oil. 1HNMR ( CDC13):

d3.6 (m IH CH), 3.25 (m IH CH2), 2.9 (M IH CH), 1.49 (s, 9H CH3),

1.2 (d, 3H, CH3) . [0530] A mixture of afford t r t-butyl COzH

2- azi dopr opyl car banat e .0 g, 3.6 mol) and Pd/C (0.7 g) in @l (250 ni)

was stirred undgg, a Han( apm OH
/

[

3 HATU, Etz;N, CH5CN

(@)
O
N N —\ =\ =\ =\ S\ —
VIV VY
OHO

[0501] To a mixture of tert -butylpiperazine-1-carboxylate (0.57 g, 3.05 mmol),
DHA (1 g, 3.05 mmol) and Et;N (0.61 g ,6.1 mmol) in CH;CN (20 mL) was added
HATU (1.16 g ,3.05 mmol). The mixture was stirred (RT, 16 h). The solvent was
removed under reduced pressure and the residue was extracted with EtOAc (4x30
mL). The combined organic layers were washed successively with 1N aqueous HCI,
water, 5% NaHCOj; and water, and dried over MgSQ,. The solvent was removed
under reduced pressure and the crude product was purified by silica chromatography
( EA-PE, 1:10 to 1:1) to afford tert -butyl 4-docosa-4, 7, 10, 13, 16, 19-
hexaenoylpiperazine-1-carboxylate (1.5 g, 99%) as a colorless oil. Mass calculated

for C31HssN,05 = 496.72; found: [M+H] = 497.6.

[0502] To a mixture of tert -butyl 4-docosa-4, 7, 10, 13, 16, 19-
hexaenoylpiperazine-1-carboxylate (1.5 g, 3 mmol) in CH,Cl, (20 mL) at 0°C was
added CF;CO,H (7 mL, 91 mmol). The mixture solution was stirred (0 °C, 2 h) and
then 10% Na,CO; was added to adjust pH=10. The mixture was extracted with
CH,Cl; (3 x 30 mL). The combined organic layers were dried over MgSO,, filtered
and concentrated under reduced pressure. The crude product was purified by silica
chromatography (CH,Cl,: CH30H, 20:1) to afford 1-(piperazin-1-yl)docosa-4, 7, 10,
13, 16, 19-hexaen-1-one (1.17 g, 97.5%) as a colorless oil. Mass calculated for
Ca6HaoN,O = 396.61; found: [M+H] =396.7, 398.2.
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RT, 16 h). The m xture was filtered and concentrated under reduced
pressure. The crude product was purified by chromatography on silica gel,

el uti ng wohomatwsat ed NH3 in MeOH DCM (0-10% to aff or @ctr/ustedowtgss2

2- am nopropyl carbamate (5.1 g, 83.7% as a light yellow oil. 1HNVR (CDC13):
d4.9 (bs, IH NH, 3.15 (m IHCH, 3.0 (m IH CH2), 2.8 (m IH CH), 1.7
(bs, 2H, NH2), 1.5(s, 9H, CH3), 1.0 (d, 3H, CH3) . [0531] To a solution of
tert-butyl 20888]nopmepyhikandafbisipédzia- le)@&oﬁa aypl1D, 12-16y iy-habenzoi ¢ aci d
(2.79 g, 20.6 nmol) and im dazole (1,41 20.6 mml) in EtOAc (100 nl) at
0,00 vas 51 G éaae%l9érr§6q>le»t8iabwlk9ra0®c§@<3zg A5 mmd) SN YOS etk Shc. (50

The r eargﬁl'og'}n EEEN (fill(q)%%)rx%é a{dd&‘il| \g\ﬁ@s %)4 4 Hrﬁdpff)geﬂlé%ﬁ&t&g Qegntrated

under reduce essure. e Uri I ca
chr omat ogr amltlyr;ed R OAY lE)eﬂ?lmI selmfntew&iHEH(oOe(?ﬁh%er raluaéd pliedsut@é[ﬁd-tbel ropidug- ( 2-

hydr oxybenzani do pro te 2.4 40% . as a white solid 0532] A
m xture of t%¥# %Iﬁ?tﬁ witl (Ez* %f zgh? /%‘1“6%91%3%%%‘5“(32”%5 ‘? 8. 16
mol ) in satyrakgdelti Qi &e‘éﬁslﬂi@l \)&\@cér §t4 NEge ok Bffd w%te?)anﬁ%e&%@&e“t rat ed
under reduced pressure to afford N-(I-am nopropan-2-yl)-2-hydroxybenzan de

(1.8 MgSQO,. The solvent was removed under reduced pressure. Purification of the crude
product by prep-HPLC afforded 1-(4-(2-hydroxybenzoyl)piperazin-1-yl)docosa-4, 7,
10, 13, 16, 19-hexaen-1-one (300 mg, 19.6%) as a light yellow oil. Mass calculated
for C33H44N,03 = 516.71; found: [M+H] 517.6.

Example 14: Preparation of 5-(2-(4Z,72,10Z,137,,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamido-4-methylpentanamido)-2-hydroxybenzoic acid

(111-6)
HO COZCH3 H3C02C OH H3C02C OH
COzH NH
CbzHN ? o) Hy, PA/C Q
HATU NH NH
CbzHN HaN
H,CO,C.  OH
DHA 20
— =\/\/\/\/\/— NH
HATU HN
HO,C  OH
1) NaOH o) G

— =/ VNV N\ NH
2) HClI HN‘Z\;<

[0504] A mixture of 2-(benzyloxycarbonylamino)-4-methylpentanoic acid (1g,
3.8 mmol), methyl 5-amino-2-hydroxybenzoate (0.66 g, 3.95 mmol) and Et;N (0.76
g, 7.6 mmol) were dissolved in CH3CN (10 mL) and HATU (1.503 g, 3.95 mmol)

was added. The mixture was stirred (RT, 16 h). The solvent was removed under
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g, 96% as a white solid. Mass calculated for G OH 4N2O2 = 194. 23; found:

[ MMFH + = 195. 2. [0533] To a sol ution of

N (I - am nwpropaned@syl ) - 2- hydr oxybenzam de (1.7 g, 7.3mwplr/usBiddoidsd g, 6.1
mmol) and Et3N (3.1 nL, 21.9 mml) in CH3CN (50 nL) at 0 OC was added HATU
(2.77 g, 7.3 mol). The m xture was allowed to warmto RT, stirred for 16 h
and concentrated under reduced pressure. The residue was diluted with brine

(150 nl) andeuded pedsaete WBtiic B M2 ) wa @@ddalt) thelibgulGankisidad, Mdganingxthi@yer s
were washed with 1IN HC saturated NaHCO3 (2 x 150 nL) and

2 x 150 ni

brine (150 3, exérﬁ?téélwét\h%to%é@)@ﬁ,50f%j~i-eT]@oCOélﬁdn%W@@H? fyesdvgaa@shddeduced
s . ‘ S t ed’ e

o th Bape (eSS Y Stlems RO MR BIRIGHRERSY, ST, (SR, 2 1 ed”

by Prep- HPLG®rine (&0 frdr)ddrivd(dvef ¥ESTY, filbted, 34 d t6uGechBaird dodarseduced pressure.
4,7,10, 13, 16, 19- hexaenani dopr opan- 2-yl ) - 2- hydr oxybenzapni 1.31 g, 42.6%
as a |ight sf‘ehq nHeTyes Ruted |ba§ﬁ@aﬁﬁwnéé%ra&mmd@zg&gwwf ound:

[ MEH] + = 50%&%?)Q&ngﬂéx L ARAYBHiIR)-Rhethylpentanamido)-2-hydroxybenzoate

N-(2-(42,7Z, 107 6Z,7197) - docosa-
as a white solid (0.81 g, 51.8%).

[0505] The mixture of 5-(2-(benzyloxycarbonylamino)-4-methylpentanamido)-
2-hydroxybenzoate (0.81 g, 1.9 mmol) and 0.1g Pd/C in MeOH (15 mL) was
stirred under H, (RT, 16 h). The mixture was filtered and the filtrate was
concentrated under reduced pressure. The crude product was purified by silica
chromatography (MeOH/DCM, 0 to 5%)) to afford methyl 5-(2-amino-4-
methylpentanamido)-2-hydrozybenzoate as a white solid (0.53g, 90%). Mass
calculated for C14H0N,04 = 280.32; found: [M+H] =281.2.

[0506] To a solution of methyl 5-(2-amino-4-methylpentanamido)-2-
hydrozybenzoate (85 mg, 0.30 mmol), DHA (100 mg, 0.30mmol), Et;N (0.1ml
0.71mmol) in CH3CN (2 mL) was added HATU (114mg, 0.30mmol). The mixture
was stirred (RT, 16 h) and the solvent was removed under reduced pressure. The
residue was diluted with brine (20 mL) and extracted with ethyl acetate (50 mL).
The combined organic layer was washed with 1M HCI1 (20mL), brine (20mL), 5%
aq. NaHCO3 (20mL) and brine (20mL), dried over MgSQy, and concentrated under
reduced pressure. The crude product was purified by silica chromatography
(EtOAc¢/DCM, 0 to 10%) to afford methyl 5-(2-docosa-4, 7, 10, 13, 16, 19-
hexaenamido-4-methylpentanamido)-2-hydroxybenzoate as light yellow oil.

(155mg, 87%). Mass calculated for C3sHsoN,Os = 590.79; found: [M+H]+ =591.6.

[0507] To a solution of methyl 5-(2-docosa-4, 7, 10, 13, 16, 19-hexaenamido-4-
methylpentanamido)-2-hydroxybenzoate (155mg, 0.26mmol) in MeOH (3 mL) was
added 2M NaOH (5 mL). The mixture was heated (45-50 °C, 16 h), and then
cooled to RT. 2M HCI was added dropwise to adjust pH=1. The mixture was then
extracted by EA (3 x 20mL). The combined organic layers were washed with brine,

dried over MgSQO,4 and concentrated under reduced pressure. The crude product was
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4,7,10,13, 16, 19- hexaenam dopropyl ) -2- hydr oxybenzam de (14) BoC20 HO MeSO
Cl MsO NaN3 / NHBoc NHBoc [0534] To a solution of tert-butyl

2- am noprwpyboanbmssate (1.06 g, 6.09 nmol, prepared as preEwiseadioy9Is?
described), DHA (2.0 g, 6.09 mmol) and Et3N (1.7 nL, 12.8 nmmol) in CH3CN
(40 nm.) at 0 OC was added HATU (2.31 g, 6.09 mmol ). The m xture was stirred
(RT, 16 h) and concentrated under reduced pressure. The residue was dil uted

with brine (pl@@icdby said cﬁﬁbfrﬂa@dgr@pilyvﬂ\ld@%(ﬁﬁ 0-1090 tevhiford DTS- adRbsLH
organic |layers were washed wi th saturated NaHCO gloo m.) and brijne (100
nL), dried okdP> My$6 19-hexapranaidodnacthplperiapemidedidivderxyperqicesibiessur e.

The cr ude pr@qlvgg%ve@gﬂ Ry 690 DYy ROE AU TAR OR8], 78, Betount! Ut 1 1O

wi th EA-PE (

2-(4Z,7Z, 10ZM3%] ¥6777197) - docosa- 4, 7, 10 13, 16, 19-

hexaenam dopr opyl carbamate (2.1 g, 0% as a light yellow oil. Mass
cal cul ated for C30H48N2G3 = 484.71; found: [MtH + = 485.6. [0535] To a

sol uti on of ExithplousyPrépatdidon f eth@d2-(2L81Z,72.887,18F0)6 2] DIX)sd@ocosa-
4,7,10,13,16,19-hexaenamido-4-methylpentanoyloxy)benzoate (I-1)

CO,H H3CO,C

N 1) CH;0H >jNH — =\ = =
2) DHA 5
HO,C o

NaOH NH —\ /= /= =\ S/ —
_—

5 DCC
0
doa
O H
N
0

[0508] 2-Amino-4-methylpentanoic acid (5.0g 38.2mmol) was slowly added to
sat. HCI/MeOH (50 mL). The mixture was stirred (RT, 5h) then heated to reflux
(16h). After the reaction, the solvent was removed under reduced pressure. The
residue was diluted with water (50 mL), then NaHCO3 was added to adjust pH=7.
The mixture was then extracted with DCM (3 x 50 mL), the combined organic layers
were dried over MgSQO., concentrated under reduced pressure to afford methyl 2-
amino-4-methylpentanoate as a colorless liquid (5.3g, 96%). Mass calculated for
C;HsNO, = 145.20; found: [M+H]" = 145.9. The product was used in next step

without further purification.

[0509] To a solution of methyl 2-amino-4-methylpentanoate (250 mg, 1.6
mmol), DHA (510 mg, 1.5 mmol), Et3N (0.42 mL, 3 mmol) in CH3;CN (20 mL) at
RT was added HATU (570 mg, 1.5 mmol). The mixture was stirred (RT, 16h) and
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4,7,10, 13, 16, 19- hexaenam dopr opyl carbamate (2.10 g, 4.34 mmol) in DCM (100
m) at 0 OC was slowy added TFA (30 nlL). The m xture was stirred (0 0C, 2
h), war newlot2010Rb6asad stirred (16 h). The m xture was bagcirivsdotvo4gsk = 10
wi th saturated aqueous Na2CO3 and extracted with EA (2 x 200 nL). The
conbi ned organic |layers were dried over MgSO4, filtered and concentrated
under reduced pressure to afford (47,72Z,1 Oz, 13Z,16Z,1 92)-N- (I

- am nopr oparthascnbe)nﬂ&fagsaﬂodede&r&ca@cea%rdfs@maerlawir@ﬁiu(elva@%lgted%% as a
light yellow oil. Mass cal cul ated for C25H40N20O = 384. 6; . found: {MH—I] + =
385. 2. [ 0538YFEnd cxEid with O paz Thyorgaty, lamzvawzslledsm} RYI(HICI (50

- I

2 hyar oxybon2gh ¥t FAFREF % St sd By U RACTAIMER Hi Sgfe syhofT )
in EA (40 myasairied o€ N@SOadnldadOIEeﬁtmdted woder cxfduEXK?pI(e@suBe? The du® pmdlllc)t in EA
40 m.). Th 1 xt dt

1£i I terZad Tﬁ‘?éargsfg‘l’f&réﬁpya ’scatc %ﬁmr%ﬂé’@ﬁ%é dded- ﬁ%ﬁéﬁﬁ@%ﬂ@%ﬁg crude
product was ppdald, @dléylscfps qm&&%&ahxo.mnah%@eﬁa&% (B8 148 k5 s bh EA- PE

(0-50% to afford N (2-(4z Qz, 9Z) - docosa-
4,7,10, 13, 161@9y¢ik)v\aelrhaMad©1:ﬂiap§'tbd f@- thﬂ&b@ab@‘lfﬁéaﬁﬁ deund: IMOFH]g=66.5% as a

[0510] To a solution of methyl 2-docosa-4, 7, 10, 13, 16, 19-hexaenamido-4-
methylpentanoate (610 mg, 1.34 mmol) in MeOH (15 mL) was added 2 M NaOH
(30 mL). The reaction mixture was heated (50°C, 16 h), cooled (RT), and acidified
with 2 M HCI to pH=1. The mixture was extracted with EtOAc (3 x 50 mL). The
combined organic layers were washed with brine, dried over MgSO,, and
concentrated under reduced pressure. The crude product was purified by silica
chromatography, ( MeOH:DCM, 0-10%) to afford 2-docosa-4, 7, 10, 13, 16, 19-
hexaenamido-4-methylpentanoic acid (0.51 g, 89%) as a light yellow solid. Mass
calculated for C,sH43NO; = 441.65; found: [M+H] = 442.1.

[0511] To a solution of 2-docosa-4, 7, 10, 13, 16, 19-hexaenamido-4-
methylpentanoic acid (50 mg, 0.11 mmol) and ethyl 2-hydroxybenzoate (19 mg,
0.11 mmol) in CH;CN/THF (1:1, 0.5 mL) at -10 °C was added DCC (12 mg, 0.11
mmol) and DMAP (1 mg). The mixture was stirred (RT, 16 h), filtered and
concentrated under reduced pressure. The crude product was purified by silica
chromatography (EtOAc-PE , 0-20%) to afford ethyl 2-(2-docosa-4, 7, 10, 13, 16,
19-hexaenamido-4-methylpentanoyloxy)benzoate (40 mg, 67%) as colorless oil.

Mass calculated for C37Hs;NOs = 589.80; found: [M+H] = 590.4.
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light yellow oil. Mass cal cul ated for C32H44N2G3 = 504.70; found: [MtH + =
505.5. Exanple 22: Preparation of N (3-(4Z, 72,6 10Z,13Z,16Z, 19Z) - docosa-

4,7, 10, 13y026101@6d38Xxaenam dobut an- 2- yl ) - 2- hydr oxybenzanmpde/uSiépokho€bzCl H
2N, DCC DHA, HATU NHCbz 2) H2, Pd/C [0537] To a solution of butane 2, 3-diol

(15 g, 0.166 nol) and Et3N (57.7 niL, 0.415 nol)

was slowy added a solution O CH3SQ2C (32.1 nL, 0.415 nol) in CH2C
nmL). The m Xxingpleds: Bidparadorddf LCAAZLTH,10Z 13216797y iddoss-t h CH2C 2. The

m xture vwas 4R30.89,16110metabifylox h‘ﬁz_-aé%%éﬁ%hie RHHCCB and bri ne.
organic Iayer Wwas dried over MpSO4, "filtered and concentrated under

pressure to afford butane -2, 3- d|yI di net hanesul fonate (40 g, 98% as a

in CH20 2 (150 nlL) at ©0OC

2 (75

The
r educed

light yellow oil. 1HNWR (CDClS) d4.9 (m 2H, 0 3.05 (s,

(m 6H, CH3) 2HQ 50 Goclane- ~diyl di %FitBonate
(15.0 g, 63.7[mo)) Mﬁn@ RT was added Na 9, B01.5
nmmol ). The rea MAC

Nal

O J\ O
DHA d O O — = == = = =
OAc

[0512] To a solution of compound 2-acetoxybenzoic acid(1.0 g, 5.5 mmol) in
THF (30 mL) was added (COCI), (0.8 ml, 9.1 mmol) at 0°C. The mixture was
heated (reflux, 1.5 h) and concentrated under reduced pressure to afford 2-

(chlorocarbonyl)phenyl acetate.

[0513] To a mixture of 2,4,6-trimethyl-1,3,5-trioxane (245 mg, 1.85 mmol) and
Nal (0.972 g, 6.48 mmol) in DCM (15 mL) was added a solution of 2-
(chlorocarbonyl)phenyl acetate in DCM (5 mL, 0°C). The resulting mixture was
allowed to stir (RT, 16 h). The mixture was filtrated and concentrated under
reduced pressure. The crude was purified by silica chromatography (EtOAc-PE , 0-
10%) to afford 1-iodoethyl 2-acetoxybenzoate (0.75 g, 40%) as a light yellow oil.

[0514] To a solution of DHA (0.1 g, 0.3 mmol) in CH3CN (1 mL) was added
K,COs (41.4 mg, 0.3 mmol) followed by BusNBr (96.6 mg, 0.3 mmol). The
mixture was stirred (RT, 0.5 h) and cooled to 0°C. To it was added 1-iodoethyl 2-
acetoxybenzoate (0.1 g, 0.3 mmol) and the mixture was stirred (RT, 16 h). The
mixture was filtered, washed with brine and concentrated under reduced pressure.
The crude was purified by silica chromatography (PE:EtOAc, 20:1-15:1) to afford
1-(docosa-4, 7, 10, 13, 16, 19-hexaenoyloxy)ethyl 2-acetoxybenzoate (85.3 mg,
53.3%) as a light yellow oil. Mass calculated for C33H4,06 = 534.68; found:
[M+Na] = 557.2.
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m xture was stirred at 85 0OC for 24 h, cooled to RT, diluted with cold

wat er (100 nL) and extracted with diethyl ether (4 x 100 nL). The conbi ned
organi ¢ Iwgens/omisse washed wi th saturated NaHCO (2 x 10@cwigs2emm49982 ne (100
m.), dried over MpSO, filtered and concentrated under reduced pressure.
The crude product was purified by flash chromatography on silica gel,
eluting with PE:EA (5:1) to afford 2, 3-di azi dobutane (6.10 g, 68% as a

col orl ess oikxamh®239] Prepakxfiod 6f Dhydyokyh-g0Z, dTibUs ZNn6ctaled-912,63- 3 ol ) and
10% Pd/ C ( O.(@fanShiddbelBéitlatidQPrirhy) was stirred under a H atnosphere (RT, 16
h). The m xture was filtered and concentrated under reduced pressure. The

crude product was purified by columm chro ography on silica gel, eluting
with saturated NH3 in MeOH DCM (O-ZO%ZNg%Sdzefd but ane- 2, 3-di anine (4.8 g,

85% as a yeW)ﬂmdz om IH CH, 2.6 ( | H, 0
1.65 (s, 4H’ WY =0 d,)” 6K, aﬂ).—w%»TMMammmaﬁe%ioH
3-diamne (4.8 g, 54.5 mmol) if wat dMa¢50 nl) cont ai ni ng bronocr e3ol en
as indicator was slowy added a solution of nethane

[0515] To a solution 0f(9Z,127,15Z)-octadeca-9,12,15-trienoic acid (1.66 g,
5.98 mmol) and methyl 5-amino-2-hydroxybenzoate (1 g, 5.98 mmol) in methylene
chloride (100 mL) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.16 g, 6.0 mmol) and dimethylaminopyridine (100 mg). The
mixture was stirred under N, (14 h) and then diluted with methylene chloride (100
mL) and washed successively with 3N HCI, sat sodium bicarbonate solution and sat
sodium chloride solution. The organic layer was dried over anhydrous magnesium

sulfate, filtered and concentrated to give the corresponding amide, 2.0 grams.

[0516] To the amide was added 2N NaOH (100 mL) and methanol (100 mL) and
the resulting slurry was heated to 40 °C and after 12 hours an additional 500 mg
NaOH was added and the reaction stirred at 40 °C (12 hours). The reaction mixture
was cooled to room temperature, acidified with 3 N HCI and extracted with ethyl
acetate (300 mL). The organic phase was washed successively with water and sat
sodium chloride, dried over anhydrous magnesium sulfate, filtered and was
concentrated to give the product 2-hydroxy-5-(92,127,157Z)-octadeca-9,12,15-
trienamidobenzoic acid (1.5 grams, 61%). Mass calculated for C,sH3sNO4 = 413.55;
found: [M-H] =412.3.
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sul fonic acid (10.46 g) in water (50 nmL) until a blue to yellow col or
transition was observed. The m xture was diluted with ethanol (100 nL) and
to it waswaeddmdosossol uti on of Chz-C (7.61 g, 45.5 nmol pcirrusbieoggs82 ni) and
aqueous AcOK (w v=50% to maintain the pale-green color. The reaction

m xture was stirred (RT, 1 h), concentrated under reduced pressure, treated
with water and filtered. The sol ution was washed with tol uene, basified

W th 40% aqueusplba®HPadpdr eiér sCNQQ-(WL] Tt 1017)2BE, (67,4 9Z0dobdsh- The combi ned
organi c | ayey,$ 19826103 FedrhidoBihly)E2-h fdlioRY- W—Wth%&@amlﬁbkiﬁf ed and
concentrat ed under’ reduced pressure to afford benzyl

3-am nobut an- 2-yl carbagate (4.2 g, 35% colorless oil. ss cahcul

for G 2H 8N2QR->2%2. Mu@qw&ﬁf%@g ZBnI-{NO/B\&lI?HB[% ciB '\%“
benzyl 3-am nobutan-2-ylcarbamate (5.3 g, 23.8 mmol), 2- hydroxybenzm c acid
(3.28 g, 23.8 nmmol ) and i m dazole (1.62 ; 23.8 mmol ) in EtOAc (180 nlL) at
0 OC was slowy added a sol uti on of9e€°¢'4.90 g, 23.8 mvl) in Et OAc (20
m.). The reaction m xture was stir RT, 16 h)Q filtered andconcenorat ed

under reduced pggssure. The,ggide pr od et | FHeeNHBpc col um A~ NH;
chr omat ogr aphy—eﬁ—-sn-lsﬂctl‘a/ﬁe”l el uting with |5:1) to nzy'ﬂ
3- (2- OH OH
? H
DHA, HATU NN =\ /NSNS NS
- I
OH °

[0517] To a solution of ethylenediamine (20 mL, 0.28 mol) in CHCI; (300 mL)
at 0 °C was slowly added a solution of Boc,0O (6.2 g, 0.028 mol) in CHCl; (150 mL).
The mixture was allowed to warm to room temperature. After 16 h, the solution was
filtered and washed with brine (6x100 ml) and water (100 ml). T he organic solution
was dried over MgSQy, filtered and concentrated under reduced pressure to afford

tert-butyl 2-aminoethylcarbamate (3.7 g, 78%) as a colorless oil.

[0518] To a solution of tert -butyl 2-aminoethylcarbamate (3.7 g, 22.3 mmol),
benzaldehyde (2.36 g, 22.3 mmol) and MgSO4 (1.33 g) in 1,2-dicholoroethane (300
mL) and EtsN (3.1mL, 22.3 mmol) at RT was added NaHB(AcO)s. The mixture
was stirred (RT, 16 h) and filtered. The solution was washed with saturated
NaHCOj3 (200 ml), dried over MgSO, and concentrated under reduced pressure. The
crude product was purified by chromatography on silica gel, eluting with MeOH-
DCM (0-10%) to afford tert-butyl 2-(benzylamino)ethylcarbamate (1.4 g, 23%).
Mass calculated for C14H2,N,0; = 250.34; found: [M+H]" =251.3.

[0519] To a mixture of tert-butyl 2-(benzylamino)ethylcarbamate (2.8 g, 11.2
mmol) and 37% aqueous CH,O (1.0 mL, 11.2 mmol) in 1,2-dicholoroethane (35
mL) at RT was added NaHB(AcO)3 (3.7 g, 11.2 mmol). The mixture was stirred
(RT, 16 h), diluted with saturated aqueous NaHCO3 (400 ml) and extracted with EA

(3x300ml). The organic layer was dried over MgSO, and concentrated under
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hydr oxybenzam do) but an- 2-yl carbamate (3.2 g, 40% as a colorless oil. Mass
calculated for G 9H22N2O4 = 342.39; found: [MtH + = 343.2. [0542] A m xture
of benzylwd-20Ryidoy@soxybenzam do) but an- 2-yl car banmat e (3. 2cg/us208649y8p! ) and
10% Pd/ C (0.32 g) in MeCH (120 nlL) was stirred under a H2 ( 1 atm

at nosphere (RT, 16 h). The m xture was filtered and concentrated under
reduced pressure. The crude product was purified by col um chronmat ography

on silica geakducH tptrd'smgewi &ﬂﬂoxﬁ’egﬂz—irbagl/rz((Be&@%nettgl)aﬁﬁmékhylcarbamate (1.38
N ( 3-am nobut an- 2-y ﬁ%g dr oxybenzam de (1.67 86%9 as a yellow oil.
05431 To_a 808t SR G oA s GHY) S5 (Rt Gibana am 56, (1. 22 4,

) 20 oo Gl SR TR b oD, T TN
RT, 16 '

wth brine (B0 EHandRE pareRi ] FOERBEE o)t SEu: el tor gani ¢
layers were M@cﬁﬁ%lwm%lﬂ&tk@bo(g aﬁdmoﬁ— J60 Bt atiged Nedde&@31,(2 x 50 ni)

and brine (50 nL), dried over , d concentrated under reduced
pressure. Théemesphges @riodies R akd h) The rmxture was filtered and concentrated under

reduced pressure. The crude material was purified by column chromatography on
silica gel, eluting with saturated NHz in MeOH-DCM (0-10%) to afford tert-butyl 2-
(methylamino)ethylcarbamate as a colorless oil (0.54 g, 68.3%). '"HNMR (CDCI3):
83.25 (m, 2H, CH,), 2.7 (m, 2H, CH,), 2.49 (s, 3H, CH3), 1.49 (s, 9H, CH3).

[0521] To a mixture of fert-butyl 2-(methylamino)ethylcarbamate (0.348 g, 2
mmol), 2-hydroxybenzoyl chloride (0.276 g, 2 mmol) and imidazole (0.136 g, 2
mmol) in ethyl acetate (8 mL) at 0 °C was slowly added a solution of DCC (0.412 g,
2 mmol) in ethyl acetate (2 mL). The mixture was stirred (RT, 16 h), filtered and
concentrated under reduced pressure. The crude material was purified by
chromatography on silica gel, eluting with ethyl acetate/petroleum ether (20-50%) to
afford tert-butyl 2-(2-hydroxy-N-methylbenzamido)ethylcarbamate (0.2 g, 34%) as
a colorless oil. '"HNMR (CDCI3): 87.5 (m, 2H, CH), 7.0 (d, 1H, CH), 6.8 (d, 1H,
CH), 3.7 (m, 2H, CH), 3.48 (m, 2H, CH3), 3.2 (m, 3H, CH3), 1.5 (s, 9H, CH3).

[0522] To a solution of tert-butyl 2-(2-hydroxy-N-
methylbenzamido)ethylcarbamate (0.2 g, 0.68 mmol) in CH,Cl, (5 mL) at 0 °C was
added trifluoroacetic acid (1.8 mL, 23.4 mmol). The mixture was stirred (0 °C, 16
h), concentrated under reduced pressure and neutralized with saturated NH; in
CH;OH. The mixture was concentrated under reduced pressure to afford N-(2-
aminoethyl)-2-hydroxy-N-methylbenzamide as a colorless oil (0.5 g). This
compound was used in the next step without further purification. Mass calculated

for C10H14N202 = 19423, found: [NH’H]+ =195.1.

[0523] To a mixture of the crude N-(2-aminoethyl)-2-hydroxy-N-
methylbenzamide, DHA (100 mg, 0.3 mmol) and Et;N (92.3 mg, 0.9 mmol) in
CH;CN (2 mL) at RT was added HATU (115.8 mg, 0.3 mmol). The mixture was

stirred (RT, 16 h) and concentrated under reduced pressure. The residue was diluted
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purified by chromatography on silica gel, eluting wwth EA-PE (0-25% to
afford N (3-(4z,72, 10z, 13Z, 16Z, 197)-docosa-4,7, 10,13,16,1

9- hexaenawoadotwioerss2- yl ) - 2- hydr oxybenzam de (1.08 g, 3#2C3MS2@o/0a0982 ght
yellow oil. Mass cal cul ated for C33H46N2G3 = 518.73; found: [MrH + = 519. 6.
Exanmpl e 23: Preparation of

3-(427,7Z,10Z, 137, 16Z, 19Z) - docosa- 4, 7, 10, 13, 16, 19- hexaenam dobenzoi c acid

(17) [0544] wheh 80 50/ ethyleRctate, WakhedQviliObréhe, INHOMBdthrated NEHOO Oiaideane (3
m.) was added nethyl 3-am nobenzoate 0. 046 , 0.3 mol), EDC (0.064 g,
0.3 mol) andediraBta iy any #oBiad arichMes®niltered @@%Pﬁ“at%@dﬁé&‘@w@n mi Xt ure

was stirred 2 . The
aqueous Iayéj(r%rsee@hreg%?%% gﬁh@%ﬂfo%ﬁ%g% %@%noo%g(%e lorgaﬁr%e&c’ extracts
were washed G#1C1,-Ea%!H]Ito affoudﬂé—(M@ZdﬁZ edz o, 1M SDZ)- dBIoesaer ude materi al
was purified | i ca chromatogra ( 0% et acet ent to
arrord met nyb 40T b B Acracmm G b sy G e 168 13, 60

9-h f d:
2, nexacnart SaRSPRlRy MRS SAILetl C?%H‘lve;‘ﬁ@ ng@nﬂf"gﬁ%‘ Wach (2

mL). The mi x&0ar%e was stirred at
Example 19: Preparation of 2-hydroxy-N-(2-((4Z,7Z,102,13Z,16Z,197))-N-
methyldocosa-4,7,10,13,16,19-hexaenamido)ethyl)benzamide (12)

Bn
Boc,0 PhCHO NHB CH,0 i NHB
NN ——— | NNHBOC L g TR 2 e 0

O
N/\/NHZ
2) TFA |

cocl
X )
OH 2% =\

N
- " . H

—_—

Pa/C NHB 1)DHA, HATU
HyoHN" - NFBoc TDHA,

[0524] To a solution of tert-butyl 2-(methylamino)ethylcarbamate (0.82 g, 4.7
mmol), prepared as previously described, DHA (1.55 g, 4.7 mmol) and Et;N (1.32
mL, 9.4mmol) in CH3CN (40 mL) was added HATU (1.79 g, 4.7 mmol). The
mixture was stirred (RT, 16 h) and concentrated under reduced pressure. The
residue was diluted with brine (150 mL) and extracted with ethyl acetate (2 x 150
mL). The combined organic layers were washed with saturated NaHCO3 (150 mL)
and brine (150mL), dried over MgSOs, and concentrated under reduced pressure.
The crude product was purified by chromatography on silica gel, eluting with EA-
PE (0-50%) to afford tert-butyl 2-((42,72,102,137,16Z,19Z)-N-methyldocosa-
4,7,10,13,16,19-hexaenamido)ethylcarbamate (1.71 g, 77%) as a light yellow oil.
Mass calculated for C30HssN,O3 = 484.71; found: [M+H] = 485.6.
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reflux (4 h), and then concentrated. The aqueous solution was acidified to
pH 3 with HO, and the product was extracted wth ethyl acetate. The

organi ¢ Iwpeaninvmsospashed wi th water, brine and dried ovecTM$39/04908E crude
product was purified by silica chromatography (0-30% ethyl acetate/ pentane)
to afford 0.066 g of 3-

(4z,7Z,10Z, 132, 16Z, 19Z) - docosa- 4, 7, 10, 13, 16, 19- hexaenam dobenzoi ¢ acid as
an of f-whi t goszd]i d. TNQ%BIL@l@h@Bl‘@%—B@ny(Mmm 6449268 found: [MH+ =
446.2. Exanple 24: Preparation

2- hydr oxy- 5 r{l@b/léchsaﬁ hlx)3, ﬂ@égéﬁsaeaamldt)i@thyl‘e@bma@ﬁ%éhﬂa@bééz@m@l)h@ d (18)

i ndi ohl or et aneepd. (T e GLaTl e XA R0 1Bty R T

EDCI (0. 32 gtirrkd 70 had 1),) basilfiedi togth )0 Mthmam;atecﬁaqmeoqm@mggmd@xﬁaomdﬂ ) The

reaction was stirred (RT,2h). and _then partitioned het Cl2 and
brine. The avulalé%s@xakﬁ@ %&m%%@ooraﬂlﬁia@ﬁ@m@ze ARAIOYs Hed
or gani ¢ Iay%ﬁcéeﬁraﬁed%a&%dweh és%ﬂe'% affORL(EY, 7zSﬁ$zuf3%%t Bspheqys. NaHCOB and
wat er, and then dried over he crude product was purlfled by silica
chr omat ogr a@myn@@hﬁ%\l&mahyldocosa 4 .7, 10 13,16,19-hexaenamide (1.31 g, 97%) as a light

yellow oil.

[0526] To a solution of (42,72,102,13Z,16Z,19Z)-N-(2-aminoethyl)-N-
methyldocosa-4,7,10,13,16,19-hexaenamide (104 mg, 0.27 mmol), 2-
hydroxybenzoyl chloride (37 mg, 0.27 mmol) and imidazole (19 mg, 0.27 mmol) in
EA (4 mL) at 0 °C was added dropwise a solution of DCC (0.57 g, 0.27 mmol) in
EA (4 mL). The mixture was stirred (RT, 16 h), filtered and concentrated under
reduced pressure. The crude material was purified by chromatography on silica gel,
eluting with EA-PE (1:3) to afford 2-hydroxy-N-(2-((42,7Z,10Z2,132,16Z,19Z)-N-
methyldocosa-4,7,10,13,16,19-hexaecnamido)ethyl)benzamide (100 mg, 73%) as a
colorless oil. Mass calculated for C3,;H4sN,O3 = 504.70; found: [M+H]' = 505.5.

Example 20: Preparation of N-(1-(4Z,7Z2,102,13Z,16Z,19Z))-docosa-
4,7,10,13,16,19-hexaenamidopropan-2-yl)-2-hydroxybenzamide (13)

— —— —

> _Boc0 HQ MeSO,Cl  MsQ NaN;  Ns Ha, Pd/C
NH, NHBoc NHBoc NHBoc

HoN
2)_\ e J\/NH2 HCl " DHA, HATU
NHBoc

2) HCI/CH;OH
o) J\/H
N S —
Cr
OH ©
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CH2C12) to afford 0.6 g of nethyl 2-hydroxy-5-(5Z,82Z, 1 |2Z 14Z)-icosa-5,8, |
1, 14- tetraenam dobenzoate as a brown oil. Mss calculated for C2 H39NMA =
453. 61; fwondio/jobtssl] + = 454. 3. [0546] The net hyl 2-hydr @xyAS2¢08448%2 |

| Z,14Z) -i cosa-5, 8,1 1, 14- tetraenam dobenzoate was then dissolved in THF
(15 nL) and 3 N NaOH (5 nL). The m xture was heated (60 oC, 2 h) and then
concentrated and acified to pH 3 with2 N HO. The product was extracted

with ethyl gostAte, Tandohifion ©OMini r@pa@ﬁﬂbp (extgr aqtrﬁol\)vaﬂanaHJ@a wth
brine and drled over I\/gSO The crude product was pur| ied by sil

chr omat ogr ap?{ 1o WeEHpWhHzided p splytign PBBGCZ@ @lg B0 hgohin THF (50

hyd -5- Zp 8; d

ot ange. sol I(g%%s}ge %ﬁﬁ‘%ﬁ@ﬁeﬁﬁ?@ (L b A g A0RRER s e, 7"
438.3. Exanplte r@ﬁdudamqoamued witf E5-2 2-108 & 17Zni 08 d3dhit6Zorkady geoos a-
4,7,10, 13, 16, 19- d d (19 0547 T
a sol ution o‘T’erFré‘t e‘glt mﬁ’itrg“ga%é ?Rfﬁg’g %‘%‘gfl gﬁgé&&% 45 ( ) [ b
di chl or oret %Hﬁmﬁ%@ds%ﬂad%@r N’IQS‘@? f@g‘\edgﬂnﬂ%bﬁgen@zteﬁﬁnﬂer @d&e%s%ure?lgﬁg

(1.89 g, 9.9 mol ) and di net hyl am nopyridine (0O
reaction afford tert-butyl 2- hydroxypropylcarbamate (153 g, 87 4%) as a colorless oil. Mass

calculated for CsH;-NO; = 175.23; found: [M+H]' = 176.3.

[0528] To a solution of tert-butyl 2-hydroxypropylcarbamate (14.3 g, 81.7
mmol) and Et;N (35.6 ml, 245.1 mmol) in CH,Cl; (250 mL) at 0 °C was slowly
added a solution of methanesulfonyl chloride (9.5 mL, 122.6 mmol) in CH,Cl, (250
mL). The mixture was stirred at 0 °C for 2 h, diluted with CH,Cl, (300 mL) and
washed with water, 1 N HCI, 5% NaHCOs and brine. The organic layer was dried
over MgSQO, and concentrated under reduced pressure to afford 1-(tert-
butoxycarbonylamino)propan-2-yl methanesulfonate (19.5 g, 94%) as a light yellow
oil. Mass calculated for CoH;oNOsS = 253.32; found: [M+H]+ =254.2.

[0529] To a solution of 1-(fert-butoxycarbonylamino)propan-2-yl
methanesulfonate (10.0 g, 39.5 mmol) in DMF (100 mL) at RT was added NaN;
(7.7 g, 118.5 mmol). The reaction mixture was stirred at 85 °C for 24 h, cooled to
RT, diluted with cold water (300 mL) and extracted with diethyl ether (3 x 300 mL).
The combined organic layers were washed with saturated NaHCO; (2 x 200 mL)
and brine (200 mL), dried over MgSOy, filtered and concentrated under reduced
pressure to afford fert-butyl 2-azidopropylcarbamate (7.0 g, 88.6%) as a light yellow
oil. '"HNMR (CDCI3): 83.6 (m, 1H, CH), 3.25 (m, 1H, CH,), 2.9 (m, 1H, CH,), 1.49
(s, 9H, CH3), 1.2 (d, 3H, CHa).

[0530] A mixture of afford fert-butyl 2-azidopropylcarbamate (7.0 g, 3.6 mmol)
and Pd/C (0.7 g) in MeOH (250 mL) was stirred under a H, (1 atm) atmosphere (
RT, 16 h). The mixture was filtered and concentrated under reduced pressure. The
crude product was purified by chromatography on silica gel, eluting with saturated
NH; in MeOH-DCM (0-10%) to afford tert-butyl 2-aminopropylcarbamate (5.1 g,
83.7%) as a light yellow oil. "HNMR (CDCI3): 84.9 (bs, 1H, NH), 3.15 (m, 1H,
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was stirred (RT, 2.5 h), and then partitioned between CH2Cl 2 and brine. The
aqueous | ayer was extracted with CH2O 2 and the conbi ned organic | ayers
wer e washwo 2eddidocdssi ne and dried over MgSO4. The crude prodisedoowamspurified
by silica chromatography (0-5% MeOH CH2Cl 2) to afford 1.37 g of nethyl
5-(2-( tert - but oxycarbonyl am no) acet am do) - 2- hydroxybenzoate. Mass

cal cul ated for G 5H20N206 324.33; found: [M:Na] + = 347.2. [0548] The

net hyl 5- (2-¢H}, 81¢t (m, et @quenbgﬁynammg) agebado)H,2-1. Sy dromonzoade (1.3
g, 4.0 mol) was dissolved in CH2A 2 (15 n.) and TFA (8 nlL). The reaction
was stirred ¥REHD. 5 h) and then concentrated to afford methyl 5-

(2-am noacet am do) - 2- hydr oxybenzoate as a clear oil. [MH + = 225.1. The

oi | was di s48f3dd |BTO@HQDIUQH(OQCWﬁ’bl}tYhErdmtl@pt@ﬁkcawaé@ldéé gDF_l[A6(nlmgl)g, 4.0

mol ), EDCI riet ). The
Toaci on wnd ity dntd Y o RS0 A WU IR A A e AN BB
brine. The agoeUI0d aﬂgratwa@mtsroaﬂyeaue\&iaml@daafbccaodz@ BE20cO v T BT
organl c layers were dried over MgSO4. The crude material was purified by

sili ca chr orfiPSgr@pmL) Jhsosagsommexpe wis stigredf(Rds &6 b), sﬁilt@reéfanﬁet hyl
5-(2-(42,72 c%ggen%l%é'd]u@léetjl%aceqq)?&§ﬁe. The crude product was purified by silica

chromatography, EtOAc/Petroleum ether (0-20%) to afford ferz-butyl 2-(2-
hydroxybenzamido)propylcarbamate (2.4 g, 40%) as a white solid.

[0532] A mixture of tert-butyl 2-(2-hydroxybenzamido)propylcarbamate (2.4g,
8.16 mmol) in saturated HCI-MeOH (50 mL) was stirred (RT, 2 h) and concentrated
under reduced pressure to afford N-(1-aminopropan-2-yl)-2-hydroxybenzamide (1.8
g, 96%) as a white solid. Mass calculated for CoH 4N, = 194.23; found: [M+H]"
=195.2.

[0533] To a solution of N-(1-aminopropan-2-yl)-2-hydroxybenzamide (1.7 g,
7.3mmol), DHA (2.0 g, 6.1 mmol) and Et;N (3.1 mL, 21.9 mmol) in CH;CN (50
mL) at 0 °C was added HATU (2.77 g, 7.3 mmol). The mixture was allowed to
warm to RT, stirred for 16 h and concentrated under reduced pressure. The residue
was diluted with brine (150 mL) and extracted with EA (2 x 200 mL). The
combined organic layers were washed with 1 N HCI (2 x 150 mL), saturated
NaHCOs; (2 x 150 mL) and brine (150 mL), dried over MgSQy, filtered and
concentrated under reduced pressure. The residue was purified by chromatography
on silica gel, eluting with EA-PE (0-25%) to afford the crude product, which was
further purified by Prep-HPLC to afford N-(1-(42,72,102,137,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidopropan-2-yl)-2-hydroxybenzamide (1.31 g, 42.6%) as
a light yellow oil. Mass calculated for C3;H44N,03 = 504.70; found: [M+H] =
505.5.
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4,7,10, 13, 16, 19- hexaenam doacet am do) - 2- hydr oxybenzoate as a tan solid.
Mass cal cul ated for G OH 2N2O4 = 534.69; found: [MH + = 535.4. [0549] The
met hyl 5-w@-20A0608510Z, 137, 16Z, 197) - docosa-4, 7, 10, 13, 1@CTAr52009/049982
hexaenam doacet am do) - 2- hydr oxybenzoate (0.9 g, 1.7 mmol) was dissolved in
THF (15 nL) and 1IN NaOH (8 nL). The reaction was stirred (50 oC, 5h), and
then acidified to pH 3 with 2 N HO. The product was extracted with ethyl

acet ate, anCEidiﬂpl@Q[[erﬂqdr@lﬁ@ﬁmN-(eb(ﬂlﬁ(ﬂ,ﬂ)m&lwﬂbzyld%dsh- wat er, brine

and dried ovgy, 10839, 19Ma@ﬂﬂﬂﬂogﬁi myaum‘nhlad(m silica
chr omat ography (0 5% MeOH  CH2Ql to af ord 40g9go0

5-(2- (47, 7Z, ¥a7, 13Z, 167, 19%)o Gocona so .
4,7, 10, 13, 16, 19—hexaenaitdoa i daMeS94dr oxybenzoi c_¥N:d asla yel | dig PIC
sol i d. [ MH] + = GRM23. Mass Cal oudBat ed for C3I N = 520. 66, fRURG:

[MH + = 519. 2. Exanple 26: Preparation of
0
HaN 1) DHA, HATU dC'

N (2-(42,7Z,10Z,13Z, 1627, 197) -docosa- 4,7, 10, 13,
/" Negoo 2)TPA /L/\_/L/\_/L/N A, 2

16, 19- hexaenani doet hyl ) - 2- hydroxy-4-(tri fl uoronet hyl ) benzam de (21)

)

;
SO AR AR AN
OH ©

[0534] To a solution of tert-butyl 2-aminopropylcarbamate (1.06 g, 6.09 mmol,
prepared as previously described), DHA (2.0 g, 6.09 mmol) and EtsN (1.7 mL, 12.8
mmol) in CH3CN (40 mL) at 0 °C was added HATU (2.31 g, 6.09 mmol). The
mixture was stirred (RT, 16 h) and concentrated under reduced pressure. The
residue was diluted with brine (100 mL) and extracted with EA (2 x 100 mL). The
combined organic layers were washed with saturated NaHCO; (100 mL) and brine
(100 mL), dried over MgSQy, filtered and concentrated under reduced pressure. The
crude product was purified by chromatography on silica gel, eluting with EA-PE (0-
25%) to afford tert-butyl 2-(42,72,102,132,16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenamidopropylcarbamate (2.1 g, 70%) as a light yellow oil. Mass calculated for
C3oH4sN,03 = 484.71; found: [M+H] = 485.6.

[0535] To a solution of tert-butyl 2-(42,72,102,1372,167.,19Z)-docosa-
4,7,10,13,16,19-hexaenamidopropylcarbamate (2.10 g, 4.34 mmol) in DCM (100
mL) at 0 °C was slowly added TFA (30 mL). The mixture was stirred (0 °C, 2 h),
warmed to RT and stirred (16 h). The mixture was basified to pH = 10 with
saturated aqueous Na,CO; and extracted with EA (2 x 200 mL). The combined
organic layers were dried over MgSQy, filtered and concentrated under reduced

pressure to afford (472,772,102,137,16Z,19Z)-N-(1-aminopropan-2-yl)docosa-
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[ 0550] To a solution of 2-hydroxy-4-(trifluoronethyl)benzoic acid (0.5 g,
2.4 mol) in CH2A 2 (8 m.O was added oxalyl chloride (0.46 g, 3.6 muvol) and
2 drops oWoDb/ooddse reaction was stirred (RT, 2h) and t rem/usewopndmsat ed.
The resulting residue was dissolved in CH2Cl 2 (8 nL) and tert-butyi

2- am noet hyl carbamate (0.39 g, 2.4 mmol ) and dii sopropyl et hyl am ne (0.41 g,
3.2 mmol) were added. The reaction was stirred (RT, 16 h) and then

partitioned frioesnscdbickZrandddriooes, 98hg aaquightpelloaysl. Mass @tdulast ed Wi th
CH2A 2 and the conbined organic extracts were dried over MgSO4. The crude
mat eri al m§0bﬁzsﬁ4¢W598égl found:c IMsRAt 0882Bhy (0- 10% MeOH CH2OI 2) to
afford 0.55 of tert -butyl 2-(2-hydroxy-4-

(tri fl uororrdgﬁ%ﬂ]) beﬁzarﬁphmpetoﬁy}?caz tbazniﬁé 16K/91§§)%>h(1c@mmoewpfa@f2 Ci SHI gF N2O4

245,327 Coup ok ARLE 5 08 TR0 L BTEA S TR B 7

and TFA (4 ni tron at’et and

dried to aff(org £ 42 Iﬁm@f) and 1rn1dazole (029 g,4.2 rnrnol in EA (40 mL) at 0 °C was
N ( 2- amnoethy@& r oxy- trifluoroneth enzam de as a clear oil.
Mass cal cul sdded # &9 mﬁcgm &7 g=4248m9p;in H&mlf)vm]emxmgwai [0551]

mol) vas d sgﬁ%@@é%%ﬁn YBESHg b) d BR A0F, TH R AR B b bplraa o,
1.5 reduced pressure and the crude product was purified by chromatography on silica
gel, eluting with EA-PE (0-50%) to afford N-(2-(42,72,102,13Z,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidopropyl)-2-hydroxybenzamide ( 1.07 g, 50.5%) as a
light yellow oil. Mass calculated for C3;H4N,O3 = 504.70; found: [M+H] = 505.5.

Example 22: Preparation of N-(3-(42,7Z2,10Z2,13Z,16Z,19Z))-docosa-
4,7,10,13,16,19-hexaenamidobutan-2-yl)-2-hydroxybenzamide (15)

HQ / CH3S0,Cl, Et;N MsO _ NaNg, DMF__ N3 Hy, Pd/C  H2N /

OH OMs N3 NH,
Cbzcl  HoN / )Cf: DCC J\r DHA, HATU
—_—

NHCbz 2) Hy, ) Hy, PAC
Sl
OH ©

[0537] To a solution of butane 2,3-diol (15 g, 0.166 mol) and Et;N (57.7 mL,
0.415 mol) in CH,ClI, (150 mL) at 0°C was slowly added a solution of CH;SO,Cl
(32.1 mL, 0.415 mol) in CH,ClI; (75 mL). The mixture was stirred at 0°C for 2 h
and diluted with CH,Cl,. The mixture was washed with water, 1 N HCI, 5%

aqueous NaHCOs; and brine. The organic layer was dried over MgSQOs, filtered and
concentrated under reduced pressure to afford butane-2,3-diyl dimethanesulfonate
(40 g, 98%) as a light yellow oil. "HNMR (CDCI3): 84.9 (m, 2H, CH), 3.05 (s, 6H,
CHj3), 1.4 (m, 6H, CH3).
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mmol ), HATU (0.67 g, 1.8 mmol) and triethylamne (0.59 g, 5.9 mol). The
reaction was stirred (RT, 16 h) and then partitioned between CH2O 2 and
brine. Thwoagueoomsl ayer was extracted with CH2C 2 and the/usesiomed2 or gani ¢
extracts were dried over MgSO . The crude material was purified by silica
chromat ography (0- 10% MeOH CH2C 2) to afford 0.28 g of
N(2-(42,7Z 102, 132Z,16Z,197) -docosa- 4,7,10,13,16,1
9- hexaenam dos38)y! )Taafsysmru@mbfEutﬁﬁé-izBLdisardim%tﬂanés)uheﬂztamﬂ@ga@s Andl) ow oi | .
Mass cal cul ated for C32H41 F3N2O3 = [ MtH] += 559. 3. Exanpl e
27: Prepar atin&MB{(13% miy atzRTzcaeaideﬂz\@észO%zg @QkSImzdeJé@th? 10, 13,
16, 19- hexae (o} X 0 fosol ution
NATLAL WIS B ﬂ‘?&%’ét%[soegﬂ{%g #Pe%riﬁ%‘ ‘aﬂ%%gw;g@k EP\(ABO

of ethyl 2-hydroxybenzoa s added 2-(
tert -butoxyohy dumirq;dtranﬂedm)lﬂ&mhglrwﬂlqmr(épdlﬂo |m:L)acEIThd cohbéhed, or@rﬁb layak), EDCI

(0.63 g, 3.3 mol nd. di met hyl. am nopyridi ne (0.037 g . | ). The
reacti on wasvgf Wﬁlé&‘gi igrsatuyajeyl I\%ﬁn&ghéﬁ‘g Qﬁﬁggﬂn%@p&ﬁﬁﬂ%@rand
brine. The %g@@?%lﬂe?éﬁeind%ﬁc&ﬁia{ea%ﬁ& r%ﬁclad@’@grg aRd chlde Fc%@ﬂ Wad organic
extracts were dried over MySO4. The crude material was ur| led by silica

chr omat ogr apwyified by flash chrornatography on silica gel, eluting with PE: EA (5:1) to afford
2,3-diazidobutane (6.10 g, 68%) as a colorless oil.

[0539] A mixture of 2,3-diazidobutane (9.0 g, 64.3 mmol) and 10% Pd/C (0.90
g) in MeOH (300 mL) was stirred under a H, atmosphere (RT, 16 h). The mixture
was filtered and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica gel, eluting with saturated NHz in
MeOH-DCM (0-20%) to afford butane-2,3-diamine (4.8 g, 85%) as a yellow oil.
'HNMR (CDCI3): 82.8 (m, 1H, CH), 2.6 (m, 1H, CH), 1.65 (s, 4H, NH,), 1.0 (d,
6H, CH3).

[0540] To a mixture of butane-2,3-diamine (4.8 g, 54.5 mmol) in water (50 mL)
containing bromocresol green as indicator was slowly added a solution of methane
sulfonic acid (10.46 g) in water (50 mL) until a blue to yellow color transition was
observed. The mixture was diluted with ethanol (100 mL) and to it was added a
solution of Cbz-Cl (7.61 g, 45.5 mmol) in DME (50 mL) and aqueous AcOK
(w/v=50%) to maintain the pale-green color. The reaction mixture was stirred (RT,
1 h), concentrated under reduced pressure, treated with water and filtered. The
solution was washed with toluene, basified with 40% aqueous NaOH and extracted
with toluene (4 x 100 mL). The combined organic layers were washed with brine,
dried over MgSQy, filtered and concentrated under reduced pressure to afford benzyl
3-aminobutan-2-ylcarbamate (4.2 g, 35%) as a colorless oil. Mass calculated for

C12HsN,0, = 222.28; found: [M-H]' =221.2.

[0541] To a mixture of benzyl 3-aminobutan-2-ylcarbamate (5.3 g, 23.8 mmol),
2-hydroxybenzoic acid (3.28 g, 23.8 mmol) and imidazole (1.62 g, 23.8 mmol) in
EtOAc (180 mL) at 0 °C was slowly added a solution of DCC (4.90 g, 23.8 mmol) in
EtOAc (20 mL). The reaction mixture was stirred (RT, 16 h), filtered and
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(0-10% MeOH CH2CA 2) to afford 1.2 g of ethyl 2-(2-( tert

- but oxycar bonyl am no) - 3- phenyl propanoyl oxy) benzoate. Mss cal cul ated for

C23 H 27NQo=20%1086088; found: [ MtNa] + = 437. 1. [ 0553] The etChys2@9p299821t ert

- but oxycar bonyl am no) - 3- phenyl propanoyl oxy) benzoate (1.2 g, 2.9 mml) was
dissolved in CHCO (10 niL) and TFA (4 niL). The reaction was stirred (RT,
3h) and then concentrated. The crude material was purified by silica

chr omat ogr apaycdn®radd%ni¥eGciudetidedsdiret @ hatfu(@lé @r&ﬁu@ﬁw% efrifeddriyyl column
2- (2- am no- 3- phenyl pr opanoilll oxy) benzoat Mass cal cul ated for G 8H 9N =
313. 35; f ourfromajpgprhiomsikica g§logsiine Etthg?ﬁ "ER (5:1) to afford benzy! 3-(2-

2-(2-am no 0.25 g,
0.5 ol ) wae COnEr e R B SO 30 o TR o0 art) 0. 59
g, 0.9 mol )cabnthteli fos OpHHRYIGt-h§42238; feur(dd. [BO-H)] =2343.2mol ) . The reaction was
stirred (RT, 3 h) and then partitioned between CH2C 2 and brine. The

aqueous | ayqos¥ys extmeiredf veidyl 2 GydroaistnzigidopRimes|@rganic(EXE S act s
were dried over MgSO . The crude material was purified by silica

chr omat ogr aph$o oolash WS oPH/ (ARG 9)in MeQ { Bi0mb ws stirred under a H, (1
2-(2-(4z, 7Z’a%r9;a&1%§pﬂe§g(1%ﬁzl>6 Iﬂp‘fﬂéﬂnxture was filtered and concentrated under

reduced pressure. The crude product was purified by column chromatography on
silica gel, eluting with MeOH-DCM (0-20%) to afford N-(3-aminobutan-2-yl)-2-
hydroxybenzamide (1.67 g, 86%) as a yellow oil.

[0543] To a solution of N-(3-aminobutan-2-yl)-2-hydroxybenzamide (1.52 g,
7.3 mmol), DHA (2 g, 6.0 mmol) and Et;N (1.21 g, 12.0 mmol) in CH3;CN (50 mL)
at 0 °C was added HATU (2.37 g, 6.24 mmol). The mixture was stirred (RT, 16 h)
and concentrated under reduced pressure. The residue was diluted with brine (50
mL) and extracted with EA (3 x 50 mL). The combined organic layers were washed
with 1 N HCI (2 x 50 mL), saturated NaHCO;3 (2 x 50 mL) and brine (50 mL), dried
over MgSQy4, and concentrated under reduced pressure. The crude product was
purified by chromatography on silica gel, eluting with EA-PE (0-25%) to afford N-
(3-(472,72,102,137,167,19Z))-docosa-4,7,10,13,16,19-hexaecnamidobutan-2-yl)-2-
hydroxybenzamide (1.08 g, 34.3%) as a light yellow oil. Mass calculated for
Ca3H46N,0; = 518.73; found: [M+H] =519.6.

Example 23: Preparation of 3-(4Z2,72,102,13Z,16Z,197))-docosa-4,7,10,13,16,19-
hexaenamidobenzoic acid (17)

/@\[(O 1) DHA, EDCI Q /©\H/OH
HoN ~ _N_NANANANA N
2 2) NaOH N

O

[0544] To a solution of DHA (0.10 g, 0.3 mmol) in dichloromethane (3 mL) was
added methyl 3-aminobenzoate (0.046 g, 0.3 mmol), EDCI (0.064 g, 0.3 mmol) and
dimethylaminopyridine (4 mg, 0.03 mmol). The reaction mixture was stirred (RT,

2h) and then partitioned between CH,Cl; and water. The aqueous layer was
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4,7,10, 13, 16, 19- hexaenam do- 3- phenyl propanoyl oxy) benzoate as a tan solid.
Mass cal cul ated for CA0OH49NOE = 623.82; found: [MHH + = 624.2. Exanple 28:
Pr epar at iwo 20fo/®6ds2- (42, 7Z, 10Z, 13Z, 16Z, 19Z) - docosa- 4, 7 pt®/uk3009/049982

16, 19- hexaenani do- 3- phenyl propanam do) - 2- hydr oxybenzoi ¢ acid (23) [0555]
5-(2-(4z,7Z, 1Qz, 132z, 16Z, 19Z)-Docosa-4,7, 10,13,16,1 9- hexaenam do- 3-
phenyl pr opanam do) - 2- hydr oxybenzoi ¢ acid was prepared in a simlar fashion

as 5- (2-(4Zx¥éected Wdth GRBLL,, Lﬁithe%ﬂ&l&@@ﬁnéeﬁracﬂs%é@ whbhel with 10%
9- hexaenam do- 4- rretta%l pent anam do) - 2- hydr oxybenzoi ¢ acid, using the

appr opri at e FhhkRyinarhdiicd aenMeSKy- E@Fémdﬂmatwéévaé@peﬁ%b}éaﬂ%r CsSH4 N20
; ﬁ;gr (7)>8<y 5%2{2%%5&4?@ &@pg%@ F%%{s@pgg%ge) Stgéﬁk%r%h%%n?;enam dobenzoi c
acid (24) [QB3AGE, BZANAMN, 06K, 1 BEK docosizd 7, l!OZSM%K&hemaImdebdilz&té Matsl, 17-
e L gL 2 SRELE s DL S D ot 12

dissolved in MeOH (10 rnL) and 5 N NaOH (2 mL). The mixture was stirred at

reflux (4 h), and then concentrated. The aqueous solution was acidified to pH 3 with

HCIl, and the product was extracted with ethyl acetate. The organic layer was

washed with water, brine and dried over MgSQ4. The crude product was purified by

silica chromatography (0-30% ethyl acetate/pentane) to afford 0.066 g of 3-

(42.,72,102,137,167,19Z)-docosa-4,7,10,13,16,19-hexacnamidobenzoic acid as an

off-white solid. Mass calculated for C,0H37NO; = 447.61; found: [M-H]+ =446.2.

Example 24: Preparation of 2-hydroxy-5-(5Z,8Z,11Z,14Z7)-icosa-5,8,11,14-
tetraenamidobenzoic acid (18)

O

o OH
1) AA, EDCI
HszO/ : WWNQ(OH
H
OH 0]

2) NaOH

[0545] To a solution of methyl 5-amino-2-hydroxybenzoate (0.27 g, 1.6 mmol)
in dichloromethane (10 mL) was added arachidonic acid (0.5 g, 1.6 mmol), EDCI
(0.32 g, 1.7 mmol) and dimethylaminopyridine (0.020 g, 0.2 mmol). The reaction
was stirred (RT,2h), and then partitioned between CH2CI2 and brine. The aqueous
layer was extracted with CH2CI2, and the combined organic layers were washed
with 1 N HCI, water, saturated aqueous NaHCO3 and water, and then dried over
MgSO4. The crude product was purified by silica chromatography (0-5% MeOH/
CH2CI2) to afford 0.6 g of methyl 2-hydroxy-5-(572,82,11Z,14Z)-icosa-5,8,11,14-
tetracnamidobenzoate as a brown oil. Mass calculated for CsH3oNO4 = 453.61;

found: [M+H] =454.3.

[0546] The methyl 2-hydroxy-5-(52,8Z,11Z,147Z)-icosa-5,8,11,14-
tetraecnamidobenzoate was then dissolved in THF (15 mL) and 3 N NaOH (5 mL).
The mixture was heated (60 oC, 2 h) and then concentrated and acified to pH 3 with
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acid, using the appropriate EPA starting material. Mass cal cul ated for
C27H35NO4 = 437.57; found: [MH + = 436.2. Exanple 30: Preparation of
N (2- (4Z,Wa,20DA08BZ, 16Z, 197) - docosa- PCT/US2009/049982
4,7,10, 13, 16, 19- hexaenamni doet hyl )-2', 4" -di f | uor o- 4- hydr oxybi phenyl - 3-
carboxam de (25) [0557] N-(2-(4z,7Z 10z, 13Z, 16Z, 19Z)-docosa-4,7,
10, 13, 16, 19-

hexaenam doex WHQE 2A'hedhrodlict Wdoearatddydittoxibi by knBthe bRdxREIGNAS
prepared in a simlar fashign as )

N (2- (4Z, 7Z,cx0z¢ts 3zra gashed pithdsinssad drivd operidg9@s. 1Bhe crude product was

hexaenam doef hy - r @gpa 108,148} r i )

2', 4" -difl uﬁjﬁugmﬁabﬁ;gﬁréggg [ p?%wyg?clasrﬁ%@(@gﬁg tgtagfpﬁ(ﬁ% gr%gtase%i al . Mass
cal cul at ed fhodrdXI73HALEN2 (B, 147 60Dsar5,8, ffloldndtradneiriifioberzd@O3cid an bxangpl e 31:
Preparation of. 2| K 4" -difluoro-4-hydroxy- 2- .

(52,82, 112, f&&?-ﬁ%ﬁﬁ Fajﬁﬁ%lt-e fay, zvlﬂw%,()ﬁ‘&gn‘{(%é% d¥sEAyT B8 Bheny! - 3-

car boxam de (26)[0558] 2>,4'-Difluoro-4-hydroxy-N-(2-(5Z, 82, |

| Z, 147, 17Z) - i cosa- 5,8, | 14, 17- _pent aenam doet hélzl]bi phenyl - 3- car boxam de

1,14
was prepar edi¥ample 25 reparatidmhpbi-2-6Z,KL,10Z,13Z,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoacetamido)-2-hydroxybenzoic acid (19)

(@] BOCHN/\H/OH H o)
HoN O/ 1) le} HZN/\H/N\Gf‘\O/ 1) DHA, EDCI
————————————————————eee _— -
© OH

OH 2) TFA 2) NaOH
AANNANANANT A
ntrnr g
OH

[0547] To a solution of methyl 5-amino-2-hydroxybenzoate (1.5 g, 9.0 mmol)
in dichloromethane (50 mL) was added BOC-glysine (1.57 g, 9.0 mmol), EDCI
(1.89 g, 9.9 mmol) and dimethylaminopyridine (0.11 g, 0.9 mmol). The reaction
was stirred (RT, 2.5 h), and then partitioned between CH,Cl, and brine. The
aqueous layer was extracted with CH,Cl, and the combined organic layers were
washed with brine and dried over MgSO,. The crude product was purified by silica
chromatography (0-5% MeOH/ CH,Cl,) to afford 1.37 g of methyl 5-(2-( tert -
butoxycarbonylamino)acetamido)-2-hydroxybenzoate. Mass calculated for

C15H,0N,0¢ = 324.33; found: [M+Na]' =347.2.

[0548] The methyl 5-(2-( tert -butoxycarbonylamino)acetamido)-2-
hydroxybenzoate (1.3 g, 4.0 mmol) was dissolved in CH,Cl, (15 mL) and TFA (8
mL). The reaction was stirred (RT, 2.5 h) and then concentrated to afford methyl 5-
(2-aminoacetamido)-2-hydroxybenzoate as a clear oil. [M+H]+=225.1. The oil
was dissolved in CH,Cl, (20 mL) and to this was added DHA (1.3 g, 4.0 mmol),
EDCI (0.84 g, 4.4 mmol) and triethylamine (2.0 g, 20.0 mmol). The reaction was
stirred (RT, 4h) and then partitioned between CH,Cl, and brine. The aqueous layer
was extracted with CH,Cl,, and the combined organic layers were dried over

MgSQO,. The crude material was purified by silica chromatography (0-5% MeOH/
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(2-(4z,72, 1Qz, 137, 16Z, 19Z)-docosa-4,7, 10, 13,16,1
9- hexaenam doet hyl ) - 2- hydroxybenzam de, using the appropriate

, 4' - di fwoanm/obedsgdr oxybi phenyl - 3- car boxylic aci d and PERPAS3G:02/08998Y
materials for C35H42F2N203 = 576.72; found: [MrH + = 577.3. Exanple 32:
Preparation of ethyl 4-((4z 77 102, 13Z, 16Z, 19Z7) - docosa-
4,7,10, 13, 16, 19- hexaenoyl oxy)-2',4' -di fl uor obi phenyl - 3-car boxyl ate (27)

[0559] The2'CH,Clgith latfordoo. égfbmmmtﬂ(pt(ezyﬂz-,ﬁmmztw@z/,h@z;)-@@doda-(1-0 g, 4.0
mmol ) was di ssolved in ethanol (30 nlL) and sulfuric acid (8 nL). The
sol uti on wash&d9A3 46 ?é@xmaml@amta hsrirgohesmeiatedtansrbdr Mestue was

di ssol ved in, fchme%dﬁ?%tﬁ - %ﬁg@a% 4 r[hw]er sfrjne and dried over MySO

Solvent evapora ion a

IR e T
2,4 -difi “%ﬁaé}mﬁwa@wmw) o0 ir eyt R0 & 1(Dméne) wis JiodaI)in wals

di ssol ved in CHQ 2 ﬁ%N to this was added DHA (0. 35 % 1.1 mmol),
EDCl (0.23 glHE (1 lﬁ%ﬁr}dh AP RS mylarkhsapactipaivie soed G0pC. Ghy apshion,

acidified to pH 3 with 2 N HCl. The product was extracted with ethyl acetate, and
the combined organic extracts were washed with water, brine and dried over
MgSOQO,. The crude material was purified by silica chromatography (0-5% MeOH/
CH,Cl,) to afford 0.4 0 g of 5-(2-(42,72,10Z2,137,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoacetamido)-2-hydroxybenzoic acid as a yellow solid.
[M+H]+ = 521.3. Mass calculated for C3;H4N,Os = 520.66; found: [M-H] =
519.2.

Example 26: Preparation of N-(2-(42,7Z2,102,13Z,16Z,19Z))-docosa-
4,7,10,13,16,19-hexaenamidoethyl)-2-hydroxy-4-(trifluoromethyl)benzamide

21
o 0
/@f‘\OH 1) (COCI)2 : Il N/\/NHZ DHA
H —_—
FiC OH 2 gocnH Nz Fc OH HATU

3) TFA

[0550] To a solution of 2-hydroxy-4-(trifluoromethyl)benzoic acid (0.5 g, 2.4
mmol) in CH,Cl, (8 mLO was added oxalyl chloride (0.46 g, 3.6 mmol) and 2 drops
of DMF. The reaction was stirred (RT, 2h) and then concentrated. The resulting
residue was dissolved in CH,Cl, (8 mL) and tert-butyl 2-aminocethylcarbamate (0.39
g, 2.4 mmol) and diisopropylethylamine (0.41 g, 3.2 mmol) were added. The
reaction was stirred (RT, 16 h) and then partitioned between CH,Cl, and brine. The
aqueous layer was extracted with CH,Cl, and the combined organic extracts were
dried over MgSQO.. The crude material was purified by silica chromatography (0-
10% MeOH/ CH,Cl,) to afford 0.55 g of tert -butyl 2-(2-hydroxy-4-
(trifluoromethyl)benzamido)ethylcarbamate. Mass calculated for C;sHioF3N,O4 =
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The reaction was stirred (RT, 3h) and then partitioned between CH2CO 2 and
brine. The aqueous | ayer was extracted with CH2C 2 and t he conbi ned organic
ext ract s weneiodnsmsd over MySO MySO . The crude nmteri al peaarspamiohgserl by
silica chromat ography (0-40% ethyl acetate/pentane) to afford 0.1 g of
ethyl 4- ((4z,72Z, 10z, 13Z, 16Z, 19Z)-docosa-4,7, 10, 13,16,1

9- hexaenoyl oxy)-2',4' - difluorobi phenyl - 3-carboxyl ate. Mass cal cul ated for

C37HA2F204 34888 Totindf pMPRNa] T MBH .1 + THisHER. tBerEdﬁ@d&SWea iB8H,PLapamdt)img of
ethyl 2-((42,7Z 107 137,167, 197) - docosa-

16, 19- hexaendiA &k 4 The Feectiovaneitrgl (RBe %&lﬁl@l@p@l}ra{e@@ei}dﬂe@ feyfford
2-((42,72,1 %%f rﬁl%& ngﬁh rélx ~4- g@ﬂl]u%ron]réhﬂigoenz émde as a clear

hexaenoyl oxy) - uor o te was prepared in a ?ar fashi on
as ethyl 4-(N4d%, cZEulaldaEpr (IS&HMPLBZOZ %9@ 20pfoasd- AVITH] 1:024%8] 16 1
9- hexaenoyl oxy) - 2", 4" - difl uorobi phenyl - 3- car boxyl ate, using the

appropri ate [@ssndr OXYc & (2C£trf11InBétﬁ?lDQD@dM}b-h@ﬂﬂmbfona&h}d)&h@d’rﬁMB(I) material .
Mass cal cul ated for C32H39F3O4 = f ound M+-Na] + Exanpl e

34: Prepar atli-omngt) @%%S%@Zﬂ@b@i@@@@)@é tq_@zs 195y ctféd?iéé (0 b g 1.5
mmol), HATU (0.67 g, 1.8 mmol) and triethylamine (0.59 g, 5.9 mmol). The

reaction was stirred (RT, 16 h) and then partitioned between CH,Cl, and brine. The
aqueous layer was extracted with CH,Cl, and the combined organic extracts were
dried over MgSQO.. The crude material was purified by silica chromatography (0-
10% MeOH/ CH,Cl,) to afford 0.28 g of N-(2-(4Z2,72,1072,137,16Z.,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoethyl)-2-hydroxy-4-(trifluoromethyl)benzamide as a
yellow oil. Mass calculated for C3;H4FaN,O3 = 558.67; found: [M+H] = 559.3.

Example 27: Preparation of ethyl 2-(2-(4Z,772,10Z2,13Z,16Z.,19Z))-docosa-
4,7,10,13,16,19-hexaenamido-3-phenylpropanoyloxy)benzoate (22)

Ph

Q BOCNH
ol L o
OH

2 TFA AT Aj VIV

%j

Ph

[0552] To a solution of ethyl 2-hydroxybenzoate (0.5 g, 3.0 mmol) in CH,Cl, (8
mL) was added 2-( tert -butoxycarbonylamino)-3-phenylpropanoic acid (0.8 g, 3.0
mmol), EDCI (0.63 g, 3.3 mmol) and dimethylaminopyridine (0.037 g, 0.3 mmol).
The reaction was stirred (RT, 3 h) and then partitioned between CH,Cl, and brine.
The aqueous layer was extracted with CH,Cl, and the combined organic extracts
were dried over MgSO4. The crude material was purified by silica chromatography
(0-10% MeOH/ CH,Cl,) to afford 1.2 g of ethyl 2-(2-( tert -butoxycarbonylamino)-
3-phenylpropanoyloxy)benzoate. Mass calculated for C,3sH,7NOg = 413.46; found:
[M+Na]' = 437.1.
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4,7,10,13, 16, 19- hexaenam do- 4- net hyl pent anoyl oxy)-2', 4

| - di fl uorobi phenyl -3- carboxylate (29) [0562] Ethyl 4-(2-(4Z,7Z, 1QZ, 13Z,
16Z, 19Z)woaonsmesss7, 10,13, 16, 19- PCT/US2009/049982
hexaenam do- 4- net hyl pent anoyl oxy) -2', 4' -di f|1 uor obi phenyl - 3- car boxyl at e was
prepared as described for ethyl 2-(2-(4Z,7Z, 10Z,13Z,16Z, 19Z)-docosa-
4,7,10, 13, 16,1 9- hexaenam do- 4- net hyl pent anoyl oxy) benzoat e, using the

appropri ate [8553' - diTht sk D242 by@r%ﬁ@pﬁeﬁwlarﬁm@mboxyl i c acid starting
material. Mass cal cul ated for C4A3H53F2NC6 = 70 fou ([il\/Hr + =
702. 4. Exanplriengproprepdeatbaross (B2 gy - 9@@2L)mzdwzolyectlm@lzlz ls21019%) - docosa-

4,7,10, 13, o

(t rifluor omjaatgﬁyl )pgg?r??ﬁg'? ??%Sélﬁg%tlp%ta :@? %H)?%M%J}é Q?B,Cen:[%zd' 1T§]f 16Z,
1927) - docosa-ctude, mél@mél&yéls@quiﬁed by silica chrornatography (O 10% MeOH/ CH2C12) to

h d I fl b d
rexaenan o PR st} it LS OIBL ) SSzeate s gopar

19- hexaenang,ge- 4r hpgzggafgglydo YAENZ9pt €, using the approprl ate
2- hydr oxy- 4- (tll‘gl m%‘lrﬂ%rret hyl) benz%\lxc gg:lz starting material. Mass

cal cul at ed f[ﬁgszﬁ:s 8Hﬁﬁfy¥ bl-@-armno-S-phenylpropanoyloxy)benzoate (0.24g, 0.8 mmol) and
DHA (0.25 g, 0.8 mmol) were combined in CH,Cl, (10 mL) and to this was added
HATU (0.35 g, 0.9 mmol) and diisopropylethylamine (0.30 g, 2.3 mmol). The
reaction was stirred (RT, 3 h) and then partitioned between CH,Cl, and brine. The
aqueous layer was extracted with CH,Cl, and the combined organic extracts were
dried over MgSQO,. The crude material was purified by silica chromatography (0-
10% MeOH/ CH,Cl,) to afford ethyl 2-(2-(4Z2,72,107,137,167.,19Z)-docosa-
4,7,10,13,16,19-hexaenamido-3-phenylpropanoyloxy)benzoate as a tan solid. Mass
calculated for C40H4oNOs = 623.82; found: [M+H] = 624.2.

Example 28: Preparation of 5-(2-(4Z,72,10Z,137,,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamido-3-phenylpropanamido)-2-hydroxybenzoic acid
(23)

HO,C ~ OH

(OJNO)
—\ |\ /= S\ =\ = NH
HN

[0555] 5-(2-(42.,72,102,1372,16Z,197)-Docosa-4,7,10,13,16,19-hexacnamido-3-
phenylpropanamido)-2-hydroxybenzoic acid was prepared in a similar fashion as 5-
(2-(472.,72,102,137,167,19Z))-docosa-4,7,10,13,16,19-hexacnamido-4-
methylpentanamido)-2-hydroxybenzoic acid, using the appropriate phenylalanine
starting material. Mass calculated for C3sHasN,Os = 610.78; found: [M-H]' =
609.3.
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657.80; found: [M+Hl + = 658.4. [0564] The present invention is not to be
limted in scope by the specific enbodi nents disclosed in the exanpl es

whi ch ar ewonvendesssas illustrations of a few aspects of pCmascowwemoson and
any enbodi nents that are functionally equivalent are within the scope of
this invention. Indeed, various nodifications of the invention in addition
to those shown and described herein will beconme apparent to those skilled

in the art amchnwsle 20NPaspAestidwof 2hlydidxivii-(54,82,13 2002, fZ)tibesaappended
clai ms. EQUILEN $7ifeabRhatfi@singdiclabROQn the art will recognize, or be

able to ascertain, using no nore than routine experinentation, nunerous
equi valents to the specific enbodi nents described specitbcally herein. Such

equi val ents are intended to be enconpagssed. i n.t hg _scqpellof the foll ow ng
clains. CLAIMS 1. Ac anfd df ph ceuPHcal | y acceptabl e

salt, hydrate, solvate, prodrug, enantioner, orOst ' Qer t her eof

[0556] 2-Hydroxy-5-(52,82,1172,1472,17Z)-icosa-5,8,11,14,17-
pentacnamidobenzoic acid was prepared in a similar fashion as 5-
(42.,72,102,137,167,19Z)-docosa-4,7,10,13,16,19-hexacnamido-2-hydroxybenzoic
acid, using the appropriate EPA starting material. Mass calculated for C,7H3sNO4 =
437.57; found: [M-H] = 436.2.

Example 30: Preparation of N-(2-(4Z,7Z2,102,13Z,16Z,19Z))-docosa-
4,7,10,13,16,19-hexaenamidoethyl)-2',4'-difluoro-4-hydroxybiphenyl-3-
carboxamide (25)

[0557] N-(2-(42,72,102,1372,16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenamidoethyl)-2',4'-difluoro-4-hydroxybiphenyl-3-carboxamide was prepared
in a similar fashion as N~(2-(42,72,102,137,167,19Z)-docosa-4,7,10,13,16,19-
hexaenamidoethyl)-2-hydroxybenzamide, using the appropriate 2',4'-difluoro-4-
hydroxybiphenyl-3-carboxylic acid starting material. Mass calculated for
C37H44F,N,03 = 602.75; found: [M+H]' = 603.3.

Example 31: Preparation of 2',4'-difluoro-4-hydroxy-N-(2-
(52,82,117,147.,177)-icosa-5,8,11,14,17-pentaenamidoethyl)biphenyl-3-
carboxamide (26)
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wherein: RL, R, R3, and R4 are each independently selected fromthe group
consisting of H O, F, CN, NH2, -NH(C -C3 alkyl), -N(G -C3 al kyl) 2,

- NH( C( O) GvoGB10adokoss) , - N(C(O) G -C3 al kyl)2,-C(OH, - C(OpCras3ooalokysk?
-C(OOC-C3 alkyl, -CCONH2, -C(ONH(C -C3 alkyl), -C(ONC -C3 al kyl)2,
-G -C3 alkyl, -0-G-C 3 alkyl, -S(O G -C3 alkyl, and -S(O 2G -C3 al kyl; W
and W2 are each independently null, O or NH, or when W and W2 are both
NH, then bot[bs58] and ADiflasrobrhyEkenN-QISZIEA, 1121401 M RicPsPSR]1d| 1Al 700i et y;
represents an optional bond that when present requires that isnull; a
and c are edCRtacpriBidesBERiphenl-3caboxamidqzvas roeppeHe, @ il feplopin as N-s H,
CH3, C(O OH, ¢ X | C H; 190 11$»I ndependent |y
Cor 1; each (%Q?%Q/a%é)rz‘\j\}jﬁl%gézp)%\% %14,[7 ﬁg? af1r?5é1r9(e)1’16|Xgm}slat?Iﬂ Oe%g¥l§%ne in the
conmpound; hydroxybenzamide, using the appropriate 2',4'-difluoro-4-hydroxybiphenyl-3-

carboxylic acid and EPA starting materials. for C3;sH42F2N2O3 = 576.72; found:
[M+H]' =577.3.

Example 32: Preparation of ethyl 4-((42,72,10Z,137.,16Z.,19Z))-docosa-
4,7,10,13,16,19-hexaenoyloxy)-2',4'-difluorobiphenyl-3-carboxylate (27)

1) EtOH, H,S0,

2) DHA, EDCI

[0559] The2',4'-difluoro-4-hydroxybiphenyl-3-carboxylic acid (1.0 g, 4.0 mmol)
was dissolved in ethanol (30 mL) and sulfuric acid (8 mL). The solution was stirred
(80 °C, 18 h) and then concentrated. The residue was dissolved in ethyl acetate and
washed with water, brine and dried over MgSO,4. Solvent evaporation afforded 1.0 g
of ethyl 2',4'-difluoro-4-hydroxybiphenyl-3-carboxylate. Mass calculated for
C5H,,F,03 = 278.25; found: [M+H] =279.1.

[0560] The ethyl 2',4'-difluoro-4-hydroxybiphenyl-3-carboxylate (0.3 g, 1.1
mmol) was dissolved in CH,Cl, (10 mL) and to this was added DHA (0.35 g, 1.1
mmol), EDCI (0.23 g, 1.2 mmol) and dimethylaminopyridine (0.13 g, 0.1 mmol).
The reaction was stirred (RT, 3h) and then partitioned between CH,Cl, and brine.
The aqueous layer was extracted with CH,Cl, and the combined organic extracts
were dried over MgSO MgSQO,4. The crude material was purified by silica
chromatography (0-40% ethyl acetate/pentane) to afford 0.1 g of ethyl 4-
(42,72,102,1372,16Z,19Z)-docosa-4,7,10,13,16,19-hexaenoyloxy)-2',4'-
difluorobiphenyl-3-carboxylate. Mass calculated for Cs7H4,F2,04 = 588.72; found:
[M+H]" = 589.3.
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each r is independently 2 or 3; each s is independently 5 or 6; each t is

I ndependently OCor 1; Qis null, C(OCH3, Z e is Hor any one of the side
chai ns ofwohelomatessal | y occurring am no acids; WB is nulPcr/useyog/oems2 N(R) - ;
Ris Hor G-C3 alkyl; and Tis H C(OCH3, or Z 2. The conmpound of claim
1, wherein W or Wis NH 3. The conpound of claim2, whereinr is 2, s is
6, t is 1, and Z is4. The conpound of claim 3, wherein the conpound is 5.
The conpoundE¥mple 38TPleparh@siLoNethyl B((4Z, 7,1 0ME3ZA6BAITY-dotosa-ai m 5,
wherein the 48@,@,@3‘,’1@,1Dﬂfé&agnoyTék%f)-qC{mﬁuHﬂnﬂéthglbﬁéd%b&te @®erein Qis The
conpound of claimb5, wherein'thée conpound is 9. A conpound of Fornul a
[11,Forrmula I11, o)

o

-

0]

O p— p— p— p— p— p—

[0561] Ethyl 2-((42,72,102,13Z,16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenoyloxy)-4-(trifluoromethyl)benzoate was prepared in a similar fashion as
ethyl 4-((42,72,102,1372.,16Z,19Z))-docosa-4,7,10,13,16,19-hexaenoyloxy)-2',4'-
difluorobiphenyl-3-carboxylate, using the appropriate 2-hydroxy-4-
(trifluoromethyl)benzoic acid starting material. Mass calculated for C;,H30F304 =

544.64; found: [M+Na]' = 567.3.

Example 34: Preparation of ethyl 4-(2-(4Z,772,102,13Z,16Z.,19Z))-docosa-
4,7,10,13,16,19-hexaenamido-4-methylpentanoyloxy)-2',4'-difluorobiphenyl-3-
carboxylate (29)

[0562] Ethyl 4-(2-(42,72,102,13Z,16Z,197)-docosa-4,7,10,13,16,19-
hexaenamido-4-methylpentanoyloxy)-2',4'-difluorobiphenyl-3-carboxylate was
prepared as described for ethyl 2-(2-(42,77,102,137,167.,19Z)-docosa-
4,7,10,13,16,19-hexaenamido-4-methylpentanoyloxy)benzoate, using the
appropriate 2',4'-difluoro-4-hydroxybiphenyl-3-carboxylic acid starting material.
Mass calculated for C43Hs3F2NOs = 701.88; found: [M+H] = 702.4.
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and a pharnmaceutically acceptable salt, hydrate, solvate, prodrug,
enantiomer, or stereoisoner thereof, wherein each W and Ware

i ndependewol2g1omobdss O, or NH, or when W and W are bot hpbifuscévensdsst h W
and W2 can be taken together to forma piperidine noiety; represents an
optional bond that when present requires that Qis null; each a and c are

I ndependently H, CH3, -OCH3, -OCH2CH3, or C(OOH each bis H CH3, C(O OH,
or O Z; eachExhrgle 350Prépathdh obabil 1(2-04Z,PZ,1080 37,167, 19%edsosent |y 0 or 1;
each Z is HgQy,10M816110sheRh&MSRAoI L RetiyliféRahyIgly)leeast one in the conmpound;
each r is |qqqﬂ§&q,%hyl)genzgatquo)7 each s is mdependently 3, 5, or 6

0
o

ﬁ“mﬁv

[0563] Ethyl 2-(2-(42,72,102,13Z,16Z,197)-docosa-4,7,10,13,16,19-
hexaenamido-4-methylpentanoyloxy)-4-(trifluoromethyl)benzoate was prepared as
described for ethyl 2-(2-(42,72,102,137,16Z,197)-docosa-4,7,10,13,16,19-
hexaenamido-4-methylpentanoyloxy)benzoate, using the appropriate 2-hydroxy-4-
(trifluoromethyl)benzoic acid starting material. Mass calculated for CsgHsoF3NOs =

657.80; found: [M+H] = 658.4.

[0564] The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments that are functionally equivalent are
within the scope of this invention. Indeed, various modifications of the invention in
addition to those shown and described herein will become apparent to those skilled

in the art and are intended to fall within the scope of the appended claims.

EQUIVALENTS

[0565] Those skilled in the art will recognize, or be able to ascertain, using no
more than routine experimentation, numerous equivalents to the specific
embodiments described specifically herein. Such equivalents are intended to be

encompassed in the scope of the following claims.
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each t is independently OCor 1; uis OCor 1; with the proviso that when r is
7, sis 3, Qis null, C(OCH3, Z e is Hor any one of the side chains of

t he nat urwbl2gio0moeassri ng am no acids; WB is null, -O, orCTNSR)09/044982s H or
C-C3 alkyl; and Tis H C(OCH3, or Z 10. The compound of claim?9,
wherein at least onet is 1 and at |least one W is O 11. The conpound of
claim 10, wherein Qis H 12. The conpound of claim 11, wherein the
conmpound is13. The conpound of clai m@BAIMSerein the conmpound is 14. A
conpound of Fornula Ilia, Fornmula | Ha and pharnmaceutically acceptable

salts, hydrates, solvates, grodrugs, enantiomers, and stereoisomers
t her eof , : compound of Formula,

R4 Q

Formula I

and a pharmaceutically acceptable salt, hydrate, solvate, prodrug,

enantiomer, or stereoisomer thereof,

wherein:

Ri, Ry, R3, and R4 are each independently selected from the group consisting
of H, Cl, F, CN, NH;, -NH(C;-C; alkyl), -N(C,;-C; alkyl),, -NH(C(O)C,-C;s alkyl),
-N(C(0)C;-C; alkyl),,-C(O)H, -C(O)C,;-C; alkyl, -C(O)OC,-C; alkyl, -C(O)NH,,
-C(O)NH(C,-C;s alkyl), -C(O)N(C;-Cs alkyl),, -C;-Cs alkyl, -O-C;-C; alkyl,
-S(0)C;-C;s alkyl, and -S(0),C,-C; alkyl;

W, and W, are each independently null, O, or NH, or when W, and W, are
both NH, then both W, and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

a and ¢ are each independently H, CHs, -OCH3, -OCH,CH3, or C(O)OH;

b is H, CHs, C(O)OH, or O-Z;

dis H or C(O)OH;

eachn, o, p, and q is independently 0 or 1;

each Z1is Hor
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wherein each W and Ware independently null, O or NH, or when W and W
are both NH, then both W and W2 can be taken together to form a piperidine
noi et y; r ewoessninsosan opti onal bond that when present regurrus00hadost) is
null; each a and c¢ are independently H CH3, -OCH3, -OCH2CH3, or C(O CH
each bis H CH3, C(OOCH or OZ each dis Hor C(OOH each n, o, p, and
q is independently OCor 1; each Zis Hor with the proviso that there is at

| east one in the corrpound eacrz r.i s independently 2, 3, or 7; each s is

i ndependently 3, 5, or 6; each ?s |ndependently Qor 1; uis Cor 1; with
the proviso that when r is 7, s

e

T S

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
cach t is independently 0 or 1;
Q is null, C(O)CH3;, Z,

o)

T

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;
R is H or C;-C5 alkyl; and
T is H, C(O)CHs;, or Z.
2. The compound of claim 1, wherein W; or W, is NH.

3. The compound of claim 2, whereinris 2, sis 6, tis 1, and Z is
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each Qis null, H C(OCH3, Z each e is Hor any one of the side chains of
the naturally occurring amno acids; WBis null, -O, or -N(R-; Ris Hor
G -C3 al kyb;20mmb60Bsi s H, C(O) CH3, or Z. 15. The conpounaCcofusedoionss,
wherein at least onet is 1, at least one W is O and at least one Qis H
16. The compound of cl aim 15, wherein the conpound is 17. A nethod of
treating inflammtion, conprising admnistering to a patient in need

t hereof an effective amount of ,a conmpound of Formula IIl, Formula |11, or
pharmaceutical ly acceptabl e sal(tO hydrate, solvate, prodrug, enantioner, or
stereoi sonmer thereof, wherein edg¢ch W and Ware independently null, O or
NH, or when W and Ware both t hen /i a W2 can be taken together
to forma piperidine noiety; ~

r S
4. The compound of claim 3, wherein the compound is
o H
N/\/N N /—\/—\/—\/—~\/—
: O
OH
5. The compound of claim 1, wherein Q is Z.
6. The compound of claim 5, wherein the compound is
QCOZH
O
O — — e — E— —
CZ/COZH
0O
5 —— N =\ =

OH
o
F 0
(@)

2 NN

2

-

296



represents an optional bond that when present requires that Qis null; each
a and c are independently H CH3, -OCH3, -OCH2CH3, or C(OOH each b is H,
CH3, C(OwH20mwo0dsZ; each d is Hor C(OOH each n, o, pCcTasdiog/os®s2

i ndependently O or 1; each Zis Hor with the proviso that there is at

| east one in the conmpound; each r is independently 2, 3, or 7; each s is

i ndependently 3, 5, or 6; each t is independently OCor 1; uis Oor 1; with
the proviso that when r isod, s is 3; Qis null, C(OCH3, Z e is Hor any
one of the side chaimns Qf e naturally occurring amno acids; WB is null,
-O, or -N(R -; o

0
O — — —— — —— C—
or
OH
0
O — — —— —— —— ——
7 The compound of claim 1, wherein Q is
0O
W
:91 ™~ z
e
8. The compound of claim 5, wherein the compound is
0

d\O—Et

OH o
0 Y TVIVVTVTIVTV
0

a C

9. A compound of Formula III,
(o),

d b R

. W, N
\W2 q 0 n u W1 b d
C p a O 0 q Z
( 7~
o0\ n Wy
(|) p

Q
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Ris Hor G-C3 alkyl; and Tis H C(OCH3, or Z 18. The nethod of claim
17, wherein at least onet is 1 and at least one W is O 19. The nethod of
cl ai m 18,woheroionns® i s H 20. The nethod of claim 19, wereraiszomhessspnpound
i s21. The method of claim 17, wherein the inflammtion is associated with a
met abol i ¢ disorder. 22. The nethod of claim 18, wherein the netabolic
di sorder is Type Il diabetes, insulin resistance cardi ovascul ar di sease,
arrhythm a, atherosclerosis, coronarBoraidl£IN, di sease, hypertriglyceridem a,
dysl i pidem a, retinopathy, nephr opat hy, neuropathy, or nacul ar edema. 23.
The met hod of @|p&ﬂmwml%ﬂ@rﬁémt%%sqhnhychﬁﬁwatﬂﬁe,m%&ac?@watﬂ%ewrt h an
i nfl ammat or y 9&@4 % . 24. The method of claim23, wherein the
i nfl anmat ory |seas isileitis, ulcerative colitis, Barrett's
syndronme, or Crohwheeidi sease. 25. The met hod of claim 17, wherein the
inflammtion is associ ate

each 1 and%Vz are 1n(?ependently null, O, or NH, or when W, and W are

both NH, then both W, and W can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

each a and c are independently H, CH3, -OCHj3, -OCH,CH3;, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CH3;, Z,
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neur odegenerative disorder. 26. The nethod of claim25, wherein the

neur odegener ati ve di sorder is neurodegeneration, Alzheiner's disease,

mul ti pl e wol2eroo®sms Hunti ngton' s di sease, infectious nmerCcmgistem/049982
encephal onyelitis, Parkinson's disease, anyotrophic |lateral sclerosis, or
encephalitis.27. The method of claim 17, wherein the inflammation is
associated with a nuscle wasting disorder. 28. The nethod of claim 27,
wherein the muscle wasting disorder s Duchenne's nuscul ar dystrophy,
dermat onositis, inclusion body myosijtis, polynyositis, or cachexia. 29. A
pharmaceutical conposition conprising a congound of Formula |11, Formula
11, or pharmaceutically acceptably sa dwat e, solvate, prodrug,
enanti omer, or stereoisoner thereof, ch W and Ware

i ndependently null, O or NH, or when W||land Wijare

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

10. The compound of claim 9, wherein at least one t is 1 and at least one W, is
0.
11.  The compound of claim 10, wherein Q is H.
12.  The compound of claim 11, wherein the compound is
o) CO,H

Vo Ve VanVan Ven Ve Wan!
HN‘{<:j;—OH,

O
O\/

o)
HN OH
HO,C_  OH
IS &
HN NH
O ,
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both NH, then both W and W2 can be taken together to form a piperidine

noi ety; represents an optional bond that when present requires that Qis
nul I ; eacwoaoswmm@eassar e i ndependently H, CH3, -OCH3, - COCiPRCH32000049961) OH;
each bis H CH3, C(OOCH or OZ each dis Hor C(OOH each n, o, p, and
g is independently O or 1; each Zis Hor with the proviso that there is at
| east onein the conpound; each r is independently 2, 3, or 7; each s is

i ndependently 3, 5, or 6; each t is independently 0 o0,& uoHs O or 1; with
the proviso that when r is 7, s is 3; Qis null, C(OCH3 e is Hor any
one of the side chains of the naturally occurripg am no s ;

\/=\/=\/=\/=\/=\/=\/_/< N
HN J—NH

o )
HO,C OH
0

— = /O
N NH
H 3 ’

H 0
e T
© OH .
13.  The compound of claim 14, wherein the compound is

o) CO,H

V.oV Vo VoV VY HN‘@OH

14. A compound of Formula Illa,
(2),
N
-~
Q Wi p d
0
q
(W -
~\'n Wy
[

Q ,
Formula ITlIa
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein

cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W, and W, can be taken together to form a piperidine moiety;
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W is null, -O, or -N(R-; Ris Hor G-C3 alkyl; and Tis H C(OCH3, or
Z, and a pharnmaceutically acceptable carrier.
WO 2010/006085 PCT/US2009/049982

----- represents an optional bond that when present requires that Q is null;
each a and c are independently H, CH3, -OCH3, -OCH,CH3, or C(O)OH;
cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

uisOor I;

with the proviso that when ris 7, s is 3;

each Q is null, H, C(O)CH3;, Z,
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o)

T ;

cach ¢ is H or any one of the side chains of the naturally occurring amino
acids;

W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

15. The compound of claim 13, wherein at least one t is 1, at least one W, is O,

and at least one Q is H.

16.  The compound of claim 15, wherein the compound is

HO,C ~ OH

(OO
Vo VanVanVeanVauVeuVan e
HN

17. A method of treating inflammation, comprising administering to a patient in

need thereof an effective amount of a compound of Formula 111,
d b R
2. W, N
w, ¢ 0 0 u Wi p q
e b a 5 0

Formula ITI,
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or pharmaceutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or
stereoisomer thereof,
wherein
cach W, and W, are independently null, O, or NH, or when W, and W, are
both NH, then both W and W, can be taken together to form a piperidine moiety;
----- represents an optional bond that when present requires that Q is null;
each a and c are independently H, CH3, -OCH3, -OCH,CH3, or C(O)OH;
cach b is H, CH3, C(O)OH, or O-Z;
each d is H or C(O)OH;
each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

(o)
e, —

T S

with the proviso that there is at least one

in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CHs, Z,
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o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C; alkyl; and

T is H, C(O)CHs;, or Z.

18. The method of claim 17, wherein at least one t is 1 and at least one W, is O.
19. The method of claim 18, wherein Q is H.

20.  The method of claim 19, wherein the compound is
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— OH
© OH
21. The method of claim 17, wherein the inflammation is associated with a

metabolic disorder.

22.  The method of claim 18, wherein the metabolic disorder is Type II diabetes,
insulin resistance cardiovascular disease, arrhythmia, atherosclerosis,
coronary artery disease, hypertriglyceridemia, dyslipidemia, retinopathy,

nephropathy, neuropathy, or macular edema.

23, The method of claim 17, wherein the inflammation is associated with an

inflammatory bowel disease.

24. The method of claim 23, wherein the inflammatory bowel diseas is ileitis,

ulcerative colitis, Barrett’s syndrome, or Crohn’s disease.
) Y

25. The method of claim 17, wherein the inflammation is associated with a

neurodegenerative disorder.

26.  The method of claim 25, wherein the neurodegenerative disorder is
neurodegeneration, Alzheimer’s disease, multiple sclerosis, Huntington’s
disease, infectious meningitis, encephalomyelitis, Parkinson’s discase,

amyotrophic lateral sclerosis, or encephalitis.
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27. The method of claim 17, wherein the inflammation is associated with a

muscle wasting disorder.

28.  The method of claim 27, wherein the muscle wasting disorder is Duchenne’s
muscular dystrophy, dermatomositis, inclusion body myositis, polymyositis,

or cachexia.

29. A pharmaceutical composition comprising a compound of Formula III,
(o),
d b R
7 ~ W, N
W2 q 0 n u W1 b d
C p a O 0 q Z
( -
Jrad n W2

[+
Q

Formula ITI,

or pharmaceutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or
stereoisomer thereof,

wherein

cach W, and W; are independently null, O, or NH, or when W, and W, are
both NH, then both W, and W, can be taken together to form a piperidine moiety;

----- represents an optional bond that when present requires that Q is null;

each a and c are independently H, CH3, -OCH3, -OCH,CH3, or C(O)OH;

cach b is H, CH3, C(O)OH, or O-Z;

each d is H or C(O)OH;

each n, 0, p, and q is independently 0 or 1;

each Z1is Hor

with the proviso that there is at least one
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in the compound;

cach r is independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

cach t is independently 0 or 1;

uisOor I;

with the proviso that when ris 7, s is 3;

Q is null, C(O)CH3;, Z,

o)

T ;

¢ is H or any one of the side chains of the naturally occurring amino acids;
W3 is null, -O-, or —-N(R)-;

R is H or C;-C5 alkyl; and

T is H, C(O)CHs, or Z;

and a pharmaceutically acceptable carrier.
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